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HEADQUARTERS UNITED STATES ARMY MATERIEL. COMMAND
5001 EISENHOWER AVE., ALEXANDRIA, VA, X2Z80X 22333

AMGSF-P/75-0077 : | 3 November 1975

Director

Nuclear Material Safety and Safeguards
US Nuclear Regulatory Commisssion
ATTN: Materials Branch

Washington, DG 20555

Gentlemen:

Forwarded is an application by US Army Electronics Command, Fort Mommouth,
New Jersey, to renew and amend Byproduct Material License Number
29-01022-06 in its entiretys Ionizing Radiation Gontrol, ECOMR 3859,

has been revised and drawings and descriptions of facilities have been
updated.

Please acknowledge receipt of correspondence, - Enclosed is NRC Form
46 (1=75) Reply Card. . BRE A

Sincergly,

1 Inci

As stated Chief, Health Physics ,
Safety Office ‘“(CJ.:.J-& :
B Cy Furn:

HQDA (DASG=-HCH-E) WASH DC 20310 .
D:Lrector, US Army Materlel Command Field Safety Actlv:.ty, Charlestown, IN 47111
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_vnous apphcatlons tited with the Commission with respect 1o Items 8 through ‘15 may be mcorporated by reference provnded Treférences ere clear and
1. peclf'c Use supplemental sheets where necessary. ltem.16 must be completed on all apphcatlons Mail two copies to: U.S. Atomic Energy Comfhis-

Byproduct Materiat License. An AEC Byproduct Material License is issued in accordance with the general requlrements contemed In Tltle 10, Coda of Fed—
- eral Regulations, Part 30, and the Licensee is subject to Title 10, Code of Federal Regulations, Part 20, and the license fee provnsnons of Tltle 10, Code of
. Federal Regu|ations Part 170. The license fee cateqory should be stated in ltem 16 and the appropriate fee enclosed (See Note in Instructlon Sheet).

L

1 sion, Washmgton D.C., 20545, Attent:on Materials Branch, Directorate ot Licensing. Upon approval of this application, the app|icant will receive an AEC ;.

: son , efc. lnclude ZIP Code and telephone number.) ) different from 1a)." " Include ZIP Codo)
Department of the Armmy . ' See Supplement A
-US+Army Electronics Command - SR
Fort Monmouth, New Jersey 07703

1. (a) NAME AND STREET ADDRESS OF APPLICANT (Institution, Ilrm hospital per- (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED."- (If T

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3 PREVIOUS LICENSE NUMBER(S). (If this is on application for renewal of a license,
Organizatlons Which are par't Of the ' please indicate and give number.)

Directorate of Research, Development and Renew and amend BPL 29-01 022-06
Englneering, Electronics Command, DA - 1. in, its: entiretys-

4 INDIVIDUAL' USER(S) (Name and title of individual(s) who will use or directly |.5. RADIATION PROTECTION OfF_ICER. (Name of per'on designated as;radiation protec-

as in'ltems 8 and 9.} . [
Stanley B.: Potter, RPO ‘
Charles F. Pullen, Alternate RPO..
(See Supplement F for training and

"See’ Supplement c

supervise. use of byproduct material.  Give training and experience in ltems 8 and 9.) tion officer if other than individua! user. Attach resume of his fralnmg and experience 1

C. Sealed sources,/IS,OOO mlllicurieé;'f

Ce Amer:.c:.um 2h1
------ | De - Sealed sources,: 835,000 mllllcunes ,total, no single-”

D, 0381um 137 ] X source to exceed 220,000 millicuries.' Both. ORNL and.. -

| " commercial sources, ma,y-be used, New commercial sources .

- to be sealed in metal capsules by weldlng..;_

‘ (See Fig D-1,. page ‘D=2 for an example) o

experience)
6. (a) BYPRODUCT MATERIAL. ~ (Elements {b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES . OF EACH CHEMICAL AND/OR PHYS- |- l
" and mass nvmber of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufocturer, model number,
) ) o number of sources and maximum activity per source.) . - :
A, Any byproduct . | A. Any form - 1000 millicuries of each radlonuclide h
material with atamic |  an atomic number 3 through 83 1nc1us1v .
nos 3=-83 inclusive: : e _
P, | Be An;y form 10 mlllcunes. e e e
B. mericim 2l1 | 7 T s sy

'human use, xupplemem A (Form AEC- 3130) must be complefed .

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT <MATERIAL WILL BE USED (lfbyprodud ‘motérial is for. 'h
of The sforage coniumer and/ or device .in which the source will *

" in'liey of this item.” i bypmducf material is in the fonn of o sealed source, make and model “nun
be storod and/or usod) - : -

Byproduct matenal w:l.ll be used in‘ re_seareh, development and testmg programs,",_ -
including calibration and operational checks of instruments, and as mstructlonal
aids. . {See~Suppl \ht——E—fer-addita.onal informations) :

cr
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=
o

(Commued on reverse side)
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‘ S ’ ; : e . ) : Page Two | ;
TRAlNING AND EXPERIENCE OF EACH INDI\*IDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary) o L
8. TY”E OF TRAINING ' " "DURATION OF | ON THE JOB | FORMAL COURSE ) g
A - WHERE TRAINED -+~ TRAINING | (Circle answer) | (Circle answar)’ N\ - |
\ . . Do H
a. Principles’ ond pra'cti‘tf.e's of "rng‘oIIpn o SeeSupplemen‘b F L e _' N VY‘; lNo ‘ Yes No
" protection U SR | L EAeemm e R ’ } o },j e ;
b. Radxoachvny maasuremen' stondardoxa- ’ o I A f
tion and monitoring Iechmques and m- ST ' ‘ o ) ) ) o A . Y?s' No |, " Yes "No_' ) g
stromients. . 0L P o R T S oo N . N ‘ *j
3

c Mathemohcs and coI:quNons baslc to Ihe Yes No - | ..  Yes No

use and measurement of rodooachvuIy R P IR

d. Biological effects of radiation. . ... .. B R R . i) Yes. Ne ;_; : ,}Y.,°"‘.i't", No”

9. EXPERIENCE WITH RADIATION, (Actual use of radvouol‘opes or equivalent experience.}

ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERENCE |~~~ TYPE OF USE' '~

See Supplement F

il

10. RADIATION DETECTION INSTRUMENTS. (Uié supplémental sheefs if necessary.)

. TYPE OF INSTRUMENTS : NUMBER ’ ‘RADIATION SENSITIVITY RANGE WINDOW THICKNESS {+ - OUSE T o
(Include make ond model number of each) AVAILABLE - DETECTED (me/hr) . - (mg/em?): . (Momformg, surveying, moasurmg)
See Supplement G- |

]
1. METHOD FREQUENCY AND STANDARDS USED IN CALIBRATING STRUMENTS LISTED ABOVE . e e T '

See Supplement. H.

12. FILM BADGES DOSIMETERS, AND BIO-ASSAY PROCEDURES USED (For film bqaées, specify method of calibrating and processing, or name of supplier.)

See Supplement B:

INFORMA'I'ION TO BE SUBMITI'ED ON ADDITIONAI. SHEETS IN' DUPLICATE

13. FACILITIES AND EOUIPMENT Describe: Ichruto fa:llmn cnd mmqu handlmg q ',_ storuge ontainers, shielding, fume hoods, etc. " Explanatory sketch
of facilily 'is aMached.” (Circie answar) o " See Supplemen-b I ST

14. RADIATION PROTECTION PROGRAM. Descnbo the rndlnhon protochon program including | res.  If application covers led sources, submit leak
testing procedures where applicabl nqme, traini ,,.and cxpenancc “of person 1o perform Teok tests, nnd arrnngemems for performing initial radiation survey, serv-

icing, maintenance and repair of Ihn source.

See Supplement J e

15. WASTE DISPOSAL.  [f o commerciel waste disposal service is employed, sp«lfy nome of company OIITorwuo, submit detailed description of methods which will {

be used for d:sposlng of radloochve wIﬂ:n and eaTmIis of the Iypae.é:a a"ifé‘é‘"‘ﬁ‘ﬁﬁl m 755 1 5 : . .. .

"~ CERTIFICATE (This item must be f.qmplel-ed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON\ QE‘HAt.F APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION 1S
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULA“ONS, \P-AR'I\ TFI"T ALL INFORMATION CONTAINED _HEREIN, INCLUDING ANY.. |
SUPPLEMENTS ATTACHED HERETO 1S TRUE AND CORRECT TO THE BES}'\\OF q R KN GE AN BEI.IEF :

DRI OIRE Sl t\” )
L

BRI US femy. Electronics. Gonmand, DA |
_— ‘_" Q Kﬂphtan’ named in item 1 1
FeeEncloseds . ) \ g\ i By: CUEW §2 )%C’ '
B ¢ “WII:—‘HIFTER SYAFEE J |

',Dme lf ' §"Z > 7 5 g - ENT +0G's Representative on Ionizing :
' . Tty S Control Committee . i

License Fee Category $

WARNING.—18 U. S. C., Section 1001; Act of June 25, 1948; 62 Siat. 749; makes it a cnmlnol oﬁeﬂse to make a willfully false statement or . i
- representation to any depamnenI or agency of the United. States. as to.any maher within its jurisdiction, ’
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SUFPLEMENT A

LOCATIONS WHERE BYFRODUCT MATERIAL WILL BE USED,

1

2.

3.

Fort Monmouth is made up of a number of subeposts or areas located in
Mommouth County, New Jersey. Byproduct material is primarily used in
the Evans Area; however, occasionally it is used in other areas.
The following areas and locatinns cambine to form Fort Mommouth.

a. US Army Electronics Command Headquarters Bldg - Tinton Avenue <
and Garden State Parkway, New Shrewsbury, NJ.

b. Charles Wood Area - Intersection of Tinton Avenue and Hope Road, v
Eatontown, NJ.

¢. Fort Mommouth (Main Post) = En’orance at mtersectlon of Tinten Ave /
and NJ Hwy 35, Eatontown, NJ.

d. Klystronics BEldg - Mid-Mormouth Industrial Park, intersection of v
Hope Road and NJ Hwy 36.

e. A portion of Flectronic Associates, Inc., - 185 Mommouth Parkway, v
Eatontown, NJ.

f. Wayside Area Earle Ammunition Depot = Waysme Road and Wyckoff Road, ¥
"W@'Side, Nds

ge Oakhurst Station (Tower) - Wilson Avenue off NJ Huy 35, Oskhurst, NJ. ¥

‘h. Evans Area - Intersection of Marcon:z. Road and Brighton Avenue, v~

. Neptmle, NJ.

Fig A~1 shows the relative locations of the above areas. ' i

~L .
In addition to the above areas, sealed sources Icontalning not more than S
220 curies may be used at Gateway National ParK, NJ; Lakehurst Naval Air
Station, NJ; Tobyhanna Army Depot, Tobyhanna, Pa. ; Fort Huachuca, Ariz.;
Fort Hood, Texas; and the Nevada Test Site.

-

Two target replenishing cartridges containing not more than 90 curies each

of hydrogen 3 and one tritiated accelerator target containing not more S

than 20 curies to be used in the Kaman Nuclear Corp Model 4-1001, Neutron
Generator at Gateway National Park, NJ.

A-1
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SUPPLEMENT B
FIIM BADGES, DOSIMETERS AND BIO-ASSAY PROCEDURES USED



SUPPLEMENT B

FIIM BADGES, DOSIMETERS AND BIO-ASSAY PROCEDURES USED

1.

2.

3.

Lexington-Bluegrass Army Depot Film Badge Service is used for personnel
monitoring on a monthly basis for radiation workers and on an as needed
basis for visitors.

Quartz fiber dosimeters are issued on an as needed basis to visitors of
radiation areas. Dosimeters of this type are worn by both visitors and
radiation workers in high radiation areas.

Individuals working .in high radiation areas may also use A’oomic Acces~
sorles Personal Radiation Monitors (chirpees) or other similar type
devices.

Bio-Assay services are available through the Army Surgeon General as
r equiredo

ECOM radiation workers teke thelr film badges with them when they will
be exposed to radiation at remote locations. If their stay extends

beyond a £ilm badge change date fresh film is sent to them and they in
turn mail the exposed film back to Fort Monmout.h. .

B-1
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INDIVIDUAL USERS



| ' SUPPLEMENT C
INDIVIDUAL USERS

1, The use of radioactive material covered by this license shall be
limited to:

a. The RIKE RPO, Alternate RPO, and Technical Staff of the RDYE RPO.
b. Persomnel to Perform Leak Tests.
¢. Individuals approved by the ECOM Ionizing Radiation Control (IRC)
Camittee. Criteria and procedures for approval are stated in
ECOM Regulation 385-9 which is attached as Incl 1 to Suppl J.
d. Individuals working under the direct supervision of an RDE
employee approved by the IRC Committee to directly supervise the
individual's work with the radioactive material involved.
Note: Direct subervision means that the supervisor is in a physical location
where he can see the individuals being supervised or he is in a nearby arsa
where he can hear a call or signal from the individuals and be able to reach
the location where the individuals are working within a few maments. .
2, See Supplement F for:
a.° Iist of individuals who serve as:
(1) RPO, Alternate RPO, and Technical Staff of RPO
(2) Personnel to perform leak tests. |

b. Training and Experience of :.ndinduals who serve in the above v
capaci’oies.

C-1



SUPPLEMENT D

. BYPRODUCT MATERIAL AND CHEMICAL AND/OR PHYSICAL FORM
- AND MAXTMUM NUMBER OF MILLICURIES



SUPPLEMENT D

BYPRODUCT MATERIAL AND CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF
" MILLICURIES

. Contimuation of Items 6(a) and 6(b), Form AEC-313.

6(a) Byproduct

Material

E.

" F.
a.

H.

I.

de

L.

Cobalt 60
Hydrogen 3

Hydrogen 3

Hydrogen 3

Polonium 210

Polonium 210

Promethium 1 h‘?

Strontium 90

6(b) Chemical and/or Physical Form and Ma:dmxm

Number of Millicuries

E.

F.

G,

I.

Jo

K.

L.

Sealed Sources,‘ _th,OOO fnillicuries total, no ”
single source to exceed 200,000 jnillicuriss.
ORNL and commercial sour@es, Commercial
sources doubls. encapsulated. Capsules sealed
by welding. First capsuls sealed and leak
tested prior to second encapszﬂ.ation.

Gas in acceleration targets (svch as tritiated
titanium)§ 200,000 nﬂ.lhf;lud.ei total, no single
target to have more than' "20,000 fpdllicuries.

'1/
Gas, 300,000 millicuries total contained in thres
or more Kaman Nuclear Model R Replenishing
Cartridges. (See Fig D-2)

Gas, 75,500 millicuries total, contained in
hermetically sealed glass capsules. No single
source to exceed 1500 millicuries. These capsules
are self powered light sources such as Conrad

/_,

‘Precision Industries, Inc. "Betalight" type

RO2/G/1300 (See Fig. D-3) or US Radium Corp Model
LAB-706 Sealed Iight Source (See Fig D-l).

10 millicuries in any form. '

Two sealed sources, 20,000 millicuries total,
no sgingle source to exceed 10,000 millicuries.

Four sealed sources (self-powered light sources),
1200 millicuries total. No single source to v
excesd 300 millicuries. Minnesota Mining &
Manufacturing Co P.0. No. DAABO7-69 MF333.

1600.1; millicuries total; contained in LO sealed

saurces with a maximm of 4O millicuries per source

and 10 sealed sources with a maximm of 0.0 millicuries .
per source, The sources are Minnesota Mining & |
Manufacturing Co. type 3F1G or equivalent, as per '
ECOM drawing SM-B-509057. Sources made for use in

_Army Radiac Calibrator AN/UDM-2, Source detalls in

application for ARG license BPL 29-01022-08 issued .
to US Army ECOM.

D.4



6(a) Byproduct—

Material

M.

Strontium 90

6(b), Chemical and/or Physical Form and
Maxirmm Number of Millicuries

M, Four Sealed Sources of 25 millicuries each.

e

Sources from Army Radiac Calibrator TS-78l-4.
Details shown in application for AEC license

BPL 29-01022-09 issued to US Army ECOM,

D-1A
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PALLALI M TJEE
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g IFACES
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CFE-5083) 556 NOTE /-

VACUUM FURNACE BRAZE
Ha BRAZE PLUG - 2 REGD.
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* TUBE ORDERED TYPE R02/G/1300
WITH FOLLOWING EXCEPTIONS:
(2) TUBE 1S PRESSURIZED.

T—»—«é—
. TYPER F T _
'RECTANGULAR Woyr ‘
TUBE 1
e L ——— H -
r——— | ] e—
f————— | | ——
TWPE NO. Lo Ls Li Wo Wi Ho Hi T P STANDARD ~_ MAXIMUM
, : ‘ , "BRIGHTNESS  BRIGHTNESS
RO1/G/250 15.0 1i.5 8.0 10.0 8.0 5.0 3.0 .5 5.0 - 250 . 750
*R02/6/380 +.5 0.5 - 0.5 0.1 0.5 0.1 - - - 380 1300
RP3/G/290 23.0 19.5 16.0 10.0 8.0 5.0 3.0 1.5 5.0 290 NA
RO4/G/U20 .5 0.5 - 30.5 0.1 0.5 0.1 - - - .20 NA
RO5/G/290 29.0 25.5 22.0 10.0 8.0 5.0 3.0 .5 5.0 = 290 NA
RO6/G/425 +1.5 0.5 - 0.5 0.l 0.5 .1 - = - - 425 . NA
ROG/G/260 21.0 15.0 2.5 15.0 13.0 4.5 2.6 2.0 6.0 - 260 NA
RIO/G/u25 £1.5 0.5 - 0.5 0.1 #0.5 0.1 - - - 425 NA

SAME AS TYPE R02/G/380 SHOWN ABOVE
(1) SEALED OFF ON SIDE INSTEAD OF AT END.

|‘ ' . -
TYPE S o, D,
fo]
SPHERE l £
: . STANDARD  MAX IMUM
TYPE NO. Do Di P Pd t Wd  BRIGHTNESS  BRIGHTNESS
©801/6/210 8.0 6.0 5.0 4.0 1.0 - 210 750
0.2 40.25 . 40.25
503/6/190 7.0 - 5.0 4.0 (.0 - 190 450
0.2 40.25
S06/6/700 7.0 - 5.0 4.0 1.0 3.5 700 1300
‘ . ) 10.25  40.25 -
$07/6/350 11.0 - 6.0 5.0 1.0 - 350 NA
} 0.2 _ 10.25
§10/6/1000  11.0 - 6.0 5.0 1.0 6.0 1000 . NA
' 7 10.2 . 10.25  10.25
A12/6/900 12.0 10.0 6.0 5.0 0.75  10.0 900 NA
. 0.2 10.5 40.25  40.5
FIG. D-3 EXAMPLES— SELF POWERED LIGHT SOURCES
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FIG. D-4 MODEL LAB-706 SEALED LIGHT SOURCE 0'_5




SUPPLEMENT E
I. PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED.
II. STORAGE CONTAINERS FOR SEALED SOURCES.



SUPPLEMENT E
A. PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED

1. The following are examples of the main portion of the RD&E research,
development and testing programs that utilize radioisotopes.

a. Radiation detection instrument research and development.
b. Radiation effects on electronic parts and domponents.

c¢. Radiation power sources. ' A

d. Self powered light sources.

e. Basic research.

2. A large group is concerned with the design and development of radiation:
detection instruments, both rate meters and integrating dosimeters. These
instruments range from the ones that measure background to those that
measure intensities such as those found in the fireball of an atomic explos-
ion. The instruments may be sensitive to gamma, beta, alpha, thermal or fast
neutrons, or combinations of these. It is this program that requires most
of the high intensity sealed sources and accelerators. New detectors are
also frequently irradiated at reactor facilities., This results in radic-
activity in the instruments. These instruments must be brought back to RDLE
for evaluation and further testing, and since it would be impossible to
predict the exact isotopes that result, a broad license is necessary.

3. The groups devoted to research and development of electronic parts and
camponents devote considerable effort irradiating parts and components with -
various sources of nuclear radiation, both in the laboratory and at other
installations. They determine the effects of nuclear radiation on new parts
and develop radiation resistant parts. As mentlioned above, the nature of
induced activity is not known and time spent to determine it would make
experiments useless. A broad license is therefore required.

k. The use of isotopes in basic research is two-fold. Small amounts of
radioactive material are needed in experiments requiring high energy ions
such as alpha particles and fission fragments while other isotopes are
used in experiments involving nuclear decay schemes.

S. Some byproduct material may be used in training progfams for radiation

workers, and emergency and security personnel that may encounter radiological
hazards in the performance of their duties.

E-1
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B. STORAGE CONTAINERS FOR SEALED SOURCES.

1« A variety of small lead containers are available for storing and moving
small sources.

2. The following are some of the special containers that are used for large
sources.

a. The Radlac Calibrator Set AN/UM-1 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 Ships, and calibrated by NBS. Operating procedure is described
in the NBS manual accompanying the set.

b. The Radiac Calibrator Set AN/UDM-1A was designed for 125 curies of

. Cesium 137. It is manually operated. When in use the radiation from it is
collimated in one direction. It was designed for the Navy and calibrated by
NBS. The technical manual that comes with the set and describes the system
and gives operating instructions is Navships 93204,

¢. The Radiac Calibrator Set AN/UDM-2 is deéesigned for a total of up to
160,04 millicuries of Strontium 90. There are two calibrators in each set.
One for ratemeters and one for pocket dosimeters. The one for ratemeters
is designed for one source of up to L0 millicuries, while the one for dos-
imeters will house three LO millicuries sources and one 0.0h millicurie scurce. -
This calibrator set was designed by RDXE for use throughout the Army. Detailed
information is given in the appl:.cation for AEC BPL 29-01022-08.

d. Ra.dionics Inc. source container P60-30-2 is designed for 30 curies
of Cobalt 60. .

e. .Radiation Backscattering Devices., This dence was ma.de by ORNL.
It contains a Cesium 137 sealed source (See Fig D=1). The portion of the
device that holds the source and collimetes the beam (See Figs E-1 and E-2)
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 Ana-
lytical Chemistry Division made an initial survey of the device. The

- highest radiation level at one fool from the center of the source was
reported to be 30 mR/hr. '

f. Storage containers, and devices in which sources will be stored and
used are designed to meet AEC and DOT thermal and/or heating tests for ship-
ping containers shall be used for sources made or obtained after the date
of this application. The radiation intensity 6 inches from any exterior
surface of a new storage container will nbt exceed 50 mR/hr, or 10 mR/hr
at one meter from any exterior surface.

E-2
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SUPPLEMENT F

TRAINING AND EXPERIENCE

1.

2.

3.

RD4E RPO, Alternate RPO and Technical Staff of RPO:
a. Mr. Stanley B. Potter, RPO for RIKE

b. Mr. Charles F. Pullen, Alternaﬁe RPO for RD&E -

c. Mr, Bartholomew F. Savignac, Health Physics Technician \/
Persdnnel to perform leak tests:

a. Mr. Joseph Crotchfelt v

b. Mr. Richard Rast

¢. Personnel listed in para 1 above.

Training and experience of the above personnel are described on the

following pages.

« -9\'"'5»(‘"/‘/
N \\TQ/(”/

PN
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1.

2.

3.

Regume of Training and Experience Z:ﬁ?J‘
of Stanley B. Potter <!

Educational background: E}t k(,

.
Colorado State University L yrs ‘— BS, Physics

Chemical Corps School 2 wks 1yoy Compl Radiation Safety Course
Naval Postgraduate School 2 yra 1969 Compl Nuclear (Effects)

Engineering Curriculum -

Nuclear Weapons School - 8 wks .1969 Compl SONAC, NET OPS, NHIC

Vocational experiénce with radiation:

1961-196L
196L4-1967
19691972

1972

1972-197h

1974-Pres

Formal training in radiation:

courses

At Nuclear Dei‘ense Laboratory, Edgewood Arsenal,
as research physicist,

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

With Defense Nuclear Agency in Albuguerque, NM, as Chief,
Radiation Safety Support Division, Nuclear Weapons School.

With Pan American Airways, Environmental Health contractor
for NASA and the Air Force at Cape Kennedy, Florlda, as
Chief, Health Physics Division.

With US Army Electronics Command, Fort Mormouth, NJ as Chief,
Health Physics Division of the Safety Office.

us Arnw Electronics Comand, Fort Mommouth, NJ, as Chief
RIXE Radiological Safety Office.

a. Principles and practices of radiation protection.

Where Trained Duration of Training
Colorado State University 2l weeks
Chemical Corps School ' 2 weeks
Naval Postgraduate School 2 years
Nuclear Weapons School 8 weeks

F=2



b. Radioactivity measurement, standardization, and monitoring techniques

and instruments.

Where Trained

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

Duration of Training

12 weeks
2 weeks
36 weeks
8 weeks

Ce Mathmatics and calculationg basgic to the use and measurement of

radioactivity.

Where Trained

Colorado State University
Chemical Corps School.

- Naval. Postgraduate School
Nuclear Weapons School

d. Biological effects of radiation.

Where Trained ,

Chemical Corps Séhool_“
Naval Postgraduate School
Nuclear Weapons School

h. On~The-Job Training in radiation.

Duration of Training

2ly weeks
2 weeks
2 Yyears
8 weeks

Duration of Training

2 wéeks
36 weeks
2 weeks

a. Principles and practices of radiation protection.

Where Trained

Nuclear Defense Laboratory

Germany -

Albuquerque, NM
Cape Kennedy, Fla
Fort Mommouth, NJ

Duration of Training

3yrs - 1961-196)L

3 Jrs = 196Ll--1 967

3yrs = 1969-1972

Tmo - 1972
1972-Present

b. Radiocactivity measurement, standardization, and monitoring techniques

and instruments.

Where Trained

Nuclear Defense Laboratory
Germany

Albuquerque, N M

Cape Kennedy, Fla

Fort Mommouth, NJ

Duration of Training

3 yrs - 1961~196L
-3 yrs = 1964=1967
3 yrs - 1969-1972
1mo = 1972
1972-Present

F=3
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c., Mathmatics and caléulations basic to the use and measurement of
radiocactivity.

Where Trained Duration of Training
Nuclear Defense Laboratory 3 yrs - 1961-1964
Germany - 3 yrs - 1964-1967
Albuquerque, New Mexico 3 yrs - 1969-1972
Cape Kennedy, Florida 1Tm = 1972
Fort Monmouth, New Jersey 1972=-Present

5. Experience with radiocisotopes.

‘ Duration of W
Isotope Maximum Activity Place of [Ixperience - Experience w2
Ra226 Less than 10 curies Colorado State University 3 mo
. Naval Postgraduate School 3 Mo
. Fort Monmouth, NJ 3 yrs
060 millicuries Colorado State University 3 mo
curies Chemical Corps School . 6 mo
curies Naval Postgraduate School 3 mo
‘hundreds of curies Edgewood, Maryland 2 yrs
- curies Albuquerque, NM 3 yrs
. : kilocuries ‘ Fort Honmouth, NJ 3 yrs
iy - curies Albuquerque, N M 3 yrs
N, Fort Monmouth, NJ - 3 yrs
Pr] hg hundreds of curies Cape Kemnedy, Fla 1 mo
1"(123 Kilocuries _ Albuquerque, NM " 3 yrs
Cape Kennedy, Fla 1 mo
. 239 Fort Mommouth, NJ 3 yrs
D 3 i curies Albuquerque, NM 3 yrs
0057 - millicuries Albuguerque, NM 3 yrs
4 Fort Mommouth, NJ 3 yrs
The32 curies - Albuquerque, NM 3 yrs
229 - millicuries Fort Mommouth, NJ 3 yrs
Th curies Edgewood, Maryland 3 yrs
Tritium  hundreds of curies - Edgewood, Maryland 3 yrs
Albugquerque, NM 3 yrs
1 Fort Monmouth, NJ 3 yrs
113 nillicuries Edgewood, Md 1yr
_ , _ Naval Postgradmate School 1yr
Po=3e Curies Edgewood, Maryland 3 yrs
Pu=Be = = Curies Edgewood, Maryland 3 yrs
Ir192 hundreds of curies Cape Kennedy, Fla - 1 mo
Kr85 hundreds of curies Cape Kennedyy Fla 1 mo
y238 curies ' . Albuquerque, NM 3 yrs
, - Fort Monmouth, NJ 3 yrs
Sr980 : miliicuries Germany ' 3 yrs -
&Y Albuquerque, NM 3 yrs
: : Colorado State University 3 mo
Fort Monmouth, NJ -3 yrs



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

Device

Cockroft Walton Accelerator
Betatron

Van de Graaff Accelerator

d, T neutron generator

various Xeray producing devices

Place of Experience

Edgewood, Maryland
Edgewood, Maryland
Naval Postgraduate School
Fort Monmouth, NJ
Fort Mormouth, NJ

Duration

s

CEEE

Flia
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OF . Ay
Charles F. Pullen8 ‘
TITLE: Research Physicist

POSITION: Supervisor, Radiation Fac111t1ps and Secrotary of
the Ionizing Radiation Committee

EDUCATION;' BS Physics, Monmouth CQllege,Y%’ j] E;CQ’

Courses in Basic Radiological Health and Occupational Radiation
Protectlon given by Us Dept of Health, FEducation & 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 AlN/PRD39 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 tésts at Necvada Test Site. Operations: Upshot Knothole,
Buster Jangle, Plumkob, Smallboy. Radiation measurements, monitoring,
and'recovory of test ecquipment from fallout areas. He has had
experlence in monltorlnn calibhration of radiation detection
instruments, wipa tests, and surveving. Since 1967 has acted

‘as health nhyqicist for R&D Laboratorles at Fort Monmouth;

in charge of radiation faClllthS and personnecl monltorlng in.
UQAFCOH since 1968.
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ACTUAL USE OF RADIOISOTOPES:

Isotopes
137
s

Co60
90

3

POZIO

am ¢41

RA226

RaB

"2
Pu 39

pm 147

Ky o>

Max Amt Place

220 Ci
3500 Ci
-1 Ci

50 Ci

100 uc

10.3 mc

20.md

300 mc

50 -mc

: ECOM

"

© Duration

1960~Pres

1860-Pres

1955 "

1965 "

1968 "

-1%65 "

1960 "
19¢3 "
1965

1965 "

Type of User

research

.detectors
‘replenisher

 research

11

Calibration -

research




iy
:Y

'POSITION: Radiological Protection Surveyor [

TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
OF

BARTHOLOMEW F. SaVienac ﬁﬁ%ﬂ{

e

TITLE: Health Physics Technician

RD&E Radiological Protection Office

EDUCATION:
a. St. John's Preparatory School, DAnvers,; Mass, E§<¢9
graduated Massachusetts College of Pharmacy, 1 year,

11932-33; Rutgefs University College and University of Idaho,

courses in General Chemistry, General Physics, College
Algebra.

~ b." 1971 - Formal training in Health Physics at Oak
Ridge Associated Universities. Completed 10 weeks course,
certlflcate, April 1971. ' :

N 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.

. EXPERILNCE:

1946 to 1953 US Armvangineers, Manhattan Project as

" Health and SAfety Inspector at US Government Sampling Plant,

Middlesex, 1J., included training in Radiation Control at
University of Rochester, New York and at Clinton Laboratories,
Oak - Rldge, Tennessee; Correspondcnce with Massachusetts
Institute of Technology regarding radium residues and sources, .
also initiated some personnel dosimetry records and procured
instruments until the Atomic LCnergy Commission, New York
Operations Office Laboratories was established. Served as
radiation protectlon officer of the National Bureau of
Standards, New Brunswick, NJ Laboratory upon request on

several occaSLOns.

73 RDSE 06 - S | r7



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, warchouses, radiocactive 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 industrial Installations for com-
pliance throughout the state including fuel processing areas,
reactors, firms using sources and devices.

1872 = to present. As ECOM Health Physics Technician,
received verbal ‘and written instructions in Army Aéministra-
tion Procedures, Army Radiation Control Procedures, terminology;
assisted by collecting data for AEC licenses, Dept of the Army

- Authotrizations, and ECO!M reports. ' Some surveys of devices

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

-

Isotopes Max Amt .- Where ExperienCe Gained *  Duration Type of Use
Radium - 4-10 microcuries WNational Bureau of - o 2 yrs 4-10 uCi -calibration
: ‘ Standards, New Brunswick,NJ - ' sources
Radiunm. - -(300'ﬁilligrams 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 " " v 7 yrs -
Thorium
Plutonium 10 Curies or Idaho National Reactor’ 5 yrs 1. Contaminated
more Testing Station ' ' waste burial -
a 2. Reactor fuel. '
Mixed 10% curies Idaho National Reactor 16 yrs Fission products
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.
235y 233y criticality National Reactor Testing 10 yrs Waste burials,

e Amounts

Sta-Processing Plant
and Reactors

expended reactor
cores

.......
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85

1311 10 Curies

Kr 10 Curies

-40p, Unknown .

24071, Millicurie
amounts

3y lO'Curies

60¢co .01 to 100 Curies’

57co 15 mCi

Ra D+E 10-% uci

Nearly all uCi to Ci

types of licensee

sources

"National Reactor Testihg

Station ~ Chemical Process-
ing Plants & Reactors

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

‘National Reactor Testing

Station, also NY State
watch dials manufacturers

National Reactor Testing
Station and NY State
Industrial Hygiene

ECOM, ET&DL

Idaho Reactor
Testing Station

Through most Industrial
Areas, NY State

1

16

yr

yr
-yrs'

yrs

mo

yrs

yrs -

Iodine release dur-
ing nuclear reactor
fission breaks.

Medical purposes.

Samples from reactor
experiments for
analysis. - '

Classified-1955

Radioactive waste
inspected, use in
plastic seals and in
watch dials.

Use for instruments

calibration and

industrial radiography
Radiation Surveys

Counter calibratidn
sources, '

1 3/4 yrs Variable; Lists too

long for this report
(from reactors,

accelerators produced)
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TRAINING AND EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
or
A4

-

. 4 4
- Joseph H. Crotchfel%é}é; / ﬁ4d

TITLE: Engineering Tech
POSITION: Radiation Tech

EDUCATION: Courses in Basic Radiological Health and Occupa-
tional Radiation Protection given by UE Dept of Iealth,
Education & Welfare. On the job training at the Pacific
Proving Ground and the MNevada Test Slte.

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, radioactivity measurement
and monitoring techniques and instruments, calculations basic
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 callbratlon, 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 méchanical design changes of the Biosel IM/lll 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
respon51ble for the quarterly callbratlon of all Radiac '
1nstruments in ET&DL.

°
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- ACTUAL USE OF RADIOISOTOPES:

ISOTOPES

Cs
Co
Si
| H3

Po

Am .

Ra

137
60
%0

210
241
226

RaBe

Pu
Pm

Kr

239
147

85

73 RDEE 06

MaX AMT

220 Ci

3500 Ci

1 Ci
90 ci
10 Ci |
100 uCi
10.3 mCi
20 mCi
2 uCi
300 mCi

50 mCi

. J
PR .
. i

TYPE OF USE

research
research
detectors

replenisher

research

research
research

calibration

. research

‘research

research

| 2



TRAINING & EXPERIENCE WITH RADIATION & RADIOACTIVE MATERIAL
0)0 i & e
. A

/},\J

Mr. Richard Rast ﬂ

o : {
::EDUCATION:. BS Degree in Chemistry, Seton Hall University,

EXPERIENCE: Bloloclcal and Clinical Chemistry, Serology

and Hematology (2 yrs), Monmouth Medical Center and Patterson
Army HOSpltal Ft Monmouth; NJ, 1950-52. A

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

During past 13 years in the Radiac R&D Group he has applied

his knowledge of physics, health phvsics, mathematics, and
electronics to the solution of engineering vrobklems and ecuipment
~ design relating to the radiac development program. Specifically,
. he has worked on field calibration devices, design of new

- portable radiac eaquipment, a Remote Large Area Radiac Training
Set and a Recording Radiaticn Monitor and Automatlc Radiation
Alarm System, 1962-75.

Actlvely participafed in Nuclear Weapons tests at Nevada Test
Site (NTS); operations "Upshot Knothole," "Teapot,” and "Small

Boy." Also operations "Castle," "Redwing," and "Hardtack"
at Pacific Proving Ground, FEniwetok, M.I. '

73 RDEE 06
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ACTUAL USE OF RADIOISOTOPES:

Isotope
Cob0

Co60

C060

csl37

C060

Quantity Place
200 curies Nevada
200 curies i _ Fniwetok

UDM-1(1-9 curies) Evans

Duration

Type of Use

6 mos total EquipmentiCali—

bration-Hi~range-

8 mos total -Dosimetry

18 yrs(on,

an as necded

basis

UDM-1A (120 curies) Evans

Mrc 794(220 curies)Evans
Up to 2 curies Evans

3500 curies Evans

16 yrs(on
an as needed
basis

v3 yrs

12 yrs

5 yrs

Calibration-Hi-range
Dosimetry R&D |

Calibration-
Dosimetry R&D

Calibration~-
Dosimetry R&D

Calibratior
Development

Calikratior
Development

Fguipment
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SUPPLEMENT G
RADIATION DETECTION INSTRUMENTS
1. The radiation detecting and measuring instruments listed in this
supplement are the instruments presently on hand. Instruments may be
added or deleted from this inventory during the normal course of use
and procurement, but the general overall capabilities of radiation
detection and measurement will be maintained. Tabls G~1 lists the
portable radiat.ion det.ect.ion instruments. . '

2, In addition to the instruments listed in the table, the following
laboratory instrunents are available,

a. Scalers for use with shielded GM tubes, gas flow and scintillating .
detectors,

'b.-, S:_Lnéle ehannel pulse height ‘analyzers.
¢ Victoreen R meters with reader.

d. 2048 channel pulse height analyzer.

e. Balrd Atomic Spectrcmeﬁer Hodel 530.

f. "Long Gounter" for neutrons,

G-1
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TABLE G-1. PORTABLE RADIATION DETECTION INSTRUMENTS _

NUMBER - RADIATION SENSITIVITY ' -
TYPE_INSTRUMENT AVATLABLE DETECTED __ RANGE WINDOW THICKNESS USE
Bendix 611 3 “Gamma 5,000 mi - B TNAT Dosimeter
Bendix 862 Gamma - 200 mR Dosimeter
Victoreen 5414 L Gamma 200 mR Dosimeter
Landsverk IMYEPD 3 Ganma 200 mR , Dosimeter
JAN IM1L7 5 Gamma. 50,000 mR Dosimeter
Bendix 88} L Gamma. 200 mR Dosimeter
Tissue equivalent _ neutron(fast) ‘
Bendix 609 i neutron (thr)120 mrem . Dogimeter
Nucleus 1 Gamma 200 mR Dosimeter
Tissue Equivalent neutron(fast) '
Victoreen LLORF 1 Garma 300 mR/hr 1 mg/en? mylar & Survey
_ ' 0,005 magnesium Measuring
Victoreen 440 2 B-Gamma 300 mR/hrv 1 mg/cn® mylar & Survey .
N X 0.005 magnesium measuring
Victoreen 740 1 ‘Alpha 2500 mRehr 0.005 mylar Survey
BeGamma » ' measuring
Radiac Set 3 B-Gamma 500 mR/hr GM tubes JAN 5980 & Survey
~ AN/PIR 27 (4 scales) JAN 5979 Mil-E-1 Measuring
Radiac Set AN/PDR-39 2 Garma 50,000 mRZhr thick wall Ton ch survey
: : Measuring
Muclear=-Chicago 2 B-Ganma 20 m/hr thin wall GM tube D50 Survey
2610~A~P.15 Measuring
Nuclear-Chicago. . 2 B-Gamma 20 mR/hr 1.4 mg/cm? Survey
2612~P.16 Alpha Measging



Radiac Set . B=Garmma 20 mR/hr Beta window GM tube Survey
AN/PDR~116 o _ Measuring
Baird-Atomic L20E B-Ganma 12% nR/hr End window GM tube Survey
Alpha Measuring
Nuclear-Chicago. 2612 B-Garma 20 mR/hr Thin wall GM tube Survey
’ Measuring
Eberline PIC-6 Gamma 1000 nmR/br Survey
: Measuring
AN/PDR~52 B=Gamma 1000 mR/hr Thin mylar Survey
_ Alpha Measuring
Eberline PRM 5-3 B-Gamma - 500,000 CEM 2 mg/cm? Survey
w/ HP 260 probe Alpha Measuring
Eberline E-500B- B-Garma 2000 mR/hr thin wall GM Survey
Chirpee 904517 Gamma 1 chirp/.1 mR  GM tube warning
. ' dogimeter
Chirpee PRM 253 Gamma 1 chirp/.1 mR GM tube . warning
' ' dosimeter
Eberline PAC 1SA Alpha 1,000,000 CPM  Aluminized mylar Survey
' 1.5 mg/cm? Measuring
Nuclear Chicago 2671 neutron 25,000 n/em?/sec removable moderator Survey
_ Measuring
Tracerlab NP-1 neutron 2000 mrem/hr Survey
Snoopy ‘ ' ’ Measuring
Eberline PNC=-1 neutron 50,000 events/min Survey
. Measuring
5: . Eberline PRN- 1 neutron 5000 mrem/hr _ 'Surve'y

Measuring
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AN/PDR-56

Atomic Accessories

ISM-91=-C

Mighty Mit,é
MS-343

1

Alpha

tritium

air
samplexr

100,000 CPM

30,000 microCi

1.5 mg/cn®

0

Survey
Measuring

Alarm & Air
monitor

Air sampling
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SUPPLEMENT H
INSTRUMENT GALIBRATION

1. Instruments that respond to gamma radiation are calibrated in a standard
gamma flux obtained from an AN/UIM-1 (Co-60) or an AN/UIM-14 (Cs-137) cali-
brator. The calibrators were calibrated with Victoreen R-meters. The R~
meters were in turn calibrated by the NBS and certified to 3%, The source
intensities are corrected each month for decay.

2. The Nuclear Chicago Model 2670 Alpha Survey Meter was calibrated originally
at the factory with a Ra-D+E standard, A secondary standard Uranium-Oxide
is incorporated in the instrument and may be used to calibrate it to 5%.

3. in Army Radiac Calibrator , AN/UJI-I-é contain:ing four standard plutonium
239 sources is used for caJJ.brat:x.ng alpha. instruments.

. Counting syst-ems for determining the amount of ra.dioactive material in
samples are calibrated with sources accurate to 7% or less. These are obtained
from various cammercial firms, such as US Nuclear Corp, Tracerlab Inc, Atamic
Accessories, Baird Atomic, etc.

5. An NBS calibrated 2.92 mCi Ra-226-Bs neutron source (+ 3%) is used to
.calibrate neutron mstnments. '

6. Calibrations are made after maintenance procedures that may result in a
calibration change and at three mon't.h intervals.

7. When RIXE personnel take instruments to remote locations such 2s the
Nevada Test Site or Fort Huachuca, Ariz, the instruments are calibrated
prior to departure. If the instruments are to be gone for an extended
period of time, arrangements are made to have them cal:.brated at the remote
location, or the instruments are sent to a calibration facility, or approp-
riate sources or calibrators are taken to the remote location and the
instrmne:nts calibrated on location.

8. The Atomic Accessories Model TSM~91-D Tritium Monitor is calibrated with
a special source, Atomic Accessories Model TCS-179B, supplied with the monitor.
The calibration procedure that came with the equipment is used.
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SUPPLEMENT I
FACILITIES AND EQUIPMENT
1. The following facilities are described.
-a. Evans area:
(1) Building LO1
(2) Irradiation Roam '
(b) Van de Graaff
(c) Neutron Generator
(2) Bui_ld:lng T-383 - Radicactive material storage vault
(3) Building S-L5 - Decontamination and Processing roams.
(4) Avea G, Evans Area |
b. Oakhurst Station

c. Accelerator at Gateway National Park.
d. Other remote locations.

2, Most of RIRE's work involving byproduct material is in the Evans Area.

However, small quantities are routinely used in the Charles Wood Area. Work

involving byproduct material occas 1onal1y takes place at other subposts of

the Fort Mommouth complex. The main areas are described in this supplement. /

In addition, work involving tritiwm is routinely performed at Gateway N P -

On occasions RD&E personnel use some of its sealed sources at remote locations.

A description of the Gateway N P facility is included with same information
regarding the other remote locations used. Gateway N P. and the Lakehurst

Naval Air Station are less than thirty miles from Fort Mommouth.

3. Evans Area. The Evans Area is the southern most subpost of the Fort
Mormouth complex (See Fig A=-1). The area covers approximately 230 acres.
About half of the area is surrounded by a twelve foobt high security fence.
The unfenced area has a very low population density, even during working
hours., Most of the work, .involving byproduct.material at the Evans Area
takes place in Buildingﬁzm, S-L5 and T-383. These buildings and Area G
are within the security area. '

L. ~Evans Area - Building LoO1, s With the exception of the heater room,

vesﬁibule and two offices, the inside of the building is a restricted area.
The building has three levels (See Fig I-1).

I-1




a. Irradiation room. The irradiation room (See Fig I-2) has thick concrete
walls. The wall between the irradiation room and the "Work areas" contains
three multilayered round, high density glass windows. A 3 ft wooden picket
fence divides the room into areas referred to as the High Radiation Ares and the
Radiation Area. Near the fence on the High Radiation Area side are two Radiac
Calibrator Sets, AN/UIM-1 and AN/UIM-1A4. One is located on each side of the
“room. A large. portion of the center part of the fence 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 audio alarm will
automatically sound if a gate is opened when either of the calibrators are in
usae, In addition, a light near a calibrator and one at the door to the roam
goes on when a calibrator is put J.nto operation.

S The direction of the besms frorm the calibrators, when they are in use,
is away from the fence. Nor.'mall.l}r only one-calibrator is in use at a time;
- however, when both are on the highest setting, air dose rate on the Radiation
Area side of the fence is only 30 mR/hr. The air dose rate at the open door
is 2 mR/hr.  With door (coversd with 1/8 inch of lead) closed the air dose
rate is 0.5 mR/hr outside the door.

A proposal has been made to add a third calibrator, another AI\I/UII-I-M,
at the location shown in Fig I-2. While these calibrators were designed to’
calibrate Army and Navy radiac instruments, these particular ones are used more
as sources of radiation for research, development and testing purposes. Consid-

: erable time is required to "set up" apparatus. The study or use of the "set up" '

may only utilize radiation for a short period of time, daily for a number of
days. The addition of a second AN/UIM-14 will permit productive use of the
shielded Toom a higher percentage of the time.

b. Van de Graaff Accelerator. A 2 MeV Van de Graafi‘ accelere.torS made by o

_High Voltage Engineering, is located on the second floor (See Fig I-1). The
accelerator target is located on the ground floor. Both areas have shielding
walls, Entry into the target room is through a maze with a lead covered door
at its entrance. Entrance to the second floor room where the accelerator -is
located and to the basement area below the target room is through the maze and
target roam. Two mirrors are located in the maze, such that a person standing
Jjust ‘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 emtrance 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 the operation. The control console is on the face of the
mzee :

The Van de Graaff may be used to accelerate either positive ions or
electrons at energies up to two MeV. The electrons are used to produce X-rays.
Accelerated protons or deulerons are used to produce neutrons, radiocactive
material or used to study nuclear reactions.
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c. Neutron generator. The console for an A’oomic Accessories Neutron
Generator, Model GN 312 is located in the main work area. This generator
uses a Phillips Neutron Generator Tube 18600. The generator tube is located
in the tunnel of the basement (See Fib I-1). Interlocks are located at the
pit entrance to the basenment, ‘at the Van de Graaff maze entrance and at the
X-ray Shield entrance. The neut.ron generator cannot be operated unless these
doors are closed. The Phillips Tube 18600 contains a 9.5 curie tritiated
target that is in a hermetically sezled vacum t.ube.

The fast neutron intensity, when the neutron generator is operating
at maxdmum output, 1s less than two millirem per hour at the console. A
portable neutron survey inst-rument does not indicate a reading above back-
ground in t.he unrestricted areag around building 401.

When all i‘acilities are in use, the radiation in’c.ens:.ty in the work .
and office areas of the building is approximately 0,05 mR/hr from garma and

X-rays while the levels of other types of radiation is too low to detect with
por’oable ratemeters.

5. Evans area - Building T-383 - Radicactive Material Storage Vault.

Fig I-3 shows the radioactive m@ﬂeri&ls storage vault. One portion of the
building is used to store radicactive waste for decay or until a waste disposal
shipment is made. The remainder of the building is used to store radicactive
material. The building is equipped with an exhaust fan that exhausts a volume
of air approximately 2z times the volume of the building every minute. The
fan cames on whenever the door is opened. Thse bullding is locked when not in
use and access to the key is controlled. The building is not used for any
purpese othér ‘than the Storage of radiozctive. materi'al.

6. Evans area -a,Bulldlng ShS Decontamination and radioisotope processing rocms.,
Fig I-li shows the decontaminafion room and the processing room that are in bldg
sh5. A Scott Adr Pack, for emergency use, is located on the same floor of this
building.

a. TRoom 15B Decontamination room. This room is equipped with a shower,
a hand sink and a floor drain. The three drains are commected to a 550 gallon
"hot" waste storage tank that is buried NNE of the radiocisotope processing
room (See Fig I-L). The room is aquipped with a toilet.

b. Room 15¢ - Radiozsotope processing room. This room is equipped with
reamote Fmﬂmg tools, a ventilated hood and a glove box, and a stainless steel
s:Lnk that drains into the "hot" waste storage tank. The hood and the golve box
are both equipped with air filters. Air ducts from the filters lead to a tall
stack. The drain from the hood cup sink is also connected to the "hot! waste
storage tank. A second 550 gallon "hot" storage tank is also located NNE of
the radioisotope processing room. Liquid in the first tank that the various
drains are connected to can be pumped into the second tank. Tap water can be
added to the second tank for dilution purposes. The tap water line is not
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directly connected to the tank so water from the tank cannot siphon into the
tap water line. Iiquid from this secoend "hot" storage tank can be pumped into
the sanitary sewer. The two "hot" liquid waste pumps ars located under a
removable steel plate in the floor of the roam. Iead brick are available

for constructing temporary work and storage shields,

7. Evans Area G. Area G at Evans is located :Ln a portion of the Evans
security area that has a low work population density. Within Area G a
special Irradiation Range has been established (See Fig 1-5). The range is
used for experiments which require a minimm of scattering. Each use of
radicactive material in this area must be in accordance with ECOM Regulation
385-9, which is e.'b'ba.ched as inclosure 1 to Supplement Je

8. Oakhurst Station.  Fig I-6 shows the Oakhurst Station.' The station is
equipped with a 40O 1ot tower that has an elevator. This unique facility
makes it possible to safely examine coll:unated beams at considerable distances
from sources on the ground.

9. Aceelerator ab Gateway National Park, ) e

a. An ECOM RD&E accelerator, manufactured by» the Kaman Nuclear Corp
(Neutron Generator Madel A1001) is located in building 539 at Gateway Park..

Fig I-7 shows building 539 and its relation to the Atlantic Ocean and to.other -

buildings. The insert map included in Fig I-7 shows the building location in
relation to the ocean, bays, and the mainland. Gateway Park is located on.
Sandy Hook. Building 528 is the nearest building that is occupied. Facilities

mmbers 180, 530, and 541 are not occupied. The population density of the area
near the facility is 1ow. '

b. Theré is a six foot fence ‘around that portion of the building where a
radiation area exists during operation, and caution signs have been posted on
each side of the fence.

¢. Fig I-8 shows the electrical circuits for heat, lights, safety inter-
lock and warning lights. When the generator switch is first placed in the "on"
position a warning bell rings for ten seconds befors the accelerating voltage
can be "run up". When the generator is "oa" red warning lights are turned on
in the locations indicated in Fig I-8. The gate to the maze is interlocked so
that the genera.tor is shut off if the gate is opened.

d. Fig I-9 shows the locations of the shielding walls. The shaded portion

was added to the original building in order to increase the shielding. Between
the control room and the generator room there is a total of 64 inches of
concrote block and poured concrete.

e. Varlous instrunents have been .used to determine the dose rate an
operator near the control console is exposed to. Examples of readings that
have been cbtained are:

Victoreen Model LLORF ratemeter - 1.3 mR/hr



Texas Nuclear Model 9140 NEMO ' . |
Special Neutron Dosimeter System - 1.4 mrem/hr L

Eberline Model PNR-}4 - 1.3 mrem/hr . :
- f£. Tig I-9 shouws part of the ventilation system. Fig I-10 shows the

overhead shielding and the ventilating duct elevation. Ventilating system
measurements are as follows:

Location Velocity Volm_ne per unit time
Inlet duct 1440 £t/min 576 CPRM
Outlet duct 1950 ft/min 950 CFM

'The volume of air baing exhausted through ‘the stack evéry two mimutes .
is equivalent to the volume of the neutron generator room. The direction of .
alr flow in the control room is toward the maze and generator room. ' S

g. MAccording to the Operation Manual for the Model A-1001 Neutron
Generator the following total quantities of tritium are relsased under the
circumstances indicated.

(1) Target. changes (with isolation valve closed) - 1.8 x 10~3 mei,

(g) Replenishing cartridge cha.nge (mth isolation valve closed) - !
1.8 x 10°° mCi. '

(3) Evacuation of entire accelerator (ion pump off) - O. 035 mCi.
(L;) Breakage -during replenishing - 0,207 mCi.

: . 7

() Breakage at other time - no tritium released. .~ °

, B
(6) Evacuation of entire accelerator (ion pump on using Keman -

Sorption Pump) -~ no tritium released.

Condition (L) above would releass the most tritium and it wcmld take
place in the shortest time., The tritium would be released into the neutron
generator room. Assuming, to simplify the calculations, that all of the
tritium released into the roam 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 min or 120 sec), the average release rate would be

0.207 mCi
120 sec

Evaluation of the likelihood of someone outside the facillty being exposed
to excessive concentrations of tritium in air has been calculated using
equations from Herman Cember's book "Introduction to Health Physics”,
published by Permagon Press. Using the above release rate and a wind
velocity of S mph with all other values maximized for worst case resulted

= 1 7 x 107 -3 mCi/sec
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in a 96% agsurance that the ma:dmiih concentration at ground level would !
" be 1.2 x 10”7 -7 microcuries per milliliter. This concentration is approx-

imately 1/170 the MPC listed in 10 CFR 20,

h. A remote wind velocity and direction indicator is located in the
control room. Target replenishing, target change or total system pump down

is not performed unless the wind velocity is S mph or greater.

i, A tritium air monitor with an alarm is used to insure that the o

air in the accelerator building, where operating

and maintenance personnel o

are located, is below the MPC for air of 5 x 10~6 microGi/ml for radiation

workers .

10. Other remote loca’oions. When sealed sources covered by an RIXE license

are used at locatinns outside the Fort Mormouth complex by individuals approved ;
by the Committee on a project approved by the Cmmnitt-ee, the facilities of ’
the remote location are used if they are adequate. The shipping container ’
usually serves as both the storage and use container. If the shipping con-

tainer is not suitable for use as both storage and use contalners and suitable
containers are not available at the remote location then suitable ones are
supplied by the RD&E Radiological Safety Office. If they are needed and are

not available at the remote location the RIXE Radiological Safety Office will.

supply radiation signs, fence posta, rope, survey 1nstruments, etce.
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| SUPPLEMENT J
RADIATION PROTECTION PROGRAM

1. - The radiation protection program is described in ECOM Regulation 3859
(See Incl 1) and RIXE Policy Memorandun Technical #1 (See Incl 2).

2. The primary sealed source leak test method will be smear tests, however,
bubble leak tests, vacuum leach. tests or other types of tests may be used
occaeiona.uy on some sources, The amount of radiocactive material removed

by wipe or water used in the vacum leach test will be determined by procedures
and equipment capable of measuring 04005 microcuries of the type of radio-
a.ctive material in the sealed saurce being tested.

3. Sealed source leak tests m.l'l. be performed by one or more of the individuals
listed in para 2 of Supplement F. Resumes of their training and experience
are also 1oca'bed in Supplement F.

Lo Initial radiation surveys will be made by the RPO, a technical member of
his staff, by individuals approved by the conmittee to meke such surveys, or
by the US Army mﬂromnental Hygiene Agency. .

5e Sealed sources that are found to be leaking will be sealed inside a storage
container and placed :Ln_ storage until arrangements can be made for their
‘disposition. They will either be repaired by a "person" licensed to maks

such repairs or disposed of as radioactive waste.
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g 'EOOH RH}’U'IATION_ :

Purpcse seswvocessessancos o o SO S
Scope - —mnoo rrrenesetoerensnoresteceseresanane 2 1

- Definitions e mnenEnwsoenes ceceamnsan: eom. 3 1
Responsibilities 2 6 -

' References e T LT .
Appendix A. Standards for Radiaticm Exposures. a.zzi S T
c-0t 0 Conbamdnation 5

- Be Procedurss for onfo“mme witn Radirticn , o
Standards =ewwce-eccemeecsoao. ceccnmcsmecmccnscsmcmonsanae T

1. pw cae. This *Mr:lat:cn ‘dafines “‘fli..ius 5 w.a::nn.,ibihties, and :
' procedures for com:rol of icpizing radistion health hezards on Fort hcfmzmth.
It establisties criteria for the opsration of all ietniziag radiation produacing

T e EE S

' e HEADQW\P’“LRS :
UKITED STATES ARMY ELECTRONICS COMYAND
-~ FORY mmmm, NE4 JERSEY 07703

No. 385-9-- - . N ‘
sl JONIZTSG RADTATION CONTROL

equipwant and for &ll production, trangpertatica; handling, storage, psssessien,. .

- and disposal of radiocactive materials em Fort Esmmenth, or licmed by G5 Arzy
- | Electromics Cozmand (ECOH) organizations hasuiqr.artmd at Fcri'. Honmouth, except
h those involved in disas‘bcr ccmrol cperat:i.cm _ o _

. 2 Scone. This regulaticm app,,ie.zs ‘to all who paasesa, usa, or hmmle sources
o ef icmzmg radiaticn within the ccafinss of Fert Hsmmouth. or under pm-risims

of Atomic Emergy Cazmission (AEC) licemzes mmterad by ECOM organizations -

i headquartered at Fort Mommouth. It is distributed to all BXOM and tepant

B activities located at Fort Homaon‘bh for infcmatim and gaidance.

3 Def‘ini‘bion . Definitions of teras used harein are t-hose a.npem.ng in Ts.’cle
10, Gode of Federal Regulations (10CFR), chapter 1, "Atomic mergy*'

' addition, ‘the foncm:xg defimticns pertains

: . Ionizing ‘iadiatian- Electr@mgnetic or particulate radiation capable _
of produci‘ag ions, directly or indirectly in its passage through matter. For

- purposes of this regulatica, alpha and beta particles, garma Iays, Xersys, and
 nentrons are examples of ionizing redistiom.  This type of rmdlatica dses not

inclnde sound or radio wves, mible, im-mm, or ultravim light or L&oms

b. Icnivmp Radiptiﬂn Ccntml "rc%:m: E‘mcmasses the masurea estal:-

lished by management to inguls sarewy of operatiors, training, identification . .
- of hasards, conformsnce with procedures ani stardarda. for users of ioaing
radiastica gources, to elfecu ECOH sszignmanta. ,

| PMYS Tegulition supersedss EJOMR 385.9; 15 ¥ov 65, a:ed ECoM Suppl l

: “to AXDR 385-25, 16 Sep 72, mcluning all cha.ngea.

17 August 2973 -
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AT SO

RCC): A group of kmowe"
ral who are competent

- C.
~ledgeable individn ,
- to review the 'botacl. radiatim programfrm all safety and health aspects and ,

%aMsetheCMMmlmpoﬁcyandre@h'edactms _

o d. Radio.mg:cal Protection Officer (B.PO)  An individual designated by'
- the comsander to provide cozsultaticn amd advice on the degree of hazards .-
- assoclated uith imizing radiation ._e.mi 'E.hev effec ivene

sigrment. The term "radiologica.l protrec-':

© gion off cert is a fmcticaal ti'ble, and is not intended to denote a coms-_‘
si.cm sta'tus or job classification i"ltbin the armsn forces. R

k.. g It 1g mon pol'lcy that: o

" ". a. Use of ioaizin.g radiation will be com‘bmued 80 that the radiation
. expogure for indiﬁ.dna.ls within ECOH is no- gr@ater than limits prescribed in
app@iz A.. o : _ : . .

b. Safaty of oparatims will gﬁde transac tions conceming handling

storing, disgposing, end repeiring itoms which ccatain radicactive material or

' prad:u.ce 1om.zing re.diation and which are 'bo be storod or nsed at Fort Homth

- Cczntrol and approval of applicaticms for AEE licmsea R Departmt of
- the Arw (Da) authorizations and permits » and procuramnt of ionizing radiation
sonrces is assigned t«o the IRCC.» ; _ .

By Exmtions ~ The follcﬁ.ng materials s sqni;mt and condlticms of exPOSU‘B A

are m the controls estsblished by this regulatiom.

Ea'b;xml radicsctiw mterials of an equi'e'alent specific mdioa.ctivity
- pot exceed:lm that of natural potassiwm (i.e., 0.CO0l microcuries per gram)

' Tamd taﬂ»pmduct radicactive materials in quenilitiss or conceatrations not greater o

than those specified in the schedules of applicabls AEC apd DA: regulations,

- provided they are not used in such a combined quantity that any person might

receive a radiaticn dose exceeding cae-temth the app]icab]s Radiation Protec=
_ tionGuida (REG) inappm.d.ixA._ S

S b. Electnca.l equipmnt such as high vol'ba,ge uni'bs (e.g., k.lys‘brom t:nbes)

. that 1s not intended primarily to produce lonizing radiaticn and which opsrates
".,insuchamnm'thatnopersoncanmeiv’earadiationdossexc%dingma-tenth '

- the applicable RPB

o 6. Resgonsibﬂities. 'fhe Chief, Safety Off.‘we, EGOH, exercises staff
S supervision over the m 'Ionizing Radiation Control Progma o A

' b, The IRCC fmcticns in accordame with 100"3 33, AR 700-52, M 385»25 s
‘ and AYCR 385-30. The member assigned as the Gommanding Genaral's ' .
; rsmsentative will authenticate AEC licenses and DA authorizations md
pﬁrﬁts. ‘ o
-2
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c. Comunders and diractors of a.ctiﬂti% (a.g., B.emmh, Develommt,

| and Engircering (KDAE) and HMaintemerce Directavaias, amd Headquarters amd
Installatican Support Activity (EISA) amd U3 irsy Hediecal Damrm Aetivitiea B

(KEDRAG) , ste.) reqmiring nse of iomizing radiatien ave respeo

imp..smmtang the Ioniz:’mg Rac.iatica Gmtrol Prc{;rm .u.thi.n pmvi.ew m ,

_ (1) ‘Provide sum\eﬂ.}me cf all mdiolc@.cm nealth cmt'ols, mintaia am
iuv-eubory of all radiaticn seurcss within thai. a.ctivity, md confiﬂn adhme' :

to applicable licme cri‘berla. S .
- (2) Provide enforceaaent of radiclogical cond rols at a.'L'l. th&ir araas |
(3) Review all cmatmcti:m, eiting, end operaticnal pl@a im'olvdng ’ehe

gtorage or use of radiation sources or eguipmmt for cemplismee with radisticm =
protection regelations and good healtk prectices, and advise the CM.ef, Ss.fety o

Office,- m, aﬁd tha m TREC of psfbe-*bial perecsnal had.ania
(4) Maimtain 1iaisonm with the Fort Mommowth Fire Drparm'b am Ixrbmral

Security Divisicn, HISA, on locaticms of radicective msterial and vhors besards
%o per«sonnel Uy be created as a msult of Zirs imvelving mdiosz.. ivn zawﬁ.al R

- (5) Perfom radiation su.weys in cu@lime with AB. 700-52 at lm once
egrery 30 d_.y« _ .

(&) mintm racords in accordance with mcm 30, iR 700»52, and TH 3&»750
(7) Report to Chief, Safety Ofﬁce, £R0H, em' ‘prokable OverezBOSHre

" recedved when parscrmel momitoring oquirzent. v2s m't milized. The Ghief, .
,Qa.faty Offiece, m, will i:n taurn zm-bi.fy Sorzaandd of;

(8) A.ppoint a B:a.diolegical Fmtmtimz Qfﬁm ) ) o
431 supervisors of users of radistica scurces (e.g. Labam‘amy

_ d:.rtsctor..,, technica... area chiei‘s, tean laadem, etc.,) willz :

cesto of ‘hhis !@gﬂ]&‘b‘l@
(2) * Insure cantrol and posting of radia‘aica areas in accordm:m with

(1) “Insure w@lian.,e with the x

app&aﬁ.L A% this mgalatim.

(3) Provide appropriate expasm masrm'lng devices (@m, ﬁlﬂr.
baxlges s ete.) protec‘brm clothing ad mspiratm feor pm mﬁﬂng in
radiation aress. -

(h) Insure that propar sbomge facilities and arrsmcmta for handline, o

&ll radiocactive materials are previded acecrding to c"iteria and procwm

~set for‘bh in appendix B to this regn.'laticaa
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(5) Not:Lt‘y, thmngh the oroan..zatica RPU, the Ghiaf, Safety Office, ECOri.

(a) Vhem a ra.dioactive source or icnizing radiation prodncing device i3 -

being moved cuto or frcm Fort Mommouth if the source 1s 5 cardies orstmger,‘j. '

orinthecaseofspacialmlaarmterialiritismethanSpamds _
| (b) then daviation frem approved pmadmre or plamed sche@les could

“invelve radiation safebty. If in the fudgmemt of the organization RFO it is .

- not likely that overexposure or contamination spread tﬂ.ll occur, the chief,
- Sufety-0ffice;: EZCOM; need not be” mmn.fisa. e : , e

ST (o) - vy accident./imidmt involving & =
o pabmtia.l ovemxposure of pecrso:znal or release of radicactive contamination
- that mght resalt in mreuq:osure of parsomel

: AJ.J. persozmel vaho possess, nse, cr handle sources of icmizing
radiatm will be responsible fors .

E R Kmming and following sbam:.ng epmting procednres, mles, a.md -}
special instmctims. o _

(2) Using safety equipmmt properly i _
(3) Reporting %o the supervisor any accident , umasual. .’mcident 5" personal

inju.ry howsver slight; suspected overexposure and/or snspected internal .
exposure, as soen as possible af‘cer the occnrrence. ‘ .

The Gmd:mg Officer, us Anzy Yedical Departqmb Actiﬂties (M‘DAO) "
. will be responsible for providing medical-assistance and advice as established
- _by AR hOml; and }0-5, and in additim will be respcnsible for ‘the fo]lawing

(1) Insnring safe cmitian and safe operatim of Iorw mchines used for-
. dmtal&ndmdicaldia@ostica,ndtmmpamoses. .

(2) Posting paracnnel rad:l.ation exposnre rscords as prescribed in '
A.R hO-lb,, and pamgraph la(l) of appemiix A.

(3) Malding reasmable effor't to obtain prior rad:l.atim exposura records

- of new. parsomxel.

' g. Chief, Transpor'batiom Div’ision, HISA, is respmsible for Lnsnr:ing that
ehipping procedures (aa d@linaa.tedinpa.raBOfappB) arefollmd ’

T Refem. a. Title h9, Cods of Federa.l Regalaticms h-anspomm
b, AR 5555 | | | | |

[ S
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: 'STANDARIB FOR R.ADIAI.LO"{ EECBU&E AKD CC‘HTAKIHATION

The follo.:ing guides are based ca ‘c.he rmcmmndati@a of Fedaral Radiati

Council, the Naticmal Committese on Radistion Protwction, the International -
Commission on- quiologica.l Protactim, ard the regalatioma of ths A.ED and the

'_:Us Amy

, Rmi.ation Pmt@cti& Gaides
(1) ocupation L

(8) Wham any person accepba er@:&mamt in mmm um"x, it aha.ll be -
asgasad that he hss recelvaed his agospmmreted do22 wp to thet tims mlass .

- gatisPactory records ghow %o ths combrary, e it csa be mﬁ&f&m

demonstrated that he has not besn expicysd 1n redistica wori, The assemed
expiwarse for calendar quarters prisr to 1 Jwusswyy 1961, shall. be 3750 millirem
(zrea) and RSOmafterlJam:Tl%i.,A reagonable effort will be made to

- obtain reports of previcusly acoeemlated ecvepstitenl dewe.,  This Is wot *be o

imply that m&m%ﬁmﬂammmmmmmw
atmtdﬁatim.evalsap?mmimmqmmwmafl@@mwmm o
tim he receivea bis ag@opzmwd lim,t. : _ _ T

(b) Thsezposmlimittotheﬁhcleb@dy,haadmﬁtrm,acﬂwblwd :

, fénzmgar—*m leas of ayes, or gemads 1s 1250 mres per calemiar quarver.

With tbhe approval of Cesstanding CGemsayal, BOGH, the weekly, q"..m'berly,

' Yearly exposure limits for these critical body parts =2y be incressed to 3000

mrem per quarter if the individuals total exposure does not exceed 5000 -

(N<18) mrem where N is the age at last birthday and is materthanlﬁy@ars -
- The follau:mg gun.des for axtarnal e@om are applicable.

mmmmmx

FXFOSURE . ORLZIGAL e
Weekly 100 mrem 600 Erea 1500 mrem

Quarterly = 1250 mrem = 7500 mrem 18750 meem. -

Yearly 5000 mrem 30000 mrem 75000 mrem

Accuzmlated 5000 (K-18) mrem

(2) Gemeral Popalaticam. Imisiag ramaﬁca axpossTe nmw m imwm '
ofthegenemlpo;mhtieamallbe%cwpmm L _ o
"(3) Medical Dose.  Radistica apesnre rmlﬁxsg fm ery di&@m‘bin

andthempeutic pedical and demtal procedures nsed wob be inslzded im the
dertemimtim of the mdiatim SXPSEUre mm af the izxdiviﬁmal cmm
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b. RFG for Airborne Actln‘i-.z

: (l) Restricted Araa Consembration above natm°al backgrotmd of radlo-.
sctive material in creathing air in restricted araas shall not exceed levels
listedi.nIOCFR 20, appand:..m B, tabls 2. :

{e) Hnrestricted Area, Commtm‘bion above natnral backgnotmd of radios o
- ‘active materials in air in unrestricted areas shall not exceed levels listed o
 in 10CFR 20, appendix B, table 2. : ¢

: Radiation Pmtecticm Gnide ( B’.PG) for Haterbome Activi‘by

d. Radiation Surface Gon‘bamﬁation Gbide._- 'fhe surface coﬁtaﬁ.nét:.on -
limi.ts as specified in AECR 306-25h & app E 0 1tems ‘and areas to be relea.sed for
- _unrestncted use without. prior approval of Ghief, Safety Off‘ice, ECOH. -

e. Resniratogg; Probaction Eanimnt Gnid.es The fo].‘l.oa‘ing respiratory _
protecticn will bo used oy perscrmal in an a‘.zmswere with- the .’mdicated o
' p&rtiz:ala'be radioactive con*r.am.natiam o _ L LN

Alpha 1002 | mGi/ce. ,’ Iwne o - l
| 1078 4o 1o=12 ﬁCi/cc mm;ary nask H9A/or equiv IR
7 10Borniger mii/es  Supplied dir Hask
. Bata-ganw ' '0'.'10 o »~}IC1/cc - _ Honé- | o |
R 1076 o 10710 | Aﬂi/cc Military Hask H9A/or eqm.v o
.10"5 or higher /uCi/cc -~ Supplied Air Hask |

f Area Delineation and Postm,g

(1) Radjoac’cive Material Storage Containers a.nd Areas. Areas and .
containers that require pesting in accordance wich 1C0GFR 20 will be posted mth
- 'a magenta and yellow sign bearing the radia.tion syMol a.n.d the mrds
“CAUTIOH-RADIOACTIVE HAT’ERIALS "o _ SR

(2) ‘Radiation Ares. A radiatitm area is any area._'_accessible to 'personnel
with a radiation level such that a major portim of the body could receive in
any oe hoar a doss in excess of 5 =mram, or in any 5 consecutive days a dose
in excess of 100 mrea. It will be posted with a magenta and yellow sign(s)
bearing the radiatian mdbol and "ahe worda "GAUTIOH»RADIATION AREA "o
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(3) Bigh Radiation Ares. A high radia.tien avea is any area acoessible to
personnel in which thiere exists radiation of such level that a major portion
" of the body may receive in amy one hour a dose in excess of 100 mrem. It will
be conspicususly posted with a magesmta and yallew si@(s) bmring the md:.aticm
- gymbol a.nd ‘bhs words "CAIITIOE-H(E RADTATIONR Am L

(h) Airbome Radioactivity Area. An airborze radioactivity area is any -
area in which airborme radicactive meterial is presemt in concentrations im
‘excess of the amounts specified in appendix B, table 1, columm 1 of 1OCFR 20,
or any area where airborne radioactive material is present in comcemtratioms~
- which,’ if “averaged over the mmber of hours in euy week during which individ- '
ugls are in an area, exceed 25 perceat of. the amoust apecified in 10CFR 20, - -
" “appendix B, table 1; coluwm 1. These areas will be comspicuously posted uith_ -
amgemtaandyeﬂm:sigxbeanngthsmdiatimmlandthemds
“GALWON-AB’{BOME RADIOACTIVITI AREA " T R L T

(5) Cantam:mated Area or Item. A contamated arsa o 11;ea is any area
_or item where comtasination ievels exceed those refen-sd to in para.g?anh d above,
they shall ba posted m‘th app“opriate 31@3 or tags.-

(6) Awea Id‘hicaicmo Mli&tion mping or ribbma (yollow

and magenta) will with warning signs whenever possible for the tmmrarﬁ
. delineation of radistion, contamination, o sirborma redicestivity areas.

Where noncolored cr different colored rope or barrier are substituted, suffi= -
clent s:.gns will be uged with the barrier so there will be a clear understanding c
of the nature of the hazard eﬁsting beyond the barrier. : o

AppendixB o A _
mcmmnmm@mmsrmm

1- General. To confarm with the radiation standards 2s established by this’
T Tion, contractors apd users inwolved in operatioms dealing. ﬁith i«mizin,,
: rad:.aticn sources u:lll cca:rply with the follewing requir%nts _

: A copy of docmnts and required infoma'hion listed below ai'.ll be :
submtted through the organization RFO to Chief, Safety Office, ECOM, at least -
- 2 weeks prior to arrival at Fort Mommouth of ra.dioactive mtecials az:d,/or '
_ mcn:.nes or devices producing :i.(:u'n:?.z.‘mw radiation.

_ (1) Legal documants authorizing ths ‘comtractor or agency to oma, m:.nte.in, _
-and use such materials, sources, dsvices and assemblies, Exzeples of such
documents are AEC by«product material licemsas s Am source mteria.l licens% s
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Append:x.x B-Continued

(2) Ini‘ormtlon concnzm.ng radioactive mt-erials and ra.diation prodncing

machines or devices to include the type, description, and quantity of radio-
active materials and the lccaticn for storage and use.  The detailed descrip=
. tion should includs the follmz:mg as anpli.cable' o ’ - '

(a)
(OF

(¢)
@

(o)
(@
(g)
(n).

: Source holder mtm:'ial of constnw'bion.

Hami‘actmr of the sonrce.
Date of initial source activity deteminatim.
Sou:rce idexrbificatlan mmber.

Gross-sectmnal sketch shomng d:mensicms

Sou?ce fom (pcwder, plat,ed, foj.l, ete. )
chmcal form (m‘ba.l, oxide, titanata, e‘bc )

Strength in cunes or ml]imes as of date of initial sonrce

ac‘hlvif:y de'bemnation. '

(@

Type oi‘ protective cover m’cerial or film (if a.ny) ov'er the source. '

(j) Date and. result of last lea.k test.

(k)

Hethodofsealingaga:.nstleakage

 (3) ILocation and nsme of respcmsible individna.l (or. custodian) and
licensed organization assi@ed to snpervise hamling of radioactive material.

(k) -

Intanded use and operating procecmres. Operating proc&:h:res will

delincate radiological hazard controls in accordance with applicable sectioms

- of this regulation. Changes to procedures mnst be su@.tted to the Chief,
ﬂ Safety Off‘ce, m. ‘ A _ '

b,

d. Protective cloﬂling Ehere reqnired, mnst be domed prior to entering D 1
t‘ns radiatiom area. . _ _ 5

e.

f.

v Una.t.tended radioactive material will be secured e.gainst mza.uthorized
access and ha.ndling at all times. :

- Radiation workers who enter a rad::ation area must wear a film badge
- An ex:posure record st be naintainsd for each individua.l :

Rad:iaticm areas w:!.u, be posted and controlled.

Subordinate m‘ganiza.tiqn's radiclogical safety programs for the use
of sources of radiaticm must conform to the minimm standards described herein.

.8'-,_.._. | .-_
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g. A]J. supervisors molve:i ixz operat.iam wbere icnizing radiation i3

(1) Damgeto,erm]fmztimofeqmimtormm dm-ing

opsrations, in areas uhere these itm are mquirad by a.ppmed operatirg

procechu‘es.

- (2) Doisemeter readings :m excess of 100 mrem i.n anw cm da,y or se.'Lt’- ‘
»readingdosimeters, ) : ‘ s

(3) Spilled, or unint emional'!y mlea.sed, radieac‘bive mtmal tha‘b
Mghtresultinwmmofparsmml e
(L) Waundsresultmginabmakoftheskinorothmimimm

‘radicactive materisl =y bave entered a persan's body. Such imcidests will

also he repor"ued to Gmmiing Officen', HEIDAC, or his rmmta‘biw. -

(5) Fire,disaster, or@ermmhm&mrwmm _'
mtemial:x.sbeingatomdorused. ; -, _

'(6) Except EDSE Dirsctorate, loss of persmal mtormg dﬁﬁce or. i ,

exposure while not utilizing device.

Supervisors of im_l.vidmls w.l.ll inzmre that tha mdiv’lwals mrm.ag

| in a radiation area will perform thelr assigned tasks in a mamer to minizise
_their intemal ard external exposures.

1. Users will claan wp amy m&iaactive cont u frem

"2, Refation Ares Tdemkificstion amd Acccss Ogmirol. a. . Posting
... 6f Raciaticn Areas - _ : S

(1) Storage s radi.ation, hi@ radiation, airborms radioactiﬁty and.

symbol.

notion comtrol techniqnss s pmt&ctiv‘a cla‘thing mds s end persmel Bl tor=

. ing devices.

. TN :

'oa-ganization as required. '. -

b, Perscmmel arberj.ng a radiatiaa area on a poereatina m m.]l“obtgin
perscanal memitoring device(s) and prot&:tive clatlﬂng frw the resp@mible

: o . 'ECOMR 385-9

~

contaﬁmted areas a3 defined in paragreph f, appendix A, will be posted with -
' appropria'be si@s, tags, and Jabels bearimg the standerd radiatim m.ng

| present will, as soon as practicable, notify the Chief, Safsty Ofﬁ.ce. m, ;
'rifar;yofthefolloﬁingincidmtsocmmFortEm‘mth . _

(2) Conﬁrol.instmctims 1d.].1 be: cmspic‘mmasly pested at the emtremoes to
- & restricted area., Persons entering a restricted ares will be briefed, as
- required by area op@mtim plans, comcerning amy limited worktims, costumie
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7’

will notv be condoected im areas wnere contszination’ levels exceed the values
listed in pamgraph d, aprendix A, without approval of Ghie.f, Sa.fety Office,
ECC¥, excepb as coadnz*wadhymnmc‘borateﬁm o _ A ‘

b. Ab a.ny time allowed cmﬁazdr.atimlevels are exneededthe fo]lowing
acticnmllbetakmbytheusery R

() ‘l‘amnate ac’civity 'ﬁithin the araa, ‘advise security guards

(2) Control access to the drea mntil released by the m Direvtorate
RPO or the Chief, Safety Cffice, BECCM.
L. Wasté Disposal. Radicactive uastes include mmsa.ble or manted radio-»
active itsiss or material and itewms comtawipsted with radicactive materials.
VWaste material will be disposed of by methods comsistent with all applicable
regalations (i.e., AR 755-:15 » 1OCFR 20) a.nd accep‘tod radiation protecticn .
_ practices. o , , .

5. Radiaticom Exposute Cantrol. a. . The smoant of e.xposura to ionizing

3 Radiological Omt&g:imtion Oontrol. a. Rontine and contimaus operaticns 4

. radiation that 2 worker 18 allowed to Teceivs in amy pericd of time is Lmiued.':

- For licensed materials, these limits are set by the licemsing authority. For

wnlicensed sources of radiation, the recompendations of the National Cozmittee
- on Radiation Protection and the Federal Radiation Cauncil wiJ.'L be followed

E:q:osmre gnides are specified in appendix A.

_ b, Manre P@cords. Radiation 8xposure records aill be eompleted and
maintainecf for eaca imividnal reqnired to work in a radiation area. :

. ” Film badges m.ll be uoed as. t.he pﬁ.nmry deme
for persom al exposure mitor:mg ' .

(l) Radiation workers Vho enter a radiatiom aresa ma‘b wear a i‘ilm badge

(2) Radiatian mondtoring will be assured for all nmradia'bion mrlmrs
. entering a radiation area. .

‘ (3) Pocket dogiwmeters in ‘addition to film badges will notmlly be wom
in areas whers the anticipated dose will exceed 20 mrem per shift and by .-
personnel engaged in radiographic operations. Pocket dosimters issc!ed will

be recorded on a pockst dosimster record. ' ' 5 o

(L) Persomel monitoring. dsvices shall never be tamred with, or falsely
exposed to radi.atien.

10
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6. Emerpency Procedures: a Gennml !hemgmuhasebzegnsmgm-
: acciﬁ relsase, escaze, or spm of radicactive materials cceur in such an

o amount that a health hazard, or possibility of .demage to valmable propexty
' exists. This phase extends through the coapletion of efferts to save life,

prevent seriocus injary, or prevemt further demage to valuabls property. If

- " a release of radicactive ma‘i;erial occ'urs, the fo]lcawing Dasic mgm pla.n
bbonldbecarriedaut S : o

(1) Shutdmallopemtianswhichwwldbehmrdmifmtmded
(2) Evmatepersomelfrmthe mrgemcyareatoanass@]yareamm

in:mimn radiation exposure :!.s possible.

(3) Hakemacom&ﬁgotﬂlmmlmmsmmamatm'

: ‘;asswb]y area to msura camplete evacuatiom,

(h) Ecta.fy the Chief, Safety Offise, m, as seom as poeaﬁhle _ ,
(5) Provide for comzaticms, trmpomticn, paaser, pm radiai-.im -

o 'détectioa equipsest, first-ald smplbes, and dscontam.ﬁatica appamtm at ths
- asseam.y area, as mqnire : . _ ,

(6) Chs—cz: all peraomel iﬂw.z.vad for p@ss*b.‘.e coﬁtaminauicra a&ﬂ segrega‘ue -

'persoxmel mo are ccntami.nated

AT Decontam.nate persomel, equipment, and the emrgwy area, :;
(8) Prepare a comlarbe mttm history of ﬂm :anjdwg R

"be- Intheembofemg@cy, spe*lﬁcactim&spremibedmchaptm
10, TH 3261, will be followed.. Prescribsd’ ‘reports will be fomrdsdthm@

_'bhe Chief ) Safety Office, E@E, A.a."’ﬁe WF-H. o

ST Storap:e An area designated for the stomge of radioacﬁve m’wrial ﬁll
' _conf g the following minirem standardsz

| againstmuthmizedhandhngand/ori@iﬁdmle@@mtopmmtmg

e It wi.n be capable of being secured agamst wmamthoriszed amy

It 'ﬁﬂ.‘L be kept. clean.. - N
' b? Fire protection dences or equlpment mll be readily év'ailabie'. S

Apm‘opﬁ.atestamlm'dradizﬁm sigxaﬂlbeposbed

Whentheareaislei‘bmt‘bm, samesofradiatmmllbasm
mdiation. o
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" Appendix B--Continued

'f. The names and telephone numbers of responsible individuals will be
o posted in a conspicuous locatlon when the area is unattended.

Ee At least one container encloslng the radioactive material should be
ﬁre resistant, preferably metallic,

’ 8.,S E MBIt S

’-"Supp]y ._i‘ficer, befo, opening the contamer, will notify the RPO,

(2) The’ sh:.pment will be promptly monitored and logged in by a tra:.ned
mnitor. T ' v o A

_ (3) The radioactive material will then be delivered to the user or
.~ stored in-a radion.eotope storage vault, as c:.rcxmstances warrant.

- b.‘__' Outgging‘ o
| (1) Radioactive materﬂ_al to be sh;ppcd c..t "s:ill bemonitored a_nd logged
' in by the- RPO before a.nd after pach.aging. S ' B

(2) The outgo:.ng shipment will be pacl-:aged and labeled to conform with

. Interstate Coammerce Commission regulations and Department of Transportation

‘regulations as well as those of the. Surgeon General, AEC, Navy Ships Systems
Gommd, and Army regulations. _

(3) Sh_.pments will be cle..red with the Accoun table Property Officer.
: (A}ﬁmwSF) | |
" FOR THE COP%IANDR.

ES

FRANK G, STILO
. Colonel, GS
‘Chief of Sta.ff

.° DISTRIBUTION:: - - %is
M, Py O, and Tplus "0 -~

" Chief, Safety Ofc seseseS0

. HISA-FH. 1§37-72
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L Changes in ferce: Cl. |
Cl, ECOMR 385-9
HEADQUARTERS

UNITED STATES ARMY ELECTRCNICS COMMAND
 FORT MONMOUTH, NEW JERSEY OT703

ECOM REGULATION | o 9 April 197k -

No. 385-9

CHANGE 1 - -
Safety

TONIZING RADIATION CONTROL
ECOMR 385-9, 17T August 1973, is changed as follows: |
Appendix C, pages 13 through 21, is added after appendix B.
(AMSEL-SF) . '

FOR THE COMMANDER:

OFFICIAL: ) o FRANK G. STILO
: Colonel, GS
Chief of Staff

DISTRIBUTION:
M, O, and T plus

* Chief, Safety Ofc ...50
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Appendix C

ECOM IONIZING RADIATION CONTROL COMMITTEE SOP
FOR AUTHORIZATION OF WORKERS, FACILITIES, AND SOURCES

1. Purpose. The purpose of this appendix is to establish procedures and
minimum standards to be utilized by the ECOM Ionizing Radiation Control
Committee (IRCC) and Radiological Protection Officers (RPOs) when considering
authorization of radiation facilities, use of sources, and qualifications of
radiation workers within ECOM and on Fort Monmouth. The procedures implement
the requirements set Torth in this Tegulation.

2. Scope. In ccnjunction with the basic regulation, the standards set forthe

are to be applied to all individuals working with or storing radioactive and / '
ionizing redistion producing sources at Fort Monmouth, their superviscrs, and

the IRCC and RPOs (or their designated representatlves) when evaluating
appllcatlons for authorization of these 1nd1v1duals» fac1lit1es, or sources
(of iOHlZlng radiation).

3. Records and Administration. a. The IRCC will ordinarily meet at least

once each quarter. Each meeting will be at the call of the committee chairman ;o
or at the call of the commander's representative. A quorum will consist cf / P
50 percent of the app01nted members or their official alternate. i

et e

b. The committee secretary will record all actions of the committee and
maintain the record file of the minutes of the committee meetings. All
applications and other matters acted upon by the committee will beccme part
of the minutes, this includes matters acted upon for the IRCC by individual
organization RPOs. The IRCC meeting minutes will be publlshed and distributed :
to IRCC members within 30 days follow1ng the meeting. . _ _ [

c¢. Applications must reach the IRCC commlttee members at least 15 days
prior to the IRCC meeting so that all voting members will have sufficient time
to become familiar with the applications prior to the meeting. These appli-
cations will be processed through the appropriate RPO, who will forward the
application through the IRCC Secretary to the IRCC members upon his review
‘and approval (para 6). The IRCC secretary will forward applications that have
been acted on by the committee to the appropriate RPO with the committee action.

L., Minimum Standards. The following standards are to be used as & guide for

. the IRCC and the RPOs in consldering authorization of radiation workers, sources,
and facilities. Obviously, the greater the hazard, the more stringent the

- requirements must be. When the minimum requirements listed below arg met, a
majority vote of the IRCC members in attendance is required for approvel. !
In special cases, when it is determined that the cituation warrants either '
waiver or substitution of the minimum standards, a three- fourths approval
vote of the IRCC members in attendance is required.

13
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a. Minimum Standards for Radistion Workers.

(1) For use of small sealed sources (beta-gamma sources of 10 microcuries
or less). .

(a) Familiarization with the soﬁrces to be used and the applicable
protection standards, equipment, and procedures.

(b) A briefing by the appropriate RPO, or his designated representatlve,
on regulatory requirements and emergency procedures.

(c) Use of the source or representative source for 1 hour under the direct
supervision of an authorized radiation worker, the appropriate RPO or his
designated representative.

(2) For use of large sealed sources (beta-gamma sources greater than
10 microcuries and less than 10 millicuries). <

(a) The minimum requirements stated in a(l) above.

" (b) Formal radiation safety courses or 1 year's experience using radiation
sources. A : . ‘

(3) For use of licensed alpha emitting material (less\than 10 millicuries).

(&) Check sources licensed under commodity licenses mmy be used by anyone
authorized by the commodity. license. This also pertains to commodity DA
authorizations. : E

(b) The minimum reQuirements stated in a(l) above.

(¢) .Special safety instruction on alpha radiation hazards (Example:
eye and internal).

(h) For use of X-ray generating units and devices.

(a) The minimum requirements stated in a(l) above.

~ (b) Demonstration to the satisfaction of the appropriate RPO that the
operator understands radiation leakage, the use of shielding, and the correct

safety procedures specifically.applicable to X-ray generating units and devices.

(5) For use of unsealed sources, sealed sources larger than 10. milllcurles,
accelerators, and other mejor sources. .

(&) The minimum requirements stated in A(l) above:

AR

o e
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(b) Other special requirements to be determined by the appropriate RFO
and. approved by the IRCC.

NOTE. In all cases, the requirements of the specific or general AEC license
for the particular source or device must bé met.

b. Minimum Standards for Radiation Facilities and Sources.

(1) Permissible levels of radiation in unrestricted aress.

(e) Radioactive material and other sources of radiation' shall be possessed
end used in such a manner that they ere not likely to cause any individual
"0 receive a dose to the whole body in any period of one calendar year in
excess of 0.5 rem.

(v) Radioactive material and other sources of radiation shall not be
possessed, used, or transfered in such a manner as to create in any
unrestricted area:

l. Radiation levels which, if an individual were continuously precent
-in the area, could result in his receiving a dose in excess of 2 millirems
in any 1 hour,.or :

- 2. Radiation levels which, if an individual were continuously present T
in the area, could result in his receiving a dose in excess of 100 . millire=s
in any T consécutlve days. ‘ N

(2) All radiation facilities and sources will have warning radiation
signs ‘posted as follows:

(a) All devices and equipment capable of producihg X-rays when energized
shall be appropriately posted with a sign bearing the ionizing radiastion
symbol and the words, "CAUTION - THIS EQUIPMENT PRODUCES X- RAYS WHER ENERGIZED"

(b) Each radiation area (in general, an area where a major portion of
the body can receive more than 5 mrem in 1 hour) will be conspicuously posted
with a sign or signs’ bearlng the ionlzlng radiation symbol end the words,
“CAUTION - RADIATION ARFA." .

(¢). Each high radiation area (in general, an area where a major portion
of the body can receive more than 100 mrem in 1 hour) will be conspicuocusly
posted with a sign or signs bearing the ionlzlng radiation symbol and the
words, "CAUTION - HIGH RADIATION AREA." : . : '

“(d) An area, room, or enclosure containing airborne radicactive material,
as defined in 10CFR 20, section 20.203(d), will be consplcuously posted with
a sign or signs bearing the ionizing radlutlon symbol and the words,'CAUTrON-
ATRBORNE RADIOACTIVITY AREA."

15
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(e) Each area or room which contains radiocactive materials in excess of
the amount specified by 10CFR 20, section 20. 203, will be posted with a sign

or signs bearing the ionizing radlatlon symbol and the words, "CAUTION -
RADIOACTIVE MATERIAL(s)."

(f) Caution signs are not required to be posted at areas or rooms containing
. radicactive materiaels for periods of less than 8 hours, provided the materials
are-constantly attended by an individual qualified to take the precautions
necessary to prevent the unauthorized exposure of personnel.

(3) Speciel shielding and_suitable portable shields will be used to mini-
mize radiation exposure to operating personnel.

5. Submission of Agpllcetlons No radiation source will be procured or used i//’

within Fort Monmouth without a radiation facility or source authorization.
Applications for radiation worker authorizations and radiation facility or
source authorizations w1ll be iorwarded to the IRCC through the organization -
RR).

‘ a. The following 'information will be included in an application for
radiation worker authorization:

(1) Name.

(2) " Social seeurity number.

(3) Organizétion.

(%) Facilities for which authorization is requested.

(5) Sources for which aﬁtheriiatﬁon is requested.

(6) Scientific training and experience. |

(7) Treining and experiencerin the following areas, to include where

trained, durstion of training, and whether_training consisted of on-the-job
or a formal course. ’

°

(a) Principles end practices of radiation protection.

(b) Radioactivity measurement standardlzatlon and monitoring technlques
and instruments.

(¢) Mathmatics end calculations basic to the use and measurement of radio-
activity.

(a) Biological effects of radiation.

i
o
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(8) Experience with actual use of radiation sources, to include isotope, |

meximum amount, where experience was gained, duration of experience, and
type of use.

(9) Record of radiation exposure history.
- NOTE: Applications to allow authorized radiation workers to use new scurces
of facilities need not include previously submitted information if the previous

application, its dete, and specific paragraphs are referenced.

b. The following information will be included in an application for
radiation facility or source authorization:

(1) Location of facility or source (to include building and room or field
area).

(2) supervisor, his office, and home telephone numbers.
(3) Sources which will be used in the facility.

(4) Description of facility, to include sketch giving dimensions, dcors,
windows, neighboring areas, special shielding, etec.

(5) Signs which will be posted.

(6) Location of phones in and near the facility.

(7) Special provisions for control of access, if necessary.
(8)'.A copy of standing operating procedures.

6. Processing of Applications. The following describes the actions of an
RPO upon receipt of applicaticns for radiation workers, facilities, and scurces:

a. Application for Radiation Workers.,

(1) Determine if worker's training and experience meets minimum standards.

(2). Give directions for training or supervise training for worker if
treining is required.

(3) Brief the worker on appropriate reguwlations end preocedures within the
Fort Monmouth lonizing Radiation Protection Program, or 1nsure that such a i
- briefing is conducted. .

(4) Submit application to IRCC with recommendetions on courses of action. :
(5) If the IRCC approves, forward an appropriate Radiation Worker Authori-

zation (fig 1) to the worker's supervisor, place the worker on the dosimetry
program, and set up records on the worker's training and experience.

17
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Name: ' : : , _ |
SSN:
Organization:

Facilities authorized to use:

- Sources authorized to use or operate:

Conditions;

Approval for the iRCC:

Signed

Figure 1. ngple of Rediation Worker Authorization.

18
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(6) If the IRCC disapproves, forward a detailed explanation to the super-
visor. If the disapproval is due to lack of training and experience, give
" information on what is required for approval and how the worker can gain
additional experience.

(7) At his option, approve radiation workers for the IRCC under the
following conditions:

(a) TFor sources of 10 paCi or less, if the worker meets the minimum
training and experience requirements of paragraph 4a(l) above.

(b) For standard 1ndustr1al and medical X-ray units and electron micro-
scopes, if the worker meets minimum training and experience requirements of
paragcaph 4a(l) above, such workers.may only use radiation facilities and
devices for which they are authorized.-

(8) At nis optlon, issue temporary (not to exceed 100 days) authorizatiﬂnﬂ
in the following instances:

- (a) To personnel working under the direct supervision of an authoriz=d
"worker in any facility and with any source for which the gupervising workes
is authorized. Such personnel will be initially briefed by the RO or hls
designated representative. The supervising worker is responsible for insuring
that the temporary worker wears appropriate personnel dosimetry devicaos,
operates in a safe manner, and follows regulations and standard proccuurcs.

(b) To any radiation worker already suthorized to work in fecilities or
with sources of comparable or greater hazard once he has demonstrated to the

- RPO, or his designated representatlve, competence to use the new facility or
source. ,

(¢) To any personnel required to give assistance in an emergency situsmticn.
‘Such authorization may be verbal. The RPO will submit a full written expla«
nation of circumstences and hazards involved to the IRCC in his report on the
incident if such personnel mey have been exposed to excessive radiation or
‘more than permissible concentrations of rediocactive material.

b. Application for Radiation Facility.

-

(1) Determine if facility will meet minimum stendards and determine other
requirements necessary to minimize exposure to operating personnel.

(2) Determine and request additional informatnon needed for proper
evaluatlon

{3) Submit application to IRCC with recommendation on course of action.

19
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(4) If the IRCC approves the application, the approval will be conditional

until the RPO surveys the new facility with the source of radiation in storage

end under operating conditions.

(5) After the initial survey, forward an appropriate Radiation Facility
Authorization (fig 2) to the regquesting supervisor and record all actions.

{6) At his option, approve new facilities for the IRCC for transfer of
authorized radioactive sealed sources or X-ray machines to a new facility if:

(a) Specisl wall shielding, in addition to the structural components of 4
the facility, is not required to reduce radiation levels below uncontrolled ;
area limits outside the facility.

(vb) Appropriate warning signs are posted. ’ - . Rt

(c) The RPO or his designated representative performs an initial survey
on the new facility. »

¢. Procurement and Use of Radiation Sources.

(l) Determinie if source requlrns amendment of an AEC llcense ‘or DA
suthorization.

(2) Evaluate degree of hazard and recommend special training for users
and special facilities if needed.

(3) Determine what additional information is needed'fof’évaluétiOn, to
include applications for worker and facility authorizations as necessary.

\

(h) Request additional inforﬁation as needed.
(5) Submit application to IRCC with recommendation on course of action.

(6) Maintain a file of actions taken by the IRCC. Inform requester of
actions taken and of special requirements.

NOTE: If a license or asuthorization amendment is required, it is often better
to obtain conditional approval of the IRCC prior to preparing the appllcatlon
for amendment
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ILocation:
Supervisor:
Supervisor's office extension: "~ Home Phone:

Authorized sources:

Authorized workers:

Conditions:

” Approval for the'IRCC:.

. Signed

. Figure 2. Sample of Radiation Facility/Source Authorization
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DIRICTORATE
RESEARCH, DEVELOPMENT, AND ENGINEERING
- UNITED STATES ARMY ELECTRONICS COMMAND
FORT MONMOUTH, NEW JERSEY 07703

RDE/L POLICY MEMORANDUM 3 June 197h
Technical No. 1 .

RADIATION PROTECTION

1. POLICY. a. It is the policy of the Director that radiation sources be
used in a fashion which will protect personnel from umwarranted radiation
exposure.

b. Radiation sources will be used with the understanding that their

~ procurement and utilization shall be in accordance with RD&E Radiation
Safety Procedures (copy attached). Any questions concerning the inter-
pretation of procedures will be brought to the attention of the RD&E
Radiological-Protection Officer (RPO) for assistance and guidance.

2. DISCUSSION. a. These procedures apply to all RD&E organizational
units and individuals who procure, possess, use, store, transfer, or dispose
‘of radiation sources, i.e., radiocactive material with an activity of one
microcurie or greater, and ionizing radiation producing devices.

b. Respon51b111t1es and procedures governing the radlatlon protectlon
program are described in the inclosure.

3. REFERENCES. a. Codé of Federal Regulations, Title 10,
b. AR LO-1l. |
c. AR 700-52.
d. AMCR 385-25.
e. AMCR 385-29.

e. ECOMR 385-9.

ROBERT S. WISEMAN .
Director, Rsch, Dev & Engrg and
Director of Laboratorles

DISTRIBUTION:
RD&E Staff, Divisions,
and Laboratories




RESEARCH, DEVELOPMENT, AND ENGINEERING DIRECTORATE

-

RADIOLOGICAL SAFETY PROCEDURES

Responsibilites and procedures governing the radiation protection

- program within RD&E are described herein. Any questions concerning
the interpretation of procedures should be brought to the attention of
the RD&E Radiological Protection Officer, telephone extension 61292.
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CHAPTER 1

Responsibilities

1. The Director of RD&E is responsible for establishing an effective
RD&E Radiation Protection Program. For this purpose he will appeoint
a Radiation Protection Officer to assist him and act in an advisory
capacity and coordinate safety policies and procedures among various
users of radiation sources.

2. The RD&E Radiation Protection Officer is responsible for:

a. Staff supervision of the'Radiation Protection Program including
authority to order temporary suspension of hazardous operations.

b, Advising the Director on the degree of hazards associated with
ionizing radiation and the effectiveness of measures to control these
hazards:

c. Performing inspections to insure compllance w1th prov151ons
of AEC licenses and applicable Army regulations.

d. Maintaining the RD&E inVentory of radiation sources and radio-
active materials, including both materials licensed by AEC and those
requiring DA authority.

e. _Coofdiﬁating purchases of radioactive material to assure com-
- pliance with AEC licenses or DA authority.

f.. Representlng RD&E on the ECOM Ionizing Radiation Control
- Committee. .

g. Coordinating submittal of applications for renewal or amend-
ment of AEC licenses and DA authorization and for issuing local permits
to use radiation sources.

h. Maintéining a library of current regulations pertinent to the
RD&E Radiation Protection Program which will be furnished on request .,
to persons covered by this regulation.

3. The RD&E Safety Officer is responsible for providing assistance and
advice on general safety matters in relation to the radiological safety
programs.

Li. The Chief, Equipment Management Division, RDTSA, is responsible
for assuring that all purchases for items containing radioactive
material, X-rays, lasers, or other radiation sources have been cleared
through the Radiation Protection Officer. :




CHAPTER 1 ~- continued

5. The Chief, Equipment Management Division, RDTSA, is also respon-
sible for prompt notification of the RD&E Radiation Protecticn Officer
when radiation sources are received. Items will be picked up by the
user after check by the RD&E Radiation Protection Officer.

6. Supervisors in areas where radiation sources are used are respon-
sible for:

a. Insuring that local permits are obtained béfore any work with
radiation sources begins. )

b. Insuring that the purchase or use of radiation sources are
coordinated with the Radiation Protection Officer.

¢c. Insuring that all requisitions or contracts requiring radio-
active material or other sources of radiation are clearly marked as
"documents for procurement of radiation sources" and that these
requisitions are coordinated with the Radiation Protection Officer.

d. Providing training of new employees in the safe handling'of
radiation sources.

7. Workers in areas where radiation sources are used are responsible

for strict compliance with procedures approved for the specific
application. These procedures and limitations will be contained in

the application for a local permit.

™
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Definitions

Accelerator
Airborne radicactive material

Byproduct materials

Contamination (Radiocactive)

Deéay, Radioactive

Decontamination Factor

A device for imparting kinetic .
energy to charged particles, ;
such as electrons, protons, L
deuterons and helium ions. i

Any radiocactive material dis-
persed in the air in the form
of dusts, fumes, mists, vapors
or gases.

Any radioactive material (except
special nuclear material) yielded
in or made radiocactive. by ex--
posure to the process of producirz
or utilizing special nuclear
material,

Deposition of radiocactive materizl
in any place where it is not de-
sired, and particularly in any
place where its presence can be
harmful. The harm may be in
invalidating an experiment or a
procedure, or in actually being

a source of danger to persons.

The disintegration of the nucleu:
of an unstable nuclide by the
spontaneous emission of charged
particles and/or photons.

" The ratio of the amount  of un-

desired radioactive material
initially present to the amount
remaining after a suitable
processing step has been completed.
A factor referring to the re-
duction of the gross measurable
radiocactivity.
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Dose (Dosage) _ The radiation delivered to a

specified area or volume or to
the whole body. The dose may .
be specified in air, or the skin,
or at some depth below the sur-
face, but no statement of dose is
complete without specification of
location. .

Dose Equivalent (DE) " This is the product of absorbed.
‘ dose (D), quality factor (QF),
and other factors needed to.achieve
the common exposure scale refer-
red to under the definition of
Quality Factor.:

Dose Rate Radiation dose delivered per unit
X tilne.
Dosimeter _  An instrument used to detect and
a measure an accumulated dose of
radiation.
Dpm Disintegrations per minute.
Gamma Ray - . Electromagnetic radiation emitted

- by a nucleus as a result of a
transition between two nuclear
energy levels. Gamma rays have
high energies with correspond-
ingly short wavelengths and their
ability to penetrate matter is
high., ’ '

Health Physics A term in common use for that
' branch of radiological science
- dealing with the protection of
' personnel from harmful effects
of ionizing radiation.
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Ionizing Radiation

Ionizing Radiation Producing
Devices

Isotope

Monitoring

‘"MPC
© mRad
" mRem

Neutron

Photon

Any electromagnetic or particulate
radiation capable of producing
ions, directly or indirectly, in
its passage through matter.

Electronic devices which are
capable of generating ionizing
radiation such as ¥-ray machines,
linear accelerators, cyclotrons,

‘radio frequency generators which

use klystrons, magnetrons, or
other tubes which produce x-rays,
and electron microscopes.

" One or more mnuclides having the

same atomic number but a different
mass. Isotopes of a substance
have almost identical chemical
properties.

Periodic or contimuous deter-
mination of the amount of ionizing
radiation or radiocactive con-
tamination present in an occupied
region. Also called surveying.

Maximum permissible concentrations.

Millirad

Millirem

An elementary uncharged nucleaf
particle which has a mass equal -
to that of a hydrogen atom.

A quantity of electromagnetic
energy whose value in ergs is
the product of its frequency

in hertz per second and Planck's
constant.
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Planck's Constant
Positron

Quality Factor (QF)

Radiation

Radiation Absorbed Dose (Rad)

A natural constant of propor-
tionality (h) relating the
frequency of a quantum of energy
to the total energy of gge .
quantum. h=6.62L x 107¢' erg-sec.
A particle equal in mass to the
electron and having an equal but
positive charge. :

This is the linear-energy-
transfer-dependent factor by
which absorbed doses are to be
multiplied to obtain, for pur-
poses of radiation protection,
a quantity that expresses on a
common scale for all ionizing
radiations the effectiveness of
the absorbed dose.

Energy propagated through space.
As used in this regulation, the
term refers to two kinds of ioniz-
ing radiation:

1. Electromagnetic waves (x-rays,
gamma rays) and -

2. Corpuscular emissions from
radioactive substances.or other

sources (alpha and beta particles).

Ionizing radiation is any electro-
magnetic or particulate radiation
capable of producing ions, direct-

-1y or indirectly in its passage

through matter.

- The amount of dose imparted to

matter by lonizing radiation
per unit mass of irradiated
material. The unit of absorbed
dose, the Rad, is equivalent
to 100 ergs/gram.
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Radiation Hazard

Radiation Sources

Radioactivity

Radiological Survey

A condition under which persocons
might receive radiation in excess

of the applicable maximum permissible
dose, or where radiation damage
might be caused to materials or
personnel.

Materials or devices which generate
or are capable of generating ionizing
radiation, including naturally oc-
curing radioactive material, byproduct
materials, source materials, special
nuclear materials, fission products,
materials containing induced or
deposited radioactivity, radiographic
and fluoroscopic equipment, particle
generators and accelerators, ard

“electronic equipment which utilizes

klystrons, magnetrons, or other

~electron tubes which produce x-rays.

Process whereby certain nuclides
undergo spontaneous disintegration,

" liberating energy through the

emission of alpha or beta particles
or gamma photons or a combination

- of these.

Evaluation of the radiation hazard
incident to the production, use, or
existence of radiocactive materials
or other sources of radiation under
a specific set of conditions.



Restricted area

Roentgen

Roentgen Equivalent Man (REM)

" Special Work Permit

X-ray

CHAPTER 2 ~- continued

" Any area to which access is

controlled for purposes of pro-
tection of individuals from
exposure to radiation and radio-
active materials.

The,quantity of X or gamma
radiation such that the associated

. corpuscular emission per 0.001293

gram of air (lcc of dry air at
standard conditions) produces,

in air, ions carrying 1 electro-
static unit or quantity of electric-
ity of either sign. This is

the special unit of exposure.

This is the unit of dose equiva-
lent (DE) and is commonly referred

~to as the roentgen equivalent mammal,

A permit to assure that no
work will commence in areas where

.radiation is greater than 20

mrem/hr until each job has been
properly evaluated from a radio-
logical standpoint and has been
approved by Health Physics person-
nel, -

Penetrating etectromagnetic
radiation having wavelengths
shorter than those of visible
light. X-rays are similar to
gamma rays, but are originating
in the extra-nuclear origin.




GHAPTER 3

Exposure Guides

1. Regulations. Requirements as set forth in Title 10, Parts 19 & 20,
Code of Federal Regulations, and AR LO-1l for the Control of Oc-
cupational Exposure to Ionizing Radiation, will be followed.

- Recommendations in the National Bureau of Standards Handbooks on
Radiation will be used in addition.

2. Exposure of individuals in controlled areas. a. A controlled
area is amny area in which the exposure of personnel to radiation or
radiocactive materials is under the supervision of a radiation pro-
tection officer.  Every effort will be made to maintain radiation doses
as low as possible. Avoid all unnecessary exposure to ionizing
radiation. Radiation protection standards for the control of oc-
cupational exposures to ionizing radiations include the following:

(1) "The accumulated dose of radiation to the whole body, head
and trunk, active blood-forming organs, gonads, or lens of the eye

shall not exceed: % )
RS

(b) 5(N-18) rem total lifetime dose, where N equaie the”preeeﬁfd'
age in years.

(a) 3 rem in any calendar quarter, nor

(2) The accumulated dose of radiation to the skin of the whole
body or the thyroid shall not exceed:

(a) 10 rem in any calendar quarter, nor 7.5

(b) 30 rem in any calendar year.

(3) The accumulated dose of radiation to the hands and forearms
or the feet and ankles shall not exceed:
N

(a) 25 rem in any calendar quarter, nor

‘

Un(b

I
i

(b) 75 rem in any calendar year.

b. Members of the generql publlc, personnel not occupationally
exposed, and persons who are-less—than 13 years of age will not be 7<\
exposed in any calendar quarter in excess of O. 125 rem or in excess of ‘

’0 59 rem in any calendar year. Pregnant women will not be exposed

07 ~+6 octupational doses of ionizing radiation. When a female employee
becomes aware of her pregnancy, she will request that her duties be

changed to eliminate all occupational exposure to ionizing radiation.
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¢. Occupational exposure to radioactive concentrations in air
or water may not exceed the limits set forth in Title 10, Part 20
of the Code of Federal Regulations.

3. Exposure of individuals in uncontrolled -areas. Radioactive
materials and other sources of ionizing radiation will not be
possessed, used, or transferred in such a manner as to create in an
uncontrolled area radiation levels which, if an individual were con- -

/
tinuously present in the area, could result in hlS receiving a dose ,>\

in excess of 0.5 rem in oné calendar year.

h. Limits for contamination. When hands, body surfaces, clothing,
or shoes become unavoidably contamlnated, steps will be taken as soon
as possible to remove loose contamination. Decontaminate hands and

body surfaces until no detectable activity above background.is observed..

Some degree of fixed contamination in certain cases cannot be ‘avoided
and the follow1ng maximum limits are recommended for personal clothing

and shoes (see Chapter 6)

Alpha activity - 200 disintegrations per minute per 100
square centimeters of area.

Béta-gamma activity - 0.2 millirad per hour at 2 centimeters.

S. Concentrations of radioactive contamination surfaces. a. Loose
 contamination on exposed surfaces such as bench tops and floors will
be removed as soon as possible. Small amounts of fixed contamination
will be unavoidable at times, but- the . degree of such contamination
should be keépt as low as practicahle. Maximum limits of fixed con-
tamination of 1000 dpm per 100 cm® of alpha and 2 mrad/hr at 2 cm of
beta-gamma are recommended for controlled areas. Amounts of contami-
nation in excess of the above limits will not be permitted to remain
on exposed surfaces without approval of the RPO. Higher levels of
contamination may be permitted for restricted surfaces, that is in
areas where entry or access is controlled by procedures or special
work instructions. The same standards of contamination control shall
apply to tools and equipment. In all cases, signs and controls for
contaminated surfaces, areas, or equipment will be instituted to the
extent necessary to prevent the occurrence of a health hazard or the
spread of contamination. In no case will the levels result in
exposure to individuals in excess of the established limits. Any
material or equipment so contamlnated will be properly labeled with
a contamination tag giving:

(1) Type and level of radiation (mrad/hr) at a specified distance.

(2) Extent of contamination on surfaces.

10
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b. No contaminated equipment or material may be removed from any |
area without prior notification and approval of the RPO. . Any equip- . '
ment or material to be maintained or handled in a I?EF’E?EE must be '
decontaminated according to the requlrements set fér%hwrn”ChaDtar 6, :
paragraph 6. |

¥

6. Radiation protection controls governing beta- ~gamma exposure. The
following limits will be observed: » o

a. No individual without a special work permit will be permitted
to work in a radiation control area where exposure levels are greater
~ than 20 mrem/hr.'

b. Any radiation area where exposure levels are greater than |
100 mrem/hr shall be classified as a high-radiation area. An accurate i
exposure_record will be maintained for each individual required to
work in a high-radiation area. Baﬁed on pencil dosimeter reading,
the record will contain the total cumulative exposure of the individ- .
ual during the life of the special work permlt

c. The time during which any individual is exposed will be con-
trolled so that exposure limits will not be exceeded.

7. Radiation protection controls governing alpha exposure. External
.exposure to alipha radiation is negligible, since the range of the alpha
particles is less than the thickness of the layer of dead skin. Fume
hoods will be used in conjunction with the long-lived alpha-emitting
substances or other substances presenting a similar health hazard.

In handling an unsealed alpha source, gloves or forceps afford ade-
quate protection. Sealed alpha-neutron sources must be carefully .
handled to protect the integrity of the seal and prevent the spread

of contamination. The prime hazard to consider is personnel contamin-
ation and the danger of ingestion or inhalation of airborne contamin-
ation. Fume hoods should have an absolute filter. The linear flow

- rate should be at least 100 ft/min. Airborne contamination levels
will be determined as set forth in Chapter 6 , paragraph 6.

>

11



CHAPTER L

Local Permits

1. Local permits for the use of radiation sources are reguired.
Applications for permission to use or store radiocactive materials
or sources of ionizing radiation will be submitted to the RD&E
Radiation Protection Officer, AMSEL-RD-H.

2. Radioactive sources. Local permits for the use of radiocactive
materials will be issued only when an approved AEC license or DA
authorization is available. Contractors will be issued a local per-

-~ mit based on an approved DA permit.

3. Application for local permits. The local permit must be obtained
before procurement of the particular item(s). Each organization
desiring to use a radiation source~in RD&E will apply for-a permit.
Application will be on DF addressed to RD&E Radiation Protection
Officer, AMSEL-RD-H, and will include the following information:

a. Organization.

b. User personnel and qualifications (include training and ex-

. perience).

c. Type of radiation source.

d. Physicai.form of the radioacfive haterial.

e. Number of sources réquired.

f. Qﬁantity of rédioactive material or power of radiétibn source.
g. Planned use of rgdiation s§urce.
-h. Radiation protection equipment.

i. Facilities where radiatioﬁ source will be used.

. j. Radiation protection program (SOP).

12




CHAPTER 5

Procuring, Shipping, and Receiving of Radiation Sources

1. Procurement. All requisitions or contracts for items that contain
radicactive materials will be coordinated with the Radiation Protection
Officer of RD&E. Each request for radiation sources will include a
covering DF stating the need for the material and citing the local S
-radiation permit where the sources will be used. Procurement of

radioactive materials will not be initiated until proper coverage under o
an AEC license or DA authorization is issued. : o

2. Shipping. a. The user is responsible for the proper packaging
and labeling of radioactive materials for shipping. The user will
initiate DA Form 2791-R which -will then be completed by the Radiation
Protection Officer.

b. The user will provide the RD&E Radiation Protection Officer
with the AEC license or DA authorization of the person who will re-
ceive the radicactive material.

3. Receiving. a. The RD&E Radiation Protection Officer will check
all radioactive material when it arrives. He will complete all
‘necessary shipping paperwork, then notify the user to pick up the
" radiocactive material. "Radioactive materials w1ll not be transported
in. privately owned vehicles. .

b. Upon receipt of radioactive‘material the Radiation Protection
Officer will perform a leak test, when requlred and notify the user

- of the results of the leak test,

13



CHAPTER 6

Prevention of Radiation Hazards

1. Method. a. This appendix contains information on the prevention
of radiation hazards and special precautions necessary to safely work.
with radioactive materials. The three methods of radiation hazard
prevention are: Mechanical and chemical, medical, and monitoring.
A1l personnel required to work in radiation hazard areas will be
informed as to the function and use of each method.

b.  Some methods of radiation hazard prevention involve the proper
use of fire extinguishers, roping off and posting of areas, permanent
‘and portable shielding, and the use of area-monitoring instrumentation.

¢c. Another method of radiation hazard prevention includes the
protection of personnel by wearing some or all of the following items
depending on the type of work: Disposable clothing, coveralls, plas-
tic aprons, gloves, plastic shoe covers, and/or boots.

d." Decontamination materials include such things as the chemicals
used to decontaminate personnel and laboratory equipment, waste _
containers, swabs or Kemwipes, paper - both absorptive and non-absorptive.

e, Prevention of radiétion hazards is effected by the establish-
ment of restricted areas, time limits for stay in danger zones, and
the requirements to comply with exposure limits and other rules.

2. Procedures. a. ‘Mechanical and chemical. (1) Film badge service
will be initiated or discontinued by request to the RD&E RPO. An
adequate supply of film badges will always be available for immediate
use. Staff members who escort visitors to radiation areas are respon-
sible for signing badges in and out for their visitors.

(2) Each person assigned a film badge will wear only the particu-
lar badge number assigned to him. Under no circumstances will badges
be exchanged with another person. Film packs should never be removed
from the badge or tampered with in any way.

7

" (3) Personnel working in radiation areas must wear badges at all
times while they are in such areas. These badges may be worn comfort-
ably on the belt line or chest but they must never be covered by any
other clothing or carried in pockets.

(L) A1l film badges will be kept in the assigned badge rack at
“the end of the work period. They will not be taken out of the build-
ing unless the outside specific duty or travel will be associated with
an exposure to radiation.

h




. checkup.

CHAPTER 6 == contimed

(5) Film badges will be collected for exchange of film each month
on the day specified on the assigned badge rack. A

(6) Pocket dosimeters will be recharged as required. .Additional
pocket dosimeter will be maintained for visitors or persons whose
routine does not require a permanently assigned film badge. These o
dosimeters will be signed for in a log, the dose will be recorded, o
and a notation will be made that the person wearing it was a visitor.

(7) A1 persons_entering radiation areas will wear a dosimeter.
People who are unfamiliar with the facility will be accompanied by
responsible personnel acquainted with the facility.

(8) Fire extinguishers will be placed in conspicuous places in

‘radiation areas and clearly marked. They will be periodically checked.

and maintained by the Area Fire Captain. Any extinguisher that is used
will not be returned to its rack but will be reported to the Fire
Captain as soon as possible. All personnel will familiarize them-
selves with the location and use of these extinguishers throughout

the building so that in the event of an emergency they will be brought
into use as soon as possible,

(9) Radiation signs and tags are posted for the safety of every
employee and must be respected. The RD&E Radiological Protection
Officer will post and remove radiation warning signs. When radiation
levels exceed permissible levels, the area will be posted with appro-
priate signs. These signs will indicate the nature of the radiation
and/or contamination, the date of posting, the radiation level at a
specified distance, and any other appropriate data.

b. Medical. (1) Each person working with radiation will be re-
quired to undergo a complete medical examination at the start of
employment and at one-year intervals thereafter. This initial ex-
amination will include a complete. medical history and physical exam-
ination. The history will include a notation of previous work with
ionizing radiation. A copy of each medical record will be kept on
file by the preventative-medicine facility. The entering examination
will include a complete blood count, urinalysis, and a chest x-ray.

(2) Special checkups will be made at any time as determined
necessary by the RD&E Radiation Protection Officer and/or Preventive
Medicine Officer.

c. Monitoring. (1) Personnel monitoring will be accomplished
by the -use of film badges and dosimeters with resulting data recorded.
Special monitoring due to exposure or contamination may be required.
Cases of overexposure or contamination may require a special medical



CHAPTER 6 -- continued

(2) When an individual has received a dose of ionizing radiation
in an amount exceeding 3 rem per calendar quarter, he will be removed
from duties involving occupational exposure to ionizing radiation
until subsequent exposure limitations are established in consultation
with competent medical authority. When an individual has received
an accumulated dose of ionizing radiation in excess of 5(N-18) rem,
he will be removed from duties. involving occupational exposure to
jonizing radiation until his exposure record has been evaluated by
the Surgeon General of the Army and subsequent exposure limitations
are established as necessary.

(3) The frequency of area monitoring will depend ypon the radiation

levels of the usual work in the area, the frequency of the use of the
area and other conditions specific for each area. The radiation
levels will be determined daily in the radiation control areas.

(L) The general radiation background in the area will be first
recorded. Successive readings in representative work areas will be
taken and noted. If any locations are noted where the dose rate is
greater than the maximum permissible, the area will be posted im-
mediately. Where additional shielding will correct the situation,
this will be done as soon as possible.

- (5) As each area is‘surveyed, a check will be made to detect any
existing or potential hazard and to rectify it.

(6) Special surveys will be made by the RD&E RPO at any time
upon specifie request of an individual or before unrestricted entry
is permitted to a previously contaminated area.

(7) Sufficient instrumentation will be available to the RD&E
RPO to properly support all radiation surveys. Instruments will be
capable of detecting types and levels of radiation involved and any
possible resulting contamination. All instrumentation used for radia-
tion protection will be calibrated at least every three (3) months,
and after each maintenance or battery change. Dosimeters will be
calibrated at least every six (6) months.

3. Periodic checkups. a. From time to time inspections will be made
to insure that personnel are complying with procedures in radiation
areas. Periodic checks will also insure that any modifications to
the basic operating procedures are being followed correctly so as to
minimize radiation hagzards.

16




CHAPTIR 6 -- continued

b. Constant inspections are necessary to avoid a dulled alert-
ness on the part of personnel. It cannot be overemphasized that while
working with radiation can bhe safe, mistakes may be very dangerous
and possibly fatal. The checkups are for the safety of personnel.

c. The effeciency of all warning devices will be determined at
intervals no greater than one month; this is in addition to the com-
plete maintenance check which will be made at any time on all locks,
etc. If at any time there is a failure in any remote monitors, work
will be halted immediately and the approval of the RD&E Radiation
Protection Offlcer will be required before normal operating procedure
is resumed

L. Access to radiation areas. a. Access to areas where there is a
potential radiation hazard will be limited to minimum persormnel re-
quired to safely, efficiently, and most readily carry out the required
procedures. All persons entering an area classified as a Radiation
Control Area or a High Radiation Area must wear a film badge and/or
_dosimeter. All visitors to radiation areas are required to be accom-
panied by personnel a531gned to the area. A "visitor" is considered
to be anyone not directly connected with the work being conducted.

b. Anyone discovering an area of hazardous radiation will evacuate
_the area and call the RD&E RPO who will accurately survey the area
and post it. Only the RPO has the authority to remove any 31gns once
they are posted.

5. Radiation hazard signs. These signs are in the form of labels,
tags, and signs for posting areas and equipment and identifying
radiation areas and items which may be radioactive or contaminated.
They incorporate the standard magenta and yellow color, the three
bladed radiation symbol, and appropriate wording, such as "Caution,"
"Danger," ‘"Contamination," "Radiation Area," and "High Radiation Area.”
Where such signs and tags are used, additional information may be
added to them by the RPO to further identify the nature of the hazard.
The information will contain the nature of the substance causing the
hazard, its dose rate at a specified distance, the date, and other
pertinent information.

6. Decontamination and waste disposal. a. In order to prevent the
possibility of contamination, the following regulations will be ob-
served: '

(1) There will be no. smoklng, drinking, or eating in radiation
control areas.

(2) In cases of skin contamination, no eating, smoking or ap-
plication of cosmetics will be permitted until all removable radio-
activity has been taken from the skin and the person is released

by the RPO. e
- | SEFRRE
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CUAPTER § -- continued

(3) Organic solvents, highly alkaline soaps, or abrasives should
~not be used for decontamination at any time, since they increase the
possibility of skin injury and serious contamination. Levels of
radiation beyond which areas are considered to be contaminated radi-
ation areas are outlined in chapter 3. Any incident or accident
which causes an area to be contaminated must be reported immediately
to. the RPO.  The use of any decontaminates other than mild scap and
water should only be done under the supervision of medical personnel.

b. The RPO will be responsible for establishing procedures control-
ling the spread of contamination. These procedures will include
emergency ventilation control, controlled step-off areas, controlled
passageways, personnel monitoring, decontamination procedures, etc.

c. All persons selected by the RPO to work on monitoring and
decontamination will be equipped with protective clothing, suitable
gloves and other equipment required by the level of work.

d. In the event of airborne contamination the RPO will determine
through the use of fixed or portable air sampling monitors the extent
of the contamination. The RPO will specify the llmlt for airborne
contamination. These limits will be:

Alpha ‘Beta

: : ’ Concentrations Concentrations
M-17 Full face respirator 50 MPC # : 50 MPC #
Supplied air or self-contained

-air supply with full face mask 50 MPC3 50 MPC #
s3Maximum permissible concentration

e. When there is a possibility of contamination or radiation
hazard, all ducts and vents leading from the building, whether they
are for water, air, gas, or electrical conduit, will be marked so
“that maintenance or repairmen will be aware of the potential hazard.
Where these tags exist, the RPO will be notified to survey the area
before any work is started. If the need for shielding is indicated
by monitoring procedures, the supervisor or the project leader will
provide the shields before work in this area can resume.

f. Personnel decontamination methods depend upon the nature of
tha- contaminating material and the size of contaminated skin area.
The following procedures will be used immediately:

(1) First notify the RPO. All materials needed for decontamination

will be furnished by the RPO and will be located where they will be
most convenlent for use.

18



CHAPTER 6 -- continued

(2) Thorough washing with soap and water and rinsing with large
quantities of water is the best general decontamination method for .
the hands and other parts of the body, regardless of the nature of
the radioactive contaminant. If, however, the contamination is well
localized, it is recommended that the area be cleaned immediately
with small swabs and later, if necessary, by a general washing.
Spread of contamination to other skin areadas is thus avoided.

g. If the contamination is widespread, a general washing or shower '

should be taken and other more specific measures outlined below should
be followed under medical supervision and the RPO.

(1) For general washing: Wash the hands for two to three minutes
in tepid water using a mild soap, with special attention to finger
folds, outer edges of the hands and fingernails. Rinse thoroughly
and repeat & maximum of four times. If the required degree of de-
contamination is not reached, proceed with step (2).

(2) Using a soft brush, wash and rinse contaminated areas three.
times in eight minutes of which no less than six minutes are spent
in scrubbing. Use pressure light enough not to abrade the skin.
Rinse thoroughly and monitor. If the desired level is not reached
after several trials, chemical decontamination may be attempted as
outlined in step (3).

(3) Apply a paste of titanium dioxide liberally and work it in
over the contaminated areas for a minimum of two minutes. Use water
sparingly, only enough to keep the paste moist. Rinse with warm
water and follow with soap, brush and water, being extremely cautious
to remove all paste about the nails. Monitor. Repeat process if

necessary. If three successive trials fail to remove all contamination
to the prescribed level, follow step (L).

(L) Daub over the contaminated area a saturated solution of potas-
ium permanganate for not more than two minutes. Wash with scap and
water and rinse. Next, apply a solution of sodium bisulfite to remove
the dark permanganate stain. The procedure may be repeated but since
the permanganate is caustic to the skin, care should be taken to
‘follow the prescribed times closely. Hand cream should be used as
a final step to prevent chapping.

h. Persons with cuts or wounds will not be permitted to work in
a contaminated area or radioisotope laboratory unless specific ap-
proval is obtained from the RPO. Any wounds, cuts or abrasions re-
ceived while working with, in, or near radioactive materials should
be flushed with water immediately. Any such accidents should be
referred to the RPO immediately so that specific measures can be taken.
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CHAPTER6 -- continued

i. The RPO will assist in and monitor the decontamination of
materials and equipment. He will supervise the disposal of radio-
active waste and other work connected with radiation hazards.

J- In the event of contaminated clothing, the contaminated
articles will be removed immediately. Skin areas underneath the cloth-
ing will be cleansed as soon as possible and the contaminated clothing
placed in plastic bag so that it may be properly laundered and re-
‘covered.

k. In order to prevent the gross contamination of laundered items,
two separate laundry systems are employed. All contaminated laundry
generated in radiation areas is laundered in a specially equipped
laundry.

1. Contaminated materials will be disposed of in suitable dry
active waste or liquid active waste containers. At no time should
dry active and liquid active wastes be mixed. When containers for
radiocactive wastes are full, the RPO will supervise the removal.
All radioactive waste oontalners w1ll be stored in the radioactive
storage vault.

‘'m. The RPO will aid in the problem of evaluating contaminated °
'equ1pment. If it is not practical to decontaminate the equipment,
it will be handled as dry active waste. In some cases it may be
possible to store such equipment for future use when radiation levels
have decayed to acceptable levels. Equipment properly marked and
shielded will be stored in the radiation storage'vault.

n. The following methods can be used to decontaminate ‘equipment;
the decision as to the actual and most practlcal method will be de-
termined by the RPO.

(1) Equipment may be washed with a hot, strong detergent solution,

" rinsed, and procedure repeated until the desired decontamination

is reached. Chemicals that may be used include chromic acid, nitric

acid, ammonium citrate, trisodium phosphate, and ammonium bifluoride.

In selecting decontamination materials, the nature of the surface

and extent of contamination must be considered. For all practical

purposes, decontamination effectiveness of a solution is con51dered

complete at the end of the second repetition of any one process.

If the desired level is not reached at this time, other methods

should be considered.

20
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CHAPTER 6 -- continued

(2) Before any decontaminated equipment or articles can be
moved or transported to a "clean area' the RPO will determine the
extent of contamination of the particular item. Limits of contaminaz
tion for items to be.admitted to a clean area on the basis of 100 cm®
area are as follows: '

Loose contamination detectable by smear

Alpha (DPM) 50°
Beta~Gamma (DPM) 100

Maximum fixed contamination

~ Alpha (DPM) 200
Beta-Gamma (m Rad/hr) 0.25

In the case of area contamination, the method of decontamination
will depend upon the nature of the surface. These methods are
vacuuming, physical removal of surfaces, covering of short-lived
materials with impervious materials, detergents, and chemicals. When
practical, areas which are contaminated will be isolated until radio-
active decay permits safe entry. :

0. All areas which are contaminated by accidents or spills will
be evacuated immediately. If certain safety precautions can be in-
stituted (such as placing absorbent paper on a spill to prevent
spread of the contaminant) without endangering one's safety before
leaving, it should be done. The RPO will monitor the contaminated
areca and determine the most practical methods of decontamination.
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CHAPTER 7

Emergency Procedures for Radiation Accidents

1. Emergency procedures will be instituted at the time of a radiation
accident or contamination event or whenever safe levels prescribed
in Chapter 3 are exceeded.

2. Emergency procedures in case of contamination. a. An individual's
first responsibility is for his own safety and for the safety of other
individuals in the'lmmedlate area. Loss or damage of materials and
equipment under emergency donditions is a secondary consideration.
Immediate measures for the preventlon of spread of contamination, such
as dropping absorbent material on spilled liquids, should be carried
out only if they can be completed safely. Once an individual has left
an emergency area, he may not return without permission from and under
the supervision of the RPO. :

b. The room or area will be vacated immediately.' Where radio-
active materials are released, persons in the area should hold their
breaths to avoid inhalation of the materials.

c. The contaminated area will be isolated as quickly as possible
and each entrance or exit to the area marked with a warnlng sign in-
dlcatlng the hazard.

d. If any material.comes in contact with the clothes or body:

(1) Clothing will be discarded in a suitable container. Under
no circumstances should the clothing be so carelessly handled as
to spread the contamination further.

(2) Contaminated skin areas will be decontaminated as quickly
as possible using methods outlined in Appendix F, paragraph 6. Any
contaminated cuts or abrasions should be flushed -immediately with
‘huge quantities of water.

(3) A1l other persons who were working in the vicintty of a
contaminated area will be monitored by the RPO.

e. The RPO and the area supervisor will be notified immediately
and no area decontamination procedures should be started until the
situation is evaluated by the RPO.

3. Fires and other major emergencies. a. The first person to discover
the emergency will: ~

| (1)  Notify.all persons not directly involved with the incident
who are in the area.
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CHAPTER 7 -- continued

(2) Notify the fire department and other emergency personnel.

(3) Attempt extinguishment of fires using readily available
first-aid type extinguishers if a radiation hazard is not immediately
present. Efforts should be made to prevent water or fire fighting
chemicals from coming in contact with the radiation source. Attempt
to control runoff, preventing it from entering sewers or drainage
systems until it has been monitored.

(L) Notify the RD&E RPO.

b. ' The RPO will:

(1) Advise and assist the emergency personnel,

(2) Following the emergency, monitor the area and determine the
protective devices necessary for safe decontamination.

(3) Decontaminate.

(4,) Monitor all persons who were ih‘ﬁhe gmergsncj area and those
who were involved in combating the emergency.

(8) Monitor dowrwind, delineate all contaminated areas, and
restrict access as necessary.
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SUPPLEMENT C

-' lnd'l.vvl.du_"al"Us'éfs_' -

‘Reference: -Form AEC-313, Item 4,




| SUPPLEMENT c
SUBJECT: Individual Users |
S Reference: For AEC-3I3, Item 4,

;12;"Users ‘of radioactive material. The use of radIOactlve material covered
' by this license shall be limited to:

The RDEE RPO Alternate RPO,. and Technlcal Staff of RPO,
:_ b.}'PersonneI to Perform Leak TeStS..f ';
- c.*_lnd|v1duais approved by the Committee who are:

",(i) RD&E employees stationed at Fort Monmouth

. :'(2) Non-RDEE employees working at Fort Monmouth on . RD&E research
'1_;deveiopment or test programs.

"~ (3) RD&E employees, whose primary duty statlon is at Fort Monmouth ‘who

are on. temporary assignment to one of the areas listed in Para. 5 of Supplement:

.~ A. The project at the remote location and the. protectnon pr0cedures to be used
~ must also be approved by the Commnttee.A: . :

d. An individual(s) working under the direct supervision of an RDEE em-
ployee approved by the Committee to directly supervise the individual's work

with the radiocactive material involved. The individual performing the work need.

‘not be -an RDEE employee, . The work may take place at locations designated in
Supplement A. The primary duty station of the emp loyee performtng the direct
‘superVISIon will be Fort Monmouth, New Jersey.

'Note that direct supervision means that the supervnsor is in a physical loca-~
tion 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 the location where the individual(s) is working wi:hin a few moments., -

“ 3, Qualifications of Users and “Radlatlon Supervusors” Approved by the
Committee. The Committee evaluates an applicant's (a) experience with
"radiation and raleaCtlve materlai (b) training in the principles and
‘practlces of radiation protectIOW, radicactivity megsurement standa "‘iZutIOn
and monitoring techniques and instruments, mathematics and calculations
basic to the use and measurement of radioactivity, and the biological
effects of radiation, and (c) his familiarity with pertinent regulations
and procedures,.to insure they are commensurate with the hazard and activity

.1-of the raduonsotopes requested in. hIS application.
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ev;_h See Supplement F- for:

Llst of individuals who serve es._‘.

: (l) Members of the Committee.iﬁvm 'i'f'% 7;:re
'”(2) RPO Alternate RPO ‘and Technlcal Staff of RPO
.’(3) Personnel to perform Ieak tests..if

b. Training and Experlence of Ind|V|duals who Serve |n ‘the Above-Mentloned
Capacities.g_-
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