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DEPARTMENT OF THE ARMY

HEADQUARTERS US ARMY MATERIEL DEVELOPMENT AND READINESS COMMAND
. 5001 EISENHOWER: ‘AVE ALEXANDRIA VA, 22333

Wt

* DRCSF-P/78-0119 w18 MOV 1T At 2? 16 November 1978

do- 9194

Dlrector '

Nuclear Material Safety and Safeguards
ATTN: Radioisotopes Licensing Branch
US Nuclear Regulatory Commission
Washington, DG . 20555

Gentlemen:

Forwarded is US Army Electronics Research’ and Development Command
Technical Support Activity application for renewal of Source Material
License Number SMB 1183. o

Please acknowledge receipt of correspondence on enclosed NRC-46 Reply-Card.

Sincereiy yours,

2 Incl o S S N Mo{HERsBAUG
as . L © - Acting Chief

Safety Office

1CF. '
HQDA (DASG-PSP- E), WASH, DC 20310 (2 cys) w/lncl
.. Dir, DARCOM FSA, Charlestown, IN 47111 w/incl

nﬁ@

A L

r—

1

[



)

o

FOP;!J)EC-Z _ ' _ ' o FORM APPROVED

BUREAU OF BUDGET NO. 38-R0002.

UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE #0 8/?

Pursuant to the regulations in Title 10, Code of Federal Regulations, Chapter 1, Part 40, application is ‘hereby
made for a license to receive, possess, use, transfer, deliver or import into the Umted States, source materlal
for the activity or activities described.

1. (Check one) _? |‘»‘AM*’-OF"F"’L"CANTDkept or Army, UoS klectronics
0 (a) New license ’ Research and Devéelopment Command Technical Support
D (b) Amendment to License No. . |S¥RNCIPAL BUSINESS ADDRESS
f1 (c) Renewal of License No. =SMB 118 ATTN: DELSD-SF-H .
(] (d) Previous License No. Fort Monmouth, New Jersey 07703

4. STATE THE ADDRESS(ES) AT WHI(_:H SOURCE MATERIAL WILL BE POSSESSED OR USED
Will be processed and used within the US Army military reservation of
Fort Monmouth, New Jersey.

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

US Government ' : N/A , _N/A

7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL BE USED

See Inclosure 2

8 STATE THE TYPE OR TVPES, CHEMICAL FORM OR FORMS, AND QUANTITIES OF SOURCE MATERIAL YOU PROPOSE TO RECEIVE.
POSSESS, USE. OR TRANSFER UNDER THE LICENSE

(a) TYPE (b) CHEMICAL FORM {(c) PHYSICAL FORM (Including | - (d) MAXIMUM AMOUNT AT

% U or Th.) : ~ANY ONE TIME (in pounds)

NATURAL URANIUM See IIIClosure 1

URANIUM DEPLETED IN ’ . ,
THE. U-235 ISOTOPE .| See Incléosure 1

'THORIUM (ISOTOPE) See InClosure 1

(e) MAXIMUM TOTAL QUANTITY OF SOURCE MATERIAL YOU WIiLL HAVE ON HAND AT ANY TIME (in pounds)

38 pounds

9. DESCRIBE THE CHEMIGAL, PHYSICAL, METALLURGICAL, OR NUCLEAR PROCESS OR PROCESSES IN WHICH THE SOURCE MATERIAL WILL
BE USED. INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME, AND PROVIDING
A THOROUGH EVALUATION OF THE POTENTIAL RADIATION HAZARDS ASSOCIATED WITH ‘EACH STEP OF THOSE PROCESSES.

)

See Inclosu_re 2

10. DESCRIBE THE MINIMUM TECHNICAL QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT WILL BE REQUIRED OF AP-
PLICANT'S SUPERVISORY PERSONNEL INCLUDI!NG PERSON RESPONSIBLE FOR RADIATION SAFETY PROGRAM (OR OF APPLICANT IF
" APPLICANT 1S AN INDIVIDUAL). .

See Inciosure‘ 3

AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED IN ITEM 9; INCLUDE: (a) RADIATION DETECTION
AND RELATED INSTRUMENTS (including film badges, dosimeters, counters, air sampling, and other survey equipment as appropriate. The dcscnptxon of
radiation detection instrurnents should include the instrument chsractenstlca auch as type of radiation detected, window thickness, and the range(s) of each in-
strument).

See Inclqsure I.;»,

(b) METHOD, FREQUENCY, AND STANDARDS USED [N CALIBRATING INSTRUMENTS LISTED IN (a) ABOVE! i UDING AIR SAMPLING

EQUIPMENT (for film badges, specify method of calibrating and processing, or name supplier).

See Inclosure 5 - o ' S o ot
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11(c). VENFILATION EQUIPMENT WHICH WILL BE USED IN OPERATIONS WHICH PRODUCE DUST, FUMES, MISTS, OR GASES, INCLUDING
PLAN VIEW SHOWING TYPE AND LOCATION OF HOOD AND FILTERS MINIMUM VELOCITIES MAINTAINED AT HOOD OPENINGS AND PRO-
CEDURES FOR TESTING SUCH EQUIPMENT. . X

N

See I,nclosure L

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

- See Inclbsureé SUCEEE : B

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

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

P

Sée : Iﬁclosure 6 :

13, WASTE PRODUCTS: I7 none wilt be generated, state “‘Noné'’ opposite (a) below. _If waste products will be gener- .

ated, check here [} and. expla:n on a supplemental sheet:
.. (@) Quantity and type of radioactive waste that will be generated . None.
(b) Detailed procedures for waste disposal.

14, IF PRODUCTS FOR DISTRIBUTION TO THE GENERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN
... 10 CFR 40 ARE TO BE MANUFACTURED, USE A SUPPLEMENTAL SHEET TO FURNISH A DETAILED
. DESCRIPTION OF THE PRODUCT, INCLUDING: .
(a) PERCENT SOURCE MATERIAL IN THE PRODUCT AND ITS LOCATION IN THE PRODUCT.

- (b) PHYSICAL, DESCRIPTION OF" THE PRODUCT INCLUDING CHARACTERISTICS, IF ANY, THAT WILL

PREVENT INHALATION OR INGESTION OF SOURCE MATERIAL THAT MXGHT BE SEPARATED
FROM THE PRODUCT.

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

{d) METHOD OF ASSURING THAT SOURCE MATER[AL CANNOT BE DISASSOCIATED FROM THE MAN-
UFACTURED PRODUCT.

< .

CERTIFICATE

(This item must be completed by applicant)

is. The appl:cant and any official executing this certificate on behalf of the appltcant named inItem 2,
certify that this application is prepared In conformity with Title 10, Code of Federal Regulattons,

Part 40, and that all information contained herein, including any supplements attached hereto, is'|

true and correct to the best of our knowledge and behel

S e L Dept of Army, US Army ERADCOM TSA

(Applicant named in Item 2)

Déted S R BY: W@@@;MWAM

. . s . . (Print orfAype narréznder signature)
' WALTER S. MCAFEE . ..  ° -
Commander's Representatlve e

(Title of ceruly:ng official authorized to act on behalf of the apphcant)

WARNING: 18 U.S.C. Section 1001; Act of June 25, 1948; 62 Stat. 749; makesit a crlmmul offense to make a willfully false s(ate-
ment or representation to any department or ageniey .of the United S(a(es as (o any matter within its jurlsdlcuon.

GPO 88 1-771
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 INGLOSURES . =

INCLOSURW 1 1  ‘

7 Types, Chem1¢al Forms and Quantltles of Source Materlal :'
.IINCLOSURE 2

Purposes of Source Materlal and Processes Involved
‘ INCLOSURE 3 |

Users of Source haterlal and Quallflcat;ons

3 INCLOSURE L

Fac111tles and Eoulpment
-rINCLOSURE 5

._ Instrument Callbratlon

| ."-.INCLOSJRE 6

Radlatlon Protectlon Program  '.



- “INCLOSURE ONE

'TYPES, CHEMICAL FORMS AND QUANTITIES OF SOURCE MATERIAL
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o Inciosure i:-:Reference Ipem 8,eFormdAEC§2 N

_ bThe follow1ng types, chemical forms, and quantltles of source materlal w1ll
- he recelved processed used and transferred under the llcense.fﬂ B

.df"Natural Uranlum.-d g

Natural uranium }*5; Metal

- a. "less

b. Any compound «A[ffib;. any Solld or 11qu1d v'b.f

q;:¥Uran1um depleted in the U-235 1sotope.. P

c.. Uranlum c ; met.al (

",.:_Thomum-232 e

":_ d.:3Thor1um i ".i_--"rfdf.‘rd.
fiera Thorium Oxide-; :;“fﬁ_.fi.e.

' 55_f‘ GiaSs.cbnﬁéiﬁing Thorium‘-f;

- g. oy compound .Qdiﬂ‘ . efdé;

99% pure)

.metal;(99;9%‘pure)'L:
1Insu1ator beads
- Solid, 30% Th. .-

- My solid or liquid -

less

¢+ - less

" less than 2 lbs.’

" less thaw § lbs.

than 1 1b.

than § lbs.
‘than 10 1bs. = - .
LN

. less than 10 1lbs.

;~1esé than_S\lbé.d:”

R

S ,l,;le;“_“re,e;ﬁ____,»,we;_e__,_;__“e

gt meeans

Yowrnr s
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' INCLOSURE TWO .

PURPOSES OF SOURCE MATERIAL AND PROCESSES INVOLVED



i Inciqsure 2 - Reference Item 9, Form AEC-2

1. Source material a, b, d, e, £ and g is used for calibration of dosimeters. .

",and for obtaining standard alpha, beta and gamma spectra in spectral 1nvest1—
“;gatlon. ' . _ . -

"d 2. Source material a is used in very thin layers in neutron sen51t1ve semlrad S
dosimeters that utilize the fission products triggered by the neutrons. -Less .-

" than 22 g (001 1b) is used in these devices.

'd'3. Source material ¢ and d will be reacted w1th 3d tran51tlon metals to form .
magnetic intermetallic compounds (5-25 g). ...The reaction will consist of

.:-s~me1t1ng the compounds in a crucible 1nduct1ve1y. This will be done in confine-uf

""ment under argon and vented through a hood. Samples employed for physical
" measurement will be sealed in epoxy, -or other sultable plastlc or sealable S
’.contalner.'w o S S -

‘filh; Source materlal b and g w1ll be used for various aspects of research and
h’development by the laboratorles. o S

-1



INCLOSURE THREE

USRS 'OF SOURCE MATERIAL AND QUALIFICATIONS
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'-ffInclosnre 3‘-,Reference Item‘lo; Form AEC-2

1. The use of radloactlve materlal authorlzed by thls llcense shall be'

llmlted to: :

-tfaQ: The Radlologlcal Protectlon Offlcer (RPO) and Alternate Rpo | |
; b. Ind1v1duals approved by the Ion1z1ng Radlatlon Control Commlttee (IRCC)

_ jf2.‘ Before grantlng approval for an appllcant to use rad10act1ve material the :
-‘commlttee evaluates the appllcants to 1nsure they have appropriate: . SRV S

'Experlence with radlatlon-and radloactlve materlal..v:,;;—”*

b. Tralnlng in the prlnclples and practlces of radlatlon protection, .
'~rad10act1v1ty measurement standardization-and monitoring techniques and = ..
- . instruments , mathematics and calculations basic to the use and measurement S T
'j'of radicactivity, and blologlcal effects of radlatlon. : A

I

- Familiarity with pertlnent regulatlons and procedures.s itst"_:ﬁlln L ==

"'3 The IRCC will con51st of persons worklng in the p031t10ns 1nd1cated ,
belgw. From time to time different individuals will work in these positions. "
" The characteristic qualifications’ that are requlred of the 1nd1v1dual in

'Jn‘each p031t10n are indicated.

:Chlef Radlolcglst Patterson Army Hospltal
_ Phy31c1an w1th exten31ve experlence in use of dlagnostlc radlatlon. _ _
"_~Safety Dlrector, Communlcatlons and Electronlcs Materlel Readlness Command (CERCOW)

' Exten31ve experlence in 1ndustr1al safety w1th admlnlstratlve experlence
‘in radlologlcal safety : . . _

-.Chlef of Environment and Health Act1v1ty, Patterson Army Hospltal
Industrlal Hyglenest or Env1ronmenta1 Englneer with varying amount of -

- training and experlence in radlologlcal safety (from veny llttle to -
qulte exten51ve)

f' Chlef of Equlpment Management Branch of ERADCOM TSA

Supply expert w1th llttle or no experlence in radlologlcal safety. o

"



" Health Physicist, CERCOM Safety Office

ﬂfExtensiye formal and practical training in'radiological safety.iib

‘lu-Health Physicist, ERADCOM TSA Safety Office

Exten31ve formal and practlcal tralnlng in radiological safety.vv

e Safety Speclallst, CERCOM Safety Offlce' j S

Exten51ve experience in industrial Safety and ordlnarlly 2 to h weeksfd:fv'

formal tralnlng in radlologlcal safety.

'»ﬂ'Chlef Radiation Research Branch Electronlc Technology and Dev1ces Laboratory,

‘”d:ERADCOM

' Exten31ve tralnlng and experience in use of radlatlon, radlatlon measure~"“”

*l_ ment and detectlon, and radlologlcal safety.

Phy5101st research Radlatlon Research Branch, Electronlcs Technology and
vDev1ces Laboratory, ERADCOM

- Exten31ve experlence and training in use of radlatlon, radlatlon measure~
' ment and detection and radloloslcal safety procedures. '

'~Leader, D051metry and Callbratlon Team, Radlac Research and Development roup,"

Combat Survelllance and Targeu Acqulsltlon Laboratory, ERADCOM - .-
Mlnlmum of a bachelors deoree in a phy51cal science or enolneerina L
with extensive experlence in radlatlon detectlon, measurement and -
sa.fety. -

';Sclentlflc Adv1sor to Commander ERADCOM

Exten31ve educatlon and experience in science and englneerlng.' At

least famlllarlzatlon training - and experlence in rad1olog1ca1 safety. _"

.Malntenance Englneer, CERCOM Malntenance Englneerlna Dlrectorate

An expert in Maintenance Envlneerlnv w1th 11tt1e or no experlence in
radlologlcal safety.vv S .

h Attached are resumes of quallflcatlons of the RPO and Alternate RPO

o 3;2

||



. Resume of Training and Fxperience
X - of Stanley B. Potter "

. Diucatiénél background:’

| Golorado State University I yrs 1961 BS, Pysics

1972
B Health Physics D1v151on

1961196k

_ research phys:x.c:.st

| 196-1967 ¥
: - 32d Army Mr Dei‘enso Command. .

- 1969-1972 o
ol Chlef, P.adlc.tlon Safety Suonort D:L*nsa.on, IIuclear Weapons School.

- | 1972;1978 '.‘

i978~?res ;
- . as Pealth Phys1cvst. _

. -Chemical Corps School - 2 wks 196h :Compl Radietion Safetj Course
. Naval Postgraduane School A2 yrs - 1969 Compl Tuclear (Effects)

Engineering Curriculum

""Nuclea.r W eapons School | ~ B ks 1969' Compl SONAC, I\WT OPS, NhIC |

Vocational experlence w:.t.h *-a.dlaulon-

At Nuclear Defense Laboratory > Edgewood nrsenal, Md, as -
ith US .Anny in Cema.n;, s as Radla’c.lon Protectlon Oi‘i‘lcer i‘or Lhe

With Defense Nuclear Agency in Albuquercue, New Le}:Lco, as

' lUl‘bh Pan Amerlcan Alrways s mnromnental Health contractor for '

NASA and the Air Force at Cape z{ennedy, "lor:Laa, as Chlef, ,

Vith US Arn;y .J.ec gron.lcs Co‘rmand, Fov‘ HOI".I’IOL‘Eh NJ as -
© Health P'nysmls’c. : , \

Electronics. Research & Develonnent Coxmand Fort Iiormouth NJ,

_'_--‘.Fonnal Tralnlng in Radlatlon. o

T a. Prlnclples a.nd practlces of radlatlon protectlon. o

Jhern Traa.npd o D'watloq of Tralnmg
Colorao.o State University - R 2l weeks
" Chemical Corps School o o 2 weeks -
. Maval Postgraduate School © . = - 2years . .
- Muclear Veapons School T 8 weeks .~ .



.b.

"'vhore Trained

"_:Nuclear Defense Laboratozy

Germany

" Albuguerque, New Mexico .
. Cape Kennedy, Florida - =~ . - .
. Fort Monmouth, New Jersey .

Duration of Training ’

Radiozctivity measuremgnt standardlzatlon, and monltorlng technlques
and 1nstrunonus. : '
Where Trainesd - Dufétion of Trainihg
Cblorado State University - » 12 wecks
" Chemical Corps School , , 2 weeks
 "Naval Postgraduate School .. .36 weeks .
' Nucledr Weapons School - 8 weeks -
‘ C. Hathematlcs and calculatlons basxc to the use and.measurennnt of
e radloact1v1ty.3 : R :
" Vhere Trained ;_‘ Duratioh'of Training*7. ' —
_ff Colorado State Unlveralty 'f 2L weeks
. Chemical Corps School = = - 2 weeks
. - Naval Postgraduate School ' - 2 years
. Nuclear heapons School _ .. 8 weeks - -
"“~'d}? Bloloalcal effects of radlatlon.'
"_ Where Tralned _J A Duration of Training = -
_.Chemlcal Coxrps School L 2 weeks
- Naval Postgraduate School . 36 weeks
Nuclear Wbapons School 2 weeks
'_On-the—gob tralnlnc in radlatlon.'__  '
.é} Prlncxples and practlcea of rad1at101 protectlon. R
Where Tralned Duratlon of Tralnlng
= Nuclear Dofense Laboratory : '3 yrs - 1961—196L
Germany - - -3 yrs <. 196h-1967 .
- Albuquerque, NeW'Mexlco 3 yrs - 1969-1972 -
- ¢ Cape Kennedy, Florida 1mo - 1972 - .
~ Fort Nonmoubh Nea Jersef 5 yrs - ' 1972-Present
' b. Raaloacu1v1ny,measuremenb standardlvatlon, and monltorlnv technlques
instruments. :

© e

Tj:3 yrs
3 yrs.
- 3 yrs

1 no

  _ 5 yrs

1961-195h
1964-1967
1969-1972
1972 ]
. 1972-Present

i



- c. Mathemamcs and calculaulo*lo oasvc to the use and measurenevxt 04.
' radloactlvn.tj. : S ,

Whpre Trampd

' Nuclear Defense Laoora .,ory

-~ Germany

. Albuquerque, New Mexico
" . Cape Kennedy, Florida

o
é Co:. . ° Klocuries

]‘h?Pm Hundreds of curies'_ o

Re.,"-

Ln".

gl
STee
' 232, -

) '229Th

23%py Be
1927,

" Tr:.tlum '

g

85

Fort Monnouth New Jersey
.5'4

B ,Isotope - ‘:
226 |

Experlence w1th rad;Lo:Lsotones.‘ e

Maxm.m Actlv:n.ty o

L L_ess than 10 curies

Millicuries -

N Curles
a Mllllcurles o
Kl_locurles

. Curies Lo
. Hundreds of curies

3115 purieg
e gt N -ﬁ-es . -

Curies . .

.. Curies o
Hundreds of curies
L Hundreds of curies .

% nieries

-~

~ Duration of Training =

3 yrs - 1961-196k

. 3yrs - 1964-1967

3yrs - 1969-1972
-~ 1lmo - 1972 -

¢ Syrs - 1972-Present

: Place of Experience

- Colorado Sia,te University

Naval Postgraduate School

*. Fort Monmouth, New Jersey =
- Colorado State University -

Chemical Corp School
Naval Postgraduate School

 Albuquerque, New Mexico =~ .=
. Fort Honmouth, New Jersey -
- Albuquerque, Nesw Mexdco

~Cape Kennedy, Florida

Albuquerque, New Mexico

Cape- Kennedy, Florida :
Fort Monmouth, -New Jersey

Albuquerque, New Mexico

‘Fort Monmouth, New Jersey

Albugquerque, New Mexico

- “Fort Honmouth, New Jersey

.. Albuquerque, ‘New Mexico

. Fort Honmouth, New Jersey
- - Edgewood, Maryland "

Edgewood, Maryland

- Albuqueraque, New Mexico .~ .
- Fort Monmouth, New Jersey - .

- Edgewsod, Ha.h.,rland ' o

~ Naval Postgraduate School -
. Edgewood, Maryland = = -
¢ Edgewood, Maryland

Cape Kennedy, Florida =~
Cape Kennedy, Florida

. Fort Monmouth, New Jersey
- Albuguerque, New Mexico o
Fort Monmouth, New Jersey. = -

VWGV W W VLW W W VLW UL LW VL W

. Duration of-
: “&p erience -

. 3mo -
3 mo -

5 yrs

- 3 mo

6 mo
3mo -
3 yrs

5 yrs N
3yrs. -
"1lmo

CEEEREEEEEELE

EEEE

g 8
w-a

]

EEr
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)

. R T T : bDurati-on
Isotone*\‘_ - Haximum Activity R . Place of Exverience - of Experience
?QSI‘_ ’ . Millicuries - Germany _ “ . 3 yrs

o o - "Albuquerque, New Mexico = = 3 yrs .~
o ‘Colorado State University- =~ = 3 mo ..
oo, v ... ... .. ... Fort Monmouth, Ne: Jersey 5 yrs
Y . -Millicuries - - - o Cermany 3 yrs
S S - . . Albuquerque, New Mexico . 3 yrs
.. Colorado State University = = 3 mo
. Fbrt Monmouth, New Jersey ‘”v-_v S yrs

_'-5.';'”E3q3erlencb w:.th dev:Lces equ::.valenu to that of actudl use of ra.d101sotopes. S

D"VIC"‘ S L S PLACJ:. OF L‘CPERIENG"‘ - DURATION
- Coc:croft Ua.lton accelerator EigewOod, I-Iaryland_ SO 2 years =
tatron . - Edgewood, Maryland c 1 yeaxr

Van de Graai‘f Accelerator ' Naval Postgraduate School - 1l year

. _ . Fort Monmouth, New Jersey - = 5 years.

Neu’oron Generator - - . . Fort Monmouth, New Jersey S years
 X-Ray Machines =~~~ Fort Monmouth, New Jersey 5 years

1]



" Resume of Training and Experience ..
of Micha=l J. Davison

. ducatlonal background

!

US Army Fa01l1tles “nginex rlna o 52'weeks - 1977 Compl Nuclear Power Plant

'-luupport Agcncy School S ;;vvz_i“ .. Operator (Health Physics -

Process Control Specialty)-

’fVocatlonal experlence with radlatlon _

1977 1 week 0JT aboard MH-1A (Vuclear Poser Barge STURGIS a*"

”2.1978-Pres?, lectronlcs Researcn & Development Command Fort honmouth NJ o

,.._'3._

' Fort Belv01r, VA as Health Phy31cs Technlclan.-

2 l 1977—19?8, Fa0111t1es Enslneerlnv Support Agency, Fort Belv01r, VA as

: Instructor, Health Phy ics Tralnlng D1v151on.

as Health Phy51cs Technlclan. :

Formal tralnlng in radlatlon -

a. Prlnclplcs and practlces of radlatlon protectlon

Where Tralned 4,1-};."3la_lf f‘:if'.l: Duratlon of Tralnlng

‘,_ Nuclear waer Plant Operator School 'f3»1fr l: 3_' 52 weeka.>

b. Radloact1v1ty measuremnnt stanaardlzatlon, and monltorlng technlques e

‘_and 1nstruments.,

o Where Tralﬁed .:3_1;}-:'; S | .;: Duratidn-of'Tfaining

:Nuclear waer Plant Operatol School ‘l{,,é;.- 36 weeks
: A' c.. Mat hematlcs and calculatlons b331c t- tha use'and neasurement ofra
: rad10act1v1ty.. - : - : . Co
""f Vhere Trained . - Enva_:f-fl'llllfil‘ Duratiba of Traiﬁiggl_
kuclear Power Plant Operator School .'l}l;if%lf;v_52 weeks'¢

.d Blologlcal ef fects of radlatlon. T

| Hhere Tralned i_l lv;'}_;lllefxi-: - Duration of Training Mﬁ-f‘

x Nuclear Pomer Plant Operator School o -*::j;.'-”20'ﬁeeks

._3_? ,



o,

- .
. .
¢

b, On—t.he-gob tralnlng in radlatlon .

o 'i__-e. Prlnclples and practlces of radlatlon protectlon. '-

~ Where Tralned

- MH-1A (Nuclnar Power Barge STURGIS) l'wk 1977 -

Fort Monmouth NS

b. Radioactivity measurement standardlzatlon, a.nd monltorlng technlques

and mstrmnents. ‘

Where Tralned

L » MH-lA (Nuclear Power Barge STURGIS)

Fort Monmouth, \IJ N o .

_. Mathematlcs and calculatlons basm to the use and measurement of

radloactlv:.ty. o

Where Tralned ‘

MH-1A (Nuclea.r Power Barge STURCIS)_

Fort Belvo:Lr, VA

Fort Monmouth- NJ. o

"~ Duration of Training

9 mo ‘\1978 : :.'

Duration of Training -

P

9‘f 5 . 1978

1wk 1977

" Duration of Training

h mo 1977 1978
9mo 19787

5 Experlence mth radlolsotopes

o Isotoge 'Maxmmn Act1v1ty
2""1}1:1 - :Mllllcurles . o
g UL Millicuries
3% Millicuries
6,0.(30’_- ._"._""Millic'uries o
125,000 Curies -
- Millicuries -

N  Hundreds of_ Curies

Place of Experience - .

_ Nuclear,’Re‘actor School '
" Fort Monmouth, NJ

- Nuclear Reactor School
+ Fort Monmouth, NJ .

- Nuclear Reactor School
- Fort, Monmouth, NJ

' Nuclear Reactor School

- Fort Nonmouth, NJ

© Nuclear Reactor School
Fort Monmouth, NJ.

1wk 1977

~ Duration of
" Experience:

.15 months

15 months.
g 9 months

-~ 15 months
. 9 months

9 months :

| 15 months '

9 months .

15 months
-9 months



3w
o239

4239Pﬁ;ﬁé" ‘

A'Maximum Activity : -
. "'V-.-Cur'i.esv'f
Mllllcurles

R Ml]_‘l.lcurles S

o Cﬁries_f Co
%, p

e Cumes

Milli"cuf_lés

/’,\\ S

o _Fort Monmouth, NJ.:

 Place of Experience - - -

" Nuclear Reactor Schoolv. S

\Tucleau:' React.or School‘
. Fort r‘onmouth, NJ : o

"‘__'Nuclea.r Reactor School_ i

Nuclear Reactor School
. Fort I"onmouth NJ

Duration of”

Eg_qgerience
' 9month8

: 15 months_-" S

R '15 months S
».‘49months L

& 15 months".

S '15 months.j._..'v

-9 months

6 Experlence w1th dev1ces equlvalent. to that of actual use of radlolsotopes. o

- Van de Graa.ff Accelerator :
X-Ray lefractlon B
o '»POS].the Ion Acceleraﬁor
| .Radlographlc X—-Ray System_

. Medical X-Ray Unlt

Fort Monmouth NJ . :
?Fort Monmou‘ch NJ. .-".'j )
.' Fort Monmouth s NJ: ‘
" Fort Monmouth NJ-o;'l"

" Fort Monmouth, NJ

. ',) ' Place of m@erlence ;'_ : _f :

Duratlon _' BT

.‘«v:.v. 9
9

9
2

months . - L
months o
‘months_ o

months_ ' ‘-.' .

.: _ months B

|1
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FACILITIES AND EQUIPMENT ~ .~ . ..




. , .

'_tl}’Inciosﬁre h'-:Reference.item ll;uForm AEC-2 a  o

'ff'i. Less than 2 g . of natural uranium metal is stored and used in room 2D132

"ff“of Bldg 2700. This is a laboratory room in a large building which houses .
" laboratories and office space as well as wood and metal working shops. This"

- source materlal is used as a standard in conjunction w1th an electron mlcro- ‘j5

'fdxprobe.

‘;s2. Most of the work involving.source material takes place at the Evans Area,;
- the southern most sub post of Fort Monmouth. The area covers approximately
.- 230 acres. About half of the area is surrounded by a twelve foot high securlty

_v":fence and traffic to and from this security area is controlled by guards. A. -
. brief description of the radiation facilities in the Evans Area follows, but .

more complete descrlptlons are included in appllcatlons for BML 29-01022-06

07, a.n.d 100 )

a. Evans Area - Bulldlng hOl (See Flg. h—l) With the. exceptlon ef the"ail

heater room, vestibule and two offlces, the 1n31de of the bulldlng is a
:restrlcted area. o : | _ . » o
- (1) "Pool Room. The'poelfroom eontalns:a Co-60 125 kCl.under waﬁer.iﬁf
‘Jirradlator facility. This faclllty 1s authorized by BML 29-01022‘10. o

, (2) Under'ground vault. The under ground vault contains. a Co-60
- 3.5 kCi in-air 1rrad1ator fac111ty. This faclllty is authorized by BML

- 29-01022 07.

(3) Trradiation room. Thls room contains a 7 ci Co-60 radlac cali-

'-:brator and a 120 Ci Cs-137 radiac calibrator. ' These sources are .used for

 ‘»‘ca11brat1on of radiation detecting and measuring 1nstruments.and are also used
‘f‘for 1rrad1at10n of materlals for research purposes. v: SRR

: : (h) X~ray room.' Thls room contalns a 120 Cl Cs-137 radlac callbrator e
and a 250 kv 10 mA X-ray generator.- These are used for irradiation of materials

for research purposes.

R (5) Van de Graaff accelerator room contalns a2 Mev Van de Graaff o
- accelerator which may be used to accelerate electrons or positive ions. The

target room is on the ground floor. The accelerator 1s used for research pur- -

.-Tf'poses only as authorlzed by the IRCC

S b. Evans Area - Bulldlng T-383 -- Radloactlve Materlal Storage Vault. T
CFig. L-2 shows the Radioactive Materials Storage Vault. One portion of the

building is used to store radioactive waste for decay or until a waste dlsposal‘
~ shipment is made. The remainder of the building is used to store radloactlve

material that will be used at a later date. The bulldlnglls equlgﬁ with an =~
L 5 e volume of .

" - 'the building every minute. The fan comes on whenever the door is opened. The -

. building is normally locked and access to the key is xcontrolled. The building

exhaust fan that exhausts a volume of air approximately times

is not used for any purpose other than the storaoe of radloactlve materlal.v“

b

I



DEMINIRALIZER == o
| o \ 185 ML 60pg | T e e
POOL ROOM |- -.“ o e T ,."’.‘_"f""ﬁwu/ {' ,4(\

7,
A )
4. .

., .;_ZA/.M{.’/{/ . A7 L *3°,.5,°_1"-- Z
IR ﬁ L e [é e e 7R Y- 'i"nié. ﬁ
- UHDER GROUND AREA 7 e mumov AREA) (RAouTIoN AREA):,/ et A A S
| e ' 2 (WOSOFL  Frewe % SHEw TARr—-—qGET o // A Xénggpcﬁo’ﬁ”
T we Gower E 9 , l . LZman g E[‘é“é' é ' L7 poox ‘91
eoosure [ e [ D IRRADIATION ROON - 1[] o g 4 - z{;{%ﬁ;‘%x
ROOK - [ hoo% : 0L PRI, L g oman Y ;! RELZANINE l |
21 SLIDING DOORY| SRUE | I %//u//// g S :
Z. : © WORX AREA WORK AREA - . 2N £ / HRRORS "‘*/’ ‘x/, .'n][ 7 / AREA-f}
© 340 S0.FT. VI 2 ’cgnsRoALYs Zk/ ! a //W, l[ o %‘
o - Sl M . ) . ‘l‘”lY‘\
A ) 7
o xeufRON . CONTROL l ; ' Fotiontle:
- ZLEMRIATOR .- . EOMEN 7l <
Aéj%go& . CONSLE - D ‘/‘Pfl/r z/. ' 1‘-“7.3
[9.! R ‘ 20 S0FT -
S o L o : -
HEATER ROOH VEST, OFFICE omice SEeS
W : \/\ l&f_S_g_FT j..lg?so Al ZO’/ 22 -J
o msr rwoa T e T mssusnr .

 Fig. h-l. | BLDG u01 EVANS AREA




06.0(50.0 . R 1 S
000000 ] 2-00 -

" " FLOOR PLAN

. EXHAUST ' FAN
(ACTUATED BY
OPENING' DOOR)

/VEN'TILAT'OR PO

. SECTION A-A

©Fig. h-2. BUILDING T-383 RADIOACTIVE STORAGE VAULT, EVANS AREA .

I



" c. Evans Area - Bulldlnv S-45 -- Ibcontamlnatlon and Radioisotope

‘Processing Rooms. Fig. L-3 shows the Decontamination Room and the Proce351ng‘f:

‘Room that are in Building S- hS Sample counting equipment and a Scobo Alr
:Pack for emergency use, are available as required.

(1) Room 15B -- Deconnamlnatlon Room. The Docontamlnanlon Room,

'f :Rm, 15b, is equipped with a shower, a hand sink, and a2 floor drain. The

" three drains are connected to a 550 gallon "hot" waste storage tank that is

" buried North North East (NNE) of the Radioisotope Processing Room (See Fig. .
4-3). The room is equipped with a toilet. In addition, coveralls, surgical

caps, shoe covers, booties, gloves, etc., are available and lockers are pro-

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

(2) Room 15 - C -- Radioisotope Processing Room. The Radioisotope

: Processwng Room is equipped with remote handling tools, a ventilated hood -

. (100 linear feet per minute across opening when half open) and a glove box,

‘and a "hot" stainless steel sink. (1) The hood and the glove box are both' L”

equipped with air filters. Air ducts from the filters lead to a tall stack.
(2) The drains from the hood cup sink and the "hot" sink are connected to -

- the "hot" storage tank mentioned in Para 2c¢(l) above. In addition a second

v~550-gallon "hot" storage tank is also located NNE of the Radioisotopa Proces-

'sing Room. Liquid in the "hot" storage tank that the various "hot'" drains

. ‘are connected to can be pumped into the second "hot" storage tank. Tap water :

. can be added to this-second tank for dilution purposes. The tap water line_" '

-is not directly connected to the tank -- water from the tank cannot siphon
‘into the tap water line. Liquid from this second "hot" storage tank can be
“pumped into the sanitary sewer. The two "hot" liquid waste pumps are located

~under a removable steel plate in the floor of the room. Gauges to measure -
" the volume of liquid in the two tanks and switches for controlling the pumps
. are located on the NNE wall of the room. (3) Lead brlcks are available for

"constructlng temporary worx and storage shlelds.ﬂ
 ;  3a. Table h-l llsts rad*atlon detectlon 1nstruments avallable;
. In addition to the instruments 1lsted in the table, the follow1ng
fflaboratory instruments are avallable. A
.detectors..' o | - | |
| ‘:i(2) Slnole channel Dulse helght analyzer;.

L (3) Vlctoreen R metero w1th reader.

(k) lO2h channel pulse helght analyzer with 3" x 3" NaI(Tl) crystal. co

beb

(1) Scalers w1th shlelded GM tube, gas flow, and sclntlllatlng type

"
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. TABLE h-l.

" PORTADLE RADIATICN DETECTION INSTRUMENTS

- TYPE INST?UHENT

NUMBER
AVAILABLE

RADIATION
DETECTED

- SENSITIVITY
- RANGE

. WINDOW THICKNESS

USE

.-fBendlx 611

. Bendix 862

'f,iV1ctoreen ShlA

S Landsverk nw9m=D

'.'jJAN nﬂh'f

'ﬂ_Bendlx 88h

:":g Tissue equlvalent_ ';: j

f’jBendlx 609

 _‘hucleug"

HTlssue Equlvalentl.'1 
'.Vlctoreon thRF
‘?ict§r93n‘hh0t;  o )

‘Victoreen 74O . B

Radiac Seﬁ' L

AN/PDR 27 SRR

Radiac Set .
© AN/PDR-39 .

i

3

3
b

5

L

;QfGémma gf;.?J

_Gamma f‘;,
'fﬁéta'GammaA
' Mpha
~Beta Gama © . - .0
500 mR/hr
(L scales)
50,000 nR/hr

Gama

neutron(fast)

e neutron
 (thermal)
o Gamma -
'Dneutron(fast)

_Beta:Gamma

. 300 mR/hr

R s,ooo mR
CCama  200m

200mR

- 200mR

© Gamma . 50,000 mR

-".]120_ mrem ..

2oo}xiR

2500 mR/hr

300.mR'/hr. ,

1 mg/cm mylar &
' .j_O 005 magne

1 mg/cm2 mvlar & e
o .O 005 magne51um S

0. oos mylar
o 'Tube's' JAN 5980 &
AN 5979 W1-E1
‘thicH wall Ton ch -

Doszimeter
- Dosimeter

- Dosimcter

. Desimeter

*  Dosimeter

- Dosimeter
Dosimeter =

" Survey
. Measuring

 Survey - -
. Measuring

- Survey
" Measuring

Survey

" Measuring

~ Survey -
- Measuring - .

. Dosimeter




 ;&_ﬁ;:

,ilx 'Nuciéar-Ch1cago o
B ;2610-A-P 15 "

o0 Nuclear-Chlcago '2 3,3
. _2612 P. 16 SR

'°31" Balrd Atomlc hZOE

Eberliné PIQ-é:a?;:’T
| Boerline PRM 5-3
w/HP 260 probe " -
 merline E-500B .
Chirpee 90kS1T . -
 Chirpee FRM 253
S Mighty Mité' |
Ludlum Model 28

v fStaplex

H| |

  BetéaGamma-f:.
Klpha L

. Beta Gamma

" Beta Ganma
- Alpha
. Beta Gamma
 Alpha -
‘Beta Gamma
Gamma
: Gamma'f-
. adr samplef,>7
Béta_GammaA-j

 air sampler

To 500K CPM

Bota Gams 0 mR/rm
et omme
s 1000 mR/m 2
 l;f1QQd_ﬁﬁ)hr*f>
500,000 cBe
.o.ooomn/hr
S wiaa

bi-chirp/,l‘mR :

on li scales -

Thin wall Gf tube D50 .
_ l;h‘mg/chz
~ End window GM tube

* Thin wall GM tube -

tin e
2 mg/cm2
GMtube R

GM tube -

" Thin wall G

".AVSufvéyA
_ Measurlng'

:'Survey
Measuring

' Sufvey o x\,i' :
. Measuring = =

Survey -
~ Measuring

._:}'Survey"
. Measuring

~ Swrvey
- Measuring

. Survey
.. Heasuring

_ _‘SurVéy':
" . Measuring

Warning
Dosimeter -

- Warning

Dosimeter

'i_Alr Samnllng

Alarm _
- Measuring -
- Air Sampling




 INCLOSURE FIVE - .

© INSTRUMENT CALTERATION

||



““:__InclosureAS:- Refefence Item 11, Foxm AEG-2

vfl. - Garma instruments are calibrated every 3_months_using 6000 or 13703-'* ;_gLﬁ'.

‘sources. The calibration of the sources is checked at least once a year .

\‘ using Victoreen R-meters or RADCON II. ' The R-meters or RADCON II are in

- turn calibrated by National Bureau of Standards (NBS) annually and certi-'j;“
fied to * 3%. The source intensities are corrected each month for decay. .

2. The Army Radiac Calibrators AN/UDM-6 and AN/UIM-7B are used to calibrate
- alpha instruments. These calibrators contain standard plutonium-239 sources -

'- :3'and are certified by Lexington-Blue Grass Army Depot Activity annually by .-
- comparing with NBSistandards.v:Alpha instruments are calibrated every 3 months, - . -

s

||



 _INCLOSURE SIX - =

" RADIATION PROTECTION PROGRAM .

Al



7”3 _:3 ,f' - !  f_ 0 b
' f'Ind1osufe.6 - Reference Item 12,ijfm,AEC-2f

S, The radlatlon proteculon program is descrlbed in the attacned 301nt

"-'dlrectlve.

- 2. A1l uses of source materlal will be only under authorlty granted as
'.~_ﬂ'spe01f1ed in the attached dlreculve.:ﬁ'_3l;“_ , - .

x']6f1 T

Il



DISPOSI™ w%a FoRM 0 O

Toruse of this form, sse AR J 15, the proponen! agency {s TAGCEN.

REFERENCE OR OFFICE SYMBOL SUBJEC"T . ) e -
DELSD-S““ ' ‘ Radiation Prowc ..mn, Co'mlnkd Directive
TO A1Y Tlenonbs of . .~ FROM Cndr TSA L - DATE 29 Jum 78 CMT 1
TSA .+ o o Cide GSTAL. S . Mr. Potter/rb/'SS?‘?Z
CSTAL ° .. .o U Dip EIDL 0 T
ETDL e Dip EIL
1. POLICY.
'f a. It is the pollcy of the Comnarder/JlreCuors that radlatlon sources be used 1n

a faSQ1on whlch Wlll protect persownel from unwarrantpd radiation exposure.

Radlatlon sources w1ll be uaed with the understandlng that thelr procurement
and utlllzatlon shall be in accordance with Radiation Safety Procedurss (copy attach-.
ed). Any questions concerning the interpretation of pro

' _attention of the Radiological‘Protection Officer (RPO) for assistance and guidance.

2.  DISCU SbID\I

a.“ These procedures apply to a_l addreosea orcanlzatwonal units and 1nd1v1duals'

who procura, possess, use, store, t”anszer, or dispose of radiation _sources, 1‘e.,

radiocactive material with an aot1v1ty of one nlcrocurlm or O“eatcr, and ionizing
_ radlatlon produr*:mv :Iev:.ces. . -

b, Reoponolbllltles and Drocedures oovarn1n~ the radlatlon protecblon pvogram
are descrload in the 1ncloaure._;. :

‘ 3. 'REFERENGES | ]
" - : a. 'Code of Federal Regulatlons, Tltle 13.
. b.. AR ho-lh. e |
e m 700-52.
. d. DARCOM-R 385- 25.
: e.'. : DARCOM-"{ 385%9.

4@

cfARE THORNTON -

/m __,.'_ Lo MAXADLFR S E oA

-y oMM WINSTON EVANS ~ ZorLYDE HARDIN .
. Cdr, T5A //der, CSTAL . . - D1r AL - " Dir, ETOL

Denuty Qirector, US Army El:“,t*nn»a -

chhnulagy cnd D“ rices Lab

cedures will be brought to thej

) DA 'i(z;;M.z 2496 REPLACES DD FORM 96, ¥HICH is OéSOLETE‘
é o . . -

f?c_;PO—197.5-665~422/1063 ot



 RADIOLOGICAL SAFETY PROCEDURES -~ = .

'1"RESP0NSIBILITIES AND PROCEDURLS GOVERNING THE RADIATION PROTECTION j SR
 PROGRAM ARE DESCRIBED HEREIN ANY QJJSTIOWS CONCERNIN” THJ | |
 “.'INTnRPRETATION OF PROCEDURES SHOULD Bn BQOUGHT 70 TdE ATT:NTIOW oF :-'"

e THE RADIOLOGICQL PROTECJ.ION OFFICER (RPO), TELEPHON_, XTE’NSIO‘J 6 ?92. '
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'CHAPTER 1

. Responsibilities

"~ 1. The Commander of TSA is responsible for esiablishing an effective . .

. . Radiation Protection Program in coordination with laboratory directors.-

i'ffbr this purpose he will appoint a Radiation Protection Officer to assist .

‘f»f?hlm.and act in an advisory capacity and coordinate. safety pollc1es and
. rj-procedures among various users of radlatlon sources. .

:£2;i The Radlation Protectlon Offlcer is respon51b1e for. Q;r:uoft" o

o . Staff supervision of the Radiation PrOuPctlon Program 1nclud1ng
'o;authorlty to order temnorary suspen31on of hazardous- operatlons._gj-.z

. b, Adv1sln5 the Commander TSA and Laboratory Directors on the - i:},,
R dearee of hazards associated with ionizing radiation and tha efiectlve— S
'f:ness of measures to control these hazards. . : :

L Pérformino 1nspactlons to insurse compllunne w1th prov1szons of
r.NRC llcensas and appllcable Army rovulatlowa. ﬁgx_ .

-.' d. Malntalnlnv the 1nventory of radlatlon sources and radloact1Ve '._
- materials, including both materlals llcensed by NRC and those requlrlng S
DA authority. : . : '

- e. Coordinating purchases of radloactlve materlal to assure- conpllance

L w1th XRC llcenaes or DA authorlty. T-*

'77f“ Representlng ERADCOM on. the Ion1z1na Radlatlon Control Commlttee.:.’ 

B g. Coordlnatlng subm1ttal of appllcatlons for reneval or amendment of - f‘if
‘"_NRC licenses and DA aathorlzatlon and for 1ssu1nv local permlts to use radla- o
o tlon sources. - S f,.g,. :

h. Malntnlnlno a 11brary of current reﬂulatlons pertlnent to tne Padla-

% tion Protection ‘Program which will be furnlshod on request to persons covered"977

ip;}by thls regulatlon.;-;:xbﬁ,- ol 3; o _,5;__- V—Vkvﬂ

':513. Tha Industrial Safety Officer is responalble for prov1dino a531stance v,-

. and advice on general oafetj matters in relatlon to the radloloalcal.safety
»programs.:_ : - o _

L. ‘The Cnlpf, Loulstics MAnavement D1v151on, TSQ is respon31ble for assur-

. “ing that all purchasns for items containing radloactlve material, X-rays, - R
lasers, or other radlaulon sources have been ‘cleared throuah the Radlatlon R

'~Protectlon Offlcer. =



[P .-

. radiation sources..:'

Ty S '.'»;i.‘,w- |

CHAPTER 1l -~ eontlnued

. fS The Chlef, Loglstlcs Manoement D1v131on, TSA is also respons;ble for
~ prompt notification of the Radiation Protection Offlcor when radiation

... ' sources are received. Items will be picked up by the user after check hy B
‘i_-.the Radlatloﬂ Protec tion Officer.

L 6. Supervzsors in areas where radlatlon sources are used are respon31ble'-

i Insuring that 10ﬂal permlts are obtalred before any work'w1th

R radlatlon sources begins.-

SR Inéuring uhat the purchase or use of fadiation sourceevare coordi-'i*
*r_“nated'wlth the Radlatlon Protectlon Offlcer. - . '_,”;.;._‘sg L

c. Insur1ng that all requ181t10ns or contracus requlrlng radloactlve

" material or other sources of radiation are clearly marked as "documents ,_-’*
- for procurement of radiation sources” and that these requlsltlons are. . ‘
- ACOOlenated with the Radlatlon Protectlon Offlcer.eyta;_.

d. Prov1d1na tralnlng of new. emplayees 1n the safe handllng of

-,/,j‘L:

7. Uorkers in areas mhere radlatlon sources are used are reopon31ble fo”‘j:
strict compliance with procedures approved for the spec1flc application.

.. These procedures and llmltatlons wlll be covtalned in the appllcatlon for é
'.;'local permlt. ‘ :

8. Ay person who notices a 51tuat10n where an 1on1z1ng redlatlon safety ,
hazard mlght exist will report that situation to the Radlologlcal Protection -

Officer, Mr. Stanley Potter, telephone 65292, or his alternate, SP 5,

Michael Davison, at the same number.  In the. event that these persons cahnot 1
be contacted the report will be madettq Dr. Walter McAfes, telephone 5bl3l‘: S

ki

11



© CHAPTER 2

3

~Accelerator

1 Airbgfne radioactive material
- Bioassay . -
" Byproduct materials

Cdntamination'(Radioaetive)'

" controlled area: ..

© Decay, Radioactive . - - .

A def1ned area in wh1ch the exposure s

:part1c1es and/or photons R

Definitions

. A device for imparting kinetic . -
- energy to charged particles, such .. .~

as electrons, protons, deuterons -

- and helium ions.

’ Any radioactive materma] d1spersed

in the air in the form of dusts, . . .. -

. fumes, m1sts, vapors or gases. .

" The determination of kinds, amounts;

or concentrations, and locations of

-radioactive materials in the human
~ body, whether by in vivo counting
. (whole-body counting, selected organ
~ - counting, etc.) or by analysis and

evaluation of materials excreted or o e

. removed from the human body

. Any rad1oact1ve material (except L
- special nuclear material) yielded =~ = .=~

in.or made radioactive by exposure -

. to the process- of producing or . ”"u S
T ut1]1z1ng spec1a] nuc]ear mater1a1 '

lDepos1t1on of rad1oact1ve mater1a1

in any place where it is not desired, _

" 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._ ' _ R

of personnel to ionizing radiation

-~ 'is .under the supetrvision of an in-
.- dividual in charge of rad1at1on o
o protect1on . :

. “The d1s1ntegrat1on of the nuc1eus L
- of an unstable nuclide by the

spontaneous emission of charged R

A



' ff7 CHAPTER 2 -- continued
Decontamination Factor - o ~ The ratio of the amount of undesired
S - 17 . radioactive material initially present
to the amount remaining after a suit- .
_able processing step has been com--
. pleted. A factor referring to the
- reduction of the gross measurable -
- radioactivity. S : ‘

- Dose (Dosage) . . . ... The radiation delijvered to a speci-
o o T fied area or volume or to the whole
body. The dose may be specified in.
air, or the skin, or at some depth -
- below the surface, but no statement . _
-~ . of dose is complete without specifi- = .
.. cation of location. = : -

- Dose Equivalent (DE) . " This is the product of absorbed dose
o . o . (D), quality factor (QF), and other
.. factors needed to achijeve the common .
~ exposure scale referred to under the
- definition of Quality Factor. It is
- commonly expressed in rems. . -

L DOSe-Ratef':ﬂ‘f.'f_'s'ﬂ., " 'Radiation dose de1ivered-per unit
© Dosimeter S Aninstrument used to detect and o
o L e ~ . measure an accumulated dose of = .~~~

| ‘ra¢igtjon;.ﬂ:-
CoDpme " Disintegrations per minute. ..

- Gamma Ray : . . R -E]eCtromagnetjc.radiation emitted by -
LT a nucleus as a result of a transition
.. between two nuclear energy levels.
-7 Gamma rays have high energies with -
- correspondingly short wavelengths -
oo~ and their ability to:penetrate matter:
- Health Physics - =~ 7 o - A term in common use for that branch . -~
R U T L .- of radiological science dealing with - -

3ﬁ‘f»the protection of personnel from. .
- harmful effects of fonizing radiation.

High radiation area .. Any area, accessible to personnel, -
L L T - inwhich there exists radiation at - -
- such levels that a major portion of
- the body could receive in any one B
. hour a dose equivalent in excess of . -

100 millirem..

|]
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. Ionizing Radiation”Producing,Deyices».
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eegCHAPTER 2 -~ continued

:J Any e]ectromagnetlc or. part1cu1ate
. radiation capable of produc1ng jons,

directly or 1nd1rect1y, 1n its passage _

. through matter

-E]ectronlc dev1ces which are- capab]e

of generating jonizing radiation such as™

. x-ray machines, linear accelerators, .
- cyclotrons, radio frequency generators’

which use klystrons, magnetrons, or.

. other tubes which produce x—rays, and”
rhe1ectron microscopes.

One or more nuclides hav1ng the same

-atomic number but a different mass..
- Isotopes of a substance have a]mosti
,1dent1ca1 chemical propert1es.

Periodic or cont1nuous determ1natroue

 of the amount of ionizing radiation .

or radjoactive contamination present’
in an occup1ed region. A]so ca]]ed'r
survey1ng , oo

Max1mum permlss1b1e concentrat1on(s). o

.-,M1111rem '::

fgﬁ‘An e]ementary uncharged nuc]ear _
.- ..particle which has a mass’ equa] to
_ 'that of a hydrogen atom._' :

_"A quant1ty of e]ectromagnetic energyl
~~whose value in ergs is the product . . .
~ Cof its frequency in hertz and P1anck s B

L ,constant

 -;P1anck's Cpnstant:“j”i"v

. Positron .. i

v'A natural constant of proport1ona11ty
- (h) relating the freguency of a - :
- quantum of energy to the totgl energy
. of the quantum

h= 6 624x10 Joules sec;i

A part1c1e equal in mass to the

electron ‘and having an equa1 but

: »’Pos1t1ve charge o ’;e ;, . ;



" Radiation -

") CHAPTER 2 — continued

Qua]ityfFactnr'(QF).:'z |

" Radiation Absorbed Dose (Rad)

"Lf%eRadiation Hazard

- Radiatjon Sources -

- This is the linear-energy-transfer-

dependent factor by which absorbed
doses are to be multiplied to obtain, -

for purposes ofradiation protection,
- a quantity that expresses on a common..

scale for all ionizing radiations,

. the effectiveness of the absorbed dosem':

ﬁEnergy propagated through space. As

used in this regqulation, the term

. refers to two kinds of 1on1z1ng rad1a— =
- tion: ' o
L E]ectromagnet1c waves (x-rays, 3,f.-'

.. gamma rays) and '

2. Corpuscular emissions from rad1o-

active substances or other sources ° .

(alpha and beta particles). Ion1z1ng
radiation is any electromagnetic or

fu'partlculate radiation capable of v
.produc1ng ions, directly or 1nd1rect1y,¢~
_1n 1ts passage through matter . .

. The amount of dose 1mparted to matter
.~ by ionizing radiation per unit mass of
- irradiated material. The unit of :
absorbgd dose, the Rad, is equ1va1ent L

to 107 Joules/gm.

_ 24,'1Any area access1b1e to personne] in-
o which there exists radiation at such
'egflevels that a maJor portlon ‘of .the

“body could receive in -any one hour"
-a dose equ1valent ‘in-excess of 2
" 'millirem or in any five consecut1ve '
 days a dose equ1va1ent 1n excess of
[,100 m1]11rem. ,A". .

A cond1t1on under wh1ch persons
- -might receive radiation in excess )
- of the applicable maximum permissible’

dose, or where radiation damage m1ght

~be caused to mater1als or personnel.

~ Materials or dev1ces which generate

or are capable of generating fonizing.

~ radiation, including naturally occur- "
~.ring radioactive material, by-product - -

materials, source materials, special.

" nuclear materials, fission products, -

- materials containing induced or de-
“posited radioactivity, radiographic.
- and fluoroscopic equipment, particle

generators and accelerators, and

.~

ik
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CHAPTER 2 - cont1nued

_ Radiation Work Permit .

- Radioactivity

~ Radiological Survey

- Rad1o]og1ca1 Protectlon Off1cer7n~7.

o (RP0)

,;Restritfed area :ffpg |

3_e1ectron1c equ1pment wh1ch ut1]1zes o
~klystrons, magnetrons, or other .

e1ectron tubes which produce X-rays.

A locally developed form wh1ch~1s

-~ completed prior to the start of any

. work that is to be performed ina =
~controlled area and describes the

potential radiation hazards and

o protect1ve equipment requirements for

.. a given job.. It should also provide -

~-a running record of radiation exposureS“'
‘;recelved during a given job. -~ L

E Process.whereby certain nuclldes »
.- undergo spontaneous disintegration,

-+ liberating energy through the )
. -emission of alpha or beta particles
S or gamma- photons or a comb1nat1on of "

- these. - .

Evaluat1on of the rad1at1on hazard

-+ incident to the production, use, or -
.. existence of radioactive materia]s or
. other sources of radiation under a

" spec1f1c set of cond1t1ons. o

-An 1nd1v1dua1 des1gnaced by the . :
~commander to provide’ consultation and - -
advice on the degree of hazards assoc1-n N
. ated with radiation and the effective- - ..
.- ness of measures to.control these®
' hazards. In addition, he is tasked
. with the supervision- of the Radiation
- Protection Program. This individual- . .
- ~will be technically qualified by virtue = -
. of education, training, and profess1ona]
- experience, to assure a capability .

commensurate with the assignment. . = -
(The term "Radiglqgical Protection

. Officer™ is not intended to denote a.
commlss1oned status. ) R

Any area to wh1ch access is. contro]]ed

ll'for purposes of protection of individ-
"~ vals from exposure to radiation and
g “rad1oact1ve mater1a]s.

|1



Rbentgen;g '”

-TTRQentgenquuiya]ent_Mén (REM) - ..

'f,SpeéiaT Work Permit;‘

- User -

CXeray

CHAPTER 2 -~ cont1nued

: The quantity of X or gamma rad1at1on
© such that the associated corpuscular

- emission per 0.001293 gram of air -
(lcc of dry air at standard conditions)
- produces, in air, ions carrying one .

electrostatic unit or quantity of

. electricity of either sign. This is
. the special unit of exposure. '

This is the unit of dose equivalent

- (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 =
-~ Jjob has been properly evaluated from -
. a radiological standpoint and has been-.

- approved by Health Physics personnel...

. An individual assigned to an activity,
- section, division, or other organiza-
- tional unit which has been delegated
" the responsibility for the use, opera-
tion, or storage of .radiation sources.

- Penetrating electromagnetic radiation
- having wavelengths shorter than those .
- of visible light. - X-rays are s1m1]ar";‘_
- to gamma. rays, but are orlg1nat1ng 1n o
o the extra—nuc]ear or1g1n ,

i



CHAPTER 3

j_EXPOSURE.GUiDES

~--1. Requlations. Requ1rements as set forth in T1t]e 10 Parts 19 and’ 20,

- Code of Federal Regulations, and AR 40-14 for the Contro) of Occupat1ona1

* -Exposure to lonizing Radiation, will be followed. Recommendations in the
- National Bureau of Standards Handbooks on Radiation will be used in add1t1on

2. Exposure of individuals in controlled areas. a. A control]ed area

"is any area in which the exposure of personnel to radiation or radioactive - - = -

" “materials is under the. supervision of a radiation protection officer.

'*-;,Avo1d all unnecessary exposure to ionizing radiation. Radiation protect1on

“Every effort will be made to maintain radiation doses as low as poss1b1e

standards for the control of occupat1ona1 exposures to 1on1z1ng radwat1ons _

"’;;[include the following:

. trunk, active b]ood formlng organs, gonads or lens of the eye shall not .

(1) . The accumulated dose of rad1at1on to the who]e body, head and o
__exceed | R
| (a) 1 25 rem 1nvany ca]endar quarter,.nor

(b) 5 rem in any one ca]endar year, nor B

(c) 5(N 18) rem tota] 11fet1me dose where N equa]s the present age
5-1n years : FL e - ) .

(2) The accumu]ated dose of rad1at1on to the skln of the who)e body,'

-'.((forearms, or the cornea of the eye sha]] not exceed

(a) 7 5 ‘rem 1n any ca]endar quarter, nor L
(b) 30 rem in any ca]endar year._;:;)’

(3) The accumu]ated dose of rad1at1on to the hands and wr1sts or

' ti .the feet and. ankles shal] not exceed

(a) ~18. 75 rem 1n any ca]endar quarter, nor 'fﬂ}I:_~;_}‘» o N }"fve,5'ar;"i -
(b) 75 rem 1n any ca]endar year.. | | '1 .

: b,’ Personne] not occupat1ona1]y exposed and persons who are 1ess ” ”:vf,i

~than 19 years of age will not be exposed in any calendar guarter in excess

"~ of 0.125 rem or in excess of 0.50 rem in any calendar year. Pregnant-
" women will not be exposed to occupational doses or ionizing radiation.

i,fg,VWhen a female employee becomes aware of her pregnancy, she will request7v
’ f,that her duties be changed to e]1m1nate a]] occupat1ona1 exposure to

. 1on121ng rad1at1on

|
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c. Occupational exposure to radioactive concentrations in air or

" water may not exceed the limits set forth in Title 10, Part 20 of the o

Code of Federal Regulations.

:s3. Exposure of individuals in uncontro]]ed areas. Rad1oact1ve materials

. and other sources of jonizing radiation will not be possessed, used, or
 transferred in such a manner as to create in an uncontrolled area rad1at1on

levels which, if an individual were continuously present in the area, could._

~ result in h1s rece1v1ng a dose in excess of 0.5 rem. in one ca]endar year.

A, L1m1ts for contamination. When hands, body surfaces, c]othxng or .
- shoes become uynavoidably contaminated, steps will be taken as soon as

" possible to remove loose ¢tontamination. 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

" . following maximum 1imits are recommended. for persona] cloth1ng and shoes o
t;(see Cnapter 6, Table 1): -

Alpha act1v1ty - 200 d1s1ntegratxons per mxnute per 100 square
Do cent1meters of area., j[-- S _

Beta-gamma act1v1ty - 0. 2 m1]11rad per hour at one centlmeter.ih;;.}"

. B Concentrat1ons of radiocactive contamlnatxon 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

" kept as low as practicable. Maximum limits of fixed contamination of

1000 dpm per 100 cm® of alpha and 2 mrad/hr at 1 cm of beta_gamma are
~ recommended for controlled areas. Amounts of contamination in excess. of;_]?

. the above limits. will not be permwtted to remain -on exposed surfaces
 without approval of the RPO. Higher levels of contamination may be

'c‘ permitted for restricted surfaces, that is in areas where entry or access D
. is controlled by procedures or special work instructions. The same '

:.”standards of contamination control shall apply to tools and equ1pment

- In all cases, signs and controls for contaminated surfaces, areas, or

- equxpment w111 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 estab-. -"

" Jished 1imits. Any material or equ1pment SO contam1nated w1]] be proper]y
;~f1abe1ed with a contamxnat1on tag ngxng : , :

(1) Type and 1eve1 of rad1atxon (nrad/hr) at a spec1f1ed d1stance.

(2) “Extent of contam1nat1on on surfaces.p'°§g;f-”-"‘a

K .b; No contam1nated equlpnent or material may be removed from any
area without prior notification and approval of the RPO. Any equ1pment

. or material to be maintained or handled in a clear area must be decon- .~

 taminated accord1ng to the requ1rements set forth in Chapter 6, paragraph
B, Tab]e 1.»_,j.v. o . _ . S

S 10
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CHAPTEP'B -4 continued

C s, Rad1at1on protect1on controls oovern1ng beta- qamma exposure The

%?2Mf0110w1ng ]1m1ts will be observed:

No 1nd1v1dua1 w1thout a special work pern1t w111 be perm1tted
Yo work in a radiation control area where exposure 1eve]s are greater
~than 20 mrem/hr : _

, b; Any rad1at1on area where exposure Tevels 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

z','Tn a high-radiation area. Based on pencil dosimeter reading, the record ulifs*
- will contain the total cumulative exposure of the 1nd1v1dua] dur1ng the '

'V755_-11fe of the spec1a1 work perm1t

" c.  The time during which any 1nd1v1dua1 1s exposed w111 be contro]]ed

| :f'so that exposure 11m1ts w111 not be exceeded

7. Rad1at1on protectIOn contro]s govern1ng a]pha exposure. = External
. --exposure to alpha radiation is negligible, since the range of the alpha
.. particles is less than the thickness of the layer of dead skin. Fume I _ _
. _hoods will be used in conjunction with the long-lived alpha-emitting ~ I

’:';,]substances or other substances presenting a similar health hazard. In
" handling an unsealed alpha source, gloves or forceps afford adequate .

. 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 contamination and the danger of .. . °*
ingestion or inhalation of airborne contamination. - Fume hoods should have"

e an absolute filter. The linear flow rate should be at least 100 ft/min. .

. Airborne contam1nat10n 1eve1s w111 be determ1ned as set forth 1n Chapter 6, -
:-paragraph 6.?: N _ S v .

S TR



. CHAPTER |

. Local Permits

1. Local permits for the use of radiation sources are required. Applica-

'::'tloﬂo for permission to use or store radioactive materials or sources of

ionizing radiation w111 be submltted to the Radiation Protection Offlcer,'
D_,LSD-SF.

- .2. Radioactive sources. Local‘permits for the use of radioackive materialsfe
will be issued only when an approved NRC license or DA authorizaticn is -

-_-'avallable. Contractors will be 1ssued a local permlt based on an approved
3’D& permitb. : :

- 3. Appllcatloﬁ ‘for 1ocal‘pern1ts. The local pernlt must be obtained:
. before procurement of the particular item(s). Fach organization desiring _
- to use a radiation source will apply for a permit. Application will be on.:
. -* DF addressed to Radiation Protection Officer, DELSD-SF, and will include
- the following information: - . .. -~ .. ...~ -~ o L

., ba‘...,.-' Orga:r‘.liza"cionro. e
”fi 5;: User peroonnel aﬁd qua_lflcatlons (1nclﬁde traln_nv and ex@erienee)
B e;ﬂ‘Type of radlaulon source. . ks \ . ‘ | | |
'd;?‘PhY81cal form of ‘the radioactive material L
b__;e;e;Number of sources requlred.‘ S
vf: :Quantltj of radloacUlve materlal or power of radlation source.
u'ff;g;f.Planned use of radlatlon source.i'ff"."‘ | |
‘#"; h; Radlatlon protectlonAequlpmeht. .
‘"55:~1,efF3c111tles where radlatlon source.w1ll be used. -
‘4fi§3;3.e‘Rad1atlon proteculon program (SOP) B

Specml Work Perm:r.t

~ Mn appllnatlon for a speclal work permit must be sabmltted to the RPO boforei}x}"
" working in any area with radiation levels greate; than 20 mrem/hr when auth- - -
- orlzatlon has not been o»herw1se obtained. N L

. Radiation Work Permlt (RWP)

_:rvUpon request from redlatlon area supe*v1soro, a radlatlon work permlt w*ll be
. issued by health physics persomnel for work when unusual working cordltlons :

are requ*red as preocrlbed by the RPO. (Seo Incl 1 for sample RWP )

12



‘:; and only with Speulflc approval of the. RPO

' CHAPTER S~

" Procuring, Shipping and Receiving of Radiation Sources

1. Procurement. All requisitions or contracts for items that contain
radioactive materials will be coordinated with the Radiation Protection
’f' Officer. Each request for radiation sources will include a covering UF

a O
stating the need for the material and citing the local radiation permit
where the sources will be used.

. tion is issued.

”ﬁ "i 2- Shi' in_;z.‘wi":'
a.

The userfisiresponsiblé for thefpfoper packégingAand labellné of
. radioactive materials for shipping.
o whlch Wlll then be COﬂplptod by the Radlaulon ProtoctLon Offlcer.

' :b.
~ license or DA authorization of the person who will receive the radioactive
material. . . . - Co - :

‘ ‘13. :Receivings,2?  .””

a. The Radiation Protectlon Of flcer w1ll check all radloactlve materlal

when it arrives. He will complete all necessary shipping paperwork, then
" notify the user to pick up the radioactive material,

a will only be transported in privately owned vehlclea in emergency caseo,

b. Upon recelpt of radloactlve materlal, the Radlatloﬁ Protertlon

o Offlcer‘w1ll perform a leak teSu, wnen requlred and notlﬂy the user of'the
o »results of the 1eak test. : . .

13

Procurement of radiocactive materials will -
‘not be initiated untll proper coverage under an NRC llcensetx.Dﬁ.authorlza-

" The user will initiate DA Form 2791—R fL:':f

The user w1ll prov1de the Radlatlon ProteCulon Offlcer with the NRC'

Radioactive materials



CHAPTER 6

- Prevention of Radiation Hazards

1. HMethod. a. This éhapter ‘contains information on the prévention of
" radiation hazards and special precautions necessary to safety work with -

radioactive materials. The three methods of radiation hazard prevention .

_are: Mechanical and chemical, medical, and monitoring. All persommsl -
. required to work in radiation hazard areas will be 1ni‘orned as to the »
" function and use of each method. : . :

: b. Same methods of radla’cmn hazard p*event:.on 1nvolve the proper use
- of fire extenguishers, roping off and posting of areas, permanent and por- -

" table shleldln and the use of area-monitoring instrumentation. R

c. Another msthod of radlatlon hazard prevent:.on mcludes the protec-' ]

' tlon of persomel by wearing some or all of the followingz items, depending

-on the type of work: Disposable clothing, coveralls, plast:.c aprons >
o gloves, pl.st:.c shoe covers, and/or boots. e o

: d. Decontam:s.natlon matema.ls include such th::.ngs as tha chemcals used’
v to decontaminate personnel and laboratory eoulpnpnb waste contamers, swabs T
.. or Kermpes, and paper - both absorpulve and non-absorptive. '

e. Prevention of rad:.a’clon hazardo is:effected by the establls‘ment of b
. restricted areas, time limits for stay in danger zo"xes, and t.he requlremenbs ‘
- to comply with exposu.re 1u1uts a.nd Ouher rules.

2 Procedures._' a. Mecnanlcal and chemical. (l) F‘:le ba.dge service m]_l L

o be initiated or discontinued by request to the RPO. An adequate supply of -
"~ £ilm badges will alwzys be available for irmediate use. Staff members wno
.escort visitors to radiation areas are. respons:.ble for Slgnlnb badaes in-

e and out i‘or thelr nsn.tors. . »_' g

o (2) Each person a331gnad a f:.lm bado'e mIL'L wear only the partlcular
o badge number assigned to him. Under no circumstances will badges be ex~

" changed with another person. Film packs should naver be removed from the L

R badge or tampered with in any way. : RS

Codes U #

(3) Personnel working in, radlatlon areas must wear badfres at aJ.l times

o wh:.le they are in such areas. These badges may be worn comfortably on the
- .belt line or chest but thby rms’c never b= covered by any othe,. clothlng or.
.'carrled in pockets. . . v , v

L (h) AL film badzes m.ll be kem, in t.he asolvned ba.dcre rack at thn end
- of the work period. T‘nfay will not be taken out of the building unless the -

“outside spec:.flc duty or traval W’.Lll ba assoc:.ated w.nth an exposure to

radJ.atlon. ,

EETR
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CHAP"ER 6 ~- cont:mued '

(5) Film bado‘es will bo collect.ed i'or e,cchange of film each month on ) |

o the day specified on ths assigned badge rack.

_ (6) Pocket dosimeters will be recharged as required. Additional =
pocket dosimeter will be maintained for visitors or persons whosz. routine
does not require a permanently assigned film badge. These dosimeters will

' ‘be sigged for in a log, the dose will be recorded, and a no+atlon will be o

 made that the person weamng it was a visitor.

, (7) A1 persons enter:.ng radlatlon areas will wear a dosmete People_
. who are unfamiliar with the facility will be accompanled by responsxble o '
~ personnel acqua:m‘oed with the faclllty.

(8) Fire extlngmshers will be placed in conspicuous places :in radla- o

tlon areas and clearly marked. They will be periodically checked and

- maintained by the Area Fire Captain. Any extinguisher that is used will not R
- be returned to its rack but will be reported to the Fire Captain as soon as- '

.- possible. All personnel will familiarize themselves with the location and. L .

. use of these extinguishers th.roughout the building so that in the event of an L ==

emergency they 1,1_1 be brought 1nt.o use as soon as poss:.ble. E

(9) Radiation signs and tags are posted for the safety of every émplcryee-] L

‘ and must be respected. The Radiological Protection Officer will post and

. . remove radiation warning signs. . When radiation levels exceed permissible B :

. levels, the area will be posted with appropriate signs. These signs will.,
 indicate the nature of the radiation and/or contamination, the date of post-

- ing, the radla’c.lon leVel at a spec:.fmd dlstance, ‘and anf other approprlate

' :-.'.data. N

S b. I’edlcéi (l) Each person worklnc' m.th radlatlon will be requlred -
. to undergo a complete medical examination at the start of employment and at .

. - one-year intervals thereafter. This initial examination will include a

camplete medical hlstory and phy51cal examination, The history will include -
a notation of previous work with ionizing radiation. A copy of each medical -

o " record will be kept on file by the preventative-medicine facility. The

. entering- emmatn.on w111 mclude a complete blood count, urlnalysa_s, and a. "
p chest x-—ray. . , _

L (2) ‘Special chechxps w:Lll be made at. any ’c:me as detemned necessary
by tha Radlatlon Protection Ofi‘lcer and/or Preve*xt:v.ve Lecucme Offlcer. o

" Ce }!onltorlnu; (1) Personnel mom.tomng mll be acccmpllshed Ly tha =

©. use of film badges and dosimeters with resulting data recorded. Special

. cxposnre or conta.mnaulon nay requlre a speclal med:v.cal checxun. L

- monitoring dug tO exposure or contamination may be required. - Cases of over~ o
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CHAPTER 6 -- continued _

(2) _When an individual has received a dose of ionizing radlatvon in
‘an amount exceeding 1.25 rem per calendar cuarter, he will be removed from

~ duties involving occupational exposure to 1on1z1ng radiation until subse- 1:1'

quent exposure limitations are established in consuliation with corpetent
medical authority. Vhen an individual has received an accumdated dose of

' ionizing radiation in excess of 5(N-18) rem, he will be removed from duties .

“involving occupational exposure to ilonizing radiation until his exposure

<; record has:ibeen evaluated by the Surgeon General of the Army and subsequentff;

" exposure limitations are established as necessary.

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

levels of the usual work in the area, the frequency of the use of the area S

~and other conditions specific for each area. The radiation area supervisor

. will assure radiation levels are determined prior to worklng in a radlatlon_f :

. control area, on a daily basis.

(L) The general radiation backgrOuhd 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 maximm permissible, the area will be posted immediately. Vhere addi- o

" tional shleldlng Wlll correct the 51tuatlon, thls w1ll be done as soon as
p0531ble. g o : ‘ _ .

(5) As each area is surveyed a check will be made to detect any
_existing or potentlal hazard and to rectlfy 1t. :

(6) Special surweys w1ll be made by the RPO at any tlme upon sp901f1c
request of an individual or before unrestrlcted entry is permltted to- a. N
N prev1onsly contcmlnated area._’ . . :

N (1) Sufflclent 1nstrumentatlon is ava17able to ‘the RPO to prcperly
'vsupport all special radiation surveys. A1l instrumentation used for radla-
- tion protection will be calibrated at least every three (3) months, and
after each maintenance or- battery change. Dos1mete*sltlll,be cal;brated .

atb least every six (6) months. i

"f3._ Periodic checkups. Frcm tlme to tlne, 1nspect10ns will be made to
insure that personnel are conplylng with procedures in radiation areas.

>L‘Per10dlc checks will also insure that any modifications to the basic cperat- -

© - ing procedures ‘are belng followea correctly so as .to minimize radlatlon

~ hazards. - : :

'b. Constant inspections are necessary to avoid a dulled alertness on -
~ the part of personnel. It cannot be overemphasized that while working with

,,v radiation can be safe, mistakes may be very dargerous and p0331b1y fatal. o

The checkups are for the safety of personnel

16
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' CHAPTER 6 -- continued
, c. The efficiency of all vwarning devices will be determined at intervals .
- " not greater than one month; this is in addition to the complete mainterance
- check which will be rade at any time cn all locks, etec. If at any tine there -

e is a failure in any remote monitors, work will be halted immediately and the

 approval of the Radiation Protection Officer will be required before normal
operating procedure is resumed. g S : '

- h. Access to radiation areas. a. Access to areas where there is- a poten- -

. tial radiation hazard will be limited to minimum personnel required 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. A pocket dosimeter may also be required in

- certain areas. All visitors to radiation areas are required to be accompanied

- by personnel assigned to the area. A "visitor" is considered to be anyone not
:"lerectly connected Wlth the work being conducted._

" b.. Anyone dlecoverlng an area of hazardons radlatlon w111 evacuate the o T
.- area and call the RPO who will accurately survey the area and post it. Only: - '
- the RPO has the.authority.to removs any Signs cnce they are posted S

5. Radiation hazard signs. ‘These 31ons are in the form of 1abels, ‘tags,

- and signs for posting areas and equipment and jdentifying radiation areas
.. and items which may bs radioactive or contaminated. They incorporate the
- gtandard magenta and yellow color, the three bladed radiation symbol, and

. appropriate wording, such as "Caution," "Danger," "Contamination,"

- "Radiation. Area," and "High Radlatlon Area." Phere such signs and tags are . ff‘ LT
. used, addltlonal information may be added to. them by the RPO to further ’ S

wf:fldentlfy the nature of the hazard. The information will contain the nature.
- of the substance causing the hazard, its dose rate at a speclfled dlstance,--

lif_the date, and other pertlnent infornat;on.- o

.6; Decontamlnatlon and waste dlsposal. In order to prevent the

'l'gp0581b111ty of contamlnatlon, the followlng reculatlons w1ll be observed"‘

-

: (1) There w1ll be no smoklng, drlnklng, or eatlng in radlation -
" control areas.. S : : : :

(2) In cases of skln contamlnatlon, no edtlng, smoklng or appllcatlon |

ef{'of cosmebics will be permitted until all removable radloacU1v1ty'hao been
3 wT.taken from the skin and the person is released by the RPO.

\ (3) Organlc solvents, hlghly alkallne soaps, or abrasives should not _

- be used for decontamination at any time e, since they increase the pOSSlDlﬁlty

" of skin injury and serious contamination. Levels of radiation beyond which g'-

~areas are considered to be contaminated radiation areas are outlined in '
. Chapter 3. Any incident or accident which causes an area to be contaminated o —_—
must be reported immediately to the RFO. The use of any decentaminates . = - . —
' other than mild soap and water should onlj be done under the sunerv1olon of -
. medlcal personnel ~ - :
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CHAPTER 6 -- continued

b. .- The RPO w1]1 be respons1b1e for estab11sh1ng procedures contro]- hn

- Ting the spread of contamination. These procedures will include emer-
- gency ventilation control, controlled step-off areas, controlled passage-
- ways, personne] mon1tor1ng, decontam1nat1on procedures, etc.

.c.  All persons se]ected by the RPO to work on monitoring and de-

,',<contam1nat1on will be equipped with protective c]oth1ng,_su1tab1e g1oves
. and other equipment required by the level of work.

d. In the event of airborne contam1nat1on the RPO will determ1ne'

- through the use of fixed or portable air sampling monitors the extent
~ of the contamination. The RPO will specify the maximum levels for . _
- personnel access to a1rborne contam1nat1on areas. These limits will - B

. l quant1t1es of water is the best géneral decontamination method for the o
- hands and other parts of the body, regardless of the nature of the radxo-. ’
.act1ve contam1nant If however, the contam1nat1on is we]] 1oca11aed

- ‘not exceed: | |
ol Wearing - o Mpha S Beta .
-+ For Personnel Wearing . . ... - Concentrat1ons-,-ﬁ‘ Concentrations .
- No respiratory protection - - .. S 1 —
,_y‘M~17 Fu]l face resp1rator h”,;n;‘: 50 Mpc* "] o ; 50-MP¢*,
t Supp11ed air or se]f—conta1ned | - ' L -

o *Max1mum permlss1b1e concentrat1on -

e, When there is a p0551b111ty of contam1nat1on or rad1at1on hazard

Cal ducts and vents leading from the bu11d1ng, whether ‘they are for :

water, alr, gas, or electrical condu1t will be marked so that ma1ntenance‘

'“'iﬁ}for 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-

,dhfstarted If the need for shielding is indicated by monitoring procedures,
14_-‘the supervisor or the project 1eader w11] prov1de the sh1e1ds before work
~ .~ in this area can resume. ' o _ :

f. Personnel decontamxnatxon methods depend upon the nature of'the o B

. contaminating material and the size of contaminated skin area. No =
detectable contamination level above background is allowed to remain on
" _hands or skin after decontam1nat1on The_fo110w1ng procedures will be
P _used 1mmed1ate1y _ S : L

(1) First not14¥ the RPO .A11‘mater1als needed for decontam1nat1on.

,-”¢..'W111 be furnished by the RPO and w1]1 be 1ocated where they w11] be most.
' -f.convenxent for.use. : T _ :

(2) Thorough uash1ng w1th soap and water and r1ns1ng w1th large .

1/
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" CHAPTER 6 -- continued

it is recommended that the area be cleaned immediately with sha]]ISWabsflf"‘._
- and later, if necessary, by a general wash1ng »Spread of contamination't_.f'

”’_'to other skin areas is thus avoided.

| g. If the contam1nat1on is w1despread a genera] washing or shower

fig_should be taken and other more specific measures out11ned below shou]d
SR be fol]owed under medical supervision and the RPO. :

(1) For genera] wash1ng Wash the hands for two to three m1nutes

'j in tepid water using a mild soap, with special attention to finger fo]ds,:

.sfﬂ outer edges of the‘hands and fingernails. Rinse thoroughly and repeat PR
..a maximum of four times. If .the required degree of decontamination 1s S

.- 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
_j»-severa] tr1als, chem1ca] decontam1nat1on may be attempted as out11ned y R

. 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 pre-

"’7:j:not reached, proceed w1th step (2)..

(2) Using a soft brush wash and rinse contan1nated areas three =

(3) Apply a paste of titanium d1ox1de 11bera]]y and work 1t in

.. scribed Tevel, follow step (4) Note: Do not . ‘use near face or other,:ﬂjﬂl
'z;_body open1ngs o _ o

(4) ‘Daub over the contam1nated area a saturated soTution of potass1um R

'ﬁ'fpermanganate for not more than two minutes. Wash with soap and water

and rinse. Next, apply a solution of sodium bisulfite to remove the

hd dark permanganate stain. The procedure may be repeated but since the e
. 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 Note: Do not use near‘faCe or other body openings;,~g

h. Persons with cuts or wounds w1]1 not be permitted to work in R
a contaminated area or radioisotope laboratory unless specific approval ,--"""

- is obtained from the RPO. - Any wounds, cuts or abrasions received while -

fd]g working with, in, or near radioactive materials should be flushed with
" water immediately. Any such accidents should be referred to the RPO

- hnand equ1pment - He will supervise the disposal of rad1oact1ve waste and L
"'giiother work COHDECLEd w1th rad1at1on hazards : : : .

‘1’;,’:;1mmed1ate1y so that spec1f1c measures can be ‘taken.

" The RPO will assist in and monitor the decontam1nat1on of mater1a]s '

|1

19



CHAPTER 6 -- continued

'j; In the event of contaminated clothing,Athefcontaminated articles’

will be removed immediately. Skin areas underneath the clothing will

- be cleansed as soon as possible and the contaminated clothing placed in

o p]ast1c bag SO that it may be proper]y laundered and recovered

k. In order to prevent the gross’ contamxnat1on of 1aundered 1tems,_.v75d

two separate laundry systems are employed. A1l contaminated laundry

T generated in radiation areas is laundered in a specially equipped laundry.

1. Contaminated materials will be disposed of in suitable dry‘active»7” o

waste or liquid active waste containers. At no time should dry active
~and 1iquid active wastes be mixed. When containers for radiocactive
 wastes are full, the RPO will supervxse the removal. All radioactive
waste containers will be stored 1n the rad1oact1ve storage vau]t

" The RPO will a1d in the prob]em of evaluating contamlnated
“_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 -

1o acceptable levels.  Equipment properly marked and sh1e1ded w111 be
- stored in the rad1at1on storage vault

n. The fo]low1ng methods can be used to decontam1nate equ1pment

”'~the decision as to the actual and most pract1ca1 method w111 be determ1ned_iﬁ

by the RPO.

_ (1) Equ1pment may be washed with a hot, strong detergent so]ut1on,
rinsed, and procedure repeated. until the desired decontamination is
reached. Chemicals that may be used include chromic acid, nitric acid,

:‘?,ammon1um c1trate, trisodium phosphate, and ammonium b1f1uor1de. “In - e
- selecting decontamination materials, the naturé of the surface and extent

“of contamination must be considered. For all practical purposes, decon-
~ tamination effectiveness of.a solution is considered complete at the end
~ of the second repetition of any one process. If the desired 1eve1 1s .

‘ .not reached at th1s twme, other methods should be cons1dered

S (2) Before any decontam1nated equ1pment or art1c1es can be moved

or transported to a "clean area" the RPO will determine the extent of
~~ contamination of the particular item. Limits of cont§m1nat1on for items -
@-ﬁto be adm1tted to a c]ean area on the basis of 100 cm

g Loose contam1nat1on detectab]e by smear

Alpha (DPM) ' 1-"ﬁ~ 50"'
Beta-Gamma (DPM) 100

Max1mum f1xed contam1nat1on ”.,.,,
, Alpha (DPM)-_~ N ZOOd” -
" Beta-Gamma (m/RadAhr) 0.25

area are as fol]ows:

I



CHAPTER 6 -- continued
In the case of area contamfnation, the method of decontamination will

depend upon the nature of the surface. These methods are vacuuming,
.j_physical removal of surfaces, covering of short-lived materials with

~impervious materials, detergents, and chemicals. MWhen practical, areas

.. which are contaminated will be 1so]aued unt1] rad1oact1ve ‘decay permits :
.. safe entry. »

. o. All areas which are contaminated by accidents or sbf]lé will -be ?';
‘evacuated immediately. If certain safety precautions can be instituted

(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 area ‘and determ1ne the
- most pract1ca1 methods of dacontam1nat1on

fp, Maxrmum perm1ss1b]e contam1nat1on 1eve]s are 11sted in Table 1
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