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NGV 13-1973

ATOMIG ERERSY
S COMMISSIOR
Regulatoly
Mall Secﬂﬂ!

US Atomic Energy Commissio:
Directorate of Licensing
Materials Branch
Washington, DC 20545

Gentlemen:

Attached for your consideration and approval is an application for a
Source Material License from the US Army Electronics Command,-Fort
Monmouth, New Jersey.

Additional information to supplement the appllcatlon is provided as
follows: :

a. Air samples are taken only as deemed necessary. Source materials
‘are used in very small quantities, ordinarily less than 25 gm, in these
facilities, ‘and continual air sampling is not considered necessary.

» b. Procedure for dumplng hot waste’ into the sanltary sewer is
descrlbed in Incle gure 3.

“C. 'The_hood system in room 15C of Building.S-45fuéeS'a Kewanee
Scientific Equipment filter, catalog number 854. The filter is moni-
tored for gamma at least annually, and more often if frequency of usage
dictates. The filter is changed often enough:to preclude it being
unduly hazardous to handle. Procedure for changing filters is included
in Inclosure 2. The hoods in building 2700 do not use filters, biit the’
small quantities of source material 1nvolved present no real hazard in
this regard. :

'd. Because of the small quantities of source materials used at any
one time, and the infrequency of use, periodic biocassays do not seem
necessary. Should any event occur which would make bioassays advisable,
this service will be provided by the Army Surgeon General.

Sincerely yours,

3 Incl . .' ER M. BAL%’ ~! >

as Chief, Support Division nE‘Q

I



FORM AEC-2 ' ' : !
3-64) . ’ - :
Previous editions

arc obsolete. UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE 40-8Y) 9#—

Pursuant to the regulatxons in Title 10, Code of Federal Regulations; Chapter 1, Part 40, application is hereby
made for a license to receive, possess, use, transfer, deliver or import into the Umted States, source material
for the activity or activities descrxbed

l nailasorE ‘Eile Cy,

r\ORM APPROVED
BUREAU OF BUDGET NO. 38-R002.

1. (Check one) 2. NAME OF APPLICANT Lichal
X (a) New license Dept of Army, US Army Electronics Cormnand
[0 (b) Amendment to License NO. ———————| 3 PRINCIPAL BUSINESS ADDRESS
[0 (c) Renewal of License No.. | ATTN: AMSEL-RD-H
[j (d) Previous License No. Fort Monmouth, l\Tew Jersey OTT703

. 4. STATE THE ADDRESS(ES) AT WHICH SOURCE MATERIAL WILL BE POSSESSED OR USED
Will be possessed and used within the US Army military reservation of Fort Monmouth
New Jersey

5. BUSINESS OR OCCUPATION : 6. (a) IF APPLICANT IS AN INDIVIDUAL, STATE . (b) AGE
. CITIZENSHIP

U. S. Govermment N/A o N/A

7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL BE USED

'‘See’ Supplement B.

8. STATE THE TYPE OR TYPES, CHEMICAL FORM OR FORMS, AND QUANTITIES OF SOURCE MATERIZ SE T§RE
POSSESS. USE., OR TRANSFER UNDER THE LICENSE
(a) TYPE (b) CHEMICAL FORM (c) PHYSICAL FORM (Including WOUNT I
, : % Uor Th.) - (in poun
NATURAL URANIUM ,
v See Supplement A
URANIUM DEPLETED IN :
THE U-235 ISOTOPE See Supplement A
THORIUM (ISOTOPE) See Supplemérrb A
(e) MAXIMUM TOTAL QUANTITY OF S_QURCE_ MATERIAL YOU WILL HAVE ON HAND AT ANY TIME (in pounds)
‘ - 622.5 1b.
9. DESCRIBE THE CHEMICAL PHYSICAL, METALLURGICAL, OR NUCLEAR PROCESS OR.PROCESSES IN WHICH THE SOURCE MATERIAL WILL

BE USED. INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT AN TE, . AND PROVIDING

F'LlCANT S - SUPERVISORY PERSONNEL INCLUD!NG PERSON RESPONSIBLE FOR RADIATION SAF
APPLICANT IS AN INDIVIDUAL).

See Supplement C

11. DESCRIBE THE EQUIPMENT AND FACILITIES WHICH WILL BE USED TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE OR PROPERTY
AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED IN ITEM 9: INCLUDE: (a) RADIATION DETECTION
AND RELATED INSTRUMENTS (including film badges, dosimeters, counters, air sampling, and other survey equipment as appropriate. The description of
radiation detection instruments should include the instrument characterxstxcs such as type of radiation detected, window thickness, and the range(s) of each in-
strument).

See Supplement D

(b) METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUME.NTS LISTED IN (a) ABOVE, INCLUDING AIR SAMPLING
EQUIPMENT (for film badges, apecify method of calibrating and processing, or name supplier).

See Supplement E.




Page 2.

11(c). VENTILATION EQUIPMENT WHICH WILL BE USED IN OPERATIONS WHICH PRODUCE DUST, FUMES, MISTS, OR GASES, INCLUDING

PLAN VIEW SHOWING TYPE AND LOCATION OF HOOD AND FILTERS. MINIMUM VELOCITIES MAINTAINED AT HOOD OPENINGS AND PRO-
CEDURES FOR TESTING SUCH EQUIPMENT. .

See Supplement D

12.

DESCRIBE PROPOSED PROCEDURES TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE AND PROPERTY AND RELATE THESE PRO-
CEDURES TO THE OPERATIONS LISTED IN ITEM 9; INCLUDE: (a) SAFETY FEATURES AND PROCEDURES TO AVOID NONNUCLEAR ACCI-
DENTS., SUCH AS FIRE, EXPLOSION, ETC.. IN SOURCE MATERIAL STORAGE AND PROCESSING AREAS. R

See Supplement F

(b) EMERGENCY PROCEDURES IN THE EVENT OF ACCIDENTS WHICH MIGHT INVOLVE SOURCE MATERIAL.

See Supplement F'

{c) DETAILED DESCRIPTION OF RADIATION SURVEY PROGRAM AND PROCEDURES.

See:Supplement F

. WASTE PRODUCTS: If none will be generated state “None’’ opposite (a) beIow If waste products will be gener-

ated, check here [] and explain on a supplemental sheet:
(a) Quantity and type of radioactive waste that will be generated. - e :
(b) Detailed procedures for’ waste disposal. . : Jene— AL 7575 -5

. IF PRODUCTS FOR DISTRIBUTION TO THE GnNERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN

10 CFR 40 ARE TO BE MANUFACTURED, USE A SUPPLEMENTAL SHEET TO FURNISH A DETAILED .

DESCRIPTION OF THE PRODUCT, INCLUDING:

(a) PERCENT SOURCE MATERIAL IN THE PRODUCT AND ITS LOCATION IN THE PRODUCT

(b) PHYSICAL DESCRIPTION OF THE PRODUCT INCLUDING CHARACTERISTICS, IF ANY, THAT WILL
PREVENT INHALATION OR INGESTION OF SOURCE MATERIAL THAT MIGHT BE SEPARATED
FROM THE PRODUCT.

(c) BETA AND BETA PLUS GAMMA RADIATION LEVELS (Specify instrument used, date of cahbrat:on and
calibration technique used) AT THE SURFACE OF THE PRODUCT AND AT 12 INCHES. .

(d) METHOD OF ASSURING THAT SOURCE MATERIAL CANNOT BE DISASSOCIATED FROM THE MAN-
UFACTURED PRODUCT

CERTIFICATE

(This item must be completed by applicant)

. The applzcant and any official executing this certificate on behalf of the applicant named in Item 2,

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

Dept of Armx, US Army Electronics Command

(Applicant named In Item J)

29 BUG 1973

Date.d- : N | BY: Wiﬂ/w Mo Afae

A (Pnnt or type naﬁ under signature)
WALTER S. McAFEE
' Commander's Representative

(Title of certifying official authon‘zpd to.act on“behalf of the applicant)

WARNING: 18 U1.S.C. Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it a criminal offense to make a willfully false state-

ment or representaiion to any department or agency of the United States as'to any matter within its jurisdiction.

U.S. GOVERNMENT PRINTING OFFICE: 1964—0-706-977 B817—427—2




"'lTSupplement C

' ﬁfTSupplement E-

FR

- SUPPLEMENT LISPING - =~

:rs.‘Supplement A

Types, chemical forms and quantities of Source material. }f?

I“'fsSupplement B

Purposes of source material and processes involved. : j'35ﬁ'

Users of source material and qualiflcations..f”,ﬁ

.}fSupplement D

icilities and equipment.,th“t

Instrument calibratiOn.:jjﬁ,k_..

‘\‘}fSupplement F

Radietlon Protec+ion Progrem.




L Supplement A

e Types, '»Chemicé.l.F'c_)m;”‘and _Qﬁéntit‘i'es'f. Of__‘S_burcé,:l.datgria;".f

1
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The follow1ng types, chemical forms, and quantities of source material will - 

.. Supplement A-Ly?*]"7’

. item 8

.

be received, possessed,_used and transferred under the license"

' Natural

a.

b

] Metal ee,uii',v‘_,,'i.:j i.

Uranium

'Uranium acetate g;i_   ,€ a.
Uranyl zinc_sodium aceteteib;i
'JeUraniuijetfaehlqride:: n' e;f

Uranium;nitrateﬁ"kg. S A

f;Uranlum potassium sulfate ftf
'f»"natural urenium R 8-

'ﬁany,COmpéﬁﬁ& :iqjgfb S

depleted in the U-235 1sotope~'

m -2
fwThéfiﬁﬁf0¥iae ‘:eei $   : :k!
v*eTﬂofiuﬁ:eonfeinihg‘élasef,'1;

_eny compownd - m.

t powder;‘fe$~

'powder:}_in
v5:'¥_vUranium °xme : | e .;{.'}:. powder._ti.‘-‘]",.;t '.'.-":‘
powderf?€f;;f
metal w.g:{

fiany solld
]orﬂliquid_

99% v

}%%m
u.powder ‘
1fSolld 30%
TR . )

V‘any solid
or llquid

lesstmnosm.
powaery;{g;;:less than 0. 5 1b.f;f»a.-
powaer}glé;iiless than o 2 lb -

. less than u Ib. j.esg,fegf:

1eSS'than-3 1b.;f.w* -

1ess than O 5 1b.

}1ess than o. 3 1b.f3"

h; less than 5 lb

1. less than 600 b. -
(Commercial grade) 'ig,A: el

j;iiless thaﬁf2”15; fefQJ; ;*“
L k;iilees>than 5 1b. e;efi_};
i;v;iess.than 1 lb., BT

m:liless_than.5_1b..f3?f77:“=*

||
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| Supplemerrt B

item 9 .

Source materiel &, b, ¢, 4, e, £, g, h, J, k, ‘and 1 is used for celibration of
dosimeters and for obtaining standard alpha, beta end gamma spectra in spectral
investigation.

Source material g is used in very thin layers in neutron sensitive semirad -
" dosimeters that utilize the fission products triggered by the neutrons. less

" than 0.01 1b is used in these devices.

Source material i is used as shielding and filter material on three ra.d:lological -

instrument calibrators manufectured by EON Corp model MRC-8914 Less than two
hundred pounds is used in each calibra.tor. L

Source material J will be reacted with 3d transition metals to form magnetic
intermetellic compounds (5-25 gms). The reaction will consist of melting the
compounds in a crucible inductively. This will be done in confinement under :
argon and vented through & hood. Samples employed for Physical measurement w:lll
be sealed in epoxy, or other suita.ble plastic or seala.ble container. ' ,

; ~ Source material h and m will be used for various a.spects of research and
: development by the la'boratories . ' . F

||
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* . SUBJECT: Individual Users |

 supPrEMENTC

'if:l.LiReference- ‘Form AEC- 2 Item lO.‘H?”“" RIS

-'ft2§' Users of radioactive material. The use of radioactive material covered Sl
f»by this license shall be limited to a :

ie.f The RDSE RPO, Alternate RPO, and Technical Staff of RPO.
Viﬁih.v;Individuals approved by the Committee who are-

'Vij(l) RD&E employees stationed at Fort Monmouth.

“(2) Non-RD&E employees working at Fort MOnmouth on RD&E research

. development or test programs. [;J_;,f_

An indiv1dual(s) working under the direct supervision of an RD&E em-,"'
ployee approved by the Committee to directly supervise the individual's work

L with the radicactive material involved. The individuzal performing the work Q‘hrvhf

need not be an RD&E employee. : The primary duty station of the employee

L performing the direct superv1sion w1ll be Fort Monmouth New Jersey.i-

. Note that direct supervision means that the supervisor is in a physical loeauion =

where he can see the individual(s) being supervised or he is in a nearby area -

' where he can hear a call or signal from said individual(s) and be able to reach L
[_Tthe location where: the 1ndividual(s) is working within a few moments =

3. Qualifications of Users and "Radiation Supervisors approved by the :
Committee. The Committee evaluates an applicant's (a) experience with radiation
‘and radicactive material (b) training in the principles and practices of -
- radiation protection, radioactiVity measurement standardization and monitoring
.techniques and instruments, mathematics and calculations basic to the use and
measurement of radioactivity, and the biological effects of radiation, and (ec) -
his familiarity with pertinent. regulations and procedures, to insure they are
commensurate with the hazard and activity of the radioisotopes requested in:,"-
‘his application.,.i_:,,. P T ST S D SO ST B T

:v’h,;‘SeevInclosure-l for?

:ﬁ.,.at"List of’ individuals who serve as

‘i?(l) Members of the Commlttee.ffiff;ifr{"n

. (2) weo,. Alternate RPO and Technical Staff of RPO.

b;"Training and Experience of individuals who serve in the abovefmentioned '

:capacities.-}




- SUBJECT: -

INCLOSURE 1 TO SUPPLEMENT C

Training and Experience

"'1,ﬁ Members of the Ionizing Radiation-ControlvCommittee:

a. . Dr. Wolfgang J. Rarm, Chairman of the Committee,

R .n..

Srameey B. fBTIER -
.lhacsknmntji:jznux:n

Mr. Charles F. Pullen, Supervisor of Radiation
~ Facilities, Nuclear Hardening Technical Area, ET&DL,~
- .RD&E, and Secretary of the Committee ‘

. alternate RD&E RPO, and Principal Research Scientist,

Ruclear Hardening Technical Area, ET&DL, RD&E

R § U RPO for RD&E .

"“Mr. Louis ILeo Kaplan, Deputy Director, RD&E Technical -
 Support Activity, RD&E ' N

Dr. Horst H. Kedesdy, Leader, Luminescence'Phenomena S
. Research Team, Beam Plasma & Display Technical Area, D

ET&DL RD&E

Dr. Stanley Kronenberg, Nuclear Hardening Technical

B Area, ET&DL RD&E .

_CPT William A Martin, Environmental Engineer and RPO
_.for Medical Department Actlvities : B

Dr Walfer S.. McAfee, (ECoM Command

R'MAJ Bruce McClennan, Chief of Radiology, US Patterson i'
' Armw Hospital Fort Monmouth ;

"Mr Richard Rast Physical Scientist, Radiac R&D Group, ;-'f'fC
. CS¥TA, RD&E L T PR TR o

: Mr. J A Robertson, Chief Eqn_pment Mgt Div., R&D
"-_Technical Support Activity, RD&E tﬁ;,, .

M. Bernard M. Savaiko, Satety Director, ECOM

*.er Edward C. Thomas, Safety Specialist and RPO for
: Headquarters & Installation Support Activity

Mr R J.‘Verba, RPO for Maintenance Directorate o

/?7

lbigg?’4€qvv1//ﬂ/

l'cii_il-,fr],?'
Ceaas
DeSIgnated Commi--*

o ttee Representative) Scientific Advisor to Director of
‘;RD&E : T - e .

; és/ 2%65//7
&m%%@

 £-1-20

‘°;?J1Pa§e No.:;;

C 1-3

zkﬁ/

_Cfle9~lf~

'1cli-ih; o

c11s

{i
4Tn449“@V
C 1- 16 e

a8

Cg-l-21

caee

. c-1-23

||
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- 2.

—

RDEE RPO, Alternate RPO, and Technlcale Staff of RPO: S
g 77L .6.

STANLEY (5. F2TT7ER dﬂ
a. Mrr—dames=H—8armery—Jrs, RPO for RD&E

ém)mgs £ Taceey | :
-a:zjﬂztfgzng:dzzﬂsmm Alternate RPO for RDEE 4 : c-l-3

" Ce Hr. Bartholomew F. Savignac, HP Technlclan.',f I - C-l-zk ?:1

RadIOIOQIcaI Protection Office, RDEE

C-1-2

i
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TRAINING &. EXPERIEJCE WITH RADIATION & RADIOACTIVE MATERIAL
-OF.»

IL;;Dr; Wolfgang J Ramm : L/J/ }\

IIaTITLE.Q Supv. Research Sc1entlst

'.POSITION._ Pr1nc1pal Qesearch Sc1entlst Chalrman of thele~
' ' \Ionlzlng Radlatlon Control Commlttee and Alternate:
RD&E RPO - : o R oo

EDUCATION~ PhD (Phy51cs) Unlver51ty of Le1p21g; Germany

I;-VOCATIOVAL EXPERIENCE WITH RADIATION

’ a;,IResearch A55001ate, Kalser Wllhelm Instltute for Phy51cs,'3f
S wBerlln,-Germany, 1936 1947.,u_ . o L PRIRR

°'b}.fWorPed in fields of radlatlon physrcs and nuclear ohy51cs,=gN
‘ sactlve in~ radlatlon d051metry from 1937 to present tlme ,:*.T

o c. 'Phy51c1st at USAEL from 1948 to prescnt tlme.- Theoretlcal
1. and eyperlmental work 1n radlatlon d051metry durlng all :
‘t].]ls tlme.. I Dol ) ) . .

'INd;'-Wrote chanter 6 "Sc1ntlllat10n Detectors intHinefand o
' ~ Brownell Radlatlon D051metry publlshed by'Academi;.ﬁff“”*V
“Press 1956.. . - R R T e

V.“die}.'UCAEL Radlologlcal Protectlon Offlcer 1957 to 1961 ann
' "agaln in 1961 to- present._:1- . : ,

FORMAL TKAI IUG II RADIATION —‘Uan of Le1p21g, Germany, 1926 36'

'=a..HPr1nc1pleq and T’ractlces of Ra dlatlnr Protectlon IN*'
b. . Radioactivity lcasurement Standardization and

; . Monitoring Technicues and Instruments - e

C. 'Wathcmatlcs and- Calculations La51c to the Use and

. Measurcrment of Radiocactivity: L

de blologlcal Iffects of Radlatlon _"

C;l-3d_‘



ON "THE JOB TRAINING.Z Kalser Wllhelm Instltute, Berlin, Germany,
' - 1936~-47; US Army Electronic Laboratories,
. 1948 to present. - . :

8 Pr1nc1ples'and Practices of Radietlon Protection
b. Radiocactivity Measurement Standardization and Monitorlng

Techniques and Instruments
c. Mathematics and Calculations- Basic to the Use and

. . Measurement of Rddioactivity - L
d. Blologlcal Effects of Radlatlon L

ACTUAL USE OF RADIOISOTOPES. (See chart on followlng page) '-t

/]



-0

51

<2,
© Gr

ISOTOPE. - MAX AMT

| ACTUGAL U%i OF RADIOISOTOPES: '

WHERE GAINED

' DURATION

 TYPE OF USE

Radium .  f“,2 curies

1.5 Mev Cor rﬂLt— ‘u cvrleSI‘:'

-

talton /”Pr1orator'

"',bombardc} clements

-“Jm

Mev -
ff-f

st Lewrie -
'-ﬁCsJ-"_’vU3;‘»’g:f 120 curiesfg.-vw‘v

~ Mixed  fizzion . .1 curie o
 products. A

v.ZeriDe - ucuries o

Kal Ser Wllhelm Inst 1937 47

i-fCo f_ . 3200 curies ..

- USAECOM - . .

‘open,research

;gslsﬁrés;ﬁﬁffijjfff;r]«=

. '1956-Pres s
' »y-w"skﬂslrradlatlon

"“,;f1958-Pres f

ﬁ*{;ﬂ1956 pres‘

-yopen & T R R
:.-Jlencapsulated R TR

_neutron L N A
- dirradiation . o~ oo
",materlals.%f'”'»-"‘

sealed

sealed f*g:',qeflf7;7ﬂf3rf"_'7|




TRAINING & EXPERIENCF WITH RADIATION & RADIOACTIVE MATERIAL

{I:fAEC EDUCATION'-,-;?

BS Degree, Dan1e1 Baker College (1940) a o ' S
Graduate work in Electronlcs, Atomic Phy51cs and Nuclear R

It

OF

James M Garner, Jr.,ga%gya

RD&E Health Phy5101st and RPO :ij

Phy51cs, Unlver51ty of Delaware (1945 1947)

aiB; SPECIAL HEALTH PHYSICS AND RELATED TRAINING."

oy “l.‘ Formal tralnlng.,iNnﬂf“V*Anl

‘a.

a.’
"~ by Scnior Physlc;sts and 20 hours per- veek special

Health ths1es, Oak Rldge Natlonal Laboratory
(ORNL) 1949. R A S , Ny

'Radlatlon Safety and Control ORNL (1960 61) v
f;aFleld Tralnlna 1n Applled Health Phys*cs, OR“L (1961)

_JAEC Orlentatlon Course on Llcen51ng and Regulatlons,;
,f‘Bethesda, MD (1964) DL e T _

f}Safe Handllng of Radlolsotopes in Industry, sponsored
~'by the Oak Ridge. Goc1etv for Nondestructﬁve Testlng,,
1;'(4 week course) 3964 S

5vHealth th ics Tralnlne Course (ll wls) sponsored bj
.. the Fast: Tennessee Chaoter of tbe Health ths:cs
LRSoc1ety, 19(4 E S Hin - ,

_‘Severzl short courscs and tralrnre conferenccc R
osporsorea by Health PDYSlCS 9001etles, us P1b11c>v5~
‘HOilth Cor\lces, etc. . R e =

the Jabhnratories. for. the followvira courene given hy

} th') 011’».1?]"’:'\ Tr\c'*f- tuto F’\Y'_\‘ "-‘(--\v C_"tv'"‘l_’\"f ’ ﬁﬂhlﬁ

Dogenvaly Conyae (21 Al I ’f”‘**"ﬁnelitle—fi%n"(? oy

2
VAn 14N Phe~dica 0007 iﬂm\

(3 ,".A'.f"'- Y ; : cilen "L‘t.-"“ it "--5.‘.‘»". }

.~

".",-','1 AR AtE

vappllcatlora to hlghway Lnnlnecrlng (3 wks);;“

the jo“ +r11“weq

Avorage of two hours pcr week 56001al 1nstructlon

ek b

During 196? and 1064 attended the lccturos and part Of '

T ge1-6

i



nead!ng durlng first two years at the Blochemical Research :
Foundation (lskz & 1943), LT DR R

' b. Health Physlcs DIvislon, ORNL, Semlnars (1949-1961)
c. EXPERIENCE WITH RADIATION

.I. Types of Uses: Production and process!ng 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
radlation detection and measuring instruments; Instrument calibration; design
and fabrication of sources and irradiators; waste disposal; fallout studies; -
teaching; applied health physics; consultant on a number of studies and projects.

2. Where Experience was Obtalned: - Worked with radiation and radioactive
materfal from November 1942 to present at the Biochemical Research Foundation,
Oak Ridge National Laboratory, Army Nuclear Power Field Office, Oak Ridge L ==
Institute of Nuclear Studies, American Nuclear Corp., Auburn University, US- S
Army Electronics Command (USAECOM) and RDEE of USAECOM, Ouring employment -

. with the above -- worked on special assignment for NS Savanna, and at Dougway

Proving Grounds, Tennessee River System, Carswell Alr Force Base and a special .
study of training programs at several universntles and of several “Agreement

I



D. ACTU Y UfT OF RADIOTSOTOPES :

~Radinisorepas’ .

 Co4€Ov
S Co-57 .

C5-137

“Ra & Ra-lizg'

Pu-228 & ”w;9é¥_ 
Pu-239. : -

" Po-210 &_ugenq S

(‘y—__(}o

oL

p-32° ..

©I-129

o 1-131
" .C_14
,p...3__- .
8-35 -

C'-]-'—36_--' .

Ca-05 .
. Fe-59"
S 2n-65
"RAu-198
“.Mat th -
tat 1]

- U-235

Am=24100

o Ir-1920

o Mixed Ficsion end

 Activaticn Prnducts’ .

8-T-0

i

-~ 100, 000 Ci

2 uC1

' QuCL .
MCi-

2 uCi
3‘Ci‘

22 Cie
200 mC1
1 uCi. B __ _'f.< L

-50. mC1,jf=ﬂi*i

mCi

. -mCit é'
- uCi's.
SouCi's oo
"uCi's - n
‘50 uCi-
‘uCi
uCi's

60 mCi
by

':i40?¢i ,*"m

:]Unoncapsulatedifi; F_;_;

 Sealed Sourcesf}]:f
T 25, ooo ci o
120 ci

':'-10 Ci

e

s ot kg
'uCL"'
- uci

ci12 ci o

10

2ci

10 'S of mC1

Spent Reactor

et ;y;;z,

v —————

; .

N
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TRAINING & EXPERIENCE WITH RADIATIOW & RADIOACTIVE MATERIAL;hQ;m'

OF - )

.. Louis LGO‘KaPlah-f}(/

. -POSITION: - Deputy .Director, R&D Technical Support Activity °

. ... Research, Development: &: Englneerlng Dlrectorate‘f”
~US Army Llectronlcs Command MR P
'Fort Monmouth NJ -

'SEDUCATIONE'BA in PhYSlCo, BrooPlyn College, Brooklyn, NY (1937)
.~ . .. -Executive Technical Development Program," 160 hrs, '
Polytechnlc Instltute of Brooklyn (1967)

":f,spECIAL COURSES AHD/OR mRAINING FOR RADIATION-='

Nuclear anlneerlng Course, 40 hours,:StevenS'-:;'
Instltute of Technology (1958) ' I

PR

Nuclear Phy51csv— one course at Brooklyn College (1936)

ryACTUAL USE oF ISOTOPLS..r- L

. r

(a) Suoerv1sed hardenlng program for electron tubes 1959 -

°1962 at USALCO!. Tests conducted at- pulsed nuclear reactorsl'
‘and-at linear accelerators.. -8 - 10 personnel. 1nvolved plus L
contract supervrslon of 3.- 5 contracts._ S : : '

_ (b) DSPFCO& representatlve on- DASA TREE - suhcommlttee to

] establish and supervise DASA sponsored projects for nuclear -
hardering and weapons. effects on: all tvpes of electronlc parts_

1958 - 1963 o : R : R

, Ac) fctcd as a consultant to DOD during the succes srul
.Justlrlcatlon of the pulsed nuclear reactor now located at-

-Aberdeen with appearances before Congre551onal Mllltary Commlttee.

S (d)y Deputy Surcty Offlccr bSAFCOd app01nted 22 Jul 66 -
to date. - -

i

. - - S .»‘_.t_ vc_1_9
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" TITLE: . Senlor Research Sc1entlst 4

1939

ffTRAININC & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL."
S OF . s

"ij‘Dr, Horst H. Kedesdy Kééxiié?f7:iw'

§'fPOSITIOM°*'Leader, Lumlnescence Phenomena Research Teamaa"

T e
\( .

= Germany,,electron ODthS and mlcroscopy

{jX—ray and electron dlffractlons

PO XU GRS pRUUUI U S SR S O S AL A

>"EDUCATION’3 B. S ‘in PhJSICS, Technlcal Uan of Berlln, Germany 1935
B - ST 1937
""JT.?&:JfJ’;vj{f” 1943

- ”19371—:1937'—cResearch A951stant Technlcal Unlver51ty of Berlln,'ﬁpfﬂ’

1947 = Max. Planck Instltute, Bcrlln, Germany, solld state,fﬁﬁff;

-1947 *f1960 - US ery Flcctronace Laboratorlcs, Fort MOR”OLth' NJ e

. X=ray . and electron diffraction seml corductors,
Q[;ferronacnctlc materlals RN S
19607-'19711— Dlrector, Ipetltute for Exploratory Research
e T “.D1v151on E Sollé State Ph;clcs ‘ 2L

: 1971'€1Pres + Leader, Luwlnesccnce Phenomcna Desoarch Team,

.~ Beam & Plasma Technical Area,- Flectronic rT‘echnolo ji:"

bff)and Dev1ccc L_horetory 'TS\FCCV’*N~J

RN

€-1-10
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"TRAiﬁING & EYPERIFVCE WITH RADIATIONA& RADIOACTIVE MATERIAL‘J~33””

"OF -~

Stanley Kronenberg ,4f/;

© TITLE: Supv. Research Phy51c1st

:POSITION._ Chlef Nuclear Fardenlng Technlcal Area 'L”,f,ﬁfft,cV'“

Electronlcs Technology & Dev;ces Laboratory
"USAECOM . ST »n o _H?-.f

EDUCATION- "PhD in Phys1cs, Unlver51ty of Vierna,: 1952
Dr. Kronenberg did his doctorate in_.theoretical nuclear. phy31cs;

but participated actively . during’ his " study 'in the experimental -~

“work performed at the Institute. for Radium Research in Vienna,;:

_rAfter graduation he was. emnloyed by the General Hospital in
‘Vienna to study radioisotopes in connection with medicine,

therapeutlc and dlannostlc appllcatlons of X= rays and corpuscular a

rays.

SJnce 195? he bas been emoloyed by the USs Prmv Eleccronlcs"’

Comnmand and worXxed since that time'with the nuclear phvsics croup-5y-f

in Fort Monmouth, .  NJ. Research has. been malnly in radiation -

dosimetry, nuclear. effects tectJng,.and ba31c research 1n nucleargfﬂlf.

and radlatloﬁ phjSlC

Hc has publl hed numorous papers in. the above fields and

‘f;holdq several US patents in his area of interest. He' has also -
_»partlclpated in numerous . nuclear veapon tcsts as. prognct offlccr.ﬁ

'
)

e-1-11
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ACTUAL USF OF RADIOISOTOPES: o T A RS A ;¢" “’if;f  o
Isotope {_Haw Ant : :;‘ Placc .  ’Duratibn 'i”f Type of Use ’,7; . R ' 1‘g,~",3
33H , 100 C JYN:Y, :EﬂOM | ‘j' : 1960_ : |  source assembly B e
22na ‘,scvoral ﬁCi | ."_h. - i,: : 11962w‘.: f.research |
2p fracns R N 1953;Prés dosimet;y} ;'ﬂ,.   ;f.v _2i;;ﬁ;}q;:f ' f“ﬂ*
60C9.  3;00 i f¥   ‘.“ &fViéﬁnat"'1950_Pres ; fé§§ér¢ﬁ z. g;ﬁLiL ;ﬂE¢ . i%f;f1;;i?.f ’{}g
4 ‘e .‘ > 1 Cl.if,_ .'.,“'hbl" S E  1963 ?{  ; 'résearch'f:{;i£?'5_fé";f:7f 'f  ,;?f.t ’f
Ag ;"  ffaéég'f: - }'.? ? ' ':    ;1955-P£¢s_ id031metry __i- S
" 90sr  1lci  :‘ .Ecoﬁ & Vienna l1950,1958::vsource assembly & fli%' | - _
198 a¢ tracés-  ,  e ‘ ‘" ; '_519$5;frés f'd051metry ;f -fF ‘  7 _  f;'i'  ;.; . ;Nif
Cs. 150.cijf  ; t’ .o "2){;f.1958-ﬁfeé fwreeearch ”~.; ; ; W) fﬁa; ;;;ijng-y_ N
o e T 5
All several Kg " © -+ 1970-Pres research ' - ..o .. 7ot oo it om0 0L

isotopes of - ol T E ‘ R I R L R _.L”Q
the chain - L T e e e s

235y soveral Kg " .. '1958-Pres -Use of burst reactors R S
. o ~~ inresearch - LT e

CPuo }écveral Kg .~ " « . . 1958-Pres Use of burst reactors'  ﬂ" o T
S o T e o s 7 in atom bombs . SR S

- ll

X
g e
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““E_ROSITIONAGZTiTLE§I Env1ronmental Englneer e

:wyﬁRockv111e,-JD

TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIALILR:

. ’ - OF -
'I,x§;:TIff;}g.;ijﬁﬂefWilliam_Martin
- Radiation Protection Officeria

. Fort Monmouth, MEDDAC

fff;fEDUCAfIONQ BIS. degree, C1v11 Englneerlng, Northeastern
IR Unlver51ty, Boston, Mass, 1969 SORPR

1”f5FORMAL TRAINING IN RADIATION'f Three month Radlologlcal
" Health Course part of M.S. degree;" Basic ‘Radiological

+Health Course, Oct 1970 (2 Wks),vPUbllC Health Serv1ce)HJflvf§i_Jﬁf

'V;_ﬁ:_"_'ACTUAL USE OF RADIOISOTOPBS. g ;"I'\ioh'e'.’

C-1-13
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TRAINING & EXPERIENCE WITH. RADIATION & RADIOACTIVE MATERIAL
S OF . , S L

Dr. Walter s. McAfee m’ﬂhc,q?./f I

I”?QIPO$ITION:W~ECOM Commander s deSIgnated commlttee representatlve 'i_

RADIATION TRAINING A‘\ID EXPERIENCE.

_,}Q»Sc1ent1f1c Adviser to the Director of Research,; ;1*57"
= Development & Engineering and of Laboratories.- = .° ' “
".:jUS Army Electronlcs Command Ft Monmouth NI

FLEQEDLCATION.:g_I*W"wvshﬁ-l‘” R

B.S.; f_f Mathematlcs bff Wlley College, 1934 RS
-M.S. PhySIcs_;“ o ~The Ohio State. Uan, 1937 -
Ph D ,“ﬂ Phy51cs ﬂﬁ-‘ Cornell Uan, 1949

“fRadlo Astronomy, Harvard Uan, 1957 58

Lo a. DOSImetry in X- ray Lab,-lncludlng neasurement of
' the roentoen by use of a.free-air .chamber. ~Also Nuclear.

"’EPhy31cs Lab. lralnlng in safe -handling of radloactlvejj~sf7

}gfmaterlals,levaluatlon of oose and dose rate, etc.,_,g.; {{Ef"*_ﬁ'-” _—

R b. Worked in- the nucleonlcs program of thlS Command . S
”lrfrom August 1948 into October 1953." -Also” planned ;nltlal R
Q*radlathn and Callbratlon fac111t1es.n.;ﬁ__ ; SR

i

c-1-1h



" TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL

T * BRUCE LINCOLN MC CLENNAN,.M .n.\

: rzrtné. Chief of Radiology, U. S. Patterson Arny Hospital.

: "Fort Monmouth, New Jersey 07703 : . S
EDUCATION’ S T " - ; :‘.'T.':'t'_ Lt L

College - Union College, Schenectady, N. Y._ﬂ'“
. . B.S. in Biology - 1963 .

‘,iUpstate Medical Center; Syracuse. N._Y._f R
M.D. Degree - 1967 T e _ . o .

Internship'- Mary Imogene Bassett Hospital, Coooerstown, -
N. Y. Rotating Type 1967~ 1968, S '

Residency - N.I.H. Fellowship in Diagnostic Radiology .
'Fellow in Radiology, Presbyterian Hospital
. Columbia-Presbyterian Medical Center,:
. New York City, N. Y. S

Certification - Diplomat National Board of Medical L
:* .Examiners -~ 1968 e Ce
n‘New York State Licemse - 1968 -
'New Jersey License - 1972 -
American Board of Radiology - June 1972 R

i

c-1-15 . <
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10,

©11.

12,

13,

14,

- 100: 11971,

f.;Optimal Evaluatlon at Intravenous Urography,_B L McClennan,v,' L
'f_M D., Crltlcal Rev1ews in: Radlologlcal Sc1ences, September l97l.»._.w

o Al it s meemn o et L‘-w...

N
i

:?A{»SCIENTIFIC PAPERS

”7The Roentgenographic Pathologic Correlation of Kerley s Lines,,*V

..~ E{ Robert Heitzman, M.D., B. Markarian, M.D., F. Zeiter, M.D.,

2 BJL. McClennan, M. D., & H Sherry, M D., Amer.'J (Roentgen.,‘

3;VJu1y 1967. SR f'; U - ,“'“ : 5ﬁﬂ<ﬁ.mij; o
‘”dMaligant Giant Cell Tumor of the Sphen01d, G. Potter, M.D,,,&fjgﬁ\
. B.L. McClennan, M.D., Cancer, January 1970. e r¥~'37 S

vExcretory'UrOgraphy ? Ch01ce of Contrast Material, Experimental

B.L. McClennan, : M D., J A.;Becker,_MbD,,_w Berdon, Radlology

N

_']fExcretory Urography Ch01ce ofhcontrast'Material, Clinrcal,”l
';f.B L McClennan,_M D., & J A. Becker, M D., Radiology 100 1971.

_“Cerebrosplnal Fluld ContrastﬁLevels at Intravenous Urography,
- B.L. McClennan, M.D., &:J.A.:
W__December 1971. R

Becker, M D.,_Amer.’J, Roentgen.,.

' Venous" Extravasation at;, Retrograde Urethrography' :Piecautibp,_gff
-B.L. McClennan, M. D., J.A. Becker,rM D., & T. Robinmson, M.D., =
'bBJ;.Urol.’lOG September 1971.3;;-‘ S ,',J?;"_'ﬁ"{'“f S

51“Overdose at Intravenous Urography - Tox1c Cause of Death
~B.L.-McClennan, M.D., J.A. Becker, M.D..
vRadlology 105: November 1972.@3>.u.5*

"&_ElGﬂ Kassner, M D.,

' Vascular React1v1ty, Renal Excretlon and Cerebrosplnal Fluld

_ Concentration of" Polymerlc Derivitives of Iothalamate, ¢H11al,—=~
M.D., B.L.:McClennan, M. D., & H Morgan, M D Investlgatlve
’Radiology,_(In press).. AR , S T

,‘Splenlc Hump vs Cyst - A Plea for Routlne Tomography,vB. Pressman,
- M.D. W.»Green, M. D ‘ & B L McClennan, M. D., (To be published)

Column of BertlnvF Dlagn051s by Nephrotomography, Green, M. D.,_

"'B. Pressman, M. D., B.L. McClennan, M.D., & W. Casarella,vM D.
fAmer, J. .Roentgen., December 1972.;,,a. T e

Coy

Echlnococcus Cyst of the Pelvis - Urologlc Compllcatlons and
Treatment -J. Birkhof, M.D., & B.L. McClennan, M.D., J. Urology,

(In press} B e A F U | S —

Methqulucamlne Iothalamate'—‘Hyperosmolality CLINfALERT,f.
December 28, 1972 No. 243. ‘Mcplennan, B.L., et. al. ' s

'Column-of:Bertin-e‘B,L. MéClennan, Winthrop Laboratories, Radiology‘
-Rounds, C.P.C. Vol 1. No 1. 1973 (In press)

TR
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»IIiTITLE. Research Phy51c1st

TRAINING & EXPERIFNCE WITH RADIPTION & RADIOACTIVE MATERIAL
RS OF R S S

Charles F Pullen

:ffPOSITION°v Superv1sor, Radlatlon Fac1llt1es and Secretary of
: the Ionlzlng Radlatlon Commlttee ' :

-IEDUCATION.: BS Phy31cs, Monmouth College, 1960

: Courses in Ba51c Radlologlcal Health and Occupatlonal
" Radiation Protectlon glven by US Dept of Health, Educatlon
f& Welfare. ~ = R TR . L R

'f'EXPEPIENCE ‘ Workefq on'de51an,,Fabr1catlon and. encarsulatlon

of isotopes for calibration systems to the 200 curie level.
He participated in .the research "design and development of
radiationvdetection”instruments,AN/PRD39vionization_chamberf”

- “survey meter, Im71/pd, IM70 and Iml08 radiacmeter. De51gned'

‘and fabricated an airplane landing device ‘involving the use

-0of a rotating source Droduc1ng a ‘vertical columated beam. : Actlvely
participated in weapon tests at:Nevada Test Site. Operations: -
‘Upshot. Fhothole, Buster. Jargle, Plumhob ‘Smallboy. Radiation’
measurerments, menitcring,: and- rccovery of test eou*p*rnt from -
fallout areas. - He has-had experience in monitorinc caliibr ation

of radiation detectlon instruments, wipe tests, and ‘surveying.

- Since 1967 bas acted as health physicist for R&D T.abhoratories | i
-at Fort Morrmouth; in charge of radiation facilities and personnel '
'ronltorlna in. USAECOM sirce 1968. T T S

C-1-16
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PCTUAL USE OF RADIOISOTOPES: .

Isotopes

137
Cg -

cob0

= 5190-
ﬁ3

fPoZlo,

'.Am;4l

waze
Pan
p239
pm 147

" ke85

LT-1-0

220 Ci -
3500 Cci
olei

. 90 ci

10 ci

100 uc _: 
10.3mc .
20 me

300.mc

50 mc'i;;

. 'Max Amt Place
F.COM

S

Duration

1960-Pres

’”v1960-?res
'1955].3

‘1965 f?

1968 . "

1965 "
1965 v
e v
o196
1065 "
1965 "

- detectors  

" calibration -

' réplenisher,

. .Type Qf‘pser-H
research

research

{
T 1




' TRAINING & EXPERIFNCE WITH RADIATION & RADIOACTIVE MATFRIAL
SR op.'-- o |
. Mr. Richard Rast .-
\ i

- EDUCATION:. BS Degree in Chemistry, Seton Hall UniversityjilLVﬁ"' '

"1949.

" EXPERIENCE: Bloloclcal and Cllnlcal Chemlstry, Serology

.. and Hematology (2 yrs), Monmouth Medical .Center: and Patterson P

-~ Army Hospltal Ft Monmouth NJ, 1950 52.

Health Physvcs,_Research & Development and Callbratlon of

-radiation :sensitive systems; design, fabrication and encapsulatlon«v"

of isotopes for callbratlon systems up to 200 curles 1evel,
'1952-62. _ A

. During past ten'years'in the'Radiae R&b'Group”he'has'applled” T
" his knowledge of physics, health phV51cs, mathematics, and .
electronics to the solution of engineering. ‘problems and ecu1pment

design relating to. the radiac development prograrm. Specxflcally, lf

" he has worked on field callbratlon devices, design of new

portable radiac eou1oment, -a- Remote: Large Area Radiac Training T

. Set and a Recording Padlatlon Monltor and Automatlc Radiation
._‘Alarm System, 1952 72 - : _

Actlvely partlclpated in Nuclear Weapons tests at Nevada mest
s-Slte (NTS); operations.."Upshot Knothole,'-"Teapot, ard "Small
- Boy." "Also operations "Castle,"” "Redw1ng,f and "Hardtack"

at Pac1flc Prov1nc Ground Enlwetok ‘M. I K

LA

b w2’

¢1-18 ©
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_.f ACTUAL USE OF RADIOISOTOPES'

ifIsotope

- csl3? | :

- csl3?

Co6°- '
cob?

Co™

- se90y90

C°6O

‘._ Quantlty Place

: 200 curies . Nevada

_200‘curiési g o '~Eniwetok

c 60.]' j UDM-1(149 ¢uries)7~quhs

-  UDM-1A(120.ctries) Evans'x

'Mrc5794(220 cu:ie§)Evans"
.Up tovz.curiés o Evané

3500 cufies S Evans_ f

Duration

Type of Use

6 mos total Equipment cali-
bratlon-Hl-range-

- -18 yrs(én

_an as. needed
 basis -

16 yrs(on

an as needed
basis -

; 3'yrsf;

8-mos’total -Dosimetry

" Calibration-
"Dosimetry R&D

Calibration4”v7

_Dosimetry R&D
- Calibratior
,Development
Calibratiori

'f_gDevelopment'

5 yrs

HfiEqulpment o
. Calibration-Hi-range

- Dosimetry R&D -




T

v .
L

f‘*?f'_'”“'

PR Y B

7f?ggACTUAL USE OF RADIOISOTOPES.- None

TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL

VfIJqIA,IRobertsohéyégz Lo

 POSITION & TITLE: Chlef of Loglstlcs, R&D

. EDUCATION: CiViiIan°T Graduatesof commerc1al college

e Mllltary.. Arny Admlnlstratlon, Depot Operatlon
Slgnal Supply, Army LOngthS Mgmt

L SPECIAL COURSES AND/OR TRAINING IN- RADIATION. ‘None f;jgf;f=f“

'fFORMAL TRAINING IN RADIATION.H None e

||

. ¢-1-20



”1;4EDUCATION.. B.S. in Industrlal Englneerlno

“QT.U. S Steel and 12 years. at Fort Monmouth.;,ﬁ

TRAINING & EXPERIENCE WITH RADIATION &' RADI'OACTIVE'MATEEIALVZ'-'___-E o

S .Bernard M Savalko ﬁw@f

:5;;TITLE" Safety Dlrector, USAECOM -

\~. Columbla Unlver51ty, 1957

A n
N . - »

ﬁﬁ;VOCATIONAL EX PFRIEVCE-ﬁ 20 years of safety experlence;ﬁt;y
.4 years as an Air Force Safety Officer; 4 years with =

f;ON THE JOB TRAIVI“G AND EXPFRIENCE.K Recelved on—the job

_:@ztralnlng and experience in radiation safety and meaeurements e
~.... by superv151ng the work: of radlatlon spec1allsts for 4 years..v"”

c-1-21
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" Training and Experience with Radiation and Radioactive Materisl

e e

'“7~¥Safety Spec1allst and Radlologlcal o
‘Portection Officer for Headquarters ™
and Installatlon Support Act1v1ty (ECQM)

o OTITIE:
. POSITIONiu“'"i;%j}f'w-

"':EbUCATION ngh School/Spec1al Courses
SR c ‘ ‘ "fijndustrlal and General PSJchology

" "and Math Refresher Classes/Blue Mt
‘T~3¢College, Pendleton, Oregon R

*‘ﬂ'FORMAL TRAINiNdeN RADIATIONt_'”;f77Radlolog1cal Monltorlng Course ST
il ool o U ow 0 -Sponsored by Industrial Hyglene Sec.f;

a:_r.:;fState Ind. Acc Comm., Pendleton,
;_AHZOregon 1961 B

R~

. ON .JoB TRAINING"INfﬁAbIATION;.f  ;j_N6hé  ji -z:

- ACTUAL USE OF RADIOISOTOPE:. : ~ “ Millicure Quantities Gamma Emitting -~ ,

I ... .. .. v Y Radio Isotopes .~— Iso-Dose Plottlng,-ﬂi~f'7 '

- ‘Millicure Quantities of Gamma Emitting . . . = - -
~~ Radio Isotopes -- Instrument Opera~:. "~ . .. °
n‘_tlonal Chec;s and Calloratlon.

o i



" TRAINING & EXPERIENCE"
. IN RADIATION: -

'*«ACTUAL USE OF RADIO-

-~ ISOTOPES: .
:‘IyPE NUMBER

- TS-784/PD .
AN/UDM-2
AN/UDM-1.
AN/UDM-1A -
MX~-1083

‘MX-7338/PDR-27R |

. .EDUCATION: -

 TRAINING & EXPERIENCE

-  POSITION OR TITLE: . .~

if?z years Busxness Management at Brookdale

ﬁf”'Worked dlrectly Wlth ECOM Safety Offlce .

_RONALD J. VERBA

-nfTechnLcal Manuals erter & Edltor.,

'U-Seven years wrltlng manuals on the: use, handlxng,

"fj-Orlglnator of TB 750 237, Identlflcatlon of

WITH RADIATION & RADIOACTIVE MATERIEL

.;fRadlologlcal Protectlon Offlcer for Max tenance"5i:'ﬁ

Dlrectorate.auu',*'

ollege.:‘l;‘

-and maintenance of Radiation Detectlon Equlp— ;'b;Lfff
ment and Callbratlon Equxpment.;e S

v a01 several task forces for radlatxon equ1pment. —

Radioactive. Items in the. Army- Supply System.
Active in this publlcatlon from 1966 to*the
present.;-,‘v Z;E:u- - . :

letters, - documents, and vehicles: to" assure

. safe ‘handling, marking, and Ldenelflcatlon of T
g ECOW Ltems in the fleld c"nimu..u

o ‘RADIOI

_»'Experlence w1th the followxnﬁ Lnstrument S
'-,_-callbrators and check sources (sealed sources) R -

.{Sr-?O R
o {Sr-go_;- ,fﬂ,v
"+ Co=-60
. Cs=137"
“.Co-6C .
Kr-85 " oo

SOTOPL‘E- S MAXTMUM AMOUNT - "fuLOCATION 53)?;

'”?J)loo_mCi,.;'g‘EL[; ;;ffEcom T

7120 mCi o L C T BCOM e

.10l Lt ECOM
©+120Ci . .. -ECOM

o TowCits o U UECOM L
oS mci 0T JECOM e

||



i_ef TRAIVING & EXPERTENCE 'WITH RADIATION & RADIOACTIVE MATERIAL?fI~

BARTHOLOMEW F. SAVIGuAczUm%/“'
ffPOSITIONf‘ Radlologlcal Protectlon Surveyor :u

" PITLE: Health Physics Technician | '
. RD&E Radlologlcal Protectlon Offlce

'”"3_ﬂ7EDUCATIow-
o al St John s Preparatory School DAnvers, Mass,

©" graduated 1932; Massachusetts -College- of Pharmacy, 1 year, =i~

©-1932-33; ‘Rutgers University College and University of: Idaho,._f"“

-~ courses . in General- Chemlstry, General Phy51cs,.College
_Algebra. : : S : S o

: f'b: 1971'- Formal tralnlng in Health Phy51cs at Oak ~“.:t”'jz —_—
»4:R1dge Assoc1ated Unlver31t1es. Completed lO weeks course,‘3~- L
a;certlflcate, Aprll 1971 X o ‘

: " c. Some Introductlon to ‘the use of counters for radio- -
. -active sources at Rutgers Unlvers1ty College, '1950. Alsc, part'if'
- of a course .in Health Phy51os at the State Unlver81ty of )
. New York at Buffalo,~l970.g= : Lo o

.ExpBRIEWCE-~rf'”

. 1946 to 1953 bs Arny Englneers,'ﬂanhattan Pro;ect as .~ -
T-Health and SAfety Inspector-at US Govermment. Sampling Plant,..;.
- Middlesex, NJ., included tralnlng in '‘Radiation Control at

-University of. Rochester, New York and at Clinton Laboratorles,"
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 Enerqy Cormission, liew York :

- Operations Office Laboratories was established. . Served as'st"

~ radiation protection officer of the Wational Bureau of .

" ‘Standards, New Brunswrck, dJ Laboratory upon request on.
~ several. occa51ons. > S : :

SRR )



- i.e., Gas Cooled Reactor, MIL-1, SL-1, AMP, on -loan at

'thater,'l960, US National Reactor Testing Station Central

1953 to l°67.' National Reactor Tésting Station. Shift'Health'
Physicist at the Chemical Processing Plant, and the Materials .
" Testing Reactors. . Later, Health Phy51czst for the SPERT -
" Reactors, and for several cther reactors in moth balls, =

Experimental Breeder Reactors. On the job training.

, Facilities, Health Physics Foreman, for a Chemical Engineer-
- 'ing Laboratory, metallurgy laboratory, multicurie hot cells,
‘burial grounds, warehouses, radiocactive material shipping -
. areas, a radicactive laundry, liquid wastes disposal plants,
-and other radioactive areas such as large burial grounds.

1969-71 As "Senior Radlophy51c1st" 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 proce551ng areas,:
*__reactors, flrms u51ng 'sources: and dev1ces. ﬁg_;,_..~ SR

1972- 73 to present. As ECOM Health PhySics Techn1c1an, b
received verbal and written instructions in Army Administra- v
‘tion Procedures, Army: Radiation Control Procedures, - terminology,:5\
assisted by collecting data for:AEC licenses, Dept of the Army = -
_Authorizatiors, and ECOM-reports.. Some surveys of devices 1J
-and sources. ~Assisting in’ the preparation of’ applications forj”

- Dept of -the" Arny Radloactive Material Authorization or Permit
'*and AEC License.__ﬂyi-- : : SEE L

||



' Radium_u

- Natural
Uranium

‘Natural .

- Plutonium

9e-T-0

‘Mixed .

Isotopes Max Amt

“Where Experienoe Gained

‘imACTUAL USE O? RADIOISOTOPES:.

 Duration .

Type ofrUSe ﬁf%t_?j'

' 4-10 microcuries

Radium ' (300 mllllgrams
& = per ton) .
daughters 100 tons -

10 Curies
or. more:

Thorium .
10 Curies or.
‘more il

;_..106 Curies -
Fission '

Products'-‘7

235y 2330 Crltlcality o
R 1'-Amounts ' :

i

Natlonal Bureau of
_-Standards, New Brunswlck NJ

US Government Sampllng 1a5'l7.
:Plant,_Mlddlesex NT

-iflUS Government Sampllng ffﬁf~l1'
T Plant, Mlddlesex NJ- R

;r‘fIdaho Natlonal Reactor
"j5Test1ng Statlon i
" Idaho National.Reactor

.~ Chemical- Proce551ng Plant
- and Reactor : :

:-fiNatlonal Reactor Testlng-f
'~ . Sta-Processing Plant :
~and Reactors :

l16 yrs'

Testing Station, Idaho

.

":{iou

'_2 Yrsp‘

' :"Vulsources_ v
yrs“ Re31dues from high
. process..
- some 0 1 mCi sources

yrs: .
~ . uranium for process
i after sampllng for
jwassays.__ﬁ. v

5 yrs

.-:572; Reactor fuel. = .

- stored in tanks or = ...
TR ) * .. .
- '‘calcined for storage~-

~~wastes:

: .ing -reactors.

" .Waste burials,
.. - expended reactor
"ﬁfﬁfcores I

yrs

4 10 uCi callbratlon

grade uranium ore
Also

High grade ore '(60%;'

1. Contaminated. -
. waste burial -

Fission'products

material test-~ .
Spent
fuel assemblies.. :




.403;:L;'Unknown

Mllllcurle'"

.40 12 ’ "
7 amounts

3[—1 o 10 CUrJ.es S

ﬂ_ 60¢§“pr,f.Qlft6J100‘Curies

' 57Co 15 nCi

 Ra D+E . 107% uci-

" Nearly all
types of llcensce
sources :

1311 . 10 Curies .

’77Ecom

.”“5;Test1ng Statlon

‘uCi to Ci -
B T'RAreas,_NY State_ R

Vatlonal Reactor Testlng

1ng Plants & Reactors

'5;,1National Reactor Testlng
. Station = Chemical Pro-»w’taj‘H;,
cesslngaPlapts_& Reactors -

_ atidhai Reaétdf:TéStihd f5
R Statlon, also NY State
’“waatch dlals manufacturers

Natlonal Reactor Testlng f.j
i Station and NY State : :u ¢
:  :Industr1al Hyglene,Q';

ETSDL

Idaho Réactdr-:"

'Through most Industrial

'f”2'§f§
Station - Chemical ProcesS_ﬁﬂ{fi )

' _ 16 9553

" ~Iodine release dur-

ing nuclear reactor

;.. fission breaks.

N .. Medical purposes.
Lyr
~ . . . experiments for
. analysis.

' 2‘yf,$f’c1ass1f1ed 1955 ;gf»f?ﬂ’_;”

©. inspected, use in- -
_-plastic seals and in "

Use for 1nstruments

2 yrs
o calibration and R

-waadlatlon Surveys

ffCounter callbratlon
”;[sources_ -

.5113/4f§f§fVar1able. Llsts too -;fnif__ﬁ¢f

- long for this report.
- (from reactors,

llsahplés from'reactor,zfi”?

fﬁédiééctiﬁe'&asté:”°”ﬁ

Q}watch dlals.ag;:~;ﬂ_Q;J@'ﬂ

:1ndustr1al radlographj"f

Tfuaqcelerators_produced)ﬁ.




'f--TRAINING}AND_BXPERIENCE WITH;RADIATION & RADIOACTIVE MATERIAL -

< TITLE: Englneerlng Tech
'”*f'PosxTION.; Radiation Tech
Jv»,EnucATION.Y ‘Courses in Ba51c Radlologlcal Health and Occupa_u-u
" tional Radiation Protection given by US Dept of Health,” .

*d Education & Welfare. On the job training at the Pac1f1c'd
--Prov1ng Ground and the Nevada Test Slte. e

" to the use and measurement of radiation at the Pacific @ ..'
. Proving Ground in 1956. Since then he has had ‘additional"

-OF

Joseph H.‘Crotchfelt éléz‘

_‘_*EXPERIENCE. Mr. Crotchfelt has been worklng in the fleld of R —
. radiation measurement handllng and decontamination since 1956.,‘~W”~
" He originally received instruction on the principles and '
- practices of radiation protection, radioactivity measurement -

and monitoring techniques and instruments, calculations. basic

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 - ' oo
: fﬂlnstrument calibration.. He was responsible for the. fabrlca—‘ -
.- tion and mechanlcal ‘design changes of the: Biosel IM/lll
~radiac meter designed to plug into Alrcraft or - be -~ . o
" 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'acCelérator
- that has a:.dual. capabi;ity ‘of electrons or positive. ions.ir"
. Maintains,. overates and tahes part in experiments on the. S 4
3500 Ci Cobalt 60 Facility. Maintains, operates and conducts»ﬁ:tﬁ[A i

experiments on ‘the Kaman Aoeel A-1001 licutron Generator.: . Is

- responsikle for the oualterly callbratlon of all Radlac
i 1nstruments 1n ET&DL : o S

i

S C in";.ftf; ¢-1-28



" ' ACTUAL USE OF RADIOISOTOPES: -

CooAmo2an

"~f;ffRaBe:?

A .1=“--_:.i'_'2.qu 23 9,. -V

Cpm 1473ff:l7" .

S fxz- 85

; nuxx'zunT;;Q
| 13'7' Do ' 220 Cl

60

'T905Q:$'h“':

':J3soo clfg“'"

“:iOOfuéi5:

Vlf;lO 3 mC1;gif _

,_;so,mc11§} ;f_~f

'”g research

':,research

*’1 C1 f ___HL ‘ ;jaete¢toré
’.fgéear;ﬁ;
;tresearch
' fresearch
ZOfmC1ﬂ~7
;2 uC1Ai;? ;;research |

1300 mClsfff**‘

TYPE OF USE

l Fcallbratlon

. research

'research'_u R

©C-1-29
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EREN g

SUPPLEMENT D

SUBJECT:  Facilities and Equipment _ﬂ,
- 1}?~Reference - Form AEC-2, Ttem 11

2. The following facilities, within the Evans area of Fort MOnmouth, where.e{’;gi,
source. material might be used or stored, are described.~»v' R R

" a. Building %01 :«fﬂ-.> _
ﬁffc’(l) Irradiation Room

T (2) Van De Greaff

» "j*(3) Neutron Generator : DR L
f“b}_iBuilding T- 383 - Radioactlve Material Storage Vault _
e.coBuildlng S- hS -- Decontamination and Process1ng Rooms 7' °:i‘

3.‘ Evans Area. The Evans Area is the southern most. sub—post of the Fort

v 5: Monmouth complex. The area covers approximately 230 acres. About half of
- the area is surrounded by a twelve foot high security fence. The un-. ST

‘fenced area has a very low population density, even during working hours. Mosf

'7f>°f the work, involving source material at the Evans Area takes place in Buildlngs

LOl S-45 a2nd T- 383 These budelngs are within the securlny area.

k. Evans Area - Bulldlng hOl. With the exception of the heater room, vestibule a
and two offices, the inside of the building is a restrlcted area '

"V'The building has three levels (See Fig. D-l)

a. Irradiation Room. The irradlatlon room (see Flg D-2) has thick concretev_-_
" walls. The wall between the irradiation room and the - "Work- Areas" contains. ..
three multilayered, round, high density glass ‘windows. A low, wooden picket
fence divides the room into areas referred to as the High Radiation Area and“'
the Radiation Area. Near the fence on the High Radiation Area side are two’

 Rediac Calibrator Sets, AN/UDM-1 and AN/UDM-1A. One is located on each side of

the room. Narrow gates, for personnel, are located on each side of the room.

‘A large portion of the center part of the fence (referred to as the equipment gate)
- can be removed so that large equipment may be moved in or out. The gates and the =
calibrators are equipped with switches that are so arranged and wired that an
auvdio alarm will automatically sound if a gate is opened when either of the
- -calibrators are in use. In addition, a 1light near a calibrator and one at the

- door to the room comes on when a calibrator is put into operation. .

o b. Van de Graaff Accelerator: A 2 MeV Van de Graaff type accelerator, made by

‘High Voltage Engineering, is located on the second floor (See Fig. D-1). e
. accelerator target is located on the ground floor. ‘Both areas have shielding
o walls. Entry into the target room ' ER R

|1
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REINFORCED CONCRETE |~ PERSONNEL GATE WITH -
’ ‘ . INTERLOCKED AUDIO ALARM

l8 INCHES

S S o= %/W_ARNING LIGHTS \_EON 894 .
— = = f & BUZZER PORTABLE
—»—"" o UDM-IA/® e o, FIELD

e g

___,_.,,._-——- | BT . CALIBRATOR .
—_ e EQUIPMENT GATE WITH _ :
HIGH RADIATION AREA e /INTERLOCKED AUDIO ALARM e
= B o eoo sa. FT. ! o IR o : .,3_7 RADlATION AREA
T — \ \\ = /-UDM- A

Te——_ 0
e T~ Y, i tra
R e \®f®’f al BELL' L

Oh

'\UDM-I

e

R : /LEAD CLAD

.» ..-l - ".PEﬁ.Sdr\iNEL_AGA:TE“'.VWI'f'H‘ ./

INTERLOCKED AUDIO ALARM

RM404

X

%\
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: o T L3 FT wien pickeT
~ CEILING HMEIGHT 20FT - . - . ... . - FENCE. ’
30" AVAILABLE FOR ADDITIONAL CENTER R e R
'BARRIER SHIELD IF REQUIRED = ... .0 .70
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- (@ EXISTING AN/UDM-I R
'__@ PROPOSED ADDITIONAL AN/UDM- 1A INSTALLATION

.}
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'tls through a maze with a lead covered door at its entrance, Entrance
" .to the second floor room where the Van de Graaff is located and to

the basement area below the target room is through the maze and target

~room, Two mirrors are located in the maze, such that a person standing

just outside the open maze door has a fairly good view of the target
room, The door to the maze is equipped with a safety interlock that

" normally makes it impossible to operate the accelerator with the door

open, When it is necessary to make target room observations from just
outside the entrance to the maze, the interlock may be bypassed when

an individual, approved by the Committee for this operation, 'is at the
.--maze door and the RPO has been informed in advance and has approved of

:_zthe operatuon° - The control console i5 on the face of the maze,

.

The Van de Graaff may be ‘used to accelerate elther p05|t|ve ions

“or electrons at energies up to two MeV, :The electrons are used to N
produce X-rays Accelerated protons or deuterons are used to produce‘.fﬂ“
" neutrons, radnoactlve materlal or used to study nuclear reactlons.-

Neutron Generator The console for an. Atomlc ACCessorves Neutron _
- Generator Model GN 312 is located in the main Work Area, This gen=

erator uses a Ph:llups Neutron Generator Tube 18600, The generator -
tute is located in the tunnel of the basement (See Fig, D -1). in="
terlocks are located at the pit entrance to the basement, at the

'",Van de Graaff maze entrance and at the X-ray Shield entrance. The

. Neutron Generator cannot be operated unless these doors are closed, _ L
“The Phillips Tube 18600 contains a 9,5 curie tritiated target that -

ina hermetnca]ly sealed vacuum tube (not pumped)

The fast neutron |ntenS|ty, when - the Neutron Generator is oper- ‘

_n;atnng,_at maximum output, is less than two millirem pef hour- at the
. ‘console, ' A portable. neutron survey instrument does not indicate a
'ireadnng above background in the unrestrlcted areas around Bunldlng

kot

':work and office areas of the building is approximately 0,05 mR/hr -

When all fac:lltnes are in use the radlatton |ntensnty in the

from gamma and X-rays while the levels of other types of raduatlon
is - too low to detect wsth portable ratemeters :

' TEvans-Area - Bunldnng T-383 ~- Radloactlve Materual Storage Vault,
~Fig, D -3 -shows the Radioactive Materials Storage Vault, One portion 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

. building is equipped with an exhaust fan that exhausts a volume of air

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 materual

]
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6 Evans Area - Building S-45 -- Decontamination and Radioisotope Processing
‘Rooms. Fig. D-U shows the Decontamination Room and the Processing Room that

are in Building S-45. Sample counting equipment and a Scott Air Pack, for
“emergency use, are located in other areas of the same floor of this building.

~a. Room 15B -- Decontamination Room. The Decontamination Room, Rm. 15b,
is equipped with a shower, a hand sink, and a floor drain. The three drains
are connected to a 550 gallon "hot" waste storage tank that is '
buried NNE of the Radioisotope Processing Room (See Fig. D-4). The room is
.equipped with a toilet. In addition, coveralls, surgical caps, shoe covers,

"~ booties, gloves, etc., are stored in a cabinet in the room and lockers are

",provided for storage of an individual's personal clothing and belongings.

. b. Room 15 - C -- Radioisotope Processing Room. The Radioisoctope .

Processing Room is equipped with remote handling tools, a ventilated . .

hood (100 linear feet per minute across opening when half open) and a glove

box, and a "hot" stainless steel sink. (1) The hood and.the glove box are o

~_both equipped with air filters. Air ducts from the filters lead toa tall = —
stack. (2) The drains from the hood cup sink and the "hot" sink are o

. connected to the "hot" storage tank mentioned in Para 6a above. In addition

" a second 550 gallon "hot" storage tank is also located NNE of the Radioisotope -~

“Processing Room. Liquid in the "hot" storage tank that the various "hot" drains.

‘are connected_to can be pumped into the second."hot" storage tank. Tap water

can be added to this second: tank for dilution purposes. The tap water line

is not directly connected to the tank -- water from the tank cannot siphon

into the tap water line. Liquid from this second "hot" storage tank can be

pumped. into the sanitary sewer. The two "hot' liquid waste pumps are located - —

~under a removable steel plate in the floor of the room. Gauges to measure the '

o volume of liquid in the two tanks and switches for controlling the pumps are

" located on the NNE wall of the room.. (3) Lead brick are avallable for
constructing temporary work and storage shields.<- . .

T. Rooms OA502 oaLls, building 2700 Charles Wood area. Rooms OASO2 and 0Ak15
‘are equipped with ventilated hoods (lOO linear feet per minute across.opening .
when fully»opened). Air ducts from the hood lead outside to a water scrubber

.and then to the atmosphere. All operations which produce dust fumes, mists or
-gases will be conducted in ventilated hoods. ‘Equipment is periodically

v 1nspected to insure that adequate air flow rates are maintained.

-8, Table D- 1 lists radiation dection instruments available.

9. In addition to the 1nstruments 1isted in the table, the follow1ng ;'
1aboratory instruments are available

T a. Scalers with shielded GM tube and scintillating type detectors

:.b.'ASingle channel pulse height analyzers;'

i

c. Victoreen R meters with reader>¥';l"‘

p-6



" 40O channel enalyzer

Baird Atomic Spectrometer Model 530

Sweep pulse height eanalyzer

"long Counter" for mewtrons - .

- AN/PDR 39's for lsboratory use.

-
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Rédfatfon Detection Instruments

. TABLE D-1,

 Type of Instrument

Number =
Available

Radiation
Detected

‘Sensitivity
‘Range (mr/hr)

Window Thickness

(mg/cm?)

USE

Bendix #862

.2

ea, -

- Gamma

200 ma o

NA

- Monitoring .

© Landsverk IMOEPD |

ea,

. Gamma

200 mR

Measuring

~ JAN lMlh7.=f[d S

ea'..

{gGammaj'

| 0-50R

"~ Measuring

Bendix #2884 .

i.' .T|ssuc Equivalent i‘"'

ea, . .

- Fast Neu= =
tron & -

' 0-200 miad .
T,Gamma.- Dol T

‘f.Measuring"f

_Beqdix:#ﬁoé ;f 3:¥fff¢;f}~

ea, -

 ﬁZThermal
3¢-Neutron

“12 X datly toler.,fﬁk
(120 mrem . TR
S full scale)

‘.. Measuring = ..

. :Vlctoreen .. .-l
- Model LLORF -

‘ea,

7. Gamma .-

0-300 mR/h L

1 mg/c_m2 mylar &
- 0,005 magnesium

" Measuring

" Victoreen

Model 740

~ Cutie Pie
~ Survey Meter

ea,

T_Alphé;

Beta,

" Gamma

A Q:ZEOO'mR/h': _

0,005 mylar

-

‘Measuring <

- " Radiac Set
. AN/PDR-39
SN, 1020,329

; Gamma -

" 050,000 mR/h

Thick walled

ion:chamber

Measuring

‘Nuclear Chicago
- Neutron Survey Meter . -
" Model 2671 SR

N

ea,.

Fast &
Thermal

'fNeutron :

.. O~ 25 000 -
fj.n/cmé/s""’

T 7 scales .

" BF4 Proportional
- colnter/removable
'-modgrator

Surveying
Measuring

" Radiac Meter

Bendix #611

ea,

* 'Gamma

5 R/h

A

Monitoring = -

 Radiac Set -t .
IM=141/PDR=27J ¢ 0

S.N. 48l46-E005

‘ea,

- 'B¢fa'f"

Gamma

| ’f.é;sod"aa/n‘*'

" Jan 5980) type -
- “Jan 5979)Mi 1=E=1
* GN tubes

~ Surveying

Measuring

B
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TABLE D1,

Radnatnon Detection Instrument«

Cont.

Type of Instrument

Number .
Available -

Radnatlon
Detected

Sensitivity

Range (mr/hr)

. ~Window Thickness

(mg/cm?)

| USE

Sufvey Meters

Nuclear-Chicago Corp ;‘1
. Model - 20610-A-P,15
SN, 955-95“" ' '

2 ea... - .

~ Beta
: Gamma

0-20 mR/h

Thin Walled
- GM Tube DS0
'»_(c K 1020)

7-_Sqrve71ng-

Survey Meters "
Nuclear-Chicago Corp '

Model1-2612-P,16

‘*AWH%'_
Béta, -
Gamma

.2-20 R/h

GM Tube D- 35(only)
B I h mg/cm2 _

Surveying

R

" Radiac Sets. -
‘AN/PDR L6A e
. Me1I3/POR G
CSUNL 36514307

‘;2 §§;1:

'Gémma“; **

Cow

020 mA/m

" ‘Beta Window
. GM Tube "

.f Surveying

~ Baird-Atomic - .
L0E

C 2l

"“Alpha,’
_ ‘Beta,
'{Gamma.;“ '

o T Eﬁa'W1ndoW ;
o-t2 mR/R

GM Tube

'SUrveying “

Nuclear Chicago

~ Alpha Survey Meter -

Model 2670

' A]pha_' 

. 0-150,000 cpm

7 scales

-(0-1875 alphé/

cm /s)

PrOportlonal
Counter R

- Contaminéfidn

Surveying - o

_Chnrpee
" personal Radiation

Monitor-Baird Atomic

- Model 904517

. 3ea, ..

© Gamma. . .

 1l’chirp/ .
© 0. mRo

';;GM.Tube N

Warning =~

"'Chirpees'

Personal Radiation
Monitor, Atomic .- -

Accessories Model -'{.

PRM=253

~ Gamma -

 Vehirp/
0.1 'mR

GM Tube

Tritium Monitor
Atomic Accessories .
Model TSM-91-C

||

l_eé;:

. Alpha,
- Beta,

Gamma

.in &t decade
-scales

0-30000 , Ci-

Air Conductivity

0 Window

Thickness

-Alarm and Con=-

tinuous Air

. Monitoring
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TABLE D-1. Radiation Detection Instruments, Cont.

‘Radiation
Detected -.

Number

L ~ Sensitivity
Available

Type of Instrument Range (mr/hr)

o Window hickneéé

- (mg/cm®)

© USE

Air Sampler - .
Model_MS-3h3"Q{

Alpha,
- Bet_ao“ T
B G_éfnmg ’ :

Mighty Mite

2 eé;f]- Down to

f;vBaékground_;f_;

 *v_o of'z‘mg/cm2 |

:;” A[r;Samblfng : f: “
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.'Q;SUBJECTi..Instrument Calibration. - SO [a.;An'fﬂ?..ﬂ

littl- Beference: Form AEC-é,.item 11b;.lﬁ: | :
_:2a._Survey instruments that respond to rif

(l) gamma radiation,

(2) -beta and gamma, ieb_

(3) alpha, beta and gamma,"id

o are calibrated in a standard gamma flux obtained from an AN/UDM-l(Co 60)
or an AN/UDM-1A(Cs 137) calibrator. The calibrators were calibrated '

- with Victoreen R-meters. The R-meters were in turn calibrated by the NBS and
o certified to 3% The source inten51ties are corrected each month for decay.

- b The huclear Chicago Model 2670 Alpha Survey Meter was calibrated

e ~originally at the factory with a RaD+E standard. A secondary standard . . .

| U% 08 is‘incorporated in the’instrument,and may be used to calibrate itAto"
. o o L L - S

2ol

. c. An Army Radiac Calibrator, AN/UDM- . containing four standard plutonium _f:l
cw o 239 sources. is also avallaole for callbratlng alpha 1nstruments.

3. Count:ng cystems for determlning the amount of radloactive material in _
samples are calibrated with sources accurate to i T or less. These. are
-obtained from various commercial firms, such as, US Nuclear Corporation,-.'
‘»Tracerlab Incorporated Atomlc Accessories, Balrd Atomlc, etc.

k. An NBS calibratea 2.92 mCi Ra 226-Be neutron source (+ 3%) is used to .

calibrate neutron 1nstruments.f i

5. Calibrations are made after maintenance procedures that may result in a
_calibration’ change and at three month intervals. . : S

6. The Atomic Accessories Model TSM-91—D Tritium Monitor is calibrated with '

- a special source, Atomic Accessories Mecdel TCS-1T79B, supplied with the
- monitor. The calibration procedure that came withvthedequipment»is used. -

 E-1.
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Supplement F ° L )

" SUBJECT: Rediation Protection Progran
1. Reference Form 2, Ttem 12.

“,;2. The radiation protectlon program is descrlbed in ECOM Regulation 385 9

This regulation is belng revised, and a copy of the revised edltion, publlcation‘d

“.of which is imminent, is attached.

3. All activities during which source material may be released to spread or.
contaminate the surroundings will be conducted in a radiation control hood

- such as that described in para 6 of Supplement D, or under conditions-and us1ng f?y
procedures speclfically approved by the Ionizing Radiatlon Control Committee...ar:f

i
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SCOPE =mommmeme e a s e e em e e s e e —a .
Definitions essceccccnanaccrcommcomncnccmnmvcaccaccnconca
EXEMPtions mesecmcomcomemsmncemcce e e oo e e e e,
RefCTences suswemmemmunevectmnmaancesneneenneonsnedsoecen

Appendix A. Standards for Radiation Exposures 2nd -

CoNtamination e eesummm o e e m oo oo o oo o oo o0 om o i o0 1 s 0300 a0 00 00 0

_4;§(h\R$?\urv!d'”

“"B. Procedures. for Conforrance with Radiation

L Al av . - - N
&L‘Q;‘idaésﬁ m.nttsaw\.x-uud,»:J,a.x'a.-van-»mnu.‘-.-‘-“)n\n.n':-Aannﬁuu-u-nﬂu-oo-‘

4-W'#-&~HP“

1. Pvr coze. - This regulation defines policizs, rasponsibilities, -and’

procedures for control of ioniz zing radiation health hazards on Fort Honmouth,

It establishes criteria for the operation of 2ll ienizing radiation producing _
equipment and for 21l production, transporbation, hondling, storage, possassion,

and disposal ef raedicsctive wmaterials on Fort Mommouth, or licensed by US Army

- Eiecvronics Gommand (ECOH) orpanizations headguartersd at rorn Monmouth, excent
~thoss involved in diS&Suor control ope ?&Lleo. : - o

2. Scope. . This regulat on anplles to all #ho possess, ux,; or handle sources

e"\m’N\r\m

-+ of donizing radiabicn thhLﬂ the confines of Fort iformouth or under provisions
of Atcmic Energy Commission (AEG) licenses udm11¢ote“a by ECOM organizations

headquarvered at’ Fort Mormouth. - It is distributed to all ECOM and taﬁann

acu1v1ules locaxed aL Fort hownouth For. Lnfo 1wvlon and ruluunce.

3.‘-D311n1t10r

.
10, Cods of rede

1 Regulations (1CCFR), chapter 1, "At omic mnergy” In - .
additicn, uhﬂ S

ra
ollowing doflﬂlcloﬁo ucﬁta1n~

a. IOﬂleng Radiation ElcctrO'jwnetlc or pa“tlcuAabe radiation cwnablo.
of proqurinr ions ulrccbty or indirectly in its passage through matter. For
purposes of this 1w~ulabﬁon, alpha and beba particles, gamma rays, Xerays, and
neutrons are examples of ionizing r:gjﬂtion. This type of radiation dees not

“include sound cr radio waveu, v131ble, infrared, or ulLr1“1olbb llghv or LASBRS.

13

b. Tonizing Radiab 101 CO“JrOW Prozrams - Encompasses the measures esbab
lished by management to inswre saiety of operatiens, training, '-dentlf*catlon
of hazards, conformance with pLOdeQTCS and svandar ds for.users of ionizing -
radiation sources, to efxect <CO0H assignments. ' R

 ¥ITAS Togulavion supersedes. ECOMR 385~9, 15 Nov 65, and FPOA quppl l

“tn AMCR 38§~LS, 18 Sep 72, 1na]am1nn all chqnves."

DeflnltiOQS of ter~s Lsed hpreln are Lnose apoearing in Title

|1
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' nob exceeding that of natura 1 PO
__andsy‘pwouuct radioactive maberi:
~than those specified in the schadule:

. . <
i .- . - . '

+

. C. TCOW Ionizing Radimtlon Control Cormittee (IRCC): A group of knowé
1edgnab1e 1nd1v1auals appointed by the Commanding General. who are compelerd

‘. to review the total radiation program fram all safety and health aspecis and

to advise the Commandlng General on policy and requlred actlons.

-d. Radioloqical Protection Officer_ﬁBPO) . An individual d831gnated by

- the commwnder to provide 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 virtue of
education, mlll bary training, and/or professional experience to asscciated
capability commensurate uﬁuh the assignment. The term "radiological protec-

- bilon officer" is a functional title, and is not intended to denote a commise -
- sion status or job clas 51f1cat10n within the arw:d forces. R

L. Policy. It is ECOH p@lmqy that'

a. Use of 1cn1a1no radiation Ulll be- coqtrolled so: that tne radla ion ':
exposure for sndividuals Ul hln ECO{ is no greauer mhan llmlts prescrlbed 1n :

fappcndlx A,

b. Safety of .operations w1ll gu.ﬁe transacticns concerning handling, .

. storinz disposing, and repairing items vhich contain radioactive material or -
o3 .

prcduce ionizing radlatloq and ﬂnlch are to be stored or used at Fort Monmouth.-

e Control and goprovaT of- appllrau;ons for EC'Ticenses, Department of =~
the Ay (D&) authorizations and pﬂrm Ls, bnd procuwemcdb of 1on1a1na radiation -

.. sources 1s assigned to the T?uC. oL - . : -, - '_5

5. Exemptions Tnﬁ follo”1n~ materlals, eoulrmbn s d condltlons of exposurv.

et rane s ks s

- are exempt. iron the coqbrols_e abllehed bj this rcgulablcn.

a. Hatural radicactive m erials of an equ1"¢1enb gPGLlfLC radloactlv1ty
tasgium (i.e., 0.CC0L micrccuries per gram)

in quantitic s or concentraticns not ﬁraaner o

s of applicable AEC and DA,revulaLlcns,.u '

provided. they are not uoed in such-a 'Comli wed quantity that any person migh*w:

receive a radiaticn dos efceaainv cne ~tenth the applicable ?udiauion rotece

tion Guide (RP“) in aopendlx A SRR S '

b. Electrical equipn nﬁ'Such as hl”h voltaae units (e.g., Klystron tubes)

'3that is not intended primarily to produce ionizing radiation and which cperates-
- in such a mamner that no person con eceive a radiation dose exceeding o dvsuenbh
~ the applicable RFG. ST R .

’

6. ReSpr”iblljbleoo v :The Chief, Safctj Office, ECOH, eyorcisesgstaff _”'

- supervision over rthe ECOH Tonizing nudlatlon Control Progran.

b. The IRCC functions in accordance with 1OC“R 33, AR 700m52 AMCR 385=25,

- and AMCR 385-30. The member asul[“v as the Commanding Ceneral's
representative u1ll authenticate A G llcenses cand DA autlorl ations and
Pel’mlto. . L S

f 2i5



N - _ . e JOMR 335-9
c. Commanders and directors of activities (e.g., Research, Development,
and Enginearing (RDZE) and Maintenance Directorates, and Headquarters and
Installation Support Activity (HISA) and US Army Medical Department ActlvltJ.es
-(MEDDAC) , etec.) requiring use of ilonizing radiaticn are responsible for
- implementing the Tonizing Radiation Control Program within their purview and
wills - . _ v

(1) Provide surveillance of all radiological health contfols, maintain an
inventory of all radiation sources within their ac vivity, and confirm adherence
to appllcable license criteria. :

(2) Provide enforcement of radiological controls at all their areas.

(3) R@V:Leu all coz.wmction, siting, and opera t onal plans involying the
storage or use of radiaticn ‘sources or equipnent for compliance with radiation .-
' pro"oecumn regula'blox s and goocd health practices, and advisz the Chlef, Sa.fety '

Office, ECCM, and the BECOL IuCG of potentlal poruoxmel hazards. .

(L) - -fain‘baln liaison m.th ’che Fort: Mommouth F:Lre Depar’orrent and Interr:al
Security Division, EISA, on lecations of radicactive maierial and where hazards -
to personnel nay be created as a reoult of flre 1‘~fol.v,mg rad_Lo actix ve matemal. ST

(s "erlorm rad_LaLmn surveys in. complu_ﬁce with AR 700~52 at 1east once
evgr'y_)() dajsy F R S S e S S —_—

L (6) .I’-Lain’oaih ’re'cords. ,in'accordance vl-,h 1OCI‘R 30, AR 700«52, a.nd TH 38m150

(D I‘*por':,:uc Chief, S&cty C.A..LJ.\,Q, ZOCM, any probable oversxposure
recelved when personnel monitoring equipment was not viilized. The Chief,.
Safety Office, ECOM, will in turn goi,ii‘y bo:r":trcxuw 01’1‘ 'L(:c. HEILDAC 5 Or h:Ls

E reoresenta'bive.;- ' Coe T P S
(8) Am:o:x.nt a R.r.mlon al Pr t 't; on Olt‘lcer. L e
<d. .ﬂ'!,l qL.POI‘VluO"C‘o of users OL I‘udl “1' sources ( eob., LabOI"lfJOI’y

" dire coorsg uf'c'lm.l.cal area ch:.cxa, 593..1 le d rss otc.,) u.l..u.
(J) I“r*ur comollance .T:Lth zhe rcq*mvanen’ss of uh....b reculabl.o*x. _

- (2) Tnsure control. and rosmnb oF‘ racu.atlon ‘areas in accordame m.*uh o CoT
appendix .A. to this w,ouldt_v.on. ' ' Co

devices {dosimeter, film

(3) Promd Dprr\pria‘be exposure m2asuring
ors for persomnel working in

. in
“badges, cle. ) prow(,t:w\, cl othmo' and respir et
I"ldlatlon areas. . e ' a
(h) Insurc ’011:10 propser storage ;g.,lllm 5 and arrangenments for har*dling
~all radicactive materials are provided according to crlterla and procedurcs
eL i‘or'bh in appbnd ix B to th_l.o re m]atlon. , :

e . - . S . .. Lo . X . . . L



ECOMR 385-9 ) |
(5) Notify, through the organization RPO, the Gulef, Safety Office, ECOM:

. (a) When a radicactive source or ionizing radiation producing device is
. being moved onto or from Fort Monmouth if the source is 5 curies or stronger,
or in the case of special nuclear material if it 1s more than 5 pounds.

(b) When deviation from approved procedure or planned schedules could
involve radiation safety. If in the judgment of the organization RFO it is -
not likely that overexposure or contamination spread will o*‘cur, the Chief,

- Safety Office, ECCH, need not be no’cn.i‘led : '

(¢) Immediately, in the' event of any wcidmt/incident imvolving a - .
potenulal overexposure of perscnnel or release of rad:z.oactlve conta.m.ma’olon
thei, mlght result in ovw“xpouure oi‘ rersonnel. : :

€. ALL‘L persomlol vho possess, use, or handle f*oun,es of 1on1zing
radlai,:r_o’l will be responsible for- -

(1) &o Ting and follow ":Lng stand:mfr operatmg proceo.ures, rules R and
speo:Lal mot"'ucuons. : . o

(2) U.ng safety eqalpa nt p“ope,rly.-,_.‘,

, (3) K R» nommrf to the upbmsor any’ acc:Lclenu R unusual in c1de*1t s D2 roonal -
. injury, howsver S.Llf“nt 3 suspected overexposure anc»/or snspected muernal Lo
Lexposure; as socn. as powiblﬂ aﬁ‘ter the cecurrence, .

S f. The COT‘ZTSA-di}?ig Of‘:é'cer ,'U% A‘f“(i?fy' I-iedica._l Departmen‘b Activities (MEDDAC),
U will be J iuu.,.L‘ule for providing mzdical assistance and advice as established-

- by AP-. L0ty c. hpr s c_nd Ain :.ddlulon .ull ke res “ns*bla for u’qe follo‘,_vw.. -

(1) ”{z surmg safe con d3 tion cmd gafe operation of Xer sy rLchmes uued i‘orﬁ_
doz tal and me ca,l dlac'nobtm and tromnent purp%es. . :

(2) Pou ting personr\cl rachatlon ecpome recordg ag pr cribéd in "
AR bOm__b, urd peragraph la(l) oi anpeud:u: A. - R R

(3) Hal_ng reasonnblo effoz*b to obtg.ln pr:Lor waa:Laun.ov exposure rec,ords
of new pcrsomtx@l. : e . . , _

‘¢#o Chief, Tr"msnor uatlon Dl’J'lSlO"l R HISA s is resuon,u.ble “or Insuring thab
ghippi ng proceaﬂres (as ael.meaued Ln para 8 of app B) are fo"llo.u.d. -

J

T Re *"ercncnﬂ. a.’ T:Lule h9, Code 01 Fedvral Regulatlo*ls - Transportatlon

fc. . m 55-=31_5_;



- time he fc'm.v.ves hls genp‘r'or'ated 11r11t.

"of the gencral population shall be. 500 nrem per year.

Appe')dix A
STANDL 5 FOR RADIATION E,G’OSURLS AND  HTAMINATION

The following guides are based on. the recommendations of the q‘°d<,ral Padlatlon
Council, the National Committee on- Radiation Protection, the International
Commnission on Radmlosu.cal Protewtlon, and the rebulatlons of the AE:C and the -

us AAT’W. ‘

Y a. Radiation Protection Guides (RPG) for Txternal Exoosure

(1) Oc cunation

(a) Wheziamf person accepts employment in radiation work, it shall be

- assumad that he has received his age-prorated dose up to that time unless

satisfactory records show to the contrary, or it can be satisfactorily
demonsbrated that he has not been emolq;ed in radiation worke. The assume_d
exposure for calendar quarters prior to L da.nuary 3961, shall bz 3750 millirem

- (mrem) and 1250 mrem after 1 Janvary 1561, A reazomatie offor’ will be made to

obtain reports of previously accummlated occupatlonal dose. This is not to
imply that such an individual should be expected to roubtinely accept exposures
at vadiation levels approacnhing the quaz*ber]J ma..mui of 1250 nrem up 'Lo th°'

(b) 'Phs- c,@osme h.mlt to ’oh'-' x'*xole bocy, head and trxmk ) act_uve blood

“forming orzens, lens of eyes, or gonads is 1250 mrem per calendar quarter. : .
With Um, approval. of Coreanding Goreral, EZCOM, the weekly, quarterly, and - _—

yearly exposure limits for these critical bedy paris moy be increased to. 3000
wren per quarber if the individuals to al exoo ure c“oes ro*b cyc'e”c~ SOOO
(Me13) mx fiere M is -

. The follou guides Jor e Szu..z,l EXPOoSuUre  ax ave d}/p_LlLa.DJ.(,. .
- FADIATIOL\I EKDOQ'U'RE CUIDE
EXFOSURE . CRaTicAL - oo .. HANDS A0 TORGARAS |
-PERICD . 'BODY PARTS - - - - SKIN - T’LLT OR AN ,.3]_(.’_'.8 ' o
“_Weeldy 100 mrem . 600 mrem - 1500 .m'em
. Quarte t*ly 1250 mrem ~. 7500 mrem - 18750 mvem
Yearly ~ 5000 mrem - . - 30000 mrem. . 75000 mrem .

-Aucu.mula'ted o SOOO (M- LB) mrem

(2) Ce*"or'vl Por::ﬂahcn._ Tonl ing radiation exposure l:mlt.s to :mda.v:Lduals

(3) Medicel Dose., Radiabion exposure 'f'esultznv from necessary cb.acfnooblc
and ther apmmc 1.’3&10&1 and dental procedurea need not be included in tne
dcterp nati. on. of the radiation e*cposure sbatus of uhe .Lnd:urlaual concerned.-
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b. RPG for AirBorrie Activity

(1) Restricted Area. Concentration above patural background of radio=
" active material in breathing air in resfricted areas shall not exceed levels
listed in 10CFR 20, apoendly B, table 2. :

'(2) Unrestricted Arca. Concentration above natural background of radio= -

E actlve materials in air in unreutrlcted arcas shall not exceed levels listed
-in 10CFR 20, appendix B, table 2. : :

‘¢. Radiaticn Protection Guide (RPG) for iate“borne Actnv1tg ,
Concentration of waterborne radiocactive materials above natural backaround

released to unrestricted areas shall not exceed the limits llsted in lOFFR 20,-

anppndlx B. - :

d. Radnatlon Surfaco Contamination Guide. The surface cdntérﬁnation:'A

limits as speciiied in AVCR 385-25 apply to items and areas to be. released.for.’.

unrestricted vse without prlor aporoval of Ch ef, SafetJ Office, ECOM._

. e. ROSDLruUOfV Prot écflon Eculowént Culdes. The follo"lna rmsplr?tory
“protection Will be used oy persomel in au aumosphere w1bh the 1ra1cated
pa 1ulculate r'dloqrtxve conbamlnatlon-.;g S e S

L . : : 10&,8 _,,0 E 0512 Jucl/cc '.‘M:}-Ll‘,baw ﬂask lIQA/Or equlv )
- 1 O~8 OI' h-lc' bPI‘ )—101/001":::ﬁ_,-?:{:»_-'_S‘.lppll"'d A.:.I' ””"‘C ‘.
| ;Eeﬁé;gafma i“T 1O“l0 },l }Kthc';ﬁi? None o L

106 to 10"10_ JuCl/CCkl tff",.’l‘Jl':J.Z].:Ltary'If!'abk H9A/or equlv -.fjiﬁl
'%ili 0”6 or hlvher ,ucl/ccf?ff, Supplled Alr Mask o

| _f. 'Ar 28 D“]lnbat on- and Postlnp ﬁ:P'

' (1) Pndxoultnve Materia 1 Storaﬁe Cnn bainars and Areas. Areas and
‘convainers thnab require nest 1nw in accordance with LOCFHR 20 will be postcd w1th
a magenta and yellow sign bearing the. radlaulon symbol and the words
1"CQ*T10H~RﬁDiO C?IVL MALZRlALS n

(2) th|enxon Area A radiation area is any area acce331ble to personnel
with a radiaticn level such that a major portion of the body counld receive in
21y one hour a dose in excess of 5 mrem, or in any 5 consecutive days a dose
. in excess of 100 rrem. It will be posted with a magenta and yellow 5l(1(s)

C bewrlno the radlanlou ‘symbol and the Jords MCAUTION- RADIADIOI AR&A e

Il



\' Appcndlx A-—Conumued o | ;
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(3) High Rﬁdluﬁ_z.on Area. A high radiatio*l area 1s any area accessible to

.. persomnel in which there exists radiation of such level that a major porkiien
of the body may receive in any one hour a dose in excess of 100 mrem. It will
- be covspicucusly posted with a magenta and yellow srm(s) bearing the radiation
symbol and the words "CAUTION-HIGH RADIMIION AREA."

© (L) Airborne Radioactiviby Ave ea. An airborne radiocactivity area is any
‘ arec. in which airborne radicactive material is present in concentrations in
 excess of the amounts specified in appendix B, table 1, column 1 of 10CIFR 20,
or any area where al r‘oor“o radioactive mauerlal is prcsent in concentrations - o
" which, if averzged over the number of hours in any week during which individe -
uals are in an area, excecd 25 percent of the smownt specified in 10CFR 20,
appendix B, table 1, colurm 1. These areas will be conspicuously posted with |
a magenta and yellow sign bearing the r diation symbol and the words
NCAUTION-ATHEQRNE RADIOLCTIVITY .12 EAM

- (5) Contaminated Arm or Ttem. A contam.nated area or iten is arly' area
or item where centvarination levels exceed those rcferrad to in pararrapn d ﬂbove,
L a,hey snall be pqsted xntn approprlatc s:.gns or tao's.

e (6) .T *vnomw Avm lﬂ“h&;lf.‘.?"'tlc.w Radiation roping or mobo*a (,,mJlow P
and magenta) WAL be Used with varning signs whenever possible for the nemporary '
delineation of radiation, c¢ontamina wwilon, or airborne radioactiviby arsas. = - .

Where noncolored or diffcrent colored rope or barrier are substituted, suffie. .
cient sizns will be used with the barrier so there will be a clear urvdorstar‘d:m'“
of the ns ure of thv- ::ard e‘q.utlnu bc: yond nt, bar'm_er., B

_ Append:u B
PROCLDT s IOR conFomch wm{ RAU'[A’[‘IOJ uT“l’DARDS"- - R S
To confernt I‘l‘bh Lh° "r‘adlaulon u'tandards as es abli'shéd by this < -

*u,ruc(,o?‘s and users involved in operations: dealmg with :Lon:Lz.Lng
d Latlon o wTes” m.ll cc*ﬂply U:Ltq tne follomng 1‘equlrer ‘1b<'~ :

. A corjf of docume nba cmd regul red Luorma.,lon listed b

a a2l ~Tlll bL, -
submitted through the organization RPO to. Chief, S;.feuy Office E COM, at least .
2 weeks prior £0 arrlval st Fort Monmouth of radiocact orf\,,n aterials d/or

machines -or deﬂceo producing ionizing radlatlon. F

(L) Iog a1 dociments cm_thorizino tho contractor or agency o o m, maintain,
_and use such materials sources, devices and asserblies. Examples of such
decuments are AXC w:prouu% mawrlal 1ﬁ cen seo 3. A.uC source material licenses,.
‘and Dz\. au. momzamo% or p .C'm'.l.uS."_: e - : ' v -

e

i
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Ty Appendix B~4Continued' o

(2) Information concerning radiocactive materials and radiation producing
machines or devices to include the type, description, and quantity of radioe

. active materials and the location for storage and use. The detailed descrip- -
- tion should include the following as applicable: ' S

(a) Manufacturer of the source.

(b)l.Date of initial source activity determination: f f
fv(c) .Sourée.id ent flcatlon mamber. §

(a) Cross-sectional sketch showing dlmenéloné.f-

'~“'(e)-ASovrcc holder naterlal of construction.

.'- (f)'fSource form (powder, plated, f01l ete. )

()  Cheu¢ca1 Torm (metal oxzd > tltanate, etc )

(h)'.Stro Ouh in curles or mlll“curles au of daue of 1n1t1al éourcef”‘ ii  ' C—

acttv1ty deto*rulurulon._

f“ifgenseu.organ zation a Jgﬂcd to

»fdelinéatezr'

i

1_(1) Typc of prOUectlve cover maberlml or. fihn (1f any) over. tnc source._ ;: —
(3) Dato anl o th of laqb 1»&& tﬂ b.

Rdasant < ig LJ

_(k:) he‘lﬁ‘l")ﬁ Of qm':!J_]T\r? agad rls[, lc- ?,.fnub

ble individual (or custodion) and. -0 - T

‘(3) Iwcablcn gri,nvmo of Te spousi
supervise ha=dllrv of” r dioactive materic

_(b) Int ‘ard opp?@tan‘oro *ﬂvwes Oper Ban prcwev‘mu Ulll

nzzard conbrols in acesrdancs with applicable sechions
”auion, . Ghs nvcu to Urocedares rLst be submitted to the Chlef,v

of this v

‘ ‘.Sglfeu‘] OL)' :Luu’ L;CO;.L. o

_ b. U.a*tﬂnusd radloactlve matorlal dlll nevsecured acalnst unazthorlzcd
access and ha Ll ng aL all timas.

C. R“dlatlon “oL%crs vho enter a radiation aran muob wear a fllm badvc.

S An expo suTe cord u~olefchﬁb“ln =d for each _iLVLdlﬁm.

d. Protective clothing, where r qulred, yu t be conned prlor'toﬂeniering

the radiation area.

} .
e, -Radiation areas w1ll be ﬁosbed ard coutrolled.‘v

f. Suoordlnate ornanlzatJon'v radlologlraT safety programs for tho use

. of uourbet of radlabicn nuot conforn Lo bhe nLn“mum ubdnddrdo degcrlbcd herein.

|
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\ - Appendix B--Continued :

g. A1l supervisors involved in operations where lonizing radiation is
present will, as soon as practicable, notify the Chief, Safety Offlce s EGOM,
if any of tha follom.ng incidents occur oa Fort Monmouth.

(1) Damage to, or malfunction of equipment or exhaust systems, during
operations, in areas where these items are required by approved operating
. procedures. ' . ' T

(2) Doisemcter reach.ngo in excess of 100 mrem in any one day or selfe-
~ reading dO..vllYlCu“I‘S. : : . : S

o (3) Spilled, or un"'n entionally released, radloacm*n mberlal that
" might remli- J.n over-a"@'-sure of pe vsonnfDl. :

(L) Wounds resulbting in a break of the skin or other incidents where
radicactive material may have entersd a personis body. Such incidents will.
aJ.C'o be mnom°d to COE?F» ding O'Pf.LCOI‘, MEDDAC, or his ‘Tepres sentative.

(5) Fire, R disaster, s OT odlef er“.ergﬁncy in arcao ik ere‘ radicactive .
‘ m.bcmal is bﬁmmf storc,d or used. o

(6) TIucept RE&.I:, Direchorate, "Loss of pevsovm'\l momtorlng dev:Lce or
© exposure while I"‘Ob "Ibll.x.Zl.{l" dmce.-_ S e L

h. Supermisors of u:dr\n_ana_l.s '7111 insure that the indivi dud.: working

in a radiaticn area will perform thelr assigned btasks in a mamer. to:minimize. '

Cthedr intemal ud. e“uernal e: pouues.'- -
Ugers v .Lll cleun up any dv cac t"re contamination res: ‘o:.n i‘rom

Y

fication ~1r1 Acr'r\m Control, a. . Posting

on -‘:ig,h 'ﬂ"u,a@on, '11“} orns radicac ulf:LtJ Gu."l
. Tined in pavaszraph £, appendix A, will be postad with'
gns, tags, an d L.oel bearing the standard radiation I—El;-lng

appronriate s
- symbol.

a, Perscus enbering a “"utr'»cL,\,i areca will bruelc\.], as
mtwn plans, co ning any limited XIDI‘L’ ime,  conltanie
uqu & pzouectﬂe clouhln" neocls, axnd Der;on::.el Jnunltor-

W
a restricted ar
P *qalrcd by area
nation control te
ing devices.

b‘ \.j

. b. Persomnsi entering a “JriL-.L_-\ area on & nonroutine basis will cbtain
persamel menitoring dex 10&,( g) and pr JutC‘LlVe C.LOmlU)O’ from uve rasponsible
organisation ag’ rem1_1rbd.~ T - ~~ : ~ e

e

ol instr“c,blons Ull'l ’t conspicwously posted o t. Lhe enbrances to..
=y ' ’

||



Cyadi

‘, Apper‘ ix B»-Cont:nu d
3. Radiological Comsamination Control.- ae Ro utine md conbimious opcrations
will not be conducted in areas where contamination levels esiceed the values
listed in paragraph d, appendix A, without approval of Chief, Sa.fetj Office,
EGOH except as conducted by ‘{D&E Dlrcctoratc RFO.

b. At any time allowed contamination lﬂvols are’ excecded the i‘ollom.ng
ion TT.Lll be taken by the user: :

(1) Terminate aoun.vﬂ;y within the area, advise security guardu.

. (2) Co“urol access to the area um:ll released by the RD&E Direc uorate
" RFO or the Clu.eL, Safety Office, ECOM. -
L. Waste Dynoq 1. Rzdicactive wastes include unusable or unwanted radioe~ -
Caebive itens or material and items contaminated with radiocactive materials. |
- Vaste material will be disposed of by methods consistent with all applicable -
regulations (J..e. 5 AR 759-»15, 10CFR 20) and acc:pted fadmuou protecL.Lo*l
practices. -

051 ro ("< rxt‘r'ol. “a.’ The amou,.lt of exposure to :10"11".Lng

| hat o morier is allowed to receive in any pericd of time is 11:11Led._ —
‘1""0“ .!.:n,u,\.ed materials 5 Lheoe limits are set by the lmk,:zs,,;.g anthoribty. For:
s of radiation, the recomnerndations of the Haticnal Committee

e
: wﬂlc*lflsﬁ source
" on Radiation T
A

md the Fedsral ILclwta.on ouncﬂ. will br‘ fo Llowcd. N —
T'po sure guld '

cified. 121 ppmd:z.x A

“be ‘ Radia‘oicn- expo ure records will be coanpletcd arld

.J.Lv_t.c:u.al :r-c;:uil ed to *'M*k ina rc.d_mmon area.
Lo T sure Hondtbo

A W Tl £ I R

u:po'“urﬂ i)

r
M

Film bad,gx,s m.ll oe used as _’che ..primar;y'_ device

(1) Q"Laulon varlfeff* who enu(rf' 2 .'r'adia'bion ‘area rust wear.a film badge.

(2) T w 1;,'.07’1 monitoring ‘h:lll be assu:r d"forl all nonradiation workers -
. cmbsrmc’ a radi L.Lon arca..,v., . R D o

(3) PO"LOU dos:metoro in aoch’c:.on to fl].n bd.d“fes mll porml]y be worn-
in arecas where the anticipated dose will excead 20 mrem per shift and by _
personnel engaged in radicgraphic operations.,. Pochet dosimebers issued 1,-111 o ——
- be-recorded on a pocket desimeter. 1*ccord ' '

‘ (L) Persomnel monitoring device shall never be tzmpcrcd m.'bh or false]y
exposed Lo radiation. - e SR : ‘ : L
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Appendix B--Con'{;im_ied ' ’

10, T 3261, will be

- .:"’"’dll."J.G)O"‘l. .

wv PL'(‘C("("’UT‘OQ. a. Gor"nﬂl " The eme rgmcy phase beglns when any
aCC_LdGIIUcLL reloase B escape, Or Spidl I of radicactive materials occur in such an
amount that a health hazard, or peossibility of damage to valuable property

- exdists. This phase exbtends through the completion of efforts to save life,

- prevent serious injury, or prevent further damage to valuable property.  If

a reclease of radioactive material ocCurs, the following b'—tsm emeroency plan o
should be carrled oub:

(1) . shut dovm all operauons whi f‘h woqu ‘be ha'fardoun if wnattended.

(2) E\fa.cwa,te persommel from i} he emergency area to an assembly ar'ea'where.‘;
minimum radiation exposure is possible. B S ‘ : '

{3) lMake an accovnting of all pccsonr:el from ‘bhe e:mrgg,ncy area at bhe
aosembly area to dnsure complefe ov cuabion. :

(h) -Notify the Cn,e:f', Sdeuy“ Ofi’icc , ECCH, as-soon as poss ible.
(5) Provide for cor :ruxucatloq S, tr ANsSHoY m’cvon, pcfre'r', portable vac.‘nation
detecticn equipnent, firsi =aid & op] ies , and decontamination -apparatus at the

a.;seru’..bly area, as rb(mwed._'

(6) Choclf. a]_l personnz 21 mvoJ_vec. foz' possmble con’oamlnatlon aﬁd ceﬂ':c‘egz.ﬂma .
‘L ' . . N . ; . ’

S 2. i O vinate

aﬂroom'l 10 are contarinatad.
(7) ‘De sconbaninate persom}el; qulp“ enup a,nd' the emergency area. ' -,
(8) I‘rens'*n a cof»ple wrltten hi f'*ory o:C ‘rie incid.en'b.,

chions as pre.gcrwed in chapter
sorts will be i‘ormra d ‘through
W, L '
4l e - .

be ._ﬂ. Lhﬂ L»IEEI’!'L

:C
uhz, LD el =5 Sale L.j OL ica,

-7.- 5% An ares des A-f,me'ird for the st orare of I‘clO.lOdC'bl‘V’e I.w.igm.al m.ll
confor ¥ '

vhe f o],lc ’rL ng. mrindmm “T;;mo ards s

‘be " Five pxot:cw on dovlccs or oqvuz_ ment will be_'readil available. = —
co LG n]l bo capehic of being secured a aim*b- n:mt..u zed entry,
de - Appz‘oprlaue standard .radifm':,ion sign will be poubed.

, e. VWhen the'area is _cf‘t ot tended, source s of adiation will be secured
against’ unauwomaed lm *ulln" and/or mdl\rld ml e:xpo.)ure to penctraclng

i
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- Appendix B--Continund :

£ ‘The nanes and telephone nurbers of responsible individuals v1ll be'
posted in a conspicuous location when the area is unattended

g. At least one container enﬁ1051ng the radicactive material should be
fire resistant, preferably mz tallic, ,

8. Shipments. a. Incondng )
(1) Immediately upon r5001pt of radloaculve nd1pr¢a1 the act1v1ty
Supply Olf1CP;, before op nlng the container, will no+xfy the RPO,

(?) ‘The shipment w111 be pro)ptlj ronluored and logged in by a tralned
~monitore .

(3) The radigactive material will then be delive ed to the user or
tored in a radioisotcpe storage vauli, 'as 01rna tences warrant. ,

“bhe Outgoinp

. (1) Radicactive material o b ehi ;ved’out;will b2 monitored and logged .-
~ in by the RRO bc;Orc and achv pdcxa" ng e S el

- {2) The ou*r01n5 shipm 1end will be uac\agfd urd ¢areled to conform with '
Interstate Commerce Commissicn regulabions and Department of Transportation -
regulations as well es those of o ne Surgeon General, AEC, Navy Ships Systems
Coamanid, and Ariy regU&&bLuﬁoo. B S - L oL

(3) Shipme ts Jlll be clcarnd Vi ti tﬁéjﬁp@éuﬁtable Properpy,foicer. ;t[3{; N

R
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Rnc’d lltr dtd.
PROCEDURE m CHANGING FILTER

ﬂ'@mzfato"‘y

-EFEEQ 'icyn‘ )
1. Remove cover plate, S 4 £

2, Place the mouth of a large plastic bag(iarge enough to hold
the filter and for the mouth of the bag to adequately cover the
openlng) over the openlng and tape it tlghtly to the housing.

"~f'3,; Pull the fllter out into the bago

4, Remove the tape from the bag-housing seal, put 1t in the bag -
and seal the bag. : - ) :

. 5, Put the bag contalnlng the fllter 1nto another plastlc bag.

6. Dlspose of as radioactive waste.

US. ATDMIG EﬂEKﬁY
" GOMMISSION ’
Regulatery
- Mall Secrlun

Q

‘Incl 2

|



OPERATING PROCEDURE FOR DISPOSAL AND DILUTION OF RADIOACTIVE MATERIAL FROM STORAGE

TANK IN DECONTAMINATION ROOM

After determining amount of dilution necessary to dispose of radicactive
waste into the sewer system proceed as follows:

1. Pump up ganges to determine number of gallons in each tank

(capacity 550 gals.). 5
- 2. Close knife switch on right, activating pump which pumps liquids

from tanhk.# 1 into tank # 2. ACheck both gauges to makelsure correctgnumber of

.gallons are placed in tank # 2 for dilution. | | | o
3. When correct number of gallons have been pumped into tenk # 2, turn d

off'pump ‘Dilute mixture in tank # 2 by opening water valve near floor, this |
‘ballows tap water to flow into tank # 2 mixing and diluting solution. When -
_solution has been diluted to safe disposal value (determined previously in

-.accordance with CFR lO - 20, read gauges for gallons added) turn off water. b

"‘h Close knife switch on left which actlvates pump on tank # 2 which pumps'f,f

diluted waste into the sever for disposal.‘ Pump until gauge on tank reads lOO gals."_f_f'

5 Repeat above steps until gauge on tank # l reads lOO gallons..

CAUTION

Leave at least lOO gallons in each tank. Ii'tank-is allowed‘to;emptyk"

_pump must bepprimed egain.

" 6. Check tank # 1 periodically to prevent over flow.

7._'Whenever tanks are emptied, record results in log book.d
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