o, - NOV & 6 1967
DML: xmzs(ﬁa@"e) | !

| ' ectzonica Command
?art lbmuth, naw Jersey 07763

aear ssr-
‘rhia. riefera to your a?pliéﬁtiaﬁ for renewal of License No. 29-01022-06.

Appendix I1 of m;;m 385-9 :elstes to the categcriea of radiation
- hazaxds of rad:leactive materils. Several months ago we were asked
by the Office of the neputy ehiei of Staff for Logis:ic.s to comment
on this partieula: documur,. On March 3, 1967, we sent a letter to
DCSLOG with our comments. These’ cmnts do not appear to have
_been ‘taken into comsideration. In order to continue our review of ,,
‘the application, we need clarification of the matters which we dis- S
: cussed in our letter of March 3, 1967. o -

Sincerely yours, o

ariginal Signed hl'
i ‘h _,a ano‘“

Wathan Bassin
Isotopas ‘Branch :
pivision of Materials L;leensing

Km:lasnre" o A
Cy 1tr dud 3/3}6? to aeswc Il’ISTRIBUTION; i
[ Rafndaiiadhadioadiedd ressee
' ey ————— '
cc:  DCSLOG/PRMA, w/ey encl. “Fh_ 2' &3 cc & bee
bees S ‘ S Y T DML Reading File
cc: CO, Region I g *5 6-7-8 --- IB Standard DlSt.
Information in.this record was deleted @~ S
in accordance with the egom of Information. |
OFFICE p /Mﬂéﬁ) ' . )
SURNAME b NBaSJ’l/nlvzib . : .
7 6V ©
DATE p 11/29/67 - - - . i

Fo . AEC-318 (Rev. 9-53) U.S. GOVERNMENT PRINTING OFFICE : 1966—0-214-629



DEPARTMENT OF THE ARMY
OFFICE OF THE DEPUTY CHIEF OF STAFF FOR LOGISTICS
WASHINGTON, D.C. 20310

; 7 SEP 1967

U. S. Atomic Energy Commission
D:Lvision of Materials Licensing.
Isotopes Branch

Washington, D. C.- 20545

- Gentlemen:

It is recommended that the attached applications dated 24 May 1967
and 20 June 1967 » for renewel of and amendment to AEC Byproduct Material
License No. 29-1022-6 for U. S. Army Electronics Command be approved.

Biloassay services will be available from the Army Surgeon General
and Tracerlab. If & commercial firm is used for all bioassay procedures,
duplicate samples will be sent to the Surgeon General for evaluation,
espec:.ally to ver:.fy any abnorma.l results.

Sincerely yours 2

.M. Me KEEN,
olonel, GS.
Chief, PEMA Execution Division

1 Incl
as(in tripl)




© Foesd AEC-313 . . ATDM(L. ENERGY COMM SSION ) - Fom cpproved

38 APPLICATION FOR BYPRODUCT MATERIAL UCBiSE | SR s |

‘ lNSTRUCTION —Comple.e I?ems 1 fnrough 16 if this Y un mmal apphcc‘hon. 1§ opph-.u‘non is for renewal of a license, com- v
plets ‘cnly ltems i ?Hrough 7 and indicate new infcrmation or changes in the progrom as requested in ltems 8 through ]5 Uss.
- supplemental sheets whera necessary. ltem 16 must be complated on all applications. Mail three copies to: L. 5. Atomic £ Energy *
Commission;, Washington 25, D. C. Attention: [sotopes Branch, Division of Licensing and Regulation.<Upon qpp.ovc! of this
‘- application, the a;.phcunt will rezeive on AEC Dyproduc? Material. License. An AEC Byproduct Material License is issved in |
" accovdance with dha general requiremants contained in Title 10, Code of Fedeéral Regulations, Part 30 and the Liicen see is sub- g
- ject to Title 10, Coda of Federcl Regulmxon;, Part 40 .

1. (o} NAME AND STREET ADORESS OF APPLICANT.  (Institution, firm, hospital, |(b) STREET ADDRESS(ES) AT WHICH BYPRCDUCT MATERIAL WILL BE USED (1f . :

persen, efc.) . N different from 1 (a}.}
o U. S Army Electronlcs Command .
Fort Mpnmou h, New Jersey ’ : See Inclesure 1
2. DEPARTMEI‘;IT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICEMSE NUMBER(S) (i this is an upphcahon for renewal ui c- .
o : S ’ license, please indicate ond give number.) - . i 3
. A‘See In_c;osure 2 (List of Labs) ~ Renewal 29-1022-6 in its entiréty

i ER lNDI‘/lDbAL USER({3). (Name and title of individual(s) who will use or direcy |5. RADIATION PROTECTION OFFICER (Name of parson designated as radiction p
E sup-:rv:sa use of bypraduct matericl.  Give fraining and experience in Hems 8 and tection officer if other than individual user.,  ARach resume o_f'bi;"frax'.-iing pﬁﬂ a
9.5 . - : perience as in liems 8 and 9.) ’ o RS

" PErsoﬁs'designated.by:thE’USAECOM L Dr. W. Ramm - nadlaulon PrOUect¢on Offl
~ Isotope Cormittee. Mr. B. Markow, -~ | Lt. J. Ross. ernate.’
© Chairmen. (See Inclosure 3) -

(See Inclosure 3 for: resumes')

) 6 (a) BYPRODL-CT MATER!AL (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM MUMBER OF MILLICURIES OF EACH CHEMICAL 'AND/OR PHYS!
§ . % and mas3 number of each.) . ICAL FCRM THAT YOU WiLL POSSESS AT ANY ONE TIME,  [If »ealed sourtu(s), also st‘aha neme of munumc‘urw, m
numbe(, number of sources azd maxim) a:hv:ry per sour

‘ Any byproduct material A. Hnj physical and or che vc51 Iorm A lOOO nllllcur1es oa n
w1th Nos 3-83 inclusive

. 3§_CObalt‘6O o ;B.'Sea 2d Soprces B.lth-curﬂes %o+al W1th no swngle source

s ‘ - - %o eyceed&QOO curies. _ )
C. Cesium 137 - 1-C. O3k Ridge National Laborato ries C. One sourca 125 vurles.' 
TR - | sealed source. ‘ ' :

D. Polonium 210 D. Any D. 10 millicuries

E; Polonium 210 . ‘{E.,Sealed Source E. 10 curies

Fi‘HJdrosen 3 o F. Trltzated Tltanwum Targets F. 100 curies no single‘sourcé;
PR : to .exceed 10 curies. :
G.'"e51um 137 G. 02k Ridge National Labgratcrles sealed source G4fb60 Puries

(Cont" Inclosure 3A] contained in 3 sourcesMEEO’Lurles each.

] 7 DESCQ‘BE PURPOSE FOR WHICH BYPRODUCT MATERIAL, 'WIiLL BE USED. [If byproduct material is for *‘hiuman use,’ "'supplement A (Form AEC-313a) must be com:
p!s'ed in liey of this item. If aypreducf matuial is in the form “of o 'ealed source, include the maLa anJ model number of the storoge conh:mar and/or device in .
) wh:rh lha aource will bn ;iorad and/ or, u ed.) - ’

- Ta LO be used for Researcq and Develonment,'see 1nclosure b

Tb-vStorage-Containers described in inclosure 8

. {Continued i r_éya(sq' gidu)'




A

'

J11.-METHOD, FREQUENCY, AND STANDARDS USED iN CALIBRATING INSTRUMENTS LISTED ABOVE,

‘§13. FACILITIES AND EQUIPMENT. Describe |cbor facilitivs and remote handling equipment, sforage containers, shiélding, fume hoods, etc

"Form AEC—3\3 '''' (5-58) ~ e o R - ) Paye Two
TRAINING AND EXPERIENCE OF EACH |ND|V|DUAL NAMED IN ITEM 4  (Use supplementol sheets if necessory)
B. TYPE OF TRAINING . . DURATION OF | ONTHE JOB | FORMAL COURSE
’ WHERE TR.AINED ' o TRAINING (Circle answer) {Circle answer)

a. Principles ond prcn:ﬁceg of radiation . . : ) o ’ B | i .
protection . ... ... . .|~ See Inclosure 3 N R R

b. Radiocactivity measuiement standardiza-| ) ) _
tion and monitoring techniques and in- ) . ) . : Yes No . Yes = No
struments. . ... e e

.¢. Mathematics and cc:|cu|uﬁons.basic 9.0 the Yes No Yes Ne '
use ond measurement of radioactivity . . )

d. Biclogical effects of radiation. .. ... .. . Yes - No . e No

9. EXPERIENCE WITH RADIATION. (Actual use of radicisotopes or equivalent experience.) ]
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE ’ TYPE OF USE

See Inc’ldsure 3

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)

TYPE OF INSTRUMENTS NUMBER RADIATION | SENSHIVITY RANGE WINDOW THICKNESS | : USE .

{Indude make and model number of each) AVAILABLE DETECTED - {me/hr) . (mg/cm?) (Mom'ormg, surveymg, measuring}

‘See,"inc_losur_e 5 o

. See Inclosure 6

lz. FiLM: BADGES DOSIMETERS, AND BIO ASSAY PROCEDURES USED (For film bodges spec:fy method of cahbrafmg and processmg, or.nome .of swppller)

See Inclosure T Lo
INFORMATION TO BE SUBMITTED OM ADD!T!ONAL SHEETS

! .. Explanatory skeich
of facility is aftached. (Circle answer) « No - : '

See. Inclosure 8 ..
14, RADIATION PROTECTION PROGRAM. Describe the radiation prdlechon program’ including control measures.  If application covers sealed. sources, submit leak.

testing procedures where applicable, name, h'mnmg, and expenenca of person to peiform leak tests, and urrqngemenh for performing initial rqduuhon survey, serv- ‘
" icing, maintenance und repair of the source.

See Inclosure 9 ) S . N
15. WASTE DISPOSAL.  If o commercial ‘waste disposal service is employed, specify name of company.  Otherwise, submit de'a-led description of me'hods which will
© be used for disposing of radicactive wastes and esti mu?es of the type and amount of activily involved.

_ posing : ° P ectivily invalve See Inclosure lO

CERTIFICATE (This |l'emfmu51-he comple?ed by applicant)

18, THE APPLICANT AND ANY OFFICIAL EXECUTING THIS. CERTIHCATE.ON.BE HALF F.THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPL ICATION 15

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULAT!ONS PART 30, AND THAT ALtL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETQ, 1S TRUE AND CORRE

T¢ ):THE BEST. OF: OUR. KNOWLEDGE AND BELlEr

éct;[ 7/7‘ %/a/ 62
iy Pielires

Chflrzna.n, Isotopes Committee

;Apphcc;n numed in lfem 1
Radlologlcal PI‘Ot"C'thn Off*cnr

T‘!Ie ‘of cerlifying official

o3

.WARNlNG.-—l 8 U. 5. C., Section 1001; Act of June 25, 19:%'6 =SHaF, 749 makes it @ criminal offense to make a willfully folse Aa!amenf or
fepresenfahon to any depcmment or agency of the United Stctes as ta ony matter within its |ur-sd|chon

"GPO 939373




.~ , : . -

Inclosure 1

‘“c Form AEC- -313 questlon lb
hvfi'_' In additlon to the address in la, by product matnrlal will be used at the
| follow1ng other locations:
| N;a Cobalt A0 sealed sources confaldlng a total of not more than
- ;200 curleé'to be used atfﬁakhurst Tower Statlon,xbcean Townsnip, New Jersey;

J
JNevada Test Sipe; Pacific Proving Grounds; Lekehurst Naval Air Station, New Jersey;

_d and-Forﬁ»Huachhca Arizona;ig»" ’ _
2. Cobalt 60 sealed sources contalnlng not more: tha@?&l?urles to be'
“used.: at Fort Greeley, Alaska. | B
| C 3. Strontlum 90 llght‘sources contadolné not more. than 50 mllllcurles
'L to be used aﬂ Oakhurst Tower Statlon, Ocean Townshlp, New Jersey, and Thule,__-
'ddGreen*and. | ) | |
| 1+ ‘I'wo sealed trltlumllght sources contammg no{:' more "ﬁhéﬁi-eSO
'_:millicuries edach tofoéiused“in'Eofﬁ Huachuca,_Arizoﬁa:acd:the_iuma'Test"Sﬁatign'T;-
:dln “Yuma; Ar*zona..i | | |
- ’ 5.‘ One target replenlshlng.cartrldge contalnlng not more than 10
curles of Hydrogen 3 and one trltlated tltanlum target contalnlng not more then.:
57?10 curlea to be- used in the Kaman Nuclear Corp. Model A- lOOl Neutron Generator
".at Fort Hancock New Jersey.d Durlng target or replenlshlnc cartrldge replacemeot.d
"two (2) cartrldges or two (2) targets may be located at Fort Han ock for a S

. *shoru perlod of tlme.




Instituta fox m}.omtary R@sem-ch o _
Combat Burvelllancs & Target Acquisitien Leboratery

Electronic Corponents I.e.bcm_tox?
Gommmications / ADP Lsboratory
) hvionies mbomtczy
. A‘haospheric Sciences Labors atory
m.ectronie karfa:e I.aboratory




' g‘Ihéldshre 3 :

.;Fofm_AEC¥3l3 question ﬁ, 8 and 9
 ,;.1 :."~ Members of the Isotope Committeé
P Mr. Rasil Markow, Chairman, Supv Radiation Facilitiés,vExpl 'St
Dr. Wolfgang Rarm, ﬁadiological Protection Officer, E#pl 'St
Dr. H. H. Kedesdy,vDirector, Inst for_Expl'Rsch'biv 'B' |
Dr. Stanley Kronenberg, Director, Inst for Expl Rsch Div 'S
Mr. ﬁighafd Rast, Physical Scientist, CS & TA Laboratory
Mr. Bernard M. Savaiko, Safety Director ESC
Capt. Ralph B. Carruthers, Chief, Preventive Medicine, PAHV
| Capt. Giles RalIocke,-Radidlogist'X-fay Clinic,_PAHv
Lt. Col. J. Hf.Horton, Cﬁief.ngistics Div
 Mr..Louis,i; Kaplan, Deputvaireétor, E3SD
Lt. J. Poss, Alternate Radlologlcal Protection Officer

Mrs. Imnda J. Rockhill, Secrﬁtary, Isotope Commﬂttee, 4xnl 'S' _

A resume'-of professional background~ofiea¢h~member»of the Isotope Committee -

'ié'included.




Hlease. Place.
an  aecordian
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1.

License No.

License Name:

Latest Amendment No.

List eny améﬁdmentsiddplicatéd

All backup found in "O0fficial" file? Yes _ No

 Yes , No

 Transfer compleied? Yes or Explain

Hér; ol&er amendments transferred from Region File to the "Official"

-

file? Yes No

Iggpection‘correapondence transferred to "Official" file?

Yes ~ None

Miscellaneous correépondence.transferred to "official™ file"

L
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SUPPLEMENT D
' Byproduct Materlal and Chemlcal and/or Physu;al ”orm -

and Maxnmum Number of . M:llucurtes

'Reference; Form-AEpv3];, iteiso(a)Vana”6(b);

/.

..Em




:;;sﬂBJECT

SUPPLEMENT D

Byproduct Materua] and Chemlca] and/or Physncal Form and

Maxnmum Number of Mllllcurles

..6(a) Byproduct-

Materual

-ﬂ'Reférence: Form AEC 313, Items 6(a) ‘and’ 6(b)

Z}Contlnuatlon of Items 6(a) and 6(b)

6(b) Chemlcal and/or Phys1cal Form and

Maxlmum Number of Mllllcurles.

——s#—

F. Hydrogen 3

-'G...Hydrbgen 3

'E. Cobalt 60

H. Hydrogen 3

" 1. Polonium 210

J. Polonium 210

73 RDSE 06

Sealed Sources . h#o 000 ﬁ&%lncurles total

no singlé source to excéed 200,00umilli- - v.,_'-”
curies, ORNL and commercial sources, -

Commercial sources double encapsulated

“a;’Capsules sealed by weldlng.f First- capsule

sealed and leak’ tested prlor ‘to second. en=

. capsulatlon. :

, . Gas .in acceleratuon targets (such as trltnated

titanium)., 200,000 millicuries.total, .no sin=

gle target to have more than 20 000 mxllncurles. o

Gas, 300, 000 mlllucurnes total contanned |n'
three or more Kaman Nuclear Model R Replenishlng

| Cartrndges. (See an. D-2).

~ Gas,’ 75 ‘500 mllllcurnes total, contained in-

hermetically sealed glass capsules No . SIng]e

- .source to exceed 1500 millicuries, These

capsules are self powered light sources such as
" Canrad Precision- Industries, Inc, ‘Betalight''. .

type R02/G/1300 (See Fig, D= 3) or U, S, Radium =

- ‘Corporation Model LAB-706 Sealed nght Source
~ (See Fig. D- L), _ o o

10 millicuries in any form,

Two sealed Sourccé,~26,000 millicuries- total,

Mo single source to exceed 10,000 millicuries,
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. D-1- ORNL CAPSULE FOR 50 CURIES OF CESIUM 137
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s SUPPLIED 5)/ —’”’/\/LHTOWA/ PORCELAIN

FALLADIUM TYBE \
GLASS BRAID I NSULATION =

NOTE

:OU

?
3

%’.

e

©
L

HYDRIGEN ERHZE

PALLADIIM TUBE |
CRIMP TO RETAIN PLUG—"
e ches

7 MLW 7R/ 7/05 04455 5/?4/0 //V_SL/L/IT/ON )

& TURNS OF WIRE,
| encasepm GLASST
-\ BrR4ID, WOuMD
NAROUND TUBE (N
THIS ZONE -

USE GLASS BRAID . TO.
/ TIE OFF TUBING ¢
W/IRE INSULATION

HELIFARC

— NICHROME WIRE
AWG NO. 22 -

‘-LEME/\/T Cﬁﬂ-—l \

MINIATURE FEED-THRY
. : " (FE-5083) SEE NOTE 1. .
INTS END OF : - \ Sty Nere Tl

—ALUG - 2 /?C Q0. :
| PURGE TUBE WITH /-/VD/?OGEN
BEFORE INSTALLING & HYDRO-

. Hy BRAZE.
. COVER ENT/RE LENGTH OF L
PELLADIUM TUBE W/ITH
CGLASE BRAID

BOLY —

ACTINTY 22 1 C/mg ¥ BARREL

CO, FRENCHT VN, IV, J.

ALL HYORIGE N

Y VACUUM FURNACE BrRAZE.

SUPPLIED AS "CUSIL AG-CU ALLOY BY

WESTERN QGOLD

BEL MON 7', ChRL /F

£ PLATINGM CO-, o

FI1G. D-2 74/&/57 PEPLC/V/ﬁ//M/G u?A’fA’/DC:, /’(n’/l/MA/ NOC'Lé'A’A’ /1//00&[ A’
|

\vACUIM FURNACE BRAZE .

| GEN BRAZING FLUG INTO TUBE,

i
1
.I‘.
i
i
i
}
i




TER  TT N
RECTANGULAR W, o
CTUBE b

-]

H‘~‘E->J

STANDARD MAXIMUM
BRIGHTNESS ° BRIGHTNESS
250 750
380 - 1300

S 290 ¢ NA-

. 420 . " NA

- 290 NA
425. - NA

280 - NA‘ :

TYPE NO. Lo Ls 'Li~ Wo - Wi Ho .,»Hi S N

- RO1/G/250 15.0 1i.5. 8.0 10.0° 8.0 5.0 3.0

. *R02/G/380 4.5 0.5 - 0.5 0.1 0.5 0.1
RP3/6/200 23.0 (9.5 16.0 -10.0 8.0' 5.0 3.0 .l.5.
'RO4/G/420 .5 40.5 . - . 10.5 0.1 #0.6 0.l - -
R05/G/280 29.0 25.5 22.0 0.0  8.0. 5.0 3.0

- RO6/G/425 #1.5° 0.5 - 10.5 0.1 #0.5 0.0 . .=
'R08/6G/260 " 21 6
RIO/6/425 I f

(3}
Y ey o
: 2o
s o o
SRR T T T T T

.0 15.0° 12.5 "15.0 13.0 4.5 2.6
5 1.5 - 40.5 40,1 40, 5 iﬂ;"ﬂ

: *[TUBE ORDERED TYPE R02/G/I3OO SAME AS TYPE R02/G/380 SHOWN ABOVE -
- WITH FOLLOWING EXCEPTIONS: (1) SEALED OFF ON._ SIDE INSTEAD OF AT END
(2) TUBE [E PRESSURIZED - R N

IF

" STANDARD MAX | MUM
‘BRIGHTNESS ~ BRIGHTNESS
210 - 750

Di P P
6.0 - 5.0 = 4.0
10.25

=
o .

TYPE NO.
- 501/6/210

-
N O

L=

1 o

5 oo

$03/6/190

N o
wm
]

190 - - . qSo

5 <

Bz
~ &~
) [ . . . . v . ..
MO NSO NO MO NSO NO
4

S06/G/700 - 5.0 4.0 3.5 700 1300

[82]
T
S
™~
o

- 507/G/350 6.0 5.0 30 N

_ B BB B .

-,

6.0 1000 Y
10.25 3

1.0 6.0 . 5.0 075 10.0 900 _  NA
105 , 0.5 10.5 .

$10/6/1000

- 6.0 5.0

. .
S NO N O
(]

&
"

o

"~ Al2/G/900

1
o

FIG

v . \.

EXAMPLES— SELF POWERED LIGHT SOURCES o



'a-'EZB_S"@N.‘J‘S’"

Iy

‘LEGEND"

TGLASS—_METAL SOLDER SEAL
. OUTER HOUSING- PLEXIGLAS
INNER. HOUSING - C.R.S. (CAD. PLATED)-
'CERIUM GLASS WINDOW
'CONTINUOUS EPOXY RESIN. SEAL
 ACTIVE GAS | |

ALUMINUM CUP

PHOSPHOR BED |

FILLING TUBE~-CRIMP & SOLDER DIP
SILVER SOLDER— 145-F

- HOUSING ALUMINUM= GOLD ANODIZE -
. LABEL DATA A

. BACKPLATE- ALUMINUM

. CONTINUOUS EPOXY RESIN SEALS

oo N —

LABEL .DATA:

CAUTION RADIOACTIVE MATL
RADIATION SYMBOL
ISOTOPE SYMBOL & CONTENT
~ SEALING DATE |

SAFE  OPERATING TEMP.
180 °F (MAX)

'FIG. D-4. MODEL LAB-706 SEALED LIGHT SOU’RCE

- D=5
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JREARNURLLE &

6(b) Chemlcal and/or Physucal Form and

:fﬁ(a);759§roduct '

Max:mum Number of MI]]ICUrleS. o

<. Promethium 147

Four Sealed Sources (self-powered light
‘sources), 1200 millicuries total, No snngle

“..source to exceed 300 millicuries, - Minnesota

. Strontium 90

~~ Mining & Manufacturing Co, P.0., No, DAABO7-69

- 1600.4 millicuries total; contained in 40
sealed sources with a maximum of 40 milli=
- curies per source;-and 10. sealed sources
- with a maximum of 0,04 millicuries per. o
source, The sources. are Minnesota Mining.

& Manufacturing €Co, type 3FIG or'equuvalent;fii S

‘as per ECOM DraW|ng No, SM=B= 509057., Sources..
made for use in the Army Radiac Calibrator Set’
AN/UDM-2, Source details in- application for.
AEC Llcense No. 29~ 01022 08 |ssued to U, S,

*  Army ECOM

f Stfontium'90

73 RS&E 06

' Four Sealed Sources of 25 Mll]lcurles each
" Sources from Army Radiac Calibrator Sets .
- TS-78L~A,.- Details shown in .application for
AEC License No, 16-05033-01 issued to
LeX|ngton-Blue Grass Army Depot.A o

D-6




C " SUPPLEMENT E_

"~ 1. Purpose for Which Byproduct Material Will be Used.

. ll. Storage Containers for‘Seéledeoques

Beféréhcé: -FbrmuAEC-BJBQ‘I;gm 7.

. ,.;__,‘ .




‘»g,ﬁSUBJECT:'”I.' Purpose for Which Byproduct Mater:al Will be. Used cil,-:Storegeg

L Purpose for Whlch Byproduct Maternal Will be Used.
"];iw

. 2: '.

vhb.f‘Radaatlon effects on e]ectronlc parts~and components.

. "radiation detecting instruments, both rate meters and integrating
. 'dosimeters, These instruments range from the ones that measure

" ‘to gammas, betas, alphas, thermal or fast neutrons or combinations"

'd.TfSelfenowered‘light seurces

‘e, Basic research

.SUPPLEMENTsE"

Conta:ners for Sealed Sources

Reference' Form AEC-3]3, Item 7.

The follow:ng are examples of ‘the main portlon of’ the RD&E research
development ‘and testlng programs that utuilze radtousotope5°

a, »Raduatnon detectuon nnstrument research and development

c. Radiation power sources

2
¥
i

A'Iarge:groep is concerned with the design and development of

background to those that. measure - intensities such as those foundAnn
the fireball of atomic explos:ons. “The instruments may be sensitive

i
T
.

of these, It is this program that requires most of the high in-
tensity sealed sourceés and accelerators, New detectors are also- o
frequent]y irradiated at reactor facilities, This results in radio- .
activity in the instruments, These instruments must be brought back

- te RDEE for evaluation and further testing, and since.it would be

- components with various sources of nuclear radiation, both in the

- A brOud licénse is therefore rcquxred

5.

- isotopes are used in experiments involving nuclear decay schemes,

73 RDSE

‘of nuclear radiation on new parts and develop radiation resistant
‘parts,  As mentioned above, the nature of induced activity is:not

lmp055|ble to predict the exact |sotopes that resu]t a broad license:
ns necessary. e .

The groupS;devoted to research and development of electronic parts =~ - .
and -components devote considerable effort irradiating parts and

laboratory and at other installations, They determine the effects
known and time spent to detcrmlnc it would make experlnents useless,

The use of isotopes in .basic research is two~fold, Small'amounts‘of'
radioacctive material are needed in experiments requiring high energy
ions such as alpha particles and. fission fragments while other .




e
. - -radiation workers, and emergency and security personnel that may
-encounter radiologlcal hazards nn the performance of their duties,

Some byproduct maternal may be used in tralnang programs for

II Storage Contalners for Sealed: Sources.'

: Z;em

3.

Reference. - Form AEC 3]3 Item 7.

A variety of small Tead contasners are avallable for storlng and
moving small sources, . .- e

The following are ‘some - of the Specual contauners thot are used for

large sources, -

- a, The Radiac Callbrator Set" AN/UDM- is designed for 10 curies” .
" . of cobalt 60, It is manually' operated., When in use the: - -~ -

radiation from it is collimated in one direction, The set -
was designed for the Department -of the Navy, Bureau of Shups

and calibrated by N8BS, Operatung procedure is. descrubed in the"

NBS manual that comes WIth the set

b;v-The Radiac Callbrator Set AN/UDM-IA was des:gned for ]25 curies

of cesium 137, It is also manually operated, When in use the
radiation from it is collimated in one direction, It was de="
signed for the Navy and calibrated by NBS, The technical. manual
that comes with the set and describes the system and gnves
. operating |nstruct|ons is NaVShlpS 93204

cs The Radiac Calibrator Set AN/UDM=2 is designed:for'a total of
up to 160,04 millicuries of strontium 90, There are two -
calibrators in each set. One. for ratemeters and ong for pocket
dosimeters, The one for ratemeters  is designed for one source
of up to 40O millicuries while the one for dosimeters will house

. three 40 millicurie sources and one 0,04 millicurie source, This

calibrator set was des;dned‘by RD&E for use - throughout the Army,.
‘Detailed information is. guven in the application for AEC Ilcense
_ No. 29—01022 -03, ' ,

-,d‘j Radnonlcs lnc. source contanner P60 30 2 is desngned for 30

curtes ‘of cobalt 60,

e, EON_Corp. mode] EONROL Portable Field Calibrator (same as.0ffice

of Civil Detense Radioloaical Instrument Calibrator CDV-79h
Mark 111) is designed for 220 curies of cesium 137, Fig, E=]
shows the primary shield portion of the calibrator, The rails
and side walls are made of "Mallory 1000! material, The slides -
-and ‘the rest of the shield.is made of dep]eted uranium that is
nickel plated and coated with epoxy’ pa|nt The open end of the

73 RDEE 06 T, -2




" ‘SLIDES MADE OF NICKLE—
. NIUM COATED WITH

BEAM ‘
COLLIMATOR

" COLLIMATOR, SHIELDS &
"+ PLATED DEPLETED URA- |~
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B IR

" “RAILS AND SIDE
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-
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NUMBERED PCS ARE
ATTENUATOR SLIDES

FIG E-1 PRIMARY SHIELD OF EON 894

,PORTABLE FIELD CALIBRATOR = - B3
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/  "MALLORY |ooo" I

o - ~ SS SUPPORT

~URANIUM SHIELD




" portion of the calibrator shown in the drawing opens into a test-

- chamber made. of depleted uranium. This chamber has a door that

-may be opened when all of the uranium slides are in place. Under

this condition the radiation intensity inside the box is less

 than 0.4 mR/hr. The chamber has a shield window so that the meter

.. on an instrument may be read while it is in the chamber. The
. . exposure rate inside the chamber is controlled by the number of

“uranium slides that serve as attenuators, that are between the
source and the chamber. . o

Radiétfbn Backscattering'DeviCés. This device was made by ORNL. - o
It contains a cesium 137 sealed source (See Fig. D=1). . The portion -
of the device that holds the source and collimates the beam (See:.

Figs. .E-2 and E~3) is made of tungsten alloy. A lead cap is used

to cover the end of the collimating slot when.the device is not .
in use. The lead cap is held in place by machine screws. Mr.
Frank Dyer and Mr. L. Bates of the ORNL Analytical Chemistry. .
Division made an initial survey of the device. The highest ' "~

~radiation level at one foot from the center of the source was - -

" reported to be 30 mR/hr,

9.

ho

~Shipping containers for Kaman Nuclear RépleniShing'Caftridge;,,
~Kaman Niclear Model R Replenishing Cartridges (See Fig. D-2) are
~stored in their shipping containers (See Fig. E-l4), or in air-

tight glass jars. The containers are properly labeled when they
contain a cartridge, ' ' R

Storage containers, and devices in which sources will be both stored
and used that are designed to meet AEC and DOT thermal and/or heating.
tests for shipping containers shall be used for sources made or ob-
tained after the date of this application.. The radiation intensity

6 inches from any exterior surface of 'a new storage container will not
exceed 50 mrem/hr, or 10 mrem/hr at one meter from any exterior surface.,
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FIG E 2 BACKSCATTERING DEVICE—ISOMETRIC DRAWING
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l--BEAM COLLIMATION SLIT




' SOURCE SHIELD INSERT— ~BEAM COLLIMATION SLIT
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FIG E 3 BACKSCATTERING DEVICE - CROSS SECTION VIEW
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 FIG.E-4  SHIPPING CONTAINER FOR KAMAN NUCLEAR REPLENISHING CARTRIDGE

A S S S S SS S S SSSSSSSSS

| g\\\\\

L 0.400" MINIMUM -

| ST THREAD ENGAGEMENT
L sTD 150LB 1" PIFE, WROUGHT STEEL ’

~ BLACK OXIDE FINISH. S

| STD 150LB 1" PIPE CAR WROUGHT STEEL
~ BLACK OXIDE FINISH

SEAL ALL OF ENGAGED THREAD WITH SODIUM SILICATE USP BOTH ENDS

. AFFIX AEC- ICC APPROVED RADIOACTIVE MATERIALS LABEL LISTING o
ISOTOPE TYPE & ACTIVITY IN CURIES o _

(3) THIS CONTAINER TO BE SHIPPED IN OUTER CARTON HAVING DIMENSIONS
" GREATER THAN 4"x 4" 6 ' e
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SUBJECT:-

_ SUPPLEMENT F

‘Training and Experlence'

E__I. ‘Reference: Form AEC-3I3, Items 4, 5, 8, 9 and lh

ao:' )

: Alternate RD&E RPO, and Principal Research Scientist,
Nuclear Hardening Technical Area, ET&DL, RDSE

k'ib.Ter. James M. Garner, Jr., RPO for RDEE

Co Mr. Louis Leo Kaplan, Deputy Director, R&D Technlcai

' fSupport Actlv:ty, RDEE ,
d.: Dr, Horst H. Kedesdy, Leader, Luminescence .
Phenomena Research Team, Beam: Plasma & Dlsplay
Technical Area, ET&DL RD&E
e. Dr. Stanley Kronenberg, Chlef; Nuciear Hardening
, Technical Area. ET&DL RD@E '
pf;‘ CPT thiiam A, Martin, Envnronmental Engineer .and
'_VRPO for Hedlcal Department Acttvstles :
'g;J:Dr. Walter S. McAfee, (ECOM Commander Designated Commi-.

C . ttee Representatuve) Sc:entlf:c Advnser to Dlrector of
"RDEE" : : :

he MAJ Bruce McClennan, Chief of Radloiogy, us Patterson

© Army Hospstal Fort Monmouth ‘

i, Hr. Charles F. Pulien,vSuperV|sor of Raduatlon’wr
Facilities, Nuclear Hardening Technical Area, ET&DL
RD&E and Secretary of the Commlttee uy

_A'j.f Mr. Rlchard Rast, Physncai Scuentist, Radlac R&D Group,'
' CSETA, RDEE - .

k. Mr. J.A. Robertson, Chief, Equnpment Mgt Div., RED
'Technicai Support Actlvaty, RDEE - S

I, .Mr. Bernard M Savaiko, Safety Dlrector, ECOM

| m, Hr.vEdward C Thomas,_Safety Specialist and RPO for
:vHeadquarters & Instailatlon Support Activsty
; n;‘ Mr.gR.J Verba, RPO for ﬁaintenance Dlrectorate :

2. Members of the lonizing Radiation Control Committee: .-

Dr. Wolfgang J. Ramm, .Chairman of the Committee,
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'4, MPersonne| to Perform Leak Tests:

B 73 RDSE 06

.3;;“Rose RPO, Alternate RPO, and Technical Staff of RPO: . |

Mr. James M, Garner, Jr., RPO for RD&E
‘f;b,. br. Wolfgang J. Ramm, Alternate RPO for RD&E

- Mr., Bartholomew F. Savuganac, HP Technlctan,
Radlologlcal Protection Office, RDSE '

4a;71Mr. Joseph Crotchfelt
EEEN .

b.-,Mr. James M Garner, Jr.

c.'.Mr.jCharigs F. Pullen

d. Mr.vBarthoIomqw F. Savignac
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TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL

TITLE:

POSITION:

OF

Dr. Wolfgang J. Ramm L/y/ )j

Supv. Research Sc1entist

Principal Research Scientist, Chairman of the
Ionizing Radiation Control Committee and Alternate
"RD&E RPO

EDUCATION: PhD (Physics) University of Leipzig, Germany

VOCATIONAL EXPERIENCE WITH RADIATION:

a.

b.

Research Associate, Kaiser Wilhelm Institute for‘Physids,
Berlin, Germany, 1936-1947.

Worked in fields of radiation physics and nuclear physics,
active in radiation dosimetry from 1937 to present time.

- Physicist at USAEL from 1948 to present time. Theoretical

and experimental work in radiation dosimetry during all
thlS time.

Wrote chapter 6 "Scintillation Detectors" in Hine and
Brownell "Radiation Dosimetry" published by Academic
Press 1956.

USAEL Radiological Protection Officer 1957 to 1961 and
again in 1961 to present.

FORMAL TRAINING IN R?\DIATION - Univ of Leipzig, Germany, 1926-36

Principles and Practices of Radiation Prbteétion

- Radioactivity Measurement Standardization and

Monitoring Techniques and Instruments
Mathematics and Calculations Basic to the Use and-

- Measurement of Radioactivity

Biological Effects of Radiation
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ON THE JOB TRAINING: Kaiser Wilhelm Institute, Berlin, Germany,
1936-47; US Army Electronic Laboratories,
1948 to present.

a. Principles and Practices of Radiation Protection

b. Radioactivity Measurement Standardization and Monitoring
Techniques and Instruments

c. Mathematics and Calculations Basic to the Use and
Measurement of Radiocactivity

d. Biological Effects of Radiation

ACTUAL USE OF RADIOISOTOPES: (See chart on following page)
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ISOTOPE

ACTUAL USE OF RADIOISOTOPES:

MAX AMT WHERE GAINED DURATION TYPE OF USE
Radium 2 curies Kaiser Wilhelm Inst 1937-47 open,research
1.5 Mev Cockroft- u curies "o " "

Walton Accelerator
bombarded elements

2.5 Mev Van De
Graaff '
Co

Sr

Cs

Mixed fission

products

u curies
3200 curies
1 curie

120 curies

1l curie

USAECOM

1951 -Pres
1956~Pres
1950~Pres

1958-Pres

1956-Pres

sealed
irradiation

open & |
encapsulated

sealed

neutron
irradiation
materials




TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL

OF

James M.:Garnef, Jr. /£2%979

RD&E Health Physicist and RPO

A. EDUCATION: . | YbCLQ

BS Degree, Daniel Baker College ;]
Graduate work in Electronics, Atomic Physics and Nuclear
Physlcs, University of Delaware (1945-1947). :

B. SPECIAL HEALTH PHYSICS AND RELATED TRAINING:

l. Formal training:

2. On

ae.

73 RDEE 06

'Health Physics, Oak Ridge National Laboratory

(ORNL) 1949.
Radiation Safety and Control, ORNL (1960—61).
Field Training in Applied Health Physics, ORNL (1961).

AEC Orientation Course on Llcen51ng and Regulatlons,
Bethesda, MD (1964).

- safe Handling of Radioisotopes in Industry, sponsored

by the 0Oak Ridge Society for Nondestructlve Testing,
(4 week course) 1964.

Health Physics Tralnlné Course-(li wke) sbonsbred'by
the East Tennessee Chapter of the Health Phy51cs
Society, 1964. ,

Several short courses and training conferences
sponsored by Health Physics Societies, US Public
Health Services, etc. _

During 1963 and 1964 attended the lectures and part of
the laboratories for the following courses given by
the Oak Ridge Institute for Nuclear Studies: Basic
Research Course (8 wks), Medical Qualification (3 wks),
Health Physics (10 wks), Advanced Health Physics

(3 wks), Activation Analysis (2 wks), Radioisotope
Applications to Highway Engineering (3 wks).

the job training:

Average of two hours per week special instruction
by Senior. Physicists and 20 hours per week spec1al

foﬂ




readlng during first two years at the Biochemical Research
Foundation (1942 & 1943).

b. Health Physics Division, ORNL,'Seminars (1949-1961).
C. EXPERIENCE WITH RADIATION: |

1. Types of Uses: Production and processing of radioisotopes; research
and development involving medical application in man, studies with animals
and plants; environmental studies and measurements; water cooled reactor core
changes; effects of radiation on materials; design, evaluation and testing of
"radiation detection and measuring instruments; instrument calibration; design.
and fabrication of sources and irradiators; waste disposal; fallout studies;
teaching; applied health physics; consultant on g number of studies and prOJects.

2. Where Experience was Obtained: Worked with radiatnon and radioactive
material from November 1942 to present at the Biochemical Research Foundation,
O0ak Ridge National Laboratory, Army Nuclear Power Field Office, Oak Ridge
Institute of Nuclear Studies, American Nuclear Corp., Auburn University, US
Army Electronics Command (USAECOM) and RD&E of USAECOM, During employment
with the above == worked on special assignment for NS Savanna, and at Dougway
Proving Grounds, Tennessee River System, Carswell Air Force Base and a special
study of training programs at several universities and of several "Agreement
State'' programs,
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D. ACTUAL USE OF RADIOISOTOPES:

Radioisotope

Co-60

Co-57

Co-137

Ra & Ra-Be
Pu-238 & Pu-Be
Pu-239

"Po-210 & Po-Be

Sr-90
P-32
I-129
I-131"
C-~14
H-3
S~35
Cl-36
Ca-45
Fe-59
Zn-65
Y-90
Au-198
Nat Th
Nat U
U-235"
Am-241
Ir-192

Mixed Fission and
Activation Products

Unencapsulated

100,000 Ci
2 uCi
5 Ci
uCi
MCi
2 uCi
3 Ci
2 Ci
200 mCi
1 . uCi
50 mCi
mCi .-
mCi's
uCi's
uCi's
" uCi's
50 uCi
uCi
uCi's
60 mCi
kg
10's of kg
uCi
uci

40 Ci

Sealed Sources
25,000 Ci
< 120 Ci
10 Ci
12 Ci

10 Ci
2 Ci

25 Ci (targets)

10's of mCi

Spent Reactor
Fuel Elements




_TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
' or

Louis Leo Kaplan f%j/

POSITION: Deputy Director, R&D Technical Support Activity
Research, Development & Engineering Directorate
US Army Electronics Command
Fort Monmouth, NJ

EDUCATION: BA in Physics, Brooklyn College, BrooPlyn, NY(: :]
_ Executive Technical Development Program, 160 hrs,
Polytechnlc Instltute of Brooklyn (1967)

. SPECIAL COURSES AND/OR TRAINING FOR RADIATION.

Nuclear Englneerlng Course, 40 hours, Stevens
Institute of Technology (1958)

Nuclear Physics - one coursé at Bropklyn College (1936)
ACTUAL USE OF ISOTOPES:

(a) Supervised hardening program for electron tubes 1959 -
1962 at USAECOM. Tests conducted at pulsed nuclear reactors
and at linear accelerators. 8 -~ 10 personnel involved plus
contract supervision of 3 - 5 contracts.

(b) USAECOM.representative on DASA TREE subcommittee to
establish and supervise DASA sponsored projects for nuclear
hardening and weapons effects on all types of electronic parts
1958 - 1963. '

(c) Acted as a consultant to DOD during the successful
justification of the pulsed nuclear reactor now located at
Aberdeen with appearances before Congressional Military Committee.

(d) Deputy Surety Officer USAECOM appointed 22 Jul 66 -
to date. ) '
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TRAINING &

POSITION:

EXPERIENCE WITH RADTIATION & PADIOPCTIVE MATERIAL
OF

Dr. Horst H. Kedesdy ﬁée*fi/"

Leader, Luminescence_Phenomena Research Team

TITLE: Senlor Research 801entlst

EDUCATION: B.S. in Physics, Technlcal Univ of Berlin, Germany
B’I . S . , " R 1} H
PhD " ‘ , : n L
1937 ~ 1937 —VReseaféh Assistant, Technical University of Berlin,
Germany, electron optics and microscopy
1939 -~ 1947 - Max Planck.Institute,<Ber1in,fGermany, sélid-state;
- X-ray and electron diffractions
1947 - 1960 - US Army Electronics Laboratories, Fort Monmouth, NJ
: X-ray and electron diffraction seml-corductors,
ferromagnetlc materials
1960 - 1271 - Director, Instltute for Exploratory Research
Division E, Solid State Phy51cs
1971 - Pres - Leader, Luminescence Phenomena Research Team,
‘ Beam & Plasma Technical Area, Electronic Technology
~and Devices Laboratory, USAECOM
73 RDEE 06
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TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
OF : ‘ :

Dr. Stanley Kronerberg ;4T/;
TITLE: Supv. Research Physicist

POSITION: Chief, Nuclear Hardening Technical Area
: Electronics Technoleogy & Devices Laboratory

USAECOM : : E)( (p
EDUCATION: PhD in Physics, University of Vienna, i]
Dr. Kronenberg did his doctorate in theoretical nuclear physics
but participated actively during his study in the experimental
work performed at the Institute for Radium Research in Vienna.
After graduation he was employed by the General Hospital in
Vienna to study radioisotopes in connection with medicine,
therapeutic and diagnostic applications of X-rays and corpuscular
rays. , » :

Since 1953 he has been employed by the US Army Electronics

Command and worked since that time with the nuclear physics group

-in Fort Monmouth, NJ. Research has been mainly in radiation
dosimetry, nuclear effects testing, and basic research in nuclear
and radiation physicsi

'He has publiéhed numerous papers in the above fields and
holds several US patents in his area of interest. He has also
participated in numerous nuclear weapon tests as project officer.
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ACTUAL USE OF RADIOISOTOPES:

Isotope Max Amt - Place 
1H 100 C ECOM

22 Na several mCi "

32P‘ traces "

60 co 3500 Ci " & Viénna
Kr 1ci "

Ag  traces "

Vgr 1ci ECOM & Vienna
198 p¢ traces oo
137 ce 150 Ci. oo "
Th

All several Kg "

isotopes of
the chain

235y ~several Kg

Pu ‘ several Kg

Duration
1960

1962
1953-Pres
1960~-Pres
1963
1955-Pres

1950,1958

1955-Pres

1958-Pres

1970~-Pres

1958-Pres

1958-Pres

Type of Use"

' source assembly

research

dosimetry

research

. research

' dosimetry

source assembly

dosimetry

. research

" research

. Use of burst reactoers
. in research

Use of burst reactors
in atom bombs

PR D




TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
' OF -

William Martln‘;:aV\

POSITION & TITLE: Environmental Engineer
Radiation Protection Officer
Fort Monmouth, MEDDAC

- EDUCATION: B.S. degree, Civil Engineﬁzin Northeastern
University, Boston, Mass,h_ %] :
FORMAL TRAINING IN RADIATION: Three month Radiological
‘Health Course part of M.S. degree; Basic Radiological
Health Course, Oct 1970 (2 wks), Public Health Service,
' Rockville, MD ' :

ACTUAL USE OF RADIOISOTOPES: None.
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-~ TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
o ' OF :

Dr. Walter S. McAfee W g A

POSITION: ECOM Commander's designated committee representative
. and '
Scientific Adviser to the Director of Research,
Development & Engineering and of Laboratories
US Army Electronics Command, Ft Monmouth, NJ

EDUCATION:

B.S. Mathematics Wiley College,[ &{”
M.S. Physics The Ohio State Univ . A -
Ph.D. - Physics . Cornell-Univ,T; '

it
Radio Astronomy, Harvard Univ, 1957-58
RADIATION TRAINING AND EXPERIENCE:

a. Dosimetry in X-ray Lab, including measurement of
the roentgen by use of a free-air chamber. - Also Nuclear
Physics Lab. Training in safe handling of radioactive
materials, evaluation of dose and dose rate, etc.

b. Worked in the nucleonics program of this Command

from August 1948 into October 1953. " Also. planned initial
radiation and calibration facilities.
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TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
oF L
BRUCE LINCOLN MC CLENNAN, M. D.

. TITLE: .Chief of,Radiology,.U{ S. Patterson Army Hospltal,
" Fort Monmouth, New Jersey 07703

EDUCATION: "

College'— Union College, Schenectady, N. Y.
B.S. in Biology -] | Excb

4 Upstate.Medié%l,Center; Syracuse, N. Y.
M-Do D . e— . )
L )

Internshlp - Mary Imogene. Bassett HosP1ta1, Cooperstown,
- N. Y. Rotatlng Type 1967-1968 -

Residency - N.I. H. Fellowshlp ‘in Dlagnostlc Radlology
~ Fellow in. Radiology, Presbyterian Hospital
Columbia~Presbyterian Medical Center,
New York Clty, N. Y.

Certification;— Dlplomat National Board of Medical
: : ' Examiners - 1968
New York State L;eense.—ol968
New Jersey License ~ 1972
American Board of Radiology - June 1972 -
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lo.

11.

12.-

13.

14.

I

SCIENTIFIC PAPERS"

aThe Roentgenographlc Patheloglc Correlatlon of Kerley s Lines,

E. Robert Heitzman, M. D., B. Markarian, M.D., F. Zeiter, M.D.,
B.L. McClennan, M.D., & H. Sherry, M.D., Amer. J. Roentgen.,
July 1967. ‘ ' .

Maligant Giant Cell -Tumor of the Sphenoid, G. Potter, M.D., &
B.L. McClennan, M.D., Cancer, January 1970.

Excretory'Ungraphyﬁe:Choice'of'Contrast.Material,.Experimental,
B.L. McClennan, M.D:, J.A. Becker, M.D., W. Berdon, Radiology
100:1971. B , _ S o

Excretory Urographyu7.Chuice-of@CdntrastuMaterial,JCliniqal,

B.L. McClennan, M,D.,'& J;A;QBecker,_M.D;, Rédioldgy 100:1971.

Cerebrospinal Fluid Contrast Levels at . Intravenous Urography,
B.L. Mc¢cClennan, M.D.,. & J.A." Becker, MfD., Amer. J. Roentgen., - -
December 1971. " . :

Venous Extravasatlon at Retrograde. Urethrography .Precaution,
B.L. McClennan, M.D., J.A. Becker, M. D.,_&_T. Roblnson, M.D.,

- J. Urol._106 September“197l.

Optimal Evaluatlon at Intravenous Urography, ‘B.L, McClennan,
M.D., Crltlcal Rev1ews in Radlologlcal Sciences, . September 1971.

'Overdose at In;ravenousyUrpgraphyG, Toxic Cause of Death

B.L. McClennan, M,D;,“J.A, Becker, M. D., & E.G. Kassner, M,D.,
Radiology3lOS:"NbVember'l972;

Vascular Reactivity, Renal Excretion and'Cerebrbsplnal Fluid
Concentration of Polymerlc Derivitives of. Iothalamate,-S. Hilal,
M.D., B.L. McClennan, M. D., & H. Morgan, ‘M,D., Investlgative
Radiology, (In press) o ' '

Splenic.Humpfvs Cyst’—-A Plea for Routine Tomography, B. Pressman, .

'‘M.D., W. Green, M.D., & B.L. McClennan; M.D., (To be published).

Column of Bertin - Dlagn081s by Nephrotomography, W. Green, M.D.,
B. Pressman,‘M D,,.B L. McClennan, M.D.; & W. Casarella, M. D.,
Amer. J. Roentgen.,-December 1972 ' '

!

Echlnococcus Cyst of the Pelvis = Urologlc Complicat1ons and

‘Treatment, J.vBlrkhof, M.D., & B.L. McClennan, M.D., J. Urology, -

(In press).
Methylglucamlne Iothalamate - Hyperosmolality. CLIN-ALERT,
December 28, 1972 No. 243. McClennan, B.L., et. al.

Column of Bertln - B.,L. McClennan, Wlnthrop Laboratories, Radiology
Rounds, C.P.C. Vol 1. No 1. 1973 (In press).
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TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
OF

- Charles F. Pullen'ﬁ?
TITLE: Research Physicist

POSITION: Supervisor, Radiation Facilities and Secretary of
the Ionizing Radiation Committee

EDUCATION: BS Physics, Monmouth~Colleger —] EX§&

Courses in Basic Radiological Health and Occupational
Radiation Protection given by US Dept of Health, Education
& Welfare. :

EXPERIENCE: Worked on design, fabrication and encapsulation. -

of isotopes for calibration systems to the 200 curie level.:

He participated in the research, design and development of
radiation detection instruments AN/PRD392 ionization chamber .
survey meter, Im71/pd, IM70 and Iml08 radiacmeter. Designed

and fabricated an airplane landing device involving the use

of a rotating source producing a vertical columated beam. Actively
participated in weapon tests at Nevada Test Site. Operations:
Upshot Knothole, Buster Jangle, Plumbob, Smallboy. Radiation
measurements, monitoring, and recovery of test equipment from
fallout areas. He has had experience in monitoring calibration
of radiation detection instruments, wipe tests, and surveying.
Since 1967 has acted as health physicist for R&D Laboratories

at Fort Monmouth; in charge of radiation facilities and personnel
monitoring in USAECOM since 1968.
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ACTUAL USE OF RADIOISOTOPES:

‘Isotopes Max Amt Pléce
c 7 220 Ci ECOM
co®0 3500 ci "
si%0 1ci "
H3 | 90 ci "
Po210 10 Ci ooon
Am241 100 uc oo
RA226 “ - 10.3 me "
RaB | 20 mc o
pu’39 .2 uc "
pml47 300 me = 0"
Kr8> ' _ 50 mc "

Duration
1960-Pres

1960-Pres

1955
1965
1968

1965

1965

1960
1963
1965

1965

n

Type of User
research

LL}
detectors
replenisher

research

_ Calibration

research -

n




TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAT
oF

Mr. R;gifif~Rast

EDUCATIO‘, BS Degree in Chemistry, Seton Hall Unlver51ty,

EXPERIENCE: Biological and Clinical Chemistry, Serology and
Hematology (2 yrs), Monmouth Medical Center and Patterson
Army Hospital, Ft Monmouth, NJ, 1950-52.

Health Physics, Research & Development and Calibration of
radiation sensitive systems; design, fabrication and encapsulation
of isotopes for calibration systems up to 200 curies level,
1952-62.

Durlng past ten years in the Radlac R&D Group he has applled

his knowledge of physics, health phy51cs, mathematics, and
electronics to the solution of engineering problems and equipment
design relating to the radiac development program. Specifically,
he has worked on field calibration devices, design of new
portable radiac equipment, a Remocte Large Area Radiac Training
Set and a Recording Radiation Monitor and Automatic Radiation -
Alarm System, 1962—72.

Actively Dart1c1pated in Nuclear Weapons tects at Nevada Test
Site, (NTS); operations "Upshot hnothole, "Teapot,” and "Small
-Boy. Also operations “Castle,” "Redwing," and "Hardtack"
at Pac1f1c Prov1ng Ground, Enlwehok M.I, '
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Isotope

_CO60

C060

cs 137

Cs 137

co 60

ACTUAL USE OF RADIOISOTOPES:

Quantity

200 curies
200 curies
UDM-1(1-9 curies)

UDM-1A (120 curies)

Mrc 794(220 curies)
Up to 2 curies

3500 curies

Place Duration Type of Use

Mevada 6 mos total Equipment Cali-
'~ bration-Hi-range-

"Eniwetok 8 mos total ~Dosimetry

Evans 18 yrs(on Ccalibration-
an as needed Dosimetry R&D
basis '

Evans 16 yrs(on Calibration-
an as needed Dosimetry R&D
basis

Evans 3 yrs. Calibratior

Development

Evans 12 yrs Calibratior

' Developnent
Evans 5 yrs Equipment

Calibration-Hi-range
Dosimetry R&D




“TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL

OF : :

J. A. Robertsoné;éil_

POSITION & TITLE: Chief of Logistics, R&D

EDUCATION: Civilian: Graduate of commercial college
(2 yrs)

Military: Army Administration, Depot Operation
Signal Supply, Army Logistics Mgmt

SPECIAL COURSES. AND/OR TRAINING IN RADIATION: None
FORMAL TRAINiNG IN RADIATION: None

ACTUAL USE OF RADIOISOTOPES: HNone

73 RDEE 06. F
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TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE_MATERIAL

OF

Bernard M. Sévaiko é%ﬁg?

TITLE: Safety Director, USAECOM

EDUCATION: B.S. in Industrial ineerin
Columbia University _j é&(o

VOCATIONAL EXPERIENCE: 20 years of safety experience,
4 years as an Rir Force Safety Officer; 4 years with
U. S. Steel, and 12 years at Fort Monmouth. '

~ON THE JOB TRAINING AND EXPERIENCE: Received on-the-job
training and experience in radiation safety and measurements
by supervising the work of radiation specialists for 4 years.
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Training and Experience with Radiation and Radioactive Material

Mr, Edward C. Thomas

TITLE:
&
POSITION:

EDUCATION: High School/Special Courses:

FORMAL TRAINING IN RADIATION:

ON JOB TRAINING IN RADIATION:

ACTUAL USE OF RADIOISOTOPE:

73 RDE&E 06

Oof

Safety Specialist and Radiological %
Portection Officer for Headquarters .
and Installation Support Activity (ECOM)

Tndustrial and Genmeral Psychology
and Math Refresher Classes/Blue Mt.
College, Pendleton, Oregon.

Radiological Monitoring Course
Sponsored by Industrial Hygiene Sec.
State Ind. Acc Comm., Pendleton,
Oregon 1961

None

Millicure Quantities Gamma Emitting
Radio Isotopes -- Iso-Dose Plotting,
Millicure Quantities of Gamma Emitting

- Radio Isctopes -- Instrument Opera-

tional Checks and Calibration. i

e



TRAINING & EXPERIENCE WITH RADEATION & RADIOACTIVE MATERIEL

Y

POSITION OR TITLE:

EDUCATION:

TRAINING & EXPERIENCE
IN RADIATION:

' ACTUAL USE .OF RADIO-
ISOTOPES: :

OF
RONALD J, VERBA

Radiological Protection Officer for Maintenance
Directorate. :

Technical Manuals Writer & Editor.

2 years Business Management at Brookdale College.

Seven years writing manuals on the use, handling,
.and maintenance of Radiation Detection Equip-
ment and Calibration Equipment.

On several task forces for radiation equipment.

Originator of TB 750-237, Identification of
Radioactive Items in the Army Supply System.
Active ‘in this publication from 1966 to the
present. -

Worked directly with ECOM Safety Officer on
.letters, documents, and vehicles to assure
safe handling, marking, and identification of
ECOM items in the field.

Experience with the foliowing instrument
calibrators and check sources (sealed sources):

TYPE NUMBER RADIOISOTOPE . MAXIMUM AMOUNT -  LOGATION
TS-784/PD Sr~90 100 mCi ECOM
AN/UDM-2 Sr-90 120 mCi ECOM
" AN/UDM-1 - Co-60 , 10 ci - ' ECOM
AN/UDM-1A "~ Cs-137 - 120 ¢i -~ ECOM
MK~1083 Co-60 7 »Ci's - - ‘ECOM

‘MX-7338/PDR-27R.  Kr-85

.73 RD&E 06
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TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MALERIAL
oF

BARTHOLOMEW F. SAVIGNAC ﬁgﬁ&f
POSiTION: Radiological Protection Surveyor

TITLE: Health Physics Technician
RD&E Radiological Protection Office

EDUCATION:

a. St. John's Preparatory School, DAnvers, Mass,
graduated |’ ~_JMassachusetts College of Pharmacy, 1 year, E;ﬁéo
'1932-33; Rutgers University College and University of Idaho,
courses in General Chemistry, General Phy51cs, College
Algebra.

b. 1971 - Formal training in Health Physics at Oak
Ridge Associated Universities. Completed 10 weeks course,
certificate, April 1971.

c. Some Introduction to the use of counters for radio-
active sources at Rutgers University College, 1950. Also, part
of a course in Health Physics at the State University of
New York at Buffalo, 1970.

EXPERIENCE:

? 1946. to 1953 US Army Engineers, Manhattan Project as
Health and SAfety Inspector at US Government Sampling Plant,
Middlesex, NJ., included training in Radiation Control at
University of Rochester, New York and at Clinton Laboratories,
Oak Ridge, Tennessee; Correspondence with Massachusetts .
"Institute of Technology regarding radium residues and sources,
also initiated some personnel dosimetry records and procured
instruments until the Atomic Energy Commission, New York
Operations Office Laboratories was established. Served as
.radiation protection officer of the National Bureau of -
Standards, New Brunswick, NJ Laboratory upon request on
several occasions.
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1953 to 1967. National Reactor Testing Station. ' Shift Health
Physicist at the Chemical Processing Plant, and the Materials
Testing Reactors. Later, Health Physicist for the SPERT
Reactors, and for several other reactors in moth balls,

i.e., Gas Cooled Reactor, MIL-1, SL-1, AMP, on loan at
Experimental Breeder Reactors. On the job training.

Later, 1960, US National Reactor Testing Station Central
Facilities, Health Physics Foreman, for a Chemical Engineer-
ing Laboratory, metallurgy laboratory, multicurie hot cells,
burial grounds, warehouses, radioactive material shipping
areas, a radioactive laundry, liquid wastes disposal plants,
and other radioactive areas such as large burial grounds.

1969-71 As "Senior Radiophysicist" for the Industrial Hygiene
Division, Radiological Health Unit, New York State Dept of
Labor. Inspected licensed 1ndustr1al Installations for com-~
pliance throughout the state including fuel proce351ng areas,
reactors, firms using sources and devices.

1972-73 to present. As ECOM Health Physics Technician,
received verbal and written instructions in Army Administra-

tion Procedures, Army Radiation Control Procedures, terminology; -

assisted by collecting data for AEC licenses, Dept of the Army
Authorizations, and ECOM reports. Some surveys of devices

and sources. Assisting in the preparation of applications for
Dept of the Army Radioactive Material Authorization or Permit
and AEC License.
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ACTUAL USE OF RADIOISOTOPES:

Max Amt

Gy

Isotopes Where EXpérience Gained Duration Type of Use
Radium 4-10 microcuries National Bureau of 2 yrs 4-10 uCi calibration
3 ‘Standards, New Brunswick,NJ ' sources
Radium (300 milligrams US Government Sampling 7 yrs Residues from high
& per ton) ; Plant, Middlesex,NJ grade uranium ore
daughters 100 tons ' process. Also
’ some 0.1 mCi sources
Natural 10 Curies US Government Sampling . 7'yrs High grade ore (60%
Uranium . or more . Plant, Middlesex,NJ uranium for process
' after sampling for
assays.
Natural 1 Curie " " " 7 yrs' :
Thorium : ;
Plutonium 10 Curies or Idaho National Reactor 5 yrs 1. Contaminated
more Testing Station . waste burial
: 2. Reactor fuel.
Mixed 106 Curies Idaho National Reactor 16 yrs . Fission prbducts
Fission Testing Station, Idaho stored in tanks or
Products Chemical Processing Plant calcined for storage-
and Reactor. wastes: material test-
: ' ing reactors. Spent
fuel assemblies.
1235U 233U Criticality National Reactor Testing 10 yrs Waste burials,
Amounts Sta-Processing Plant expended reactor

— 1

and Reactors

cores
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131y 10 Curies
S%Eﬁkk 10 Curies
.40, Unknown
401, Millicurie
amounts
3y 10 curies
60¢, .01 to 100 Curies
57Co . 15 mCi -
Ra D+E 1074 uci
Nearly all uCi to Ci
types of licensee
sources

National Reactor Testing
Station - Chemical Process-
ing Plants & Reactors

National Reactor Testing
Station - Chemical Pro-
cessing Plants & Reactors

National Reactor Testing
Station, also NY State
watch dials manufacturers

National-Reactdr Testing
Station and NY State
Industrial Hygiene

ECOM, ET&DL

Idaho Reactor
Testing Station

Through most Industrial
Areas, NY State

2 yrs

1l vyr

2 yr

6 yrs

2 yrs

.1 mo

16 yrs

Iodine release dur-
ing nuclear reactor
fission breaks. ’
Medical purposes.

Samples from reactor.
experiments for
analysis.

.

Classified%l955

Radioactive waste

" inspected, use in

plastic seals and in
watch dials. o

Use for instruments
calibration and
industrial radiography
Radiation Surveys

Counter calibration
sources :

1 3/4 yrs Variéble; Lists too

long for this report
(from reactors,
accelerators produced)

PRI



TRAINING AND EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
- OF

Joseph H. Crotchfelt UQZ

- TITLE:  Engineering Tech

- POSITION: Radiation Tech

EDUCATION: Courses in Basic Radiological Health and Occupa-
tional Radiation Protection given by US Dept of Health,
Education & Welfare. On the job training at the Pacific

Proving Ground and the Nevada Test Site.

EXPERIENCE: Mr. Crotchfelt has been working in the field of
radiation measurement, handling and decontamination since 1956.
He originally received instruction on the principles and
practices of radiation protection, radiocactivity measurement
and monitoring techniques and instruments, calculations ba51c
to the use and measurement of radiation at the Pacific
Proving Ground in 1956. Since then he has had additional
instruction and experience on-the-job in these laboratories
in radiation measurement, instrument calibration, wipe tests,
and decontamination. His experience in PPG & NTS include .
recovery, radiation measurement, decontamination and
instrument calibration. He was responsible for the fabrica-
tion and mechanical design changes of the Biosel IM/111, a
radiac meter designed to plug into Aircraft or be
self-contained with batteries. Designed source holders and
loaded same. Maintains, operates and assists in experiments
on two (2) million volt Van de Graaff particle accelerator
that has a dual capability of electrons or positive ions.
Maintains, operates and takes part in experiments on the

3500 Ci Cobalt 60 Facility. Maintains, operates and conducts
experiments on the Kaman Model A-1001 Neutron Generator. Is
responsible for the quarterly calibration of all Radiac
instruments in ET&DL.
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ACTUAL USE OF RADIOISOTOPES :
ISOTOPES : MAX AMT TYPE OF USE
Cs 137 : 220 Ci | . research h
Co.60 3500 Ci | research
Si 90 1l cCi ‘ ' detectors \ -
H3 90 Ci replenisher.
Po 210 10 Ci research
Am 241 : 100 uCi research ' | ?
Ra 226 10.3 mCi research | g
RaBe o . | 20 mCi | calibration —
Pu 239 ' o 2 uCi | research ' o
Pm 147 . 300 mCi research -
Kr 85 N | 50 mCi reseafch :
1
:
- . ?,-,
15 Rose 06 LR







- SUPPLEM’ NT G |

' '§f$u§JEpr  Radlatnon Detect|on lnstrument

’Référence‘ﬁ Form AEC-313, ltem 10,

:7Sweep pu!se helght analyzer

_-'Long Counter" For neutrons

‘”u; ﬁ€f£AN/PDR 39‘5 for !aboratory use.

73 ROE 06




TABLE G-I Radiatlon Detectlon lnstrumentsf:. _ , _ A . .
”“v_gij-gff 1 BRI Number - Raduatlon »fSensftlvlty: . Nlndow Thlckness I
: Type OF thtrumént“j;i‘_Avajlable Dgtegted_    Rahgé(mr/hr)} (mg/cm ) b T JUSE -

;95 330y €4

'é"Bendlx #862 fﬁifﬁ&" ~;£j;?:ea.fljf;fGammé;gj;”4fZOQ’@RfL; ﬁl;fi f: ;fNA fo;;3,+¥353 .quitdrlng_ -

‘nLandsverk IM9tPD {:2 Ff ﬁ[5.é$?‘<'f :Gaﬁm5. ' “V}goolﬁRn ?F "i;l :€%'fNAéf* ?i' “'fHeasufing =

CCUANIMIBZ 0 USea.  Gamma | 0-50R ... . NA . Measuring

© Bendix #884 . Fast Neu= . . - oo |
_ Tissuc Equivalent .. - L.ea, .. tron & . 0-200 mrad
A T A .Gamma’ Tl e

2k dafﬂy tole
(120 mrem.
1'fu]|"scale)

fﬂThermal
vaeutron

 enai 4605

| V‘¢t6;635}:-”_ R L I
‘Model LhORF - " 1 ea, oo

- Victoreen ...~ . R o i

‘Model 740 .. . Y ea, Alpha S 0=2500 mR/h

¢+ Cutie Pie . .- . ° . " Beta, . I e
 Survey Meter - .. o Gamma

O Radiac Set o ool ety R s
o ANJPDR-39 .. 2 ea, - Gamma . lf.”Oﬁso,ooquR/hv,,*ThECkjWalled

- . Measuring’

‘Nuclear Chicago ~ - i " ?;"’:#ast £ 0-25,000
. Neutron Survey Meter - * .2 ea, '~ " Thermal - _n/cmé/s
" Model 2671 o ja>:_§,ﬂﬁ_ _:_}qw;_ Neutron 13;7 scales

'B?é Probortiohal'”“__ R R
-~counter/removable . Surveying
_moderator {j'. 7‘ Measuring

'RadiacvMeter 'f f?‘f>5b_h;._ ,_; B TR DAL AN RN
‘Bendix #611° ...~ .o~ .27ea,’ . Gamma . - 5 R/h .-

‘Monitoring

" Radlac Set . . 2'ea; Beta. . o - . jan 5380)type SRR s T
AM-141/POR-27 . 0T Gamma 52500 mR/h - - Jan B979)Mi1-E=1 ' Surveying 1 = '
© SN HBRE-EOO5 ot o st TGN tubest U Measuring

2z




Cont

‘-fABLﬁtG;i' Raduation Detection Instruments

S .;;.3 o Number - Radlatlon éf Sensitivity _.biWindow Thlckness R S
Type oF'Instrument__ _Aya;lable‘ Detgcted . Range (mr/hr);~;u~f(mg/cm )' _..;.}g;_: USE:

Survey Meters. i o s e W A
_ Nuclear-Chicago Corp . .2 ‘ea, : .. Beta .~ 0-20 mR/h- . = Thin Walled urveying -~

Model -.2610-A-P,15 .~ .. Gamma - ... 7 7" GM Tube D50 S

5.N, 955-95#'5-'3_frt:_ R e e e (e K 1020):l_

 _Survey Meters.v'  ._>ff;;: ?:?d:J;v iA|bHa';Jiz;?i:fifif;;Jl:ﬁ;;iGM Tube D-35(°n‘y): _Shrveyin9 “f-{;yﬂu
Nuclear-Chicago Corp .. 2 ea, - Beta, . ,2-20'mR/h - -\ b mg/cm oM
Model-2612-P.16 . . . Gammal o 0

~ "Radiac Sets -
" AN/PDR L6A -
7 IM=113/PDR
COSUNG 365047

0-20" GiR/h"

i  JBaiEd;Atom{C; ;::‘ -
o h20E

‘. "NuciéarAChIéégb T
- Alpha Survey Meter .1 ea. - . Alpha.-
 Model 2670 S A

Contamlnatlonﬁ"
Surveylng

_;;0 150 000 cpm :-Proportnona|
.7 scales.: I
“f‘(051875 alpha/*

;  ;cm /s)

13ﬂ*f  Chlrpee R S L,3l chirp/
R Personal Raduatnon : ‘0,
f ‘¢ Monitor-Baird Atomuc%

~ Model 9045]7

‘;fi’; Churpees ’__ SR
*..  Personal Radnatlon

‘. ‘Moni tor, Atomic - -
i : Accessor:es Model
" PRM=~253 : A

Tritium Monitor ~ = " Alpha, . 0-30000 ,Cl - Afr Conductlvity " Alarn and Cone
Atomic Accessories ' " ] ea, ' - -Beta, " inkdecade - "0 Window . - ' tinuous Ajr
. Model TSM=91-C S.w. [ Gamma oo iiscales .. ' Thickness:
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TABLE G-1, Radiation Detection Instruments, Cont.

. .Numb§r ,ff_;;.RédfatfonijﬁlSéﬁsiflvlty”  ::
Type oF_lnStrument:f' Available :- ' Detected ff:jRangeq(mr/hr)@

- Window Thickness
7+ (mg/em®)-

System-. =

"Mighty Mitgj"'“ f,t' *1f;?:vf ﬁ:1ffA|§ha;A':_ S
Air Sampler. = = = - 2'%ea, ~ ‘Beta, .. Down to ' -°
I - -Background-

Model MS=343
Sample Counting

Gamma- "

0 or 2 ng/cn’

fAiFfSéméjihéi
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" SUPPLEMENT H.

SUBJECT'u fnstrument calibration

jReference. Form AEC-3|3, Item ll;

'i Survey instruments that respond to

3.

VﬁtcallbratIOG change and at three month lntervals.v

 ;(|) gamma radlatlon.‘x“

_(2) beta and gamma:-fr,t.

H(3) alpha, beta and gamma,

are calnbrated ina standard gamma flux afned from. an AN/UDM—I(CO 60).

or an AN/UDM-IA(CS I37) callbrator = The calobrators ‘were: calibrated:
with Victoreen R-meters. . The R-meters W nturn. calnbrated by “the
NBS and certified to. 3%, Th it es are corrected each
month for decay. }.-it ' L :

%The Nuclear Chicago Model 2670'Alpha Survey Heter was callbrated e
originally at - the factory with a RaD+E standard. A secondary standard;
103 08 is lncorporated ln the |nstrument-"d may be used to calibrate_l

5%.

Counttng systems for determlnnng the amount of radloacttve materlal in.
samples are calibrated with sources accurate’ to ¥ 7% or.. less., ‘These -

' are obtained from various commercial firms, such as, US Nuclear Corp= . .
i:“oration, Tracerlab Incorporated, Atomnc Accessor'es, Baurd Atomlc, etco

Calibrations are made after maintenance procedures that may result in'a

- -at the remote location, or. the instruments are sent to a calibration:

73 RDEE 06

facility, or appropriate sources or calibrators are taken to the remote”

"klocatnon and the instruments calibrated ‘on locatlon. -

v.% An ArmY Radlac Callbrator, AN/UDM-6 contalﬂlﬂg four standard plutonlum;
239 sources is also avallable for calubratlng alpha |nstruments.

ﬂifAn NBS calnbrated 2. .92 mCi. Ra 226 B neutron source (- %) is used to R
7.fcalibrate neutron lnstruments.v__r. e

" When RDSE personnel take instruments to remote locations such as. the’df'.-
Nevada Test Site or Fort ‘Huachuca, Arizona, the instruments are cali= = v
" brated prior to departure. |f the instruments are to be gone for an .~ . . .~
- extended period of time, arrangements are made to have them calibrated ' - '




» 7 The.Atomc ACCeSSOI'IeS Hodel TSH—9| D Tritlum Homtor is catltbrate wnth
.a special source, Atomic Accessories Model TCS-1798 ‘supplied with’ ‘the
nonl‘tor. : The cahbration procedure that came wtth the’ eQuipment is used.-“ e

BRsEOS g




",Dos.l meiers and- ‘B"ip-‘-}\s-svavy“”Procedu res Used




R erence._ Fbrm AEC-BI”{

,,Lexington Bluegrass Army Depo
“‘monltoring on a monthly basss
basls for visntors.-,-

radiation area. .DOSImeters ofﬁ hls"
RD&E radiatlon workers ln hlg :

Indivlduals working in high radiati
sories Personal Radlation Hontto
deV|ces.

1.Bio=Assay:services are  f"'v”'_jb g the Army,Sﬁrgeon-GeneFee 

;&as required.

:5RDSE radiatlon workers'take thenr'fllm badges with them when they wull be'
exposed to radiatlon ‘at remote locatpons,i 1f: their stay extends beyond ..
a film badge .change date fresh film: isi’sent: to.them and they-in tur
mail the exposed fulm back’ to:Fort- Monmout
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SUPPLEMENT J

‘Facillties and Equipment

Reference. Fbrm AEC-313

c;}”AéceieratoriatﬁFprt?HaneOE"'

j&:rﬁ

;Host of RD&E s work |nvolvtng byproduct material is in the Evans Area
3However,'small ‘quantities are routinely used in the Charles Wood Area.
j'Occasionally work involving byproduct materlal takes ‘place at other sub-
‘. posts of the Fort Monmouth complex.: The main" areas are descrcbed in thi
... supplement.. In addition, work: |nvolv1ng tritium is routlnely performed _
.2 at: Fort Hancock. On rare occasions RDEE ‘personnel use some of. its. sealed.’
- :sources at remote tocations. A descrlptlon 'of the Fort Hancock facility .
vf,]”ns included in the supplement along with some.information regarding the ;"
.- ~other remote locations used, - Fort Hancock and:the. Lakehurst Air Statlon o
~are:1ess than thlrty mnles from Fort Honmouth i
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»Evans Area.a The Evans Ar

rnVo]vnng byprodt ct,mate a
#01 SS-h 83'i/Th

Irraduatuon Room.
crete walls.

One |s located on each;5|de of the
are: located on each snde of ‘the-"room,

“The gates and the -
SO, arranged and wnred

e The dlrectlon of the beams from the calnbratorsvg‘ in
use,. is ‘away -from. the- fence.i Normally only one calibrator is: |n ‘use:
at a time; however, when both are on~the highest: arr dose rate on the
’Raduatlon Area side of the fence is:only 30 mR/hr,- The ‘air ‘dose rate
at the open door is 2 mR/hr.v With  door: covered wuth ]/8 |nch of lead)
: sed the air dose rate |s 0 5 mr/hr. ' o L ‘

N A proposal has been made to add a thlrd calnbrator 'another .
fAN/UDH-lA at the location shown: in- an._J -2, "While these calibrators
“were designed to calibrate Army and Navy radlac |nstruments these
particular ones are.used more as - sources of radiation for research
development and testing purposes,: Con51derable time is required to
- .Mset up'' apparatus, . The study or. use of-the "'set up'* may only -
autnllze radiation For a short. per:od ‘of. time, datly for a number of_
. ‘‘days, ‘The ‘addition ofa second AN/UDM-IA wnll permit" productlve use7
S of the shlelded room a- hngher percentage of the t|me.5' e T

fVan de Graaff Accelerator A 2 MeV Van de Graaff type accelerator
- .made by Hugh Voltage Enguneerlng, i's’ located on the. second flioor.

L (See ch. J=1). -The accelerator target is- located on the ground - L
'f’floor. _Both areas have shneldung walls., Entry into the target room o
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UNDER GROUNG AREA

7.

1w
1" EXPOSURE
-~ Roow -

N Z T A

1 CONSOLE

ey

- SECOND FLOR

T Tl A

x5

] SLIDiNg D00{].

- WQRK’ AREA”
340, 80.FT

- IRRADIATION "ROON™:

A T 07777,

- ’ (RADIATION AREA

A S
FENCE "

" SHIELD
300 SOFT

- GENERATOR

- CONSOLE -~

"x-nn", "

7277
H t i)

VAN DE CRANFF |
“ACCELERATOR
ROON: |

. OBSERVATION -

NEIZANIN




INGHES * ©

~ EQUIPMENT" eATt-:f,-;'"",' -' T
INTERLOCKE_D AUDIO: ALARM “7

: PORTABLE
FIELD"
CALIBRATOR

_PERSONNEL ‘GATE" WITH
lNTERLOCKED ‘JIAUDIO'_' ALARM

e '.J‘czn.me HEIGHT 20FT

. 30" AVAILABLE . FOR. | ADDITIONAL CENTER
" BARRIER 'SHIELD IF REQUIRED""

(D EXISTING. AN/UDM - 1A
(@) EXISTING AN/UDM-I
'(® PROPOSED ".ADDITIONAI




theqoperatnon. The control cons

: The Van. de Graaff may be use
. or-electrons at energies up- to two:
produce X-rays. Accelerated protons or
L radloactave materlal ‘or i

e et Ak Pyt

.eutron Generator.. The consol
Generator Model GN 312 is; located ini:th

rThe'Phlllnos.Tube 18600 contains 29,5
ina hermetlcally sealed vacuumvtube (

_..-ating} at: maxnmum output is’ less than two' mnllnrem per hour . at tne"
. console, A portable neutron- survey instrument does: not.lnducate a
'";}readlng above background |n the unre t cted areas around Bualdlng
f¥h01 L , e . : P , Ll

when all facnlltnes ‘are in-dse he rad atlon |nten5|ty in. the
‘work and’ offlce areas of the buuldnng is: approxamately 0.05 mR/hr °

-from gamma and X-rays .while the levels: of other .types’ of radnatnon
zflS too low to. detect with- portable ratemeters° RN S

~.

-Evans Area -‘Bu1ld|ng T-383'b- Radloactlve Materlal Storage Vault ,
Fig, J-3 shows the Radioactive Materials Storage Vault, Oné portnon of_.
“'the building is used to store radioactive.waste for decay or:until:a
. waste disposal shipment is made,~ The remainder of the building is used:
~ to store radioactive material’ that will be used ‘at-a later date, The _ S
- -building is eQUlpped ‘with an exhaust fan.that exhausts a volume of air R R .
. . approximately 2% times the volume ‘of ‘the building every minute, The fan -
. comes .on whenever : the door is opened, The building is normally locked - ' '
"and -access to the key is controlled.’ The building is not’ used for. any
purpose other than the storage of radloactnve material, e
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L Ev ns.,Area - Bunldmgcs l+5“'
’:Rooms.v Fug. J L. shows th@; e rntamlnatt

Evans Area Hgh, Area ”G“ at Evans is. located in a portnon of the Evans
*Securnty Area that has a low work population censity, Within Area’ NG
a spec:al Irradiation Range has been establlshed (Se= Fig. J=5). The
“ range. is used for experiments which require @ minimum of scatterlng -and

;Oakhurst StatlonQ; F|g.- -6 shows the;ﬂakhurst Statnon., The statnon
"“Is equipped with

73 RDEE 06

'caps, shoe covers, bootnes, glove'
~the: room and Iockers are;: provude

[glove box and a “hot“ stainless st
"glove ‘box are both” eqU|pped wuth air
?fllters lead to a tall stack (2

 |n Para 7a above. in'addntuon a second 550 gal]on ”hot“ storage tank
Jis also located NNE of the Rad|O|sotope Processlng Room. L|qu1d in

-jgls not- dlrectly connected to the tan_? . .
jSlphon into the tap water Tine, - anuld'from thlS second “hot“ :
storage tank can be ‘pumped- into. the. san:tary ‘sewer, The two “hot”°
- liquid waste pumps are locked under:-a’removable steel plate. in- the’

.~ .floor of the room, Gauges to. measure. the vo]ume of..liquid in‘ the two
-~ tanks and SW|tches for controlling the pumps are’ Tocated" on ‘the NNE
- 'wall . of the room, (3)  Lead brick.are, available for constructnng :
'?*temporary work and storaae shnelds‘ b = o

_for experiments that involve vertically collimared beams of gamma- L
~radiation, . A fence incloses a circle having a 300 foot diameter, ‘Ap1;_=ﬂ
proprlate warn|ng sugns are posted around tha perlphery._-ﬁf‘ Ce

a 40O foot tower that'has an elevator, - This unique
facnlnty makes it possible to safely examine collumated beams at co'
suderable dnstances from sources on the ground ' o




- SHOWER -
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,An ECOM "RDEE’ acce]erator, ¢
-Corporation (Neutron Genera )
'539.at Fort Hancock The mai port
539’ and |ts T latuon to”the_J, ar

rt o _ncluded in Fi
“relation to. the ocean;, “bays, and
_cated on- Sandy Hook., Bu1ld|ng 5281
539 that - is occupled Facalrtjes_Number
i-occupled The populatnon der :

'fThere is a six foot fence ar
fwhave been posted on each snde. B

-;lnterlock and warning lightsy: ‘When
- placed in the “ON'* pos;tlon a,warnlng bel
“before:the. accelerating voltage can be
;|s NQNH red warning lights-are r 1 _
in Figure J=8.. The gate to the maze ‘is |nter]ocked so that the

¢generator |s shut off |f the gate rs.'pened7

-ﬁFagure J- 9 shows the- locatuons of the sh:eldnng wa]ls.- The shaded

. portion was: added to the original building in order to increase. th'
3sh|e1d|ng,‘ Between the control room and the generator ‘room ther
ﬁls ] total of 6& |nches of concrete block and poured concrete.'

‘i(l)"gThe approxzmate dose rate an’ operator would receuve from 14 MeV-
' :neutrons pBSSIng throughzthevshleld|ng would be as follows-’ o

”-5?; mrem/hr

'f‘DEutrpns-per square_centimeter'pervsecohd;;j7“

h m outpu: °f 5°UrCe =2 x'JOF}lﬁ/sec

'-n~f=lneutrons

'j‘=im|n|mum distance from source T
. to operator = 427 cm o

=,absorpt|on coeffucnent for concrete
block =0, 153 inches™! (AERE R-3920)

ixi,= thickhess of shield = 6h cnches

h*Figure "J-8 shows ‘the electrncel clr it '_‘”f. -
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) UNMORTARED BLOCK AS
SUPPLIED BY USING AGENCY‘ ;

"'-"‘/le ua OPENING w:xmuo:n uErAL I
b - = A*-DANPER GONTROL | : '
% R — @ Bl e NEUTRON:
P CONTROLHA» . Y GENERATOR 1'—8 19 DUCT AT CEILING
: * CONSOLE | Ve Coo ROOM" .
. 4— DUCT TO HAVE CONNECTIONS FOR -
; FLEXIBLE LINES. TO VAGUUM . |
e 3 PUMP & DOME - v
OUTLET -TO BE .° P
4' FROM FLOOR
: ’—-m.owr:a 0 BE ATTACHED TO POLE
OF ROOF~ BLOWE
USING.AGENCY

; 9"AIR Duc

_EXIST. METAL

"
4 DIA DUCT FOR FRESH AIR & CABLE} DOORS

ENTRANCE - 3/4 CONDUIT THROUGH
DUCT FOR TELEPHONE

Lo BLD:} 539 FORT HANCOCK '
soaie e ~ ACCELERATOR BUILDING -

FIG J_ 9 BLOCK 8 VENTILATION PLAN"_'{.




o uLh..iThe volume of air betng exhauste
fent to the volume of. the neut
r flow in the c0ntro| room is toward the maze
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'6utput from the. source
{value was |ncreased by

i'obtalned were.ege,g;_,

7;'nodel {HOORF

'"7Texas Nuclear Corp,

JeFigure J—9 shcws part of - th
',‘hows the over

"f'Ventnlatlng system measurements g

:;f-Lh' "ienffeTe.‘f?ffyglggiii,“m Tnolumg Pgr Unlg Ttmg
L1 inlet dqctir[¢7-f‘” 1440 ft/min . 576 CPM.
 utlet duct - - 1950 ft/min 950 CFH_
S (9 91 m/sec) (“ 5%’ 108° mzlset)_

1_.50bvnously there is cons:der
”.through the Walls.

2@;=mtnutes is equiva
.. The direction of ai
- and generator room.,

'e;;i,gnAccordlng to the 0 ration
. Generator the fo

:ﬁ?zNOTE" (a) The equatlon doe £
ineutron bualdup -factors. or. neutron s
(b). .~ The. “Operatson Manual" for:th

. Two instruments were used to deter
‘near the control’ console would be exposed

'Vlctoreen lnstrument DiV|sio

'3NEM0 Specnal Neutro

e ventilat|o_ syst
head shxeldlng and the‘venti}at

1Towing total quantities of trrt

is 1 x-103%
a facto‘ f two‘ o1

Model Slho
n Dos'meter

avefthe following results.

able air leakage around the doors and SR

d through the stack every two

' Manual for the Hodel A-lOOl Neutron
jum are releasad

"under the ctrcumstances |nd!cated.

ron generator room, .0
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(1) Target changes (with isolation valve closed), 1.8 x 108
‘ ‘curies (1.8 x 10°2 mCl) :

(2) Replenlshlng cartridge change (with isolation valve closed),
: 1.8 x IO"e curies (1.8 x 1072 mCi).

(3) Evacuation of entire accelerator (non pump off) 3.5 x lO‘
curies (3.5 x 1072 mCi), _ .

:(h) _Bre§kage durlng replennshlng, 2. 07 x 107¢ curies (2 07 x lO'
mCi

(5) Breakage_at other tlme, no tritium released.-

(6)g_Evacuatlon of entire accelerator (|on pump on usung Kaman
: _Sorptlon Pump), no tritium released.

J. Condition (4)'abpve_would release the most tritium and it would take
- place in the shortest time. The tritium would be released into the
- 'Neutron Generator Room, To remove all of the tritium from the room
. an air volume equal to several times the volume of the room would
have to pass through the room. However, to simplify calculations
it s assumed that all of the tritium released into the room would
be removed in the length of time it would take the blower to exhaust -

a volume of air equal to the volume of the room, 2. mlnutes or 120
seconds. The average release rate. would be.

2302 x _10-} N - s
l20esec ' 7]'7 x 10°3 MCi/sec .

* The average concentration would-be:

2,07 x 10" mCi x 10% Ci/mCi
4,5 x 10% mg/sec x 120 sec -

‘-= 3.84 x 107 uwCi/myg .
'l0 CFR 20 llmlts the yearly average MPC Fbr release ef tritium __

i;to 2 x 1077 ,Ci/mg and the average MPC for radiation workers to

a|r
2 x 10-8 uCl/mo If a break occurred durtnq the process of re- -
'Fplenlshlng a target by the use of a replenishing cartridge the
_concentration for radiation workers may exceed 2 x 1078 uCl/mo for_
"~ a few moments; however, the average for the day wou ld be wlthln
Tl acceptable Jdimits.
ki. To evaluate the likelihood of someone other than a radiation worker
i being exposed to a concentration exceeding 2 x 1077 pCi/my one must -
~ "take into consideration dilution by turbulent diffusion from the
time the tritium is released from the stack until it returns to the
surface. The equations used are from Herman Cember's book, Intro-
- duction to Health Physics, published by Pergamon Press. The equa=
tions were derived from Sutton's equation for estimating the ground

_ : ~ level concentration of a gaseous effluent from a chimney or stack.
73 RDSE 06 S ) o ) J-17




(1) - The formula used to determine the effective stack height, h, -

(2)

,wherev

takes into consideration the actual stack height h » a factor. '

due to the extt velocity, and a temperature factor.}”

h"h +d K!:) /A-> = meters

_ where

.ha»z actual-height of stack, 'I'méters;*ﬁ

d "= stack outlet diameter, 0,23 meters,

'v. = exit velocity of gas, 9.9 @/sec,_
B T mean windspeed 2.2 m/sec (5 MPH),

AT = dnfference between ambient and gas temperatures,:—i7 C

T = absolute temperature of gas, 273 + 21 = 290 K"

" The vaiues ‘given above have been rounded of f to two stgnnflcant
- figures. The mean windspeed of 5 MPH is on the low side for - -
 this location. However, this low windspeed will result in a
- lower dilution factor. The use.of a temperature of 21°C for

the stack gas and an ambient air temperature of 389C are the

worst temperature condi tions l'keiy to ever occur in the’ area.

Their use in the calculations’ give the lowest effectlve stack

- height and dilution factors.

h = ”'" 0'..23 (%.‘% {il. : x + '_‘_Z)

uZ’j

290 12 meters. .

‘The po:nt of max imum - ground Ievei concentration, me»wi]l'OCCUf*

at_

(T = meters L .

C= vnrtual duffusion coefficients in iateral and vertlcal
directions, the vaiue varies with h and w|th n,

“ n = dimensionless parameter that,varleS'with atmospheric stability.

"The value of‘n, 0.2, Is the one given for atSUberadiabatic,lapse'

rate, the one that will result in the least amount of dilution.
The value for €2, 0,050, was obtained by extrapolating values

“‘glven In the above referenced book, for a number or different A
- -stack heights,to a stack having an effective height of 12 meters.
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. 056“‘* o i

_ m"’ 0.05 05 (~ 2--9:0 f,t-)..-
o

(3)_The,maximum ground‘]evel concen;ration, X in mCi/m3 ?5 “5  g

max
T e 2l |
‘max. - em h3
_whereng '
Q = ‘emission.rate, 1.7 x 10™® mCi/sec
e = 207'8

- ‘ . ZXI 7x‘o-a . '=7 N —e . . . —
xmax 2 7 x 3.-4 x 2, 2 X IZa i ]f? x 10 »mCi/mﬁ * o S

h (4) The maximum concentration on the'ground, in terms of pCi/mg is .

._l 2 x |0'° mCi/m® x lOa CJmC| - L o
106 mg/m3 m- =J_]-2 X ‘O-Q'pC|/mgn'

~  {5) ‘According to Herman Cember, Sutton's equations are for effectlve _
stack heights = 25 meters and that the true: concentratnon ‘can be R 1
- expected to lie between : :

X/10 and 10 X 96 times out. of 100 The I 2 x 10'9 uCl/ma value.
is a factor of 170 below the maximum permissible yearly average
‘release. concentratlon for tritium of 2. x 107 uCl/mz. :

_ (6)._A_remote wind vélbcnty and direction indicator.is located. ln'the 5
- control room. Target replenishing, target change or total system S
 _pump down is not performed unless the wind velocnty is 5 MPH or hlgher.i;.

1., A trltium air monitor wnth an alarm is used to insure that the f
alr in the accelerator buildlng, where operating and maintenance’

" personnel are located, is below the MPC ., lim:t of 5 X 10'° pCi/mg :
'.for radiatlon worknrs.- _ . sir-. ' B o

 Tsmstos TR




are used at locations outside
appr0ved by the Commlttee on
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|~ SUPPLEMENT K

' .;R_a'A&f"a't'i'oh” 'Pfo‘tl:ret':'tv if'o'n.'. Pr'_c:graﬁi] 5

Reference:  Form 31 , Item-14,




: -pri‘ary sealed 50u ce leak test’
" ‘bubble leak . ‘tests, vacuum leach;t

"'rocasionally on some’ sources._
by: wipe or Water used in the vacu

Zlof radioactlve matertal in?the*seale_

RN listed in Para. b4 of Suppiement Fo
vf;~may also be_found in Supplement Fe

.7ilnutial radlat:on surveys w:ll be ma
s his. staff by lndlvtduals approved b
;_or AEHA.,v

o ~such repatrs_or d;sposed of .as radioacti

73 RD&E 06

_:;Sealed sources that are found to be eaki
. ‘container and placed in storage. until arrangements can be made for their. .
ansp051t|on. They will either be repaired by a “person“ Ilcensed to make‘*

tve waste.“ :

by the RPO"

a technlcal member of
cOmmlttee to make such surveys,-,

g will be sealed inside a.Stbrage 

H

]
3ol
Bl
t




-?*Ecom REGUIATION R T Typed 2 May 1973
s go, fi‘ 385 9 C 2 oo ,hﬂ

C : HEADQUARTERS : o
‘UNITED STATES ARMY ELECTRONICS COMMAND
: _i FORT MONMOUTH NEW JERSEY 07703

S safety L

"' TONIZING RADIATION CONTROL =~~~ -

I,; 1. Purpose This regulation defines guide lines,-standards, procedures,_}?ic-hr
i.and responsibilities for control of ionizing radiation health hazards on
::eFort Mbnmouth. It establishes criteria for the operation of all ion121ng

'”,f.radiation produc1ng equipment and all production, transportation, handling,h

'“lstorage, possession, and disposal of radioactive materials on Fort Monmouth

‘,3or licensed by ECOM organizations headquartered at Fort Monmouth except : ‘_;f 5

_'those 1nvolved in disaster control operations. "r' - ?, '-1'f3 . r-'_ Lo

2. Scope This Regulation applles to all who possess, use, or handle sources ij

v'of ioniz1ng radiation w1th1n the confines of Fort Monmouth or under prov151ons

: -'of AzC licenses administered by ECOM organizations headquartered at -:Aa' ;
"Fort Mbnmouth.- Tt is distributed to a1l activ1t1es for 1nformation |
oupsrsedes rCuMR 385 9, 15 Nov . 66, Preventnon and’ Control of Radiation %

Hazards and Change 1 thereto




Y

’itf-3 Definitions Definitions of terms used herein are those appearing in

- the Code of Federal Regulations (cm), title 1o, chapter 1 | "Atomic R A

VZ“QVjEnergy ' In addition the following pertain

o ‘aJ' Ionizing redistion. Electromagnetic or particulate radiation Pt

",ifcapable of producing ions, directly or indirectly in its passage through

;;_*s;nﬁtter. For purposes @f this regulation alpha and beta particles, gamma ;;7§{,"'

o ;rays, X-raYS, and neutrons are examples °f 1onizing radiation. This type

":"lultraviolet light or lasers.

'“fiof radiation does not include sound or“radio waves, visible, infrared or '":"

b. Ionizing Radiation Control Program Encompasses the measures
ﬂﬁfestablished by management to assure safety of operations, training,
"Qiidentification of hazards, conformance with procedures and standards for

users of ioniZing radiation sources, to effect ECOM ass1gnments.~[;7f' B

"fc. ECOM Ionizing Radiation Control Committee (IRCC) A group of :
'il;knowledgeable individuals app01nted by the commander who are competent to.ft
review the total radiation program from all safety and health aspects and
_to adVise the commander on policy and required actions

d. Radiological Protection Officer (RPO) An individual designated

f::by the commander to prov1de consultation and advice on the degree of hazards
associated with ioniZing radiation and the effectiveness of measures to
.control these hazards. This individual shall be technically qualified by .

virture of education, military training,.and/or professional experience"

© to associated canabilitv coh“ensurate with the assi ‘mentv The term

radiolOgical protection ofiicer is a functional title, ‘and lS not intended

'to denote a commission: status or job classification within the Armed forces




'-’-h gy Tt 1is ECOM policy that

" Use of ionizing radiation will be controlled S0 that the radiation
ﬁ;pfexposure for individuals within ECOM is no greater than limits prescribed
| _in Appendix I. g'” - v ' | o

b Safety of operatidns will guide transactions concerning handling, rﬂ-.

L x{&,storing, dispos1ng and repairing items which contain radioactive material or L

”’f_ produce ionizing radiation and which are to be stored or used at Fort

',_Monmouth.zn ' Pt
A pﬂumfmﬁ/b‘ F" 'e

. c. Control and approval os\AEC licenses, DA authorization and permits ’

e]'and procurement of ionizating radiation sources is assigned to the IRCC. 'i-“

5 EXEMEPIONS. The following materials, equipment and conditions of E

_ exposure are exempt from the controls established by this regulation.: -

' .?fatj Natural radioactive materials of an equivalent specific radioactiv1ty ;

;not exceeding that of natural potassium (i.e., O OOOl microcuries per gram)

vand byproduct radioactive materials in quantities or concentrations not -_
»greater than those specified in the schedules of applicable Atomic Energy f”
'Comm1551on (AEC) and Department of the Army Regulations prOVided they are not .

. used in such a combined quantity that any person might receive . a radiation dose>
"exceeding l/lO the. applicable Radiation Protection Guide (RPO) in Appendix I.

b. Electrical Equipment such as high voltage units (e, g .y klystron tubes)

' that is not intended primarily to produce ionizing radiation and which operates

: in such a manner=that no-person can receive a radiation_dose'exceeding‘l/lo thevu-'
'apmc'able'm._f | | T .

‘6. ResponSibilities.

a. The Chief ECOM Safety Office exercises staff supervision over t}e

ion121ng radiation control program

.rb. The IRCC functions in accordance with lOCFR 33, AR TOO 52, AMCR 385 25

,"




‘fﬂu-and AMCR 385 30. The member assigned as the Commanding Officer 8-

S APPLIcATIONS Fol P
&h‘designated representative will authenticate AEc/licenses, DA authorizations'“r
D A o e - . o
©end permits, . .

Commanders and Directors of Activities requiring use of ionizing ‘i":
‘h;lradiation are responsible for implementing the Ionizing Radiation Control

':I?Program within their purview and will

- (1) Provide surveillance of . all radlological health controls,~ -;f

gﬁlmaintain an 1nventory of all radiation sources withinuthelr Directorate and
‘confirm adherence to applicable license criteria. 1 _ ‘
(2) Provide enforcement of radiological controls at all:their areas. ol
(3) Review all construction, siting, and operational plans |
'ufginvolving the storage or use of radiation sources or equipment for compliance !
.'with radiation protection regulations and good health practices and advise
‘vthe Chief ECOM Safety Office and the ECOM IRCC of potentlal personnel hazards::
(h) Maintain liaison w:Lth the Fort Monmouth Fire Department and -
_'security guard force on locations of radioactive material and where hazards
o to personnel may be created as a result of fire 1nvolv1ng radioactlve materlalr
(5)f Perform radiation.surveys 1n'comp11ance_with‘AR 790-52 at leastg |
_ once every 30 dayS | : | SR v. f o | “‘ | :
(6) Malntain records in accordance with 1och3o AR 700 52 and TM-38 750
(T) Report to E"OM Safety Offlce any probable overexposure recelved
lwhen personnel monitorlng equlpmenu vas not ut1117ed.
| (8) Apinﬁu.a Radiologi Fr ticn dlflCEru
d}' All supervisors of users. of radiation sources w1ll
(l) Insure compliance with the'requirements‘of this regulation

(2)' Insure control and postlng of radiation areas 1n accordance

+

- with APPENDIX I of this,regulatlon.




L

(3) Provide appropriate exposure measuring devices (dosimeter; |

sjp film badges, etc ) protective clothing and respirators for personnel working
'ffq;in radiation areas,A> £=WUthl7 ﬁ" _ ; ; o o S
S (h) Insure that proper storage facilities and arrangements forEZ:flﬁ
;~1lhandling all radioactive materials are provided according to criteria f S

| j-'fr"_;-‘»-fand procedures set forth in APPENDD( II of this regulation. |

(5) Notify through the organization RFO, the ECOM Safety Office T.félfdifihﬁi__e
(a) When a radioactive source or ionizing radiation producing “.',gfiﬁi‘; E
:a"device is being moved onto or from Fort Monmouth 1f the source is 5 curies:;”
lor stronger, or: in the case of special nuclear material if it is more than
5 pounds. o - | : : ,V | | R
(b) When deviation from approved procedure or planned schedules
vcould involve radiation saf ety If in the Judgement of the organization
1RPO it is not likely that overexposure or contamination spread will occur,
ethe ECOM Safety Office need not be notified - |
(c) Immediately in the event of any accident/incident involving
a potentlal overexposure of personnel or release of radioactive contamination
that.might resultrin overexposure of personnel. l_ o ;-‘-'
.'e,_ Radiation workers w1ll be responsible for: e _
. (l) Knowing and following SOP's, rules,»and special instructions
(2) Using safety equipment properly o
(3) Reporting to the supervisor any ‘accidert; unusual 1nc1dent T"i} ;,_ i
. nersonal injury, however slicht, suspected overeyposure and/or suspected |
.internal,exposurej as soonAasipoa51bie after the Qccurrence. | ,
';;f; Installation.Surgeon (PatterSOn Army ﬁospital)'will be responsihle o —
f for prov1d1ng medical aSSistance and advice as established by AR hO } and |

ko- 5, and in addition will be responsible for the following




(l) Assuring safe condition and safe operation of X-ray machines af

(2) Posting personnel radiation exposure records as prescribed in f;f:f":*i

‘:'_;AR ho-lh and para la(l) of APPENDIX I

t-:records of new personnel. ;v“'

(3) Making reasonable effort to obtain prior radiation exposure _-f:f"

' g Installation Transportation Officer is responsible for 1nsuringvn’ 3

- followed.‘..

| f,Title 10. Code ‘of Federal Regulations

References

AR Lo-L4
AR Lo-5.

"'VAR'hoelh-’

' “AR 'T00-52

- AR 755-15

" AMCR 385-25

. AMCR 385- 30

™ 3-261

“f;used for -dental and medical diagnostic and treatment purposes.;_ ei“q'iff

S ;that shipping procedures as dellneated in paragraph 8 of‘Appendix II arefﬂff:f5°

;
o
i
1

g
-
|
i



APPENDIX I.

STANDARDS FOR RADIATION EXPOSURES AND CONTAMINATION

.. The following guides are based on the recommendations of the Federal Radiationff o

2 fTCouncil the ‘National Committee on Radiation Protection, the International

K ‘ 5-COmmission on Radiological Protection, and the regulations of the AEC and the 3"
QE,;QUS Army
: ru,l. Radiation Protection Guides (RPG) for External Exposure

Occupation

(l) When any person accepts employment in radiation work it shall be

'h assumed that he has received his age-prorated dose up to that time unless |

7;dsatisfactory records show to the contrary, or 1t can be satisfactorily demonstrated

"‘:that he has not been employed in radiation work The assumed exposure for

,ﬂfcalendar quarters prlor to l Jan 61, sha l be 3750 mrem and 1250 mrem after
:'l Jan 61. A reasonable effort w1ll be made to obtain reports of previously
“accumulated occupatlonal dose. ThlS is not to 1mply that such an. 1ndividual

:‘should be expected to routinely accept exposures at radiation 1evels approaching '

"’ﬂ',the quarterly maximum of 1250 mrem up to the time he receives his age-prorated

(2) The exposure limit to the whole body, head and trunk actlve blood

'forming organs, lens of eyes, or gonads is 1250 mrem per calendar quarter With

the approval of Commander, ECOM, the weekly, quarterly, and yearly exposure limits

',for these crltical body parts may be 1ncreased to 3000 mrem per quarter if. the

-individuals total exposure does not exceed SOOO (N 18) mrem where' N is the age

l—i_,

at last bwrthday and is greater than lu vears. The fellowing guloes for external .




‘”?ﬁexposure are: applicable. L

RADIATION EXPOSURE GUIDE

. EXPOSURE - CRITICAL ?.rf= T HANDS AND FOREARMS

-~ “PERTOD = . BODY PARTS = SKIN .. .FEET OR ANKIES
.. 100 mren ,vaa'31600;mrem: ':;'1500.mrem S
©: 1250'mrem ~ .. T500 mrem 718750 mrem :fk;.'
5000 mrem “'_“’ 3OQQO‘mrem3sﬂc 5000 mrem ’

"d?usooo (N-18) mr -

b.. General Population. Ionizing radiation exposure limits to

'}individuals of the general population shall be 500 mrem per year.a-f»

‘”fc; Medical dose.b Radiation exposure resulting from necessary

:diagnostic and therapeutic medical and dental procedures need not be d.j'.
“included in the determination of the radiation exposure status of the

indiv1dual concerned._t-{l

2.v Radiation Portectlon Guide (RPG) for: Airborne Activ1ty A

rRestricted Area. Concentration above natural background of

o radioactive material in breathing air in restricted areas shall not exceed
levels listed in lOCFR 20 Appendlx B Table l.»;

b.v Unrestricted Area._ Concentration above natural background of B

“.radiOactire materials‘in air in unrestricted areaS'shall not'exceed'levels
i'1isted;infioCFR.2o .Appendix B, Table 2.

3,v Radiation Protection Guide (RPG for WaterborneVActivity.

_ Concentration of waterborne radioactlve materials above natural background
_released to unrestricted areas shall ‘not exceed the llmltS listed in lOCFREO
Appendix B.

h.a Radiation Surface Contamination Guide. The“surface contamination

llmits as specified in AMCR 385 25 apply to 1tems and areas to be released;":
_for unrestricted use w1thout prior approval of Health Phy31cs Division,

| 'ECOM Safety Office




5 Respiratory Protection Equipment Guides.f The following respiratory

AR

protection will be. used by personnel in an Atmosphere with the indicated

| ‘particulate radioactive contamination" T

ks R “;12A‘ R ‘f"l'f’ L T
- Alpha. 10 i "”_ uCi/cc;;.[=.f” *AA - None ;j.ﬁ JTv*a
om0 010 to 1o uCi/cc.?..-'"- .»Military Mask M9A/or equiv
E.*\Q-t'“'io or higher uCi/cc 'T;-Supplied Air Mask *fiid
S R [ T |
- Beta-gamma .’ 10 . . uCi/cc : t‘."':,_ None
o -6 ' 100 o e
10 to 10 K uCi/cc _"_'_Militar.y- Mask .M9A'/or_, equiv..
,10'; or higher uCi/cc . ,_Supplied Air Mask o

6 Area Delineation and posting

Radioactive Material Storage Containers and Areas.' Areas

' and containers that require posting in accordance with lOCFRQO shall be
posted with a magenta and yellow sign bearing the radiation symbol and the

. words "CAUTION—RADIOACTIVE MATERIALS no

- b. Radiation Area. A radiation area is. any area accessible.to
.npersonnel with a radlation lewel such that a maJor portion of the body could

' receive in any one hour a dose in excess of 5 millirem, or in any 5 consecutive
days a dcse in excess of lOO mlllirem. It shall be posted w1th a magenta and
'”yellow SIgn( ) bearing the radiation symbol and the. words ”CAUTION-RADIATION AREA.

e. High Radiatlon Area A hlgh radiation area 1s any area |

accessible to personnel in which there ex1sts radlation of such level that ‘2
maJor portlon of the body may receive in any one hour a- dose 1n excess of
100 miliiwem.- It sbull be conspiﬂuouslj po d with a mage nta and_ycilo
sign(s) bearlng the radlatlon symbol and the words "CAUTION HIGH RADIATION




. 'concentrations in excess .of the amounts specified in Appendix B, 'I'able l

ﬂ:;;
J

H
o
L
SEL
il
A
e

ER _d. Airborne Radioactivity Area., - An airborne radioactivity

L .area is ~any area in which airborne radioactive material is present in ) f[

Column l of 1OCFR2O or any area where airborne radioactive material is

I
'present in concentrations which, if averaged over the number of hours in RN
|

o '»t.ijany week during which indiv1duals are in an area, exceed 25% of the amount

. 'specified in 10CFRE0, APPendix B, Table 1, Column 1. These areas shall e LT
‘be conspicuously posted with a magerrta and yellow 51gn bearing the radiation '
. 'symbol and the words - "CAUI‘ION-AIRBORNE RADIO-ACI'IVITY AREA

| ev.‘_ Contaminated Area or Item. _ A contamnated area or. item is

' 'any area’ or item where contamination levels exceed those referred to in
paragraph h they shall be posted with appropriate signs or tags. . ;

:f‘ Temporary Area Identification. Radiation roping or ribbon C !

' (yellow and magenta) Wlll be- used with warning s1gns whenever possible for
'the temporary delineation of radiation s contamination, or airborne '. |
radioacti-vlty areds. Where non-colored or different colored rope or barrier _ i
are substituted, sufflcient s:Lgns will be used w1th the barrier 50 there

will be a clear understanding of the nature of the hazard ex1sting beyond the barrier




- APPENDIX IT -

PROCEDURES

v;':l;a"General. To conform with the radiation standards as established by
f:this document contractors and users involved in operations dealing with
“ionizing radiation sources will comply with the following requirements-':
-' a. A copy of documents and required information listed below will be ‘
3isubmitted through the organization RPO to ECOM Safety Office at’ least two E?
. weeks prior to arrival at Fort MOnmouth of radioactive materials and/or
.machines or devices produc1ng ionizing radiation.in. '
(l) Legal documents authorizing the contractor or agency to- own, maintain,~ :
.and use such materials, sources, devices and assemblies._ Examples of such
‘»”documents are USAEC by-Product Material licenses, USAEC Source Material
dlicenses and DA authorizations or. pe*mius.b - ‘
. (2) Information concerning radloactive materlals and.radiation
.producing machines or devices to include the type,_description, and quantity
iof radioactive materials and the location for storage and use.. The detailed
t-descrlption should include the follow1ng as applicable
:‘(a);,Manufacturer of the source.. o ; _'d".‘f:
-l(b)'-Date of”initial;source actlvity:determination;i
”.(c) :Spurce:identification“numher;- | |
- (a) Crossfsectional”sketchVshoWing dimensiOnsf*
o (e) Source holder‘material of construction;i |
(£) ‘Source_form (povder; plated,,foil; ete.)
(g) Cheémical form (netali oxide, ‘titenate,etc. )
(h)”“Strength in curies or millicuries as of date of initial source”

'activity determination,n




-H-tf(i)}aType of protective cover material or film (if any) over the source..333»"

;v(J)'_Date and result of last leak test. ;'ﬁ“l”w

.';h(k)*:Method of sealing against leakage.’

,?(3) Location end name of respon51ble individual (or custodian) and

f'licensed organization assigned to supervise handling of radioactive material '?i"'

(h) Intended use and operating procedures.; Operating procedures

Twill delineate radiological hazard controls in accordance with applicable

'sections of this regulation.3 Changes to procedures must be submitted to the'-'

ECOM Safety Office.

h Unattended radioactive material will be secured against unauthorized -

;.access and handling at all times. o -

fc.; Radiation workers who enter a radiation area must wear a film badge.

B An exposure record must be maintained for each 1ndiv1dual

d. Protective clothing, where required must be donned prior to
."entering the radiation area.
“e. Radiation areas- will be posted and controlled

- f. Subordinate organization s radiological safety programs for the use

of sources of" radiation must conform to the minimum standards described herein;

g All superv1sors 1nvolved in operations where 1onizing radiation

.lS present w1ll, as soon as: practicable, notify the ECOM Safety Office, if any_

of the follow1ng incidents oceur on Fort Mbnmouth

(1) Damage to, or malfunctlon of equ1pment or exhaust systems, during
'cpe“ﬁtions, in area 'here these'itemsfare'requrred by approved operating,7v
prcccnnres .

(2) Dos1meter readings. in excess of lOO mrem in any one day on self-

”reading-d051meters.

12 . .' .. ‘




(3) Spilled, or unintentionally released radioactive material that

J'might result in overexposure of personnel.,»x,_i.§» t!:]:”‘;;*;l~ ";;Lpfffg'vg-?”'

(h) Wounds resulting in & break of the skin or other incidents where‘;
"radioactive material may have entered a person s body -

(5) Fire, disaster, or: other emergency in areas where radieactive
P;material is being stored or.used. {;fjv ; }ﬂ:riffg,lé},/t' |
| (6) Except RD&E loss of personnel monitoring device or exposure

'P'“while not utilizing dev1ce

h Superv1sors -of indivzduals shall ensure that the individuals “
'working in a radiation area will perform their assigned tasks in a manner to
" minimize their internal and external exposumes

. i. Users will clean up any radioactive contamination resulting from

- gtheir work._, :

2;; Radiation Area Identification and Access Control ;"'

a. Posting of Rediation Areas

(l) Storage radiation, hlgh radiation, airborne radioactivity, and
contaminated areas as defined in paragraph 6, APPENDIX I, w1ll be posted with
' “appropriate_SIgns, tags,. andvlabels bearing the-standard radiation warningv‘”
| gsymbOl. o _ : S . | ,
| (2) Contr01 instructions-will be conspicuously Dosted at the entrances to :
la restricted area. ' Peérsons entering‘a restrictedvarea w1ll‘be;briefed,_-
as‘required by areafoperation plans, concerning any-limitediwork-time,
contamination control techniques? protective clothing.needs;'and personnel-
.monitoring dev1ces | |

b. Personnel entering a'radiation area on a non- routine basis will obtain

” personnel monitoring device(s) and‘protectiveiclothing from the-responsiblej'

organization as required..




‘d*\éiﬂ Radiological Contamination Gontrol .
B Routine and continuous operations will not be‘conducted in areasux .

~ where contamination levels exceed the values 1isted in paragraph L, APPENDIX I

:;without approval of ECOM Safety Office, except as conducted by RD&E RPO

i;_ b. At any time allowed contamination levels are exceeded the following |

vf'action will be taken by the user: ' ”_‘" | | SRR |

| (l) Terminate activity within the area, advise security guards.“_if_

(2) Control access to the area until released by the RD&E Radiological

"”7fv Protection Office or the ECOM Safety Office.'

»»h:, Waste Disposal Radioactive wastes include unusable or. unwanted radioactive o

vitems or material and 1tems contaminated with radioactlve materlals. Waste
"dmaterial will be disposed of by methods consistent with all applicable i’
;1regulations (i.e. AR 755-15, lOCFREO) and accepted radiation protection

'practices

lj5} Radiation Exposure Control
a. The amount Of exPosure to ionizing radiation that a worker is allowed

'_to receive-in any period'of time»ls limited ‘ For'licensed materials these

1imits are. set by the licensing authorlty. For unlicensed sources of radiation,

‘the recommendations of the Natlonal Committee on Radiation Protection (NCRP)
vdand the Federal Radiation Council (FRC) w1ll be followed.~ Exposure guides are

'speclfied in APPWNDIX TI.

' b..rExposure Records. Radiation.exposure records will be completed and
maintained for each individual reguired to work in a radiation arean.

c. ‘Exposure Monitoring. Film badges will be used as the primary device

for personnel exposure monitoring.

S




-:-lfidetection equipment first-aid supplies, and decontamination apparatus at tﬁnv

b.

ﬁ “the assembly area, as required
v (6) Check all personnel involved for possible contamination and
.biseéregate personnel vho are ‘contaminated. I*'"’;r:‘ : | A
(7) Decontaminate personnel equipment, and the emergency area. ;

(8) Prepare a report of the incident. :

In the event of emergency, specific actions as. prescribed in

“_ Chapter lO TM 3-261 will be followed., Prescribed reports w1ll be forwarded

" through the ECOM Safety Office, AMSEL- SF-H

: T:x Storage An area de51gnated for the storage of radioactive material shall f""

ifire re51stant preferably metallic . - o - S

conform to the following minimum standards i_*4

b -

secured against unauthorized handling and/or ind1v1dual exposure to penetrating

Tt ‘shall be capable of being secured against unauthorized entry B
*Appropriate standard radiation sign shall be posted

then the area is left unattended, sources of radiation shall be-

'“s,f_It shall e kept clean.tf

Fire protection devices or equipment shall be readily available

radiation.

The names and telephone numbers of responsible 1nd1v1duals shall be

posted in a conspicuous locatlon when the area is unattended

g.

Al least one container enclosing the radioactive material should be

16 o B o - ' ;i' f . o )




ntV_a, Incomin

s

(l) Immediately upon receipt of radioactive material the activity

| fve';Supply Officer, before opening the container, w1ll notify the Radiological

' Protection Officer.

(2) The shipment will be promptly monitored and logged in by a

‘j'trained monitor.‘-

(3) The radioactive material will then be delivered to the user or L

‘_stored in a radioisotope storage vault as circumstances warrant

‘b. Outgoing
(1) Radioactive material to be shipped out will be monxtored and

tlogged in by the Radiological Protection Officer before and after packaging. ,Dj

(2) The outgoing shipment w1ll be packaged and labeled to conform

1with Interstate Commerce Commission regulations and Department of TransportationyA
fregulations as. well as those of the Surgeon General AEC, Navy Ships Systems .

' Command ‘and Army Regulations

(3) Shipments w111 be cleared with the Accountable Property Officer. B

AT




)

t
vel

es

requ

'sentence of the’

The allowable le

AEC Férm;313

ECOM

v,.
ion,e -

t

ries of

se No.

ica

“the. last

inclosed
(Item 7,

L

=1
sy
o

3.
“H
o
pEY]

.
=

icen

willibefresegfqh and

appl

ing

in
313).
i1Crocu

005:m

gpon

1967,

Wash

,Form'313

rces re
in the 24 May

*ppeafé

4 -aplical. erro
heét‘fOtkItémﬂ6b~(AEC;

quested

istics,.

Log
isi

Washin

ony
allle
furnished by ECOM:

éviéwe&'the

ot
3
eed 0

u

iv

‘This HeédQUartérsihaS”r

‘amendment - and recommend

s ‘approval.

yprod
‘Command
ioﬁVD

;

7

formation

Eaffifof
3

ing'pfithe‘R&D‘progr_“

in

i

Use of the/ sou
d
graph

hall: not exc

ine

e#iel

'f.of’S

-¥POE

le
PEMA Execut

Deputy Chi

Broaden
ion's

itiona}
s def

3.

Army Mat
ae

ion’ s
inat

Add
t

Chief
inua
f contam

cont
0




ies

7 copd
' # 29-1022

are.

icense

M
ial“l

mater

cs com

;385.

roduct

h 68 of AMC
A4S

Z
-0
.
-
Q7
e
.
>
e
T
<

UNITED
g Gene
with

in

Commend:

STATES
ral
-€ Wiil paragrap
don for emendment of b

spplicst

he

of t




. ) . . e ’ P /’\

. T B - . ,.a-'-.. ey 1
Farm AEC-313 . UNlTED STATES ATOMIC ENERGY COMMISSION ‘]-«-,r‘ Form
orm approved.

STT- TR APPu(ATION FOR BYPRODUCT MATERIAL LGNSE | st snesowr

INSTRUCTIONS. — Complete Items | through 16 if this is an initial application or an application for renewul of a license. Information contained in
.previous applications filed with the Commisson with respect to items 8 through 15 may be incorporated by reference provided references are clear and
specific. . Use supplemental sheets where necessary.. ltem 18 must be completed on all applications.  Mail two copies to: U.S. Atomic Energy Com-
mission, Washington, D.C., 20545, Attention: isotopes Branch, Division of Materials Licensing. Upon approval of this application, the opplicant will
receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in accordance with the general requirements contained in
Title 10, Code of Federal Regulations, Part 30, and the Licensse- is subject to Title 10, Code of Federal Regulations, Part 20,

LN (o) NAME AND STREET ADDRESS OF APPLICANT.: (humuh’on firm, hospital, |(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (if

ponon efc.  include ZIP Code.) : different from 1 (o). Include ZIP Code.)
U. s. Arnw Electronics Connna.nd A ~ |The UDM-2 (6 K below) will be used at the

' Fort Monmouth New Jersey ¢ | Lakehurst Naval Air Station

L Lakehurst, New Jersey = - ' '_
as well as in the Evans Area. of U. S. Army
Electronics Commaend

2. DEPARTMENT TO USE BYPRODUCT MATERIAL ' 3. PREVIOUS LICENSE NUMBER(S) (If this is on opphcahon for renewal of o
o ' . ) ’ . license, please mdu(oh and give number.) S
NO CHANGE - | - 29-1022-6
4., INDIVIDUAL USER(5). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Nome of person designated os rodiation pro-
luporvuo use of byproduct materipl.  Give Mraining ond experience in Hems 8§ and tection officer if other than individuol user.  Aftach resums of his troining and ex-
9.) . . ' . . .. perience as in Items 8 ond 9.j .

NO CHANGE o . NO CHANGE

6 {a) BYPRODUCT MATERIAL. (Elements {b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.

] and moss number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. ' (If seoled source(s), also state name of manufacturer, model
number, number of sources and maximum octivity per source.) -

J . _Americmm 241 J. 5 Vacuum sublimed sources. J. 100 microcuries total with
U : no sipgle source to exceed gg microcuries. J. Vacuum
sublimed 100 microcuries Am source mfg by Radiochemica.l
Center- in Amersham, Buckingha.mshire, England. Consists of a
.thin layer of Am2l 24l deposited by vacuum sublimation onto a
lightly oxidised stainless steel disk of overall diameter
25 mm and thickness 0.5 mm. The diameter of the active
aree is approximately T mm. o - '
K. Strontium 90 K. I Sealed sources. K. 120 millicuries total in one UDM-2

: Radiac calibrator set. K. The calibrator set consists of .
two sections: Section 1 is a right cylinder housing 3 ea '
25 millicurie sr90 3{90 ‘sources - oriented at 120 degrees to
each other shielded with tungsten. Section 2 contains a
(Cont'd on separate sheet Inclosure 1)

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED, (lf byproduct material is for “‘humon use,’ luppllmom A (Form AEC-313a) must be com-
pleted in lieu of this item. If byproduct material is in the lorm of @ secled socm:o, mdudo 'he make ond model number of the storage container and/or device in
which the source will be s'ored and/or used.) ‘ o » ) . hais

In addltion to research as descrlbed in a.ppllcation dated 21# Me.y 1967,
authorization for the irradiation of drosophila, meal worms and other small insects
and seeds with x-rays, geamms rays and 2 MeV electrons, to determine whether dose-rate
saturation of demage in biological systems occurs and to determine its value for
specific organisms, is requested; - Irradiated organism will be destroyed after the -
experz.ments a.nd wi.'Ll be under close control during the experi.ments.

{Continved on




Poge Two.

TRAINING AND EXI INCE OF EACH INDIVIDUAL NAMED IN ITEM 4 & supplemental sheets if necessary)

8. T’“’E OF TRAINING DURATION OF | ON THE JOB | FORMAL COURSE
WHERE TRAINED TRAINING - {Cir(:Io_ ) (Circle amrwar)
¥ a. Priﬁciples and practices of. radiation . Yes - No T Yes No -
proIe:fInn o ) o
b.‘ Radioactivity measurement standardiza- AT B R ‘ o
" tion and mdniio.ring techniques and in- _ _ B o ’ o o " ; Vps No | Yes No
struments . . . S
c MoIhemohcs ond’ calculgiions basic to the Yes No h 'v“ . No
use ond measurement of rodloocnvny N . o
- . . Y N
d. Biological effects of radiation .. .. .. .| | - A l - Yes No oo ”., -o
9. EXPERIENCE WITH RADIATION, (Actual use of. radlo:soIopes or equivalent expenence) ; P R A P L R
ISOTOPE MAXIMUM AMOUNT - WHERE EXPERIENCE WAS GAINED . :. . DURATION OF EXPERIENCE - R . TYPE.OF USE .
" NO CHANGE

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.) : .

Y7 TYPE OF INSTRUMENTS || NUMBER RADIATION | SENSITIVITY RANGE | WINDOW THICKNESS | = ° USE e
(include moke and model number of each) " | © AVAILABLE DETECTED - {mr/hr) ' (mg/_tm'-') ' {Mom'ormg, surveying, mouwring)
NO CHANGE
.
11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS USTED ABOVE. .- . - ---. v P
NO CHANGE _ A |
12.. FiLM BADGES, DOSIMETERS AND BIO-ASSAY PROCEDURES USED. (For film badgas, specify method of colibrating and processing, or name of supplier.)
. NO CHANGE o -

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE ]

£ V3. FACILITIES AND EQUIPMENT. Describe laborotory facilities and rsmo'n hondling equipment, storage conlamon, shielding, fume hoods, etc. Explanctory sketch
of facility is attached. {Clrde answer) Yes  No [ ’ -

: ' NO CHANGE

14. RADIATION PROTECTION PROGRAM.. Describe the radiation protection program including control measures. I application covers sealed sources, submit leak

testing procedures where applicoble, name, training, and anpenence “of porson o perform Ieok Ies's, and urrungaments for perfovmmg mmol radiation survey, serv-
icing, maintenance and repair of the source. . «

N O_(‘HA]\T("E

15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. OIhorwusa, submit detailed descnphon of meIhods which will
be used for disposing of radioactive wastes and e:IimuIes of II\e‘Iype and anidun' of activity involved. '
R S No CHANGE

CERTIFICATE (This item must be completed by applicant) -

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
* PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED I'IEREIN INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO.THE BEST OF OUR KNOWLEDGE AND BELIlEF F T B 2 P

.:APletan/I 7:2} nem 1 O /l ’) 21 . -“

Title of certifying official

°




Inéldsure 1 ,) S : \,

Form AEC-313 item 6b contlnued.

- ratemeter assembly utilizing 25 millicurles Sr9° 390 interlocked and shielded .
“* with tungsten. This set is being mfg by the Cansdian Admiral Corp. Limited,
501 Lakeshore Road, Port Credit, Ontario. Sources are being supplied by the -
- Minnesota Mining and Mfg. Co., S’c Paul, Minnesota. Drawmgs of sources are .

"+ inclosed. All protective devices and precautionary markings have been < f

o mcorpore:bed in the calibrator in accordance with AEC regulations. Leek -
=7 tests must all be negative as shown by the absencé of bubbles during the -
conventlona.l bubble’ test and smea.r tests must be less tha.n .0005 microcuriea
"“‘;_of removable 5r90. S S o
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AMSEL-XL-S (8 Jun 67) " 2nd Ind
SUBJECT': Application for Renewal of Byploduct Material License
NUmber 29-1022-6

HQ, U. S. Army Electronics Command, Fort Monmouth, New Jersey O770§ 4.JUL‘BB7
TO: Commanding General U. S. Army Materiel Command, ATTN: AMCAD—SE
Washington, D. C. 20315 4

. 1. The inclosed application, subject above, is amended to include the
omissions mentioned in Indorsement 1. :

2. The amended omissions are as follovs:

a. ECOM Regulation 385-9 section k-d-2-c and section 5-B-7 indicates
that both the Chairman of the Isotope Committee and the Radiological Protection
Officer are to sign as certifying official. AEC Form 313 has only one space for
a certifying official. The Radiological Protection Officer therefore signs as .
the certifying official, and an additional signature block has been added for the
Chairman of the Isotope Committee.

b. (1) Survey meters sensitive to alpha, beta and gamma, or beta and
gamma. are calibrated in a standard gamma flux. (See inclosure 6 of 24 May 1967
renewal application). These instruments are used to locate the source of alpha or
beta contamination, not to measure the activity of the source, and relative

“intensity of alpha to gamma or beta to gamma is sufficient to accomplish this.

(2) The Nuclear Chicago Model 2670 Alpha Survey Meter is calibrated

_originally at the factory using a Ra D+ E standard. A secondary stendard U3(Dd

is incorporated in the instrument and is used to calibrate the model 2670 to +

. 5% every 3 months.

» (3)._No calibrated survey instruments are available for accurate’
measuring beta flux.

(h) As indicated in Inclosure 6 of the 24 May 1967 ¢ppllcat10n for

renewal the counting systems which are used to measure the activity of radiocactive-

samples and wipes, . in microcuries, are calibrated every 3 months using reproducible
geometry and calibration sources purchased commercially.from U. S.. Nuclear Corp.,
Tracerlab Inc., Atomic Accessories, or Baird Atomic. A separate source is used

.for each isotope whose activity is to be measured.

e. (1) Tfan3portat10n of radiocactive sources to and from other areas will

" be accomplished accordlng to Army Regulatlon 55-55 dated 30 June 1964. A copy is
. inclosed.

(2) When sources are used at Nevada Test Site, Pacific Proving Groundsv'sa

and Fort Hbachuca, Arizona, SOP's and safety procedures are under the control of
their monitoring personnel and their RPO. ECOM- personnel accompsnying the sources
bave the responsibility for complying with all regulations. ‘

96855
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AMSEL-XL-S (8 Jun 67) ond Ind '
SUBJECT: Application for Renewal of Byproduct Material License
Number 29-1022-6

Sources used at.lakehurst Naval Air Station, Lakehurst, N. J.,
QOakhurst Tower Station, Ocean Tdwnship, N. J., and Eort Hancock, Highlands, N. J.,
are within a 30 mile radius of Fort Monmouth, N. J3and are easily monitored and
surveyed by our own RPO, who is responsible. for cheking the compliance of
established SOP's, the individual.user is responsible to the Isoctope Committee.

Sources used athhule, Greenland, and Yume Test Station, Yuma,
Arlzona, ire accompanied by qualified personnel and operating instructions to cover
experlments involving use of these sources. SO0OP's and monitoring is conducted by
these qualified personnel. Tests at these remote locations involving the source
are less than 3 months duration, so that wipe tests before and after the trip is
-suff1c1ent

(3) 1Inventories at these locations are not necessary as only one
source is at any’'one location at a time and is the responsibility of the person
using it who keeps it under constant surveillance. A record is made on the
inventory card as to location of the source and person responsible for it when at
another site. Wipe tests are not necessary as sources are usually returned to ECOM
within the wipe test periods. Wipe tests are conducted before the source is

shipped and immediately upon its return by personnel of Radiation Facilities Lab
at ECOM.

d. Persons requiring the use of radioisotopes are required to fill out a
Isotope Handllng Qualification form. This completed form is reviewed by the
Chairman of the Isotope Committee who reviews it for completeness before submitiing -
it with his recommendations for approval or disapproval to the Isotope Committee
A copy of this form is 1nclosed

e. AR 755 15 has been 1nserted to replace AR 755-380 which has been
deleted. ECOM Regulation 385-9 has been amended to refer to AR 755-15 instead of
AR 755-380.

3. DNo letter from the Surgeon General's Office concurring in ECOM's
utilization of commercial bioassay services has ever been received by this
installation.e .o i

r

However, the use of the bioassay services of Tracerlab, Div of L.F.E.
1601 Trapelo Road, Waltham, Mass. was stated in the application for our last
renewal for license 29-1022-6 dated 16 July, 1965, specifically in an answer to a

29 Sept 1965 AEC inquiry dated 21 Oct. 1965 The letter and our answer is.inclosed. .,

Since we received the license with no additional inguiries, we assumed all parties
in the Chain of Command approved the use of Tracerlab for urine bioassay.

FOR THE COMMANDER:

4 Inel - 5. BENEDICT LEVIN, Director
: as - : N Institute for Exploratory Research

)
36858
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DEPARTMENT OF THE ARMY

UNITED STATES ARMY ELEQTRONICS COMMAND
FORT MONMOUTH. NEW JERSEY 07703

IN REPLY REFER TO: ’ . . ny £
AMSEL-XL~S _ : g~ JUHIS6Y

SUBJECT:  Application for Renewal of Byproduct Material License # 29-1022-6

TO: Commanding General
U. S. Army Materiel Command
~ ATTN: AMCAD-SE '
Washington, D. C. 20315

In accordance with paragraph 6a of AMCR-385-9, forwarded are 7 copies

of the application for renewal of byproduct material license F# 29-1022-6 in its

entirety.
FOR THE COMMANDER:
£5L<»47 .
1 Incl. ~ S. BENEDICT LEVIN, Director
as

- Institute for Exploratory Research

e e e et




AMCAD-SE (8 Jun 67) 1st Ind
SUBJEGCT: Application for Renewal of Byproduct Material License
Number 29-1022-6 :

HQ, U. S. Army Materiel Command, Washington,eD. C. 20315, 15 June 1967

TO: Commanding General, U. S. Army Electronics Command ATTN: AMSEL-SL-S,
Fort Monmouth, New Jersey 07703

1. . The 1nclosed application, subject above, although among the more
complete received by this Heéadquarters, contains several omissions.

2, The omissions are as follows:

a. The application is not signed. ECOM Regulation 385-9
requires that the chairman of the ECOM Isotopes and Ionizing Radiation
Committee sign BML applications as certifying official. -

b. Inclosure 6 to Form AEC-313 does not detail the calibration
of other than gamma and neutron survey. instruments. No sources are
listed for the calibration of alpha detecting instruments. Information .
concerning calibration techniques, calibration frequency, and calibration
sources for other than gamma or neutron survey devices is required.

c. Reference Inclosure 1, to Form AEC-313., Additional
information is required concerning procedures at the remote locations
cited:

_ . (1) How will transportation to and from these sites be
accomplished? The information contained in Appendlx I to ECOM Regulatlon
385-9 is mot sufficient. :

(2) How will compliance with the established SOP!s, etc.,
be accomplished at these sites? At what interval will operations at
these sites be surveyed by the RPO to assure compliance .with the
provisions, statements, and conditions of this application?

. (3)  How will wipe tests and 1nVéhtbrie§mof'fédioactive
material be maintained at these locations, and by whom?

d. Information is required, in the application, detailing the
procedures utilized by the isotopes committee to select qualified users

. of the radioactive materials. The information must take into con51derat10n

the same criteria as required by the AEC on Form. AEQOBIQ.-_




AMCAD-SE (8 Jun 67) ' 1st Ind
SUBJECT: Application for Renewal of Byproduct Material License
Number 29-1022-6 .

e. AR 755-380 has been superseded by AR 755-15, 'and AR 755-15

should be referenced in the application in regard to disposal procedures.

3. Request that a copy of the Surgeon'General‘s concurrence in
ECOM utilization of commercial bicassay services be furnished this
Headquarters for inclusion in the general licensing files.

FOR THE COMMANDER:

1 Incl ]
application Chief, Safety Divisjo

Administrative OFfik
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' ST .  Mr. Markow vas gradus.t:ad from Iafa.yetm Collega in[ ]ﬁth a8

_3 s. in. Engineermg Pbyaics end did g'a.du@.te work at Rutgers University, SRR

end Few York Un:l','TEI‘Sit}' from 1950 to 1953, Ee elso took 30 bours af \
Ruclear Enginaering a2t Stevense Institute 4n 1958, , e

: K His Qn-tha!ndob experience in the principlea end practicea of
:'radis. ion protection, radiocactivity, measurem*“nt, gtanam-dization ami
' "':monitormg techniques and instnments, mthen:a.‘bics end caleulations ‘4

" basie.to the use and measurement of radioactivity, and the biolcgim
effects of radiations has 'been at UBASHDA for ths past 11 yeera. o
| -. '.I.‘he first h yea.ra at USASBm vere spent in msee:ch end denlop

biment or radiation detecting instmentu, both rate and total dosa. |
- Some of ths systems he helpea to a.welop vara ths X Br color changing
© dosimeter, the DH-93 quarts fiver d:aim@txar, and tho ms/m-sg mniw—ionf
'-;-';. ’.1'chﬂmber survey mater. ke '
_ 7 I.e.ter he hsaded the grouy responsible 1‘0" eva.luation of a.].l
radi&tion detectins aq_uipment to 'ba used by the Amy : In thig '
' I'._position he set up the pmceﬂures for detem.ining ca.libmtion and |
g energy dependence of nev mstmenas using ths Victoraen R mtars _

as Bacondary Btand.a.rda. Es alao dasigxed ca.libv-ation ranges a.nd

“gources both in the Labomtory aad a.* IS end Fra of w to 10 Kilo
;-";»-f’-:—curies.- i R ’ |
_ Ea pe.rticipated in tbs deai@:‘x of equ pment fcr cond.t.c ing of :
~;>e‘ imeats, av&lmti.ng data and tba v-itmg cf Heapons Tes? Reperts .

m Opamtisn U?SHOT mm, m, Rmmm, m:zsos AmD mmcz :. e




e Ee bas Men n ohmga of ramuen mcilitiaa masi por mnml

mnitormg in USASEDA sinca 1952,
| | 'ﬂxe Lwt five yaars have been apent. in reaawch of high

mtansity neutron end gozma dstectors. __ N

. e follo‘:sing era eoms of the public.,.tioas bo b2s to his crcﬂi‘ax -
L 1. Capsule for Pneuznatica.‘!.ly O;mrated Ca.libraticn Facilities |
= l!ucleonics ¥ay 1954,

2, United Kingdonm Dosimstera - '2-1290 e | . o L
-~ 3. ITR-1414 Inttled Ra.dia.tion Intensit ty ¢ e.na Esutron Induced
Gam R&diation ot H.T S. &oﬂ.. ‘

S 1}. h’f-lll& Gam Dosa B&ta vs Tim e.nd Dist'mca. ‘
5, WD-1311 Gamma Doso Rate vs Tima,

:  6. Eﬁ’ects of Mixed Heutroa-cm Pulsea on Elec in k

Cmmonents. USASRDL Report Sapt. 1959- !

T Mauremant of High Intensity Camma Flus.aa with VM-Ica | Y
. Geugas.  USKILRDL TR-2342, IR

mn &al:boy Proj 2.1, 6 h._ )
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o Supplemcn’c. to Itcm 5 of AEC Fom 313 “Tra.ining and mericnw Resum* °f ‘
o Dz‘. Wolfgang J o Ramm.,' : _ - y -

‘. '_ | Al';. Dr. Wolfgang Je Ramm .

2. Positiom Research SCientist Title: Principal Resea.rch 8cicntist

3 Educatiom Background: Ph D. (Physics) University of Leipzig, Gcrmany
‘ll»v." Voca.tional Experience with Radiation: o

A. Rescarch Associate, Ka.iser W:Llhelm Institu‘ce for Physics, Berlin, "

Gcrmany, 1936 - 1947,

B

,,.’.Worked in fielrls of radia:bion physics e.nd nuc]_ear physics, active
v in ra.diatz.on dosimetry from 1937 to present time. I

: G. Ph_fsicist at USAEL from 191+8 to present tm Thcoretical a.nd -
experimcnt&_‘. work in ra.cliation dosimetry during aJ.l this time.; N L

R @'.f .Wrote cha.pter 6 "Scintillation Detectors" ‘in ‘Hine" and Brom:xell
Badiation Dosimetry" published by Academic Press 1956 T e T

USAEL Radiological Protection Ofi‘icer 195{ to 1961 and &e;ain in 1963.

n 5. FORMAL TRAINII\‘IG IN RADmTIom

. Principles and. Pmcticcs of Radi&tioq Prot-otion- .
1. University of Leipzig, Gema.ny 2
R 1926 to 1936 |

_ NN _B. Radioactivity \deasurement Standardization and Monitoring T-chniquﬁ*s R
"a.nd Instrumcn’ca-~ _ T L S Lo

l. University of Leipzig, Germany
1926 o 1936 e

G 'mthema.tics a.ndi Calculations Basic. to ’chc Use an& Measurement of
- Radio&ctivity' - ¢ e

Eiologica.l Effec{:s of Radia.tion'__
N University of Leipzig, Germa.ny

1926 to 1936
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O'V THE JOB TRAINING

1.

2.

U’S.Army Electronic Laboratories,

Kaiser Wilhelm Institute, Bcrlin,

\

Kaiscr Wilhelm Institute, Berlin,

: Biological Effects of Rediation:

EX'PERIENCE WI‘I‘H RAD_ATION

Principles and Pr&ctices of Radiation Protection'

Kaiser Wilhelm Institute ) Bﬂrlin, Gcrmany, 1936 1937
Ua\SB Army Electronic Labore.torics, 1948 to presenb.

X 'Redioactivit by Measurement’ Sta;zdard_iza.tion and Monitoring Techniq_ucs'
4 and InBtrumepts' S ',_.ju ' ‘

Gcrmany, 1936~ 193(.
l9h8 to present.

: Mathematics and Calculations Basic to the Use and Melsurement of
' Radicactivity. . , : o , _ :

Germany, 1936-1937

U._'S Army mectronic Laboratories, 191+8 to present.

Kaiser Wilhelm Institute, Bcrlin, Gcrmany, l936—l937;

u. s. .Amny Electronic Laboratories, 1948 to present. f‘li
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WHERE GAINED

ALURﬁ TION :

TYPE QOF USE

- '_.*::‘.- Redium

25MwVa.nDe '
-Graaff

b0

“iSr9Q'Z

SR

1.5 Mev Cockroft-
Walton Acceleratar
: bombarded clemcnt

7 Mixed fission
B - products -

Tulahcprieg ?
1 curies
3 ) . Lo
_.n'curi_es |
~; 200 curies'

o 1 curie -"

,~»1>cdri§T

VX TMOM A.P*IOU'N‘I

' lEO‘curicsft,

Kaiser Wilhelm Ins'

Kaiser¥Wilhelmii§s

USAEL
USARL
| USAEL

__‘.U :ﬁ; L

.'1__1956—prescnt

“Tf:fl§58-prcs¢nt

1937-h7
. ?9375¥7f*

ll951-presen£

l950}pfesent

B open,

l956-preéent*n

researcn B

open, research

open, research
gealed irradiastor
opan & encapsulated
sealed

eut:on'irradiaﬁed:
m&iérialsV
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1 - m-. E:rat H. Kedeaay, Directer i R ik
- Institute for Exploratory Besumh mmm 'E'

B.8. in Pmics, Tochnical University ef Berlis, éa@ )\

|  M.8, in Fhysics, Tec chnieal University of Baarlia, Gamaw '
S PhD, 1in Physics, Techaical Univa*aity of E-arlin, Garzany

. Bescareh hssistant, Teohnical L Untveraity of Barlin - elostren
‘.' optics a.na microacopy. : . .

mx Planck hstituu, Eerlin, Gar:.a.ny wlid lhate; Xﬂ‘%’
n; and electron dirf‘ra.cticnm. _ . _
. U. 8. Army Electronics Iaboratcries, Fort 'bmths Hew Jerﬁﬂ:r
_“A“ x-my and electron diffraction eemiccenﬂuctﬂma ferrmgneticj
xaterials, :

1960 ta ;pm.,aant Directcr, mutute for Ecpl@mtory Reaaarch Diviaion 'E’
aolid 5tate physics.
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"EXPERIENCE - Dr. Stanley Kronenberg

Director ' ’ L
~Division 'S', Imnstitute for Exploratory Research
USAECOM ' L .

Keceived hlS education at the University of Vienna and earned his PhD in

-"Physics 1nIi \J Did hlS doctorate in thﬂoretlcal nuclear physics but part1c1pated;

k"x;'facUlvely during his study in the experlmenual work performed at the Institute

~ for Radium Research in Vienna. After gradustion he was emplOyedvby the General -

-

Hospital in Vienna to study radioisotopes in connection with medicine. The
- therapeutic and diagnostic exposures to X-rays, isotope radistion, and

' cofpusbular rays was also part'of’the job(

Sinoe 1953 heAhas been employed by the U. S. Army algnal Cor ps ‘end worked |

 since that‘time with the nuclear physics group in;Fort Monmouth, N. J. Did
. mainly research in radiation dosimétry, nuclear weapon testing, and baéis"

‘Tesearch in nuclear physics and nucleonics.

Has published numerous ﬁapers in the above fields énd.holds;several‘US'iZ”ffTM

“patents in this area of interest.




 EXPERIENCE - m;'mém'mz -

1. Dagrea in Chmistry, Eata.n Eall Unimraity . R i
A, | 2. merimﬂ@ in BiOlOgical end Cliniecal chamistz‘y, &mlow anﬂ.
- Bamatolog 2 yeara,

3. mperience, Eealth Physic:s -2 years ‘ RO .
h Experience in Research end bevelopm..nt e.nd. Calibmtion cf :" L

radiation smneitive systems - 2 1/2 yaa.rs.

Designing, febricetion and encapaulaticn ol wo‘copes for
calibmtion Byatems,

Enca;paulation ot radioactim gources uy t.o 200 euriaa level,

" Actively participated in Wespons Tests ot Fovada Test Sits .

e Opemticnsj “UPSHOT KNOTHOLE, CASTLE, REDWING AND mmcx“ ?es.a.so

V"TEAP@“ st Pacific Proving Grousd Operations. E
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mmmcz- Bams.rd H. ﬂamikg

EUN L Bai’euy Director

2

ki

- : Gradu,..ited from Cz:l::mbi& MWaiw J
TR Industrial Engineering,

?«' ,
&zzﬂhasas.s.

) 'fi

: X Lo
. Yo e

He hs.s bad 8 years of aafaty mfperi c@, k with U, 8. Bt@sl and 3" yeam
a.t Fort memuth,

2 of waleh he has recﬂived. :a.,-»thasjcb tra.ixng exporience
LA with rediation safety and meaamm@nts. ' :

-+ T Presently employed with USAECGH as a:-.faty Diracter. - o




EXPERIENCE - Captaln Ralph B. Carruthers
Chief, Preventive Medicine -
Patterson Army Hospital
¥ - o o
Received M.D., Degree i from the Hahnemann Medlcal College and. Hospltal S

S |
; _Phllad lphla, Pennsylvania.

Internshlp spent at Conemaugh Valley Memorlal Hospeual Johnstown,

|

R Pennsylvanla. f

" Present p051tlon is Chlef, Preventlve M°d1c1ne at Patterson Army Hoopltal,

> feFort Monmouth.»e




.. EXPERIENCE: Giles R. Locke, Capt. MC
_— Chief, Radiologist '
Patterson Army Hospital

- BA DePauw University, Greencastle; Indiana{» j ' .
¢ IMD Western Reserve LTni\fersity,' School’ of Medicine, Cleveland, Ohio{' j
 Rotating Internship _Milwéukee County General Hospital June 1962-June 1963.

Radiology Residency University of Iowa, Jowa City, Iowa July 1963 to Juns 1966.

Radium Therapy 2 mos. N C :
‘ ' 1 ( - as part of Radiology Residency.

~ Isotope Training 3 mos. )

Isqtbpe ‘training .,included-.-all basic séanéa’_nd. diagnostic'procedures.
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. EXPERIENCE-- It. Col James H. Horton .

Chief, Logistics Division

ACTIVE DUTY - 31 Years service.

Present duty - Chief, Logistics Division,

Fort Monmouth,

" New Jéréey”f




' .. EXPERIENCE: Louis Leo Kaplan

Electronic Englneer Go-15

— begree‘f Brooklyn College: | S; :L)
. Major - PhySics ‘) " . »
o 1 COurse - Nuclear Physics - 1936-
Nuclear nnglneerlna Course - Stevens Inetltute of Technology at
Fort Mbnmouth - 30 hours - completed 18 September 1958.

Deputy Surety Oofficer, ECOM - appolnted 22 July 1966

X
1958-1963 - Army DASA TREE CoM represenuatlve for Pesearch end Deve1opment
on Weapons Effects on Electronlcs.

l9j9-l9h2 - Safety Officer, Continental Silver Co. - Industrial Safety.

"Local safety representative at various intervels from 194k to present;
including 1958-1966 as Branch Chief of Techniques Branch, Electronic
Components lab. Suggestion award, 1944 (7), on Safety Representative
system nov in effect at ECOM. ' ‘ '

ECOM Laboratory Safety Officer since July 1966. Reports tO.uCOM Sa.fety.
- Office through the Deputy Dlrector, ESSD, p051tlon now held bJ
Louis L. Kaplan. . B




(a) ;‘Jam_es Fe. Rbss;, 2Lt Cml C

~ (b) Position title - Rediation Protection Officer

(c)  Education background ~

L . New York

‘Nassau College

Mitchel A.F.B., Garden City

1961-63
Chemistry - Major

- Physics ~ Minor

<..'U. S. Army Chemical Corps

(d) Vocational e:@er:.ence with radiation. -

School - Ft McClellan
Aldbama 1966

U. s. Arm;\r Chemlcal SchooT

' (e) Fome.l training in radietion:

1.

2.

Radloactlv:x.ty measurement s sta.ndaro.ization, and monltonng_ :

techniques and instruments.

3.

e

b 'Se'ptember' - 'Decembef' -1966

b. 'September' - December '1966

S Mathematics and calcula.tlons bas:.c to- the use e,nd
R measu...emem: of ra.dioactlvity. _ S - T

- 8e U. S. Arnw Chemiéa:l. School

U. S. Aruv Chemical School

b.v September - December 1966

U. S Army Chem_.c._l School

‘;b‘. Septembe* - Dece:nber 1966

8

=
G

'g. U_'. S. Army Chemical School -

RS> '_-'

-Principles and practices of’ rarl:.a‘blon prot ec_tio_n..

Jf_Bio1og1ca1 effects of radiatioq.‘




s

%
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(f) On-the-job t"a.inim_, in ra.aiatiou. |
l.' Principles and prartices of radiation protes_tion. |
8. U. S. Amoy Chemical School
b-. September - Decembez 1966

2. Radioactivity measurement,. standardizatlon, a.nd monitoring.--
techniques a.nd instruments.

8. U. S Arm Chemical School
< Be. Septemoer - Decembe; 1966

3. Me.thema.tics and ca.lcula.tions ba,sic to the uae and
measurenent oi’ radioactivity. . oy

a. U.S. Ay Cbemical Sehool
b September - December 1966

(g) Experience with the a.ctual use of ra&ioisotopés_:, '

.:'Max Activ-ltv Place | gparience ' - g’m of Use
radium 25 me Na.ssa.u College Shielding Effects Monitoring B

© Activity & decay

" redium Sme U. S. Army Mathematics. end Calibration of

~ Chemical School ° C&.culations - % PRadiac Sets

Activity & decay -

redtwm 2 mc  U. S. Ay Mathematics end - .  Area Survey

Chemical School Calculations -




EXPERIENCE - Lynda J. Rockhill I
IR ‘Secretary, Isotopes Committee

USAECOM
1961 v Business Curriculum at Neptune High School, Neptune, New Jerééy} S
L 1962-1963 Fort Monmouth - Personnel Office.
: . f ' .
AFeb. 1963 Exéerience in Personnel_monitoring records and Isotope

" to present I
: ' Committee business, also use of monitoring counting

RN ‘ ' o v ‘ o
_ equipment and radiation measurement. - - -




‘Inclosure 3A-

"Fbrm!AEC;3l3 questlon 6& and. 6b contlnuod

. H. Hydrbgen 3. H. U. S. Radium Corporatlon Model LAB—706 Sealed Llcht:
o : < Lo sources H. 500 millicuries contained in 2 sources
.of 250 millicuries each. :

.I. Hydrogen 3‘i I. Kaman Nuclear Model R Replenlshlng Cartrldges I}, .
‘ ' o 280 curies. o




Inclosure b _ , R . . L
] A . N } -. . F0 ey 2re G

ch A_.c-3l3 quaatian 7& .

_ The res@arch m:«l demlopmsnt progrom. req_uiring raﬂiaiaai s 8%
L USA.JCC@{ can be div:!.dad into four (b) brcad cate@ries. \ '

1. Radiation datecticn instrumend research md davalopz:.at. :

2. Badiation effecta en eleetmnic part.s e.mi cwpemnts, o
3. Rad.tation paw&sr eom‘caa.

h, Basic Beeearch

A l&rgea g'oup in these Labomtories ia con‘.erned. with the design an:!. o

develozzmrﬁ‘- of radietion dahaeting inatrmnta, both rate maters end

mtegmting d,osimeters. Thsae inf;trumanta raags f:mm 'background to suck: |
 intensities es are found in the fireball of stomlc explosions end are _' ‘

":v"~.--sensitiva ta» gamrs;a, betas, slphas, thermal or fast neutr - It 1s this ‘ '_, e

progmm that requirss most of ths high intensity eealed gources end

'E_vibaccelerat'ora. ‘Tew de ectora ard e.leo {frequontly irrad.ia.tad. et rea.c‘bor i
facilities vhich induce radioac‘tivity in the ins‘*ﬂments. ‘These instmm.nt@
st be brought back to USAECOM for evaluzticn end mrthar testing, and :
" sinee 1t vould ba impossidle to  predict the exact isotopes thut result,g..,

- _a ‘broad licensa is nece sary

Tho Elect"onic -c::rmponan‘cs L&boratory of USAECOM is dmted %o _5 o -
. ..i.research end develcpmant of electrenic p.rta end. m}"onen.s s inca it is P

'A'l_'é_;',neceasa:y--to know the @f"acts of nuclear radiation on nev parts e.s wall O

aa to develop- radiation reaismt perts, considerable effort is gpant

irradiati.ns perts snd ccmponents to. verious sources of nuclne_: radiatiwx o

both in the lePoratory end b othar msta.u..ticna. A mntionsa above, tha e
: mature of induced ec u«m.y 18 5ot known ezd tizs epeat to aatormine “ L

vsuld m.ka exg@rmen*s malaaa.. A br‘ﬁd licame is thamfa*a roquxaa ia .




o P p—, : I W o L
S Mgt e P R S T A

S gatmgs,

o lthie work 'bco.

The work o3 nuclaar battsriee end smll nuclsar pa‘aer sources wuld R
h-'be centinu»d vith apecii‘ic licexmas ‘but vould be somevhat harpered by

7

Sdoe

The use oif_' igotopes in basie rescarch is two-fold, Emall emounts of e

fﬁdioactiva rzataria.l ere needed An exp@i‘imants requiring high enex;gy ions,

) __; such s 2lpha pa.rticlee end ﬁsaion fragrents while ot.her isotopes a.re |

::.fPosseasion of & 3"neraJ. specific license. L

expe"im.ntal equipmant ‘back to the laboratory a.ga.in necesaita.tea tha o

»‘"_’?_._:"‘used in experinznts inv’olvlng nuclea: d,ecay schams. Exparim.,nta |
‘.."{‘involving high :Lntenaity nuclear radiatioa necessitates thair 'being B
" conducted at outside facilities such as, God.iva, TRIGA, KEWE, £ad local .

8 steady etate reac’oora and a.cceleratera. The pro'olen of bringing m.ot.ivated" s

Tt s ot a.nticipa.ted that: possessicn of e.awnta 3-83 up to 1 curle -

ea.ch would ever reach 80 curies total et eay on 4ime aince a:rtivated

""”appwatu.s a.n.d. parta are d_spoeed of as aacm es experimenta are cmlet»d.,_'-,.
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. Form AEC-313

datection

e 1ist of owr

dnstruentsg

Radintion
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The follcwing
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Radia‘bion Detection Inbtruments

. v Nu.mbe.r
Type of Instrument

Available

- Radiation

T\ pDatected

Sens itivity

Bange (mr/hr|

Windov Thic.k.nesa

(ms/

USE

.°urvey I»ietern N R

';‘echnical Associates j'2eex o

(Juno) Model o 6 = b
Is. . 1339-13!+3 S

e e

Klpha) Bets, =~

| ) .0005 :Ln;

. Health
‘ lc.'onitorins o

B g m e

Survey Meters . .
Iﬁuclear-Chicaao COrp 2 ean.
Model = 2610-A-Pel5.

-

Sn 955-95&‘ o ,._. ‘ ':, - B

gl mmm

- 0-20 m-/hr

(e K 1020)

Thin Walled
G M Tube D50

Bt S \
" Bealth - -
- Monitoring -

<

e

Survey-Maeters

clea.r-Chicago' Corp Iy ea

Nbdel-2612-P16
!s e 409;1461°146T;184

biwsn s

B dud i &

2=20 mr/nr

_g,_: _— _.4.444
L I

@ M Tube D-35(only)’

detecto Alpha

I.z‘fem"i}é%m

. Monitoring R

Health

Iliad.ia.c Sat

I M-141/P m-a'r.r . 2en

S.H. 4346-B005

. Beta, Gama -

Jea 59803 typs

Jan 5979) Mil-E-l1

-G M Tubes

_ neuth

Monitoring '

Radiac&ta

A/PmS A 3en

-113/PIR
‘ oFe 36;14;5T

. Beta-Gamm .

 Beta Window
G M Tube

Area

Ce

R

’i‘ri‘bium ¥onitor - TTe———lii

tomic Accessories = 1l ea’
¥odel TSM-91-C |

.018 sz
Beta

0-30000 }w/ >
~in L decade scales

d

Afr conductivity

O Window thickness

. "Alarm end
" continuous

Area Monitoring.

|

iac Set R :
{/PDR-39 : 2 e
SSQII'Q 1020’329 . -

Camma . -

Thick walled .
Icn chamber LR

Aren
Monitoring

Guartz Fibre ljosiméter'a} 8 ea

1l .a

200 mr

WA,

Health Mbnitorirg



Radiation Detection Instnmentu ' g : S i

T _ o ‘Hmu‘ber . 5 Radlation | ' Seﬁsiti_iriéyn , Window ckness .
Mype of Instrument .Available Detected - , Range (mr/hr) - (mg/cm=) . ~ USE

Radlac Meter _ S P b o . To determina »

IM108/PD - © Lea ‘Gama - .. .. 1-500r/hr | Thick walled ' radioactive con-

S.N. 954T e S T e T e T P Ion chamber tamination levels
T RN P SRR DL R ~ . 4n field

Radiac Meter 1M-9B{10 - . o - T T o . Fealth
Rediac Meter 1M-147/80 S5ea - - Gamma . .. 50r - 0 - BA o0 ' Monitoring

Denaix 862 15ea . Cams . 200mr | .  HA . * . Health

" Monitoring® '

|
|
|
Bendix #609 = 9es  Thermal meutrom -2xdauytd ce HA . " Health T

C e

l
|

Personsl E&diation, ‘0 ea & Gamm . 0 S | chirp].].mr _ Ion chamber = Health
!

|Monitor, Atomie -~ . . v Lo Monitoring
Accessories Model - - oo oor o0 e

Fuclear Chlicago - R e TR T A R T

{Alpha Survey Meter lea, .  Alpha .. - - 0-150,000 cpm - Pmportiona.l . Area -
Model 2670 R s 1o 7 scales ‘ .. counter . Monitoring -
8.8, 106 . L LT ST S (0-1875 alpha/an2/aec) O

T _ i i

Nuclear Chicago - . ' o R ' o L

Feutron Survey meter ~ lea ~  Fast & Thermal 0-25,000 q/cmz/aec ' ZF3 Proportional - ' Area

Mod.al 2071 : o e Neutron = - 7 scales ‘counter with Monitoring
_ L , o R ' removeable moderator a

_—

!
i
i
»!
l
l




S

Rediation Detection Instruments

" _ “Taber Fediation  Gemsitivity _ Window [hickness
Type of Instrument Available Detected - Range (mr/hr) - (mg/cmz) USE

Air Sompler : . .3 ea - . Alpha, Beta,
Model MS-343 S S o
» Sample Oountina

System

Downto Background | ooi-zmg/mzf " Health

N SN




3 .
In addition to abcve monitoring. ins..ru..ents the following labcmtory
o ::m.,asuring equipmant is e.vaﬂ.able? » ' i s
3 10 Scalem, vith four (4) counting ;:igs, with a XM tub@s ead ecintillatin@
extras ‘with photomultipliera. Ve o _b ‘ i e
2 Single channel gulse helght enalyzers. DR e ‘“‘”*
1 Auto _sveep ;:ulse haight en: :"A'er. LU RN

. 1 RIDL M:dal 3h mzltichan._el a.naJy"er - 2 J\ma 63
"1 "Logg Cmmtnr for neutron detecbor. ‘ _
A etock of Gold,- (‘boalt, foils enci sulphur pellata fsr nt»u‘tmn

S

5 sets Victoresn R meters- for seconﬂm’y ate.nanxd,s i A
; 1 mas Seconda:y 8tandard Chamber vith Kaithly budel 610 for current* f
| m..asuring 8 June 63. . _A" o :
:"' '2 Buclear Chicagc's 2612 féa I.a.'b uss.l.:' "':
3 M:/Pna-39 s for Leb uss, cE




' I:nclosure 6 .

 Form Amc =313 question 11

ety ,“i - - Lo . o . . } _ EH AL TIIPET
[ R YL U Y S o : . 3 ~ . . Q'o’;u::;w-'lt»-v. I:i;\ .

Gamma ingtruments ers ca.librated every 3 ronths using Co6O or C8137

aources, - The calibration of the sources is checked et least once & year -

= L usi.ng Victoreen R—metefé. The Remeters are inturn calibrated by NBS

e i annuelly e.nd. certifiea to + 379. The soures mtenéities axre cbrre‘ctevd..

‘.A--'_each month for aecaf.
. f' sources sccurate to + 2%,

"neutron detectorse B

R . [ 5" W ::g~;g<, *

Counting eys tens a.re calibrated with U, 8. Huclaar Corp. ate.ndard
v

An NBS celibrated Ra.-Ba smm.a (+ 3¢) 13 used to calibmte ths




o "Ihclosure‘Y

5Form AEC 313 guestion 12

Iexlngton Slgnal Depot Film Badge Serv1ce is used for personnel monitoring

”53:on e monthly babls for gamma, and on e monthlj ‘basis for neutrons.

Quartz fiber dosimeters are used whenever personnel work- in a radiation

‘”:, area and are checked uurlng and at che end of each day spent in the radiation area.vf

addition, personnel vorking in a hloh radiatlon area use Atomlc

'egf.Accessories Personal Radiation. honltors (chirpees)

. For personnel worﬁing with Trltlum, Strontium 90 or invclv1nc ‘any other

nx?fpossible ingestlon hazard en Atomic Accessories ”Mlghuy-Mlte peraonal air. 'ﬁ

--1sampler fs used; and checked daily or more often if requlred..;

'Fo: personnel-workinv,uith Tri ium or S rontium 90 involv1ng a p0551ble

'?;ingPStion ha ard an aseay of a urine scmpln is made as socu &s practlceble
"':after the experlment (5 d@VS) Thls aasaylng procedure is conducted by Trac rlab
vilnlv of L. F. B E., 1601 Trdpelo Road Walthan hass. Any assay results greatez than L
?e 15 mlcrocuries per liter is relayed to LS By telephune or. telegram. The results 'f: J

':of other analy51s are sent by mall. An escey of 15 mlcrocurles of Trltlum per

i ter of urine or greate* is: investlgated._
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_inclqsure 8 N

‘ - Form AEC;-313"<"question 13-

'~The following f"a_‘cilities and containers are‘ deséribed. :
. I. Buildin{lkoﬂé- Isotopes and Accelerator Shields.

II. >'Btiildir;g§—38;§- Isotope Storage Vault.

- III Buildinis-u;g |

o IV, _Undergr_‘dund_ Vault -%SOO‘ urie Cobalt 60 irradiator - separat‘ef

-

. | license # 29-1022-7.
o | Area 'G' Range’ |
"-'\__rr. EE’Oa.khi;fsf Statio%
VII. Nevada Test Site __ o |
o ﬁ_Ii’ othe';a :E‘ievld‘P{a_nges '_-%;PG., Lakehufst'g;ir stat:ro_n,' Fort Huac'hucag .
IX~ Sol}I;F:e Conﬁéiﬁers | R . R
2. Al_\r_/UDz-d-_lA
3. sc-200
k. sc-3 | | B
5a DfaWing # LAB 706 - Light ‘éource CQn.ta:'Lne"r -»
X Fort 'ﬁanc;dck Faéiiity - Kaman“TNeAut'rdﬁ Genei‘:e’.torja -

e
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A rermotely controlled carria.ge a_nd. e closed system televieion 13 used

inside the X-Rey Shield and controlled from the console 1n the Leboratory.

© ' Withell the facilities "on" the intemsity in the lLaboratory is 0.2 mr/hr

eve*ywhere except et the X-ray console where it is 0.25 mr/hr.
Drawins ES- D-118031 also shows the Va.n de Craaff Shield and added

e office spaces Tne 2 Mev Ven de Graaff Generator made by High Volta.ng

Engineering 1s located on the second floor, while the target essembly is
l - | ‘

© on the main floor. The Target Shield 1s entered through a Maze with & . | =

s lead covered. door at the Maze entrance, This generator can 'be used to -

accelerate either positive ions or electrons thua producing X-rays, and

' electrons ’ of 2 Mev enargy or neutrone using 2 N.ev protons or deuterons

with varioua ta:rgets. The control console 1s on the face or the Maze in the"

v Ls.bora.tor-y. A safet; interlock on the door to the }aza me.kes it i.n:possible

 to operate the generator with the door Op“n-

- _using Phillips Neutron G-enerator ‘l‘ube 18600 is located. next te the X-rey

= . : k3
-

~ The console for en Atomic Accessor* es Neutron Generator Model GN 312

= console 1n the I.eboratory area.. - The generator tube 13 located in the

o ~.'_»tunnel of the 'oa.sementv (ES—D—..18031)._ Interlocks are located e._t _the_'_

' 'evntrance‘ from the ?it to the basement at the Van ds Graaff Maze entrance ’

and et the X-ray Shield entrance o The Neutron Generator cannot be opereted

" 'unless these doors ere closed.o The Phﬂ.lips tube 18600 contains a

- 945 curie tritiated targat dbut ie e hemetically sealed vacuun tube (not pmed)

Fa.et neutron intensity, when the Neutron Gennrx'raor is opera.ting at

- maximum output, is less than 2 millirem at the console and background in: a.ll

unrestricted e.rea.s e.round Building 1!-01. ;

The geuma intensitf is lesa than .05 xnr/hr with ell fecilities is use. -

: Tha alpha, beta and neutron lc-rel is at 'baciground in the Laboratory and Office. |
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_f,n, MATERIAL STORAGE VAULT m.mi -3833

Drawing ES-D-S0768 sbows the Ra.dioac*ive Materials storage Vault. This

1 building is used to store radioactive matnrials. Waste 15 also stored here

unt...l 1t 1 disposed of.

O

11 BUILDING s-h;§

. ~hood (100 linear feet per minute acroes opening when ha.lf open) Army

‘:L"f'":combau gas pasks are a.v&ile.b e forcﬁse a8 respirators when 1'equiz'eéi.. Mso

steel designed to contain spills.

Dra S-l}}hows the Dscontemination Room end Processing Room loca..,ed - | a

1n Buildinis-hsg The Pmcessing Roon 1s provided with remote he.ndling

"-'*.".v'_Vequipment (sufficient to handle up to cme curie) glove box, and ventile.ted

avaﬂeble is closed. o:qrgen Byatem. Co-ver-a.lls, surglical caps and gvlov'es‘.;'

B a.nd booties are e.vaLa‘ole in various sizes. ALl vork surfaces are etaihl:esé -

E R AL U

 The Decontamination Room contains & shover, knee. opemted sink,

:'.’.'- ‘absorbant paper vith waterproof 'backing, and chemical egents for decontamination. |

- . Sevage is stored in an underground tank end the controls for dilution

Iv,. UNDERGROUND VAmm

T Stprege w;,s.le. awatt*‘.”; Hade

i "'-""‘-':k'before permitting it ‘co enter re"u.ls.r sewage are located in the Proceseiug Rocm.",:\»._ o

Lead 'bricks ers e.vailable for shielding radioactive materials vhile

o "m';der hOOd iﬂ 9’1"“"" fiieng . er on ot !.’-.T Povek ;;u/:‘/>;’°3vz-' D -ffe‘.f t.?-ﬂ.fz-.e-.’:?j '.

SR getg 3 g ML DL L
~'f~a.v')w-l-hv BT

The%SOO curie {Cobalt 60 imdiat.or re.cility ia under aepamte A SR

.'License 4 29-L022-7 ¥hich expires Novexber - 30, 1968. L A




A ABEA"G' RANGE

‘Area ‘G' Irradiation Ranée 13 shown in nrauing "Area G - Evans.

.- This range is used tor experiments which require & minimum of scatter.; Lo

" ing and for vertic&lly collinated beams of gemma ra.diation. A fence

inclosing a 150 ft+ circle bas radia’clcn &mmg aigns around its.

periphery. The{_ radia’cion intensity ‘48 never allowed to measurs mQre_ -

© than 2 mr/hr st the fence end is kept less than .2 mr/hr vhen ..

- irrédia.ticn 18 not going on. Waming lights e.‘ra located 'on.the plate.

form in the center of the encloaed area. a.nd on the gateao ‘ ?ﬂemmtiﬁ_’ o

controls ané. compresaor a.re located at the Eﬁt@* v_  V
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vxfmmsw STATIONE-" :

curie Cof0 sources end the roped off erea vith warning signsQ

YRR EPY SN

ThegekhWEt stétion% Drawing shows the location of th{lﬁg |

The source remsins in the SC-200 container end only the ) TN

ehipping plug is removed when-in use, This ives e pencil like :

. beam which 1s aimed about 40O from the horizontel st the tover. The -
. source 13 located et the bottom of l" @lemeter hole 12" deep. ’l'he :
. conuainer ie supported in tts til ed position by a fra.me constructed L
f of etﬁel I beams capable o;. supporbing 6000 lbs.r The intensity et B

the rope. ia. less thsn 2 mr/hr. v

220
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";[ g 7" CALIBRATION PLATFORM. & SHIELDING WALL
- | t'NOTES e | . | |
T A Werkmq poind, 1his DATUM PQIHT is lccand sp the tog aurface ond KLY
- center of ths concrate tooting. dascribed’ in nots - '
. / : T Ramfcrcad soncreta footing capab!e of supperting o losd of 2 Ton, fha'-' _
3 L surfacs shoud b smeoth ond laval, minimum of -3 toat sguars surfaca ares.. .
i :. Q- Platform wr!qco of 3/4 IN. piywood, Ponsiz S &T net to ba- permnmnﬂy
© attached. : '

. D= Shislding wall, connfrucead ot concrote or cindar block, the space m..loud
oo to ba fliled with soll available in the drea, tia- reds a8 raquited

- : €- Fooling a3 rnqul.ad for suppori of the wall, . _
o " . Fe Framawork. oad braciag need only ba asufficant 1o elicw - ps'aonns! ta work :
‘ " on ths plutform and 1o keep tha surfaca leva: '

"G The top surfscs of the platferm should be Tavel end 2 |/2 “FM? abevu
. the detum poin?. Tolerance oa thie dcmanslon is 1/8INCH. .
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';vii"r. OTHER FIELD RANGES
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vii. KEVADA TEST SITE RANGE

' The Drawing lébeled'"calibraftibn Flatform and Shielding Wall"
ghows the calibration re.nge'at the Nevada Test Si‘be. The ranges is
. located ine small velley with access limi\.ed to the road leading
straight back from the wall (sway from the source) Control trailer -_ "
vas loceted against-the shi elding wall. H‘arning lignts were located on

top of the wall ancI at valley entrance.

At the Pecific Proving Grounds, La.kehm st Feval Alr Stetion, end _

: "crt Huachuca. the SC-200 is used with a collinating shield {zea source .

o , containers) Acceas t.o ‘the bnam end of the callinater is controlléd and :

- 11mited to ereas below 2 mr/hr intens;l.tys Fences are used for the

_aidas of the bea.mgnd bexrms or ppen_ sea for ,ﬂ;e- end of the beam.
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 Dotum ling

CALIBRATION PLATFORM 8 SHIELDING WALL.. =

' .y NOTES i 3 | . | v S
¥ - A Workmq poini, this DATUM PDINT s locmd on tha top. lwfacc ond ot !hl T Ny
r center of the concrate footing: ducnbcd in nclo B U

Romforcnd concrela footing copob!o of wpporhno 0. lond of 2ron nu ‘
surface shoud bs smooth and laval, ‘minimum’ of 3 foei sGuars zurfaca areg.

L e Platforin aurfoco o? 3/4 N plywood ‘Ponals S&T not' to Ba- parmonanﬂy :
~ ‘attached. :

npe Shislding wall, connfrucud of concran or cindar. block Hu npucc inclosed
‘o to ba fllled with soll avoltable in the dreg, tie- reds o required

. E- Footing oa uqul.ed for :upport o! the wall. : - _.
S, T . F< Fromawork. and brgcing neor only ba ‘sufficeat io ollc.w parsonnal to work
IR on- ths platform and to keep ths. surface leva:

G The Yop surfoce of the platferm should be lavat-ond 2 I/2 ’ui anvc
: lho dotum pomt ‘Tolsrance on this dumonslon is 1/8 INCH.

R e ]




IX. SOURCE 'corzTAIm:Rs, '

A ve.riety of small lead source conte.iners axre available for atoring o
and moving small sources. _ .
In addition, the.following large epec‘i'al containers sre used:
1. The Re.oiao Ce'._libra.tor Set AN/UDM-J. 21 is designed for = .
e 7 curies cof0. 1t 1s mannellyoPerated a.nd 15 collinated when in use. -i.}'
. Tt vas designed for the Depertment of the Nevy, Bureau of Ships, end
:'f.:'i:‘calibre.ted‘ by NBS, March 16, '1953.' Operating procedure lis (_ieacribed

- in the NBS manual that comes vith 11-..

2.' The Redisc. Calibrator Set m/um—u #120 1is designed. for

120 curies cs137T. It 1s also manua.lly opere.ted a.nd is collinated.' _
It vas designed for the Navy ead wes. calibrated by NES on Feb, 26, 1959. o -

o The Technical Manual that describea the system and. gives the operating

| procedure 18 Na.vships 9320k. | |
v 3. The USAELRDL Source Container SC-200 was designed for 200 curies o
:" vCo6°..- It is shown in inclosed drawings that include ‘che description .
. o of its operation. 'I'his container was designed- for h'ﬂ‘ operation, however
 With e lesd collinater showa in Drewing Col-200 1t con be used es & _
‘."collineted source. - ‘I‘he basic lead container is a.. square lead fig with
& 3" afenster x 12" dedp well which cin be easily deconbamizated without
‘A : loss of_the entire container. | v"I'he well p'lugv%.rhich houses the source is v.:
| rade of monel end can be discerned and 'replaced .if necessary. Thev use of
."monel proved eatisfactory even under. the corrosive conditions found at the
Pecific Proving Grounds. The drawings also show the seconda:y capsule of monel.
- The primary enca.pu.la.tion was done &t Chalk River, AECL Drewing CP-60. o
The drawing of the Head Ass.mbly showa the hea.d including the mioro euritch

_' used o close the wa.rning lights rela.y When source 1s ‘being ehinped the




RN . B T et

- ~ "rise tube" is replaced with e 'shipping plug end & cover bolted and locked -

" .in place. The: Source Container cen austain a fall of 3rt. in eny.

direction vi1.hout denger of losing or exposing tha capsule. Compressed

- - eir is used to "raise" the source. and to "lower" :Lt. A copy of the operating' :

- w"“'proce‘dura“is incloseds When the SC-200 18 used with the 3.5 kilo curie -

- ‘som ca it will not 'be removed mm the U’nderground Radiological Vau.lt. The |

stora. g plug bhad to be lead filled and the outer Capsule 18 also different

. for the 3.5 I:ilocurie 0060 source. Detalls are included. in applicaticn for
License # 29- 1002-7. - o oy o
. ke The Sourcu Container sc-3 was d@signed for a 3 curie €00

" source. Drawing sc-3 (a) shows the container in operating conditions

o (b) showa it rea.dy for shipping. The operation i similar +o the SC-200. .

The c¢apsule used is uhe onae reporbed :Ln Nucleonics May 1951+ a dra.ving is _

Anclosed. - Also included is & copy of »he operating procedure.

b it ke w iie
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'onRATma PROCEDURE FOR CUR co5O SOURCE IN CONTAINER sc-aoo
» * WITHOUT COLLINATER Cmvemsy

- ) . :‘ 'J.‘hia source ghall not be operated without COIlina.tOr COL-200 :
SR -‘oxce'pt et KT3 and in the Undersmund Radiologic&l V&ult at USAELRDL
2. Two c;gerators must be present durins Operation of this source- _.
T 3. 'Each t‘:perator mst: e e . L
: wea.r a fﬂm b&dge .

b. WQs.r 2 quartz fiber dosimeters (0-200 r end 0-5 r) and.

check the reading after each: entry 1n’co the high ra.diat:lon aresd. ‘
Eave in operation and keep in sight e surrey meter (Ra.diae
Set AH/PDR-39 or equa.l) d.uring the entire period when tha sourca ia

% being used, _

4. NEVER enter the high radiation arca without & surv'ey meter '

: to chacas the radiation mtensity es he gces. '

h. The rollowing sarety precautions ‘are required for the operation

| o;. thia eource: " | - | |
| _ Radia.tion Warning sigm mst be displ..yad at, and access o
prevented into, erea above 2 mr/hr. (Either fence or _natural ba_.rriers - : |

| my 'be ussd)

b The ws.rning signa wi:l.l show vhom to eontagt in EMERGENCY -
o and where he may be reached,

A blinking red wa.ming lig.ht nmst be "OK" during 1rra.d1&.tion

B

"'_period. o

d . When not in use, oontrola of source. will be loc.ked. Poseession o

' _f_'_'of the kay oz' com‘oination will 'be lmited to the authorized oPera.tom. o .v SA




S5 Sétt‘ingj_'up' _('aﬁi ‘NTS or Uridergrbund Radiolqgical Vault)
B 8. Two operétoré with ddsimetéré, survey meters end wrist
b&dges are required. .
' ‘b. Shipping cover is removed from SC-2OO a.nd. shipping plug -
.r,ex'no*&ed.v .
~ WARNIN
Keep ‘c’lear of source well. .
‘ Intensity at the mouth of well is 3000 r/h.r.
¢ Serew in 4 size rise tubi, head and connect air linas.
| e Check Werning light 5ys.,em. . . |
e. ' Inspect high int ens:.ty radiation e.rea. | “Make sure no one
wi].'l. be in ‘this area while source is up. | R )
f.’i - Check aixr supply and pressuraeﬂ'-
g+ Ralse source'(a.boutbeo psi on "'U1‘=". ..hoae).
- ﬁ. Drop source (a‘bciut‘S‘psi_ ozi "DOWN" hose).
1, Varning U
i T‘ne sca tered ra.diation is considerable Ve.nd. operatois must

| not leave t‘le Ccn...rol point b.hind the barrier without the:.r survey meters o

at any-time.- c L " ', 

Je Wa.rning sign at roa.cl block forbids e.nurance beyoud that point. .

| "withou‘c survey meter.
6. 0perat_ion (at NTS)

a. 'Ehtrance 'Béyond road block must be entered only vith Burvey -
' in oPeration even. when waraing l* ghts- ere "OFF" v » '

b. Inspect high intensity area. to make sure no one will be in

© - this e.iea. 'Jhen source is "U?"’

TS




c."_ check Harning lig‘at syatem. o ;'vau“ ’.

"4 Check Alr supply end pressure. o
e, Check intensity et Control point of raisi.na e24 Jovering sources

L L f Betup equ.ipmant %0 ba irmdiated. il
| WARNING ’ o

v

" Teke gurvey meter vith you end check it often to make BUTE

o ! 'I“*-xn«

~V_-.mmx*csaia"l’JOHIi”M' - '_'» St T

g Oma operator should ata;f at the controla othenrise thay mmt

l

| be locked ﬁu'ins ﬂﬁtﬂns up of equipmént for irrazlia.ticny .' . S

- Be I.ock up contmlu when operators leave.




OPERATING PROCETURE ron% cunm%o@ SOURCE IN commm sc200 .
COL-200 | T

A i

| | This sﬁurca sha.ll not bs opemﬁedeithout Collinator COL-200

ezcapt et R‘I'S a.nd in ths Under@-ound Radiologicel Vault at USAELRIL. o

2, Two oPIerators must be preaent durizg oPeration of this aourca.':, R

'3. Each operator must: “
Wear a film badge _

" D ' Vear 2 quﬂrtz £1ver dosimeters (0-200 nr and 0-5 r) end

o ‘check ths reading after each entry 1nto the high rediation area. B

" Ce Ea.va in opera’cion and keep. in sight & survey meter (Radiac_'f".f

e Bet AN/PD’%-39 ot equ.al) during the’ entire period vhen the source is ) _ ..'

be..ng useds, .

. @. NEVER enter the high ra.diation erea without & eu.rvey ‘meter
- to sheck the rediation mtensity 88 ba goes.

ke The rollowing safety precautions a.rei required ‘or the operation

of this sourcea . |
_ ) Ra.dia.tion Wa:ming signs must be displayed at, and access BT S
. Prevented 1ntO.o area abova 2 m‘/ hr. (Either rence or natura.‘l. hmiers e

._maybausad)

be 'I‘he veming 51@9 wi].l shmr vhom to contact ia E}ERGEHGY
I ma. wvhera he may 'be reached.,

2. A Blaxing Ted waming 11zht pust ba "OR" during -1rradiation.

”'period. o e R -
et - - &, . When not 4n- use, controls of source vill be lOCked.o Posseé'sioﬁ* FERER g

: of ths, key or com‘ni.n.a’cion vi.u. be linited. the authorizad operaters.

.xg;85858fﬁ




Rl . - Do s B IR )

" 5. Setting Up (with collinator COL-200_ |
| 8. Two operators vith dosimeters, survey metere end vrist
badgeq_m required. | |
b 'i'he shipping cover is reonved.'rrom'the top of thé container
80-200 end Sollinator- coz.-eoo put in place on top of the container,
- Ce The plug should then be removed fmm tha to;p of the mninator
~ end the shipping plug removed from the BC-200, " R '
. Keep clear ar the eource welle \ | |

Intensity at the mouth of the well 1a 3000 r/hr

d. Screw in collinator-size, rise %tuba, bhead, end comnect air AR
lines at source (Hoses enter from tha front, 2ot the top % source) ana_._f S
- _control point. B

6+ Replecs collinator plug

. Check ¥erning Light Systen. o . - A
g 'Inspect high intensity rediation erca. ~ Make certain no L

S 'j‘ one will be in this ares while source 1s ups.

' f -Re Check air auppdg end pressure.

1. vaa.ise source (about 20 psi on "UP"hose)

3+ Drop source (e.'bout 5 pei on "nmm" hosa) | _

| '_",ko; Raise gource and. dstermine the location of the 2 m‘/ln .»_ _:.  - e

}: ”isodoae une. I ' ' o

' wARmc

' i " The scatterad radiation is conaiderable ﬁ-om th.is source.

) I.:Lna of sight 1s not necessary to reach hish mtmity. | R

groi R
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. -6, Operation (vith Collinator COL-QOO) _ _
‘Inspect bigh intensity srea (vivata fence) o zoke sure o

el ” no one 1s ﬁthin fence. S ;;'f{ IR f'

R Check wa.rning light pystem. | -

N Check air supply a.nd pressurea

= d. Check operatioa of survey meter e.nd. intensity a.‘& oparatins .
o point Yy mising gourcea then lmxering q,uick.w ’

. @ Sat up equipmfmt. to be 1rradiated. L
‘ N oL
wAmrIm :

 Teke survey meter with you end check it often to make
me scmrca is dovm, R R

f. One’ operator ahould nt.ay a.t the eontrola oth:ar vise th.y

. m:.st ha hcked whna netting up equiment for irmdia.tlon.

. g». Loe.k up controls whan opamtera 1e,a.ve. M
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 OPERATING PROCEDURE FOR 3 CURIE (0% EOURCE IN CONDAINER 8C-3 = < =

. 1. Operatoi‘ of ﬁhi_é equipment rust
e, Hezir 2 film badge.

b Vea.r & quertz fiber dosimeter in the 0-200 mr ranga (}L.diac

" meter DDA or eq_ual) end chack 1t at least every bour.

c. Ca.rry & vorking survsy meter (Ba.dia.c Set AN/PDR-39 or equ:a.l)

. whenever entering possibla high intensity erea and have- 1t "OE“ end vitbin | |

‘flimited 1nto, area abova 2 mr/hr (fence or natural barrier).

s bg "OH" during oPemtion of the source.

'_or ccmbination vill be limited to euthorized op@mtcr. )

-_' \riew for the entire period of o;:eraticn of the source. 5
e, s source shall not be ‘operated unless the following safety
"” ,»reca.utionﬂ ere teken: o ' L

"lﬁ.. Ra.die.tion Harning signs must 'be displayed. at, a.nd access.

be Ha..ming signs shall sbov whmntoca]linmmﬁ and.HEERE ‘
e A ‘blinkmg red warning 1ight visible fren a.ll directions rzmst

‘ d. Hhen not 1n use, source will be loc.kea.; possession of key rh

r 3_. Setting wp of Ca.libre.tion ranges’ f REREE

e Operator must comply ¥ith 1. .
be I.oca.te 50-3 1n t.b.e center of a 300 ﬁ'.. diameter royed off e.rea.

~ ¢s Install wa.ming 1ights an.d. aigzs. . o o
’ ,d.v"- .I.oeate control point 150 f'~om the 80-3 een’cainar i.e. (compresaed‘ -

,‘\-

ur supply end valva aystem)
e Checkvminglight syatem. 0
. Replacs ahipping plug vith "rise tu'be"

iz i e
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e

'WARNING

Foriio L L4 R S : o : oy s T

Keep clear of the hole containing capsule,

g Attach 2 - 150 ft. air hoses vith clemps et the container |

end end at the control points.

Ba.isa source with about 3 psi of eir on the "UP" hose. o
Intensity at Contq:o.l FPoint should_ be less than 2 mr/hr.
If barrier is used between 50-3 end Control Point (CP), walk

'in from CP location to barrier end sscertain radistion below 2 mr/hr slong -

) “v_.the va,y

ke
1

o in&ice.te source hss dropped into SC-3 conta.iner.

o located &t the 2 mr/hr line.

\

Mark off 2 mr/hr 1sodose 1ine. o

Apply 3 psi to the "DOWK" air hose. Survey meter should v"'I: |

TR,

CP ma.y now. ba mo*e'ed. closer to sc-3 oonta.iner e.na. fence o

' "'.&f’-;'b‘k‘éﬁ'-k s

: *k O;pe*ationz

- 8o
b.
:""'_e.r

' Proce‘eii with im&iation.v.'

Inspect fenced in ares to maka sare no one 15 vitnin the fénoe. '

Turn on varning ligh’cs.

Raise source with 3 psi on "UP" home. -

Survey méter should show when sourcf—’ is "UP" '

":'Drop eource  with 3 psi ont "DOWN" bose. Survoy meter should go

,  Locate instruments to be 1rradiaied at the proper distence. - :v.

: 'J.‘ake survey meter with y'ou. Check ‘oft-en-:--'to' moke sUrs source: o

A
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L. 5. If container cen not be locked up when not in operation the -"Rise '

- Tube"” must be rezoved after each cpemﬁon, shipping plug':eplmced .anﬂ.

' BC-3 Container locked s for ehipments -~ = - i .o
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© 1. LEAD CONTAINWR . % 9. RISE TUBE LOSKNUT - = . : -

. 2, MeNEL PLUG. w"LL‘-gff 8. PLUG HOLD DON PLATE =~ ~

7. MONEL 2105 9. BUNPER SPRING R

‘ﬂ?ﬂlu; "UP" HOSE conLF01oaf | V"q.-rﬁpetb» “qaa ELEY 71“‘ |
:ifi 5. "UP" AIR pxa; _Tj_ | ”"'"j;]jxx. 100 CURTE CORALT éo CYLINDER
:F_E 6 RISE TUSE, vjiiff 7€“;””" . ‘ S

e e T




- atopns erepenna’

Qo

_CROSS SECTION OF HEAD ASSEMBLEY . =

R T

| STATNLESS STEEL HEAD
| SPRING (3 EACH) -

. EXTENSION PIN = .

“ 4, "DOWN® ATR INLET

"5, MICRO SWITCH

" 6. ELECTRIC PLUG =

. RISE TUBE

'WIRE TO RED WARNING LIGHTS WHEN CAPSULE IS “UP"
. PIN (2 EACH)




11229122 v

- 2, SHIPPING.ROD.LCCKNUT. -

'3. CAPNUT FOR “UP* AIR PIFE..

. AISI 4" TUPE 316 STAINLESS 5T
. 5. PADLOCES " -
64 MONEL PLUG °

S




e OPERATION

%j 1, REGULATED AIR PRESSURE IS FORCRD INTO "UP® HOSE CONN‘CLOR(F;GUREb SHELT# 2)
Y2, AIR GOES THRU AIR PIPE (FIGURE 5 SHEET § 2) AND THRU MONEL ELBow AND BOTTGHM PLUG.

- 3, THIS FORCES STAINLESS STEEL CAPSULE (FIGURE 10 SHEET # 2) UP THE RISE TUBE Af~"
" . (FIGURE 6 SHEET ¢ 2). ‘

51u; CAPSULE IS SEATED IN THE HEAD ( SHEET # 3 )

5. 3 SPRING LOADED PINS (FIGURES 3 AND § SHEET§ 3) RETAIN THE CAPSULE IN TEE o
-~ HEAD (SHEET #3) VHEN THE AIR PAESSURE IS SHUT OFF.

- 6. EXTENSION PIN (FIGURE 3 SHEET 3) ACTIVATLS A HIuRO—SWITCH WHICH CONTROLS RED - ~ ¢~
2 WARNING.LIGHTS. : o RN
WHEN THE CAPSULE IS TO BE RETURNED TO THE LEAD CONTAINER (SHEET# 1) REGULATLD Lo
. _AIR IS FORCED INTO THE "DOWN"™ AIR INLET (FIGURE 4 SHEET #3), THIS OVERCOMES Tﬂ;[dg.f
. THE TENSION OF THE SPRING LOADED PINS (FIGURES 3 AND 9 SHEET #3) 'AND FALLS =
' DOWN THE RISE. TUBE (FIGURE 7 “HEET# 3).

«. TO" PREVENT THE CAPSULE FRCM EXPESSIVE POUNDING AT THE BOTTOM OF THE RISE: TUBE .
(FIGURE 6 SHEET #20, THE. MICPO~SWITCH THAT: CONTROLS THE WARNING LIGHTS ALSO .
.~ SHUTS OFF THE""DOWN™ AIR AND CLOSES ‘ALL SOLENOIDS.. THE AIR.IN THE RISE TURE
. BENEATH THE CAPSULE IS COMPRESSED BY THE FALL OF THE CAPSULE AND ACTS AS AN
. AIR CUSHION.  THE CAPSULE FINALLY COMES TO REST ON A SPRING AT THE BCTTOM UF
:~1‘THE RISE TUBE (FIGURE 6 SHEET 52) '

' THE LEAD CONTAINER (SHEET. #1 ) Is ALSO USED FOR- TRANSPORTING THE SOURCE " (SHEET L
=+ §# 4) BY REPLACING THE RISE TURE (FIGURE 6 SHEET # 2) WITH A' SOLID PLUG (FIGURE 1 -

.. SHEET #4) AMD ADDING A COVER PLATE (FIGURE b SHEET #49 T0 THE LEAD CONTAINER

AND PADLOCKING IT.(FIOURE 5 SHEET #4) . -

.........
~~~~~~~~
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' ISOLITE STANDARD LIGHT SOURCE CONTAINER

- This is a drawing of the source container of the U. 3. Radium Isolite
" . Standard Light Source. (Drawing # LAB 706
This source container: and source was manufactured by the U. S. Radium

'""Corp. under AEC license # 37-30-2.
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ECOM NEUTRON'FACILITY AT FORT HANCOCK

. Fort Hancocx is located at the end of Sandy Hook approximately 15 miles

from Fort Mbnmouth. Drawing labeled "Fort Hancock Neutron Shield" (Figure I)

.- shows the area surroundlnﬂ Bldg. 539 which houses the Kaman Nuclear Corp.

Neutron GeneratoJ Moael A- lOOl.

|

Figure II-shéws the lay-out of the shielding that was added and the ventiiating

' system. Four more inches of block (than shown in Figure I1) were added between

control room and:generator room making a total<ef 64 inches of concrete'block and
poured concrete..
Flgure v shows the overhead shleldlng and the ventllatlng duct elevation.

'_The following measurements were made on the venullatlng system;-

Outlet duct velocity ‘ : 1950 ft/min’
‘Qutlet duct air movement . 950 CFM
Inlet duct velocity - 140 f£t/min
Inlet duct air movement - 576 C™M

The above measurements show that the air in the neutron generator room is

changed every 2,minutes. The direction of eir flow in the control room is towa.rd

the maze'end génerator room (374 CFM).

An Atomic Acceseories Tritium Monitor_and‘Alarm Model TSM-51 1s used to

‘determine if.the tritium level is above.5 xle'6-microcﬁries per milliliter in

- the generator room. .

. A remote wind velocity‘end directioﬁ indicator is located in the control

- room and target replenishing, target change or total system pump down in not -

performed unless the wind velocity is over 5 miles per hour and the direction

- from which it is blowing is 180° to 225° (out to sea).

- There is a 6 foot fence around the entire building with eigns on each side

‘with the standard radioactive symbols and colors and the-words‘"Caution Radiation Area.”




Figure III shows the electrical c1rcu1ts for heat, lights and safety ’
fvrinterlocks and warning lights. The gate to the maze is 1nterlockea so that
sm-generator is shut off if gate-ls opene&. Whenever generator is "ON" red warhing
f;'liéhts are turned on in the locations indicated on the drawing.- When the
:tegenerasor is first'tqrned "ON" e warning bell rings for lOssecondS'before*the'

' na-scéeleratihg volﬁage_can~be'run upe

i The vacﬁum system is also interlocked and the ion pump.is shut‘eff 5efore

;‘there is any possibllity of trltlum being released to the atmosphere.

The 1L Mev neutron lnten51ty in the control room was computed as follows

A

$ﬂ”'-__-'-_1+7')'rd - exp(-/mc)
. 9€v = L 7T output of source = 2.x lOli n/see'v
r '=A minimuh distance from source to operator = U427 cm
_/u..= absorptioﬁ.coefficient for eqnerete block = .153’inches'l (AERE-R-3920)
X = tﬁickeess of shield >= "63 inches | o | '
o 2x101t exp (153 x 64) N
_y;7 = bW (t27)2 . , -+ = k.37 n/en?/sec

‘Siﬁee'lO ﬁ/cmz/sec of 14 Mev neutrons is-qual‘to.looimillirem for a Lo hour
wezk, the rate in the eontrol room is Eelow tolerance.

The computatlon of the dllutlon of tritium as a. result of turbulent dlffus1on
is based on the work by 0. G. Sutton in Mlcrometeorology, publlshed by Mc- Graw-Hlll.

‘The dlstances, from the foot of the stack, of the point of maximum

concentratlon at ground level is glven‘as:

[ v2 1 ‘
X = Czav 2-m
and the maximum concentration is given as:.
29" c,




Q= soufée sﬁfengtﬁ réléased-at ﬁhé.stack moutﬁ =>i cﬁrié/séé
'vﬁ - wing velocity = 224 ém/sec (5mph)
. b - ‘stack height = 975 am (32 ft)
A x = horizontal distance from stack in cm
X = concentration in curieé/cm3

.‘cy = diffusion coefficient based on wind profile and height of stack =

326 cm/8 |
Cc, = d&iffusion coefficient = 126 cml/8 . _ -
n = constant = 1/k |
. x = T%%%;»i' i - 2.7x10%em - 887 £t

It should be noted that the distanée ffoé'thé stack, of -the maximuﬁ'_
cqncentration at ground ievel, is independent_df thé'magnitude of.the wind Veldcity.
Oniy_its direction:iS'iﬁportanﬁ.' From Figure I, we see tﬁaﬁ the chan'is.350 feet
f?ém the.stack‘due North and 550 feet in the Northeast direction. Therefore,_ H

. the maximum ConcentratioﬁAof'the stack effluents will be located over the ocean.
. When the wind is 5 milés per hour and 1 éurie/sec'is released at thé‘stack |

" mouth, the concentration at 887 feet is:

, 2 126
X =2.72 x 3.1 x 22k x (975)° | -326

. 4,26 x 10-% }ué/ml

The.doncentration'is directly proportional'fo the curies/sec'feleased
_at_the.stack mouth and iﬁversgly proportional to the wind. These are tﬁe only
paremeters that can be varied in our fixed installation. | '

N "__ Tﬁé following total quantitieé‘of tritium are released under the circﬁmétanées-
. fndicated. - | | |

a. Target change (with isolation valve closed) = 1.8 x 10‘6 curies.




b._ Replenishlng cartrldge change (w1th isolation valve closed)

1.8 x 1076 curies.
Ce Evacuatlon of entire accelera;cor (ion pump off) 3.5 x 1072 cﬁries.
d. 'Breekage during replenishlng = 2,07 x lth curies,

€a Bregkege»atfother time -« no tritium released.

f. Evacuation of entire accelere.tdr (ion pump on using Kaman Sorptioﬁ

|

pump) = no tritium released.
l

Under condltlons a, b, and c above, the trltlum would be released over
approx1matelj 5 minutes (whlle the cold trap warms up).
The maximum activity released during the shortest.time would be d, or

L

" 2,07 x.107 curies would be released in about 1 sec.
Since the concentration at 887 feet is proportional to rate of releasa of-

tritivm in euries/sec,'the,ectual concentration would be

-
1

4.26 x 107 x 2.07 x 10-% je/ml

- 8.81 x 10°® juc/ml

The.abdve amount ie below the 2 xle'YJue/ml permiesablevin unreetricted
areas-(CfR'lO-2b).- | |
The e$timete of'the maximum edncentratiohbiefconéerﬁative since:
.'*’a. " The stack-mouth is,really higher than 32 feet abo#e maximum high
tide. - R " N
| b. Addltlonal heﬂght should be added since effluentb are emltted
: pward at a velocity of 1950 ft/min. . - »
d _ ' ¢c. Wind velocity w1ll usually be greater than 5 mllea per hour whlch
is the mlnimum allowable.i
- The concentratlon on the land between the w&te“'s-edge and the stack will be
less t nan the above since 1tlls at least 337 feeu closer to yhe SUac< than tne

1ocat10n_of the maximum concentratlon.




R
3

e. ééigtillaticn detectof éystems using plastig‘scintillating materis
f. ' An Ortecs Model 505 Neﬁtron Spectrqmefer, using 2 model NSB 1hA
| 'fuht neutron sandwich spectromeﬁers,‘combined Qith & RIDL 400 cﬁanneivanalyser;
This éystem can be used with other surface barfier soiid state detéctors to -
| ( detect neutrens or aaéociated charged particles. ,
~ Targets and spere repleﬁishing cartridges will be stored in the Isctope.
Storage vault, n:_uig. T-383 in the Evans Area. They will be stored in the raz‘-c' )
Hancock Fa.;:ility only for short pe_rioé.s during te_u‘gét 'o_r replaaisher cartrﬁge ,
cﬁangg;. ~While they are stored at the Fort'ﬁanccck Fﬁéility; tﬁey ﬁii;'be keg¢;
in the _geﬂera,tor room on e shelf neer the ventilating duct. The ventihting |
| blower will run continuously (2k bours & day) while they are there. The o
g@nerator room is evacuated once every 2 minutgs by the 'ventil].a.ting Bystéa, u.é
‘previously mentioned. The estimated storage time at the. Fort mneock Facility |
should not exceed 2 or 3 days. | _ o
The 'Iaoﬁope Storage Vauit, Bldg. T-383, the permanent stofé.ge; locati@nﬂ,' ie

described in Inclosure 8, part II. The blover shown in drewing ESD-90768 of the

above reference is turned "ON" when the door is opened and evacuates the vault
approximately 2 1/2 times a minute. .

The Target Replenishing Cartridge or Tritium Reservoir Assembly it_a’ showvn
in the Kaman Nuclear drawing 101262 inclosed. It will be stored in its shippi;x.gA_.
container shovn in the Kamen Nuclear drawing 101305 except _fdr diﬁeneions"ér in
air t_igh{; glass jars pro‘perlf labeléd. |

 Coples of the folloving instructionf—a' are inclosed a£ the end of this
description. . | -
e Monitoring and Survey Instructions.
fﬁ% | R b. Operating Procedures for 'riamh._}_leutron Generetor.

v - .¢. Procedure for Réplaceinent of Target.




During such operations or repairs,




d. Procedure for Replacement of Target Repleniéher Cartridge.

e. Procedure for Evacusting the Entire Accelerator Assembly (Inc]

Ion Pump).
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" MONITORING AND SURVEY INSTRUCTIONS

"“A. Prooedure Before Each Operatlon of the Generator

l; The blower should be turned "oN" immedlately after entering the facility.

“The Atomlc Accessorles Tritium Monitor (TSM-91) should then be turned "ON" (in the

" -Control Room) and tne level checked.

|
|

( . ~ CAUTION

If the level is greater than 5 x 10° -6 uc/ml leave uhe area immediately

(to a place where the level ;s below 5 x 10~ -6 uc/ml) and 1nvest1gate the cause of

" the high tritium level.

”m“27“'The Atomlc ‘Accessories Trlt-um Monitor should ther be taken imto the =~

' generator room and a survey made of the joints on the accelerator.

CAUTION.
-6

If the level is greater than 5 x 10 ,uc/ml, leave the area immediately

(to a place where the level is below 5 x 10'6/uc/ml) and investigate the cause of

‘the high tritium level.

3 -If the level in the generator room is below the maximum permissible
concentration (MPC) in a restricted area (5 x lO‘s,uc/ml) move the tritium monitor
back to the Control Room and leave it in the "ON" position during the operation of

the generator.

h, The Nuclear;chicago Neutron SurVéy_Mgter Model 267 should then be turned

"oN" and left "ON" during the'operafion of the generator.

CAUTION -

-The neutron level in the Control Room should not be alloved to exceed

10 neutrons/cm?/sec. v




"5.' Before sta“tlng the generator, the ‘ion pump current should be checked as
‘:jin "Operatlng Proceeure . If the current is above 100 microamperes, a leak is

* indicated.

CAUTION .
: If the ion pump current indicates a»leak the machine should be taken out
'i'of operatwon and arrangements made to have it repalred. The person in charge of the

> faclllty and the Radlologlcal Protection Offlcer should be notified.

' 'B. Procedure After Any of the Following.Opefations or E&ents:
. as Target ehahge;
be Replenlshlng cartr 1dce change.#mm__
Ce Breakage ‘at any time.

d. .Evaeuation_ggmgge”entire:system.

€ Ieakage of the'vacuumrsystem at any time.

*_l, During any of the above operetions or during repairs, the Nuclear-Chicago
Model 2612 thin window GM counter will be used to check surfaces to detect and

~ prevent any tritium contamination.

2. At the ceméletion of any of the above operations efrrepeirs resﬁlﬁing,frem_
leakage,ebreakage} or malfunction, a Wipe Test willube made of all‘the expoeeﬁ or
~ accessible areas on and around the neutren generator. ‘The results of the Wipe_Tests
‘will.be'recorde&vin the'WipeATesteand Assay Log Beok in microcuries of tritium.
. cAuTION |
I thefe ie any'wipeble eontamination on'enj expoeed-or eecessiﬁle
surfaces in the neutron. fac1llty3 it must be decontamlnated until subnequent Wlpe
‘ Tests indlcate no Wlp&ble contamlnatlon.

"ﬂ, The generator will not be used until it is decontaminated.




3. On the day following the completion of the abova operations or repairs,
‘?Prodedure A. ﬁjll be followed before the Qentilatinﬂ blower in turned "ON". The
* hose of the tritium monitor (TSM—91) Wlll be placpd as close to the ceiling as

N p0551ole, where maximum accumulatlon is likely to occur.

CAUTION -
If the level is greater than 5 x 10'6/uc/ml leave the area immediately
- (to a place where the level is below 5 x 10'6/uc/ml and 1nveSu1gat= the cause of |

. the higher tritium level..
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OPERATING -PROCEDURES FOR KAMAN NEUTRON GENERATOR

- A.,tPreoperational Checkout

Before energizing the equipment it is essential.to ascertain that all conditicns
'”i_'cre.pfoper.fbr operation. The fcllowing checks should be made each time the neutron
i génerator is started up from a shutdown‘ccnaitioc:
o 1. Check that ion pump current reading is less than 100 us. |
.. a. Place "Pump Range" switch in "KV" pcsition.‘ Voltage reading should
'.ei ce between 5 and 6. . o
| ‘b._'Mbve "Pump Range" switch couﬁterclockwise thrbugh cufrent éositions
SN until an observable meter. resding is obteined. If accelerator has not been _ |
o operated for several hours reading should be less than lOO Fa. A higher readﬁng
- indlcates & leak in the system. - ‘
E 2. Check uhat deuterium leak pressure is between 25 and 30 p51.
3 Check that SF6 pressure in dome is between 3Q_and 33 psi.
k. Check that all personneliﬁho ﬁill be in the restricted areeuwear'gammahand
' neutron‘film badges; 0-200 mllllrem fast neutron and gamma quartz fiber d051neters .s
and an Atomlc Accessorles "Chlrple" (Mcdel PRM-253)
- 5+ Check uhat.the llquld Freon tank is onefhall to t@oFshifds.full,_'

6. Mke certain that target valve'is full counterclockwise.

7. Insure that all radlatlon monltors are located and 0perat1ng properiy.
8. :Insure that barrlers are in pTace and that potentially hazardous areas -
:s_erevcleared of personnel. o
>:f, 9. Be sure that the.target-flap is Quiaof the beam pethol
{;t}v_e__. lse’ " I v.: _ ':;‘ _Y.,_ﬁ' CAUTION . i o
. o Do not enter the room hou51ng the neutron generato* when accelerauor

_ voltage 1s in excess of 90 KV, because of X-ray hazard.




'through ll) must be repeated.

-, .

“ B, Start Up

1. Turn "Main Power" key switch on.
2. Turn "Coollng on-Off™ swltch on.

3. Check that "Dome Pressure OK," and "Ion Pump Pressure K" llghts are on

 and steady.

L. Rotate "Source,""Accelerator’ and "Extractor Voltage Adjust" variacs -

- to zero.

5. Push "Start" button.
: 6. Turn "Leak Selector" switch to the "D2“ positicnf
T« . Place “Pump Range" selector switch at "2ma".
733M7Place."Leak>VErnier ‘switch 1n "Ralse p051tlon unpllw_, increase in |

1on pump current is observed. Place the "Pump Range switch to "EOme"

9.’ The leak responds slowly because of its thermal mass. - Increase "Leak

',VErnier settlng in steps of two minor div151ons,-wa1t1ng apprOxima tely 30 seconds

between steps, until: an ion pump current of apprOleatELV 5 ma is cbtained.

C . : OPEration.
| CAUTION

 Before initiating the generation of neutrons, be certain that all area

" warning lights are on, that neither "Neutrons" button is.lit, that monitors are

_'in'place.and_OPerable, and that no persoﬁnel,ere‘in reStrietedlafeas,

-

1. Place "Werning and Interlock” switch in positicn to apply power to

‘warning lights and interlocks. Light -should illuminate.

NOTE

It dome pressure, cooling, ion pump pressure or overvoltage lnterlocks;

:;“are 1nterrupted the' generator hlbh voltage w1_l be shut off. When int °rloc53j'”

'f are. egaln closed the voltege adjustments outllned in the follow1ng steps ( 2




If the'"Warnlng‘.and aoor interlock switches are open, no power Wlll be
availaole to the Neutron switches.. | |
2, Depress "Neutrons 'Manual,'f switch to "On" position.
3. Advande "Souree Voltage Adbust" variac to approxiﬁateiy L5,
L, Place "Beam and Target Current" selector switch in "Target 0-1.5 ma"
position. |
5. Turn "Extractor Voltage Adjust" variac £o 90.
6. Advence "Accelerato; VoltageVAdjust" to.appreximately Lo,
a. "Accelerator Voltage Meter" should read about 60 KV.
b. . ﬁExtractor-V’oltage Neter"'should'read about hS KV.
;__M;jgﬂi‘;fggzg Adgust "Source Voltage AdJust" varlac between 30 and_80 for max1mum o
i-terget current readlng, ”
8. Adjust ioﬁ-pump eurrent b& vafying leak vernier to obtain'makimuﬁ'
f target current. | | |
.9; Advance "Accelefator Vbltage Adwust" varlac to obtaln des redtaceeleretof_J
';#dltage; . | |
10. Rebptimize‘terget‘current by:adjusting "Source Vbltege Adjust" vefiacnandv |
“Leak'Vbitage" buttons. (The best target current obtalnable should be 0.9 to l 3 ma
“at a correspondlng accelerator voltage of approx1mately 180 XV. As accelerator-vi
’ voltage is reduced, the beam current will be reduced'correepondlngly.)_
11, Adjust "Extractor Voltage Adjust"'fbr maximum target.cﬁrrent. 'This _
d’ustment gives approxlmately the smallest beam diameter on the targ Ca Then'
rota "Extractor Voltage AdJust" sllghtly clockwise until a decrease of |
K approximately 5% in target current is observed. This. assures that the beam is-
_( /)i ;'-spread-over the target,. g1v1ng best target economy for a glven neutron yield., the '

" the "Extracuo* Voltage Adjust" setting for future start up.




NOTE

The optimum position of the "Source Vblfage Aajﬁst" may occur either in the
:ff region of 40 to 50 or 65 to 75, Bothvregions shoﬁld be checked to determine optimum,v
';_rtarget current. A few seconds walt after each adjustment will permit the leak to >
“We. respond to‘ehanges in the leak current. The ion pump pressure and the optimlzetlon
of the "Source Voltage Adjust” interact. After reoptimizing puﬁp pressure; the
*""SOurce Voltage Adjust" should be rechecked for maximum beam current.
12.1 On unit; equipped with the:optional'target flap, this fiap @ustvbe:moved
leemanually'te thegopen (raised) position before ipitiatiﬁg the production‘of neutrons.
| - | | CAUTION | |
(1) Do not enter the room bousing the 9%1%3{02 generstor vhen accelerstor
voltage is in-excess of 90 KV,- because of the x-ray hazard.
| (2) Deflect the ion beam before approachlng the aecelerator tovralse
the target flep. .
"';3,; Cenerate neutrons for the required priod of tlme by elther of the Follow1ng

B methods:

- as Manual Control
fTurn "Neuuron MEnual"sw1tch on and permlt beam to strike target for '

desifed period of time. To stop generation of neuurons, turn switch off. _nght'

- will extinguish. Decrease setting on "Acceleretoi'Vbltage-Adjust".

. be Automatic Control

Turn "Irradlatlon Time" timer to the desired setting and place "Neutron
viAuﬁoﬁatic" switch in "On" position. - When“tiie has‘elapsed, decrease setting on |
.}e.hAccelerator Vbltage Adjust™ to o.ﬂ | , |
{::)ff'  o lh The beam sorter, when switched to the "On" §051u10n while in the normal mode,
o :3 v111 deflect the ion beam from ‘the target, stopplng the production of neutrons.'

“_-,_The beam sorter'ls equipped W1th e Weln veloelty.fllter.-_Thls filter consists of




7 3

‘IreadingSP)

A 2 E )
T_Qf‘ .c;ossed eiect?ic and‘mégneéic fie;ds which can be adjusted to focus the etomice
.;f;f"if ion beemvoh the tafget. In this case, the switch 1s turned to the "on" pcsition
fiif :  to.etcp the productidﬁ'of neuﬁfons. A
. . shut Dowm
l."Turn;hAcceieraccr Vbltage'AdjuSt".to Q.'
2. Tufn'"" urce Vbltace AdJust " to 0.
- 3+« Turn Extractor Vbltage Adjust” to O.
by, Turn'"Warnlng and Interlock” switch cff. ‘ . -
: 5. Turﬁ_ccoling off. |
-_-6; Turn "Main Power"'sﬁitCh off. ‘
SR 7. Leave _"i,a;ifvfe}}uef" in It_s _1;;{SPEfégl}fg‘pégiifo}ff T LT
:.Dc not turn'ionbpump_dffgf
zE;. Operafion of Special Features
 '15f;" BeamvSOrter |
j::eo Energlzlng ._ . - h ':e ;;i? 1.L‘: {ff'f-: }ff
'1.‘ Energlze eccelerator.as for normai 0perat1cn;>; )
- When t&rget currenu ‘has reached o, place "Bcam Sorter On-Of""E

switch in "On" pos1t10n.

'3. Advance "Sorter Voltage Adjust" for maximum target current.‘ o

b, Readjust the "Ext*actor Voltage Adjust” as in No. 11. Record the

e sum of the "Beam Sorter Voltage", Plate A and B. (Add the Plate A and Plate B

'eé.. Advance the "So*ter Vbltage Adjust" SO - that the sum of the Pla A

’:ard the Plate B,:"Beam Sorter. Vbltage is equal to 1. h tlmes the prev1ously

recorded sum..' '




© w\?_ )
iﬁf; ; De-eﬂergizing -
ee‘ei 1. Place "Béam snd Target éurrentﬁ selector sﬁitch in "o;l.srma"
5 pnsten. | B
. ):: o 2. Reduce. "Sorter Vbleege Adjust" to O.e
3. Turn "Beam Sorter On-Off" switch off.
ﬁ. Aecelerator is now operating in fuli beam.
2. Target Replenishing
| NOTE .
A-target.replenishing cartridge is_availabie as;optional equipmenﬁ
::£f5on<theeMbdel_A-lool neutron generators The‘following»pfoéedureS‘apply.eniy.to.'
_;;__;fglgéizﬁ.§§Wegyippﬁégn__ R S TP A A
” ‘1. Tum "eain Power" key s#iteh on.
2. Turn "Coollng on- Off"'uw1tch on.,v
3. Check that "Dome Pressure oK" llaht is on.
,H'#cl Turn "Start" switch on. |
| Se JDecrease "Leak Vernler meter readlng to O.
'6.e_Tﬁrn "Leak ‘Selector” swwtch to "H3" 9051t10n;
‘7; Ralse-leak vernler meter reading tq 1nerease pfessure of tritiumMih,;
'_aceelerater. ﬁtb not ellow'"Leak Verhier" meter indicatioﬁ:to iﬁcreasebﬁore.ﬁheh g
evtwe di§isions.between each settiﬁg. Approximately 30 secohde is regquired between--':
) eettings‘tovpermit the leakAfemperatu:e-to stabilize. .
o o NOTE
Once aﬁ operating p01nt has been establ*shed the same settlng may be 'vﬁ
".used as a startlng p01nt whenever trltlum replenishlng is reauired. ; ;
K%:)ff'ef‘fiffif.B.e Turn-on “Warnlng,and Interlock" sw1tch;

- 9. Turn on the "Neutron Manuel":SWitch}

10. Adjust contrdls‘es_for neutroh.geheration.for a;total-acceleratingT""

voltage of 70 to 8O KV.




"?hdireetion o* 180° to 2250

" cartridge.

'lj 1l. Thlrty minutes of regeneretlon will usually bzlng a targct tnat is.

”:'50% depleted back to &0 to 85% o 1nitial activ1uy.

CAUTION

It bregﬁagc of the vacuum sysﬁém occurs during replenishing, gaseous"”

 tritium miy be releassed .to the atmosphere. Therefore: -

-'as A tritium monitor must be in operation with theuintake near the

|

'_ ifb} Ventilating sy;tem muot be on.

el Wind velocity must be greater than S miles per hour and from the
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~ PROCEDURE FOR REPLACEMENT OF TARGET

CAUTION :

. It is possible’ fbr gaseous tritium to be released to the atmosnheref

a'lj during;the process of changing targets. Prior to performing this operation,

N X

:replacement

 rsMegl-c.

- .assoclated personnel must be thoroughly familier wlth‘AEC-Regulation 10 CFR EO.‘_
‘ﬁl'Appendix B of the AEC regulation lists the allowable concentration limit of tritium
:.i.in air as of December 22, 1965, to be 2 x 1077 microcuries per milliliter for: fl'v

";if:unrestrlcted areas., - A tritium monltor_must be operated during any target.chang;né;
' 'ff:procedures or malntenance procedures on the neutron generator proper to 1nsure '
ff"__‘_that appropriate action willk be taken should the“trltla.m concentration exceed the ) "ﬁ

{'allowable limit..

loss of trltlum from the ion puno must be av01ded by ‘the correct

'_sequencing,of isolatlon‘valve closure and 1on,pump.operatlon (detallediln rough

t pumplng operatlon)

Target. replacement should be undertaken only vhen the wind is greater__m'“”u

::than 5 mlles per’ hour and blow1ng from th‘= sector l80° to 225°

A, Equlpment

The follow1ng equlnment should be avallable before proceedlng w1th target B ;_.

1. Disposable gloves (polyethylene or equivalent nonpenneable materlal)

2. A gaseous tritium monltor with suff1c1ent sensitivity to detect levels of

: uconcentratlon prescribed in AEC Regulatlon lO CFR 20. Atomlc.Accessorles-Mbdel‘j_

'"3ef Safety glasses;~

h, A cyllnder of dry gaseous nltrogen fitted. w1th a 0-30 psi regulator and :

--hose coupllng for attachment to accelerator roughlng valve. .




@
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5. A 3 inch square (or larger) polyethylene bag.

"6; A new 1. 500 1nch dlameter tritiated titanium target with a 0. OlO inch

;-;thick oxygen-free oopper backlng., The act1v1ty should be approx1mately 4 curies .

per square 1nch.

7. A clean 1.500 inch OD x 0.070 inch section diameter Viton "A" "O" ring

. (size # 2-28).

Lfi;;j;g,m“Liggidlnitrogenlfor,rQUghingaPumP>601dAiraP&;-—~

" to vacuum.

. 8. A covered container for radiocactive waste.
9. A screwdriver to fit standard ASME flathead 8-32 screws.
10, A mechanical roughiﬁg pump or sorption pump.

‘>ll."A'Nuclear Chicago-26l2, thin'window geiger counter.

;l_B; Procedure’

1. Turn off all power except that to the ion. pump. (Se> Shut Down Procedure)

’ .Opefation of the ion pump durlnv target replacenent av01ds the removal of outgassed

tritium from th° ion pump by the rouohlng operatlon when the- system is restorEdb.vw“‘

2. - Put on gloves and glasses..

3., Place trltlum monltor so its air 1nlet is near work area. Energize mOnitof

. and allow it to reech stable operatlng condltlons.

'_'h. Close target isolation valve.

3 Rotate knob on nitrogen reguletor completely‘couhterclockwise to reduce

output pressure to 0 (zero)

'6.. Gradually open main cyllnder valve on nltrogen tank. . (There should be no

- flow of gas at thls time 1f regulator is operatlng properly )

CTe Restrict output hose of nltrogen cyllnder with thumb or by klnklng hose,'

"and ulowly open:. regulatol knob to obtaln a readlnc of 1-2 p51.




B _ 8. Attach hose to aceelerator roughlng valve, purging air from hose and 1nlet
‘b"ll of roughlng valve.
“ 9. Open rouchlng valve and leave it open untll audlble flow of gas ceases,»v -
then close roucblng valve.
10. Detach nlérogen hose from rouchlng valve and close regulator valve.
11. Discomnnect the coolant outlet line from the target cap. - _Thls‘outlet line
is located at’ the upper end of the target coollng cap vwhen the aceelerator is.in.v
.'a~horizontal_position. | | . B
lZ._leld taréet coolipg cap In place; and remove'foar'flathead screwé..
| ;l holdlné cap in place. | |

“7?‘"“‘133“‘810le -remove- cap byepulllng 1% stra1ght~forward -avay- from—accelerator.AMAAAA‘

NOTE

Be ready to catch the used target should it beﬁone d*slodged from
. 'target cooling cap. The 2° p31 1n the_drlft tube should. dislodge target and cap.
. lh; 'Ifﬁt%rgeﬁ'doee.net-cqme free, gently remove target and "O" ring’intaéﬁ;f
g being careful not to separate "O" ring andptarget.'
_ CAUTION
Monitdf-tritiﬁm concentration carefully to assure adequate warning-

- of excessive gaseous tritium.

15-?vPlace used target and "O" ring in pclyethylene envelopeland dispose of
fppackage as quickly as pessible in and AEC approved container. (AEC‘Regulation 10.
© - CFR20). . - |
( . _

-\l)“'*'ﬁfIG.l Remove new target and "O" rlng from thelr protectlve envelopes.

17;, Inatall target 1n targeu coollng cap with tne 51lvered gide v1=1ble. :“




" " 18. Place "O" ring on top of target and position target cooling cap on end o

" of drift tube.

| Be careful to keep the target cap slightly tilted so that "O" ring
il‘and”terget do not beeome dislodged. When positioned, rotate the cap slightly to

. seat "O" ring.

19. Hold cap in place and insert two of the écrews, tightening tnem finger.
_ tight to hold cap.
20. Install the two remalnlng acrews and tlghten all four screws until cap .

is felt to seat 50 ‘that "O" ring is compressed agalnst 1ts mechanical stop.

o2l Reconnect coolant lines to target cap.,
22.- Rough pump target end of tube, connectlng pump to accelerator rougnlnc valve '

*. . and pump vent to ventllatlng‘manlfold.

NOTE

The pressure within-that portion of the generator'tube betveen the,p
:_.target;anu tne target isolation valve must beireduced to the'vacuum.reQuired.for .
p_:' normal operation.‘ The system is evacuated by a'mechanical pump Wnich should be.r
»‘attached at the accelerator roughinv valve;. The, mechanical pump.must be vented;l
to the exhaust manlfold and up the stack so that the llmits spec1f1ed in AEC-

Regulatlon 10. CFR 20 are not exceeded.

a. Slowly open accelerator roughing valve and leave it open at least

pleminutesf

Cm~ B )

j;rf.f : -L._ b. Close roughlng valve, then carefully open the tarvet 1=olatlon valve -

| whlle observing ion pump current on the "20 ma scale. The current should at no‘v

' tlme rise above 10 ma." (If current lS above 10 ma, ‘there is a leak. in the syatem,
probably at the target, or the pump is not operatlng pronerlygp If a leak is .

“»_suspected, proceed»as outlined in Step 23 below)-

.4



\ f}.ﬁThen:

c. Continne'opening target*isolation valve,'keeping the ion'pnnp current -

': telow 10 ma. When valve is completely retracted ion punp pressure should

Tdecreese. (1f it does not ‘a leak is indicated).

" d. When ion pump current iS'less than 1 ma, shut off and disconnect the

.ii::oughing pump .

23, 1If, at Step 22b, the ion pump current rise indicates & leak in the system, -

Y it is necessary to disassemble the target, again following Steps I through 1k above.

-

8. Inspect "0" ring and seet for "leanliness, and, if required, clean -

”&E'&;them thorouchly u51ng a. llnt free saturaued w1th clean methyl alcohol cloth._

pb. Reassemble the target coollng cap and target assemblj. A rellable L

c. After a seal is obtalned and the coolant line reconnected, gradually

'open target 1solatlon valve, notlng that ion pump curren+ w1ll rwse and then

P begin to fall egain. . Proceed from otep 22c above.

?;I*;ﬁindicetion above background, rescrub hands;until'indication drops to beckgronnd.levele3

'“ifor Bloassay.

Co2k, Carefully remove gloves by grasplng ‘the out51de of one glove w1th the s

t other gloved hand. -Then with bare hand reach 1ne;de second glove end remove it.

CAUTION .. -

Do not touch the outside of gloves with bare hands at'any time,

25. Thoroughly wash hands, being careful to clean under end‘afound'fingernails,'

-~ and in crevices, knuckles end wrists.

26.ffSurvey hands using a thin-window Geiger counter. If there is any

aTs- When target*replacement has been completed 'a'urinefsample should be

4

fobtalned from each person who took part in the- replacement and °ent?to'Tracerlab

':iseal ‘is ea51ly cobtained if the assembly is put together in a clean and careful mwnner.‘u
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PROCEDURE FOR REPLACEMENT OF TARGET REPLENISHING CARTRIDGE

CAUTION -

‘The same'potential hazards from gaseous tritium that exist with

. -target replacement'a;so‘apply to replacement of the target replenishing cartridge;”‘

ILoss of tritium from the ion pump must be avoided by the correct

5g¢; sequenclng of isolation valve closure and ion pump 0perat10n (d tailed in rough

N

 >¥[.iﬁ:

=2 A. Equlpment

'«pumplng operation). ' . = . ‘ ‘ -

Re@leniéhing Cartrida should be undertaken only when the w1nd is greater

' ;than 5 miles per hour and blowing from the sector 180° to 2259. .

The fbllow1ng equlpment shou¢d be available Dbef fore proceedlng with replacement

1.

" of the target replenishlng cartrldge

A gaseousutrltlum monltor w1th sufficient sensitivity to detect levels of

:f=COncentra ion prescrlbed in AEC Regulatlon 10 CFR 20, Atomic Accessorles

' 'Model 9l-c. .

2. Dlsposable‘gloves (polyethylene or equivalent nonepermeablefmaterial)Q |
3. . Safety glassesa
4, A cylinder of dry gaseous nltrogen fitted with O - 30 psi regulator and

hose coupllnv for attachment to, cartrldge manifold roughlng stem.

'““5.

6.

" 8.

?7-v

A covered container for radloactlve waste.
A target replenishlng cartridge.

A cartrldge copper seal washer (furnlshed with each cartrLdge)

- A roughlng pump capable of.attalnlng blank- off vacuum of lees than :

20 m1crons.=

..9.

A.Nucleer:Chicago 2612,_thin’ﬁindow eezver counter.

Liquid nitrogen.for cold trap’on'roughing pump. --.
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}.;' B. Procedure
:l} Put on gloves and safety glasses.:
‘é{_ﬂPlace tritium monitor 80 that its air inlet is_nesr Vork srea. Energice l
‘monitor and allow;itvto'reach stable operating conditions. I
3. To gain s%cess’to the cartridge manifold assembly, remove the pressure
dome in the following manner: o | | .
a. Vent! the dome pressure by ettsching a2 - 3 inch,length.ofl/h inch
.l-.polyethylene tublng to the pressure 1nlet flttlng.~. . 'fA .
| 1'b} After the audible flow of gas has ceased, TWO men, worklng together,
;should remove the outer pressure dome. One man should hold the dome to prevent
wfnejf{}-itp mov1n0 ‘while the- other loosens the - dome-retalnlng ring. —;4—1—‘7“*es~~“{4——4-
| ~c. Slige the dome off, moving 1t straight along the axis of the
Qeccelerator.:~3e very careful notdto allow the,dome,to fall, asxthis could‘hreak_
'rrthe glass in the accelerator; - | | | | .
d. Remove the Screvs holdlng.the 1nner corona dome in posltwon, then

;ca*efully slide off the dome.'

| h;--Close the cartrldgenlsolation7valve;.

'fﬂs.' Rotate knob on nitrogen regulator completely counterclockwise to reduce.

‘output pressure to zero.

6. Gradually open main cylinder valve on nitrogen'tank. (There should be no','j‘

‘f::fflow of ges ‘at this. time 1f regulator 1s operatlnv properly ) | ’°i, ' »
| 7. Restrict output hose of nltrogen cylinder with thumb or- by klnklnﬂ hose, _A
eand slowly open reculetor knob to obtain a reading of 1 - 2 ps1. |
-_:-8. Attach hose to cartrldge manlfold roughing stem, purglnc air from hose ‘

;\,)ﬂ;j~:and valve lnlet-

J9;, Open manlfold roughlng valve, and leave 1t open untll audlble flow of

. -gas ceases,_then close valve.




'“'i 10. Detach nltrogen hose from roughlng valve and close regulator valve.
13, Dlsconnect the electrlcal lead to the cartrwdce.

12. Remove depleted cartridge by unscrewing retaining nut on cartrldge

'( >5f;'manifold. Do not rotate cartridge. Handle cartridge only by its exposed barrel
“ belng very cereful not to touch any part of the cartridge exposed to vacuum
portlon of the system.
'13. Discard the depleted cartridge and the copper seal wesher in cover waste
;ii container..' | . |
‘ »lh.v Us1ng a nev copper wesher, install fresh cartrldge.
15. Reconnect the cartrldge lead. 7 |
.16, Rough pump cartridge sssenbly, a_tE_c_hmz the nechanical pup to e
. cartrldge assembly roughlna valve and the pump vent to the ventilating system manlrold.-'
'170' Close the cartrldce roughlng valve. |
18. Observ1ng the ion pump current, carefully open the certrld e isoietion.‘
valve, maintaining the pump current at less than 10 ma durlnd the openln
_i.-l9.' Replace pressure.dome, and re—pressurlze to between 30,and 33 p51.-fd.. -
20. Remove gloves ‘and clean hands as follows: | . . “
| a; Carefully remove- gloves by grasping the out51de of one- glove W1+h the
- other g_oved ‘hand. Then w1th'bare hand reach inside the-second glove and remove'lt.vv
* CAUTION
Do'nof»touch_the outside ofzgloves with bare hands at eny time.ldv )
Lo 5. Thorougnly wash hands, being'careful to_clean under and around
,i;” finéernalls and in crevices, knucbles and wrists. | B
-(cj) ‘c.' Survey hands us1ng a uhln-w1ndow Gelger counter. If there'is:anv

indication_above background,_rescrub hands until indlcatlon drops to background.fffj"




obtained from each person who took part in the replacement and sent to Tracerlab

for Bioassay.

21. When cartridge replacement ‘has been ‘completed, a urine sample should beﬂv "1A"
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CAUTION

It is possible for gaseous tritium to be released to the atmosphere

'-_this operation,'associated personnel must be thoroughly familiar with AEC

o fRegplatlon 10 CFR 20. Appendlx B of the AEC regulatlon lists the allowable

:'concentratlon llmlt of tritium in “air as of Decenber 22, 1965, to be 2 x 10”7
ﬁ .microcuries per.milliliter for unrestricted areas. A tritium monitor must be_
f'operated durlng accelerator assembly evacuatlng procedures or ma:ntenance
‘riorocedures -on -the- neutron. generator_proper to insure that appropriate aciion:

".:will be taken should the tritium concentratlon exceed the allowable llmlt-.

Target replacement should be undertaken only when the wind is

“greater than 5 miles pef hour and blowing from the sector l80° to 2259;

.T A, Eqpipment

The following equlpment should be available belore proceedlng.

2’.

L Model TS\d-9l-c.

. 3.

h.»

:‘5.
e

A covefed container for-redioactive waste. . -

Dlsposable gloves (polyethylene or equ1valen+ nonpermeaole materlal)

A gaseous trltium monltor w1th sufficient sensitivity to detect levels

:of concentratlon prescribed in AEC Regulatlon 10 CFR 20, 'Atomic Accessories'

Safety glasses,

~ Liquid nitrOgen.

A 3-inch square (or larger) polyethylene bag.

- A Nuclear Chlcago 2612 thin window gelger counter.-

A mechanlcal pump with cold trap and vacuum guage.'

ﬁhman Sorpt;on pump and vacuum guage. _:.

- PROCEDURE FOR. EVACUATING THE ENTIRE ACCELERATOR ASSEMBLY (INCLUDING ION PUMP) . -

f'ering the process of evacuating the accelerator assembly. Prior to performing .




- B. Procedure |
| l.. Turn off all power including'ion.pump.
2. opgn cutside stack lid.
. 1; _-,:.3. -Tﬁrn ventilating bloﬁer on and check if it is functioning properly.‘.
B 4, Check if wind is in proper direction aod over 5 miles per hour.
5; Put on gloves and.glasses. | J
6. Place tritium monitor so its air inlet is near work area. Energize
:‘moﬁitor and alloﬁ it to reach'staole operating conditions.j .
T. Attach mechanlcal pump hose to accelerator roughing valve and. attach pump
?Lvent'to the exhaust manifold.
;:;;H;;e,%;;ZB,,;Sta rt mechenical rouohlng pump and. put llquld nltrogen in cold trap.__ M}:_._;_;Q
T il 9. .Open roughlng valve and leave 1t open for about h5 mlnutes, acceleratof'

assembly snould be evacuated to 5 mlcrons of. mercuryo

| CAUTION
Monitor tritium concentratioh'earefully.fo assure adequate warning,»i”*ﬁi&
L_n;of ekcessive gaseous tritiam. o . |
| Mbnitor the w1nd dlrchloa and. veloc1ty to assure effluents, 1f.any,.

are belng dlspersed in the right dlrectlon.

lb. 'Close roaghlnc valve. -

11;. Start ion pumps The ion pump current should increase to 300 - 100 ma
_before it starts decrea51ng. If after lO mlnutes the eurrent does not
'decrease,‘shut off ion pump and‘proeeed with 13 below.

'12;',If'ion pump-ourrent decreases, wait until-it.is less than 1 ma then
~ ,Hmove'ion pumﬁiswiteﬁ’to_"Protecfion;"‘ A | | |
A aﬂl3. Continue mechanical roaghing_pﬁmp_gnﬁil\cold trap hasﬁﬁarmed ﬁ§ to

_room temperature.




1h; Shut off and disconnect mechanicaliroughing pump;"

NOTE

- If ion pump did not start.to pump (il abo#e) proceed as follows:

: 15.' Connect the eompletely enclosed, sealable Kaman Sorption pump to the

'? roughing valve.

'16. Fill sorption pump with liquid nitrogen.
- 17. Open check valve on sorption pump.

: 18.- Qpen:roughing'valVe on eecelerator and allow the accelerator to be

- evacuated to about 5 microns of mercury
o -l9° Start 1on pump The ion_ pump current should go.. to a. max1mum of about

”1.300__'h00 ma_ ‘Continue pumplng'Wlth the sorption pump 15 minutes, pressure

w1l go up to about- 100 microns.

© in ﬁlece,_

20. Shut off ion pump and allow sorption pump to evacuate the accelerator o
5 microns.

H2l. Repeat 19 and 20 untll 1on pump starts to pump . ThlS w1ll be 1nd1cated

']'when the ion pump current drops rapldly from 300 - 400 ma to about pO mae

- 22. Shut off roughing valve, after ion pump starts pumnping.
'23; When ion pump current is less than l_ma move ion pump switch to
"Protection.”

- 2k, Close check velve on sorption pump'and remove coupling hose from

vvroughlng valve°

25. Install protectlve cap over sorptlon pump assemoly with safeuy wires

26." After eperations'requiring'Kaman'Sorption pump,  pump should be packed

o in accordance with AEC and FCC regulatlons for shlpplna radloactlve materlals

and returned to Kaman Nuclear.‘




-

. Inclosure'9

- Form AEC-313 question 1k

The Radiation Protection Program at the USAECOM laboratories is outlined -

. in Memo Nr. 385-9 "Prevention and Control of Radiation Hazards," & copy of which .

;~is inclosed. Ih addition the following wipe test procedure is used.,

" Wipe Test Procedure:

Sealed radioactive sources are monitored for external contamination and/or

-

leakage at intervals not exceeding 6 months, except alpha sources which are

‘-ftested at intervals not exceeding 3 months. Each sealed source container mus£7

have a tag showlug date of leak test who performed it and result.

'3. Each_sealed source is wipe tested-on all outside surfaces as well as the

- lieXpdsed.surface of the capsule and capsuleowell.,

: Swipes are closely scanned with a thin window GM Tube Survey Meter. If

reading is above background an accurate measurement is made using a counting

. system. .

- If result is greater than that'permissable in Memorandum Nr.“385-9, it is.x-

'1mmed1ately decontamlnated to permissable 1evels or properly sealed and stored

pendlng dlsposal..

The Survey 1nstrument used is a Nuclear Chlcago 261_ with 1.k mé/cm window -

- or equlvalent. Assay Counting system used is a Tracerlab- TCC 1/1383 2. 6 mg/cm‘

and Nuclear Chlcago Scaler Model 186 with a background count of 26 counts per

«-minute. -

' Personnel authorized to meke wipe tests are:.
"‘-'Mr, Charles Olsen
.. Mr. R. G. Rast

Mr. Basil Markow L ﬂ“"': :f-;’”:,f

. Mr. Joseph Crotchfelt

Mr.:Charles Pullen :




Mr. Markow's and Mr. Rast's experience are included in inclosure 3 as members
of the Isotope Committee. Mr. Olsen's, Mr. Crotchfelt's and Mr, Pullen's

-experience are as follows:




- EXPERTENCE - Mr. Charles . Olsen -

Mr. Olsen spent 5 years with the Wespons Effects Section in the

ks \Survaizle.nce Departrent of theae Iabomtoriea. | | . '  L ‘-
w0 Ee participated in C'perations Redwing, Buster Jangle, mm‘a, mm |

e nnd took part {n radiatien maswwnts, mnitoring end mcowry of

~

o ‘mtmmeats from fall-out areas often requiring full Redex.

Ee e.ttended the Radietion Honitor Bchool et the’ Bevmia Test Site n.nd.
.M_i\ms certified a Raduafa Monitor on several opetationa.

v Bince 1950 Mr. Glsen has been with t}m Radistion Facillities Group
B ma. bas bed ‘experience in mnitoring, calﬂ:mtion of re.diation d_tectiaa
"“f‘instmnts, vipa t@stmg wﬂ m namasm &emtmimtmg.




L

"{""_d.econt.minaﬁon and mt.ma‘& cmlibmtm. o

LT

: mm - Mr. Joseph Crotchfels

" Mr. .Crotchfelt hes been working in ths tield of radistion neasurezeat,

. ba.ndling end decontamination since 1956+ |
Be original].y recaivea instruction on ths principlea and prac‘bices of
-raa.ia.tion protection, radioactiﬂty mea.snremant and monitoring techn:lquea

- 'a.nd instnments, ‘caleulations ‘basic to tha usa mad measurement ef radiation '

et the Pecific Proving Gm\md in 1956 8ince then he ha.s had s.dditicnal

instruction and ezperience on-the-Job in thesa labemtoriea 131 ra.die.tion

- neasurm«nt, instnmnt calibration, wipe testing, end decantamination.

Ris e@eriance in PPG end KIS rclude recwary, mﬂiation z:aasnmmnt,
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'-ihstruments,_wipe testing and surveying.

" EXPERIENCE - Mr. Charles F. Pullen

i 1. Degree in Physics 'B.S. Monmouth College 1960.

2. Actively participated in Weapons Tests at Nevada Test Site. QOperations:

Q..Upshoﬁ»Khothole,'Buster Jangle, Plumbob, Smallboy. Radiation.measurements,

'f}'mdnitoring'and fecovery,df teét equipment from fall-out areas.

3. He has worked on the design, fabrication and encapsulation of isotopes

. for calibration systems to the 200 curie:level. . ‘ -

_h. He participdted_in the research, deéign and development of radiation

" detection instruments, AN/PRD-39 ionization chamber survey meter, IM-T1/pd,

©i. IM-TO and IM?lO8_rgdiacmeters.

5. He designed and fabricated an airplane landing device involving_the'use
éf a rotating radisactive source producing a vertical columsted beam.

6. He has taken a cpurse in Basic Radiological Health given by the

' pepartment .of Health, Education and Welfare, Public Health ‘Services.

:-]7Q_ He has had experience in monitoring, calibrating of radiation detection




Reference of ECOM Regulation 385-9 to AR 755-380 should be deleted énd
LAR 755-15 should be inserted.
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' HEADJUARTERQ :
UNITuD STATES ARMY ELECTHONICS COMMAND
~ FORT MONMOUTH HE w JIUSEY 07703,

ECOM REGULATION o | . 15 November 1966

NUMBER =~ 385-9
SAFETY - ‘
PREVENTION AND CONTROL OF RADiATION-HAZARDS
1. PURPOSE. This regulatlon prescrlbeq procedures for the safe han-.
dling of radioisotopes and other sources of ionizing radiation, and for the
preventlon and ‘control of ionizing radlatlon hazards, throughout all U_ S.

Army Electronlcs Command (ECOM) activities locaued at Fort Monmouth.

2}‘ SCOPE Thls regulatlon applies to all ECOM elements in the Fort

‘ ’Monmouth area that procure, produce, possess, . use; or trensfer radioactive

materials and sources of ionizing radiation Wthh requlre an Atomic Energy

___Commission (AEC) license or Deputy Chief of Staff for Logistics approval

in accordance with AR 700-52° and AMCR 385-9, or which ¢ constltutu a potential— -

: radlatlon hazard

3. DEFINITIONS. Definitions and terms used hereln are. those appearing.

'in the Code of Federal Regulations {CFR),- tltle 10, chapter I, "AtONlb En=

ergy n

L. ECOM: ISOTOPES AND IONIZING RADIATLON COMMITTEE. -This committee, =
hereafter referred to herein as the Isotopes Committee, has been esta011shed
to: adv1se the Commanding General, .ECCM, on all matiers. pe;talnlng to the”
use, procurement -and safe handllng of radlolsotooes and other 1onlzlng radl-
ation sources. : :

. Membership. The Isotopes Committes corsists of: =
;_-Director, Dirision.S,-Institute'for‘Einloretory'Research
SuperV1sor of Radlatlcn Faci 11t1es, ECOM | |
Safety Director, ECOM ‘
'~Radioidgical«ProtectionwOffieeré;ECOM.
'ﬁiecutivé'OffiCer, Research and Deverpmeﬁtd(R&D) Directerete
Chlef Loglstlcs DlVlSlon, R&D Direct orefe '
'Chlef Preventive hedlclne

' Represertatlves of u=er organlzdtlons as determined bv'the B
conmlttee
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Fan

~The Chairman of the conunl'ctee will forward a resume of the background znd

experience of all members of the cormittee, and any changes to the back-
ground or membership, through the Safety Dlrﬂctor, U. S. Army Materiel
Command: (A%C), to the AEC.

b, Responsibilities

(1) The responsibilities ofvthe.Isotopes'Committee,are:

(a) Provide advice and instructions on radiological
hazards. :

e

(b) Review applications for licenses to use, process, :
handle, or transfer radloact_ve materwals or 1on1z1ng radiation Drodu01n5 .

~machines.

(c) _Evaluate, from safety standp01nt, ex1st1ng and . pro-'

posed -use of rad:.oac‘t;nr-= materials.

(d) Recormend supplementary rules and rengatlons per-

_talnln& to operating procedures in which radloloclcal contamlnltvon and -

ionizing radiation offer potential hazards.

: (2) Wnen an infraction of the regulations or any practice in-~
vo;v1nv a r¢c¢olog1cal hazdard cones to the attention of any member of the- .
committee, he will immsdiately report it to the Chairman, who will cause an’

investigation to be made without delay. The results of the investigation o

will be evaluated by the committee and appropriate recormMndatwons will be
made through the Chairman to the Commanding General, ECCM with the least .

: Dractlcaule delay. . When the seriousness of the _pfracclon warrants, uhe o

reﬂommendatlon may be to 1nnt1tutp dlSClpllnary action.

c. We»tlngs. The Isotopes Committee will meet quarterly on spe- -

- cial requasst of the uhslrman, or as directed by the Commanding General, ECCM,

‘d. Chairman

(1) The Chglrman of the IsotopeQ Committee will be selected

by the cormittee from those members who have been determined to possess the

proper qualifications. If no member of the committee has the necessary
Qualifications, the Chairman will be selected from perscnnel of the indi-
vidual Laboratories or the Institute for mxploratory Research, and will be

o app01nted to nenberuh*p on the Pommlttee. 

(2) The Chalrman of .the commlutne, Worklng in cooperation with-
the Radlologlcal Protection Offlcgr, Chief, Preventive Med101ne, Superv1sor
of Radlatlon Facilities; and Safety Dlrevtor, ECOM, will:

B
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v ( ) Provide ovgrall coordinaticn, adVLce, and a551stance
in the use, procurenent, and safe handling of radlolsotopes and 1onlzlng

radlatlon hazards.

(b) Review all plans for the proposed use of radio-

,1sotopes and other sources of ionizing radiation such as accelerators,

x-rays, and the llke, prior to subm1551on to the Isotopes Commlttee.

(c) Sign, as certifying official, all. Appllcatlons for

'By~Product Material Licenses (AEC Form 313)

(&) Within ‘the purv1ew of his respon51b111t1es, 51gn non-"
mllltary correspondence and approve for signature. nllltary correspondence,

in dccordance w1th current regulations..

5. RADLOLOGTCAL PROTECTION OFFICER

a. The Isotopes Commlttee Wlll nominate the Radlologlcal Protec- ”

-_tlon Officer. He must have knowledge of and training in radiation safety
- and monltorlng as well as some knowledge of nucleer radiation theory. He

should be as far removed as possible from interests.of the users of radio-

'loglcal mzterial, and preferably be attached to the Safety Division, Instal-
. lation and Serv1ces Directorate. Before an individual officially assumes .
_ the duties of the Radlologlcal Protection Officer, a complete statement of

his training and background in radlatlon must be submitted to the AEC for

approval.' When AEC approval is given, the individual nominated must then
- be. des1gnate4 Radiological Protection Officer by ECOM orders.

E. The: respon51b;lltles of the Radlolonlcal Protectlon Offlcer

(l) ‘Prescribe 8peckal condltlons and regulations as necessary -

. for the protectlon of personnel from radiological hazards,. 1nclud1ng the

dlstrlbutlon of appllcable instructions.

(2) Report infractions of rogulatlons to the Isotopes Com-

' m1ttee for approprlate actlon.

' (3) Personally investigate any radiological incident or
accident and submit a written report to the Isotopes Committee.

(L) Ascertain that the users of isotopes and sources of -
ionizing radiation comply with the required safety reaulations. B

(5) Cnecx the ECOM area for unauthorlzed use or locatlon of

(6) Grant permission for an individuzl in a restricted area

. to receive a whole-body dose greater than 14 rems provided that the dose
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- the ARC,

g

‘durlnn any calendar quarter does not exceed 3 Trens and meets the other

requlremcnts of CFR, ‘title 10, chapter I, part 20.101.
(1) Sign, as certifying official, all AEC Forms 313.

(8) Ialnt“lﬂ liaison with AMC; The Surgeon General's Office,

Department of the Army; and other 1nn°r°s*cd gencies in cormection with

established controls relative to xadlologlca$ S“fety.

6. SUPERVISOR OF RADTATTON FACTLITIES

a. The Supervisor of Radiation raC111t1es will be designated on
LCOM orders upon the recommendation of the Isotopes Committee. The récom- .

~mendation will be based on the qualifications of the individual and, when

p0551bLe, the selection will be made from the activity of the principal
user o_ radlologlcal material. - .

: b. ResponSLDllltles o’ the Supnrv1sor of RadiatiOHAFacilitiésv7 o
will be: : : L '

(1) Supervise decontamination of all areas, equipment, and
personnel.. : ' : . : R

(2) Superv1se the culloraulon of all instruments used for o

, radloloalual safeqy.

(3) Provide general and emergency. health physics Punctvons

~and serv1cesJ such as film badges, nersonnel d051metry, and radlatlon sur-
_veylng. :

(h) Maintain records as requirsd by The Surgeon General. and

(5) Maintain inventory controls for. all radicactive materizls. - .
inl possession of using activities. Radioactive materials’are considered
expended when issuesd to operating activities. This action does not elimi-’

‘nate internal inventory and control as gutlined above. Soe01a1 procectlvn

containers marked "Returnable are determined to be nonefpendablc and will

. be handled in accordance with current opﬂratlna 1nstructlons issued by the
’Loglstlcs Dlv*51on, R&D Di rectoraue.

_ T SAFuTY DI ECTOR, EFOH The oafety DLreﬂtor, ECOH will render
assistance and will advise on safeuy natters in Larrjing out the responsi-

-bllltles for radioleogical safeqy

‘8. POST SURGEQHN, The Post Surgeon Ulll.

a._,Be'résponSible,for theymedicinal aSpects'of radiaticn hazard
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b. Perform routlne anmual phy51cal examinations, 1nclud1n5 medical
laboratory work as indicated, of individuals beginning work vith or working
.regularlv with ionizing radiations.

‘c. Perform additional physical examinations in cases of over-
exposure . ‘or contamination accidents of a serious nature.

d. Advise the Ieotooes Commlttee on medical aspects of the radio-
logical safety program. :
9. l | SUPERVISORS. Supervisors will insure that personnal inform and
coordlnate with the Supervisor of Radiation Facilities on all matters in-
volving ionizing radiation, prior to the use of such material. (Thls cooT—
dination will in no way relieve the supervisor of the raspon51b111ty for

‘strict control required by this regulation. )

10. REFERENGCES

a. AR 40-1L4, "Control amrd Recordlna Procedures - Occupatlonal

'Exposure to Jonizing Radlatlon"

b. AR 40-@03, as changed, "Health Records"
é. AR 385—30 "Safety Color Code Marklngs and Slgns"

- de AR"BBSQAO,’"Accident Reporting and Records™" -

f. AR 700-323, as changed, "Safe Handllng, Storage, and Trans-

portatlon of the Radicactive Source Set M3w

‘g, AR 755-380, "Disposal of Unwanted_Radioactive Material®
h. TA 50-914, "Individual Safety Protective Clothing and

i. TM 38-230, as changed, "Preservation, Packaging, and Packing

.mof Military Supplies and Equlpmewt"

J. Code of Federal Reculatlons, title 10 cnapter I, parts 20,

‘30 w, and 7o

‘e, AR 700-52, "Licensing and Control of Sources of Ionizing
',Radlatlon" o o C SR R
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S . ; ' k. National Bureau of Standards (NES) Hanabooka h2, 48, L9, 51,
5. 52, 53, 54, 55, 56, 58, 59, 60, 61, 62, 63, 66, 69 (and revisions of or

S future NBS Hardbooxs perualnlng to rddlatlon)

» -l. Specification MIL-M-19590C, "Marking of Commcdities and
Containers tO'Iﬁdicate Radioactive Material™ .

m, AFCR 385-9, "Procedures te Obtain Authorlty to Possess, Use,
and Transfer Radloactﬂve Material® .

AppEHdlK 1

PROCUREMENT, SHIPMENTS, TRANSFER, STORAGE, AND DISPOSAL
OF RADTOACTIV“ MATERTAL

1. PROCUREMENT
a. quussts for procurament of radioisotopes and ionizing radia-
tion producing machinss will be forwarded on DA Form 24,96 (DF) (exempt re-

- port, para 39¢, AR 335-15) to the Chairman of the Isotopes Committee, for
review and subidission to the committee for apmroval. AEC Form 313 will be
used.only by the Isotopes Committee to apply for licenses, ameﬁdmsnis, and
‘renewals, and will not be used for internal purposes.

b. The DF will include the following informations

(l) bsscfiﬁtion of éroposal
bi(2)' Area,‘builﬂing,,and’rosm in yhich'material.will be used
K L o .:;Z:(3> .Sburce(s) of ionizing,;adiatisn | N
| . (h) iType of cperanwon

. ( ) Detailed procedurs of work to be accempllshcd 1nc1ud1ng
: the f0110r g o o S L ‘ -

: (a) General safsty precautlons, to be stated in the
}first‘portion_QL the proc~"urs.

(b) Speuﬂal safety precautions, to be stated at thP_‘
point in which tne procedure requires them. - _

gy s': _"‘. | N " (e) Tools, eculpmsnt and 1nstruments to be used.

- (d) Protectlvs equipment to be used.
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" (e) .Disposal of materials, including:
' 1. Decontamination requirements

2. Storage‘(space to be required)

3. Waste disposal (type)
(6) Fersonnel involved

(7) A statement as to whether trial runs will be made. Trial -
runs will be vequired when new personnel are involved or when there are any
changes in procedure, Trial runs will be conducted without the use of ra-
dioactive material. ' : '

c. All nurch351na documents resulting from reouests for procure-:
ment which have beén approved by the- Isouopes Commettee will be certified-
by the Radiological Protectlon Officer. : :

2. SHIPMENTS
a. Incoming
(1) Immedlatolj upon reCeipt’of radioactive material, the -

activity Supply Officer, before opening the contalner, w1ll notify the
Radiological Protection Cfficer. - . : : -

(2) The shlpment will be promptly nonltored and logged ins
by a tralned monltor.

(3) The radiocactive materlal will then be dallvered to the.
user or stored in a rad101sotope storage vault as C1rcumstanc=s warrant

b. . Out501ng

(1) Radioactive material to be shlnped out will be monitored
and 1ogbed in by the Radiological Protectlon Offlcer before and after pack-

~ag1n

-

(2) The outgoing shlpment will be packaged and- labeled to
conforn with Interstate Commerce Commission regulations as Well as those -
of The Surgeon General, AEC Navy Ships, S"stems Command, and Chemlcal S
Corps.” -

. (3) Shipments will be cleared with the-AécOuntable-Property
Officer.. o S . ' C . T
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AR 755-380.

¢. Hand-Carried. No radiocactive materials will be hand-carried
into or out of this command in greater than trace amounts. Trace amounts
are defined as amounts of byproduct material whose concentration is not in -
excess of that listed in CFR, title 10, chapter I, part 30.70, or whose

. total activity is not in excess of that listed in CFR, title 10, chapter I,

part 31.100.
3. TRANSFER

a, Before any radioactive material is tranaferred from one loca-
tion to ‘another, the Radiological Protecti on Officer will be notified so
that the location can be survejed and p;oper authorltj obtained for the
move, -

b. Radioactive materials W1ll not be transferred from one use
t6 another without proper authorization from the Chairrman of the Isotopes ~

"Comm1ttee._

L. STORAGE

, _ a,. Permane“t There is an approved radioisotope stora age vault,
Bldg T-383, Evans Area. This facility is available to isotope uaers, sub-
ject to space limitations. Other permanent storage 1ocetlons m& y be ap-

" proved bv the Isotcpes Committee. .

b. Temnorarv. Every individual user of radiocactive material -
stored in a temporary location is directly responsible for the manner in
wh_ch it is stored. Barriers and radiation warning signs stating the type
and amount of radiation must surrcund the area so that access to all points

- where the intensity is greater than 2 mrem/hr is properly restr;cted.

5. Dl"rmp_

1

oa. Dlopobal of radioact 1ve waste will be made under the direct
supervision of the Supervisor of Radlaulon Facilities in accordance Wluh

: b. Rad;oectlve wastes will be collectad and stored ﬂn'Bldg T-383,
Evans Area. When a sufficient amount is collected 1t w1ll be disposed of
in accordance with AR 755-380. |

é} RLCORDS. A reco*d of the recelpt, locatlon, and use of all radlc- '

‘active materlal will be maintained by the Supervisor of Raalatlon Facili-

ties as long as the material ' remains in ECOM; this record will be placed in
inactive files after final dlaposal of accountable material,- The disposi- =
tion for inactive files will be: COFF end of calendar year; transferred

RHA after 1 year; retired to USARC after 2 years,for permanent retention.
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RAUIOLOGICAL'HAZARDS

1. GORIQS OF RADIATION HAZARDo " Radiation hazards fall into the ..
follovlag tuo broad categories: I :

'?. External Radiation: Radiation from sources outside the body.
Tnese sources mar be radioactive materials emitting gamma rays, beta par-
ticles, or neutrons, or they may be machines producing radiation, such as
x-rays. |Since the body penetration by alpha particles is insignificant,
such partlcles are not considered an externzl hazard. External radiation
causes body damage due to tissue penetration. ' :

fb. Internal Radiation: Radiation from sources within the body.

(1) This hazard is created by ingestion, by inhalation, or
through skin wounds and deposition of radioactive material in the body
organs. hile alpha particles are not considered an external hazard, the
internal hazard of these particles is extreme and they are cun31d=red to

be 20 times as hazardous as beta-gamma radlatlon._

(2) Classification of Isotooes. The degree of the hazard
resulting from exposure to an isotope is dependent upon its action in the
human body. To ascertain the extent of the possible hazard, repreeentatwve‘
1sotopes are divided into three Groups as follows: :

- (a) Grouo I -'Sllght Hazard _ .
Ndzh Khz CuO}-l Mn52 AS?O As77 I\r85 Hgl97 .

(b) Group IT - Moderatelj Dangerous o
clh p32, Na22', 535 0136 MnSL, -F$S9. Cod0, s:~89f.
Cb95 RulO3, Ru106 Te127 Tel29, 1131, cs137, BalhO
- 1allO, Celul pril3, Ndlh? Au198 40199, 1g203,

- | ) Hc205

(c)“ Group III - Verv Dangerous.
H3, Cali5, FeSS, Sr90 191, Zrzg Ceth PulbL7, B1210

Isotopes ‘not listed should be classed according to themr blologlc nalI-
lives, energy of radiation, and action in the human body. If the action

- with the human body is not imown with reasonable, certzinty, the isotope -

should be classed &ccordlng to the best determ_n:tlon which can be made
and assigned €0 2 group classification thch 111 provide an dnuIOﬁrlaLe

‘margin of saisvy.

3
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(3) Hazardous efposu*e should be considered a definite possi-

blllty when the following amounts, for the applicable group of isotopes,
are involved in arny physical dlsappearance, alleged theft, accident, fire,

~or other 1n01dent

| Group I - 500 millicuries

I Group II - .50 millicuries

Group III - 5 millicuries

2, MISCELLAt BOUS SOQURCES

a. In addition to the common sources of radlatﬂon, such as radio-

1sotopes and ionizing radiation producing machines, tnere are sources which
- might be classed as mlscellaneous, these include: '

(1) Self-Luminous harkers. These items contain Radium-226
and present an external radiation hazard due to beta-gamma, and a serlous
1nternal hazard due to the emission of Radon-222, an inert gas.

(2) Compasses. - Dials are self-l_lumlnated-by radium com-
pounds. : ’ :

(3) ‘Transits (Ni cht-Tllumlnat=d) Leveiing vials and sights
are coated w1th radlum compounds. ' ' o :

(L) 4etascogos._ The modified type marked with an "S" con-

tains ouronclum—oo ‘a bone seeker when ingested. A few older types contain

radium.

(5) ‘Static Eliminators. hese devlcos usually contain

.. Polonium-21C, one of the most hazardous of rad¢ﬁact1ve materlals when

deposited within tn° body .

(6) Alpnalron Vacuum Gaceé; Contaln Radvun-226 which is not -

hermetically sealed, thus creating a radon hazard in small confined areas.
The: radiation at th9 surface of these gawes may be lOO mren/hr.

(7) Electron Tubes, Some spe01a1 types of tubes contain such

' radioisotopes as Radium-226, Cobalt-60, Carbon-1L, or Cesium-137. Broken

tubes may crcate serious 1nternal hazards.

(8) X-Rays from L High: Voltape Tubes. Certain tubes,'such as

- hydrogen thyratrons, emit x-riys as a by-product when operated at high -

voltage. The rate may be as high as 10, OOO to ;5 OOO nrnm/hr Exanplos"
No. 1257, 59hu/175h and 55L9/19U7 T

10
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b. In case of any doubt conce*nlng pOSSlblllLles of radiation
hazards, thé Radiological Protection Offlcer should be requested to meake

" 'a radiological survey.

NOTE:~ Radium-actlvqted markers have been condemned. Most have been re-
moved from the supply system and disposed of as radica ctive waste.
' The -known existence of any such markers should be reported and
disposal procedure taken. Transits and metascopes shouLd dlso be
 reported, as should all broken or unserviceable compasses

Appendix I1T
MAXTIMUM PERMISSIBLE DOSES
1. Except as prov1ded in paragraph 2, no individual in a restrlcted

area will be allowed to receive in any perlod of a calendar quarter, a dose. R
from radiocactive material and other sources of radiation in excess of the

B ,follow1ng

a. Whole body, head and trunk acUlve blood-formlng organa, lens‘
of eyes; or gonads' 14 rem , . e

b, Hands and forearms; feet and ankles: lB-}/b rem
’c.l Skin of whole body: Pz rem

d. Minors (individuals under 18 years): 10 percent of a, b, or
c above : o ‘ ' _

2. An individual may be allowed to receive a dose to ‘the whole body
‘greater than that 1nd1cated in paragraph l, prov1d°d--

, Durlng any calendar quarter hlS whole—body dose does not

- exceed 3 rems. : R

N ! S

'b. The dose to the nhole body, added to the accunulated occupa-'
tional dose to the whole body, does not exceed. ' .

5 (N - 18) rems
Where N is the individual‘s age ih years t his last blrthda*.
c. The 1nd1v1dual's accumulated occupational dose to the whole
_ body has been determined on AEC Form L or on a clear legible record con-
taining.all the information required by that form, and has otherwise

complled with the requirements of CFR, title 10, chapter I, part 20.102.

~od. Approval is granted bv the Radiological. Protectlon Officer.

11
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b

- 3. Excnpt as authorized by the An , radiation levels in unrestricted
areas will oe such that: . : -

" a. If an individual were continuously present in the area, he
could not receive a dose in excess of 2 mrem in any 1 hour.

b. If an individual were continuously present in the area, he

" could - not receive a dose in excess of 100 mrem in any 7 consecutive days.

.. Appendix IV
MAXTMUM PERMISSIELE CONTAMINATION LEVELS
1. Contamination of personnel and equipmnent will be kept to the
absolute minimum. Wipe tests of surfaces of equipment and worktables will

not be allowed to show any detectable alpha, beta, or gamma activity. Ra-
diation lévels caused by combined beta-gamma contamination will not exceedf

- twice the normal backsround level

2. For body surfaces, decontamlndtlon will be carrled out when any
detectable radicactivity is found and w1ll be contlnued until background
levels are reached.. :

3.‘ nxcepulons to the. above will be certaln hoods, “ry boxes, protec- -

~tive clothing, and other eguipment loca+ed in areas specwflcal designated
‘ _as "hot areas". S

, L. Air contamlnatlon will not exceed thc= f0110“lpg levels per ml‘ll-
liter of a1r~ ’ .

a. For alpha emltters- 5 x 10-12 microcuries.
b. For beta or garma emltters' 10-9 microciries.

‘5 Waste water contam_natlon 1111 not exceed 10-7 mlcrocurles‘per

v‘mllllllter for combined alpha, beta, and gamma emitiers, at the outlet of

the waste disposal plant. For Evans Area, in which radiochemical opera-

"tlons are conducted, the maximum discharge of combined alpha, beta, and

gamma emitters from the high-level radiochemical laboratory will not ex-
ceed 20 microcuries per day. This is based upon dilution with a minimum
dlscharge of 50, OOO gallons of waste wat=r per. day from Evans Area.

'6 >‘J;pe tests of - sealed sources will assay at less than .OOS mlcro-.j
curie or as speczfled in CFR, title 10, chapte* I, part 20.

12
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 PERSONNEL PROTEGTION .

{ } - | -1, FIIM BADGES. Each. individual who enters a restricted area under
o ' such circumstances that he receives, or is likely to receive, a dose in

 any calendar quarter in excess of the fo.lcw1ng will wear a fllm badge:

a. . Over 18 years of_age:.

300 mrem - total body .
- 4,700 mrem - hanis or feet
1,800 mrem - skin of whole body

i'b. 18 vears of age or unde

- 60 mrem e»total,bogy
9LO mrem - hands or'feet
360 mrem — skin of whole body

SUPiIm badges must be worn only by the. individual to whom they are assigned,
* and, when not ‘on the person, will be stored only in an area known to be B
free of radiation. Supervisors dlll request film badges from the gupervisor '

of Radlatlon Faciiities. : _

: 2, POCKET DOSIMETERS. . When the ant1c1pated 1evel is high enough to
- ‘make it possible to receive lOO mrem-total body radiation in 1 day, pocket
,jd051meters (quarta fiber) will be utilized as well as film badges., ' The
pocket dosimeters must be checked to see that the quarterly tolerance. is

" not exceeded except by wrltten permission of the Radlologlcal Protecticn
Officer.

3. SURVEY METERS. When the antlrlpaued level is unknown, 1nvolves
alpha and beta, or is likely to be over 100 mrem per hour, a survey meter
will be used to make certain that the quarterly tolerance is not exceeded

. except by written permission of the Radiological Protection Officer.

L. DOSIMETRY RECORDS ‘ - _ }

. . a. Dosimetry records will be maintained in accordancg‘with AR

* o L0-Lh. o - - - |

K ) o : b. All entries in the column marked "Dose on DD Form 1141

™ (Record of Occupational EXposure to Ionizing Radiation) will be in rems.
When applicable and avallable, the “relatlve blologlcal effectiveness (RBL)"

©owill also be noted '

. - When an entry 1n‘tbe "Dosp" column is g;eater than 1,25 rems.
in a calendar qunrter, a brief explanation of the probable cause of over-
exposure will be attached,. whe*her or not the badge was worn. -
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:d; Dosimetry records are nalntalned bj the Army Federal ClVlllan
Employee Heulth Servwce, Patterson Army Hospltal

5. URIWE COLLECTION AND HaNDLING

a. When there is reason to believe that an individual has been
internally contaminated with radicactive material, a 2lL-hour urine sample
will be initiated as soon as possible. A 2l-hour urine sample is defined
as follows: ' '

A1l urine voided in a 2L-hour period’ nwll be considered a
2L-hour sample. For example, if urine is voided at 0800 hours and dis-
cardad, then the sample will consist of all urine voided and collected
’rom that time up to and including OBOO hours the following day

. b. Samples will be collected in polyethylene bottles (preferably
s llters), appropriately identified as to_name of individual and lnolu51veg;~,w.ﬂ<-
dates of sampling. The average amount of urine excreted per individual per
. day is 1.5 liters. It is recommended ‘that a number of bottles be stocksd

- by activities using radioisotopes, to cover an emergency, based on the

average number of individuals involved in any one operation involving the

~use of isotopes. Benzoic acid will be used as a prhscrvatlve in the ratio

of'l,gram of benz01" a01d per liter of urine.

' . A 3 by 5-1nch indsex card or tag Ulll be attaChLd to the
bottle with the fo1low1ng 1nformatlon.

(1) - Front of card:

::Name, grade, and employee number/serv1ce number . -
Date of 1n01deqt
2 Inclusive dates of collection

: SuspeCUed 1sotopes

"(2) Reverse. f card:
"A Zh-hour urine aamole vlll be colleoted as follows.
 '(a) Jash handc bafore collectlnw a portlon of the. sample.

: (b) V01d arine at 0800 hours (or any other convenlent
tlme) and dlscard it. Do not collﬁcu it in the bottle.

. ' (c) Collect a1l urine from that tlme up to and including
the correspoqdlng hour the following day. ALL URINE MUST BF COLLECTED; . » _
LOSS COF A SIGNIFICANT AMOUNT MAY RENDER THE SALPLb USELESS , i

S- . . T
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d. Samples will be held by the Post Jurgeon pending disposition
- 23

instructions froa The Surgeon General. ‘Jhen so directed, swwples will be
forwarded by tine most expeditious nesns as follows:

THRU:  Commanding General
- Walter Reed Army kedical Center

L . Washington, D. C. 20012

Directér

H
Q

Te ' WUalter Reed Army Institute of Research
e ' : o Walter Reed Army Hedical Center

- o ATTN: Department of Blophysics
Appe'ndi}: VI
CONTAHINATION A4ND DECONT:MTHATION

1. Contamination of personnel areas, e.nd equipment shou*d be kepu

to a minimum by working with unsealed sources of radiation only in the Hot
" Laboratory Bldg LS, Evans Area. In that :_La.bomtory the following pre-
cautions should be taken: : S

a. Wear protective clotalﬂo', such as lab coats, COVGI‘d.llS, rubber

5low=s, bOObl°S, etc., .
-bs Hear ma_s;:s or respirators if inhalation hazards are present.
C. Wear dosimeters and film badges.

d.. Monitor area.s, personnel R and eun.r\ncnu bef‘ore 5 durmg, and
aiter operations. : '

e. Use handling tools.

f. Label and tag radioactive material used in experiments with
corplete information, such as date, experiments, rraterla.ls lnvolvnd level
of a.Lt.LVlt:V, opecwaJ. precaur,lons, ele. -

: Post work areas with appropriate varning signs, and mark
" contaminated areas. ' : :

: b, J.uce care to prevent "nvr 1.1aterlal from entering the mouth from
“hands, plpettF‘S, or other means. Smoking, drinking, and eating are pro-
hibited in all radiation areas ‘.-Ihe‘.’_"’_DOSSJ_bllJTJj o_ contar .u_natlon exists.
Plpettlnv by mouth is prohibited. :

i. Prevent conulnun:ttlon fron belnf tal cen from or escaping from
any radiation area. - '




—
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j. Use proper instrumentation for radiation measurement and
detectlan. ' ' ‘

k. Keep contamiinated clothing and equipment in marked containers '’
in radiation area until proper disposition can be made.

_ 1. In general, "Good Housekeeping Rules" and coruion sSense pre-
cautions will greatly decrease occurrence of contamlnaulon. :

2. DICCHTAMINATION

a., Decontamination procedures will depend upon the type and de- -
gree of contamination and the materizl contaminated. In minor spills the
person using the radioisotope will confine the contamination of liguids by
means of -absorbent paper, etc., and of dry material by wetting and absorp-:-
tion by paper or other safe method. It is most important that the user be
familiar not only with 211 rules and regulations concerning the handling

- of radiocacitive materials, but 2lso with the immediate-action steps to be

taken in cases of serious contamination. These steps apply not only to
confining and remcving the contamination, but also 1nclude action Whlch
will protect the user and all other personnel.

, b. In'case of snrious contamination, the person involved should
insure that the Radiological Protecticn Officer and the Supervisor of Ra-
diation Facilities are notified immediately. The Radiological Protection .
Officer will determine what is required as pertains to the health and: ,
safety aspects of the situation and will call for medical aid. The Super-
visor cf Radiation Facilities will take charge of the ccntaminated area

and decontaminite it to decrease hazards to other personnel. '

Appendix VIT -
RGmNCY PROCmDURHS

1. GENERAL RULE. Iu is impossible to list a set of rules to cover

- the range of situations which might occur due to accidents involving radio-.
Cactivity; howrever, this rule will always apply: “ALL CASES INVOLVING AC-

TUAL OR SUSPECTED PERSONNEL INJURY WILL DMMEDIATELY BE REPORTED TO THE

v.RADIOLOGICaL PROTECTTION OFTICER.? This rule also covers:

a. Accidental ovsrexposure to externzl radiation
'b. Ingestion or inhalation of radioactive material .
¢. Wounds (including slight scratches)'

2. SPECIFIC.FROCEDURES FOR ACCIDENTAL. SPILLS. The following pro-
cedures will apply’ in emergency conditions involving accidental spills:.”

?fﬁﬂ . T '.'Af>16
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a. §pllls Involving no Tmmediate Qudlatlon Tazsrd to Personnel :

(1) Notify inmmdiately all other persons in the room.

i

| (2) Permit in the area only the minimum number of persons
necessary to deal with the spill. :

(3) Confine the spill 1nned1ately
b. Accidental spills mey be:
| (1) Liquid spillé. In such case:
(a) Don protective gloves.
(b) brop absorbent paper on spills; .
(2)"Dry spills, In such Case;
. (a) bon protective glovés.
(b) Dampen the spill thoroughly, tuklng care not to
spread the contamination (water may generally be used except where chemlcal"

reaction with the water would generate an a1r conuamlnant, in such case, g
0il should be used). : : .

. + (c¢) Notify the Supervisor of Radiation Facilities as- .
soon as 00551ble. : : :

(d) Decontaminate.

c. §pllls Involv;ng,Radlatlon Hazard to Personnel '

- (1) Notify all persons not 1nvolved in the splll to vacate
'the roon at once. . v

(2) If the sp_ll is 1iq juid, and the hands are nrotected
right the container. ‘ - : : .

(3) If the spill is on the skin, {lush thoroughly.

(L) 17 the'spiil is on clothing, discard outer or protective
clothing at once. = . : :

(5) Vacate the room.
(6) WNotify the Radiological Protection Off*cef, Suwervisor .

of Radiation Facilities, and respons ible sa?etv representative as soon 2s
possible. e o

oar
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3. SPACTFIu PuOCuDUTAS FOR ACCIDENTS INVOLVING RADIOACTIVE DUsT,

: MISmS FUHAS ORGANIC \APORS, AN GASES

a. i1l narsens will V&C“tc the room irmedia lf.
" b, Turn off 2ll air circulsuln” devices, hoods, etc., by turning
of f electrical power to bullding (emergencv dlsconncyt suitch or main switch
to butldlnb)

c. MNotify the Radiological Protection Officer and Supervisor of

Radiation Facilities at once. MNotify the respousible safety representative

as soon ther afbﬂr as p0551ble.

~d. Ascertain tnat 21l doors giving access to the room are closed,

and posv cons picuous warnings or guards to prevent accidental opening of

doors.

e. If probabiliiy of ingestion exists, immediately nothy by
electrically transmitted message, The Surgeon General, ATTN: MEDCE-CH,.

"_ Department of the Army, Washington, D. C. If any of the isotopes is in

‘monitoring.

'Humm

group ITI (ses Radiological Hazards, appendix II), notify The Surgeon
General by telephone since treatment should be given W1tn¢n 2l hours.
N0u1flcatLon should include:

(1) Time and date of incident
(2) Stfengﬁh of'source,_element; chemical and physical form ‘

(3)  Number of individuzls suspected of suffering overexposure '
or contemination, whether treated, and how . - B

(L) Extent of contamination as determined by immediate .

f. Prepars DA Form 285 (Accident Report) (RCS CSGPA-147(R3))
in. camnlihnye with AR 2385-40 and submit to the respon81ble safeuy repre-
sentatﬁve in accordapc with ECOMR 385—2

a

L. SPECIFIC‘PROCEDURES FOR INJURIES TO PERSON““L IFVOLVI}G RADIATION

- Notify Radlologlcal PrOUectlon Officer at onue, “and the re—
spon51ble safety represeptatlve as soon *hernafte* as p0551b1e.

b. Wash minor wounds immediately, under running water, WhlLe.

'spreadlng the edcea of the gash. Radioactive msterials may be rap*dly

absorbed into the system from wounds. Do not use oil or solvents since
these increase skin absorption. o

¢. Permit no person involved in a rauﬂatloﬁ injury to return to
work- w1thout approval of the Post Surgeon. o
©18 -
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Y. RESPOMSIEBILITY IN ACCID:ENT CASES, If radletlon injury is known
or suspected, or is involved in arny fashion, the Radiological Protection

- Officer will initiete an investigation and prepars a complete case report,

to be submitted to the LsotOpes Committee for review and dpproval The
report will include:

"a. Readings of d051matry dQVﬂce worn by or placed'near the
person at time he wes injured. o

b. Monitoring report This report will establish the cause of
inadvertent exposure and will indicate ev1dence of C¢releqsne=s, defectlve-
shleldlng, or defectlve technique.

e, A pert;nent medvca; report

.‘Thls repo*t has. been d=term1ned by the ECOM RCO teo be exempt under the pro-
- visions of parag aph 3°u, AR 335-15. »

6. RECORDS The superv1sor will prepare DA Form 285 and a complete

_ :hlstory of the event and subsecuent activity related thereto, for trans-
~ mittzl to the Safety Directer, ECQ{. A copy of the form and h%story w1ll
" be forwarded to the Isotopes Committee.

7. FIRES. It is not pract1r¢ble to delay fire-fighting operations

 while hazards are surveyed; thersfcre, during fire-fighting cperations in

any radioactive area, hazards fromradietion and air contamination will

- be Cﬂn51dered as existing and 211 necessary precautions will be taken. The
© Supervisor of Radiation Facilities will keep the Fire Marshal informed as

to location, amounts, and types of radioactive material.

- 8. NOTIFICATIONS OF INCIDENTS:

a, Based on the nature of uhe,;nc1dent the followihg will be

bn0u111ed as indicated in b through d below:

(1) ¥anager
New York Operaticns OfllCe, AEC
376 Hudson Street
New York, Wew Yorlk 10014

(2Z) The Surgeon General
ATTN: MEDCE-OH
. Department of the Army
WJlashington, D. C. 20315

‘b. Immediately. By telephone and electrically tronsmitted message, |

of any incident involving byproduct, source, or special nuclear materlal
which may have caused or threatens to cause:’

(1) Exposure of the wholzs body of any individual to 25 rems
or more of radiation; exposure of the skin of the whole body to 150 rems
or more; or exposure ol the feet, ankles, hands, or {orearms to 375 rems
or more. ’ -

19




ties affscted.

'offlcc and ‘home telephona numbers of the following:

ECOMR 385-9  Appendix VII (cont)

(2) The release of radicactive material in concentratlons
whlch, if averaged over a period of 24 hours, would exceed 5,000 times the
limits specified for such materials in CFR, tltle 10, cnapter I, part 20,
appendix B, table II.

' .
. (3) A loss of 1 wor klng week or more of the operatlon of any
fac111t1es affected. :

(4) Damage to property in excess of $100,000,
|

c. ZA—Hour Notification. By telephone and electrically, transmltted

message, of any incident imvolving 1icersed material which may have caused

or threatens to cause:

(1) Exposure of the whole body of any 1nd1v1du al to 5 rems Qr";

- more of radiation; exposure of the skin of the whole body to 30 rems or
- more; or exposws of the feeu, ankles, hands, or forearms to 75 rems or
. more,- ‘

(2) The release of radicactive material in concentrations
whlch, if averaged over a period of 2L hours, would exceed 500 times the =
limits specified in CFR, title 10, chaptpr I, part 20, apuendlx B, table g'
IT. .

(3} A loss of 1 day or more of the opsration of any facili-'

(L) Dam;ge'to prope rty in excess of $l 000.

d. 30-Day Notification. In wrltlng, of any exposure of an indi-. .
vidual to radiation or concentrations of radioactive material in excess of

- any applicable limit in CFR, title 10, chapter I, part 20, or of the ECOM
- 1isotope licenss; or any levels of radiation or concentrations of radio-
" active material (not necessarily invelving overexposure .of individuals)

in an unrestricted area in excess of 10 times the limit set forth in CPR,-~
title 10, chapter I, part 20; applicable Army Regulations; or the ECOH
isotope licenss. . ) , . o

e. Any time it is necessary to notify the AEC or The Surgeon Gen-

~eral, the individuals receiving the overexposure will also be notified in

wrltlng - The letter to the 1nd1v1dual will contaln the following paracraphf

"Tnls report is furnwshed to you under the prov151oqs of -the

“Atomic Energy Commission regulations entitled tStandards of Protection

Against Radiation' (CFR, title 10, chapter I, part 20). You should pre-

'serve this report for future reference."

9. WHCM TO CALL IN EMERGENCY. 1In all locations whe”e individuals. .
may come in contact with radioaciive materials or are likely. to be exposed.
to radiation, AEC Form 3 will be prominently displayed, tovetner with the .

R
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Aprendix VII (cont)
Radiological Protection Officer.

Supervisor of Radiation Facilities

Safety Director, LCOM

FOR Tr.& COMMANDER:

OFFICIAL:

DISTRIBUTION:

C plus

WARREN R. KING
Colonel, GS
Chief of Staff

Dir of R&D ..vevveeneasees 25 .
Dj.rof P&P Bs s ascoscsstvene 10
Safety Director, ECOM .... 100
Adjutant, USAESC ..ceeeeee 2
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Inclosure 10

. Form AEC-313 question 15
Disposal of radioactive waste is accomplished in accordance with

AR T55-15 a copy of which is included.v ‘ .
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ArMY RecuraTion

No. 755-15

*AR 705—-15

: IIDA.DC )UAI’ TERS
DEPARTMENT OF THE ARMY
WasniNerow, D.C., 4 November 1966

DISPOSAL OF SUPPLIES AND EQUIPMENT
DISPOSAL OF UNWANTED RADIOACTIVE MATERIAL

SeEcTion I. GENERAL.
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Waste from special Weapons. .. oo iioa. S S 13 5
Returnable amounts of source and special nuclear material .. _______________ 14 6
DlSpOalthn instructions for radioactive materials intended for ultimate disposal_ ... ___._.. 15 6
Replies to disposal requests - -« oo oo ooooii ool oo.... 18 6
Shipment of unwanted radioactive material .. . PR ¥ { 6
Special shipping instructions for CONTUS, Alaska, and Hawaii. ..o .. __ 18 7
Special shipping instructions for oversea arcas other than Alaska and Hawaii_____..____..__ 19 7
- Escort of shipments of unwanted radioactive material .. .__..._.._. e 20° 7
I1I. ULTIMATE DISPOSAL
. DlSpOS‘CLl by radioactive material disposal FROTIES - - o & e e e e e 21 7
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Transfer, sale; or donation_. . ___ .. . .o _._a.
Section I

1. Purpose. This Tegulation establishes re--

sponsibility and provides policy and instructions
for the storage shipment, and disposal of un-
wanted radioactive material. -

2..Scope. This regulation has Army-wide ap-
plication, but does not apply to combat areas.

3. Definitions. For the purpose of this reauh-
tion, the following definitions apply:

@ Acaumulatmg organization. .
tivity, other than radioactive material chsposql fa-
cility, which generates, accumulates, and/or stores
unwanted mdloftctlve material. :

b. Local storage. Storage of unwanted radio-
active material, on temporary basis only, at places
other 'tlnn the Army radioactive material disposal
facility.

c. Arm_z/ radioactive matemal disposal facility. -

A facility which receives uhwanted radioactive

*This regulation supersede§ AR 755-380,10 April 1962,

TAGO 708A—Oct. 250-468,,—6

Any Army ac-

‘GENERAL

material from nccumuhtlnc organizations and

which also stores, concentrates, packages, marks,

labels, ships; and effects the ultmnte dlqpoml of
this material.

d. Radioactive material. Any nmt'erial or com-
bination of materials that spontaneously emit ion-
izing radiation.

(1) Paclzozsotope
“radioactive.

(2) Byproduct material. Any material, ex-
cept special nu_cléar material, which has
“become radioactive by exposure to the

Any isotope which is

radiation incident to or which is yielded -

during the process of producing or utiliz-
ing special nuclear material. Cobalt-80
and strontium-90 are examples of by-
product material.
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' (3) Special nuclear material. Plutomum,
wranium-233, uranium enriched with the
isotopes 233 or 235, and any other mate-

rial which the U.S. Atomic Energy Com-

) . mission determines to be special nuclear

' material; or any material artificially en-
riched with any of the aforementioned.

(4) Source material. Any material, except

* special nuclear material, which contains

by weight one twentieth of one percent-

(0.05%) or more of uranium, or thorium,
. orany combination thereof.
(3) 8§ material. Collective term for both
source and special nuclear  material.
.Source and special material includes plu-

' tonlum, thorium, urammn—933 uranium--

935, and * uranium-238. In. addltlon,
whenever deuterium, tritium, enriched
lithium or compounds of these materials
are employed in special weapons applica-

“tions, they are considered tohe sourcea
special material and ‘must be controlled
and accounted for as such. -

" (a) Collectible amovnts of source and spe-

cial material. Tuballoy oxide oralloy,
plutonium oxides or mixtures of or-
alloy and tuballoy oxides that can be
-separated from those - matezmls with
which they were picked up or collected.

(b) Returnable amounts of source and spe-
* cial material. Those amounts of source
and special nuclear materials that are
to be _return'ed automatically to the
nearest national stockpile site or oper-
ational storage site without specific au-
thority of Commander; Field Com-
mand, Defense Atomic Support Agency
(FC/DASA). The following amounts
are considered nunnnmn___;e_tqmmble
quantltleS' c
1. Any part made of tub_alloy,'omlloy, or
~plutonium which has not lost its
_ identity even though it may be se-
verely damaged.

3 2. Any piece of tuballoy even though its
. identity as a part is no longer recog-
nizable, which weighs 100 grams or

more. This amount corresponds to a

square of metal 1 inch on a side, ap-

provmatply 8 of an inch thick..

suresand-— _izedtoreceive it under AR 700-52.

3. Any collectible amounts of tuballoy
oxide in quantities of 1000 grams (a
volume of approxzmately 42 cubie
inches or 2.75 cupfuls) or more.’

Any piece of oralloy or plutonium

metal which weighs 1.0 gram or more,

even though its ldentlty as a part is
no longer recoomzable. This amount
corresponds to.a bit of metal 1/, inch

by Y inch by ¥4 inch (0.64 em X

0.64 cm X 0.16 cm).
5. Any collectible amounts of oralloy or
plutonium oxides or mixture of or-

alloy and tuballoy oxides, in quanti- -

ties of 1 gram or more.

e. -Disposal of radzoactzve material. The act of
getting rid of unwanted radloactlve material
under proper authority. Dlsposml may be accom-
plished by .removal from man’s immediate habitat
or by transfer, donation, or sale to persons author-

f. Ultimate disposal. Ultimate disposal in-
cludes burial in the sea or land which removes the
radioactive material from man’s immediate habi-
tat. It also includes incineration, release into sani-

tary sewerage systems, and dispersal into air or

water under carefully controlled conditions. It
does not include action taken to.return source and
special nuclear material to FC/DASA or the U.S.
Atomic ' Energy Commission (AEC) for re-
. processing. :

g. Radioactive wcos-te_. Excess and surplus un-

-wanted radioactive material and material con-

taminated with radioisotopes, including source and
special waste as defined in A below, special weapons
radioactive waste and radioactive waste associated
with the produiction, possession, and use of radioac-
tive material: = Radioactive waste will' include

property which, while originally nonradioactive,

.- has become contmnunted to such an extent. that 1t.
is econonnc'tlly unsound to decontaminate or the

~ contamination cannot be reduced to an 'xccepmble :

level for its intended use.

h. Soyrce and special nuclear waste. Source
and special nuelear residues which cannot be eco-
nomieally separated from those m'mturnls wlnch
have been contaminated.

i. Radiation controlled area. Any area, access.
into which is controlled for the purposes of pro-
tection of personnel from exposure to 1‘ndnt10n or
to mchoqctn e materials.

TAGO 708A
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4. Résponsibilities. a. Commanding General,

U.S. Army Materiel Command. The Command-
ing General, U.S. Army Materiel Command, is
lespons1b1e for

(1) Formulating policies, procedures, and
methods for disposal of unwanted radio-
“active materials. _
Establishing Avmy radioactive material
disposal facilities in CONUS.
Conducting research and development
programs to provide improved methods,
techniques, and hardware for the disposal
of unwanted radioactive material.

(4) Designing and developmcr specifications
for specml containers for radioactive
waste, and producinig such containers
when a requirement is established:

(5) Providing technical assistance with re-

gardto specml radiological dlsposal prob-
lems '

(6) Providing technical advice for the estab-

@)

Iishment and operation of Army radio-
active material  disposal facilities over-
- seas.

‘(7 ) Providing qualified technical escort per-

sonnel to accompany shipments of un-
wanted  radioactive material when re-
quested : :

(8) Conducting an annual command i inspec-

~ tion of the Army radioactive material
disposal facilities located within CONUS.

b, The Surgeon General. The Surgeon Gen-

unw 'mted nuho‘lctlve and fissile 1mte—
rials.
(¢) Providing the means for securing spe-

cial permits from applicable Federal:

regulatory agencies.

(2) The above applies to the safe movement
of radioactive and fissile materials other
than weapons by the Army, iithin
CONTUS, and between CONUS, Alaska,
Hawaii, and U.S. territories.

d. Oversea commanders. Major oversea com-

manders are responsible for the following:

(1) The establishment of oversea mchoactn'
material disposal facilities as required.
(Ewception: Commander, U.S.
Forces, Southern Command.)

(2) Operation of the radioactive material dis-
posal. facility in strict accordance with
policies, procedures, and methods estab-
lished by the Commfmchncr General, U.S.
Army Materiel Comm:_md, and pubhshed

Army

in pertinent DA. directives, including
technical manuals. (Zaception: Com-

mander, U.S. Army Forces, Southern .

'Comm'md )
(3) The establishment of qualified escort of
unwanted radioactive material shipments
within the oversea theftter as mwy be Te-
quired. -
Safe transportation of umw anted radio-
active materials. In oversea areas, Army

{4)

commanders-will be guided by this regu-
lation and AR 35-55, except where sov-
ereign states have requirements which
differ from those contained in thisregula-
tion. In such cases, Army commanders
will observe the more restrictive require-
ments of either regulation.
Preparation of administrative procedures
consistent with this regulation.
(6) Conducting an annual command inspec-
“tion. of the Army radioactive material
disposal facilities located within their
respective commands.
e. Local commanders. Commanders of organi-

eral is responsible for providing advice, guidance,
and medical assistance on the health hazards asso-
ciated with and resulting from the disposal of
unwanted radioactive materials. Requests - for
medical advice and assistance will be forwarded
through command channels to The Surgeon Gen-
eral, ATTN : MEDPS-PE, Department of the
Army, Washington, D.C. 20315.
“er"Direstor of Transportation, ODOSLOG ™ "7~
(1) The Director of Transportation, ODCS-
LOG, is responsible for—
(a) Providing staff supervision and policy
_ ‘guidance for transportation, movement,
; : o and related safety during transport of
' radioactive and fissile mwtermla other
than weapons.
: *(b) Reviewing designs, spemﬁcwtmn and.
“test reports of slnpp_mg containers for

- (5)

or accumulate disposable mdlo’tctne qute and

materials will—
(1) Insure that, in the case of property
which is contaminated with radioactive

Te... TAGO 7084 ' - S : 3

zations, units, and activities which generate and/ o




AR 755-15

matérial,” all “possible efforts are made
to decontaminate the items before tak-
ing disposal action. In the event it is
economically unsound to decontaminate
the property or if the contamination can-
not be reduced to a safe level, the contami-
nated property will be treated as radioac-
tive waste. Decontamination procedures

and techniques are contained in TM 3-220.

(2) Provide for the local stérage, the prepa-
ration for shipment, and subsequent ship-
ment of radioactive 'material to the
appropriate radioactive material disposal
facility.

(3) Maintain an SOP to cover these activities

cat all times. Additional guidance is
furnished in TM 3-261.
f The Inspector General. The Inspector Gen-
- eral, Headguarters, Department of the Army will
be responsible for conducting inspections of all ra-
dioactive material disposal facilities. The Inspec-
“tor General will assume this responsibility on 1
Juh‘ 1967.
- 5. Tmplementation. Commanding Generals of
- U.S. Army Materiel Command; U. S. Continental
!Army Command, U.S. Army Combat Develop-
ments Command; U.S. Army Air Defense Com-
mand; U.S. Almy Security Agency; U.S. Army
Strategic Communications Command; U.S, Army
Intelligence Command; U.S. Army I‘omec Strike
Connmnd the major oversea commands, the heads
of Deparlment of the Army staff agencies, the
Commander, Military Tr affic Management and

Terminal Se1v1ce, and Supeuntendent U.S. Army

Military Academy. will issue instructions 1mple-
menting this regulation. As a minimum, the im-
plementing instructions will designate channels
for requests for radioactive materials dlsposql
assistance. .

6. Security, a. The security plan for disposal
of unwanted radioactive material will be prepared

by the command, activity, or project.manager re-
sponsible for the material. The security p]an for
disposal will be incorporated into the technical
literature for the item. The plan will provide the
continuity of security protection for the radio-
active material which is commensurate with the
- level of security classification involy ed, and \\111
pronde plocedurex for declassification.

b. Activities preparing to ship classified radio-
active material will alert the consignee, in advance
of shipment, of the security classification involved

vll'

tained-and- procedures-for-safe randling;
and disposal of these items.

and the procedures for declassification after
receipt..

¢. Areas in CONUS in which unwanted radio-

active material is stored, either temporarily pend-
ing shipment, in a consohd'ltlon storage area, or in
an ultimate land disposal avea, will be deaxglmted,
posted, and protected as Restricted Areas, in ac-

“cordance with AR 380-20. Physical safeguards

which are appropriate to the degree of hazard or
security classification involved will be employed,
as described in AR 380-20. Commanders out-
side CONUS will use the provisions of AR 380-20
as guidance in the establishment of area protec-
tion and physical safeguards for radioactive ma-

" terial in storage.

7. Budvetlnv and funding. a. The disposal of
unwanted radioactive material will be budgeted
and reported under account 2290.2, in accordance
with AR 37-1. Functions include handling, proe-
essing, packaging, escort service, transportation of
'unwanted radioactive nmteual for shipment to
radioactive disposal facilities. All costs for the
above functions will be financed by the shipping
installation or activity. Costs for ultimate dis-
posal will be borne by the command operating the

- radioactive material disposal facility.

b Oversea commanders are responsible for
budgeting and funding for all costs incurred in
processing, shipment, and ultimate disposal over-
seas or returi to CONUS Army radioactive mate-
vial disposal facilities, including technical escort
but excluding ocean transportation costs which are
initially financed by the Military Sea Transporta-
tion Service and which will be budgeted and

- funded by the ODCSLOG, Director of Trans-

portation. , .

8. Suppo’rt of equipment. Each commqnder
1651)01151ble for the procurement and issue of items
of equipment which contain radioactive materi 1als
will insure that the specifications and technical lit-

“erature for the item contain information as to the .

quantity and type of radioactive material con-
storm_q,

9. Special problems. Special mdxoactn' ma-
terial disposal problems requiring logistical assist-
ance will be directed to the Commanding General,
U.S. Army Materiel Command,

AMCMA-DA, Washington, D.C..20815. Radio-

active mdteual disposal pr ob]ems involving licens-
ing regulations, decontamination, ‘111(1/01 radio-
loglcf\l safety will be routed to Commanding Gen-
eral, U.S.
AM C‘\D

1\1‘111y \I‘ltemcl Commnnd ATTN:

TAGO. 7084
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Sec’non II ACTION BY ORGANIZA’I‘IONS HAVING UNWANTED RADIOACTIVE
MATFRIAL

10. Holding action. Activities generating or
accumulating radioactive material,
waste, will place such material in a secure local
storage area pending shipment to a radioactive
material disposal facility. It is more economical
to process large quantities of radioactive material
for nltimate disposal than to process small guan-
tities. Therefore, installations which have radio-
logical protection officers (AR 40-14) and which
are able to store and safely consolidate radioactive
material intended for ultimate disposal are en-

" couraged to consolidate their waste before request-

ing shipping instructions. Additional guidance
is furnished in TM 3-261.

11. Local stoerage. «. A radiation controlled
area will be established to store accumulated radio-
active material on a temporary basis. This area
will bs posted according to AR 885-30 to restrict
entry and adecuate security must be provided to
prevent unauthorized access into and/or removal
of the radioactive material. Until such time as
the material is received by the radioactive material
disposal facility, radiation safety associated with
the material will be the responsibility of the Army

element- which was authorized to use the material

under an AEC license or Department of the Army
radioactive material. authorization 1ssued in ac-
cordance with AR 700-52.

b. Where prwtluable, material will be segre-
gated as follows:

(1) Combustible.

(a) Liquid.

" (d) Solid.

(¢) Gases. .
(2) Noncombustible.

(2) Liquid.-

(&) Solid.

" (¢). Gases.’

‘Each container having radioactive materials
stored therein will chsplny a DA Label 15. (Cau-
tion: Radioactive Materials) and, if applicable, a
radioactive waste container log.
information, if unclassified, will be <11own onD A
Label 15 or on the log:

(1) Radiation symbol and words “C‘mtmn——
Radioactive Material.” : _

»(2) Nomenclature, Federal stock number,
and, where applicable, serial number.

TAGO 7084

including

“ ¢:"Materials will bestored'in covered containers:— -

The following

(o) Physical description.

(@) Solid, liquid, or gas.

() Quantity (number, weight, volume,
and, if gaseous, pressure at standard
conditions).

(4) Chemical description.
() Hazardous chemicals present.
(6) For liquids, solvent present.
(5) Radiological description.

(a) Radioisotopes.

(&) Millicuries of activity per radioisotope
and' date measured or determined.

(¢) Maximum dose rates (mrad/hr) at the
surface and at 1 meter from the sur-
face of the storage container..

d. The local fire department will be kept cur-
rently advised as to location and types of stored
radioactive material and procedures for fighting
ﬁres adjacent to or involving radioactive material.

2. Serviceable -or economically repairable
ltems. Accountable radioactive property (source
sets, etc. ) which is serviceable or economically re-
pairable will be reported to the appropriate na-
tional inventory control point (NICP) for dis-
position instructions unless otherwise instructed
in the technical literature pertaining to the item.
The national inventory control pomt should tﬂke
one of the following actions’

a. Direct that the property be transferred for
further utilization to another A.lmy installation
or agency which is authorized to receive 'such ma-
terial.

" b. Request fxuthouuy throuofh command chan-

nels from the Deputy Chief of btaﬁ’ for Logistics,

PEMA Execution Division, to transfer this prop-

erty to authorized agency outside the control of'

the Army. (After a policy has been established
for-a pmtlcular type of equipment, further co-
ozchmtlon Is unnecesszuy fo1 tmnsfels of 1ten1>

ment of. the ‘Army appmv al, the transfer of the
material can be accomplished. '

¢. Direct the possessor of the property to decon-
taminate it or to process it for ultimate disposal as
radioactive waste in accordance with pamcrmph

13. Guld'tnce on decontamination is contamed in

™ 3-2 :
13. Waste from special weapons. Radioactive
waste such as paper, clothing, and dust contami-

07

nated with source and special material will be

5
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packaged and labeled in accordance with TM 39-
20-8. :

. 14, Returnable amounts of source and spe-
)eial nuclear material. Returnable amounts of
source and special nuclear material from speoml
sweapons will be packaged, labeled and shipped in
accordance with instructions in TM 39-N-11.

15. Disposition instructions for radioactive

materials intended for ultimate disposal. a.
Requests for disposition instructions should be
submitted as follows: :
(1) CONUS, U.S. Army Forces, Southern
Command and Greenland. Installations
and activities located in° CONUS, U.S.
- Army Forces, Southern Comnﬂnd, and
Greenland will forward disposal requests
to Commanding Officer, U.S. Army Edge-
wood Arsenal, ATTN S\IUDA—ISDO
Edgewood Arsenal Md., 21010.°
(2) Oveonsea comwmnds Army installations
and activities located outside CONUS,
‘other than Greenland and the U.S. Army
Forces, Southern Commniand, will forward
disposal requests-in accmdance with in-
structions of the theater commander.

- b. Requests for disposal will contain the follow- _

ing information:
. (1) Nomenclature and F ede1 al stock number
and where applicable, serial numbers.
(2) PhySIC'Ll description of items to include—
() Solid, liquid, or gases.
() Ouantzty (number weight, and volume
and, if gaseous, the standard pressure).
(¢) Number of 111chv1duul items per p’tcl\.-
age and type of package.
(d) 2 Number of shipping containers.
(¢) Exterior dimensions and weight of
packaged shipping container.
() Shleldmcr material -and thickness,- if
- 'Lpphcable i

number if apphcmble
(8) Chemical and l.llelQOtOplC descuptlon
to include—
(a) Hazardous chemicals pletent
(3) TFor liquids, the solvent present.
(¢) Radioisotopes present.
(4) Radioactivity and mdntlon measure-
ments, to include— '
(a) \Iﬂhcuue:. of '1ct1wtv of eﬂch radioiso-
tope.
(b) Maximum mdmtlon dose rates (mmrad/
hr) at the surface and at 1 meter

" (g) ICC,USCG, or CAB peunlﬂ or waiver
“stallation..

from the surface of the radioactive
items, if practical. If dose rate at 1
" meter is undetectable, report dose rate
at- 1 foot from surface. For alpha
- sources, report counts per 'minute at
surface.
(¢) Maximum radiation dose rates (mrad/
hr) at the surface and (mrad/hr) at 1
meter from the surface of the package.
(d) Security consideration.
1. Classification. )
2. Procedures for declassification.
¢. Emergency requests will be made by the most
expeditious means.available.

16. Replies -to disposal requests. Replies to

_ultimate disposal requests will furnish the follow-

ing minimum information:

a. Any packaging, labeling, shipping, and spe-
cial transportation information beyond that estab-
lished by AR 55-55.and AR 55-355.

b. Adequ’tte radiation safety requlrements to be

~ observed.

¢. Preferred date and time for receiving ship-
ment.

d. Special instructions to be observed during -~

transit and at transfer points. '

17. Shipment of unwanted radioactive mate-
rial. a. Containers for Tadiocactive-material will-
be substantial enough to endure the shocks of

-transportation without allowing escape of radio-

active material. Containers should comply with
1CC container specifications.

b. Unwanted radioactive materials for dlsp'osal,
when moved locally within an installation, may be
moved by unit transportation under the supervi-
sion- of a technically qualified officer, enlisted per-

son, or Department of the Army civilian of the
] - ' B

installation.
~¢. The post transportation officer will arrange

_for _shipments of all unwanted radioactive mate: .

rial to be transported beyond the limits of an in-
Certification of the contents as to haz-
ards, special requirements, safety precautions, will
be made to the post transportation officer in ac-
cordance with AR 53-55. The post transportation
officer will insure compliance with AR 55-55, AR
55-162, and AR 55-355 and will take such other
actions as are necessary under existing regulations

to insure safe and secure tr anspmt from origin-to *

destination.
d. Use of U.S. mails including parcel post is

prohibited for fom'mdlna w anted 1‘1dloncl,lv

matelnl ' -

"TAGO 7084




te

t

}

18. Special shipping instructions for CONUS,
Alaska, and Hawaii. «. Transportation of radio-
active material and.waste materials ecan be accom-
plished by either military or common carrier,
whichever is more advantageous to the Govern-
ment, and in strict accordance with applicable
regulations. If,in the best interests of the Govern-
ment, & waiver.or permit is 1equu‘bd for a given
shipment, application for waiver or permit wﬂl be
made to the Deputy Chief of Staff for Logistics,
ATTN : Director of Transportation, for approval
prior to submission in accordance with paragraph
203019 or 216035, AR 55-355.

b. When radioactive material is shlpped by
common carrier, marking and labeling will con-
form to AR 80—00 55-55, and 55-355. In addi-
tion, the following supp]mnent-ary information, if
unclassified, will also be marked on each package:

(1) Radiation symbol and “CAUTION
- RADIOACTIVE l\-IATERIAL.”
(2) Consignee.

(8) M‘uumum dose rate in mrad/hr at sur-
. face of package.
(4) Maximum dose rate in mrad/hr at 1
~ meter from package.
(5) Radioisotopes present.
- (8) Amount of radicactivity, i.e., number of
: curies, milliculies, or microcuries con-
tained in the package.

nation”.
also conform to Canadian requirements.

areas other than Alaska and.Hawail, «. In
oversea theaters, local national or international
-regulations in forece within the count.ry of origin

21. Disposal by radioactive material disposal

,_;;_ -facilities. - a- T.ocal-disposal of-AEC-licensédra-—

dioactive materials will be in accordance with Sec-
tions 20.106, 20.301a and b and 20.303 of 10 CFR,
Part 20; Wlth regulations of local civil regulatory
~ bodies; and where applicable, with mtexmtlon‘ll
at’rreement In oversea areas, the more restrictive
rermhtlons domestic or foreign, will be followed.

Note. Copxes of 10 CFR 20 are available from the U.S.

ing, Washm"tou, D C. 20345.

" TAGO 7084

(7) 'Words “No removable surface contami-" "
¢. Shipments to or passing through Canada will

19. ‘Special shipping instructions for oversea .

Atouuc Energy Commission, Director of Materials LlCEDS-

e T AR TS

and countries throuoh \‘»hlch the tnw anted radio-
active materials are moved will apply.

b, Shipments of radioactive material destined
for CONUS, Alaska, and Hawaii will be labeled
and marked as required in paragraph 18.

¢. Shipments not destined for CONUS, Alaska,
and Hawaii will be marked in accordance with the
requirements-of the regulations of those areas to
which and through which the shipments are to be
made. In addition, information indicated in par-
agraph 180 if uncl‘l sified, will be marked on each
package containing rmchowctlve material.

20, Escort of shlpments of unwanted radio-
active material.” . In special situations, material

will be escorted from the point of shipment into the -

radioactive material disposal facility. This is
done in the following cases when—

(1) The material cannot be packaged and

sh)pped without waiver of an ICC CAB,

USCG requirement. Requests for

waivers for such shipments, will list Dep- -

uty Chief of Staff for Logistics, ATTN:
Director of Trausportation, Department
~of the Army, as an intermediate address.
(2) Security considerations require an escort.
(83) The commanding officer of the shipping
agency considers an escort is in the best
interests of the Government based on an
evaluation of inherent factors of public

relations, economics, and devree of haz- .-

ard involved.

b. Where escort, of shipment of unw anted radio-
active material is required, escort will be arranged
for in accordance with section VI, AR 55-16 and
AR 55-55. If qualified personnel are not avail-

_able, escort assistance can be obtained from Com-
manding Officer, U.S. Army Technical Escort

Unit, Edorewood Axrsenal, ] \Id., 21010.

Sectlon I11. ULTIMATE DISPOS AL

b. The type of ultimate disposal operations con-
- ducted by eaclof thie radioactive material disposal

~ facilities located .in CONUS or ov erseas will -be
coordinated with the Commanding General, U.S.
Army Materiel Command. The operations of the
radioactive material disposal facilities will be in

accordance with TM 3-260. The Commandmo :

General, U.S. Army Materiel Command, will con-
duct such liaison visits as are necessary-to Army
radioactive material disposal facilities to enable

“him to carry out his responsibilities, as outlined in

7
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parag mph 4 In addition, he Wlll proxrlde fornec-

-essary technical wsmstnnce vmts at the 1eque<t of
oversea commands. :

.~ 22. Disposal authorized locally. . 1 ommlly
.- ultimate disposal is limited to radioactive material
i ) disposal facilities (TM 8-260). - However, units
* * other than authorized radioactive m‘uerml dis-
* posal facilities nmy chspose of radioactive mate-

rials as follows:

(1) Dispose of specific types and quantities
- of radionctive material in accordance
with disposition instructions obtained in

accordance with paragraphs 15 and 16.
2) Dlspo:e of effluents. (hqulds and gases)
into unrestricted areas in'accordance with

Title 10, Code of Federal Regulations,

Section 90 106, provided locml govern-,

ments do mnot prohibit such chsposﬂ
Comphmce with concentrations estab-
lished in Appendix B of Title 10, Code of
Federal Regulations, Part 20 \»111 be de-
termined by averaging concentrations on
a monthly basis mste‘td ‘of on a yearly
basis. . :
(3) Dispose of hqulds into the sanitary sew-
age system in accordance with Title 10,
- Code of Federal Regulations, Sectlon
20.308, provided local gov ernments do not
« prohibit such disposal.

b Incmerfltlon of Atomic Ener gy -Commission .

(AEC) licensed radioactive material is not author-
1zed except by imnits possessing a valid AEC license
which authorizes incineration of such materials.
¢.. Incineration of radicactive materials other
than AEC licensed material and land burial of
* radioactive materials on Army installations is not
authorized without approval of Comnunchnrr
[A'\IC AD]

By Order of the Secretary of the Auny

General, U.S. Army Materiel Command. Request
for such approval will be forwarded through chan-
nels to Commanding General, U.S. Avmy Materiel
Command, ATTN: AMCAD-S, Washington,
D.C. 20315 and will contain all the information
required by paragraph Tn, AR 40-87. v

d. Conventional disposal of solid material is au-
thorized for waste material which has been con-
trolled through-the period of radioactive decay to
a normal background level of activity, 1.e., less
than 0.002 microcuries per gram. This procedure
is recommended for hcﬂlhes with adequate local
storage and for materials containing short, half-
life radlolsotonea to decay to bacl\orourd level
within less, th'm 12 months. This plocedure is
used by some hospitals and laboratories where
short, half-life l'ﬂlelbOtOPGS are used in tracer
techmques ‘and the resulting waste contains low
level activity in such items as excreta, laboratory
animals, 1nfect10us waste, absmbent t1=sue and
sputum.

e. Disposal operfltlons outside the Umted States,
its territories and possessions, will also be subject
to the radiological safety 1'equu'ements of the host
nation. In the event of a conflict in regulations,
the more severe regulation will govern.

7. Waivers to the above requn'ements w i1l be
granted only for unusual circumstances. Requests
for such waivers, will be addressed to the Com-

“manding Geieral; U.S. Army Materiel Command,”

ATTN .A\ICA.D—S, Washington, D.C. 20315.

23. Transfer, sale, or domnation. ,Trqnsfer,
sale,.or donation of radioactive materiel to other
than authorized Army recipients requires prior
approval of the Deputy Chief of Staff for Logistics
(see AR 700—59)

HAROLD Ix. JOT—I\TQO\
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