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) RPO, and Ms. Patricia Ann Elker, Alternate RPO. -Supplement D contains the

DEPARTMENT OF THE ARMY "
HEADQUARTERS US ARMY COMMUNICATIONS—ELECTRONICS COMMAND |

AND FORT MONMOUTH

'FORT MONMOUTH, NEW JERSEY 07703

REPLY TO
ATTENTION OF?

DRSEL-SF-H | B - 25 FEB 1982 .

SUBJECT: Application for US Nuclear Regulatory Commlss1on (NRC) .
Special Nuclear Material License : ' .

. Commander

US Army Materiel Development and Readiness Command
ATTN: DRCSF-P :

5001 Eisenhower Avenue

Alexandria, Virginia 22333

1. The Department of the Army, Us Army Commun1catlons~Electron1cs Command .
(CECOM), ATIN: DRSEL-SF, Fort Mommouth, New Jersey 07703, is hereby maklng [;
application for an NRC license to receive title to, own, acqulre, deliver, o
receive, possess, use and transfer _special nuclear materlal in accordance with
paragraph 70.21 of Title 10, Chapter 1, Code of Federal Regulatlons, Part 70.
This application, when approved, will transfer respons1b111ty for management E
control of the special nuclear, material referenced below wh1ch is- presently
authorlzed under NRC License Number SNM-1745 1ssued to the Department ‘of the

Army, us’ Army Armament Materiel Readlness Command Rock Island Illln01s 61201.f»”

2._ The spec1al ‘nuclear. mater1a1 239Plutonium, is used as an’ alpha emlttlng f

source of radiation in the AN/UDM—G Radiac Calibrator Set, each containing
approximately 23 micrograms (1.4 microcuries) of 239Plutonium.  The maximum
quantity that will be possessed at any one time will be '11.5 milligrams (705
microcuries) of 239Plutonium. Supplement A contains the manufacturlng criteria
for this radiac calibrator.

' 3. The AN/UDM-6 Radiac Calibrator Set will be utilized at Lexington-Blue Grass' - "
Depot Activity (LBDA), Lexington, Kentucky; the US Army Ionizing Radiation . = *

Dosimetry Center of the US Army Test Measurement Diagnostic Equipment (TMDE)

- Support Group (formerly the Army Metrology and Calibration Center) at LBDA;

and Department of Defense (DOD) installations and activities at worldw1de e
locations. The AN/UDM-6 Radiac Calibrator Sets at DOD 1nstallations and

~activities will be possessed and utilized under the control of Department of

the Army milltary and/or civilian personnel meeting the minimum requirements
contained in Supplements B and C.

4. Management of the radiation protection program for these radiac calibrators
are the responsibility of Mr. Bermard M. Savaiko, License Manager, Mr. Steven
A. Horne, Radiation Protection Office (RPO) Mr. Barry J. Silber, Alternate.
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DRSEL-SF-H '
SUBJECT: Appllcatlon for US Nuclear Regulatory Commission (NRC) Spec1al
Nuclear Material License :

qualifications of those individuals. Supplement E contains ‘the radiation
protection program for the control of this radioactive commodity. Supplements
F and G contain information relative to facilities, instrumentation and
ultimate disposal requirements. '

FOR THE COMMANDER:

7 Incl
as

/T. PATTERSON
Colonel, GS
Chief of Staff




1. vIﬁclosures 1, 2, 3, 4, 5 and. 6 are concurrences from the major Army commands
which are responsible for the use of the AN/UDM-6 Radiac Calibrator Set.

2. 1Inclosure 7 is the concurrence from the Army Test Measurement Diagnostic Equip-
ment Support Group who is assigned the worldwide calibration mission for the

AN/UDM~6 Radiac Calibrator Set.

3. Inclosure 8 is the concurrence from the effected DESCOM Depot with regards to
bulk storage and/or maintenance function associated with the AN/UDM-6 Radiac
Calibrator Set. '

4. This 11cense application was reviewed and concurred in by the Fort Monmouth
Ionizing Radiation Control Committee on 30 December 1981. :



DEPARTMENT OF THE ARMY
HATH THEATER ARMY MATERISL MANAGEMENT CENTER
APO NEW YORK 09052

i . : coaal
AEAGD-MMC-RA-CS S o - 30 DEC ?9893

SUBJECT: Application for US Nuclear Regulatory Commission Special Nuclear
Material License — AN/UDM-6 Radiac Calibrator Set

.Commander

HQ, US Army Communications - Electronics
Command and Fort Monmouth

ATTN: DRSEL-SF-H

Fort Monmouth, NJ 07703

1. References:

a. Letter, DRSEL—SF—H HQ CECOM dated 23 November 1981, subJect as
above, (U). :

b.  Telephone conversation between MAJ Lind, this center, and Mr. Horne,
-CECOM, 10 December-1981, subject as above. '

2. This center has reviewed reference la for matters. pertalnlng to the
_1mplementat10n of regulatory requlrements for the control ‘of the subject
radioactlve commodlty. - .

3. ThlS center concurs in- the license appllcation When the proposed modifi-
" ‘cations to the tralnlng requlrements discussed in reference 1b are 1ncluded.

' FOR THE COMMANDER.

%x BOBBY N. CROWE
. LTC, OD .
Chief, Armament Systems Division



SUPPLEMENT A
1. Reference: Paragraph 2 of letter/application.

2. The AN/UDM-6 Radiac Calibrator Set is the military version of the commercially
available Eberline Instrument Corporation (EIC) Model S94-1 Calibrator Set. The
'AN/UDM-6 is comprised of a woode§3§arrying case incorporating four cast aluminum
source jigs each containing one Plutonium source of specific activity, a mask
utilized for the reduction of the source count rate, and a cushioning pad to assure
that the source jigs are held in place.

3. 239Plutonium is electroplated onto 1% inch diameter stainless steel or nickel
disE§9 with a one inch diameter active area. A solution containing a known quantity
of "7 Plutonium Nitrate is utilized in the electroplating process. The sources are
dried and fired at elevated temperatures to assure the adherence of the radioactive
‘material. One hundred percent of the radioactive source disks are tested for
adherence by applying mdsking tape directly onto the active area. The masking tape
is removed and the adhesive side is analyzed for removable contamination. As
" specified by EIC, adherence criteria requires that no more than 0.01 percent of the
active material be removed. :

4. The radioactive source disks are incorporated into two inch aluminum doughnut
shaped source frames held together with the use of compression rings. The source
frames are labeled with a radioactive decal containing radioactive caution symbols,
radionuclide, caiibrated source activity in counts per minute (cpm) and source
serial number. This assembly is incorporated into the cast aluminum source jig
with three machine screws. '

5. The radioactive content of the four sources are of the order. of 1.4E3 cpm,

- 1.4E4 cpm, 1.4E5 cpm and 1.4E6 cpm which are calibrated with calibration standards
~ certified by, or -traceable to, the National Bureau of Standards. Each AN/UDM-6
‘Radiac Calibrator incorporates certification documentation as to the accuracy of
each of the radioactive sources.*

*The Qse of exponential notation, i.e., 1.4E3 (1.4 x 103), is employed in lieu of
-gtandard notation, i.e., 1400. :



“QRS EL-SF-H : _ 8 February 1982

MEMORANDUM FOR RECORD

.SUBJECT: Application for US Nuclear Regulatory Commission Special Nuclear Material
: License - AN/UDM-6 Radiac Calibrator Set

1. Reference.is made to letter, AEAGD-MMC-RA-CS, dated 30 Dec 81, subject as above.

2. Reference 1_provided concurrence to subject application and recommended change to

Supplement B, pafagraph 3, .of subject application. The recommended change has been
incorporated into subject application.

reepased By: Sm lﬁ\mﬁx

BARRY J. SILBER
Health Physicist

s ) _ ' ‘ '}' 0\ . '
' Reviewed and Approved By: S§j§i;&\ W& a;bv*—’
A o - " “STEVEN A. HORNE )

Chief, Readiness Division
Safety Office

e




- DEPARTMENT OF THE ARMY
HEADQUARTERS.UNITED STATES ARMY FORCES COMMAND
. ~  FORT MCPHERSON, GEORGIA 30330

REPLY TO
ATTENTION OF

7 DEC1S8]

SUBJECT: Application for US Nuclear Regulétory Commission Special Nuclear
: Materiel License - AN/UDM-6 Radiac Calibrator Set

Commander

US Army Communications - Electronics Command
~ ATTN: DRSEL-SF-H '

_Fort Monmouth, NJ 07703

1. Reference letter, CECOM, DRSEL-SF-H, 23 November 81, SAB.

2. Concur in application for US Nuclear Regulatory Commission Special
Nuclear Material License. :

FOR THE COMMANDER:

4

AsstA AG



"

-wd all incl

DJ-MB-MC (23 Nov 81) 1st Ind

' SUBJECT: Application for US Nuclear Regulatory Commission Special Nuclear

Material License - AN/UDM-6 Radiac Calibrator Set
Headquarters, Eighth United'St_ates Army, APO 96301 22 DEC 81

TO: . Commander, US Army Communlcatlons-Electronlcs Command and Fort Monmouth
ATTN: DRSEL-SF-H Fort Monmouth, NJ 07703

Concur in subJect appllcatlon.

FOR THE COMMANDER:

Assxstant Ad)utant General



TN

M

NGB-ARL-M (23 Nov 81) 1lst Ind : o
SUBJECT: Application for US Nuclear Regulatory Commission Special Nuclear
Material License - AN/UDM-6 Radiac Calibrator Set

HQ, Departments of the Army and the Air Force, National Guard Bureau,
Washington, DC 20310 58 DEC 1981

TO: Commander, US Army Communications and Electronics Command, ATTN: DRSEL-
S¥F-H, Fort Monmouth, NJ 07703

Concur.

- FOR THE CHIEF, NATIONAL GUARD BUREAU:

wd all incl ' : TLLIAM C. MACKERT '

Colonel, GS
Chief, Army Logistics Division



) ATCD-NC (23 Nov- 81) 1st Ind
SUBJECT: Application for US Nuclear Regulatory Commission Spec1a1 Nuclear
Material License - AN/UDM-6 Radiac Ca]ibrator Set
HQ, TRADOC, Ft Monroe, VA 23651 14‘3EG 1981

T0O Commander, US Army Commun1cat1ons E]ectron1cs Command ATTN: DRSEL;SF-H,
Ft Monmouth NJ 07703 ' ) '

Subject application has been reviewed. _Thisvheadquanters concurs,

FOR THE COMMANDER:

! Inct | ' DOREATHAIWANGRUM -
e . AS&STANTADJUTANTGENERAL

—



DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY WESTERN COMMAND
FORT SHAFTER, HAWAIl 96858 )

REPLY TO
ATTENTION OF:

APOPANG - | ' 23 DEC 1981

SUBJECT: - Application'for US Nuclear Regulatory Coirmission‘SPeci&l
Nuclear Material License - AN/UDM-6 Radiac Calibrator Set

Commander

US Armmy Communications-
Electronics Command

ATTN: . DRSEL~SF-H

‘Ft Monmouth, NJ 07703

1. Reference letter, DRSEL—SF—H 23 Nov 81, SAB.

2. Concur in license app]_lcatlon to Nuclear Regu.'latory Commission for
- the AN/UDM-6.

FOR THE COMMANDER:

A ¢
. H. %
@olonel, GS
Deputy Chief of Staff for
' q:eratlons and Plans



-

\\ DRSMI-MSR (23 Nov 1981) 1st Ind ‘
SUBJECT: Application for US Nuclear Regulatory Comm1531on Spec1al Nuclear
. Material License - AN/UDM-6 Radiac' Calibrator Set

' HQ, US Army Missile Comﬁandv Redstone Arsenal, 'AL 35898 15 December 1981

TO: HQ, US Army Communicatlons—Electronlcs Command DRSEL-SF, Fort Monmouth, NJ
07703 :

This office concurs in subject inclosure.

‘QIBERI D LONEY.
" Acting Chief :
Radiation Standards & Development Lab

Metrology and Laboratory Dlrectorate
US Army TMDE Support Group -

wd incl

e’
L]



~

'-DRSMI—MCI—DCN (23 Nov 81) 1st Ind

SUBJECT: Application for US Nuclear Regulatory Cornmission Special Nuclear
Material Llcence AN/ UDM-6 Radiac Calibrator Set

TO Dept of the Army, HQ US Army Communications-Electronics Command, ATTN: DRSEL-
SF-H, Fort Monmouth New Jersey 07703

C, US Army Iomzmg Radiation Dosimetry Center, ATTN: DRSMI—MCI—DCN,
Lexington, Kentucky 40511 10 December 1981

1. Concur that the subject license application properly describes our current respon51b1hty to
provide radiation officer services to Lexington-Blue Grass Depot Activity.

2. Request that the note in para 2-2 b of the rev1sed draft of TVl 3-6665-203-10 be changed to

read:

No maintenance or repair will be performed by the
operator. Lexington-Blue Grass Depot Activity is
the only authorized facility for maintenance or
repair of the calibrator.: Requests for maintenance
or repair will be ‘submitted to- the radioactive

. material control polnt for coordmauon with CECOM |
and LBDA. S

S

wdallincl - > JOSEPH M.KING .
' - S ‘ 'C, US Army Ionizing Rad1at1on
_ D051metry Center



e

'DRSEL-SF-H | T 8 February 1982

MEMORANDUM FOR RECORD

'SUBJECT: Application for US Nuclear Regulatory Commission Special Nuclear

Material License - AN/UDM-6 Radiac Calibrator Set

1. .Reference is made to letter, DRSMI-MCI-DCN, dated 10 December 1981, subject

as above.

2. Reference 1 provided concurrence to subject application for the AN/UDM-7C Radiac

‘Calibrator Set and recommended changes for the technical manual utilized with this

calibrator.

3. The technical manual has been revised to reflect these changes in accordance with
reference 1 above.

BARRY J. SILBER

) ' » rrepared By: m(\ﬁ@w J@G\

' Health Physicist

Reviewed and -Approved By:‘<§S*[i;£x BS\ i é}k~)\_
' STEVEN A. HORN

Chief ,  Readiness Division
Safety Office




N | SUPPLEMENT B
1. Reference: Paragraph 3 of letter/application.

2. " Local Radiation Protection Officer (RPO). All calibration in which the
AN/UDM-6 Radiac Calibrator Set is used will be Superv1sed by a qualified local
RPO. To be quallfled as such, a person must have received a minimum of 40 hours
of formal training in radiation protection including the following topics:

a. Principles and practices of radiation protection. .
b. Biological effects of radiation,

c. Rad10act1v1ty measurement standardlzatlon and monitoring technlques ‘and
_ instruments.

d. Mathematlcs and calculations basic to the use and measurement of radlo—
activity. t

e. The operation and use of the AN/UDM-6.
NOTES

A. Completion of theeRadiological Safety Course at the US Army Chemical School
or at the US Army Ordnance Center and School meets these requirements.

B. Where circumstances warrant, alternate training may be substituted if this
.training is approved by Commander, US Army Communications-Electronics:
Command, ATTN: DRSEL-SF, Fort Mommouth, New Jersey 07703. Such training

' must be received under the guidance of a qualified local RPO, and must
~include at least 16 hours of actual experlence 1n the use of the AN/UDM-6.

3. Operator or User. The operator or user of the AN/UDM 6 shall have a minimum

of 8 hours training under the guidance of a qualified local RPO for the AN/UDM-6

in the basic fundamentals of radlologlcal operations, radiac instrumentation theory,
‘application, survey techniquest and on-the-job training in operation and

care of the AN/UDM-6. Instructions shall include safe working practlces and 1nherent
hazards associated with the instrument.

4. Radlatlon Control Officer (RCO). To be qualified as an RCO for the AN/UDM-6,
" a person must have a technical, scientific or engineering background and have
successfully completed a minimum of 80 hours of formal training in radiation pro-
tection including the topics listed in item 2 above. '

5. Maintenance Depot for the AN/UDM-6.

a. Depot Radiation Protection Officer and Alternate(s) must have a minimum:

(1) A Bachelor's degree, or specialty, in Science, Engineering, Health Physics
or equivalent discipline.



e

(2) 160 hours of specialized training in radiation pfotection including:
(a) Principles and practices of radiation prote@tion.
(b) Biological effects of radiation.

(c) - Radioactivity meaSurement standardization and monltorlng techniques and
instruments.

(d) Mathematics and calculations basic to the use and measurement of radioactivity.
(e) At least one year of satisfactory experience in applied Health Physics.

b. Teghnicians.. The following are the minimum requirements necessary for persons
performing leak tests: :

(2) Same as in 3 ébove, and

(b) Sufficient training by the depot RPO or his appointed représentative(s) in

‘the use of radiation detection instruments for leak test analysis, which shall

include the method of performing the test, e.g., points on:equipment to be smeared
and method of taking smear; method of callbratlon of the instruments; and analysis of
smears and reportlng of smear results.
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SUPPLEMENT C

1. Reference. Paragraph 3 of letter/application.

2. AN/UDM—6 Radiac Calibrator Sets will be issued only to authorlzed callbratlon

activities at.the direct support/general support level. Typically, instrumenta-
tion will be sent to authorized calibration activities or will be calibrated by
a visiting mobile calibration activity (team). Calibration activities are
authorized by US Army TMDE Support Group on the basis of approved facilities,
equipment, standards, procedures and qualifications of personnel.

: 3; Most of the sets will be used by four to seven-man Army TMDE Support Teams
" (one set per team) who have received training in the principles and practices of

radiation protection which incluled specific training in the safe use of the
calibrator set. At least one team member will be qualified and approved as a
local RPO receiving a minimum of 40 hours formal training in radiation protection
as outlined in paragraph 2 of Supplement B. The teams will operate at various
Army installations/activities described in Supplement F which possess alpha
detection instrumentation. Other users will be authorized Army depots, installation

. .and. activity calibration facilities, and the US Army Chemlcal School, Fort

McClellan, Alabama, radiation safety tra1n1ng branch.



SUPPLEMENT D
1. Reference: Paragraph 4 of letter/appliéation.

2. 1Inclosures 1, 2 and 3 are the qualifications of License Manager, Radiation
Protection Officer, and Alternate Radiation Protection Officers.



BERNARD M. SAVAIKO, Ch1ef Safety Office, US Army Commun1cat1ons Electronics

" Command (CECOM), Fort Monmouth New Jersey

i
N

a. Educat1on. 1957 - B.S. Industrial Engineering, Columbia University,

New York, New York.
b. Profess1ona1 Exper1ence
(1) 5 years - Safety 0ff1cer - US Air Force
(2) 4 years - Industr1a1 Safety - U.S. Steel Corporat1on

(3) 20 years - Industr1a1 Safety and Chief, Safety Office- USACECOM .

(former]y US Army Communications and Electronics Mater1e1 Readiness Command
and US Army Electronics Command) Fort Monmouth, New Jersey, including 3 years
experience as a Radiation Protection Officer with responsibilities for the
contro]’of various commodities containing radioactive materials.

Mr. Savaiko is de51gnated as the manager of Nuclear Regu]atory Comm1ss1on

~ Licenses and Department of the Army Author1zat1ons

Incl 1.



- 7> STEVEN A. HORNE, Chief, Readiness D1v1s1on, Safety Office and Health Phys1cist

) us Army Cmnnun1cat1ons Electronics Command. (CECOM), Fort Monmouth New Jersey

1. Educational Background:

01d Dominion University 3 Years. 1964 —'Associate-in

Norfolk, Virginia o Applied Science

The Catholic Univérsity of 2 Years 1975 - BSE Nuclear Science
America : . and Engineering
Washington, DC '

The Catholic University of - 1975 - Gréduate-Wonk in
America ' v Nuclear Science and
Washington, DC : Engineering

2. Formal Tra1n1ng and Exper1ence in Radiation Protection Methods,
Measurements andEffects .

Duration of o Formal
A Training " On The Job Course

.a. Fifty-six semester hours 1961-1975 .~ No = Yes -
~pertaining to radiation, including ’ _
N college physics, Environmental
] Aspects of Nuclear Power Plant
g Management, Environmental Radio-
activity, Nucleonic Fundamentals,
Nuclear Properties and Interactions,.
Nuclear Physics, Nuclear Radiation
‘Detection, Nuclear Reactor Physics,
Radiation Biology, Radioisotope
Techniques and Radiological Physics
- 01d Dominion. University and The
‘Catholic University of America.

b. Radiation Detection Effects 1 Year Yes . No
and Devices Utilizing various type :
of high energy accelerators -

Virginia Associated Research Center

Newport News, Virginia, and NASA

Langley Research Center, Langley,

"Virginia.

c. Radiation safety, detection. 2 Months : Yes No
instrumentation and isotopic handling ’
equipment - Flow Corp,. Fort Belvoir,
Virginia.

/ Incl 2
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d.. Rad1o’og1ca] Safety Course
perta1n1ng to Nuclear Moisture/
Density Instrumentation - Seaman
‘Nuclear Corporation, Milwaukee, -

- Wisconsin. :

e. Occupational Radiation
Protection Course 212 - Public:
Health Services, Las Vegas, Nevada.

f. . Fundamentals of Non-Ionizing
-~ Radiation Protection Course 264 -
* Public Health Service, Rockville, -

Mary]and

g. Laser Safety Course -
University of C1nc1nnat1, 0h1o

h. Rad1onuc11de Analysis by
Gamma Spectrocopy Course 208 -
Public Health Service, W1nchester,

Massachusetts.

i. - Radiation Guides and Dose
Assessment Course 272 - Environ-
‘mental Protection Agency, Las Vegas,

Nevada.

3. Exper1ence with Rad1o1sotopes

Duration of "~ Formal

- Training -~ On The Job  Course
24 Hours, , No Yes
80 Hours No Yes
40 Hours No Yeés .
40:Hours No - Yes
80 Hours No Yes -
80 Hours

Duration of.

- No Yes

- Maximum ~ . o
Isotope Act1v1t1es in Cur1es Experience Type of Experience:
241Am, 1 3 Years ) For all radionuclides
: _ ‘listed, experience
252 ' consisted of Tlabora-
cf _ .27 3"Years tory analysis, wipe
57 - N tests, experiments and
Co: - 0.1 - 4 Years ~evaluations ut111z1ng
: ' these sources
60¢, 1200 8 Years
137 1 8 Years
3y 20 8 Years
1921r 100 . 8 Years
147Pm 8 Years




Maximum , ' ~ Duration of

. Isotopé ) Activities 1n Curies Experience
226RaBe‘_ | 1 - : 5 Years
 239PuBe ' 1 1 Year

Sr ' Q.l _. 2 Years

a0

4. Experience with other Radiation Producing.Machihes:

Radiation Machine Duration of Experience ' Type of Experience
a. NASA Langiey _ 1.5 Year Radiation damage
Research Center, and Shielding Experi-
- Virginia Associated-Re- ‘ : . ments and Related
search Center's, Space - * Health Physics

Radiation Effects Labo- ' v Studies.
ratory consisting of a S
2 MeV Van de Graff

accelerator, 3 MeV Dyna-

mitron accelerator,

10 MeV Linear Electron

Accelerator, a 600 MeV

Proton Synchrocyclotron

Accelerator and a 14 MeV

Neutron Generator.

b. 250 -KeV General Electric 8 Years . " Health Physics and

Corporation X-ray machine. - : o S ~ laboratory experiments.
. - Various epergy dis= 8 Years .Health Physics and
pers1ve ‘and wave length X-ray _ - -laboratory experiments.

fluorescence spectrometry with
X~-ray generators up to 50 KeV.

5. Experience with radiation:

1964-1965 - Virginia Associated Research Center, NASA Langley Research
Center, Virginia as Health Physics Techno]og1st

1965-1966 - E.R. Squibb, New BrunSW1ck New- Jersey as Rad1ochem1st Isotope
Technologist.

1966 1968 - Flow Corporation, Nuclear Division, Fort Be1vo1r, Virginia as
: Radiation Eng1neer.

v1968 1976 - US Army Mobility Equipment Research and Development Command,
’ Fort Belvoir, V1rg1n1a as Health Physfc1st.

1976- 1978 - US Army Electronics Command, Fort Monmouth, New Jersey as
: - Health. Phys1c1st.»




-

1978-1981 - US Army Communications and Electronics Materiel Readiness
Command, Fort Monmouth, New Jersey, as Health Physicist.

1981-Present ~ US Afmy Communications-Electronics Command Fart
Monmouth, New Jersey, as Chief, Readiness Division, Safety
Office and Superv1sory Health Physicist. :



BARRY J. SILBER, ‘Health Physicist, US Army Commun1cat1ons E]ectron1cs Command

- (CECOM), Fort Monmouth New Jersey

a. Educat1on

(1) A.A. - Brooklyn College of the City University of New York, Brook1yn,
New York - 1965.

(2) B.S. - Brook]yn College of the Clty Un1vers1ty of New York, Brook1yn,
New York - 1969. Major: Chem1stry

b. .Professional Exper1ence:

(1) October 1966 - May 1967: :
Allen Pharmacal Corporation, 175 Pearl Street, Brook]yn New York.
Laboratory Technician - Analytical Chemistry Laboratory
Laboratory analyses of pharmaceuticals at various stages of manufacture to
insure compliance with Food and Drug Administration Regulations as well as
United States Pharmacopeia and National Formu]ary Monographs.

(2) June 1967 ~ March 1970:

- EON Corporation, 175 Pearl Street, Brook]yn New York.

Chemist - Responsible for all health physics activities, including radiation
surveys, air sampling and wipe tests, leak testing of sealed sources, decon-
tamination of fac111t1es and equipment, disposal of radioactive wastes, calibra-
tion of radiation survey and measurement instrumentation, record-keeping, etc.,
to insure compliance with US Nuclear Regulatory Comm1ss1on (NRC) and New York
State Regulations; 1iaison between requilatory agencies and corporate management;
authorized radiation worker (user) of muitiple types of radioactive materials
used in the manufacture of radiation sources for commercial, military and highly
specialized (custom-made) use; responsible for all chem1stry activities including
metallurgical applications on products at var1ous stages of manufacture to meet
quality control specifications. :

(3) March 1970 --June 1977:

State of New York Department of Labor, Division of Safety and Hea1th 2 World Trade
Center, New York, New York. .

Senior Rad1ophys1c1st - Radiological Health Unit.

Responsible for the review of applications, including the evaluation of fac111t1es,
equipment, personnel and products containing radioactive materials, and in the
preparation of State licenses authorizing the possession and use of radiocactive
materials by persons in industry and related activities-in this State; assist in
the administration of the 11cens1ng program; consult with and assist industrial
management personnel and others in estab11sh1ng radiation protection programs;
conduct inspections, special prelicensing 1nvest1gat1ons, radiation surveys and .
tests at the sites of licensees and registrants using radiation sources to en-
force state regulations and to insure that radiation workers and the general public
are fully protected assemble environmental research data, analyze and interpret

- this data, assist in the pub11cat1on of sc1ent1f1c reports, and tra1n1ng of new

staff members,

Incl 3



PR (4) June 1977 - January 1978
) US Army Electronics Command (ECOM), Fort Monmouth, New Jersey
Health Physicist - Responsible for health physics functions in the establish-
ment and implementation of the ECOM Safety Program aimed at establishing 1ife
cycle controls of ECOM commodities utilizing radioactive material and ionizing
radiation producing devices; responsible for the evaluation of radiological
protection programs and radiation facilities to determine their adequacy and
- to insure compliance with DA Authorizations and NRC Licenses; perform studies
and evaluations necessary to minimize the health risks to personnel;prepare and
review applications for DA Authorizations and NRC L1censes, estab11sh and maintain
rad1at1on protect1on records and files.

(5) January 1978 - April 1981:
US Army Communications and Electronics Materiel Readiness Command (CERCOM), Fort
Monmouth, New Jersey. : .
Duties are the same as in Item b(4) above. - Name change from ECOM to'CERCOM.

(6) May 1981 -.Present:
CECOM, Fort Monmouth, New Jersey. - ' ' ‘
Duties are the same as in Item b(4) above. Name change from CERCOM to CECOM.
c. Formal Training in Radiation Protection Methods, Measurements and Effects:

Duration of -Formal
~Training On-The-Job Course

/) ' (1) X-Ray Technology for Radiological - 3 Days’ ' No Yes
_ Health Personnel-Memorial Hospital for : -
‘Cancer and Allied Diseases, 444 East 68th
‘Street, New York, New. York - 11 January -
14 January 1971. - ,

(2) 0r1entat1on Course in Regu]atory 3 Weeks = No Yes
Practices and Procedures - NRC, Bethesda,
Maryland - 1 March - 19 March 1971

(3) Health Physics and Radiation 10 Weeks " No ~ Yes
Protection - Special Training Division, : : ' ‘
Oak Ridge Associated Universities, Oak
Ridge, Tennessee - 12 February 1973 to
20 April 1973. Sponsored by the NRC for
Agreement State regulatory personnel.

(4) Radiological Safety Course - - 3 Weeks No Yes
US Army Ordnance and Chemical Center and '
School, Aberdeen Proving Ground, Maryland
- 25 October - 15 November 1977,

. (5) Internal Dosimetry for Fixed 1 Week No Yes .
Nuclear Facilities-Oak Ridge Associated
. Universities, Oak Ridge, Tennessee - '
y 5 November - 9 November 1979.

(6) Managers' Environmental Course - 1 Week No Yes .
US Army Logistics Management Center, Fort o : '
Lee, Virginia - 13 July - 17 July 1981.
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'>- d. Experience with Radiation.

' Maximum Duration of »
. Isotope - Amount Experience - . Type of Use
(1) ¢ 60 mCi 3 Years For items 1 through 10-manu-
32 o : facture of sealed sources,
(2) P 10 mCi 3 Years health physics surveys and
o 36 - _ wipe tests. '
(3) ¢ 10 mCi - 3 Years :
4) i 10 mCi 3 Years
- (5) QQSr/goY 50 mCi 3 Years - For items 11 and'14-ca]ibration
‘ 99 ) - of radiation instrumentation,
(6) “"“Tc .100 mCi 3 Years - health physics surveys and wipe
_ : tests.
(7) 1%Ry/1%gn 50 mci | 3 Years '
@) *ce/1%pr 500 mci | 3 Years _
@) *pn 500 mCi 3 Years  For items 12 and 13-health
: physics surveys and wipe tests.:
204
~ ~ (10) T 50 mCi 3 Years: : : .
) ' ' _ L
/a1 %% 10 mCi 3 Years
c2) %o 200ci 3 Years
(13) Y ot 3 Years
(14) %53 20 nCi 3 Years
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PATRICIA ANN ELKER, Health Phys1c1st us Army Commun1cat1ons E1ectron1cs Command .

. (CECOM), Fort Monmouth New Jersey

a. Educat1on.

(1) Rutgers University, New Brunswick, New Jersey.
Presently completing program of graduate study in Radiation Science..
Course work has included: Bioinorganic Chemistry; Radiation Physics; Special
Topics in Radiologic Health; Laboratory Methods of Radiation Detection;

- Radiation Chemistry; Radiation Biophysics; Electronics and Instrumentation;

Advanced Special Problems; Radiation Dosimetry.

(2) J.F.K. School of Nuclear Med1c1ne, Edison, New Jersey
_ Certificate in Nuclear Medicine Technology, 1976. ARRT, NM- 1976
NMTCB-1978. Award: Mallinckrodt Academic Achievement Award. -

- (3) Monmouth Co]]ege, West Long Branch, New Jersey
: BS Degree in Biology, January 1976. Minor - Medical Techno1ogy

(4) Susquehanna University, Se1insgrove, PA
Biology program 1971-1973.

- b.. Professional Experience:
(1) July 1981 - present
Health Phys1c1st US. Army Commun1cat1ons E]ectron1cs Command

Fort Monmouth, NJ.
Respons1b1e for health.physics functions in the establishment and

1mp1ementat1on of the-CECOM Safety Program aimed at establishing 1ife cyc]e

~controls of CECOM commodities utilizing radiocactive material and ionizing

radiation producing devices; responsible for the evaluation of radiological
protection programs. and radiation facilities to determine their adequacy and to
insure compliance with DA Authorizations and NRC Licenses; perform studies and
evaluations necessary to minimize the health risks to personnel; prepare and
review applications for DA Authorizations and NRC Licenses; - establish and -
maintain radiation protection records and files..

(2) July 1980 - July 1981

Supervisor, Radioactive Material Section, Radiation Physicist,
Department of Environmental Protect1on (DEP), Bureau of Radiation Protection (BRP)
Trenton, NdJ. '

‘Responsible for supervision and coordination of the radioactive
material (RAM) program. Authorized to approve or reject licenses or amendments
for possession and use of RAM after assessment of user qualification, radiation
safety program, and compliance with State rules and regulations. Reorganized

_ Incl 4
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’program format and developed inspection procedures, forms and criteria.

Evaluated and provided recommendations for quality assurance of radio-
pharmaceuticals and instruments at facilities. Assigns and trains inspectors
for RAM facility program review. Issued letters of non-compliance or compliance
resulting from inspection. Performed inspections and violation investigations.
Registered NRC licensable materials. Registered accelerators and reviewed
radiation safety surveys. Authorized to approve or reject applications for
certificates of handling in the transportation of any RAM above 20 curies.

State Radiological Assessment Officer on call for nuclear generating station
emergency response, and assists in emergency planning. Member of emergency
response team with authority to make immediate decisions relative to public

~health and safety regarding control of radiation. Maintained Bureau's RAM

storage area and records of accountability, radiation safety surveys, and
compliance with NRC license requirements. Responsible for monthly report and
statistic preparation involving RAM users, 1nspect1ons, violations, NRC
reg1strat1ons, and accelerators. Responded to all inquiries involving RAM or
non-ionizing radiations. Developed fee schedule format, and maintained -

" records. Proposed regulations for NJ Administrative Code adoption.

(3) February 1980 - July 1980 ‘

Rad1atlon Phys1c1st DEP BRP Trenton, NJ.

Enforced State rules and regulations governing medical and
1ndustr1a1 or research radiation producing units. Responsible for compliance
testing and evaluation, report preparation, and performance of radiation. safety
surveys. Authorized to impound non-compliant units preventing usage
establishing public and/or' occupational safety. Conducted special projects
evaluating radiation hazards and development of procedures for control and
reduction of unnecessary radiation.. Investigated violations and incidents post
notification of radiation hazard with authority to establish improved radiation
safety requirements. "Participated as member of radiation emergency response
team. o . ' '

(8) Jahuary 1979 - January" 1980'

Nuc]ear Medicine Techno]oglst, St Peter's Medical Center,

"New Brunswick, NJ.

Performed d1agnost1c 1mag1ng and evaluation for improved med1ca1
diagnosis. Performed quality control and calibration of instrumentation and
computer. Responsible for patient orientation to procedures, radiopharmaceutical
preparation, dose calculation and assay for intravenous or other approved
aseptic method of dose administration. - Performed radiation monitoring for
safety and regulation compliance evaluation. Respons1b1e for proper radiocactive
waste disposal compliant with all regulatory agencies and safety standards.
Performed sophisticated computer analysis for diagnostic studies. Performed
in vivo diagnostic evaluations. Responsible for on call emergency routines.
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(5) May 1976 - January 1979

Nuclear Medicine Technologist, Jersey Shore Medical Center,
Neptune, New Jersey . . o '

Same as above, including ultrasound and Doppler technologies
for diagnostic procedures. Radioimmunoassay for in vitro procedures.
Responsible for monitoring and maintaining records for therapeutic sealed

source storage area.

c. - Additional Formal Training in Radiation Protection Methods,
Measurements, Effects:

(1) Internal Dosimetry for Fixed Nuclear Faci1ities-5pecia1 Training
Division, Oak Ridge Associated Universities, Oak Ridge, TN,
September 1981. One week forma} course.

(2) Emergency Response for Nuclear Incidents - Sponsored by the
Federal Emergency Management Agency at the DOE Nevada Test Site,
Las Vegas, Nevada, November 1980. ' Two week formal course..

- (3) Emergency Response - Sponsored by the NJ Bureau of Emergency
Response at the NJ Bureau of Radiation Protection, Trenton, NJ,
1980. One week formal course.

-(4) Quality Control in Radiographit Procedures and Processing -
‘E.I. duPont Nemours Training Center, 1980. One week
formal course. ' :

(5) Quality Control in Nuclear Medicine - Bureau of Radio]ogiéa]
~ Hea!th program, sponsored by the NJ State Society of Nuclear
Medicine at Middlesex General Hospital, New Brunswick, NJ,
1979. Twelve hours formal training. '
d. Ekperiehce with Radioactive Materials:

v (seé attached 1ist)




Isotope

;PR ow N

R N o

- 10.
11.

12.
13.
14.
15.
16.

17.

131

Y

99Mo/
I

75¢¢

Ga.
201T1‘

32,

133
81

Xe

81m,

Rb/™" " Kr

IZSI

gngc‘

Maximum

Amount
1.0-3.0 Ci
10 mCi
5 mCi
50 mCi
30 mCi
20 mCi -
100 mCi
25  mCi
50 'mCi

 Sea1ed Source

RIA

123I

137,

226Ra
192Ir

60
57

Co
Co
133Ba

PuBe -

10 mCi

500 mCi

500 mg
80 Ci
100 Ci
30 hCi
10 mCi

 Duration of
Experience

5 Years
5 Years
5 Years
5 Years
E Years
'5‘Years
5 Years.
2 Years

5 Years

5 Years

5 Years
' S_Years

6 months

1 month

5 Years
" 5 Years

1 month

" Type of Use

For items
1 through 16,

. radiopharma-

ceutical preparation,
dose injection,
and/or related
diagnostic
procedures,

health physics
surveys, wipe test
analysis, and
instrument
calibration.



SUPPLEMENT E
1. Reference: Paragfaph 4 of lettef/applicatibn.

2. - The Army program for control of radioactive items of supply is prescribed
specifically in two regulations. AR 700-64, Radiocactive Commodities in the DOD
Supply Systems, is an interservice regulation which prescribes responsibilities
for control of radioactive items and components which are introduced in the

supply system. AR 385-11, Ionizing Radiation Protection, establishes requirements
for obtaining NRC licenses for radioactive materials and authorizatioms to possess
radioactive material not controlled by.NRC, and requirements for individually
controlled items of supply, the tramnsportation of radioactive materials and the
disposal of unwanted radioactive material. Major Army commands are implementing
these Department of the Army (DA) regulations.

v3. The authority contained in NRC licenses and DA authorizations issued te CECOM

permits DOD installations and activities to acquire and use certain radioactive
calibration and test items without obtaining their own license or authorization
for these items (a DA authorization is required for radioactive material not
controlled under an NRC specific license). This is based upon commitments made

by CECOM that all Army elements will comply with conditions contained in those
licenses and authorizations and with pertinent Federal, DOD and Army regulatioms.
Both NRC and DA require control of all operations involving radioactive items to
insure the safety of personnel and property. Army activities possessing licensed
radiocactive sources and the agencies controlling them are subject to inspection by
the NRC in addition to inspection by Army elements.

4. The mission of CECOM includes the management and .performance. of all material

"life cycle functions and services and acts-as DA licensee for Army-wide dlStrlbu-

tion of these items. The following is a description of functlons of the various
CECOM elements prov1d1ng a coordinated effort' , :

a. The functlons for the manager of the NRC Lieense/DA Authorization are
assigned to the Chief, Safety Office of the Command Staff of this headquarters.
The responsibilities of the manager are to:

(1) Coordinate, obtain, administer, review, amend and maintain necessary
licenses/authqrizations for radiocactive commodities managed by this command.

(2) Provide information and guidance to all commanders, with respect to
limitations, constraints, conditions or procedures which affect the responsibilities.

‘of those commanders for the radiocactive commodity.

(3) Monitor the various elements of the life cycle program of the radioactive
commodities to assure compllance with conditions of the applicable license/
authorization.

4) ASsufe that licensed/authorized material is not transferred to unauth-

orized persons or organizations.

b. The health physicists serve as the CECOM staff contact for radiation
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control and license/authorization matters to the Army Materiel Development

~and Readiness Command, other major commands and DA elements, other services

and federal agencies; provide advice and assistance to other CECOM elements
involved in the fielding of radioactive items, the National Inventory Control
Point (NICP) (an element of CECOM), depots and other Army elements; prepare
applications for NRC Licenses/DA Authorizations for Army-wide distribution of
assigned items; prepare radiation safety instructions for incorporation in
technical literature and other published guidance pertaining to the items;
coordinate with the NICP to assure that requisitioning elements are authorized
to and technically capable of receiving the item and the procurements do not
exceed the quantity or use limitations imposed by the various licenses; perform
pre-award and post award health physics surveys of contractors; provide health
physics advice to be included in instructions for disposal of radioactive waste,
and ‘serve as staff officers for notification, investigation, and preparation of
reports required in the event of an accident or 1nc1dent in which this command's
radiocactive items may be involved. :

c. The CECOM NICP located at Fort Mommouth, New Jersey in conjunction with
the CECOM Safety Office has adopted special procedures for individually controll-
ed radiocactive items that are in addition to standard Army Supply practices
used for all type classified items through maintenance of a computerized data
retrieval system that contains information such as the radiocactive commodity
type number, set serial number, location, responsible RPO, alternate RPO, where
applicable, their qualifications, and all leak test results. In addltlon, the
control point maintains records of procurements, receipts, Storage locations,
shipments, using locations, authorizes, issues, and assures adequate supply.

It reviews requisitions submitted and when. approved, issués material release
orders to the designated depot for shipment of the material to the requisitiomer.
Requisitions are submitted through various command control chammels. The control
point bases its approval on previously established authorization of the requisi-
tloner to receive the item from the supply standp01nt such as an approved Table
of Allowances. Upon approval of the requisition, the control point issues a
material release order to the depot storing the item. The depot ships' the item
directly to the requisitionmer, notifies the control point and furnishes other
shlpping data which is forwarded also through supply property office channels.

d. The maJor Army commands have establlshed-regulatory requlrements for
control of the radiocactive items. Each major command has established at the
headquarters level a radioactive material control point and appointed a command
radiation control officer to administer control of radiocactive items within the
commands. That officer reviews and concurs in the qualifications of local RPO

"within the command, maintaiis. records of radioactive items by location and assures

periodic inventory and leak tests by using activities, performs periodic inspec-
tions/audits of accountable installations/activities to assure that items are
properly handled in accordance with Army and NRC regulations, and to assure the
submission of inventory and leak test reports and accident/incident reports to
the appropriate commodity command as required by Army regulations. The local
RPO is responsible for administering the local radiation protection program.
Local programs provide for designated controlled areas, dosimetry, instrumenta-
tion, operating procedures to supplement published manuals for the items, receipts;
transfers, storage and records. ' Requisitions originated by using elements are
processed through the local RPO to the major command radiation control officer.
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The requisition is reviewed from the radiation protection standpoint and -

logistics authority for possession. " If approved, the requisition is forwarded

to the NICP. Upon receipt of notification from the NICP of the transaction the
information is forwarded to the local radiation protection officer who assumes
radiation protection responsibility for the item. Requests for transfers of items
between installations/activities are reviewed by the command radiation control
officer and if approved reported to the NICP. Transfers outside the major commands
are reviewed and approved by the NICP following coordination with CECOM health
phliysicists. Reports of excess items are submitted through command channels to

the NICP for review of serviceability, turn-~in, or disposal as radioactive waste.
The NICP, in conjunction with assistance and directives provided by health
physicists at the CECOM Safety Office, determines disposition of the excess items.

e. LBDA will provide bulk storage, maintenance, where required, leak test
analyses, recalibrations, quality surveillance and issue of the AN/UDM-6 Radiac

. Calibrator Set. No maintenance will be performed on the radioactive material/

radlatlonvsource itself. Cosmetic maintenance may be performed on the calibrator
casing. Where radiocactive materials are involved, LBDA has established ware-

‘housing facilities and handling procedures governed by a formal radiation protection

program. The program is administered by a qualified physicist (RPO) from the US
Army Ionizing Radiation Dosimetry Center (AIRDC) of the US Army TMDE Support Group
located at LBDA through a Memorandum of Understanding (MOU) between the two.organ-
izations. Mr. Joseph M. King, Chief, AIRDC has been designated to serve in this
capacity. As with non-radioactive items, items are inspected when received, at
intervals during storage and immediately before shipment. All AN/UDM-6 Radiac
Calibrator Sets are tested for leakage of radioactive material prior to shipment
to users. Item inspections are conducted according to established surveillance
procedures as determined by CECOM. The ‘quality surveillance program for the"
AN/UDM-6 Radiac Calibrator Set will be performed by either the LBDA-AIRDC RPO,

his alternates or the CECOM Health Physicists and will involve the annual leak
testing of a random sampling of at least one percent of depot assets and/or a
minimum of five each of the AN/UDM-6 Radiac Callbrator, ‘whichever is greater.
LBDA-ATRDC will provide the results to Commander, USACECOM; ATTN: DRSEL-SF-H,
Fort Monmouth, New Jersey 07703. Appropriate action will be taken if results
indicate a trend toward leakage. LBDA will provide the NICP with notification

of individually controlled item receipts, inspections and shipments. NRC licenses
issued to LBDA-AIRDC, NRC Byproduct Material License 16-05033-01, NRC Source A
Material License SUB-417, and NRC Special Nuclear Material License SNM-623, des-
cribe the qualifications of the LBDA-AIRDC RPO, his alternates and the LBDA-ATRDC
Radiation Protection Program. a

f. The program for control of the AN/UDM~-6 Radiac Calibrator Set, as with other
radioactive items is, to the extent practical, the same logistics procedures
applied to other Army supplies. Regulatory guidance has been established by DA
and implemented by the various commands governing the management process, life-cycle
management of material, logistics managemént and support, procurement, maintenance,
storage, tramsportation, including packaging and disposal. For radioactive items

" the procedures are augmented by specific regulatory controls pertaining to the

possession and use of radioactive materials, control of personnel radiation expo-
sure, safe storage, handling, maintenance, transportation and disposal of the
items. For the AN/UDM~6 Radiac Calibrator Set, morestringent controls have been



established as distribution of these devices are limited to authorized calibra-
tion activities as outlined in Supplements B and C. These controls include
identifying and insuring that the AN/UDM-6 Radiac Calibrator Set is coded in
the Commodity Command Standard System Automated Data Processing Program as
radioactive in accordance with Appendix A of AR 708-1, Cataloging and Supply

. Management Data. This calibrator set is coded with a Special Control Item Code
‘ (SCIC)'of‘A”meaning Regulated and containing a radioactive item. Requisitions
are processed initially by computers and due to the radioactive SCIC designation,
are then processed manually by the NICP item manager to verify that the
requisitioners are authorized to receive the calibrator set. To insure that
the above requirements are being implemented, the CECOM Health Physicists
maintain close coordination with the item manager. Recalibration and

recertif ication of the AN/UDM-6 Radiac Calibrator Set will be performed by
AIRDC, the US Army TMDE Support Activity Pacific (ATMDESAP), Camp Carroll,
Korea; Nucleonics Branch, US Army Area TMDE Calibration and Repair Center -
Pirmasens, Germany (ACRC-P); and the Nucleonics laboratory Branch, US Army

- Calibration and Repair Center - Sacramento (ACRC-S), Sacramento Army Depot,
Sacramento, California. In addition to AIRDC, health physics laboratory counting
equipment capable of measuring 0.001 microcuries are also available from
'ATMDESAP, ACRC-P and ACRC-S for evaluation of the three month leak test smears’
of the calibrator set. Leak test results are forwarded through Army channels
to Commander,rUSACECOM, ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey 07703 for
inclusion into the computerized.data retrieval system as specified in paragraph
b above.  The Health Physicists of the CECOM Safety Office-will review wipe
test analysis for trends toward leakage of the source sets as contained

within the AN/UDM-6 Radiac Calibrator Set to determlne tlmely replacement prlor
to sourcef(s) becomlng hazardous.

g. Users of the AN/UDM 6 Radiac -Calibrator Set are prov1ded with spec1f1c
instructions on the operation, safe handling, control and maintenance as
described in Technical Manual 11-6665-248-10 (Inclosure 1). This information
satisfies the radiation protection instructions to users as required by Title 10,
Chapter 1, Code of Federal Regulations, Parts 19 and. 20. ' In addition, Form NRC-3,
Notice to Employees, is provided with the technical manual. Commander, USACECOM,
.ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey 07703 will make available to the
users the appropriate NRC regulations, the NRC license, license conditions,
documents incorporated into the license by reference, and amendments thereto,

and any notice of violation 1nvolv1ng radiological working conditions for
examination.

5. 1In evaluating possible radiological hazard resultant from utilization of the
AN/UDM-6 Radiac Calibrator Set, an Environmental Assessment (EA) was prepared
based on conservative assumptions which lead to the conclusion that external
exposure rate would not exceed 1.41E-12 gray/hour (1.41E-10 rad/hour) at an
operating distance of one foot. Hypothetical internal dose evaluations
resulting from ingestion or inhalation following source damage, improper
disposal, installation fire and a transport accident identify committed dose
equivalents below recommendations stated in the International Commission on
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Radiological Protection Publications 26 and 30. Complete analyses for external

.and ' internal doses are presented within the EA for radiological considerations.

Exposure levels presented confirm that the utilization of the AN/UDM-6 Radiac
Calibrator Set poses insignificant to non-existent radiological consideration

and excludes consideration of environmental quality degradation. The EA is
included as Annex I. : .



) NOTE

Inclosed is an abbreviated organizational chart as required by paragraph 3—2 g.(3)
of AR 700~64, Radloactlve Commodities in the DOD Supply Systems.



DIRECTORATE OF MAINTENANCE
MAINTENANCE PROCEDURES
LOGISTICS SUPPORT
TECHNICAL MANUALS

LEXINGTON-BLUEGRASS DEPOT ACTIVITY

RADIATION SAFETY CONTROLS~FUNCTIONAL CHART

ARMY MATERIEL DEYELOPMENT
AND READINESS COMMAND

QUALITY ASSURANCE PROGRAM MANAGEMENT
RADIATION PROTECTION PROGRAM MANAGEMENT

ARMY TEST MEASUREMENT DIAGNOSTIC»EQUiPMENT SUPPORT GROUP

TECHNICAL GUIDANCE, ARMY METROLOGY SYSTEM
STANDARDIZATION OF CALIBRATION STANDARDS & PROCEDURES

ARMY COMMUNICATIONS - ELECTRONICS

COMMAND

COMMODITY MANAGEMENT,

SAFETY OFFICE
HEALTH PHYSICS
RAD SAFETY PROCEDURES

LICENSING .

CONTRACTOR SAFETY -

PRE-AWARD, POST AWARD.
SURVEYS '

CALIBRATION SOURCES

DIRECTORATE OF PROCUREMENT

INVITATION FOR BIDS
REQUEST FOR QUOTATION
PROCUREMENT

- PROCUREMENT AUTHORIZATION

'DIRECTORATE OF MATERIEL MANAGEMENT
NATIONAL INVENTORY CONTROL POINT

- CATALOGING

INVENTORY CONTROL
REQUISITION REVIEW
MATERTAL RELEASE ORDERS -

INITIAL RECEIPT AND INSPBCTION
BULK STORAGE
CALIBRATION
ISSUE
REPAIR
RECALIBRATION
QA SURVEILLANCE
LEAK TEST EVALUATION

SACRAMENTO ARMY DEPOT

RECALIBRATION -
LEAK TEST EVALUATION

PIRMASENS, GERMANY

RECALIBRATION
LEAK TEST EVALUATION

_OTHER_INSPECTION~AGENCIES

DEPARTMENT OF THE ARMY, OFFICE OF
THE INSPECTOR GENERAL AND -
SUBORDINATE COMMAND COUNTERPARTS

Ué ARMY AUDIT AGENCY

US ARMY HEALTH SERVICES COMMAND,
ENVIRONMENTAL HYGIENE AGENCY

DIRECTORATE OF PRODUCT ASSURANCE
QUALITY ASSURANCE PROCEDURES
PRE-PRODUCTION TESTS

INITIAL PRODUCTION TESTS - .
PRODUCTION ACCEPTANCE TESTS
DEPOT QA SURVEILLANCE PROCEDURES

CAMP CARROLL, KOREA

RECALIBRATION -
LEAK TEST EVALUATION



MOBILE TEAMS

CALIBRATE INSTRUMENTS
A AT USER LOCATIONS

S

MAJOR COMMAND RADIOACTIVE MATERIAL CONTROL POINTS

COMMAND RADIATION CONTROL PROGRAM MANAGEMENT
INVENTORY. AND LEAK TEST PROCEDURES, RECORD, REPORTS
SURVEYS/INSPECTIONS OF USER ACTIVITES

SUBORDINATE COMHAND RADIATION CONTROL PERSONNEL

IMPLEMENTATION OF COMMAND RADIATION CONTROL PROGRAH
- SURVEYS/INSPECTIONS OF USER LOCATIONS

USERS - AUTHORIZED CALIBRATION ACTIVITIES

DEPOTS

CALIBRATE INSTRUMENTS

RECEIVED FROM USERS
NOT VISITED BY

MOBILE TEAMS AND
INSTRUMENTS FOR OWN USE
EVALUATION OF USER LEAK
TESTS AS REQUESTED

INSTALLATIONS

CALIBRATE INSTRUMENTS
FOR OWN USE

TRAINING CENTER/SCHOOL

RAD SAFETY TRAINING OF ARHY
PERSONNEL ‘



| DISPOSITION FORM

For use of this form, ses AR 340-15, the proponent agency is TAGCEN.

| DRSEL-SF
3

REFERENCE OR OFFICE SYMBOL

SUBJECT

’RequéSféd.Changes to Technical Manual (M)
11-6665-248-10 (DRAFT), Operators Manual, Calibrator,
" Radiac, AN/UDM-6 (NSN 6665-00-767-7497)

1 Incl
as

/
S

'~ DRSEL-ME-PES

FROM™ o) -SF . DATE 17 Fep 82 =~  CMT)
' ‘ /gr/ 54427

1. Reference is made to DA Form 2028, DRSEL-SF-H, dated 17 Feb 82, SAB,(Inc1 1).

2. Request changes listed in reference 1 be implemented in TM 11-6665-248-10"
(DRAFT) as required for inclosure to this command's application for US Nuclear
Regulatory Commission Special Nuclear Material License for the AN/UDM-6 Radiac
Calibrator. ‘ : : :

S M

STEVEN A. HORNE
Chief, Readiness Division
Safety Office

/
|

DA

. 2496.

REPLACES DD FORM 96, WHICH IS OBSOLETE. ’ *Gi’o;1975—555'422’1063




) RECOMMENDED CHANGES TO PUBLICATIONS AND ’ » DATE

BLANK FORMS

For use of this form, see AR 310-1; the proponent agency is the US Ca(alogs/Supply Manuals (SC/SM).

Army Adjutont Genaral Center.

Use Part 1] (reverse) for Repair Parts and
Special Tool Lists (RPSTL) and Supply

17 Feb 82

TO: (Forward to proponent ol publication or form) (Include ZIP Code) | FROM: (Activity and location) (Include ZIP Code)

F=ander

Commander.

my Communications- Electronics Command US Army Communications- E1ectron1cs Command

A, .H: DRSEL-ME-PES

Fort Monmouth, New Jersey 07703

ATTN: DRSEL-SF-H :
Fort Monmouth, New Jersey 07703

" PART 1. ALL PUBLICATIONS (EXCEPT RPSTL AND SC/5M) AND BLANK FORMS

pUBLmATmN[FORMNUMQER DATE - TITLE Operator's Manua], Ca]ibrafor,
‘ ™ 11-6665-248-10 DRAFT Radiac,AN/UDM-6 (NSN 6665-00-767-749?
ITEM PAGE PARA- LINE |FIGURE | TABLE RECOMME NDED C:HANGES AND REASON .
-NO. NO. GRAPH NO.* NO. NO. " (Exact wording of recommended change must be given)
1 [Warning 2 13 Change " damage it in anyway" to
Page- ‘ damage it in any way."
2 8 1-5a Change: "... forwarding two copies of appointee's -

(2)

4 11 | 1-7e¢ | 1

orders and qualifications to: Commander, US
Army Communications-Electronics Command, ATTN:
DRSEL-SF-H, Fort Monmouth, New Jersey 07703."
to: "... forward two copies of appointee's
orders and qualifications to:

Commander

- US Army Communications-Electronics Command
- ATTN:" DRSEL-SF-H
Fort Monmouth, NJ 07703."

Change: . forwarding two copies of procedures

| to: Commander, US Army Communications-Electronics
.Command, ATTN: - DRSEL-SF-H, Fort Monmouth, New

Jersey 07703 "

to: "... forward two cop1es of procedures to:
Commander
US Army Communications-Electronics Command
- ATTN: DRSEL-SF-H '
Fort Monmouth, NJ 07703."

Change: "Submit Radiation Incident Report
according to published directives."

to: "Submit Radiation Incident Reports
according to published directives."

*Reference to line numbers within the paragraph or subparagraph. Page 1 of 3

TYPED.NAME, GRADE OR TITLE ’ TELEPHONE EXCHANGE/AUTOVON,
PLUS EXTENSION

P 77Y J. SILBER
b /}h Physicist

SIGNATURE

FORM 2028 REPLACES DA FORM 2028, 1 DEC 68, WHICH WILL BE USED.

‘1 FEB 74




RECOMMENDED CHANGES TO PUBLICATIONS AND ' o ' " DATE '
‘ BLANK FORMS :

For use of this form, see AR 310-1; the proponent agency is the US Catalogs /Supply Manuals (SC/SM). .
Army Adjutant General Center. e PPly n ¢ ) : 17 FEb 82

Use Part 1] (reverse) for Repair Parts and
Special Tool Lists (RPSTL) and Supply

‘TO: (Foeward to proponent of publication or form) (Include ZIP Code) FROM: (Activity and location) (Inciude ZIP Code)

o DT,
' \
i

PART | -

ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS

PUBLICATION/FORM NUMBER,

™ 11—66655248310

DATE TITLE

- DRAFT

(TEM PAGE
NO. NO.

PARA-

GRAPH

LINE

NO.*

FIGURE | TABLE
NO. NO.

RECOMME NDED CHANGES AND REASON
(Exact wording of recommended change must be given)

S5 1 11

10 22

11 23

1-7f

1—70

'1-11a

2-1a

2-2e

2-3a -

Change: "Establish rad1at10n contro]]ed areas.
for AN/UDM-6 ..."
to: "Establish radiation control procedures

- for -AN/UDM-6 ..."

Change: "Post Radiation Area warning signs."

| to: "Post "Radiocactive Material" warning signs."

Change: "... p]ace all AN/UDM-6's under his
jurisdiction in locked storage."
to: "... place all AN/UDM-6's under his

“jurisdiction under control of newly appo1ntéd ‘

RPO approved by RMCP and HQ, CECOM or in
Tocked storage. " '

Change: "o, the'jigs not use."
to: "... the jigs not in use."

Change: "Unpack the AN/UDM-6."
to: "Perform required transportation surveys
and wipe tests and unpack the AN/UDM-6."

Change: "... a'ca1ibrated radiac set 1/16 to 18

Cdinch LLL"

to: "... a calibrated radiac set 1/16 to 1/8
inch ..." : -

Change: "... the Rad1at1on Control 0ff1cer, :
(AR 385-11) to ... "

to: "... the Rad1at1on Control 0ff1cer

(AR 385 11) to ... "

*Reference t

o line numbers within the paragraph or subparagraph. P(':LQE 2 of 3

TYPED NAME, GRADE OR TITLE

{

‘\.‘ /

TELEPHONE EXCHANGE/AUTOVON, .| SIGNATURE
PLUS EXTENSION

FORM

1 FEB 74

2028

REPLACES DA FORM 2028, 1 DEC 68, WHICH wiLL BE USED.




RECOMMENDED CHANGES TO PUBLICATIONS AND - |oate

; BLANK FORMS Use Part || (reverse) for Repair Parts and )

Special Tool Lists (RPSTL) and SuPPlY .

For use of this form, see AR 310-1; the proponent agency is the US Catalogs/Supply Manuels (SC/SM). . 17 Feb 82
Army Adjutant General Center..

TO; (Forward to proponant of publication or form) (Inc lude ZIP_ Code) | FROM: (Activity and location) (Include Z[P dee)

PART 1 - ALL PUBLICATIONS (EXCEPT RPSTL AND 5C/5M) AND BLANK FORMS

. pu'a_uCAYION/FORM NUMBER i DATE TITLE
™ 11-6665-248-10 B DRAFT
E ITEM PAGE PARA- LINE |FIGURE | TABLE . RECOMMENDED CHANGES AND REASON
NO. " NO. ‘ GRAPH NO.* NO. NO. (Exf!cl wording of recommended change must be given)
12 23 | .2-3b]| 1 : Change: "The US Army Ionizing Radiation Dosimetry

Center located at Lexington-Blue Grass Depot
Activity is the only ..."

to: "The Lexington- B]ue Grass Depot Act1v1ty
(LBDA) is the only ..."

13 23‘ 2-3b] 6 _ ‘| Change: "... Lex1ngton -Blue Grass Depot Activity."
o ' to: “... LBDA." :

14 33 3-2a] 1 | | Change "Operator maintenance is limited to ..."
' : to: "Operator is limited to .

157 33 3-2b| 2 - | Change: "... National Inventory Control Point
. : ~and the US Army Ion1z1ng Rad1at1on Dos1metry
| Center.'
to: _". National Inventory Contro] Point and
LBDA." =
16 33 |} 3-2a| 1 , | Change: "No other maintenance or repair ..."

to: "No maintenance or repair ...

17 34 | A-Z |10 - Add after line 10:
' "Preventive Ma1ntenance Schedu]e and Record -
. DD Form 314" _ ‘

*Reference to line numbers within the paragraph or subparagraph.  Daqe 3 of 3

TYPED NAME, GRADE OR TITLE TELEPHONE EXCHANGE/AUTOVON, |SIGNATURE
— - © | PLUS EXTENSION .

\ .

)

J

-

{
[
\.

FORM 2028 REPLACES DA FORM 2028, 1 DEC 68, WHICH WILL BE USED.
| FEB 74 . }
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OPERATOR' S MANUAL
CALIBRATOR, RADIAC, AN/UDM-6
(NSN 6665-00-767-7497)

™ 11-6665-248-10
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WARNING
RADIATION HAZARD

Use Radaab Calibrator AN/JUDM- 6. only under the guidance of an installation/
aclivity (local) Radiation Protection Officer and in'accordance with requirements
of Chapter 5, Section 1V, AR 40-5 and AR 385-11.

Plulomum 239 (Pu239) is dangerous to livmg tissue. Small amounts of Pu239,
when inhaled, ingested, or absorbed in open cuts or wounds, can cause serious
illness or death. To avoid accident,_observe the following:.

) : . ® Usc and store the calibrator only in designated radtahon controlied
7 areas.

o Do not eat drmk smoke. apply cosmeucs. or store food stuus.

drinks, lobacco, or cosmetics where the cahbrators are used or
stored.

e Do not allow personnel with open skin wounds 1o handle or work
with the calibrators without the approval of the medical omcer and
tho (local) Radiation Protoctlon Oflicer (HPO)

® Prohabu loitering in the area by unauthorlzed personnel

° Handle the calibrator caretu!ly Do not drop, rough handle, alter or
- damage it in any&uay Mishandling can cause source leakage.

@ Do not touch the source surface ‘with your hands. Wear plastic or

‘surgical type protective gloves wh:.ch allow sufficient dexterity
during calibration and leak testing. ‘Avoid contact of objects,
such as tools, instruments, and components of the set, with the sou



® Always wash énd dry your hands thorough]y}after hdnd]ing"
the calibrator; check your hands with a‘]ow-range alpha
radiac meter; repeat the washing and drying if necessary.
Notify the Radiation Protection Officer'if washing does

not remove contamination.

@ DO NOT ATTEMPT TO CLEAN THE SOURCE UR SOURCE HOLDERS.



Technical Manual ) . R  HEADQUARTERS
| ) | - DEPARTMENT OF THE ARMY
No. 11-6665-2484101 o . Washington, DC, March 1982
| OPERATOR'S MANUAL
" CALIBRATOR, RADIAC, AN/UDM-6

(NSN 6665-00-767-7497)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
You can help improve this manuéi., If'you find any
mistakes'of if you know a way to improve the pro-
cedures, p]easé let us know. ~Mail your 1etter;'DA
'Fofm 2028 (Recqmmended_Changes to Publications and
Blank Forms), or bA Form.2028-2 located in the back
of this manual direct'tof Commander, US Army Com- -
.?municatibﬁs-EIectronics Coﬁmand, ATTN: DRSEL-ME-MQ,
Fort Monmouth, New Jersey 07703. A reply will be

furnished to you.
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| CHAPTER 1 | -
INTRODUCTION - ’

e
e’

Section I. GENERAL INFORMATION

1-1, .Scope
This manual describes Calibrator, Radiac AN/UDM-6 - and covers its installation and
operation. It includes instructions for initial service, eperaticn, Gieiing, and inspection of the equip-

ment. The calibrator, radiac provides a calibration check for the AN/PDR-54 and
ANI/PDF-€0 Alpha Radiac Sets (radiac sets). The calibrators contain plutonium
which is controllcd Ly the US Nuclear Regulatory Commission (NRC), Titie 10 Code of Federal:
Regulations, AR 385-11 and AR 700-64 implement NRG regulaiions, Army-wide possession and use
of the calibrators are authorized by a Special Nuclear Malerials Licenso issued to Departmeni of the
Acmy, US Army Communications-Electronics Command, Fort Monmouth, NJ 07703. The license is
issued -r: the basis of stalcments concerning procedures established for the lite-cycle control of the
items., V't sots are issued to authorized Army calibration activitios, schools, and research and
- develoy. ., 'nl laboratories through . the US Army Communi’catlons Electronics Command
- Nation¢. ‘nventory Control Point (DRSEL-MME-VC). Established Army supply procedures are .
augmoi: i by radiologlcal control procedures (AR 385-11).

12 Maintenance Forms and Records

: Depart_mém of tho Army forms and procadures used for equipment maintenance will bo thoso
>'_prescribod by Ti 33-750, The Army Maintenancs Management System (TAMMS).

1.3, :Reporting Equi pmen't ImprOVement "Recommendations '(EIR)

U your AN/UDM- 6 needs amprovement let us know. Sond us-an EIR, You the user, are the onlyone
who can it us what you don't like about your equipment. Let us know why you don't like the design
or perlormanco Put it on an SF 368 (Quality Denciency Report), Maii it to Commandor, US Army

. Communications-Electronics Command, ATTN - DRSEL-ME-MQ, Fort Monmouth NJ 07703. We' ll’
send you a reply .

. Sectlon " US'-NUCLEAR‘REGULATORY COMMISSION REQUIREMENTS
1.4, Genéra-l | | | |

The NRC sets standagdslcondulons and Issues liconses for the use of radl‘oactlv"e méteﬂals in the
United Siaius. ! ho ANJUDM-6 ~comes under the NRC regulations and a license for its use has been
issued. Informatinn required by the NRC llcenso_and regulations Is contained below:

_a. Radiation Protuction, Users of thet AN/UDM-6  should refer to instructions on control, safe

handling, storage, emergency situations and operation and maintenance instructions contained in

~ this technical manual. This satisfies theradiation srotection requiraments of the NRC regulations
(Title 10, Code of Federal Regulations, Parts 19 and 20).

.b. _Notico gg’ Employesas. Form NRC-3, Notice to'Employees. contained in the back of this

- manual, must be removed for posting wherever the AN/UDM-6 :is used andlor stored. The posting re-
quirements are contained on the form.



held by the US Army Communications-Electronics Command Safety Olfice at Fort Monmouth, Naw

~ Jersey. ANJUDM- 6 users may request further Information on these documents by letter addrossed
lo. : ,

3 "G NRC Liconsoe. The NRC license for tho AN/UDM- 6 and documents relating to that license are

Commander

US Army Communications-Electronics Command
ATTN: DRSEL-SF-H

Fort Monmouth, NJ 07703

Roquests for turther information may also be made by phone by calling on AUTOVON 995-4427 or
COMMERCIAL (201) 544-4427

1.5, Responsibi ]1ty
&, Rosponsibllitios of Major Commands.

(1) Establish at least one Radioactive Material Control Point (RMCP) (AR 385-11),
(2) Appoint a Radiation Control Officer (RCO) for each RMCP and

' forwarding two copies of app01ntee s orders and quallficatlons to;Commander,
US Army Communlcatlons—Electronlcs Command ATTN: DRSEL-S F-H Fort Monmouth
New Jersey 07703.

(3 Develop implemedtation prohedures‘to insure.periodic leak testing
(para 1- 71) and forwardlng two coples of procedures to'Commander, US Army

' Communlcatlons—Electronlcs Command ATTN: DRSEL—SF—H Fort Monmouth New

Jersey 07703. |
(4) TForward leak test smears to nearest approved smear counting statiom_

for evaluation (para 2-2b).

(5) Insme that each installation or acuvny using the ANIUDM § "has an eﬂecuve radiation
protectlon program,



b. Rosponslbllltios of Rudlallon Control Ofiticor.

_ (1) Roviow and approve the qualifications of oach local Radiation Protection Omcer (RPQO) for
the ANJUDM-6 and forward to Commander, US Army Communications-Electronics Command,
ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey 07703 a list ¢ these local RPQ's and theur
qualmcallons for approval and certification.
(2) It a qualified local RPO is not available, take one or more of the followmg actions:
(a) Suspend requisition for the AN/UDM- 6.

(b)
{c)

Suspend use of the AN/JUDM- 6 until someone can be qualified by training.
Transfer the AN/UDM-6. to aninstallation or activity with qualitied personnel.

(3) Maintain the following records for each ANIUDM 6 under his control:

(a)
(b)
{c)
(d)
(o)
N
(9)
(h)
KU)
@)

(k)

U]

National stock number.

Description.

Serial numbor. ‘

Isotope, source aclivity, and datae activity was determined.
Dates and results of leak tests.

Shipment number.

‘Shipped from.

Shipped to.

Date shipped. _

Date of manufacture,

Nameo of manufacturer.

Name. of qualifications of local RPO's.

‘(m) Radiation Inclident reports.

/
~ AN/UDM- 6.

(4) Insure that the AN/UDM- 6 is properly handled in accordance wlth Army. DOD, and NRGC
_regulations. Porlod!cally lnspect and audit recorda of lnsmllatlons and actlvltles possesalng the

(5) Assure that a Radiation Incident Report is submitted by electrical -means

to Commander, US.Af'my CommunicatiOns?E1ectron1‘cs Command, ATTN: DRSEL-SF-H, Fort

Monmouth, New Jersey 07703, within 24 hours after an .incident occurs.

(6) Consolidate and forward DA Form 3252-R (Radioisotope Inventory and Leak Test Report)
(RCS DRC-192) listing all Calibrators, Radiac AN/JUDM-6  in area of responsibility to Commander, US
Army Communications-Electronics Command, ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey
07703 at toast quarterly (31 January, 30 April, 31 July and 31 October). Reports may include informa-
tion on other CECOM managed calibration and teslt itoms of supply listed in AR 385-11.

S
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' 1-6. Supervision

2. All bcah'brations in which the AN/_U-DM-6'is- used will be supervised
by a quah"ﬁ'ed RPO. To be a qualified RPO, a bers’on' mus'i: have vreceived a
minimum of 40 hours ’fo.rma1 training on 'ravdi ation, inc]udinvg..thevfoHowing
topicsV | |

(1) Principles and practices of radiation protection

(2) Biological effects of radiation. :

(3) Radioactivity measurement standardization and monitoring techmques and instruments.
(4) Mathematics and calculations basic to the use and moasurement ol radioactlvity.

(5 The oporauon and use of the AN/UDM-6.

1. Compietion of the Radiological Salety Course at the US-
Army Chemical School or at the US Army Ordnance Center
and School meets theso requirements.
2. Where circumstances warrant, alternate training may be
substituted if this training is approved by Commander, US
- Army Communicalions-Elecironics Command, ATTN:
DRSEL-SF-H, Fort Monmouth, NJ 07703. Such training must
" be received under the guidance of a qualified RPO, and must
include at least 16 hours ot aclual experience in the use of
the AN/UDM- 6.

b, The person appointed as RPQ may be a c'en'xmi'ssizjned_ officer, a warrant-
Qf.ficér, an en'h'sted many or civih'an', if he meets the minimum qualifications

.pfescribed above. An RPO des1gnated custodian for the AN/UDM—6 is a spec1f1ed

v person designated to control the use of the AN/UDM-6.

_;: ‘The operator ofvthe AN/UDM-G ‘shall have a minimum of 8 hours training;.
under the guidance of a qualified RPO, in the following:
(1) Fundamentals‘of radiation operations.

(2) Radiac instrumentation theory.



(3) App]icetion and eurvey techniques.
(4) Safe work1ng practlces and inherent hazards assoc1ated w1th
" the AN/UDM-6. | | |
| (5) 16 hours on-the-job training in operation and care of the
AN/UDM-6. o
1-7. Duties of Radiation Protection Officer (RPO)
The specific duties of the appointed RPO will be to:
_g:j Insure that the AN/UDM-6’$ under his juriSdiction ere‘prbper1y
used and stored. | |
- by Train 1oca1 users and operators and maintain list and record of
'.tra1n1ng of users and operators.
c. Insure records are ma1nta1ned on-each equipment.
iL vAdv1se RMCP of any forthcom1ng change in accountab1l1ty, local
RPO or installation relocation for the AN/UDM- 6

e, ,Subrmt Rad1_at1on Inc1den_t_Report accordmg to published di reejtives.__

. Establlsh radiation controlled areas for AN/UDM-6 slorage and use _
9. Post Radiation Area warning signs.

h. Insure items are stored in a fire-resistant struclure and no explosives of any kind are stored in
~ the same structure.

.. immediately refor actual or suspected overexposure to medical officer.
J. Insure that periods of time between leak tests do not exceed 3 months and supervise perfor-
-mance of leak tests. :
k. Secure items against unauthorized use and removal.
1. Insure that all Army, DOD, and Federal Regulations are being followed and that personnel are
- exposed to a minimum of radiation consistent with practical considerations.
m. Conduct a physical inventory according to published frequencies.
. Submit inventory, leak test, and other reports to RMCP as required.
o. Prior to relief from duties, place all AN/JUDM-6's under his lutisdncuon in locked storage.

o
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»_E-.' Investigate each case of 'e-xcessiv'e or abnormal exeesufe to determine
the caeee., Recommend remedial actioe to prevenﬁ recurrence. Submit a
complete-written‘réport to fhe Cormmander, US Army Commum'catiehs-Electronics
Con‘malnd', ATTN: DRSEL-SF-H, Fort Mohmout’h, NJ - 07703 within 24 hours after

the incident.'

1-8. Reg uisi tioni ng Procedure

Stations in CONUS' end Oversea supply agencies will submn requisitions through radioactive-

~material supply channels to Commander, US Army Communications-Electronics Command,

ATTN: DRSEL-MME-VC, Fort Monmouth, New Jersey 07703, for issue to certified Radiation Protec-
tion Officers. All requisitions wilt be accompanied by the name of the Radiation Protection/Control
Officer who is to be responsible for the equipment. In addition, each request will include the follow-
ing certification: "As required by chapter 3, AR 385-11, sufficient safety equipment, facilties, and
trained personnel are available at this installation for the safe handling, use and storage of radioac-

- tive material ordered on this requisition!'The certification must have the signature and the typed

name and arade of the appropriate radiation control officer.
1.9. Emergency‘ Si’tuati ons
The procedure outllned below will be followed In an emernency sltuatlon.

a Losa of AN/UDM=6, :

(1) Attempt to recover i’ AN/UDM~6.

(a) Review records to determina the responsible Indlwdual
{t) Make a physical survey.

(2) 1If the AN/UDM-6 is recovered adjust custodial. requirements as necessary
to prevent a recurrence. '

(3) It the AN/UDM-6 is not recovered report the loss through command channels to:
the Arca Padloactive Material Control Point (AR 385-11) and to the US Army Communications-
Electronics Command stating the serial number of the AN/UDM-6, the circumstances in-
volved and the action taken to prevent recurrence. '

b. _Intermnal Exposure of Personnel.
(1) Internai exposure is the resuit of personnel becoming contaminated when radiactive par-
ticles are inhaled, swallowed, or absorbed through breaks in the skin.
(2) In the event of a known or suspected internal exposure:
(a) Obtain immediate medical advice from the Medical Officer.
(b) Remove the individual from duties involving occupational exposure to ionizing radia-
tion until subsequent exposure limitations are established by proper medical authority (AR 40-14).
(c) Prepare written report of circumstances leading to the internal exposure; include
serlel number(s) of the ANIUDM-6 involved, action taken to prevent recurrance, and other applicable

14
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information. Forward the fepon through proper channeis to Commander, US Army Communications=

Electronics Commard, ATTN: DRSEL-SF-H, Fort Monmouth, NJ 07703.

. Damage or Leaking ANIUDM-6 .The AN/UDM-6 could begin to leak as a result of being drop-

‘ ped damage to the source, or even as a result of age.. Actlon required in the event of .a known or -
' suspected leaking AN/UDM<6 is:.

1)) Dlscontlnue use of lhe AN/UDM=6, over it with plasuc. seal it with tape, and label it as con-
taminated.

[ ¥a] Check personnel, equipment and areas for possible contamination and decontaminate as
required.
~ (3) Report the item to the Radioactive Material Control Point and to the US Army
Communications-Electronics Command.

'(4) Dispose of the AN/UDM-6 as directed by the US Army Commumcatlons Electronics
Command, the US Army lonizing Radiation Dosimetry Center and the Radioactwe Material Control
Point. '

(5) Report the completed dlsposal action to the US Army Communications-Electronics

Command, ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey 07703 and the Radioactive Material
Control Point.

Flrolmmmg Emetgengx Procedures. o
(1) General. Emergency plans must include procedures for combatlng fires involving radioac-
tive items. Plans should be commensurate with the quantity and type of items present. Firefighting
personnel must know the location(s) of the items and must be familiar with radiation protection pro-
cedures. As a general ruie, personnel should wear protective respiratory equipment when flghting
fires involving radioactive items.

Q- Emergency procedures.
(a) Evacuate personnei in the immediate area who are not dlrectly Involved
~(b) Notify the fire department.
(c) Extinguish the fire, if possible, and if radnoactive matenals are mvolved with posszble
release to the environment, clear personnel from downwmd area nmmediately
(d) Notify the RPO.
- (@) Notify medical. personnel when- appropriate.
(D Control access to the immediate area.

{9) Check personnel equipment, supplies, and environs with appropnate alpha radlation
survey instrument.

(h) Decontammate personnel equnpment supplies, and environs.
M The RPO shall record and report the results of the fire.

1-10. TRANSPORTATION

The AN/UDM-6 requires packaging and shipment in accordance with the requirements set forth in
Title 49, Code of Federal Regulations (49 CFR) of US Department of Transportation (DOT) regulations
and AR 385-11. These regulations require all appropriate information on radnoactnve shipments to be
incorporated onto shipping documentation as follows: .
a. Proper shipping name (49 CFR 172.101): Radioactive Material, NOS.
b, Hazardous Material Identification Number (49 CFR 172-202): NA 9181,



£ ,Piéées,'weight, cube (49 CFR 172.202): One wooden éase;
14-3/4 inches x 10-5/8 inches «x 1-3/16 inches, with cushioning.pad
containihg four jigs, 9-3/8 inches x 3-3/16 inches x 11/16 inch,
made of anodized aluﬁinum. Four radioactive sources are 2 inches
diameter~stain1e5515tee1 disks with a coating of Pu239 applied to
one Side. |
4. Type of packaging (49 CFR 172.202): Wooden case.
2. Name of rddiéactive material as listed in 49 CFR 173.390
(49 CFR 172.203): Pu239. o
f. Description of chemical and physical form (49 CFR 172.203):
Plutonium 239,vso]fd appjied és'éoating.
9. Activity (49 CFR'172.203):g'1.4 microcuries.
“h. Type label (49 CFR 172.203): Shipment of individual item
requifes no label as per 49 CFR 173.391(3). ‘Shipment of 8 Qr‘morek
items as onéfpackége requires RADIOACfIVE}WHITE I (SF 413) 1abéls. )

———

_l. The words FISSILE EXEMPT shail appear on the shinping docy '

G 17390 FT shall pp ! v ,p‘ g ocumentation as required by 49

_J. Shipper's certification (43 CFR 172.204): “As applicable.

_k. Shiprients of Plutonium 239 must be made in accordance with the applicable provisions of
DOT and NRC regulations. At the present time, all shipments of the AN/UDM-6 should only be made
by surface transportation. - : ' ’

B d._ Any other information as required.

1</
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Section JII. DESCRIPTION AND DATA

1-11, Equipment Description. o |
(Fig, 1=1) ‘ |
a. General. The Calibrator, Radiac AN/UDMbé consists of a wooden

case that contains four jigs, a pefforated metal mask, a dust cover fér
each jig, and a cushioning pad. Each jig contains aAPlutoﬁium 239
(Pu239) radioactive standard source. The alpha particle counting rate
is marked in the frame of the-jig. The dust covers are used to cover
the jigs not . use. The cushioning pad fits over the jigs td hold .

~them in pléce when the case is closed.

 Figure 1-1. Radiac Calibrator, AN/UDM-6, cover open. _ EL8S0001



-5, cova

1350002




Figure 1-2. Label. g - .EL850002

b Radibactive_Standérd Sources. The radicactive standard sources .
are 2-inch diameter stainless-steel disks. A coating of’Pﬁ239 (1-inch

diameter) is applied to the surface of one side of each disk. A non-radio-

active frame (1/2-inch wide) is around the radioactive surface. ' The frame

is marked with the manufacturer's code number, two radiation symbols, and

'the alpha counting rate of the calibrated source. Each source is attached

to a jig with screws.

éb -Jigs. The jigs are made of‘anodized aluminum. The jigs‘are designed
so that when the probe of the radiac beingvca]ibrateﬁ.is'b1écéd.upbn-the -
jig it is the pfoper distance aboye the standard source; The jigs Are ‘

arranged from left to right in an ascending sequénce according to the

~alpha counting rate of eaéh source. The countjhg rates are approximately

1,400 (1.4 x 10%), 14,000 (1.4 x 16%), 140,000 (1.4 x 10°), and 1,400,000

(1.4IX'106) counts per minute, respectively. The alpha counting rate

marked on each source is accurate to within +4 percent. (If the radio-

active sources are accidentally touched, the counting rates of the sources
may be altered sufficiently to warrant recalibration.)

d. Mask. The mask is a flat rectangular sheet of perforated
stain]eés étee]. It is designed to fit in any of the four jigs. The por-

tion of the'mask that lies flat directly over a radiocactive standard source

-
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cuts the alpha particle counting rate to 38 percent of the normal count-

ing.rate. By placing‘the mask between the souhéé and the probe of an
AN/PDR-54 or AN/PDR-GO,Rad1ac f%t, it is poss1b1e to calibrate a. second
point on each scale of the rad1ac sets '

e. Case. The case for the AN/UDM-6 A ~ is a wood box
with a hinged cover. When the case is fu]1y open, the cover lies flat.
A Tabel (fig. 1-2) is aff1xed to the top of the case.

1-12. TFCHNICAL gﬂARAcTERISTICS.

Radioactive material . . . . . . . . . . . . . . . Plutonium 239
' - - (Pu239)
Type of radiation . . . . ... e e ~Alpha particle

S ' . - ermission
Energy of a]phavpafticlés. e e e e e e e e 5.15 Mev.
Total quantity in calibrator . . . .. . . . .A.'l.4 microcuries
_ : ‘ (approx.)

Half Tife . . . .oovv v v v v J Lo .. 20,360 yr.

Number’of Jigs . ..o oo e .. 4

‘Number of radioactive standard sources . . . . . . 4

Transmission factorofmask . . .. .. . .. . . 38 percent

Jig (approx.):

Length . . . . . . . .. e e ... 93/81n. (23.8 cm)

Width . . . . . S . 3 3/16 in. (8.1 cm)
Height . . . . . . ... ... o - 11/16 in. (1.8 cm)_
Case (approx ). ‘ o \ | | A |
Length . « « v v v v v v u R . ... 14316 in. (36.0 cm) -
e 10 5/8 in. (27.0 cm)
Height . . . . . . .. L ... .. 13/16 in. (3.0 cm)

Serial numbers . . . . .'.'. e e e e e e e e . A 1000 thrdugh A 1385



. CHAPTER 2
OPERATING INSTRUCTIONS

- WARNING

Use the AN/UDM-6 only under the guidance of an

installation/activity (local) Radiation Pro-

tection Qfficer and in accordance with require-

ments of Chapter 5, Section IV, AR 40-5 énd

AR 385-11.

Plutonium 239 (Pu239) is dangerous to living

tissue. Small amounts of Pu239, when inhaled,

ingested, or absorbed in.open cuts or wounds,

"can.cause serious i1lness or death. To avoid

accident, observe the following:

(a)

(b)

(c)

(d)

Use and store the AN/UDM-6 only in desig-
nated radiation controlled areas.

Do not eat, drink, smoke, apply cosmetics,

‘or store food stuffs, drinks, tobacco, or

cosmetics where' the AN/UDM-6 is . used

‘or stored.. -

Do not allow personnel with open skin

wounds to handle or work with the AH/UDM-6
without the approva]lof’the—medical officer
and the (10631) Radiation Protection Officer.
Prohibit 1oitering in the area by unauthorized

personnel.
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2-1. Sermice fpon Receipt of Equipment

2. Unpack the AN/UDM-6, | |
b. Inspect the wood case to see that 1t is undamaged and that the
label (f1g 1-2) is attached to the cover.
G- Put on protective gloves. |

d. Opehtthe case fu11y. ‘Remove the cushioning pad and set it in the
cover of the case. -Check the'maek to make sure that it is flat. ‘If the-
mask is deformed (does not lie perfectly flat), it is unserviceable.
A deformed mask will not provide the proper transm1ss1on factor, may
come in d1rect contact with a rad1oact1ve source and damage it, or may

become contam1nated

'_g, Check the markings on the standard sources and see that the J1gs

~ are properly arranged in the case.

f. Perforn a Teak test (W1pe-teSt) (para. 2-2) on all the sources to
make certawn that they are undamaged. ‘ S o

g. Replace the mask and the cushioning pad and c]ose the case.

&1

i



2-2. Initial Checks and Services
| NOTE
A leak tgét must be_performed jmmédiate]y upon receipt
of the AN/UDM-é ~and at least every 3 months there-
after, while it is in use. | |
a. 'Pérform the leak test as follows:

(1) Five 1l-inch smear papers (Whatman filter papers or equivalent)
are required. The smear papers are supplied inia kit which is periodica11y
replaced. They are also commercially available. | |
| (2) wfth a ballpoint pen or china marker numbef the smear papefs
o ' consecutive]y. Key each smear paperfto each-itém to be checked.. For

examh]e, humbef the jigsvfrom left to right 1 through 4. The number can
~ be marked on_the‘case-with 3 ¢h1né méfkéf} ‘Number'the maﬁk number 5. :
‘If.nécessary; this;can be mérked oh'the‘mask with a china markef without
affectihg~its properties. | ‘ |
. (3)"Dampen the smear papers with water. Do not soak them;
(4) Put on protecfi?e g]ersf ' | |
Plutonium 239 is DANGEROUS. Hand]e‘the‘AN/UDM-G care=-
- fully. DO NOT TOUCH THE RADIOACTIVE STANDARD SOQURCE
SURFACE. Avoid contact of objects, such as too]s.and
- instruments and calibrator components with the sources.
. Wear plastic or sﬁrgica] protéctive gloves when performing

L leak tests and calibrations.
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b.  Open the case agh) wipe each radio-

.lactive standard source frame and jig with
the same smear paper. DO NOT TOUCH THE
~ RADIOACTIVE STANDARD SOURCE WITH THE SMEAR

‘PAPER.
C. Wipe the inask with a smear paper.
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) 4, Place the smear papers on a flat i~ : [ A
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e. Position the probe of a calibrated radiac set 1/16 to 18 inch

: aboie eéch of the smear papers. Record the meter indication for each-

smear paper.

'_ﬁ.  The radiacmeter indication should be 200 CPM or less above background. -

g. If the radiacmeter indicates 200 or more counts?per-minuteAabove
backgrqund for any‘sing1e-smear'paper, consider the AN/UDM-6 unsérvice-
able and remove it from operation unti] the smear paper is. evaluated with
laboratory equipment (para. 2-3). If the meter indicates less than 200
counfs-per-minute, use the AN/UIM-6 pending evaluation of the smear paper.

' Q,. Replacé-all components in the case and close the case.
1 Remove protective gldves., Disposé as'fadioactive waste.

(Refer to AR 385-11.),ﬂ
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2-3. Smear Paper'haboratory Evaluation
g}'vaa1uate each smear_papek using 1aboratory_equipment capabie bf

detétting 0.001 microturie of alpha contamination. Record test results

‘and maintain'these records for inspection. If the test reveals the

presence:of 0.005 miérocUrie or more’ of contamination, the.user shall’ f
immediately withdkéw the AN/UDM-6 from useAahd report the condition
thrdugh the Radiation Control Officer, (AR 385-11) to the licensee who
will furnish dispositioh instructionsAand submit required réports to
DA and NRC.

b. No maintenance or repaiﬁ wi]i be performed by the operator.  The -
US Army Ionizing Radiation Dosimetry Center located at Lexington-Bluegrass
Dépot Acti?ity is the only authorized'faci1ity.for méintenance or repair
of the AN/UDMné. Requests for maintenance or répair will be submitted

to the radioactive material control point for coofdination with CECOM and

 Lexington-Blue Grass Depot Activity.

_',g.; If a using instél]ation/atthity'does not have the proper laboratory
equipment, the sméar papers will be processéd as follows:

(1) P]dce the smear papers, each separated by a sheet of paper, in

~a-small envelope marked with the namevand location of the user, the serial

‘number(s) of the radioactive test sample(s) and the words: - MAILROOM -

DO NOT OPEN. Seal the envelope for forwarding.

(2) In CONUS, forward the smear papers fof evaluation using official
mail handling channel to: Chief, US Army lonizing Radiation Dosimetry
Center, ATTN: DRSMI-MCI-DC, Lexihgton, KY 40511.

(3) Commanders at overseas installations will comply with procedures

established by}the responsible commander.
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2-4. Calibrétioh Procedures » |
| This paragraph provides procedures for calibrating Radiac Sets
AN/POR-54 and AN/PDR-60. | |
WARNING _
Always waéh and dry your hands after handling the
 AN/UDM-6.  Check your hands with a low-range
alpha radjaéﬁeter; repeat the washing and dryiﬁg"_
if necessary. Notify the Radiation Protection,

- Officer if washing does not remove contamination.

a. PRadiac Set AN/PDR-54.
) _ | Radiation hazard exists during thé foljowing
’ procedufé. . .
8 (1) Rethe the electronic chassis from theitaée by releasing the .
spring catches (fig{ 2-1)..‘ | | |
(2) Connect the radiacmeter for bench test.
‘(3) Put on protective gloves and open thé AN/UDM-é case.

(4) Place:thefmask bver‘the 1.4X103

.CPM (Couhts Per Minute) standard
source. | |

(5)- Place the radiacme;er probe on the mask and set the radiacmeter
scale switch to the X1 position. Set the gas flow control. Allow 2-minute
warm up tims. : .

(6) Observe and note the meter indication.

(7) Remove the radiacmeter probe from the mask.

(8) Rotate the probe 180 degrees and place it on the mask.

<5
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(9) Observe aﬁa_note the meter indication,i |

(10) Obtain‘the'averagé of the indications noted in (6) and (9)
abové. (This is accomplished by adding the two indications and dividing
by tWo;) | |

(11) 1If the averaged indjcatiga is higher than 543 CPM, turn

. ) '3 X
-calibration control X1.0 SCALEAs]ightlyvcounterc1ockwise. Repeat steps

(5) through.(IO) and adjust control X1.0 SCALE as necessary to obtain. an
indication of approximately 532‘CPM. ’

(12) If fhe averaged'fndicafion is. lower than 521 CPM, turn
calibration control X1.0 SCALE slightly clockwise. Repeat Steps (5)
fhrough (10) and adjust calibration control Xl.O.SCALE as necéssary to |
obtain an indication of approximately 532 CPM.

(13) ‘Repeat,steps (5) through (12) above fo,calibrate'the remaining

scaies of the radiacmeter. The chart bé]ow gives the control settings,

required meter indication ranges, averaged meter indications, and the

standard source to be used.

Standard Scale Switch Meter Indication Calibration Averaged

. Source Setting - Range (CPM) Control Indication (CPML
1.4x10* X100 5,214 to 5,426  X10 SCALE 5,320
1.4X10°

X100 52,136 to 54,264 X100 SCALE 53,200

“ (18) Set the scale switch to OFF.
(15) Set the gas flow control to OFF.
(16) Replace the probe face cover.

(17) Replace the electronic thassis into the case.
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(18) Secure the AN/UDM-6,

(19) Remove protective‘gloves and dispose of.as radioécfive wasfe
(refer to AR 385-11).

(20) Wash and dry your.hands.

(21) 'Ché;k your hands with a 10w-ran§e alpha radiaéméter; repeat
the washing and drying if necessary. NOTIFY THE RADIATION PROTECTION |
OFFICER IF WASHING DOES NOT REMOVE CONTAMINATION.

b. Radiac_Set AN/PDR-60.
Radiation hazard exists during the following
- procedure.
Do not todch high voltage terminal until the
circuit has been discharged. ,

(1)_ Re}eaéevthe 2vspr1ng 105dedv1atches (fig.A2-3).anﬁ remove the
eléthohic chassis ‘and battery pack from the e]eétroﬁic‘casé assembly.

(2) Discharge ﬁhe high voltage circuit to ground (fig. 2-4).

(3) Conhect the centef.conductor ofgé shielded jumper lead to the
center postiof.conné;tor CJ-2 (£1g.2-3) " in the case assembly.

(4) Connecf the other end of the shielded jumper lead center
conductor to the high voltage test_and signal injection~p0int_on’the
electronic chassis (£ig. 2-h).

(5) Cdnnect the jumper lead shield to the ground lead contacts in.
the case assembly and the electronic chassis. |

(6) Connect the AC-3 detector to the electronic chassis.

27
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(7) Set the detector selector switch to the AC-3 pos1t1on
l(8) Set the scale switch to the X1.0 oos1t1on
(9) Check battery condition.
(10) With‘the'detéctor face protective cover in p]ace,'adjust the
AC-3 DISCR control until the radiacmeter indicates épproximate]y 50 CPM
average. | |
(li) Lock the DISCR control.
NOTE -
Occasionally the avefage meter indication will be
less than 50 CPM. .If this occurs, lock the DISCR
control in the fully counterclockwise pdsition.
(12) Put on protective~g1oves and open the AN/UDM-6 case.
(13) Remove the detector face protective cover.
(14) Place the detector on the 1. 4XIO3A§tandafd squrce;
(15) Observe and note the meter indication. _
(16) * Rotate the detector 180 degrees and place it on the 1 4X103 CPM
standard source.
(17) Observe and note the meter indication.
(18) Obtain the average of the meter indfcations noted in (15) and
(17) above. (This is accomp]ished by adding the two indications and
dividing by two.) The average indication should be wifhin,ilO% of the
standard source CPM. |
(19) If the average CP%VBS not as 1nd1cated in (18) above, adjust

X1 0 calibration controlﬂon the electronic chass1s

30



(20) Repéaf step;'(14) through (19) if the cé]ibrétion control has
to Be adjusted. ' | ‘

(21) Repeat'steps (14) through (19) for' the other scales of the
radfacmeter, adjusting the calibration control for the scale being used,
_if_reqdired.‘ . |

(22) ‘Recheck the DISCR adjustment (10) above. If the DISCR control
requires adjustment, the ca]iBration procedure must be repeatedi |
(23) Set the scale switch to OFF. .

(24) Discharge the high vo]ﬁagé circuit to ground. .

(25) Disconnect the AC-3 detector. |

(26) Remove the shielded jumper lead.

=> o -{27) Replace the electronic chassis into the electronic case assembly.
J (28) Secure the AN/TDN-6, | |

(29) 'Remove_protéctive gioves.and dispose of as radioactfve waste
(refer to AR 385-11). B | |

(30) Wash and.dfy your hahds.

B (31) Check your hands with a low-range alpha radiacmeter; repeat
the washing and drying if necessary. NOTIFY THE RADIATION PROTECTION
- OFFICER IF WASHING DOES NOT REMOVE CONTAMINATION. |

3/
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PR CHAPTER3
) © MAINTENANCE INSTRUCTIONS

S e e

3-1. Troubleshootinp Procedures

“Table 31 lists the common malfunctions which you may find during the operation or maintenance of

theAN/UDM-6 or its components. You should perform the tests!lnspecuons and corrective actions in
the ordor fisted.

Thia manua! cannot list all malfunclions that may occur, nor all tests or lnspocl!ons and corrcc!ive

actions. If a malfunction i3 not listed or Is not corrected by Ilsted corrective actions, notlfy your
supervigor.

Tablo 3-1. Troubloshooting

}M&L?UNC’!‘ION
- TEST OR INSPECTION
CORHECT!VE ACTION
1. SOURCE DAMAGE.
Stop 1. . Use a slmllar type radlac callbrator and obtain a set of
: readings.. _ :
Stop 2. " Compare the twd sets of readings Mth readings obtainéd

from damaged caubrator before damage occurred.

M readlngs are still erroneous, contact : Gonnnander, US Army
Communications-Electronics Command, ATTN: DRSEL-SF-H, Fort Monmouth, New

Jersey; or call AUTOVON 995-LL27, for further instructions.
2. CALICRATION MALFUNCT!ON

Stop 1. Vority that the radiac set ls intended to be calibrated with
the AN/UDM-6..
' ‘Stop 2 Verlty that the correct accessories (l.e., source and at-

tenuator) are being used for the radiac set being calibrated.

it a maltunction still exists, return the radiac set to the using
activity with instructions to return the radiac set to the

appropriate maintenance facility (depot) for the required maintenance
or repair,



'3-2. Operator Maintenance

a. . Operator mainionance is limited to inspection and Initial checks and sewices. No. other
~ maintenance oOr repair will be performed by the operator. The US Army lonizing Radiation
Dosimetry Center is the only authonzed facility for maintenance or repair.

b. Hequests tor maintenance or repair will be submitted to the radioactive material control’
‘point for coordination with the CECOM National Inventory Control Point and the US Army loniz-
ing Radiation Dosimetry Center. Points of contact are:

CECOM National Inventory Control Point (NICP)

Commander, US Army Communications-Electronics Command

ATTN: DRSEL-MME-VC

Fort. Monmouth, New Jersey 07703

CéCOM National Maintenance Point (NMP)

Commander, US Army Communications-Electronics Command

ATTN: DRSEL-ME-ES

Fort Monmouth, New Jersey 07703
3.3, Storage
a. " Store theAN/UDM-é anly in fire-resistant buildings (TM 5-812-1) and in rooms/areas/sec- -
lions designated for storage of radioactive materials which are {ree from the danger of tlooding,

outside the danger of radius ol (lammables or explosives, and secured against unauthorized
removal.

. b. Post the arealbmlding with CAUTlON RADIOACTIVE MATERIAL signs as required by
AR 385-30 :

3-4. Disposition

Reports of excess, unwanted or'unser91ceab1e AN/UDM~6's are smeitted'to the
CECOM NICP for'review.for-serviceabi1ity, turn-in or disposal as radioactive
waste, Requests for disposition instructionc are submittéd_through>radiation
control comhand'channe1s to this NICP. The NICP will provide instructions for

shipment of the AN/UDM-6 to the appropriate depot.



APPENDIX A
 REFERENCES

- A-1. General

This appendix lists all forms, technlcal manuals, and miscellaneous publlcatlons reterenced ]
this manual and/or to be utilized in relation to this equipment.

"A-2. Forms ‘ o '
Equipment Inspection and Malntanance Worksheet ...... veeneswses. DA Form 2404
Recommended Changes to Publications ..................... Ceeeae DA Form 2028
Recommended Changes to Equipment Technical Publications......... DA Form 2028-2
Punched Transmission Worksheet-Radioisotope Inventory and ' o
Leak TestReport.......icovevevnnnens certatrenernn tecesenenanns DA Form 3252-R
NOtCB tOEMPIOYBES ... vvennveeneesncsncascssscssscsssncasss NRCI
_ RadiologlcalAccldent'Repoﬂ..............................'........ RCSDD-SD 1168
Quality Deficlency Report e ieessteescarsesvetacanesssssesaseseass SF 368
_Radloactlvel ..... eeeen U - 2 3 1<
Report of Item Discrepancy .......... tetreeserensrensean.e. SF 364
A-3. Technical Manuals v 4
- Handling and Disposal of Unwanted Radloactlve Material . cevens. TM 3261
Fire Protection Manual ..... Ce e eeiteieeieraneceeesanraeeaannans ™ 5-812-1 .
List of Applicable Publications (LOAP) for Communlcatlons . '
“Electronic EQUIPMENt . .v.iviiiviiririrerestrsossssasosancses eee. TM 11-5800-213-L
Operator's, Organizational, Dlrect Suppon General Suppont, and
Depot Maintenance Manual: Radiac Set AN/PDR-54 _
(NSN 6665-00-542-1687) .. ....covtvrernevionsenenns e datetaeeee T™M 11-6665-208-15
Operator's, Organizational, Direct Support, General Support and '
Depot Maintenance Manual: Radiac Set ANIPDR-GO
~ (NSN6665-00-965-1516) .. ......oivtiinnerisenneeiirieieiiananss ™ 11-6665-221-15
Opera(or s and Organizational Maintenance Manual for Radiac Set : ' ‘
AN/PDR-56F {NSN 6665-00-211-6895) ........ e resarsatecriesenes ™ 11-6665-245-12
The Army Maintenance Management System (TAMMS) ......... weee.. TM 38-750
Transportation Guidance for Safe Transport of Radioactive v
Matefials .............. Ceeaaane wresens  eescteernesasennaa cenee TM55:315
A4, Miscellaneous Publications ' -
~ Healthand Environment ........cccvvenvennes Cisesaces eerenseeses AR 405
Control and Recording Procedure (or Occupational Exposure to o
lonizing Radiation. ........ciiriieireneiieeiniineacnens, Ceseans AR 40-14

Reporting of Transportation Dlscrepancles inShipment............... ARS55-38
lonizing Radiation Protection (Receiving, Control, Transportation,

Disposal, and Radiatlon Salety) ........... cciieveeevieenn +ese.. AR 38511
Safety Color Code Markings and SIgns .......coveresrcssssssseeess.. AR 38530
Accident Reporting and Records ....... Wessecsrsssssssesssecscssse AR 38540
Packaging Improvement Report ........... cecssecsssssssessss AR 700-58

Radioactive Commadities in the DOD Supply System teessasssenseese AR 700-84
Reporting of item and Packaging Discrepancies .............cc00vee. ART73511.2

L



APPENDIX B |
EXPENDABLE SUPPLIES AND MATERIALS LIST

Section I. INTRODUCTION
B-1 Scope
This appendix lists _’expendable supplies and materials you will need to operate and maintain

- the AN/UDM- 6. These items are authorized to you by CTA 50-970, Expendable items (Excapt
- Medical, Class V, Repair Parts, and Heraldic Items).

B.2 Explanation of Co1umns"

a. Column 1 - item Number. This number Is assigned to the entry in the listing .and lé
referenced in the narrative lnstrucuona to identity the material (e.g., “*Use plastic gloves, item 1,
App. D"). : .

b. Column 2 - Lavel. This column ldentmes the lowest level of malntenance that requires
~ the item.. _

C — OperatoriCrew

¢. Column 3 - National Stock Number. This Is the Natlonal stock number asslgned to the
item; use it to request or requlsltlon the item.

d. Column 4 - Descﬂptlon. lndlcates the Federal item name and, it required, a descriptnon to
identify the item. The last line for each item indicates the part number tollowed by the Federal
Supply Code for Manufacturer (FSCM) in parentheses, if app(lcable

a. Column§-. Unlt of Measure (U/M).. lndtcates the measure used In performing the actual
maintenance functlon. This measure is expressed by a two-character alphabetical abbreviation
(e.g., €4, in, pr). if the unit of measure differs from the unlt of issue, requlaltlon the iowest unit of
issue that will satisfy your requlrements. ,

-
'
—
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Section Il

~ EXPENDABLE SUPPLIES AND MATERIALS LIST

(3 .

m (2) 4 (5)
| NATIONAL . :
M STOCK DESCRIPTION: UM
NUMBER LEVEL NUMBER B . :
o : ' PART NO. AND FSCM
1 c 8415-00-682-6786 GLOVES, DISPOSAL Pr
- PIMKIES (96717) -
2 c - TOWEL, PAPER Bx

8540-00-291-0291

3L

UuU-7-591 (81348)
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from cadioactive materis} unders licenss Issued by. the Nuclesr Regulatary Commission. in Pent 19 of its Rules snd Regulations, the Nuclear Regulstory
Commission has established certsin pravistons for tha options of workers onglgod in NRC-licensad activities. )

YOUR EMPLOYER'S RESPONS_!BIU\'Y
Your smployeris required to—

1. Apply these NRC regulations and the cbndillon_l
ol-his NRClicense to sl wark under the license.

2. Post or otherwise make available to you s copy
of the NRC regulations. licenses, and operating
procedures which apply to work you are

engagedin, and explain their provisions to you. .

3. Post Notices of Violation involving udioloalul'
working conditions, proposed imposition of
clvil penalties and orders.

YOUR RESPONSIBILITY AS A WORKER

UNITED STAIES NUCLEAH HEGULATUHY CUMMIDDIUIN

Washington, D.7* 20559

INSTRUCTIONS AND REPORTS TO WORKERS; INSPECTIONS (PART 19)

_ enposure In excoss of any spplicable limit ss ast
forthinthe regulations orin thelicense. The .
basic limits lor axposure to employess sra set
forth in Sections 20.101, 20.10). and 20.104 of the
Part 20 regulati These Secti specity
limits on exposuire to radiation and exposure to
€ ions of radl

tive materisl in slr.

2. W youvork where patsonnal monitaring ls

required pursuant to Section 20.202;

(e} your employer must glve you s written
repors of your sadiation exposures upon the .
termination of your employment. if you
requestit. and

. : o
NOTICE TO E_PLOVYEES |
STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, ' -
tn Part 20 of Its Rules and Regulstions, the Nucless Regulatory Commission has sstablishad standards for your protection sgainet radistion hazsrds ’ » "‘3.260
£9, 4
_ P)
.-‘..‘,, - . N ' . y \‘)& REG M »
ALASKA cor; e I S gy .--M B KT LE
J4eg vvno s - < o | ~3J. 00
Cogw Sty ‘V e . “ "‘. o\ R "N - 990
REGION V (N N [ A W - / * REG Fant |
. A afs . “_ N B N
AEGION V . ; ) REG{ten

You should lamiliarize youssell with those pro-
visions of the NRC regulati snd the operating
procedures which apply to the work youare
engagedin. You should obsarve their provisions
for yourown pmncllon snd protaction ol your
co-workers.

\WHAT IS COVERED BY THESE
NRC REGULATIONS

1. Umits on exposure to radiation and radioactive
materislin resuicted and unrestricted arens:

2. Measures to be taken.alter accidental exposure;

3 Personnel monitoring, surveys and equipment;

4. Caution signs. labels, and safety Inuvlock
equipment; ;

§. Exposure records and reparts;

§. Options for workers ngaldmg NRC Impocllonl,
and

7. Refated mattars.

REPORTS ON YOUR RADIATION
EXPOSURE HISTORY

1. The NRC regulations requise thet your employer
give you s written report if you receive an

(b} your employasr must sdvise you ity of
your exposure 1o radistion. il you taquest it.

INSPECTIONS

All activities undarthe ticanss s7e subject to -
inspaction by representatives ol the NAC. In add}-
tion. any warker of repiessntative of workers who
believes that thare is & violation ol the Atomlc
Energy Act of 1954, the ragulsticna issued there-

- under, or the terms of tha emplayer’s licanss with

regard to radiological working canditions in which
the warker is engagoed. may request aninspection
by sending s notice of thie slleged viotation to the
appropriate United States Nuciear Regulatory
Commission Inspaction and Enforcemant Reg-
lanal Office {shown on map at rightl. The requeat
must set forth the specific grounds for the notice,
and must be signad by the warker or the srepre-
sentative ol the workers. During inspections, NRC

_inspectors may confer privately with workers, snd

any workat may bring to the sttention of the
inspectors any past or present condition which he
believes contributed to or caused any violatlon ss
described above.

) POSTING REQUIREMENTS
Copies ol this natice must be posted in a sullicient number of placesin
svery establishmaent where activities licensed by the NRC are con-
ductsd. to permit employees working in or frequanting any portion of
asestricted area to observe a copy on thewasy to or Imm their place of

employment.

UNITED STATES NUCLEAR REGULATORY COMMISSION

A raprasantative of the Muclear Regulatory Commission can be contacted st the following addresses and lelephon_c'
numbers. The Regional Difice will accept collect telephons calls from smplayees who wish to re3ister complaints or

ns about radiological working conditions or other matters regarding compli with C ion rules snd
regulstions. :
Regional Offices
REGION- AODRESS JELEPHONE
- DAYTIME NIGHTS AND HOLIDAYS
) RAeglon), Otfice of Inspeciion and Enlorumml, USNRC 215 3375000 215 3375000
631 Park Avenus
King of Prussls. Pennsylvania 13406
u Region l). Otfice of inspection and Enforcement, USNRC 404 2214503 432 2214503
101 Marietts $1., N.W., Suite 3100
Atlenta, Goorgia X203
n Ragion I, Office of Inspection and Enlm:omonl, USNAC N28N-2500 312912 2500
733 Raosevelt Road :
Glan Ellyn, llinols 60137
w RagloniV, Oltice of Inspaction and Enforcement, USNRC li’ 334-2841 $17334-2841
1) Ryan Pists Drive, Sulte 1000
Adington. Texss 76012
v Reglon V, Office of Inspection snd En.louomml.USNRC 4159433700 4159433700
1390 N. Calfornls Bouleverd, Suite 202, Walnut Cresk Plats
Walnut Cresk, Californls 94598




SUPPLEMENT. F
1. Referenee: Paragraph 4 of 1etter/application.
2. Facilities for use and storage of the AN/UDM~6 Radiac Calibrator Set will be

designated radiation controlled areas for those purposes as approved by the
local RPO.

3. Sets used by the mobile calibration teams (AN/GSM—286/287 Calibration Set/
- Secondary Transfer Standards) will be used and stored in specially designed vans,

access to which is limited to team members. The sets will be stored .in locked
cabinets within the vans. At other-locations the sets will be used and stored in

‘controlled areas and secured against unauthorized removal. Areas/buildings will

be posted with "Caution-Radioactive Materials' signs.
4, LBDA-AIRDC Storage,‘maintenance and serviceability installation.

a. Construction: (1) The maintenance and serviceability installation is
concrete block and steel with steel and concrete roof. The calibration and stor—
age rooms are constructed of 36 1nches of poured concrete with door containing %
inch of lead shleldlng

(2) The storage installation (warehouse) is cinder block and brick construc-
tion with asphalt covered wooden roof.

b. Fire Protection: The entire installation is protected by fire sprinkler
system which is tied to LBDA's self supporting fire department. The fire depart-
ment has a maximum response time of 2 to 3 minutes to its furthest building.

c. Security: The security of the installation is such that all buildings are
locked when not inhabited and the perlmeters of LBDA are secured by chain-linked
fence with rov1ng patrols and sentries at the gate.

5, Calibration activities authorlzed to receive the AN/UDM-6 Radiac Calibrator
~Set are required to possess measuring/surveying instruments for which the calibra-

tor is used. They are the AN/PDR-54 and AN/PDR-60 standard Army alpha detection-

-instruments (radiac sets) or commercial equivalent instrumentation suc¢h as the

Eberline Instrument Corporation PAC series portable alpha survey instruments.
Calibration activities may also be authorized the AN/PDR-56F standard Army alpha
detection-instrument in addition to the AN/PDR-54 or AN/PDR-60. In additiom,
these activities are authorized, as a minimum, the AN/PDR-27( ) standard Army
beta-gamma detection instrument for beta-gamma radiation detection. The sensiti-
vity range of the AN/PDR-54 Radiac Set is zero to 1.0E5 counts per minute (cpm)
in three decade scales, the AN/PDR-56F Radiac Set is zero to 1.0E6 cpm in four
decade scales, and the AN/PDR-60 Radiac Set is zero to 2.0E6 cpm in four decade
scales. The sensitivity range for. the AN/PDR-27( ) Radiac Set is zero to 500
mR/hr in four decade scales.

6. The AN/PDR-54, AN/PDR-56F and AN/PDR-60 standard Army alpha detection instru-
ments and the AN/PDR-27( ) standard Army beta-gamma detection instrument used for
health and safety purposes are calibrated in accordance with the frequency

specified in Technical Bulletin 43-180, Calibration Requirements for the Maintenance

of Army Materiel, and procedures prescribed in the technical manuals issued with



90 days
~ UDM-6 (

the instruments. Presently, the calibration frequency specified is once every
239Calibratibn standards used for the AN/PDR-54 and AN/PDR-60 are the AN/

Plutonium) and AN/UDM-7C Radiac Calibrator Sets. The calibration
standard used for the AN/PDR-56F is the AN/UDM-7C Radiac Ca%ﬁbrator Set, Calibra-.
tig -standgrds’used for the AN/PDR~27( ) are the AN/UDM-1 (~ Cobalt), AN/UDM-la
("7 Cesium) or equivalent. All calibration standards are certified by, or trace-
able to, the National Bureau of Standards. ' '

7. Health physics instrumentation is immediately available to all personnel for.
operations involving ionizing radiation. The radiation detection/measurement
instrumentation, method of calibration, frequency and standards utilized by LBDA-
AIRDC are contained in NRC Byproduct Material License 16-05033-01, NRC Source
Material License SUB-417 and NRC Special Nuclear Material License SNM-623 issued
to LBDA-AIRDC.

8.  Bioassays available from the Surgeon General are provided when needed.
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SUPPLEMENT G
1. Reference: Paragrpah 4 of letter/application.

2. Title 10, Code of Federal Regulations, AR 385-11 and AR 700-64 are followed
for disposal of radioactive waste.  Presently, as indicated in paragraph 4d of
Supplement E, initial request for disposition is submitted to Headquarters,
CECOM for review. After determination has been made for final disposition as

" radioactive waste, CECOM notifies the user to dispose of the radioactive material

in accordance with AR 385-11. Headquarters, ARRCOM has been delegated . the respon-
sibility of management coordination for radioactive waste disp 1. The

procedure for the disposal of transuranic elements, including Plutonium, is

to provide a request for disposition through Headquarters, ARRCOM to Headquarters,
US Department of Energy (DOE), Washington, DC. Subsequently, DOE provides dis-
position instructions, including compliance requirements to US Department of
Transportation regulations, for shipment to DOE installations for ultimate disposal
as radioactive waste. :



DEPARTMENT OF THE ARMY

HEADQUARTERS US ARMY COMMUNICATIONS— ELECTRONICS COMMAND
AND FORT MONMOUTH
FORT MONMOUTH, NEW’ JERSEY 07703

REPLY TO
ATTENTION OF: -

:DRSEL-SF-H : S - 25 FEB 1a8?

SUBJECT: 'EnQironment’Assessment and Finding of No Significant Impact
- for the AN/UDM-6 Radiac Calibrator Set

Commander

US Army Materiel Deve]opment and Readiness Command
ATTN: = DRCSF-P

5001 Eisenhower Avenue

Alexandria, VA 22333

1. Reference is made to the following:

a. Letter, DRCIS-A, 11 August 1980, subject: National Environment Policy
Act (NEPA) Compliance for Proposals Invo]ving Nuclear Licensing.

“) b. Army Regulation 200- 2, entitled Environmental Qua11ty, EnvironmentaT
.7 Effects of Army Actions dated September 1981.

2. In accordance with references la and 1b, the subject environmental
‘documents are prov1ded for. your review and eva1uat1on

" FOR THE COMMANDER

1 Incl ~ BERNARD M. SAVAIKO
as _ o : _ Chief, Safety Office



'DEPARTMENT OF THE ARMY
~US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

ENVIRONMENTAL ASSESSMENT
AND |
FINDING OF NO SIGNIFICANT IMPACT
AN/UDM-6 RADIAC CALIBRATOR SET
FORT MONMOUTH, NEW JERSEY

JANUARY , 1982

PREPARED BY: | - APPROVED BY:

| SE; Ci&a\‘\(—k*]5t~x;~ P s
STEVEN A. HORNE N BERNARD M. SAVAIKO
Chief, Readiness Division ' Chief, Safety Office

Safety Office - _ . Commander Designee
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I. Finding of No Significant Impact

1. Transfer of life=cycle management responsibilities for the AN/UDM-6
Radiac Calibrator Set from the US Army Armament Materiel Readiness Command
(ARRCOM) to the US Army Communications-Electronics Command (CECOM):is proposed
following Nuclear Regulatory Commission (NRC) approval of the CECOM license
application submission. The AN/UDM-6 Radiac Calibrator Set incorporates the
specia] nuclear material Plutonium (Pui=239 for calibration of alpha detection
instrumentation. The AN/UDM-6 Radiac Calibrator Set has been successfully
utilized by Army activities for the past 15 years and is the military adopted
version of the commercially available Eberline Instrument Corporation (EIC)
Model S94-1 Calibration Standard Set. The calibrator set has been selected
based on its capability of calibrating standard Army alpha detection instruments
or commercial equivalent instrumentation. The Environmental Assessment supports
the NRC license application and complies with Army Regulation (AR) 200-2,
Environmental Quality, Environmental Effects of Army Actions which requires
evaluation of any radionuclide proposed for use within Army activities. The
assessment documents all safety protocol implemented during use, possession,
transfer, storage and disposal. In addition, this assessment demonstrates
compliance with all regulatory requirements inclusive of minimum radiation
protection training requirements of authorized.users, technical manuals and
instructions concerning radiation safety policies, rigorous logistical control,
storage facility des1gn and specific d1sposa1 procedures for the calibrator
set.

2. Alternative rad1onuc11des have been presented for implementation within
the AN/UDM-6 Radiac Calibrator Set,. but are cons1dered unacceptable based
on similar radiotoxic properties, less than optimal characteristics for
ca]ibration,gand.financia]/manpower'resources_necessary for development of a

‘replacement set. A "no action" proposal is not considered based on federal

regu]atory requ1rements and need of calibration standards for cont1nued Army
missions. :

3. The assessment provides complete dosimetric analyses for external/

internal exposure presented to both occupational and non-occupational

individuals from highly improbable incidents releasing radioactive materials

- to the surrounding environ. Included in this assessment are scenarios which
" involve source damage, improper disposal, installation fire or transport

accident for evaluation of radiological or environmental impact. The dos1metr1c
evaluations 1dent1fy air/water concentration and exposure levels below
regu]atory requirements.. The internal exposure presented individuals through
various pathways have also been identified to remain below International
Commission on Radiological Protection (ICRP): recommendations. Based on this .
criteria, stringent military radiation safety policy,and previous successful
use without documented hazard, the Environmental Assessment has concluded no
discernable radiological health or environmental quality degradation. The
Environmental Assessment is available for review upon request from Commander,
US Army Communications-Electronics Command ATTN: DRSEL-SF-H, Fort Monmouth,
New Jersey 07703.



II. Environmental Assessment
A. Summary and Conclusion

1.. The following Environmental Assessment supporting a Finding of

- No Significant Impact and concurrent with an application for an NRC 1license

to receive, own, acquire, deliver, possess, use and transfer special nuclear
material, has been prepared-to maintain compliance with AR 200-2. The

basic objectives spec1f1ed in this regulation are to perform all actions
with consideration given to minimize adverse effects on the quality of.

the human environ without 1mpa1rment to the Army mission.

2. This document out11ne5ﬁ

‘a. The proposed use, need, and description of the AN/UDM-6
Rad1ac Calibrator Set, inclusive of maximum safety design specifications .
and Army policies more restrictive than governing regulatory requirements.

b. A]ternat1ves ava11ab1e for substitution.

‘Cc. Rad1o?og1ca1 1mpacts with resulting dose assessments from
hypothet1ca1 accidents or misuse.

“.The cgmprehens1ye_eya1uatlan concludes_and. documents that there is-no = .
__-botential degradation of environmental quality or significant radiological __
impact to occupational or public hea]th resultant from f1e1d1no of the

AN/UDM 6 Rad1ac Calibrator Set. ' :

3. The 1ntended use of ‘the AN/UDM-6 Rad1ac Ca11brator Set is

- solely for calibration of alpha radiation detection instrumentation employed

for tactical (field) and health and safety purposes. Unit description,
authorized user qualification, location, control of calibrator use,accounta-
bility, transfer and ultimate disposal are outlined .in Section B. These meet
stringent Army safety policies compliant with governmental agencies having

- jurisdictional control. - Further control has been established as distribution

is limited by approval from the Department of the Army (DA) based upon
previously established authorization of user organizations to receive the

item from a supply standpoint along with specific storage requirements,
protective handling and maintenance procedures, and exc]us1ve disposal. through
the US Department of Energy (DOE)

4. Properly implemented safety procedures for actions invelving
calibrator sets precludes any unnecessary radiation exposure to the
occupational worker or the general public and excludes consideration of any
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potential release to the environment. In determining radiological hazards

to the occupational worker or the general public, assessments for both

internal and external doses are presented. Pu-239-is known to be radiotoxic.

The biological effects of Pu-239 have been studied extensively inclusive of

basic metabolic properties of this alpha emitter such as poor absorption,

poor excretion, and long retention. Alpha partic]es from such radionuclides

are highly ionizing. However, distances traveled in air, materials or tissues
are relatively short, therefore creating the maximum potential biological risk

to the immediate surrounding tissue upon inhalation or ingestion. ICRP PubTlication

R 30 identifies recommended Annual Limits on Intake (ALI) for rad1onuc11des

These recommendations are based upon mathematical and b1o]og1ca1 parameters of
standard man for which exposure risk of the radionuclide to an individual is
acceptable. The recommendations are derived from specified quantities which
have been identified as not leading to the induction of significant biological
effect and are computed in terms of committed dose equivalents spanned over

50 years. The maximum committed dose equivalent for internal dose was
determined for an occupat1ona1 worker upon ingestion of Pu-239 from source
damage which resulted in 9.79E-03*sieverts (Sv) (9.79E-01 rem) to the bone
surface. .This remains below ICRP 1imit recommendations of 5.00E-01 Sv
(5.00E+01 rem) for nonstochastic effects and 5.00E-02 Sv (5.00E+00 rem)

- stipulated for stochastic effects. Additional hypothet1ca1 incidents

involving release of rad1oact1ve materials to various environmental pathways
resultant from installation fire, improper disposal and transport incident
are also outlined and summarized in Table A-1. The consideration of external
dose was computed from the low percent abundance of Pu-239 gamma energies

“and resulted in 1.23E-08 Sv per year (1.23E-06 rem per year) for continuous

exposure to the 5.44E+04 becquerel (Bq) (1.41E+00 microcurie (uCi)) source.
Complete derivation of the evaluations and identification of compliance to
regulatory standards are provided for review in Section C. The environmental
assessment cont1nua1]y outlines possible modes of exposure and identifies

- under most severe cond1t1ons minimal env1ronmenta1 or rad1o1og1ca] health
 impact.

5. The specific need for -the AN/UDM-6 Radiac Calibrator Set is
evident as outlined in Section D for compliance to federal regulations
governing the calibration intervals and methods for alpha detection
instrumentation employed in health and safety and tactical activities. Minimal

‘radiological risk is associated with the AN/UDM-6 Radiac Calibrator Set which

has been used successfully within the Army Supply System and commercial

~industries with no adverse indication demanding discontinuation of calibrator

usage or its commercial equivalent. The assessment does not consider the
worldwide fielding of the AN/UDM-6 Radiac Calibrator Set environmentally
controversial, as it is neither capab]e of significantly affecting the
quality of the human environment nor is it demonstrative of radiological
impact.

* The use of exponential (scientific) notation, i.e., 9.79E-03 (9.79x10'3) is.
employed in lieu of standard notation, i.e., 0.00979.



TABLE A-1

Summary of Committed Dose Equiva]ent Limits to Bone Surface
Subsequent to Hypothetical

Incidents
INCIDENT | | B | Sv_(rem) |
Contamination | 1.89 £-03 (4.89E-01)
Sdurce Damage ' 9.7§ 5-03 (9.79E-01)
Sourcg Incihenation | : 3.03 E-07 (3.Q3E505)
Terréstrial.Transporﬁ | ' 7.85.E406 (7.85E-04)
; Installation Fire | 6.35 E-03 (6.35E-01)
Individqé] Storage Area Fire 6.4?‘E-O4 (6.47E-02)
Transporté?ion , ‘ 3.17AE-08 (3.17E-06)
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B. Description'anq Proposed Actian far,the‘AN/UDMﬁs Radiac Calibratbf'Set

1. The AN/UDM-6 Radiac Calibrator Set (equivalent to the EIC Model’
S94-1 Calibration Standard Set) contains four radioactive disc sources. = -
The sources incorporate approximately 4.66E+04 Bq (1.26E+00 uCi), 4.66E+03 Bq
(1.26E-01 uCi), 4.66E+02 Bq (1.26E-02 uCi), and 4.66E+01 Bq (1.26E-03 uCi)
as Pu-~239 Nitrate. A solution containing a known quantity of Pu-239 Nitrate
is electroplated onto a 1.25 inch diameter nickel disc (prior to March 1963
. discs were composed of stainless steel). The sources are dried and fired
! at elevated temperatures to assure the adherence of the radioactive material.
One hundred percent of the radioactive source discs are tested for adherence
by applying masking tape d1rect1y onto the active area. The masking tape is
removed and the adhesive side is analyzed for removable contamination of no
greater than 1.00E-02 percent of the active material as specified by EIC.
The radioactive disc sources are incorporated into separate two inch
aluminum "doughnut" shaped housings and held in place with a compress1on ring
yielding an active area of one inch in diameter. The housing frame is marked
with the manufacturer's code number (source serial number), radiation
caution symbols, radionuclide, and the calibrated source activity in counts
' per minute (cpm). Each source is attached with three machine screws to an
; . anodized aluminum jig which is designed to hold the probe of an AN/PDR-54
; : or an AN/PDR-60 Radiac Set at the proper distance above the standard source.
o The jigs are arranged from left to right in an ascending sequence according
; - " to the alpha count rate of each source. The counting rates are on the order
R of 1.40E+03, 1.40E+04, 1,40E+05, and 1.40E+06 cpm with an accuracy to within
t four percent. The four sources are calibrated with certified National
. Bureau of Standards reference sources. Each AN/UDM-6 Radiac Calibrator Set
incorporates cert1f1cat1on documentation as to the accuracy of" each radio-
active source

2. The AN/UDM 6 Radiac Calibrator Set consists bas1ca11y of four
~Jigs containing the Pu-239 alpha sources, a cushioning pad which assures that
‘the source jigs are held in place, and a mask which is a flat rectangular
‘sheet of perforated stainless steel designed to fit any jig reducing the
: count rate by thirty-eight percent allowing calibration of a second point on
T - each scale of the radiac set. The contents are placed within a wooden
: carrying case which has a caution radioactive material label affixed to the
top identifying the radionuclide, quantity, National Stock Number (NSN),
manufacturing date, set serial number, and NRC license number. Reference
should be made to Technical Manual (TM) 11-6665-248-10 (Incl 1) for a
diagram and complete description of the AN/UDM-6 Radiac Calibrator Set. The
TM completely details operation and use with the appropriate warnings and
1 ~ instructions for proper handling, set inspection, testing, storage,
disposition, and actions to be taken during emergency situations. Radiation
safety policies assure qualified users, proper labeling and operating
; procedures for maximum user safety. - The wooden carrying case provides
3 ' complete attenuation of the Pu-239 alpha particle sources for storage and
: transport -requirements. A1l packaging and labeling of the Radiac Calibrator
i ~ Sets comply with both NRC and Department of Transportatlon (DOT) specifications.




3. The AN/UDM-6 Radiac Calibrator Set will be utilized by the
US Army lonizing Radiation Dosimetry Center (AIRDC) of the US Army Test
Measurement Diagnostic Equipment (TMDE) Support Group located at the
Lexington-Blue Grass Depot Activity (LBDA), Lexington, Kentucky, and
Department of Defense (DOD) installations and activities at worlidwide
locations. Radiac Calibrator Sets at DOD installations and activities will
be possessed and utilized under the control of DA military and/or civilian
personnel on the basis of approved facilities, radiation safety standards,
procedures.and qualifications of authorized user as outlined in Incl 1-and
AR 385-11. The AN/UDM-6 Radiac Calibrator Sets will be issued only to
authorized calibration activities at the Direct Support/General Support
Tevel. Radiac Calibrator Sets issued to authorized activities are for
calibration of specific alpha radiation detection instruments, i.e. the
AN/PDR-54 and the AN/PDR-60 Radiac Set. Typically instrumentation will be
sent to authorized calibration activities or will be calibrated by a visiting
mobile calibration activity (team). Calibrator sets are returned to LBDA
for cosmetic repair, replacement of non-radioactive components and examination,
and where applicable, leak testing, recalibration, and return to depot stock.
A11 calibration activities will be supervised by a qualified local Radiation
Protection Officer (RPO) who will have received at least forty hours training
in the principles and practices of radiation protection which includes
specific tra1n1ng in the safe use of the calibrator set. The operator/user
will -have a minimum of eight hours training in basic fundamentals of
radiation protection, rad1ac instrumentation theory, application and survey
techniques inclusive of pract1ca1 training in the operation of the
AN/UDM-6 Radiac Calibrator Set. Most of the sets will be used by four to ,
seven-man mobile calibration teams with at least one individual qualified as
a local RPO. Operations are performed with maximum safety procedures
insuring lowest achievable occupational exposures. For personnel dosimetry

_purposes, bioassays are ava11ab1e and provided, when needed, by Ihe Surgeon
General- of the Army. :

4, CECOM wi11.individua11y contro] the logistics of the AN/UDM-6,
serve as National Inventory Control Point (NICP) for the item, and assure
that requesting elements are authorized and technically capable of receiving
the item in accordance with the NRC license. The Army program for control
of radioactive items is prescribed in two regulations, AR 385-11 and AR 700-64.
CECOM has adopted special procedures in addition to standard Army supply
practices used for all type classified items through maintenance of a
computerized data retrieval system that contains information for radioactive

 commodity type number, location, and responsible RPO. In addition, the

control point maintains records of procurements, receipts, shipments, excess
items and using/storage locations. The NICP reviews requisitions submitted,
authorizes and issues material release orders to the designated depot for
shipment of the material to the requisitioner. Each major command has
established at the headquarters level a radioactive material control point
(RMCP) and appointed a radiation control officer (RCO) to administer control
of radioactive items within the command. The RCO reviews and concurs in the
qualifications of local RPO's within the command, maintains records of



radioactive items by location and assures periodic inventory and leak
tests by using activities, performs periodic inspections/audits of
accountable installations/activities to assure that items are properly
handied in accordance with Army and NRC regulations, and to assure the
submission of inventory and leak test reports and accident/incident reports.
The local RPO is responsible for administering the local radiation
protection programs. Local programs provide for designated controlled
areas, dosimetry, instrumentation, operating procedures supplementing
published manuals for the items, receipts, transfers, 'storage and records.
Requisitions originated by using elements are forwarded to NICP where all
requisitions are reviewed and approved. :

5. Facilities for use and'stOrage of AN/UDM-6 Radiac Calibrator
Sets will be designated radiation controlled areas for those purposes as
approved by the local RPO. Sets used by the mobile calibration teams will
be used and stored in specifically designed vans, access to which is 1limited
to team members. In addition, at other user facilities, the sets will be
used and stored in controlled areas and secured against unauthorized removal.
Areas/buildings will be posted with appropriate radiation warning signs.
LBDA storage, maintenance, and serviceability installations used for bulk
storage of the AN/UDM-6 Rad1ac Calibrator Set are constructed of concrete
block and steel. The calibration and storage rooms are constructed of thirty-
six inch poured concrete with a door containing one-quarter inch of lead
sh1e1d1ng The installation is protected by a fire sprinkler system which
is tied to the LBDA self-support fire department. The fire department has
a maximum response time of two to three minutes to its furthest building.
The security of the installation is such that all bu11d1ngs are locked when
not inhabited and the perimeter of LBDA is secured by chain-linked fence with
roving patrols and sentries at the gate again eliminating any poss1b111ty of
unauthorized possession. v

_ 6. Packag1ng and Shipment of the AN/UDM-G is in.comp]iance with DOT
regulations and AR 385-11. These regulations require that the information
on radioactive shipment documentation contain the proper shipping name
(Radioactive Material, NOS), identification number, unit description and .
weight, type of packag1ng, radionuclide and quantity, and description of the
chemical and physical form. Incl 1 identifies shipping label requirements.

' The shipment of individual items does not require any label, however,
shipment of eight or more units as one package requ1res a "Rad1oact1ve :
White I" Tabel. . -

7. Ultimate disposal of the AN/UDM-6 Radiac Calibrator Set will be
in accordance with AR -385-11, AR 700-64 and 10 CFR. Request for final
-waste disposal of Pu-239 as contained in the AN/UDM-6 must be made through
‘Army channels to headquarters, DOE, Washington, DC. This agency provides
disposition instructions inclusive of comp11ance'requirements under DOT
regulations for sh1pment to the DOE site Tocated in Oak Ridge, Tennessee.

No radioactive waste is anticipated except in cases of damage beyond use
of the source. .
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C. Proposed Environmental Impact for F1e]d1ng of the AN/UDM-G Radiac
Calibrator Set.

1. No radiological impact can be associated with the AN/UDM-G
Radiac Calibrator Set under normal operating conditions fo1lowing proper
procedures. The external dose equivalent from gamma emission for an

occupational worker was derived from the following dosimetric calculations 2
and assumpt1ons

a. The total'act1v1ty of aTl four sources is 5.22E+04 Bq
(1.41E+00 uCi) and is assumed a single d1sc source of uniform activity
d1str1but1on

b. The total act1v1ty is assumed contained in the 2.54 centimeter

"(cm) diameter (R =1. 27 cm) ‘active area of the source y1e1d1ng an activity
“concentration per unit area (CA) of 1.03E+04 Bg/cmZ (2.78E-07 Ci/cm2).

c. Assuming an operating position of height (h) 30.5 cm above
the disc source and a distance (d) of 30.5 cm away from its center, the

flux intensity (I ) is calculated by:

2 22 2ea22]
1, (MeV/cn®/sec) = 2. 96E+09EC, 1 (®,% +P-d” BR +h™-d")"+4d h} .1

242

d. For the absorbed dose rate to tissue, the following formula
is employed: B

eray/houé (Gy/h) = 5.76E-05 (mM§d {/omed) 1,/100

wherejdngd = Tlinear absorption coefficient (cm'l)

,//hed = ‘mass density of the absorbing medium (g/cm3§}f0r tissue
the value is assumed equivalent to water, i.e. 1.0 g/cm’)

4 ™9 omed = mass absorption coefficient (cmZ/gm) or equivalent to mass

energy absorption coefficients at varying energies in a -
‘tissue medium, i.e., (HZO) s1nce//amed is equivalent to 1. Og/cm3

Calculated values for gamma flux and absorbed dose rate for each energy are
summarized in Table C-1. The total absorbed dose rate resulted in 1.41E-12
Gy/h (1.41E-10 rad/hr). The dose equivalent value can be stated as 1.41E-12

- Sv/h (1:41E-10 rem/hr) or 1.23E-08 Sv/yr (1.23E-06 rem/yr) for continuous

exposure assum1ng a quality factor and dose modifying factor of one (1) for
gamma energies. ,



E (MeV)

' 0.039
0.052
0.129
0.575
0.414

. 0.650

0.770

" ‘Individual Gamma Flux Values and Final Absorbed Dose Rates

Gamma Intensity

TABLE € -1

3

7.00E-05
2. 00E-04
5. 00E-05
1.20E-05
1.20E-05
8. 00E-07

2.00E-07

/ PR 2'. . :
- E'(Mev/disintegration) I, (MeV/cm®/sec) /0gt1ssue{ dissue 8¥/h(rad/hr)
2.73E-06 6.11E-06 7.29E-02 2.57E-13
- (2.57E-11)
1.04E-05 2.33E-05 3.74E-02 5.02E-13
(5.02E-11)
6.45E-06 1.44E-05 2.65E-02 2.20E-13
| , (2.20E-11)
4.50E-06 1.01E-05 3.27E-02 1.90E-13
| © (1.90E-11)
5. 00E-06  1.12E-05 3.29E-02 2.12E-13
| (2.12E-11)
5. 20E-07 1.16E-06 3.27E-02 - 2.18E-14
‘ (2.18E-12)
1.54E-07 3.45E-07 3.22E-02 6.40E-15
o (6.40E-13)
TOTAL = 1.41E-12
| (1.41E-10)




___e. The Metric System (SI) value is_indicated to be 5 00E-02 Sv .
per year and can be stated as an NRC equivalent occupational exposure limit for
uniform irradiation of the whole body. The NRC occupational exposure Timit
is stipulated to be five rem per year. As demonstrated, the resultant
exposure from continuous use is 2.46E-05 percent of the permissible limits
maintaining doses as low as reasonably achievable. Theorectical doses
determined are conservative (high) in consideration of actual operational
distance, duration of operations, and actual radionuclidic quantities
contained in each disc source. Consideration of alpha particle absorption
was eliminated based on the approximate distance determinationd of 3.78 cm
travelled in air for the 5.11 MeV and 5.16 MeV alpha particle energy. - The
alpha particle energies would not penetrate the uppermost epithelial tissue,
therefore incapable of reaching rad1osens1t1ve tissue unless internally .
ingested or inhaled.

2. In order to determineiradiological impact due to‘internal lngestlon
or inhalation the proceeding hypothet1ca] incidents are proposed to
determine the uppermost bound of impact. The radiological assessments are
expressed .in terms of committed dose equivalents determined for organs with
-the greatest potential of risk resultant from highly improbable incidents"
involving ingestion or inhalation. The absorption.of pluton1um following
ingestion occurs primarily to endosteal surfaces of bone and is redistributed
throughout by resorption deposition processes. The liver has also been
assigned an equivalent fractional deposition factor from the transfer
compartment as bone.surfaces following ingestion, however, has a shorter
retention (biological half-life) factor following transiocation. Inhalation
~of Pu-239 has been assigned to inhalation class "W" indicating a retention
time in the pulmonary region from ten to one~hundred days. Internal exposure
due to the highly fonizing alpha particles of Pu-239 is proposed to demonstrate
committed dose equivalent 1imits magnitudes below ICRP 30 recommendations and
permissible levels compliant with regulatory specifications. The fo]]ow1ng
incidents are highly improbable but unquestionably identify that there is
no significant environmental 1mpact resultant from fielding of the AN/UDM-6
Radiac Calibrator Set. _

a. SOurcé Leakage/Damage Leading to Ingestion:

: (1) “The AN/UDM-6 Radiac Calibrator Set contains four disc
sources which are required to be tested for removable contamination every
three months using protective handling procedures. The incidents described
concern source leakage without detection or source damage resulting in
ingestion.with the add1t1ona1 assumptions:

(a) The disc source contains 4. 66E+04 Bq (1 26E+00 uCi).
(b) Ten percent of the total activity (4. 66E+03 Bq

or 1.26E-01 uC1) is distributed on the Jig and accessible for contaminating
an occupational worker.

10
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: (c) Fifty percent of the accessible contamination is
received and assumed to be one-hundred percent ingested (2.33E+03 Bq or
6.30E-02 uCi). The resultant committed dose equivalents are summarized in

" Table C-2.

' (2) In the event a disc source becdmes scratched or
damaged, a total of ten percent of the activity is assumed available for
ingestion. The committed dose equivalents are summar1zed in Table C-3

. for comparison.

: - (3) The tabulated committed dose equivalents are based on
ICRP 30 data. The maximum dose equivalent of 9.79E-03 Sv (9.79E-01 rem) to bone
estimated for ingestion resultant from source damage is below recommended
non-stochastic dose equ1va1ent limits. The total ingested activity of
4.66E+03 Bq (1.26E-01 uC1) is 2 30 percent of the recommended ALI (2.00E+05 Bq)
given for 1ngest1on

(4) The assumptions given for this-incideht assessment are

~ extreme in consideration of the actual quantities assumed available for

contamination or removed from scratching or damage and subsequently ingested.

-In addition, operator training/guidance from technical manuals prevents
“ mishandling of sources and ensures proper protective handling and testing at’

requ1red intervals for determination. of p0551b1e removab1e contamination,

b. Source Loss Leading to Improper Disposal in a Public
Incineratoré: ‘ ' _ : S

(1) The following assessment proposes inc{neration_of
AN/UDM-6 Radiac Calibrator Sets. This incident is considered highly
inconceivable due to calibrator size and radioactive warning symbols attached

‘to. outer ancasements and disc source assemblies. The assumptions 33 employed
* for est1mat1on of resultant air concentration 1eve1s in incinerator em1ss1ons

ar'e

(a) Five AN/UDM-6 Radiac Calibrator Sets incinerated
yielding-an initial activity (Q,) of 2.61E+05 Bq (7.05E+00 uCi) within a .
mun1c1pa1 incinerator process1n§ 300 tons of refuse per day at fifty percent
excess air.

“(b) The Pu- 239 released dur1ng the incineration
process (f ) is one hundred percent of the initial activity.

(c) The eff1c1ency of the installed air pollution
control systems for particulates is 90 percent (i.e. the fraction of Pu-239
which escapes with stack gases, fp 0.1)

(d) The aerodynamic mean activity diameter (AMAD) of
the released particles is one micron.

11
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TABLE: C - 2

Committed Dose Equivalents to Various Organs Following
Ingestion of Removable Contamination

ACTIVITY INGESTED BONE SURFACE - LIVER R. MARROW
2.33E+03 Bq 4.89E-03 Sv - - 1.03E-03 Sv 3.73E-04 Sv
(6.30E-02 uCi)  (4.89E-01 rem) (1.03E-01 rem) (3.73E-02 rem)

Al

GONADS

- 6.06E-05 Sv

(6.06E-03 rem)
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TABLE C - 3

Committed Dose Equivalents to Various Organs Following
Ingestion Resultant from Source Damage

ACTIVITY INGESTED BONE SURFACE - ~ LIVER © R. MARROW ~ GONADS
4.66E+03 Bq 9.79E-03 Sv 2.05E-03 Sv 7.46E-04 Sv 1.21E-04 Sv
(1.26E-01 uCi)  (9.79E-01 rem) (2.056-01 rem) ~  (7.46E-02 rem)  (1.21E-02 rem)




: (e) The number of persons feeding one incinerator
disposal route is also assumed to be the exposed population of 73,000
v1nd1m1duals

(f) The entire activity of Pu-239 is re]eased within
a twenty four hour time frame.

(g) F1fty percent excess of the theoret1ca1 vo]ume of -
air required for canp]ete combustion of one pound (1b) is 2.00E+06 cm3 /1b (V).
The weight of refuse (w ) 1nc1nerated is 6.60E+05 pounds.

(h) The atmospher1c dispersion coefficient (Xx/Q) is
assumed to be 2.00E-05 seconds/m

(2) The total act1v1ty re]eased in a day. (Q) is calculated
o using the formu]a
5 Q = Qff

'ISY‘

. The total act1v1ty released is 2,61E+04 Bq~ (7.05E-Q17uCi).

. The continuous release (Q7) rate over twenty-four hours is 3.02E-01 Bq/s
N (8.16E-06 uCi/sec). . v

R - - (3) The concentration of Pu-239 in the stack gas'(XS) is
- given by: ‘ o ' :

Xs = Q/V W'

‘The average twenty-four “hour concentratlon of Pu=239 is 1. 98E 08 Bq/cm
(5 34E-13 uCi/cmd).,

(4) Meteorologic conditions are assumed to be moderately
- stable with a constant wind speed of one meter per second. The maximum
~ downwind concentration (X) is estimated from the general formula:

X = Q7 (X/Q)-

M,B§§ul;§ntexglygeminéiéé;§L§:56ﬁEéhfﬁé%?6hf6?”6§b3éédéﬁ8q/m3f(1;53E~1o:ué%/ﬁgd.

Lo (5) Assum1ng an average dally breath1ng rate of 20.0 m3 per

; : day, the maximum exposed individual would inhale 1.21E-04 Bq (3.26E-09 uCi)

! : on the day of incineration. Conservatively proposing that the average person
i I inhales an amount of Pu-239 equal to one-third of this concentration, the

! o total activity inhaled would be 4,02E-05 Bq. (1.09E-09 uCi).

_ (6) Committed dose equivalent 1imits using ICRP 30
™~ dosimetric data are summarized in Table C-4. Realistic consideration of

(
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Effected‘Grbup'

Average Exposed
Person

Maximum Exposed
Person

TABLE C-4

Committed Dose Equivalents to Various Organs Resultant from
Inhalation Following Source Incineration

Activity Inhaled Bone Surface Liver R. Marrow
4,02E-05 Bq - 1.01E-07 Sv - 2.13E-08 Sv 8.04E-09 Sv
(1.09E-09 uCi)_ (1.01E-05 rem) (2}13E-06 rem) (8.04E-07 rem)
1.21€-04 Bq 3.036-07 Sy 6.41E-08 Sv 2.42E-08 Sv

' (3.26E-09 uCi) (3.03E-05 rem) (6.41E-06 rem) (2 42E-06 rem)

'1 Gonads

1.29E-09 Sv

(1.29E-07 rem)

3.87E-09 Sv
(3.87E-07 rem)
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" this incident is eliminated based on user ability to maintain authorized

possession with minimal to non-existent occasion arising where transfer of

Radiac Calibrator.Sets to an incinerator becomes possible.

(7) The maximum downwind concentration was estimated to be

' 6.03E~06 Bq/m3 (1.63E-16 uCi/m}). The air concentration limit for unrestricted
- areas as spec1f1ed in 10 CFR Part 20 is given as 2.22E-03 Bq/m3 (6.00E-14

uC1/m1) for soluble forms and 3.70E-02 Bq/m3 (1.00E-12 uCi/ml) for insoluble

forms. This limit is based on the standard for non-occupat1ona1 radiation

exposure which is 5.00E=03 Sv/yr (5.00E-01 rem/yr). The air concentrations
resultant from this incident are identified to be magnitudes below ‘
regulatory requirements and continue to demonstrate insignificant to non-
existent environmental impact even with severe assumptions outlined with
each incident. : :

c. Source Loss Resulting in Improper D1sposa1 Directly to a
Public Landfill4

(1) Proposing the five AN/UDM-6 Radiac Ca]wbrator Sets -
incinerated in Section b(1)@)are transferred to a solid waste Tandfill for -
disposal, exposure to surrounding populations is evaluated. The mode of
exposure is presented through ingestion of contaminated ground water which
has infiltrated public drinking water supply systems. The subsequent
suppositions detail the parameters developed for evaluation of impact to the
surrounding environ and feeding population:

- (a) One-hundred percent leaching of the total source
activity (Ai: 2.61E+05 Bq or 7.05E+00 uCi) has occurred entering the

'ground water without further d1spers1on (fLI = 1.0).

- (b) The total volume (V,) of leachate generated per year
from an average twenty-five acre landfill-based on US Environmental
Protection Agency (EPA) estimates is 6.76E+06 gallons (2.57E+10 ml) accounting

~only for the average precipitation infiltrate of ten 1nches per year.

" (c) No significant dilution of the contamlnatlon zone
occurs from surround1ng groundwater (fLZ = 1.0).

(d) One percent of the contamxnated water is w1thdrawn
for domestic water supply (f ) and five percent is consumed as drinking
water (fdz) '

(2) The concentration of Pu-239 in the leachate (A ) as it
enters the zone of saturation is calculated by:

A A

L fliflo/VL

_The average Py-239 concentration_in_ the. leaeh&te« enerated is d-
‘to_be 1.01F+01 Bg/m3 (2.74E~10 uCi/ml). 9 | approx1mate

16
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(3) The amount of activity ingested (A ) as a resu1t of contam1nated
water in the public drinking water supply is es%Qﬂated by:

-_A."?V

ing Lfdlf

a2”L

The dietary intake by the entire surrounding population (73,000) would be
'1.30E+02 Bq (3.52E-03 uCi). The average individual dietary intake would be
1.79E-03 Bq (4.83E-08 uC1) ‘

(4) The dose commitment to the maximally exposed individual is
assessed with the ‘assumption that the annual dietary intake of water (I ) is
3.70E+05 m1 and consists entirely of ground water contaminated with Pu-439
at the same concentration as calculated for leachate (AL 1. 01E+01 Bq/m3)
incorporated into the formula: :

_ Aing N IWAL
_The total act1V1ty estimated to be consumed is-3.74E+00 Bq (1. 01E-04 uCi).

Committed dose equivalents due to leaching from a landfill to access1b1e
drinking water are summar1zed in Tab]e C-5.

(5) The max1mum perm1ss1b1e water concentrat1on as specified in 10 CFR

Part 20 is 1.85E+05 Bq/m3 (5.00E~06 uCi/ml) for soluble forms and 1.11E+06 Bq/m3
(3.00E-05 uC1/m1) for insoluble forms of Pu-239 in unrestricted areas. The

concentrations assessed for Pu-239 in the leachate are 5.46E-03 percent of
the soluble 1imit and 9.10E-04 percent of the insoluble limit. It should be
noted that no consideration has been given to actual dispersion coefficients
-or dilution factors which would occur during ground transport tremendous]y
_decreas1ng resultant values.

d._ Insta]]at1on Fire:

(1) The proposed incident involves an 1nsta11at1on fire which occurs
dur1ng bulk storage at LBDA enveloping AN/UDM-6 Radiac Calibrator Sets
releasing Pu~239. The warehouse facility is equipped with complex sprinkler
systems covering one-hundred percent of the area and an automatic alert to
the LBDA firefighting unit which has at maximum a two to three minute
response time. The firefighter unit is aware of the radioactive material
storage area and has standard operating procedures inclusive of protective
clothing, self-contained respiratory devices and procedures limiting water
usage and evacuation of personnel from downwind areas immediately if necessary.
The hypothetical incident assumed the following for occupationally involved
firefighters in the immediate vicinity performing extinguishing operations:

(a) The maximum number of AN/UDM-6 Radiac Calibrator Sets
possibly stored at any time in the installation is five hundred for a total
storage activity of 2.61E+07 Bq (7.05E+02 uCi).

(b) Prior to extinguishing the fire, ten percent of the units
are involved releasing one percent of the total act1v1ty as airborne part1cu1ates

17
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TABLE C-5
Committéd Dose Equivalents to Various Organs Resultaﬁt.from ,
Ingestion Following Leaching of Contaminated Groundwater to Public Drinking Water
Effected Group Activity Ingested Bone Surface : Liver R. Marrow . " Gonads

Average Exposed - 1.79E—03 Bqg -~ 3.76E-09 Sy  7.88E-10 Sv 2.86E-10 Sv 4.65E-11 Sv
Person (4.83E-08 uCi) (3.76E-07 rem) (7.88E-08 rem) (2.86E-08 rem) (4.65E-09 rem)
® Maximum Exposed 3.74E+00 Bg ~ 7.85E-06 Sv 1.65E-06 Sv  5.98E-07 Sv  9.72E-08 Sv
Person (1.01E-04 uCi) (7.85E-04 rem) (1.65E-04 rem) (5.98E-05 rem) (9.72E-06 rem)

TOTAL PUBLIC 1.30E+02 Bq . 2.73E-04 Sv - - 5.72E-05 Sv 2.08E-05 Sv 3.38E-06 Sv
(3.52E-03 uCi) (2.73E-02 rem)  (5.72E-03 rem) (2.08E-03 rem) (3.38E-04 rem)




The quantity released dur1ng a one hour time interval is 2.61E+04 Bq
(7.05E- 01 uCi). : .

§c) The volume of air in the warehouse is 1.23E+04 m3 yielding
2.12E+00 Bg/m3 (5.73E-05 uCi/m3).

(d) The breathing rate of persons involved is 1.2 m3/hr.

(e) The total intake for each firefighter is 2.54E+00 Bgq
(6.88E-05 uCi) assuming no 1mp1ementat1on of resp1ratory protective devices
during the one hour period.

(2) The committed dose equivalents as calculated using ICRP 30 data
are given in Table C-6. No estimates were included for the general public
due to conservative dose equivalents derived for occupational individuals
in the immediate vicinity and dispersion factors which would further reduce
dose commitments. It should be noted that no consideration in dose estimates
for firefighters included ventilation of the building during extinguishment or

the use of respiratory.protect1Ve devices. The committed dose equivalent limit .

for bone surface remains below. recommended non-stochastic dose equivalent
Timits. The total inhaled activity is 1.27 percent of the ALI (2.00E+02 Bq) .
recommendation for inhalation. The air concentration (2.12E+00 Bq/m3 or

- 5.73E-11 uCi/ml1) when averaged over one year is equivalent to 5.81E-03 Bq/m3

(1.57E-13 uCi/ml). The concentration limits as specified in 10 CFR Part 20
are 1.40E-02 Bg/m3 (2.00E-12 uCi/ml) for soluble forms or 1.48E+00 Bq/m3

(4.00E-11 uC1/m1) for insoluble forms. The concentration 1imits derived in this

evaluation are below one third maximum perm1ss1b1e Timits account1ng for
variation of individual doses.

(3) Operations in the un11ke1y event of occurrence would be conducted
w1th some awareness of the potential hazard and with measures of protection
reduc1ng inhalation risks. The probability of fire at the installation
involving the AN/UDM-6 Radiac Calibrator Sets approaches zero due to institution
structural composition, fire walls between warehouse sect1ons, complex sprinkler
systems, and firefighter units which would respond prior to any conceivable
incorporation of units containing radioactive materials. :

e. Individual Storage Area Fire:

(1) The AN/UDM-6 Radiac Calibrator Sets fielded will be used by mobile
calibration teams in specifically designed vans. The calibrator set is stored
within a locked fire resistant cabinet. Hypothetically, if the unit were
subjected to heat or fire causing breach of the ca11brator source integrity,
the following assumpt1ons are presented:

(a) Within a fifteen minute time frame, fire surrounds the

cabinet causing ten percent release of activity to the calibrator encasement,
i.e. 5.22E+03 Bq (1.41E-01 uCi). :

19
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TABLE C-6

Committed Dose Equivalents to Various Organs Following Inhalation
Due to Installation Fire '

Activity Inhaled Bone Surface “Liver R. Marrow
2.54E+00 Bq . 6.35E-03 Sv , 1.35E-03 Sv 5.08E-04 Sv

(6.88E-05 uCi) - (6.35E-01 rem) . (1.35E-01 rem) (5.08E-02 rem)

Gonads

8.13E-05 Sv
(8.13E-03 rem)
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(b) Fifty percent of the activity escapes the encasement to the
cabinet interior releasing ten percent to the van interior (2.14E+01 m3)
yielding 1.22E+01 Bq/m3 (3.29E-04 uCi/m3). : ‘

(c) The breathing rate of an occupational worker is 1.20 m3/hr.
Assuming air concentrations are unchanged, the worker failing to implement a.
protective respiratory device for approximately five m1nutes would inhale a
total activity of 1.22E+00 Bq (3.29E-05 uCi).

(2) The committed dose equiva]ents using ICRP 30 data are summarized
in Table C-7. The evaluation presented considered the minute plausibility of -
fire enveloping the specifically designed fire-resistant cabinet and the
attempt to arrest the fire without respiratory protective devices or air

exchange causing dilution and decrease in inhaled activity. Release of
~activity prior to extinguishment is realistically improbable with the availability

of firefighting devices and user response. The total inhaled activity is

6.10E-01 percent of the recommended ALI for inhalation (2.00E+02 Bq). The
concentration guides for restricted areas as specified in 10 CFR Part 20 are
1.40E-02 Bq/m3 (2.00E-12 uCi/m1) for soluble forms and 1.48E+00 Bq/m3 (4.00E-11
uCi/ml) for insoluble forms. The presented air concentration is equivalent to '
1.22E+01 Bg/m3 (3.29E-10 uCi/ml) or averaged over one year equal to 3.34E-02 Bq/m3
(9.01E-13 uCi/ml). The air concentration levels are below one third of the
permissible 1imits which are based on standards for occupat1ona1 exposure

.Teve1s of 5.00E-02 Sv/yr (5.00E+00 rem/yr).

f. Transportat1on ‘Accidents:

(1) Transportation of the AN/UDM-6 Radiac Calibrator Sets between
facilities is infrequent except upon initial delivery from LBDA to the area of
proposed user activity which would lend to decrease in probability of incident
occurrence. The transport scenario involves vehicular collision resulting in
fire, explosion, and subsequent release of calibrator source activity to the
environ. Inhalation risk is considered the primary immediate mode of exposure
to individuals in the vicinity under the assumptions:

(a) The number of AN/UDM-6 Radiac Calibrator Sets trahsported
is assumed to be fifty percent of the total number possessed yielding a total
act1v1ty of 1.30E+07 Bq (3.53E+02 uCi). ‘

(b) Fifty percent of the total activity is instantaneously and
uniformly distributed within a hemispherical volume whose radius equals 200
meters yielding a total volume of 1.67E+07 m3 and whose activity concentration
per unit volume is 3.90E-01 Bq/m3 (1.06E-05 uCi/m3),

(c) Individuals within the prescribed area have a breathing rate
of 1.20 m3/hr. Assuming no. change in activity per unit volume through
dispersion for an hour or evacuation of any individual, the total activity
inhaled within the one hour time period would be 4.68E-01 Bq (1.27E-05 uCi).

(2)  Approximations of committed dose equivalents to various organs
using ICRP 30 eva]uat1on are summarized in Table C-8. The air concentration of
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- TABLE C-7

Committed Dose Equivalents to Various Organs Following Inhalation
- Due to Individual Storage Area Fire

Activity Inhaled Bone Surface Liver - R. Marrow . Gonads .
1.22E+00 Bq | 6.47E-04 Sy 3.05E-03 Sv 2.44E-04 Sv 3.90E-04 Sv
(3.29E-05 uCi) - (6.47E-02 rem) (3.05E-01 rem) (2.44E-02 rem) = (3.90E-02 rem)
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TABLE C-8
Committed Dose Equivalents'to_Various Organs.Resultant from
Inhalation Following a Transport Incident
_Activity Inhaled ~ Bone Surface Liver ' R. Marrow ‘ Gonads
4.68,E-01 Bq 3.17E-08 Sv 6.72E-09 Sv 2.54E-09 Sv 4 ,06E-10 Sv
(1.27€-05 uCi) (3.17E-06 rem) (6.72E-07 rem)  (2.54E-07 rem) (4.06E-08 rem)

- €2




5.50E-01 Bq/m3 (1.50E-11 uCi/ml) when averaged over a one year time interval is
1.51E-03 Bq/m3 (4.11E-14 uCi/ml). This concentration is below maximum
permissible unrestricted air concentrations specified in 10 CFR Part 20.
Further reduction in quantities inhaled and resultant committed dose
equivalents would occur through wind dispersion and evacuat1on of contaminated
areas.

(3) The probability of transport incident as proposed is considered
highly 1mprobab1e due to absence of documented incidents within the history
of its posse551on, ‘publications statistically identifying minimal probability
in comparison to total shipment incident and compliance to appiicable DOT
regulations governing packaging/transport. Any conceivable damage to the unit
in transit would not be of a severe nature but rather from jolting or
compression which would not release material to the environ. Upon occurrence,
damage would be immediately obvious to the authorized user who would take
appropriate action to contain the unit for return or disposal as spec1f1ed in
AR 385- 11 and associated technical manua]s

, (4) Table A-1 ‘summarized resultant committed dose equivalents to bone
surfaces from proposed hypothetical incidents. The occupational worker is
identified as receiving the maximum unnecessary internal exposure to Pu-239
through improper use or damage to the source contained within the AN/UDM-6
Radiac Calibrator Set. Each proposed incident although regarded as highly
inconceivable demonstrated levels below those recommended by ICRP or regulatory
standards. - The total intake of Pu-239 assessed for the various evaluations '
are estimates based on general assumptions and are in excess of more realistic
or actual quantity intake which would result in decreased committed dose
equivalent..determinations. Properly implemented procedures for use and
indicated safety precautions eliminate association of radiological/environmental
impact with the use of the calibrator set. The established safety requirements
and strict operational guidelines dismiss consideration of any proposed incident
as probable and conclude that no environmental impact or radiological health
hazard would arise from implementation or incorporation of the AN/UDM-6 Radiac
Ca11brator Set within the Army Supply System.

' D. Eva]uat1on of Alternat1ves

1. The rad1onuc11des listed in Table D-1 were eva]uated as to

4 feas1b111ty for consideration of possible alternative to Pu-~239 as an alpha
calibration source. No significant advantages are identified for substitution
-0f these radioisotopes in lieu of Pu-239 contained within the AN/UDM-6 .

Radiac Calibrator Set. The alternative radionuclides are also known to be
considered radiotoxic and possess unacceptable characteristics. For instance,
Go1d-148 has a less than optimum energy, Polonium-210 has a short half-life,
and. Curium-244 is more expensive to procure as indicated in Table D-1.

These characteristics are unacceptable when overall comparison does not reduce
. consideration of radiological hazard. The purpose for implementation of Pu-239
is based on quantitative and qualitative analysis of Pu-239 by instrumentation
calibrated by the AN/UDM-6 Radiac Calibrator Set. The Pu-239 source is the
ideal standard providing calibration of alpha detection instrumentation which

24




T

A]phé’Radionuc1ides for Instrument Calibration®

Radionuclide

148Gd

230Th

'239Pu

210po

241Am

‘ 238Pu

244Cm

252

TABLE D-1

Alpha Energy (MeV)
Abundance (Percent)

3.18 -

4.617,(24)

4.684,(76)

- 5.105,(12)

5.143,(15)
5.156,(73)

5.305, (100)

- 5.442,(13)

5.484,(86)

5.456,(28)

5.499,(72)

5.764,(23)
5.806, (77)
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- Half-Life
(Years)

9,30E+01

7.70E+04

2.44E+04

3.79E-01.

| 4.33E+02

8.78E+01

1.78E+01

~ 2.65E+00

Advantage
Disadvantage

Low Energy

Radiotaxic

"Ideal Enérgy,
- Radiotoxic

-Short HanfLife

Radiotoxic

Radiotoxic

Radiotoxic
Expensive

Radiotoxic,
Expensive,

Short Half-Life,
Neutron Hazard




is primarily implemented in detection of Pu-239 contamination.

: ‘2. The AN/UDM-6 Radiac Calibrator Set is the military version of

the commercially available EIC Model S$94-1 Calibration Standard Set which

has been successfully fielded and utilized by Army activities worldwide for
the past fifteen years. The AN/UDM-6 is specifically used in calibration of
the AN/PDR-54 and AN/PDR-60 standard Army alpha detection instruments

(radiac sets) or commercial equivalent instrumentation such as the EIC
_Portable Alpha Counter (PAC) series. Radiac Calibrator Sets are mandatory in
maintaining compliance to NRC requirements governing calibration intervals of
alpha detection instrumentation used for health/safety and tactical activities.
A "no action" alternative cannot be considered based on federal regulatory
requirements and activities fulfilling the Army mission.

E. Status of Compliance

The AN/UDM-6 Radiac Calibrator Set containing special nuclear material,
Pu-239, is subject to regulation by the NRC. The extent of the regulation is
"stated in 10 CFR. The CECOM NRC license application transfers management
responsibilities from ARRCOM for this material and has identified all areas
of compliance to 10 CFR. No specific state or local permits or licenses are.
required due to Federal control. The proposed action includes transport of
calibrator sets between installations for which CECOM has demonstrated compliant
measures with regard to shipment and packaging as required by DOT regulations.
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LISTING OF AGENCIES/PERSONS CONTACTED:

1. Edward Abney:

2. Philip Edwards:

3. Charles Gonzales:

Phys1c1st
US Army Ionizing Rad1at10n Dosimetry Center
Lexington, Kentucky

Health Physicist

" Chemical Systems Laboratory

US Army Armament Research and Development Command
Edgewood Annex
Aberdeen Proving Ground, MaryTand

Laboratory Superv1sor
Eberline Instrument Corporation
Albuquerque, New Mexico
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'WARNING
RADIATION HAZARD

Use Radiac Calibrator AN/UDM-6 only under the guidance of an instaliation/
activity (local) Radiation Protection Ofticer and in accordance with requirements -
of Chapter 5, Section IV, AR 40-5 and AR 385-11. .

Plutohium.239 (Pu239) is dangerous to living tissue. Small amounts of Pu239,
when inhaled, ingested, or absorbed in open cuts or wounds, can cause serious
illness or death. To avoid accident, observe the following: :

© Use and store the calibrator only in designated radiation controlled
areas. _ : : '

@ Do not eat, dridk. smoke, apply cosmetics, or store food stufts,
drinks, tobacco, or cosmetics where the calibrators are used or

stored. |
© Do not allow personnel with open skin wounds to handle or work
with the calibrators without the approval of the medical officer and
the (local) Radiation Protection Officer (RPQ).
@ Prohibit loitering in the area by unauthorized persdnnel. A

© Handle the canbéator carefully. Do not drop, rough handle, aiter or
damage il in any/iuay. Mishandling can cause source leakage.
@ Do not touch the source surface with your hands. ' Wear plastic or

NMSufgicalhtype"pfotecﬁivémélﬁ?eéuahichw;iiaﬁméﬁfficient dexterity
during calibration and leak testing. Avoid contact of objects,

" such as tools, instruments, and components of the set, with the sourc



¢ Always wash and dry your hands thoroughly after handling
the calibrator; check your hands with a low-range alpha

' radiac meter; repeat the washing.and drying if necessary.
| Notify the Radiation Protection Officer if washing does

not remove contamination.

¢ DO NOT!ATTEMPT TO CLEAN THE SOURCE OR SOURCE HOLDERS.



Technical Manual ) | o  HEADQUARTERS
) | | DEPARTMENT OF THE ARMY
No. 11-6665-248-10) ‘Washington, DC, March 1982
| OPERATOR'S MANUAL |
CALIBRATOR, RADIAC, AN/UDM-6
"(NSN 6665-00-767-7497)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
You can help imbrove this manua].: If you find any
vmistakes'or‘iijou know a way to:imbrove the pro-
'cedunes, please 1ef'us know. Mafl'your letter, DA .
‘) _ Fdrm 2028 (Recommended Changes to Publications and
| Blank Forms), or DA Form 2028-2 located in theiback
of this manual direct to: Commander, US Army Com-
muni cations-Electronics Command, ATTN: DRSEL-ME-MQ,’
Fort Monmouth, New Jersey 07703. A reply will be

furnished to you.
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CHAPTER 1
INTRODUCTION

‘This manual describes Calibrator, Radiac AN/UDM-6 -

- Section . .GENERAL INFORMATION
1.1. Scope

adi and covers ils installation and
operation. It includes instructions tor inilial service, eperalicn, Lieaaing, and inspection of the equip-

ment. The calibrator, radiac provides_ a calibration check for the AN/PDR-54 and
AN/PDR-CO Alpha Radiac Sets (radiac sets). The calibrators contain plutonium ,
which is controllcd by the US Nuclcar Regulatory Commission (NRC), Titie 10 Code of Fedoral
Regulations. AR 385-11 and AR 700-64 implement NRT regulations. Army-wide possession and use
of the cclidrators are aulhorized by a Special Nuclear Malerials License issued to Departmeni of the
Army, US Army Communications-Electronics Command, Fort Monmouth, NJ 07703. The license is
issued - the basis of stalcmenis concerning procedures established lor the life-cycle controt of the

—items., Th suts are issued to authorized Army calibration activities, schools, and research and
. develoj..r.:nt laboratories through . the US Army Communications-Electronics Command
" Nation::. ‘nveniory Control Point (DRSEL-MME-VC). Established Army supply procedures are
-augmaei.i: i by mdlologlcal control proceduras (AR 385-11).

1:2. Maintenance Forms and Records

Department of tho Army {orms and procedures used for equipmeant maintenance will be xhoso
prescribad by T 33-700, The Army iMaintenance ilanagement System (TAMMS)

- 13, Reportmg Equipment Improvement Recommendations (EIR)

I your AN/UDM- 6 needs improvement, let us know. Send'us an EIR. You, the user, are the only one
who can {ai! us what you don't like about your equipment. Let us know why you don't like the design
or porformance Put it on an SF 368 (Quality Deficiency Report). Maii it 1o Commander, US Army

'Communicauons Electronics Command, ATTN: ' DRSEL-ME-MQ, Fort Monmouth, NJ 07703. We'll

send you a reply.

Section Il. US NUCLEAR REGULATORY COMMISS!ON IREQUIREMENTS
1.4. .G'enéral |

The NRC sets standards/conditions and lsshes licenses for the use of radioactive materials in the
United Staius. {ho ANYUDM=6 ccomes under the NRC regulations and a license for its use has been
issued. lnlormaunn required by the NRC llcenso and regulations Is contained below:

8. Radiation Protuction. Users of thec AN/UDM-6  should refer to instructions on control, safe
handling, storage, omergency situations and operation and maintenance insiructions contained in
this technical manual. This satisfies theradiation srotection requiraments of the NRC (egulatlons
(Title 10, Code of Federal Regulations, Parts 19 and 20).

b. _Notico_to Employees. Form NRC-3, Notice o Employees, contained in the back of this

manual, must be removed for posting wherever the AN/UDM.6 '|s used andlor stored. The posting re-
qulrements are contained on the form.



S NRC Liconse. The NRC license for the AN/UDM- 6 and documents relating to that license are
held by the the US Ari Army Communications-Electronics Command Safety Office at Fort Monmouth, Now
Jorsoy. ANIUDM- 6 users may request further information on these documents by letter addrossed
to: ,

Commander

US Army Communications-Eilectronics Command
ATTN: ORSEL-SF-H

Fort Monmouth, NJ 07703

Requests for further lnforma:lon may aiso be made by phone by calllng on AUTOVON 995«1427 or
COMMERCIAL (201) 544-4427

_ 1-5. Responsibility
_a. Responsibliitios of Major Commands.

(1) Establish  at least one Radloactive Material Control Point (RMCP) (AR 385-11).
(2) Appoint a Radiation Control Officer (RCO) for each RMCP and

forwarding two copies of appoinfee's ordérs and qualifications to:Commander,
US Army Communigations—Electronics Command, ATTN: DﬁSEL—SF—H, FortvMonmouth,
New Jeréey 07703.

(3) Develop implementation procedures to insure periodic leak testing
(para I—Zi)vand forwarding two copies of procedures to;Commaqder, us Army
Commﬁnications—Electroniés Command, ATTN: _DRSELfSF-H? Foft Monmouth, New
Jersey 07703. ' |

'(4) Forward leak test smears to nearest approved smear counting station

for evaluation (para 2-2b).

(5) Insure that each installation or activity using the AN/JUDM-6 ~has an effective radiation
protection program, -
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3 Resnonslbllllloa ol Radiation Control Officor. :
(1) Roview and approve the qualifications of cach local Radlatlon Protaction Olficer (RPO) {or
the AN/JUDM-6 and forward to Commander, US Army Communications-Electronics Command,
ATTN: DRSEL-SF-H, Fort Monmouth, New Jersay 07703 a list ¢ these Iocal RPQO's and their
qualifications for approval and certification. '
(2) if a qualified local RPO is not avaliable, take one or more 01 the following actions:
(0) Suspend requisition for the AN/UDM- 6..
(b) Suspend use of the AN/UDM-6 until someone can be qualified by training.
(c) Transfer the AN/UDM-6 . to an-installation or activity with qualitied personnel.
(3) Maintain the following records for each ANIUDM-6 under his control:
(a) National stock number..
(b) Description.
{c) Serial number. '
(d) Isotope, source activity, and date aclivity was determlned
{e) Dates and resuits of leak tests.
{) . Shipment number.
(g) Shipped from.
{h) Shipped to..
() Date shipped..
{J) Date of manufacture.
(k) Name of manufacturer.’
() Name of qualifications of local RPQ's,
(m): Radiation Incident reports.
(4)' insure that the AN/UDM-6 s properly handled In accordance with Army, DOD, and NRC -

regulations. Periodically inspect and audit records of Instailations and activities possessing the
AN/UDM- 6.

(5) Assure that a Radiation Incident Report‘is submitted by e1ectrica1'meaﬁs

to Commander, US Army Commum'cations-Electroni‘cs Command -ATTN: DRSEL- SF-H Fort

’Monmouth New- Jersey 07703, within 24 hours after an incident occurs.

(6) Consolidate and forward DA Form 3252-R (Radioisotope Inventory and Leak Test Report)
(RCS DRC-192) listing all Calibrators, Radiac AN/UDM-6 in area of responsibility to Commander, US
Army Communications-Electronics Command, ATTN: . DRSEL-SF-H, Fort Monmouth, New Jersey
07703 at loast quarterly (31 January, 30 April, 31 July and 31 October). Reports may include informa-
tion on other CECOM managed calibration and test items of supply listed in AR 385-11.

[SIEEA PR TR Wk
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1-6. Sup.ervision'

a.

A1l calibrations in which the AN/UOM-6 is used will be supervised

by a qualified RPO. To be a qualified RPO, a person must have received a '

minimum of 40 hours formal training on radiation, including the following

topics:

.

)
Q)
(5)

b,

v

Principles and practices of radiation protection.

Biological effects of radiation.

Radioaclivity measurement standardization and monitoring techniques and instruments.
Mathematics and calculations basic to the use and measuremaont of radioactlvily

The opurauon and use ot the AN/UDM-6,

1. Compietion of the Radiological Satety Course at the US
Army Chemical School or at the US Army Ordnance Center

_ and School meets these requirements. .

2. Where circumstances warrant, alternate trainmg may be
substituted if this training is approved by Commander, US
Army Communications-Electronics Command, ATTN:
DRSEL-SF-H, Fort Monmouth, NJ 07703. Such training must
be received under the guidance of a qualified RPO, and must
include at least 16 hours of actual experience in the use of

“the AN/UDM- 6,

The person appointed as RPO may be a commissioned officer, a warrant

officer, an enlisted man or civilian, if he meets the minimum qualifi cations

prescribed above. An RPO designated custodlan for the AN/UDM-6 is a specified

person designated to control the use of the AN/UDM-

£

The operator of the AN/UDM -6 shall have a minimum of 8 hours trammg,

under the gu1dance of a qualified RPO, in the foﬂomng

(1)
(2)

Fundamentals of radiation operations.

Radiac instrumentation theory.




(3)' Application and survey techniques.

(4) Safe"working practices and inherent hazards associated with
the AN/UDM-6. ' o
(5) 16 houfs on-the-job training in operation and care of the
AN/UDM-G. .
1-7. Duties of Radiation Protection Officer (RPQ)»
The specific duties of the appointed RPQ Qi]] be to:
2. Insure that the AN/UDM-G's under his jufisdiction are properly
. used and.stOred.
b, Train local users and operators and maintain list and record of
training of users andAoperators; |
C. Insure records are maintéined on each eduipment.
d. Advise.RMCP of any forthcoming,change'in accountability, local
_RPO,‘or installation relocation for the AN/UDM-6. |

L Submit Radiation AIncident'Report according to published directives.

_t. Establish radiation controlied areas for ANIUDM 6 storage and use.
9. Post Radlation.Area warning signs.
h. Insure items are stored in a fire-resistant stmclure and no explosives of any kind are stored in
the same structura.
.. Immediately refer aclual or suspectled overexposure to medicat officer.
J-  Insure that periods of time belween leak tests do not exceed 3 monihs and supervise perfor-
mance: of leak tests.
.k, Secure items against unauthorized use and removal.
1. Insure that all Army, DOD, and Federal Regulations are being followed and that personnel are
exposed to a minimum of radiation consistent with practical considerations.
m. Conduct a physical inventory according to published frequencies. -
n.  Submit inventory, leak test, and other reports to RMCP as required.
o. Prior to relief from dutics, place all AN/UDM-6's under his jurisdiction in locked storage.

/
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Pp. Investigate éach_Case of excessfve or abnormal .exposur’e to determ'i_ne
the cause., Recommend remedia] action to ?revént recurrence.. Submit a
complete written r_eport to the Comariderf, US Army Corﬁmum’ cations-Electronics

: Comhand, ATTN: DRSEL-SF-H, Fort Monmouth, NJ 07703 within 24 hours after

the incident.

1-8. Requisitioning Procedure

Stations in CONUS hnd Oversea: supply agencies will submit requismohs through radioactive
material supply channels to Commander, US Army Communications-Electronics Command,

- ATTN: DRSEL-MME-VC, Fort Monmouth, New Jersey 07703, for issue (o certified Radiation Protec-

tion Officers. All requisilions will be accompanied by the name of the Radiation Protection/Control
Ofticer who is to be responsible for the equipment. in addition, each request will include the follow-
ing certification: "As required by chapter 3, AR 385-11, sufficient safety equipment, facilties, and
trained personnel are available at this installation for the safe handling, use and storage of radioac-

- tive: material ordered on this. requisition!' The certification must have the signature and the typed

name and grade of the appmpnate radiation control officer.

1-9.. Emergency Situations
The procedure outlined below will be followed in an emergency situation.

Loss of AN/UDM-6

(1) Attempt to recover the AN/UDM=6.,  _

" (a) Review records to determina the responsible indlvndual
(B} Make a physical survey,

(2) it the AN/UDM-6 is recovered, adjust custodial requirements as necessary
to prevent a recurrence. ) , :

(3) If the AN/UDM-S is not recovered, report the loss through command channeis to
the Area Radicactive Matarial Control Point (AR 385-11) and to the US Army Communications-
Electronics Command stating the serial number of the AN/UDM-6, _ the circumstances in-
volved, and the action taken to prevent recurrence.

b.. Intemal Exposure of Personnel.
(1) Internal exposure is the result of personnel becoming contaminated when radiacuve par-.
ticles are inhaled, swallowed, or absorbed through breaks in the skin.
(@) In the event of a known or suspected internal exposure:
“{a). Obtain immediate medical advice from the Medical Officer.
(b) Remove the individual from duties involving occupational exposure to ionizing radia-
tion until subsequent exposure limitations are established by proper medical authority (AR 40-14).
(c) Prepare written re 6pon of circumstances leading to the internal exposure; include:
serial number(s) of the AN/UDM-6 involved, action taken to prevent recurrence, and other applicable

/
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information. Forward the report through proper channels to Comnander, US Army Communications-
Electrouics Command ATTN: DRSEL—SF—H, Fort Monmouth, NJ 07703

¢ Damage or Leaking ANIUDM-6 Tho AN/UDM=-6 couid begin to leak as a resuit of being drop-
ped damage to the source, or even as a resuit ol age. Action required in the event of a known or
suspected leaking AN/UDM-6
(1) Discontinue use of the AN/UDM-é. Cover it with plastic, seal it with tape. and labei it as con-
taminated.
(@ Check personnel equipment, and areas lor possible contamlnation and decontamlnate as
required.
3) Report the item to tho Radioactive Material Control Polnt and to the UsS Army
Communications-Electronics Command.
(4) Dispose of the AN/JUDM-6 as directed by the US Army Communications-Electronics
- Command, the US Army lonizing Radiation Dosimetry Center and the Radloactive Material Control
Point.
{S) Report the: completed disposal action to the US Army Communications-Electronics

Command, ATTN: DRSEL-SF-H, Fort Monmouth, New: Jersey 07703 and the Radioactive Material
Control Polnt.

. . 8. FEirelighting Emergency Procedures.
(1) General. Emergency plans must include procedures for combating fires involving radioac.
tive items. Plans shouid be commensurate with the quantity and type of items present. Firefighting
R personnel must know the location(s) of- the items and must be familiar with radiation protection pro-
W, cedures. As a general rule, personnel should wear protective respiratory equipment when fighting
" . fires involving radioactive items. . ,
{2 Emergency procedures. -
(a) Evacuate personnel in the immediate area who are not dlrectly involved.
“ {b) Notify the fire department :
(c) Extinguish the fire, if possible, and if radioactive materials are involved, with possible
release to the environment, clear personnel from downwind area immediately.
{d) Notify the RPO. _
(e) Notify medical personnel when appropriate.
- (0 Control access to the immediate area.
(@) Check personnel equipment, supplies, and environs with appropriate alpha radiation
survey instrument.
(h) Decontaminate personnel, equrpmont supplies, and environs.
() The RPO shall record and report the results of the fire.

1-10. TRANSPOHTAT_ION

The ANJUDM-6 requires packaging and shipment in accordanca with the requirements set forth in
Title 49, Code of Federal Regulations (49 CFR) of US Department of Transportation (DOT) regulations
and AR 385-11. These regulations require all appropriate information on radioactive shipments to be
incorporated onto shipping documentation as follows:

a.. Proper shipping name (49 CFR 172.101): Radioactive Material, NOS. .

b.. Hazardous Material Identification Number (49 CFR 172:202): NA 9181.




£. Pieces, weight, cuﬁe.(49 CFR 172.202): One wooden case,
18-3/4 inches x 1045[8 inches x 1-3/16 inches, with cushioning pad
~containing four jigs, 9-3/8 inches x 3-3/16 inches‘x 11/16 inch,
made of anodized aluminum. Four radioactive.sources are 2 inches
diameter stainless. steel disks with a coating of Pu239 applied to
one side. | |
4. ‘Type of packag{ng (49 CFR 172.202): Wooden case.
. Name of radioactive material ds listed in 49 CFR 173.390
(49 CFR 172.203): Pu239.
j:; Descriptioh of chemical and physical form (49 CFR 172.203):
P1utonium’239; solid applied as coating.
g. Activity (49 CFR 172.203): .1.4 microcuries.
h. Type label (49 CFR 172.203): Shipment of individual item
requires no label as per 49 CFR 173.391(a); Shipment of 8 or more
items as one péckage requires,RADIOACTIVE WHITE I (SF 413) labels.

_k.  The words FISSILE EXEMPT shall appear on the shinping documentation as required by 49
CFR 173.396(a). _ ) . .

_l. Shipper's certification (49 CFR 172.204): As appticable, :

k. Shiprients of Piutonium 239 must be made in accordance with the applicable provisions of
DOT and NRC regulations. At the present time, all shipments of the AN/UDM-6 should only be made
by surface transportation. -

.. Any other information as required.

/,;7’"_‘ |
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Section JII. DESCRIPTICN AND DATA

'1-11, Equipment Description.

(Fig, 1-1) ‘

a. General, The Calibrator, Radiac AN/UDM-6 consists of a wooden
qa.sé that contains four :jigs., a perforated metal mask, a dust cover for
each jig, and a cushioning i:ad. Each jig contains a Plutonium 239 |
(Pu239) radiocactive standard source., The alpha particle counting rate
is maried in'the frame of the jiz. The dust covers are used to cdvér

the jigs not use.. 'I'he cushioning pad fits over the jizs to hold

them in place when the case is closed.

FMgurs 1-1., Radiac Calibrator, AN/UDM-é, cover open. E1850001
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Figure 1-2.. Label. - EL850002

b. Radioactive Standard Sources. The radioactive standard sources

areb2~inch-diaﬁeter‘stain]éss-stee1 disks. A coating of Pu239 (1l-inch
diameter) is appTied to the. surface of one side of each disk.. A non-radio-
active frame.(l/z-iﬁch wide) is around'the radioactive surface. The frame 7
is marked with the manufacturer‘s code number, two radiatibn symbols, and
the alpha counting rate of the calibrated source. Each‘source is attached

I : to a jig with screws.

¢c.. Jigs. The-jigs are hade of anodized aluminum. The jigs are designed
so that when théiprobe-ofvthe-radiac being calibrated is placed upon the
iig'it'islfhe proper distance ébove the.standard;sburce.v The jigs are
‘arranged from Teft td right in an ascending sequencé according to the
a]pha‘counting rate of each source. The ;ounting:rates‘are épproximate1y
1,400 (1.4 x 10%), 14,000 (1.4 x 10%, 140,000 (1.4 x 10°), and 1,400,000
(1.4 x 106) counts per minute, respectively. The alpha counting rate
marked on each source is accurate to within +4 percent. (If the radio-
active sourcés are accidentally touched, the counting'rates of the sources
" may be altered sufficiently to warrant recalibration.)
d. Mask. The mask is a flat rectangular sheet of perforated
stainless steel. It is designed to fit in any of the four jigs. The por-

tion of the mask that lies flat directly ovef a radioaétive standard source




CUts_the é]pha particle counting rate to 38 percent of the normal count-
ing.rate. By placing the- mask betﬁeen the source and the probe of an
AN/PDR-54 or AN/PDR-GO,Kédiac'ﬁét, it is possible to calibrate a second
point.on each scale of the radiac sets; _ | |

e. (Lase. The case for the AN/UDM-S‘ ’ is a wood box
with a hinged cover. Vhen the case is fully open, the cover 11es‘f1at.
A label (fig. 1-2) is affixed to the top of the case. |
1-12.  TFCHNICAL S%ARACTERISTICS.

Radioactive material . . . . . S T Plutonium 239
' : : (Pu239)
Type of radiation . . . ... . ... . . . . Alpha particle
. ' emission

Energy of alpha particles. . . . . . . .. .. '5.15 Mev.

Total quantity in calibrator . . . . . . . .. 1.4 microcuries
| | | s o | - (approx.)

THATF T9FR v v e e e e e e e e e 24,360 yr. B

Number of jigs . . . . .. ... .........4
Number of radicactive standard sources . . . c. .4
Transmission factor of mask . . . . . . . .. . . 38 percent

Jig (approx.):
Length « o v v v v v v e et e . c e o+ . . 938 in. (23.8 cm)

Width . . . & ¢ v ¢ 0 ¢« o o vt e e e e 3-3/16 in. (8.1 cm)
Height . . & v v v v e e e ... 11/16 in. (1.8 cm)
Case: (approx.): _ - '
LenGth & v v e e e e e e e e e e e e e . . 14 3/16 in. (36.0 cm)
Width . . . ..... C e ... 105/8 ip. (27.0 cm)
CHedght . . . . . . .. . 1316 4. (3.0 cm) |
Serial nUmbErs . . . . . v oa v b 2. . . A 1000 through A 1385



. CHAPTER 2
OPERATING INSTRUCTIONS

WARNING

Use the AN/UDM-6 only under the guidance of an

installation/activity (local) Radiation Pro- ‘

.tectioh Officerfand.in accordance with require-

ments of Chapter 5, Sectioﬁ IV, AR 40-5 and "

AR 385-11. ' |

Plutonium 239 (Pu239) is dangerous to living

tissue. Small amounts of Pu239; when inhaled, ‘

ingested., or- absorbed in épen’cuts or wounds,
can cause serious fT1néss or death. To avoid
accident, observe the following:

(a) Use'and store'thé.AN/UDM-B only in desig-
nated radiation controlled areas.

(b) Do not eat, drink, smoke, apply COsmetics,'

~ or store food stuffs, drinks, tobacco, or
cosmetics where the AN/UDM-6 is used
| or stored.

(¢) Do not‘a110w personnel with open skin
woun&s’tO'hand1e or wofk with‘the AN/UDM-G
without the approval of the mediéé1_off1cer
and the (local) Radiation Protection Officer.

(d):-Prohibit loitering in the area by unauthorized

- personnel.

! E’r
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2-1. Sefvic_:e.ﬁpon Receipt of Equipment

a. Unpack fhe AN/UDM-6,

b. Inspect the wood case to see that it is undamaged and that the
1abe1'(fig. 1-2) is attached.fo the cover.

.g.,‘Put.dn brotective gloves. ' . 

d. . Opén the case fully. RemoVe the cushioning pad and set it in the
cover of the éase. Check the mask to make sure that it is flat. If the
mask is deformed (does not lie perfectly f]at), it is unserviceable.

A deformed mask will not provide the proper transmission factor, may

come in direct contact with a radioactive source and damage it, or may

become contaminated.

e. Check thevmarkings oh the standard sources and see that the jigs
are properly arranged in the case.

 f. Perform a Teak test (wipe test) (para. 2-2) on all the sources to

make certain that théy‘afe undamagéd. :

g. ' Replace the mask and the cushioning pad and close the casé,



o .

© 2-2. Initial Checks and Services

NOTE
A leak test must be performed immediately upon receipt
of the AN/UDM-6 and at least every 3 month§ there-
after, while it is in usé.

a. Perform the leak test as follows:
| _ (1) Five l-inch smear papefs (Whétman filter papers or equivalent)
ére rgquired; The: smear pépers'are supplied in a kit which is periodicai]y
‘fep]aCed. They are also commercially available.

’_ (2) With a ballpoint pen or china marker number the smear papers
consecutively. Key each smear ﬁaper'to.each item to be checked. For
exaﬁﬁTé;fﬁumbef the jigs from left to right 1 through 4;: The number can
be marked,onvthe‘case,with a china marker. Numbér thevmask,number 5.

If hecéssary;.this5cén be marked oh'thé'maSk with a_Chiha marker without
affecting itg properties. | - | |
(3) - Dampen the smeaf papers with water. Do not soak them.
~ (4) Put on protective gloves. |
Plutonium 239 is,DANGEROUS. Handle the AN/UDM-6 care-
- fully. DO NOT TOUCH THE RADIOACTIVE STANDARD SOURCE
SURFACE. Avoid contact of objects, such as tools and
instruments and-ca]ibrator components with the sources.
Wear p]astic or surgical pfotective gloves when performing

leak tesfs and calibrations.

\;‘y&



b. Open the case agh) wipe each radio-
active standard source f‘ranie and jig with
the same smear paper. DO NOT TOUCH THE
RADIOACTIVE STANDARD SOURCE WITH THE SMEAR
PAPER.

Ce Wipe the mask with a smear paper.
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d, Flace the smear papers on a flat
surface with smeared side up. Allow the smear

papers to dry - _ e TN
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e. Position the probe of a calibrated radiac set 1/16 to 18 inch
above each of t;.he smear papers. Record the meter indication for each

smear paper, , : .

 f. The radiacmeter indication should bs 200 CPM or less above background.,

g. If the radiacmeter indicqtes 200 or more counts-per-minute above

_béckground.for any single smear paper, consider the AN/UDM-6 unservice-

ab1e=andfremove it frqm'operation until the‘smear paper is evaluated with
laboratory equipment (para. 2-3). If the meter indicates less than 200
counts-per-minute, use the AN/UDM-§ pendihg evaluation of the smear paper.‘
h. Replace all components in the.casé and close the case.
i, Remove:protective gloves, - Dispose as radioactive waste.

(Refer to AR 385-11.)




2-3. Smear Paper Laboratory Evaluation

a. Evaluate each smear paper using laboratory equipment‘capeb1e‘of
detecting 0.001 microcurie of alpha contamination. ‘Record test results
and maintain'these records for inspectioo If the test reveels the
presence of 0. 005 microcurie or more of contamination, the user shall
1mmed1ate1y withdraw the AN/UDM-6 from use and report the condition
through the Radiation Contro] Officer, (AR 385-11) to the Ticensee who
will furnish disposition instructions.ahd submit required reports to
DA and NRC. |

b. No maintenance or repair will be performed oy the operator. Thev
us Army~Ioni;1ng Radiation Dosihetry Center Tocated at LexingtoneBloegrass
" Depot Activity is the only aothortzed'fecility7for maintenance or repair
.of-thef AN/UDMké ’ Requests for maxntenance or repa1r w111 be subm1tted
to the radicactive material contro] po1nt for coord1nat1on with CECOM and
'Le:d.nrton-Blue Grass Depot Activity. |

c.’ If a us1ng 1nsta1]at1on/act1v1ty does not have -the proper laboratory
.'equ1pment the smear papers w111 be processed as follows: ‘

(1) Place the smear papers, each_separated by a sheet of paper, in
a small envelope marked with the namefand location of the user, the serial
nurber(s) of the radioactive test sample(s) and the words: - MAILROOM -

DO NOT OPEN. Seal the envelope for forwarding.

(2) In CONUS,vforwerd the smear papers for eva]uation using official
mail handling channel to: Chief, US Army Ionizing Radiation Dos1metry |
Center, ATTN: DRSMI-MCI-DC, Lex1ngton KY 40511.

(3) Commanders at overseas installations will comply with. procedures

established by the responsible commander.

N
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2-4. Calibration Procedures

This paragraph provides procedurés for calibrating Radiac Sets

AN/PDR-54 and AN/PDR-60.

T

~ Always wash and dry your hands after handling the

. AN/UDM-6.. Check your hands with a low-range
a]bha-radiaéheter; repeat the washing and dryihg

vif néceséary. 'Notify the Radiation Protection

Officer if washing does not remove contamination.

~a. Radiac Set AN/PDR-54.

. WARNING
Radiation hazard exists dufingzthé-fo1lowing
procedure. |

(1)_ Rémove the'e1ectrohi; chassis from the case by re]easiﬁg the

' spring catches (fig. 2-1).

(2) Connect the radiacmEter for bench test. _
(3) Put on protective gloves and open the AN/UDM-6 - case.

(4) Place the mask over the-1.4X103

.CPM (Counts Per Minute) standard
source.
(5) Place the radiacmeter probe on the mask and set the radiacmeter
_scale switch to the X1 position. Set the gas flow control, Allow 2-minute
warm up time. .
(6) Observe and note the meter indication.
(7) Remove the radiacmeter probe from the mask.

(8) Rotate the probe 180 degrees and place it on the mask.



(9) Observe and note the meter indication.

(10) Obtain the average of the 1nd1cat1ons noted in (6) and (9)
above. (This is accomplished by add1ng the two indications and dividing
by two.) N _

(11) If the averaged ig?jce;io .is higher than 543 CPM, turn

o 32 - .

calibration control X1.0 SCALEAsTightly counterclockwise. Repeat steps

(5) through (10) and adjust control X1.0 SCALE as necessary to obtain an

| indication of approxxmate]y 532 CPM.

(12) If the averaged 1nd1catnon is. Tower than 521 CPM, turn
ca]ibration‘control X1.0 SCALE’S]ightly cTockwise. Repeat steps (5)

_through (10) and adJust ca11brat1on control Xl 0 SCALE as necessary to

obta1n an 1nd1cat1on of approx1mate1y 532 CPM
(13) Repeat steps (5) through (12) above to calibrate the remaining ...
sca]es of the rad1acmeter The chart below gives the contro] sett1ngs,

requ1red meter indication ranges, averaged meter 1nd1cat1ons, and the

'standard source to be used.

‘Standard  Scale Switch Meter_Indfcation Calibration Averaged
Source Setting Range (CPM) Control Indication (CPM)

I.4X104 - X10 5,214 to 5,426 X10 SCALE - 5,320
I.4X105 X100 52,136 to. 54,264 X100 SCALE 53,200

(14) Set the scale switch to OFF,
(15) Set the gas flow control to OFF.
(16) Replace the probe face cover.

(17) Replace the electronic chassis into the case.



(18) Secure the AN/UDM-6,

(19) Remove protective gloves and'dispose of as radioactive waste
(refer to AR 385-11).

(20) Nash-aﬁd dry your hands.

(21) 'Check your hands with a-low;rande alpha radiacmeter; repeat
the washin§ and drying if necessary. NOTIFY THE RADIATION PROTECTION
~ OFFICER IF WASHING DOES NOT kEMOVE CONTAMINATION.

b. Radiac Set AN/PDR-60. |
Radiation hazard: exists during the following -
procedUEe.
Do_not touch high Qoltage terminal until the
| cireuit has been dischafged

(1) Release the 2 spr1ng loaded 1atches (fig. 2-3) and remove the'
e]ectron1c chass1s and battery pack from the e]ectron1c case assemb]y

(2) D1scharge the high voltage circuit to ground (fig. _h).

(3) Connect the»centér'cohductor of a shielded jumper lead to the
center post of connector CJ-2 (£ig.2-3) " in the case assembly.

(4) Connect the other end of the sh1e1ded jumper lead center
conductor to the.h1gh voltage test and signal 1nJect1on point on the
electronic chassis (fig. 2-4).

(5) Connect the jumper lead shield to the ground lead contacts in
‘the case assembly and the electronic chassis.

(6) Connect the ‘AC-3 detector to the electronic chassis.

27




N7 bt bt

e

)

)
j

s

i 2-3.

CALIBRATION
. 2uta XIK Xi00

/4 "’///&/?" 60/ ca {)ra f"/r;z‘ (0‘/7"/*7_/-’

o2
cglszCTOR

 FLfs0 00

-
4

-



" HigH VOLTAGE TEST AND ¢
SIGNAL IRJECTION POINT 5

Fig. =% 4dw/7or-6o, ofe i Faene edasii. ELFED00E .

i
i
b
H
!
!
i
i
!
i
i
H

29




N
RN

(7)v Set theAdetector selector'switeh to the AC-3 position,
(8) Set the scale switch to the X1.0 position.
(9) Check battery condition. _
~ (10) With the detector face protective cover in place, adjust the
AC-3 DISCR contfo] untf] the fadiacmeter indicates approximately 50 CPM
average. ' | |
(11) Lock fhe DISCR control.
v NOTE.
Occasionally the eveﬁage metef indication will be
1ess.than‘5d'CPM.. If:this_oc;urs,'1eck the DISCR
control in the fully counterclockwise position. |
(12)- Putioh-prbtective‘glovesland open the AN/UDM-6 Z case.
(13) RemoVe the-detector-face protective cover.
1(14)1 Place the detector on. the L 4X103A§tandard source
";(15) Observe and. note the meter 1nd1cat1on

3

(16) Rotate the detector 180 degrees and p]ace it on the 1 4X10 CPM

standard source.

(17) Observe and note the meter indication.

(18) Obtain the average of the meter indications noted in (15) and -
(17) above. (This is accomplished by adding the two indications and
dividing by two.) The average indication should be within +10% of the
standard source CPM. » N

(19) If the average CPﬁq}s not as indicated in (18) above, adJust

Xl 0 ca11brat1on contro‘Aon the electronic chassis.

30



(20) Repeat steps (14) through (19) if the calibration control has
to be adjusted. | |
' (21) Repeat steps (14) through (19) for the other scales of the
radiacmeter, adjusting the~caiibration control for the scale being qsed,'
if required. |

(22) Recheck the DiSCk adjustmeht’(lo) above. If the DISCR control .
requires édjustment,'the calibration protedure must be repeated. |

 (23) Set the scale switch to OFF.

(24) Discharge the high voltage cf;cuit tO‘gkound.

(25) Disconnect the AC-3 detector.‘

(267 Remove the shielded jumper lead.

(27) Replace the electronic chassis into the-e1ectroﬁic case éssemb]y.

(28)‘ Secufe the AN/UDM-G. |

(29) Remove_prbtective gloves and disbpse:of as~radioact{vé_wéste

(refer to AR 385-11). - R

(30)'.wé§h ;ﬁd dry your hands; |

(31)  Check your hands with a Tow-range a]bha radiacmeter; repeat :
the. washing and drying 1f'necessafy. NOTIFY THE RADIATION PROTECTION
'OFFICER IF WASHING DOES NOT REMOVE CONTAMINATION. -

9/
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~ CHAPTER 3
MAINTENANCE INSTRUCTIONS

r——— ey

31, ’l‘roubleshooting Procedures

Table 3-1 lists the common malfunctions which you may find during the operation or maintenance of

theAN/UDM-6 or its components. You should perform the zestsilnspecxlons and corrective actions in
tho o:dov listed. _

This manual cannot list all malfunctions that may occur, nor all tests or inspections and corrective

actions. It a malfunction is not listed or is. not corrected by listed corrective acllons. notify your
suporvisor. S

Table 3-1. Ttouhloshooung ‘

-] MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACT!ON

1. SOURCE DAMAGE. ST e S

. - V Stop .1. Use a slmllar type radlac calibrator and obtain a set ot
roadlngs.
Step 2. Compare the two sets of readings Wlth readings obtained

from damaged calibrator before damage occurred.

I readings are still erroneous, contact, : Commander, US Army
Communications-Electronics Command, ATTN: DRSEL-SF-H, Fort Monmouth, New.

. Jersey; or call AUTOVON 995-hli27, for further instmctions.
2. CAUBRAT'ON MALFUNCTION.

Step 1. Verify that the radiac set is intended to be cal_ibrated with
| : the AN/UDM-6. | ’
" Step 2. Verify that the correct accessories (l.e., source and at.
tenuator) are being used for the radiac set being calibrated.
\ . It a malfunction still exists, return the radiac set to the using
e

activity . with instructions to return the radiac set to the

appropriate maintenance facility (depot) for the required maintenance
or repair.
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3-2. Operator Maintenance

a, Operalor maintenance is limited to inspection and Initial checks and services. No other
maintenance or repair will be performed by the operator. The US Army lonizing Radiation
Dosimetry Center is the only authorized tacility for maintenance or repair.

| b. Requests for maiolenance or repair will be submitted to the radioactive material control
~ point for coordination with the CECOM National Inventory Control Point and the US Army lonlz-

ing Racllatlon Dosimetry Center. Polnls of contact are:

CECOM National Inventory Control Polnt (NICP)

Commander, US Army Communlcallons-Electronlcs Command
ATTN: DRSEL-MME-VC

Fort Monmouth, New Jersey 07703

CECOM National Maintenance: Point (NMP)

Commander, US Army Communlcallons-Electronlcs Command
" ATTN: DRSEL-ME:ES

Fort Monmoulh New Jersey 07703

3:3, Storage |

a. Store lheAN/UDM-é anly in lire-reslstant buildings (TM 5-812-1) and Iin roomslareaslsec-
tions designated for storage of radioactive materials which are free from the danger of flooding,

~ outside the danger of radius ol llammables or explosives. and secured agamsl unaulhorlzed

removal

b. Post the arealbulldlng with CAUTION RADIOAC‘I‘IVE MATEHIAL slgns as requlred by
‘AR 385-30.

3-4. Dispositfi.on- _

Reports of excess, unwanted or urlservi ceable AN/UDM-G'S are submitted to the
CECOM NICP for ‘vrevi'ew for serviceability, vturn-in or disposal as radioaetive
waste. Requests for disposition 1ns‘;ructions are submitted through radiation
control command channels to this NICP. The NICP will provide ihstructions for

shipment of the AN/UEM-6 to the app.ropriéte ‘depot.
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'APPENDIX A
REFERENCES

A1, General

This appendix lists all forms, technical manuals. and miscellaneous publications referenced in
this manual and/or to be utilized in relation to this equipment.

A-2. Forms :
Equipment Inspection and Maintenance Worksheet ......... AP DA Form 2404
‘Recommended Changes to Publications ..........c.ciieviieiinnnens DA Form 2028
Recommended Changes to Equipment Technical Publlcatlons Ceeiraene DA Form 2028-2
Punched Transmission Worksheet- Rad‘olsotope Inventory and
Leak TestRepomt.......ccccvveenanncas Ceereevesersteteacansanas DA Form 3252-R
NOUICOLOEMPIOYBBS . covvvivennocsceareassacsscnsaarsasesscarses NRC3
RadlologlcalAccldentReport.......‘............................... RCSDD-SD 1168 )
QuamyDeﬂclencyRepon cetssressssssarssrtssaserncsrsrssssasees OF 368"
Radioactive! .............. et esesessesneoassrsrsssssvescsncsecis OF 413
Report of Item Discrepancy ........ ceree ieersecserssesenses SF 364
A-3. Technical Manuals , o : _
Handling and Disposal of Unwanted Radioactive Material ......... eee.  TM 3-261 . -
‘FireProtectionManual .........cceivivierernetnieneecsessasannses TM5812.1
List of Applicable Publications (LOAP) for Communlcatlons ’ ' - :
Electronic EQuUIpment .........oiieiiiiiiiirtianaanens esseanes - TM 11-5800-213-L _
Operator‘s. Organizational, Direct Support, General Suppon and = . : : N - L
 Depot Maintenance Manual: Radlac Set ANIPDR 54 - : . . o
(NSN6665-00-542-1587) ... .00 ieveueiueineneincnncanennecaesse. TM 11-6665-208-15
. Operator's, Organizational, Direct Support General Support, and C .
Depot Maintenance Manual: Radiac Set AN/PDR-G0 o S ' :
(NSN 6665-00-965-1516) ............. ieeetsseciaesancareersonnan T™ 11-8665-221-15
Operator's and Organizational Maintenance Manuali for Radiac’ Set _
AN/PDR-56F (NSN 6665-00-211-6895) ........coccvivnannninnians .. TM 11-6665-245-12
The Army Maintenance Management System (TAMMS) ............... T™ 38-750
Transportation Guidance for Safe Transport o( Radioactive
Materials .......cocivirieearisiesioncns cesvesresassarsssscnss 1M 55315
A4, Miscellaneous Publications
Healthand Environment ........c.ce0c000aee cesesseterosaneaans .. AR405
Control and Recording Procedure for Occupational Exposure to : .
lonizing Radiation...........ccoveiiiiiiiiinniiin, Cirseaeane AR 40-14
Reporting of Transportation Dlscrepanc!es inShipment............... ARS5538
- lonizing Radiation Protection (Receiving, Control, Transportation,. . o
Disposal, and Radiation Safety) ........... Cecesracecasaaas weases AR 385-11
Safety Color Code Markingsand Signs .......... cerasenn weseeeveess AR 385-30
Accident Reporting and-Records ....... teeaceatesianes eenesssssses - AR 38540
Packaging improvement Report .............cciveeeneianns ceeres .. AR700.58 .
-"Radloactive Commodities in the DOD Supply Syatem cesssssasevsssses AR 700-64
Reporting of Item and Packaging Discrepancies .

L B B ) LA AR SL B B L B N Aam11-2
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APPENDIX B
EXPENDABLE SUPPLIES AND MATERIALS LIST

Section I. INTRODUCTION

B-1 Scope

" This appendix lists expendable supplies and materials you will need to operate and maintain

the AN/UDM- 6. These items are authorized to you by CTA 50-970 Expendable items (Except

., Medical, Class V, Repair Parts, and Heraldic items).

B-2 Explanation of Columns

a. Column 1 . tem Number. This. number Iis assigned to the entry in the listing and is.

- reterenced in the narrative Instructions to identity the material- (e. 8., “Use plastic gloves, item 1,

App. D”).

b. Column 2- Level. This column Identifies the lowest Ievel of maintenance that requlres.-
the item. .

C-— Operator/Crew:

¢ Column 3. National Stock Number. This. is the National stock number asslgned to the
item; use it to request or raquisition the item.

d. COIumn 4 Descﬂpuon. Indlcates the Fedeial item name and, if requlted adescription to
identify the itam. The last line for each item indicates the part number lollowed by the Federai

~ Supply Code for Manufacturer (FSCM) in parentheses, if applicabis. -

e. Columns$5. Unn of Measure (U/M). Indicates the measure used in performing the actual
maintenance functlon. This measure i3 expressed by a two-character aiphabatical abbreviation
{e.g.. ea, in, pn). It the unit of measure ditfers from the unlt of issue, requleltlon the lowest unit of
issue that will eeusfy your raquirements.
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'Section Il. EXPENDABLE SUPPLIES AND MATERIALS LIST

m @ @ T T ®
, , o - NATIONAL : |
- ITEM . ~ sTOCK o DESCRIPTION um
: NUMBER . uve NUMBER . '
: . PART NO. AND FSCM

1 c . 8415-00-682-6786 GLOVES, DISPOSAL " Pr

| IR | PIMKIES (96717)
2 c  8540-00-291-0391 TOWEL, PAPER . Bx

UuU-7-591 (81348)

3k
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In Part 20 of its Rules and Regulations, the Nuc)
from radioactive materisl under license lssued by the Nucleas Regulatary Commission. In Pert 18 of its Rules snd Regulations, the Nuclear Regulstory

C, Toal

>

UNITED STAlt:a NUCLEAR RE"’
Washington, [ 568

NOTICE TO EiviPLOYEES

“TORY COMMISSION

STANDAHDSHFOR PROTECTION AGAINST RADIATION {PART 20); NOTICES, _ _ " o

Raegulstory C

INSTRUCTIONS AND REPORTS TO WORKERS; INSPECTIONS (PART 19) -
has eatsblished standerds for your protection sgainst radiation hazards Pléﬁgao

YOUR EMPLOYER'S RESPONSIBILITY

Your employer is required to —

1. Apply these NRC ragulati and the diud
of his NAClicense to o}l work under the license.

‘2. Postor otherwise mahke available to you s copy

of the NRC regutations, licenses, and operating
procedures which apply to work you are
ged in, and explain their provisions to you.

3. Post Notices of Violation Involving tadiological

king ions. proposed impositian of
" ¢ivil penalties and orders.

YOUR RESPONSIBILITY AS A WORKER

You should famitistize yourself with those pro-
visions of the NAC regulations, and the cperating
procedures which apply to the work you sre
engagedin. You should observe thels provisions
for your own pr fon snd protection of your
co-workers.

WHAT IS COVERED BY THESE
NRC REGULATIONS

1. Umiis on exp o to radiation and rediosctive
matesialin icted and ictad aress;

2. Maeasures 1o be takenalter ucidnnuh-powu.

3 Personnel monitoring, surveys and equip

sabhilahad

exposure In excess of any spplicable limit as set

forth in the regulations or in the licenss. The

basic limits foresposure toemployses sre aet

forth In Sections 20.101, 20.103. and 20.104 of the

Part 20 tegulations. These Sections specify

limits on exposure to radistion snd exposure 1o
ions of radioactive matesisl In alr.

2. liyouwork where parsonnel monitoding s

requirsd pursuant to Section 20.202;

{s} yous employer must glve you a written
repont of your radiation enposures upon the
tesmination of your smploymaent. if you
tequestit. snd : :

(5} yout employsr must advise you lly of

cartain provisians for the optlons of workers engegedin NRC-licensed sctivities.
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REGION V s ' REGC T i

your exposure to radistion. it you requestit.

_INSPECTIONS -

All activities under the Hicense sre wbloct 1o
inspaction by represantatives of the NAC. In sddl-
tlon. any worker or representative ol workers who
believes thot there is a violation ol tha Atomi¢-
Energy Act of 1954, tha regulsticns issusd there-
under, of the terms of the employe
regard to radiological working conditions In which

UNITED STATES NUCLEAR REGULATORY COMMISSION

A rspresantative of the Huclesr Regulatory Commission can be contacted at the following sddresses and telephone

numbars. The Regional Difice will accept callect telephone calls from employees wha wish to register complaints or

the warker is engaged. may req

4. Caution signs. labels. and safety Intertock
equipment:

8. Exposure records and reports;

6. Options for workers regarding NRC hlpucllom,
snd

7. Related matters.

REPORTS ON YOUR BADIATION
EXPOSURE HISTORY

1. The NAC regulations raquire that your employss
giveyou -wdnm reportif you receive an

by sending s nctice of tha slleged violation to the
appropriate United States Nuclear Regulatory
Commission lnspection snd Enforcemant Reg-
ianal Otlice (shown on map st right). The request
must set forth the specific grounds for the notice,
and must ba signed by tha.worker or the repre-
sentative of the workers. During inspections, NRC
inspectars may confer privately with workers, and
any worker may bring to ths attention of the
Inspactors any past or present conditlonwhich he
believes contributed to or caused any violation as
described lbavo.

POSTING REQUIREMENTS

Copies of \his notice must be posted In a sulficient number of places in
svery establishment whaere activitiss licensed by the NRC are con-’
ducted. to permit employees working in or frequanting any portion ol -
s restiictod area 10 observe 8 copy on the way to or from their placo ol

.mploymlnl

ns sbout sadiological working conditions or other matters regarding pli with C rules and
regulstions. :
canse with ’ '
Reglonal Offices
H I't1
1o P AEGION _ ADDRESS JELEPHONE
OAYTIME NIGHTS AND HOLIDAYS
' Regian), Office of Insgection end Ent t USNAC 218 33765000 2153975000

3% Park Avenue .
King of Prussls, Pannaylvenls 13408

1] Reglon . Ofilce of Inspection snd Enlorcament, USNRC 404 2234503 44 2214503 '
108 Moriorta S0, N.WY., Suite 3100 .
Atlanta. Gnrgh X203

m Region III Otfice of Inspectlon and Enforcement, UiNRC 282-2500 2932500

. T33 Raossvelt Road
Glan Ellyn, llinols 60137

w Reglon IV, Oftice of Inspectian and Enf LUSNAC 9173342800 817 334-284%
611 Ayan Plaze Drive, Sulte 1000
Arlington. Texse 75012

v Reglon V, Otfice ol Inspsciion and Enf. 4159433700 4159133700 |
1390 N. Callfornis Boulsverd, Suite 202, Walnut Crask Plazs
Walnut Creek. Callfornla 34558




