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' -EPARTMENT OF THE, ARMY o : /f»f;ka.

HEADQUARTERS US ARMY MATERIEL DEVELOPMENT AND READINESS COMMAND -
5001 EISENHOWER AVENUE ALEXANDRIA, VA. 22333 . .

{

- RECEIV: ;
DRCST-P/81-0139 y o | ,505;3Eﬁ 3 " 23 December: 1981 7-l¢?”r'
, S R F‘i259- R A
~ ) » |
. "ls}:bb':lr '-:,\

Director : : : _ H4°SFWULSE,T34

Nuclear Materlal Safety and Safeguards- o T

ATTN: Radioisotopes’ L1cens1ng Branch

US Nuclear Regulatory Commission

~Wash1ngton DC 20555 ' '
.,Géntlemen: o .',f S ;7 1j fs“” - :,:vj‘ﬁ AR ',,s

rorwarded is UsS. Army Communlcat1ons—Electron1cs Command appllcatlon for Spec1al
Huclear Material License. This application is for possession and use of plutonium-—
239 as alpha emitting sources in the AN/UDM-TC Radiac Calibrator. -Approval of
-application will transfer responsibility for management- control of AN/UDM—TC Radiac -
Calibrator from US Army Armament Materiel Readiness Command which currently has. -4?fz”f»
manazement control under. Special Nuclear Materlal Llcense SNM—lThS to US Army - -
Co::unlcatlons-slectronlcs Command. Included in appllcatlon is US Army Communi.— .
cations~Electronics Cormand's env1ronmental assessment for fleldlng of AN/UDM TC
.Radizc Caslbrator Set. :

Flease a cknowledge recalpt of aDpllcatlon on 1nclosed DA Form 209 Mail- Reply Card

_ ) -Slncerely, . _ ‘ _
T X / /dw‘: R
2 Inel . - o : Zﬁﬁz"DARWIN N. TARAS : ﬂ/ e C

as. S : ~ Chief, Health Physiés..
: a "+ safety Office

HQDA(DASG«PSP—L) WASH DC * 20310 2 cys W/lnCl . L

Dir, DARCOM Field Safety Activity, Charlestown, IN thll w/1ncl o

Cdr, US Army Communications-Electronics Command, ATTV" DRSEL—SW—H Ft. Mbnmouth
NJ . 07703 w/o inel S S . .

R
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DEPARTMENT OF THE" ARMY

23\ HEADQUARTERS us ARM\’CORAMUNICATIONS ELECTRONICS COMMAND
' S ~“AND FORT MONMOUTH: ' :
'»zFORTFWONMOUTH, NEW JERSEY 07703

. REPLY TO.
ATTENTION OF:

8 SEP 1981

o DRSEL-SF-H T e

SUBJECI:: Appllcatlon for US Nuclear Regulatory Commission- (NRC)
' Spec1al Nuclear Materlal Llcense

- Commander v ' ‘ '
. US Army Materiel Development and Readlness Command

. ATTN: DRCSF-P

- 5001 Eisenhower  Avenue
-~ Alexandria, Virginia 22333

I, The Department of the Army, US Army Communlcatlons—Electronlcs Command

" (CECOM), ATTN: DRSEL-SF, Fort Monmouth, New Jersey 07703, is hereby making
application for an NRC license to receive title to " own, acquire, deliver,
receive, possess, use and transfer special nuclear material in accordance with
paragraph 70.21 of Title 10, Chapter 1, Code of Federal Regulations, Part 70.
This appllcatlon, when : approved will transfer responsibility for management

- control of the special nuclear materlal referenced below which is presently

authorized under NRC License Number SNM-1745 issued to the Department of the
Army, US Army Armament Materlel Readiness Command Rock Island, Illln01s
61201.. ’ : :

2. 'The special nuclear material, 239Plutonlum, is used as an alpha emlttlng
source of radiation in the AN/UDM—7C Radiac CallbraE Set, each containing
- approximately 819 micrograms (50.3 microcuries) of Plutonlum.‘ .The maximum
- quantity that w1}%9be possessed at any one time will be 246 milligrams (15.1
millicuries) of “~’Plutonium. Supplement A contains the manufacturing crlterla
" for this radiac calibrator.

3. The AN/UDM-7C 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 worldwide locations.

_The AN/UDM-7C Radiac Calibrator Sets at DOD installations and activities will be
possessed and utilized under the control of Department of the Army military and/

-or civilian personnel meetlng the minimum requlrements contained in Supplements
"B and C. : :



8. SEP 1981
 DRSEL- SF—H

SUBJECT:. Appllcatlon for us. Nuclear Regulatory Comm1331on (NRC) Spec1al Nuclear
s Materlal Llcense 2 v

4., Management of the radlatlon protectlon program for these radlac calibrators are -
 the respon51b111ty ‘of Mr. Bernard M. Savaiko, License Manager, Mr. Steven A. Horne,
Radiation Protectlon Officer (RPO), and Mr. Barry J. Silber, Alternate RPO. . Supple-
~ment D contains the qualifications of those individuals. Supplement E contains the
radiation protectlon program for the control of this radiocactive commodity. Supple-
,ments F and G: contain information relative to. fac1llt1es, 1nstrumentat10n and
ultimate dlsposal requlrements.

FOR THE C_OMAN_DER: T

4 h ‘:'//"//
e _— » \;JM\_/ MW‘)
7 Incl ’ S ‘ _~*<JAMES V. :GANNON
as . S B Colonel,;GS
S - EER B UChlef ofLStaff



NOTE .
1. Inclosures i; 2, 3, 4, 5, 6 and 7 are concurrences'from'thé major field commands
which are responsible for the use of the AN/UDM-7C Radiac Calibrator Set. Inclosures
8, 9, 10, 11 and 12 are the concurrences from the Army TMDE Support Group and depots
with regards to the bulk storage and/or calibration/testing of these calibrator
sets. ' .

2. This license appllcaticn was reviewed and concurred in by the Fort Mommouth Ionizing
Radiation Control Committee on 30 July 1981.




DRSEL-SF~H o - 24 Aug 1981

MEMORANDUM FOR RECORD

SUBJECT: Appllcatlon for US Nuclear Regulatory Commission Spec1al Nuclear
Materlal License

1. Reference is made to letter, AFLG-RES, dated 1 -June 1981, subject: Application
for US Nuclear Regulatory Commission Source Material Licemse.

2, Reference 1 provided concurrence to subJect application for the AN/UDM-7C Radiac
Calibrator Set and recommended changes for the -technical manual utijized with this
calibrator.

3. The technical manual has been revised to 1nc1ude references to current Army
regulations in accordance with reference 1 above.

* ﬁ%%/

BARRY J. $ILBER
Health Physicist

,FRevieﬁed"and‘Approved By: EE?KElrt¥¥\ {‘;©4~)§/

Prepared By:

STEVEN A. HORNE
" Chief, Readiness Division
Safety Office




DEPARTMENT OF THE ARMY
EADOUARTERS UNITED STATES ARMY FORCES COMMAND
. FORT MCPHERSON., GEORGIA 30330

1.G-
AFLG-RES o 1 JUN 198
SUBJECT:  Application for U §. Nuclear Regulatory Commission Source Material
License :
Commander

US Army Communications & Electronlcs Material Readlness Command
ATTN: DRSEL-SF-H _
Fort Monmogth, Ny 07703

1. Reference CECOM letter DRSEL-SF-H, 28 April 81, SAB(U).

2. Concur in application for U.S. Nuciear’ Régul_atory Commission Source
Material License. , ‘ :

3. Recommend all references to AR's 55-35, 700-52, 755-15, and 725-1 be
deleted from Draft Equipment Publication TM 3-—6665 -313-10. These AR's have.
been superseded by AR 385- 11 : : ‘

FOR THE COMMANDER:

"CAROLYN E./KADLEC
CPT, AGC

Assistant Wdjutant General




ATCD-N (26 Apr 81) 1lst Ind
SUBJECT: Application for US Nuc]ear Regulatory Commission Source Mater1a1

_ License
HQ, TRADOC, Ft Monroe, VA 23651 18 JUN 190
TO USACERCOM, ATTN: DRSEL-SF-H, Ft Monmouth, NJ 07703
1. This headquafters concurs with the AN/UDM-7 1icensé application.
‘2. Point of contact is CPT Taylor, AV 680-4411.
FOR THE COMMANDER:

//”““\

/

" wd incl : | QZ(//Z(K(//( 4//Z/7 ,K,//////'Z/

DOREATHA MANGRA
Assistant Adjutant eneral




DEPARTMENT OF THE ARMY
| 2TH THEATER ARMY MATERIEL MANAGEMEMT CENTER .
APO WEW YORX 090352

AEAGD MMC-RA-CS o - .17 June 1981

ﬁ SUBJECT. App11cat1on for US Nuclear Regulatory Commission
o Special Nuclear Material. License - AN/UDM-7C
- Radiac Ca11brator Set.

Commander

US Army Communications - Electronics
. Command and Fort. Monmouth

ATTHR: DRSEL-SF-H

Fort Monmouth, NJ 07703

1. References:

‘a. Letter, DRSEL-SF-H, dated 26 April 1981, subject: Application for US
- Nuclear Regulatory Commission. SOurce Material License.: : _

" b. Letter, DRSEL-SF-H, dated- 1 June 1981, SAB

2. This center has reviewed references la and 1b and concurs -in the proposed
transfer of license holders and in matters pertaining to the implementation: of
- regulatory requ1rements for control of th1s commod1ty

3. A copy of the DF appo1nt1ng MAJ Lind as USAREUR ‘Radiation Control 0ff1cer is
.attached as 1nc1osure 1.

FOR THE COMMANDER:

1 Incl | - G0 Lo
as MAJ, Cm1C
: Act1ng Chief, Armament Systems D1v1s1on




DJ-MS-MC (28 Apr 81) 1lst Ind ‘
SUBJECT: Application for US Nuclear Regulatory Commission Source Material

" Licemse . ’ ‘
Headquarters, Eighth United States Army, APO San Francisco 96301 12 JUN 81

TO: Commander, USA Communications: and Electronics, Materiel Readiness Command
and Fort Monmouth, ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey 07703

Concur with subject épPlication as drafted.

FOR THE COMMANDER:

wd incl | I - '»"7%]{%) ‘érl)s%;]”

CPT, AGC
Assistant Adjutant. Geperal




-]

AJGC-OT (28 Apr 81) lst Ind MAJ Kluender /kt/3-3976
SUBJECT: Application for US Nuclear Regulatory Commission
Source Material License

* Headquarters, US Army Japan/IX Corps, APO SF 96343 26 MAY 1981

TO: Cdr, US Army Communications and Electronlcs, Materlel
' Readiness Command and Fort Monmouth, ATTN: DRSEL-SF-H,
Fort Monmouth, New Jersey 07703 ‘

1. Concur with application as written.
2. However, USARJ does not maintain a radiac calibration capa-
bility because of the low density of radiac sets in the command.

~ Therefore, we do not have a requlrement for the AN/UDM-7( ) Ra-
diac Calibrator Set.

' FOR THE COMMANDER:

wd all inc; - _ §Q§§§§ﬁ:§NP.GIBSON

MS36, USA
Asst. AG- -~




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

REPLY TO

ATTENTION OF: | . “ . | u 4 MAY 138].1

SUBJECT: Application for US Nuclear Regulatory Commission. Source Material
' License .

Commander

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

Fort Monmouth, NJ 07703

1. Reference letter, DRSEL-SF-H, HQ, US Army Communicatlons and Electronics
Command, 28 Apr 81, SAB. .

2. Concur with license application for the AN/UDM-7 Radiac Calibrator Set.

“FOR THE COMMANDER:

NOLAN. M.- SIGBLER

‘ Y Colonel, GS '
{]. - Deputy Chief of Staff for
Operations and Plans

wd all incl




NGB-~ARL-M (7 August 81l) 1lst Ind

SUBJECT: Appllcatlon for US Nuclear Regu’atory CommlsSLOn
Source Material License

Commander, US Army'Communications and Electronics Command,

‘Fort Monmouth, NJ 07703

‘1. nApproved. NGB POC is Mr. R. E. Frigon, AV 225-3220.

Chlef Army LOngthS D1V151on




- " 24 Aug 81
- DRSEL-SF-H '

MEMORANDUM FOR RECORD

SUBJECT: Application for US Nuclear Regulatory Commission Special Nuclear Material
' License-AN/UDM-7( ) Radiac Calibrator Set

1. Reference is made to lst Indorsement, DRSMI-M, dated 27 May 1981, subject as .
above. : A

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

Supplement B, paragraph 4, of subject application. The recommended change has been
incorporated into subject applicationm. ' : : '

Prepared By:

Mt

Reviewed and Approved By:

STEVEN A. HORNE
Chief, Readiness Division
Safety Office



DRSMI-M (ll May 1981) 1st Ind
© SUBJECT: Application for US Nuclear Regulatory Commission Spec1al Nuclear
: : Material License - AN/UDM-7( ) Radiac Calibrator Set

HQ, US Army Missile Command, Redstone Arsenal AL 35898 MAY 2 7 1981

TO: Cdr, US Army Communications-Electronics Command and Fort Monmouth,
Fort Monmouth, New Jersey 07703

1. The subject application, with supplements, has been reviewed and has the con-
currence of the US Army Metrology and Calibration Center.

2. The Center recommends that supplement B, paragraph 4 be changed to read as
follows: To be qualified as an RCO for the AN/UDM-7( ), a person must have a
technical, scientific. or engineering background and have successfully completed

a minimum of 80 hours of formal training in radiation protection including the
topics listed in item 2 above. The reason for this change is to preclude the
elimination of a person with a technical background from serving as an RCO because
he ‘lacks having a scientlflc or engineering background, yet otherwise 1is well
qualified. : :

wd inel

 WALTER . TRIBBLE
Technical Director :
US Army Metr & Camr Cen




DRSEL-SF-H o 24 August 1981

MEMORANDUM FOR RECORD

SUBJECT: Application for US Nuclear Regulatory Commission Special Nuclear Material
 License~-AN/UDM-7( ) Radiac Calibrator Set

1. Reference is made to message, DRSMI-MCI-DC, DTG 311145Z Jul 81, subject as above.

2. Reference 1 provided concurrence to subject application and recommended changes to
Supplement F of subject application. These changes have been incorporated into subject

application.
Prepared By: ﬁ}w& %ZZ‘M/

BARRY J.é¢@;BE§/
Health PHysSicikt.
Reviewed and Approved By: gYWk\ i ‘ \ [6‘\«'\— S

STEVEN  A. HORNE

Chief, Readiness Division
Safety Office

e eminn it e anead ) \Sabamramba e o = s £ i e b 2 ot b M b a4 s ek <o b
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. "FM CUSAIRDC LEXINGTON KY //DRSMI-MCI-0C//

"""" ’T° o {MOUTH: NJ_//DRSEL=SE=H//

- UNCLAS ‘ '
SUBJ: APPLICATION FOR US- NUCLEAR REGULATORY COMMISSTON SPECIAL NUCLEAR
MATERIAL LICENSE-AN/UOM-7 () RADIAC CALIBRATOR SET

Ao LETTER DRSEL-SF-He DTD 11 MAY 81s SASB .

Be YOUR DRSEL-SF~He P291325Z JUL 81 (W)

1. CONCUR WITH REF A EXCEPT: CHANGE SUPPLEMENT F» PARA 4. A, TO READS

"CONSTRUCTION? ITEMS WILL BE STORED IN A WAREHOUSE CONSTRUCTEO WITH
MASO\ERY WALLS WITH AN ASPHALT COVERED WOODEN RODF.™ :
: RECOMMEND PARA 8 AND S. SUPPLEMENT F+ BE DELETED SINCE NEITHER
'FILH BADGES NOR POCKET DOSIMETERS WILL DETECT ALPHA RADIATION.

BT .
#1461
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DRSMI-MCA-SA (11 May 81) 1st Ind ‘Mr. Toyama/mka/839-3285

SUBJECT: Application for US Nuclear Regulatory Commission Special Nuclear
Material License .- AN/UDM=-7( ) Radiac Calibrator Set

DA, HQ, Sacramento Army Depot, Sacramento, CA 95813 1 June 1981

TO: Commander, US Army communlcatlons-Electronlcs Command and Ft Monmouth,
ATTN: . DRSEL-SF-H, Ft Monmouth, New Jersey 07703

Application submitted with the basic letter was reviewed. Portions of the
license pertaining to our responsibility is concurred.

wd incl 1 " FREDERICK T. TOYAMA

Radiological Protection’Officer
US Army Calbr & Repair Center -
Sacramento




 DRSEL-SF-H N o 4 Sep 81

MEMORANDUM FOR RECORD

SUBJECT: Applicatioun fof US Nuclear Regulatory Commission Special Nuclear Material
‘License .

1. Reference is made to the following:

a. Message, DRSMI-ME (RPO), DTG 031420Z SEP 81, subject: US Nuclear Regulatory
Commlssion Source Materlal License.

b. FONECON, 3 September 1981, between Mr. Barry J. Silber, CECOM Safety Offlce,
"and Mr. Delbert Loney, US Army TMDE Support Group, subject as above.

2. Reference la provided concurrence to subject application and recommended changes

to Supplement C, paragraph 3, Supplement E, paragraph 4g, and Supplement F, paragraph
3. The change required in Supplement C, paragraph 3 is the increase in the calibration
team membership from a three-man to a six-man team.

3. Reference lb verified the increase in caiibration team membership and further
indicated that team membership may vary from four to seven individuals.

4, The recommended changes have been ineorporated into subject application.

Prepared By:

s

'BARRY J¢J(SILB
Health Physjitist
Reviewed and Approved By: ) . T‘ 6%”?b“‘

\ 7 STEVEN A. HORNE

Chief, Readiness Division
Safety Office

T PR S P ST e B R NP S A
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o SUBJECT: APPLICATION FOR US NUCLEAR REGULATORY COMMISSION SOURCE

""" MATERIAL LICENSE -
REVIEW HAS BEEN COMPLETED OF SUBJECY APPLICATION. CONCURRENCE IS
e HEREBY PROVIDFD WITH FOLLOWING REQUESTS:
""" Ae IN SUPPLEMENT Ces PARA 3; CHANGE "THREE-MAN HOBILE CALIBRATION
TEAMS™ TO-"SIX~MAN ARMY TMDE SUPPORT TEAMS (ATST)".
i Bo IN SUPPLEMENT Es PARA B¢ PG 47 CHANSE “PIRMASENS ARMY DEPOT
{PAD)I™ TO "“NUCLEONICS BRANCHs US ARNY AREA TMDE CALIBRATION AND
"REPAIR CENTER-PIRMASENSes GERMANY {ACRC-P)".

o Ce 1IN SUPPLEMENT Fv PARA 37 CHANGE “AN/GSM—-256 TO “AN/6SM-286/287.
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DEPARTMENT OF THE ARMY
US ARMY TMDE SUPPORT ACTIVITY PACIFIC
UNITED STATES ARMY MISSILE COMMAND
APO SF 96212

DRSMI-MW-K . ‘ : . 6 May 1981
'SUBJECT: Application for US Nuclear Regulatory Commission Source Material

- License :
Commander

Headquarters US Army Communlcatlons & Electronics Command
ATTN: DRSEL-SF-H
Fort Monmouth, New Jersey 07703

Mr. George'H. Lee, USATSAPAC Radiological Protection Officer (RPO) has
reviewed and concurs in the applicable parts of the subject draft document,

dated 28 April 1981, pertinent to this command .

Wh@w

KENNETH N. BROWN
LTC, OrdC
Commanding



SUPPLEMENT A

1. Reference: Paragraph 2 of letter/applicatiom.

2. Inclosure 1 is Military Specification, MIL-R-24265 (SHIPS) used for the manu-
facture of the AN/UDM-7C Radiac Calibrator Set.

3. The AN/UDM—7C Radiac Calibrator Set contains two each sources 959239P1utonium,
one source of 810 micrograms and one source of 8.1 m1 5yggrams, as Plutonium
Chloride. - A solution containing a known quantity of Plutonium Chloride is

carefully and thoroughly mixed with a polyvinyl-=butyral resin and 99 percent ethyl
alcohol mixture to assure a uniform dispersion of the radioactive material in the
solution. This solution is then poured onto a 12% inch diameter cast acrylic plastic
disk and is allowed to dry under controlled conditions, i.e., 40 percent relative
humidity or less and a temperature of 70 degrees Fahrenheit or less, resulting in a
‘very thinly deposited layer of resin having a high degree of unlformlty

4. One hundred percent of the radioactive source disks are tested for uniformity
requirements prior to. assembly into its shelf casing. One hundred percent of the
sources are also tested for accuracy and leakage requirements in their completed
configuration. In addition, a random sampling of ten percent of the completed
AN/UDM-7C Radiac Calibrator Sets are tested for uniformity, accuracy, enclosure,
.shock and vibration, and leakage requirements and witnessed by a Govermment repre-
sentative. The aforementioned testing requirements are stipulated in Inclosure 1.
Inclosures 2, 3, 4 and 5 are the engineering drawings detalllng the. censtructlon of

- the AN/UDM—7C Radiac Calibrator Set. '

5. Quality audits by a qualified independent testing laboratory (Govermmental or
Industrial), i.e., the US Army Mobility Equipment Research and Development Command
or equivalent organization, will be conducted on a random sampllng of ten percent

- of the completed AN/UDM-7C Radiac Calibrator Sets and tested in accordance with the
requirements of MIL-R-24265. Sampling and testing will also conform to the require--
ments of Military Standard 105 Sampllng Procedures and Tables for Inmspection by
Attrlbutes, or equlvalent. : ‘ '



MIL-R-24265(SHIPS)
1 November 1966
M LITARY SPECIFICATION

~ RADIAC CALIBRATOR SET AN/UDM-T( )

1. SCOPE

1.1 This specification covers a radiac Ld..[lbl‘d.lul set AN/UDM- 7( ) for umu.mub aipha radiac in-
struments.

2. APPLICABLE DOCUMENTS

. 2.1 The following documents, of the issue in eifect on dale ol tnvitation fur bids ur request for pro-
pusal form a puart of this specificution to the cxtent specified herein:

SPECIFICATIONS
MILITARY
MIL-F-1/1388 - Eleciron Tube, Type 7T840.
MIL-5-901 - Shuck Tests, H.l. (High Lapact); Shipboard Machinery, Equipment
and Systems, Requirenments for.
CMIL-Q-9858 - Quality Program Requirements.

MIL-P-15328 -  Primer Pretreatment (Formula No. 117 {ur Metals).

MIL-E-17558 - Electronic and Electrical Equipment and Associated Repair Parts,
Preparvation for Delivery of.

MIL-M-19590 - Murking of Commodities and Conlainers to Indicate Radioactive

Muu,rml.
- STANDARDS
MILITARY
MlL-b’ID 108 . ~ Definitions of and Bdau, Regquirements lux Eunclosures for Electr m )
and Electronic Equipment.
MIL-STD-167 .- Mechanical Vibration ox Shipboard hquxpmuxt.
DRAWINGS
MILITARY

RELUIF2002 - Alpha Radiue Calibrator AN/UDM-TA

(Copius of specifications, standards, druwings, and publicalions required Ly suppliers in comnéetion
with specific procurement functions should be obtamed from the procuring aclivity or as dlre(,ted by the
contracting officer.) : .

2._‘1. Other pubhcuuuns. - The following document forms a part of this specification. Unless other-
wise indicated, the issue In elfect on dale of invitution for bids or reguest for propusal shall apply.

CODE OF FEDERAL REGULATIONS'
INTERSTATE COMMERCE COMMISSION

Tariff No. 10 - Interstate Commerce Commission Regulations for Transportation
of Explosgives and Other Dangerous Articles by Land and Water in
Rail Freight Service and by Motor Vehicles (Highway and Water)
including Specifications for Shipping Containers. :

FSC 6665

i
)

i

i




MI1L.-R-24265(SHIPS)
(Application for copies 5hould be addressed to the Superintendent of Documeuts, Government Printing
Office, Washington, D.C. 20360.) -
‘3. REQUIREMENTS

3.1 Preproduction sample. - Prior to be[,uuuu[, production a sample shall be tested as gpecified in
4.2.1 (see-6.2).

3.2 Genera) description. - The radiac calibrator set AN/UDM-T7( ) is a cahbratmg set which px o-
vides suitable radioactive sources tor calibrating alpha radiac survey equxpment

3.2.1 The calibration set shall be coustruct_ed and agsembled in accordance with the requirements
of this spectification and Drawing RE101F2002. Where the requirements of this specification conflict.
“with the drawing, the requirements of this specification shall govern. :

3.3 Material.- Materials specified herein and in Drawing RE101F2002 shall be entirely suitable for
the purpose intended.” Use of other material shall have the approval of the procuring activity.

3.4 Equipment composition.- The calibration set shall consist of the following:

(a) Two radioactive sources "A™ and ""C'".

{b) Two radioactive source holders. _

(c) Adjustable positioner. » -
(d) Two attenuators. )

(¢} Aluminum housing.

{f) Calibrator carrying case.

() Ome pair of tweezers.

(h) Insiruction book..

3.4.1 Two radioactive sources. - ~The two radioactive sources shall contain Plutonium-239 deposited
_wna resin component. The resin component shall be of the composition specified in MIL-P-15328. |

3.4.1.1 Source configuration und description. - The sources shall be about 12-1/2 inches in diam-
“eter, 1.0 mg/cm? thick and emit alpha energies, 90 percent oé which are’ 4MEV or greater. A set of two
sources (labeled A and C, and of activities of 10)1 DPM and 10 DPM respectively) are contained in each
" unil. When a source is positioned in the unit, only a 4 inch x 10 inch area is exposed for calibration.
The sources shall be prepared in accordance with the Appendix to-this specification.

3.4.1.2 Uniformity of radiouactive sources.- The sources shall have no area count rate which ex-
ceeds: plus or minus 5 percent from the averagdvcount rate when tested as specified in 4.4. 1.

’

J.4.1.3 f\c’cu'ruc .- The activity of each source shall be determined by comparison with a standard
source Lo he approved %y the procuring activity. This information shall be recorded and included with
each calibrator delivered under the contract. Inforumation shall be on a printed card or similar method of

presentation.

3.4.2 Source mountmg - The two radxoa.cllve svurces shall be mounted in accordance with Drawing
RE101F2002.

3.4.3 Adjustable probe positioner. - Construction of the probe positioner shall be in accordance
with Dldwlllb RE101F2002. : '

3.4.4  Aluminwmn housing. - Bach calibration sel shall be provided with a lightweight housing, made
of aluminuwm in accordance with Drawing RE101F2002, designed to house the. [ollowing: '

) Two radicactive source holders. -
{h) Accessory drawer. -
{c) The top of the unit shall be designed as a source- pomuomub well.

The housing shall be labeled in accordance with MIL-M-19590.

|
1
!
|
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3.4.4.1 The two radivdctive source holders shall be contained in removable drawers, numbered [or
source identification, and labeled in accordance with MIL-M-19590.

3.4.4.1.1 Each drawer with source shall be removable as u unit for replacement in the proper posi-
tion under the probe positivner. . .

3.4.5 Calibrator carrying cuse. - The calibrator carrying cuse shall be construcled to countain the
aluminum housing. The carrying casg shall be construcled in accordance with Drawing RE101F2002.

3.4.5.1° Size and weight of_calibrator.- The overall size and weight ol the calibrator shall be as
follows: : - _ .

Height -~ 1-27/32 inches.

Width 13-23/32 inches.

DPepth - 13-17/32 inches.
Weight Not to exceed 17 pounds.

3.4.5.2 ' Size and weight of carrying case.- The overall size and weight of the carrying case shall be
~ay follows: '

Height - 3-15/16 inches

Width -~ 14-7/8 inches

Depth ~ 15-1/16 inches . ' ‘
Weight - Not to exceed 7-1/2 pounds. : =

3.5 Shock and vibratiou. -

3.5.1 S8hock.- Shock requirements shall be for grade A, class [, type.A in accordance with MIL-S~
901, except that the drop shall be 1, 2 and 3 Leet in lieu of 1, 3 and 5 feet.

3.5.2 Vibration.- Vibration requirements shall be in accordunce with type 1 of MIL-STD~167.

3.6 Degree of enclusure. - Degree ol enclosure for the calibrator shall be splashproof in accordance

with MIL-STD-108.

3.7 Tewmperature.- The sources shull be cupable of withstanding a temperature ol 120°F in an in-
verted position, and meet the requirements of 3.9. S

3.8  Humnidily.- The svurces shall be capable of withstanding 95 percent relutive humidity al 100°F
for 4 hours, and meet the requirements of 3.9. '

3.9 Leakage.- When tested in accordance with 4.4.5, the removable radicactive material shall not
exceed 0.005 microcuries of Plutonium-239. Leakage test shall be performed imniediately after the tem-
perature; humidity, shock and vibratioa tests. . :

3,10 WOrkmzinship. - The calibration sel shall be manufactured and finished in a thoroughly workinan-

like manner and shall be. free from all burrs, rough edges, smmudges and scratches.
4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for inspection. - Unless otherwise specilied in the counlruct or purchase order, the

supplier is responsible for the performance of all inspection requirements as specified herein. Excepl as
otherwise specified, the supplier may ulilize his own facilities or any commercial laboratory acceplable to

-the Goverument.
ification where such inspections are deemed necessary to assure supplies and services conform to pre-

scribed requirements.

The Government reserves Lhe right to perform any of the inspections sel forth in the spec-

e e o cse Yema o u e
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4.1.1 Quality control syslem. - The contractor shall provide and maintain a gualily system acceplable
to the government for the supplies covered by the coutract.. The system ol quality control shull be in ac-
cordance with MIL-Q-9858. The procedures outlined in MIL~Q-9858 shail serve to supplement and imple-
ment the design, performance and test mquuémeutb of this specification. )

4.2 General inspuction. - e methods of examination and tesling of the calibration sels shall fall
within the following classificatious: :

(a) Preproduction inspection (see 4.2.1).
() Quality conformance inspection (see 4.2.2).

4.2.1 Prepr uductiou inspection. - Preproduction inspection shall be made on the br eproduction model
and shall COnSlSt of the examinalion of 4.3 and the lealb of 4.4.

4.2.2 Qualily conformance illbpl,(..li()l). - Quality conformance inspection shall consist of the produc—
tion inspection of 4. 2. 2 1 and production control inspection of 4. 2. 2. 2.

o 4.2.2.1 Production inspection. - Production inspection shall be made on each equipment offered for
delivery to determine compliance with this specification. Production inspection shall consist of the exam-
-ination of 4.3 and the uniformity, accurucy and leakage tests of 4.4.1, 4.4.2 and 4.4.5.

4.2.2.2 Production conlrol inspection. -~ Production control inspection shalt'be made on oune out of
each 10 calibralion sets produced, Lo be selected at random by the Government representutive. Production
control inspection shall consist of the examination of 4.3 and the tests specified in 4. 4.

4.3 General examinalion: - The calibration sel shall be examined to determine compliance with the
requirements of this specification and shall include the following:

(a) Workménship,'assembly, size and fit.
(b) Materials, parts and finish.

4.4. Test procedures. -

4.4.1 Uniformity. - The uniformily check to determine conkox'mduce with 3.4.1.2 shall be made with
a {ype 7840 tube conforming to MIL-E-1/1388, used thh a conventional type scaler (1 megohm, 0.5 xmcro-

beLUIld resolving time).
4.4.2 Accuracy.- The calibration set shall be lested to determine conformance with 3.4.1.3.

4.4.3 Euclosure. - The housing and the carrying case shall be tested to determine conformance with
- .6, . o

. 4.4, 4 Shock and vibration. - ’I‘vhebculibration set éhall be tested to determine conformance with 3.5.1
and 3.5. 2. :

4.4.5 Leakuage lest. - The leakage test shall be capable of defécling the presence of 0.005 niicro-
curies of Plutumum 239, The method of the test shall be submitted to Lthe command or agency concerned

for appr oval prior to performing the test.

5. PRE PARATION FOR DELIVERY %,

5.1 Preservation, packaging and packing. - The equipment shall be packaged by level A or C and
packed by level A, B or C as specified in the contract or order in accordance with MIL-E~175535. Method
I1f preservation shall apply for level A packaging. As a minimum, the requirements shall conform to the
interstate Commerce Commission Tariff No. 10. ’

- 5.2 Marking.+ The equipment and containers shall be marked in accordance with MIL-M-19590.

N
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6. NOTES
6.1 Ordering data.- Procurement documents should specily the title, number and date ol this spec-
ification.-

6.2 Preproduction. - lnvitatlons lor buds should provide thal the Govermmenl reserves the right to
waive the requirement lor preproduction suinmples as to those bidders offering u product which has been
previously procured ur lested by the Government, and thal bidders offering such products, who wish Lo
rely on such production or test, must lurnish evidence with the bid that prior Govermmnent approval is pre-
sently appropriate for the pending procurement.

Preparing activity:
Navy-SH
(Project 6665-N228Sh)

'5/8
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. APPENDIX

PROCEDURE FOR PREPARING "THIN" ALPHA SOURCES

10.  Technique. - The technigue is relatively simple.  The alpha emilter is dissolved in an afcohol-
resin componenl wixture and stirred to uniformity. The [inal mixture is then poured through a funnel onto a
plastic disk located on'a leveling table divectly below the funnel spout. The resulling radicactive sources
have excellent uniformities - with any source the source area count rate varies +5 percent or less [rom the

average count rate.

10.1 Procedure.- The [)i'ucedux‘e shall be as foll»ows:

(@) One cubic centimeter (cc) of radivactive solution (isotope in chloride form) is added to a mixture

of 9 - 10 cc of resin component {(MIL-C-15328) and 29 cc of ethyl alcohol (99 percent). The

total mixture is carefully stirred for a minimum of 15 minutes to assure a uniform dispersion -

of the radivisotope in the solution.
(b) The radioactive sulution is then poured through a funnel onto a 12-1/2 ¢ 1/h4) inch diameter

. 'disk on'a leveled tuble: The funnel (Spout inner diameter - 11 millimeter (mm) is positioned
rigidly with the spout perpendicular to the center of the plasiic disk (CR-39 transparent’
plastic; cast acrylic). The distance between spout and disk is 47 mm. The spout inner

" diameter and the 47 mm distance eliminate areas of reduced activity in the center of the disk.
Prior to pouring, the disk is leveled by means of a leveling table with adjustable legs
(NASL uses a- 12 inthes x 12 inches stainless steel table). A wetting agent applied to-
the surface ol the disk before pouring facilitates spreading of the radivactive mixture.
Ten cc of alcohol, caréfully hand spread over the disk has bee been used with good
results. )

(c) After spreading (reely oo the disk, the radioactive mixture is allowed to air dry. During this
phase two faclors of control are necessary. First, safety precaulious are needed to protect
personnel and equlpment from possible contamination. A hood is recommended, with condi-
tions to keep air currents frown passing over the drying radioactive liguid. Secondly, humidity
control is important and a dust free atmosphere is desirable. A relative hwmnidity of 40 per-

“cent or less at 70°F, or less will prevent spotty, nonuniform distributious. The waler content
of Lhe mu(tux ¢-is critical and should never be-allowed to exceed 0.3.cc in 5 cc .of mixture.

- 10.2 Source.- The re,auumg source, if the cundmonb above a ¢ employed, will have.a high degree of
wiiformity.” Any area count rate will be £5 percent or less from the average counl rate. A uniformity check
- ¢an be nade with 7840 GM tube (imicu window thickness of 2.5 m[,/cm2 or less) used with a’ conventional type
scaler (1 megohm, 0. 5 psec resolving time). The alpha source is a "thin' source, meaning all alpha ener-
gies at.the surl‘u.e are 4 Mev or uealer Care should be taken not to gouge or severely rub the source
material. :

10.3. Summary of material and conditions. - Summary of material und conditions shall be as fpllows:

(4) Radloa.ctive mlxture.

Radioisotope - Plutonium 239 as PuClgin HCl (£0.5 N)
810 pg/cc for source 1 - equivalent to approximately 104 ;q,/m2
8.1 pg/cc for source 2 - equivalent to approximately JO2 m,/m
Resin compunent - 9. - 10 ¢cc of MIL-C-15328
Solvent - 29 cc of ethyl alcohol (99 percent)
Total volume
of mixture - 40 ¢c¢ - bring up with alcohol if necessary
(b) Plastic disk - 12-1/2 inch diameter, 1/8 inch thick, CR-39 transparent, cast acrylic
(¢} Levelmg tuble - Al least 12 inches x 12 inches for relatively uniform evaporalion
(d) Funnel - Spout (umer diameter - 11lmm, length - 25mm) o
Mouth diameter =65mm ‘
(e) Mixture beaker - 125 cc¢ (graduated) with pouring spout
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‘ . '

(f) Surruy rod - Glass, durable, approximately 8 inches long-
- (g) Condilious - R.H. - 40 percent or less, temperature T0° F or-less -
. Dusi-[ree atmosphere
Hood tor safely precautions
Nawind currents over drying mixture

2
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SUPPLEMENT B

1. Reference: Paragraph 3 of letter/applicatidn.

2. Local Radiation Protection Officer (RPO). All calibration in which the
AN/UDM-7C Radiac Calibrator Set is used will be supervised by a qualified local
RPQ. . To be qualified 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. Radioactivity measurement standardlzatlon and monitoring technlques and
1nstruments. :

' d. Mathematics and calculations ba51c to the use and measurement of radlo—
activity.

‘e. The operation aﬁd use of the AN/UDM-7C.
NOTES

_A._aCompletlon of the Radiological Safety Course at the US Army Chemical
School or at the US Army Ordnance Center and School meets these requlre—
_ ments. .

'B. Where circumstances warrant, altérnate training may be substituted if
‘this training is approved by Commander, US Army Communications-Elec-
tronics Command, ATTN: DRSEL~SF, Fort Mommouth, New Jexrsey 07703.

- Such training must be received under the guidance of a qualified local
RPO, and must include at least 16 hours of actual experlence in the use
of the AN/UDM—7C. :

3. Operator or User. The operator or useér of the AN/UDM-7C shall have a minimum

. of 8 hours ' training under the guidance of a qualified local RPO -for the AN/UDM-7C

in the basic fundamentals of radiological operations, radiac instrumentation theory
and application and survey techniques and 16 hours on-~the-job training in operation
and. care of the AN/UDM-7C. Instructions shall include safe working practlces and
inherent hazards associated with the instrument.

4. Radiation Control Officer (RCO)..  To be qualified‘as an RCO for the AN/UDM-7C,
"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-7C.

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

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



(2) 160 hours of specialized training in radiatiom protection including:
(a)  Principles and practices 0f radiation protection.
(b) Biological effects of radiatiom.

(¢) Radioactivity measurement standardization and monitoring techniques and
. instruments. '

(d) Mathematics and calculations basic to thé use and measurement of radiocactivity.
(8) At least one year of satisfactory expérience in applied Health Physics.

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

(a) Same as in 3 above, and

(b) .Sufficient training by the depot RPO or his appointed representative(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 calibration of the instruments; and analysis of smears and
reporting of smear results. '



SUPPLEMENT C
1. Reference: Paragraph 3 of letter/application.

2. AN/UDM-7C Radiac Calibrator Sets will be issued only to authorized calibration
activities at the direct support/general support level. Elements authorized to
possess alpha radiation measurement /detection instrumentation will not necessarily

be authorized to possess the calibrator set. Typically, instrumentation will be sent
to authorized calibration activities or will be calibrated by a visiting mobile cali-
bration activity (team). Activities are authorized by US Army TMDE Support Group on
the basis of approved facilities, equipment, standards, procedures and qualificatiomns
of personnel

3. Mbst of the sets will be used by four to seven-man Army TMDE support teams (ome

set per team) who have received at least forty hours training in the principles and
practices of radiation protection which included specific training in the safe use

‘of the calibrator set. The teams will operate at various Army installations/activities
.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 radiatiom safety tralnlng branch.




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

2. Inclosures 1, 2 and 3 are the qualifications of the Radiation‘Pfotectién Officer,
the Alternate Radiation Protection Officer and the License Manager.
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- STEVEN A. HORNE,AChief, Readiness Division, Safety Office and Health Physicist,
US Army Communications-Electronics Command (CECOM), Fort Monmouth, New Jersey

1. Educationa] Backgrouhd:

01d Dominion University 3 Years
Norfo1k, Virginia
The Catholic Un1vers1ty of 2 Years

America
Wash1ngton, DC

The: Catho]1c Un1vers1ty of - -
America - :
Washington, DC

1964 - Associate in
Applied Science

1975 - BSE Nuclear Science

and Engineering

1975 - Graduate Work in
Nuclear Science and
Engineering

2. Formal Training and Exper1ence in Radiation Protection Methods,

Measurements andEffects:

Duration of - Fdrma]

Training

a. Fifty-six semester hours
pertaining to radiation, including
college physics, Environmentatl
Aspects of Nuclear Power Plant
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 Un1vers1ty of America.

b. ,RadiationrDetection Effects 1 Year

and Devices Utilizing various type
of high energy accelerators -
Virginia Associated Research Center
Newport News, Virginia, and NASA
Langiey Research Center, Lang]ey,
_V1rg1n1a _

€. Radiation safety, detection
instrumentation and isotopic -handling
equipment - F]ow Corp, Fort Belvoir,
V1rg1n1a :

Incl 1

1961-1975

- 2 Months

On The qu Course

No ‘V Yes
Yes - No
Yes No



s ,‘) | , ) ’ {_/—*\)
' ' Duration of = : Formal
Training On The Job  Course

d. Radiological Safety Course 24 Hours No Yes
- pertaining to Nuclear Moisture/- : S
Density Instrumentation - Seaman
. Nuclear Corporat1on, Milwaukee,
" Wisconsin.

e. Occupational Radiation 80 Hours No  Yes
Protection. Course 212 - Public ' .
Health Services, Las Vegas, Nevada.

f. FundamentaTs of Non-Ionizing 40 Hours No Yes
Radiation Protection Course 264 - ' o

Public Hea]th Serv1ce, Rockville,

Maryland.

g. Laser Safety Course - : 40 Hours - No Yes
University of Cincinnati, Ohio. :

“h.  Radionuclide Analysis by 80 Hours : No Yes
Gamma Spectrocopy Course 208 - _ ' '
Public Health Service, Winchester,
Massaq&usetts. o

i. Radiation Guides and Dose 80 Hours No Yes
Assessment Course 272 - Environ- . - - '

mental Protection Agency, Las Vegas,

Nevada.

35 Experience with Radioisotopes:

Maximum -. Duration of- ‘ ’ .
Isotope . Activities in Curies Experience Type of Experience

28y 1 o 3 Years  For all radionuclides
- - _ : - . listed, expérience
252, . ' : o : consisted of Tabora-
;f' o °27~ o 3 Years ~ tory analysis, wipe
57 : - . tests, experiments and
“Co 0.1 4 Years eva]uat1ons ut11121ng
. - o "~ these sources.
0% 1200 8 Years
13705 1 8 Years
H 20 . - 8 Years
1921r  _’ 100 S 8 Years
147Hn 1 8 Years




- Maximum - Duration of
Isotope Activities in Curies Experience

226pape 1 5 Years
239PuBe _ 1 - 1 Year
- 90gy. 0.1 ‘ 2‘Yearé |

4, EXperience with other Radiation Producing Machines:

Radiation Machine Duration of Experience " Type of Experience

a. VNASA Langley - o 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- ' - " Studies.
ratory consisting of a : ’
2 MeV Van de Graaff
accelerator, 3 MeV Dyna-
mitron accelerator,
- 10 MeV Linear Electron
~Accelerator, a 600 MeV
Proton Synchroncyriotron
Accelerator and a 14 MeV
Neutron.Generator..

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

Corporation X-ray machine ‘Taboratory experiments.
c. Various energy dis- - 8 Years , Health Physics and

persive and wave length X-ray - ‘laboratory experiments.
fluorence spectrometry with - o

~ X-ray generators up to 50 KeV.-
5. Experience with radfation:

Virgihia Associated Research Center, NASA, Langley Research

1964-1965 - i
Center, Virginia as Hea]th Physics Technologist.

1965-1966 - E,R. Squibb, New Brunsw1ck New Jersey as Radiochemist Isotope

’ Technologist. '

1966-1968 - Flow Corporation, Nuclear D1v1s1on Fort Belvoir, V1rg1n1a as
Radiation Englneer

1968-1976 - US Army Mobility Equipment Research and Development Command
Fort. Be]vo1r, V1rg1n1a as Health Physicist.

'1976f1978 -

US Army Electronics Command, Fort Monmouth New Jersey as
Hea]th Phys1c1st .




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

1981-Present - US Army Communicatlons - Electronics Command Fert Monmouth,
New Jersey as Chief, Readiness Divisien, Safety Office and
Supervisory Health Phy31c1st.




et

‘BARRY J. SILBER ‘Health- Phys1c1st US Army Commun1cat1ons E]ectron1cs Command
(CECOM) Fort Monmouth, New Jersey

a. Education:

(1) A.A. - Brooklyn College of the C1ty Un1vers1ty of New York, Brook]yn,
New York - 1965.

‘(2) .S. - Brooklyn Col]ege of the City Un1vers1ty of New York, Brook]yn,
New York - 1969 Major: Chem1stry

bi Professional Exper1ence

(1). October 1966- - May 1967:

- Allen Pharmacal Corporation, 175 Pearl Street Brooklyn, 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 Pharmacope1a and National Formulary Monographs.- '

~ (2) Jdune 1967 - March 1970 :
EON Corporation, 175 Pearl Street, Brooklyn, New York.
Chemist - Respons1b1e for all hea]th physics activities, including rad1at1on
surveys, air sampling and wipe tests, leak testing of sealed sources, decon- _
tamination of facilities and equipment, disposal of radiocactive 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; liaison between regulatory agencies and corporate management ;
authorized radiation worker (user) of multiple 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 various stages of manufacture to meet -
quality contr01 specifications.

(3) March.1970 - June 1977:

State of New York Department of Labor, Division of Safety and Health, 2 World Trade
Center, New York, New York.
Senior Radiophysicist - Rad1o1og1ca1 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 radioactive
materials by persons in industry and related activities in this State; assist in
the administration of the licensing program; consult with and assist industrial"
management personnel and others in establishing radiation protection programs;
conduct inspections,. special prelicensing 1nvest1gat1ons, radiation surveys and
tests at the sites of Ticensees 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 training of new
staff members.

Inct 2
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(4) June 1977 - January 1978:
US Army Electronics Command (ECOM), Fort Monmouth, New Jersey,
Health Physicist - Responsible for health physics functions in the estab11sh-
‘ment and implementation of the ECOM Safety Program aimed at estab11sh1ng 1ife
cycle controls of ECOM commodities utilizing radioactive material and ionizing
radiation producing devices; responsible for the evaluation of radiological
protect1on 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. :

(5) January 1978 - April 1981: ' '
US Army Communications and Electronics Materiel Read1ness 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: 7
CECOM, Fort Monmouth, New Jersey. _ '
Duties are the same as in Item b(4) above. Name change from CERCOM to CECOM.
c. Forma]ITraining in Radiation Protection Methods, Measurements and Effects:

Duration of Formal
Training On-The-Job Course

(1) X-Ray Techno]ogy for Rad1o1og1ca1 . 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) - Orientation Course in Regulatory 3 Weeks . No Yes
Practices and Procedures - NRC, Bethesda, ' ' e
Maryland - 1 March ~ 19 March 1971.

(3) Health Physics and Radiation 10 Weeks No " Yes
Protection - Special Training Division,
Oak Ridge Associated Universities, QOak
Ridge, Tennessee - 12 February 1973 to v
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 ©  VYes
Nuclear-Facilities-0ak Ridge Associated '
- Universities, Oak Ridge, Tennessee -
- 5 November - 9 November 1979.

(6) Managers Environmental Course - 1 Week No - Yes
us Army Logistics Management Center, Fort ' :
Lee, Virginia - 13 July - 17 July 1981.




-~ d. Experience with Radiation. |

Maximum - Duration of . o

- Isotope - Amount Experience Type of Use
(1) ,14C 60 mCi 3 Years For items 1 through 10-manu-
3 . : - facture of sealed sources,
(2) P. . 10 mCi 3 Years .health physics surveys and
36 , wipe tests.
(3) C1 10 m€i 3 Years
@) i 10 mCi 3 Years
(5) Osr/% 50 mCi 3 Years For items 11 and 14-calibration
99 o : - . of radiation instrumentation,
(6) “°Tc 100 mCi 3 Years health physics surveys and wipe
; . tests.
(7) 1%Ru/1%gn 50 mci 3 Years
8) %%ce/Mpr 500 mci 3 Years
9) *pm 500 mCi 3 Years For items 12 and 13-health
204 ' -~ physics surveys and wipe tests.
(10) “7'T1 50 mCi 3 Years - : S
(11) %% 10 mCi 3 Years
(12) %0 200y 3 Years
(13) ¥cs o es0ci 3 Years
) 2%pa 20 3 Years




~ 'BERNARD. M. SAVAIKO, Chief, Safety Off1ce us Army Commun1cat1ons E1ectron1cs
Command (CECOM), Fort Monmouth, New Jersey

~ a. Education: 1957 - B.S. Industrial Engineering, Columbia University,
New York, New York. ' '

b. Professional Experience:

(1) 5 years - Safety Officer - US Air Force.

(2) 4 yéars - industr1aT Safety - U.S. Steel Corporation.

(3) 20 years - Industrial Safety'and'Chief,,Safety Office- USACECOM
(formerly US Army Communications and Electronics Materiel Readiness Command
and US Army Electronics Command) Fort Monmouth, New Jersey, including 3 years
‘experience as a Radiation Protection Officer with responsibilities for the
control of various - commod1t1es conta1n1ng rad1oact1ve materials. :

Mr. Savaiko-is designated as the manager of Nuclear Regulatory Comm1ss1on
L1censes ‘and Department of the Army Author1zat10ns

Incl 3




SUPPLEMENT E

. 1. Reference: Paragraph 4 of letter/applicationm.

2. The Army program for control of radioactive items of supply is prescribed
specifically in two regulations. AR 700-64, Radioactive Commodities in the DOD Supply
Systems,. is an interservice regulation ‘which prescribes responsibilities for control
_of radicactive items and components which are introduced in the supply system. AR -
385-11, Ionizing Radiation Protection, establishes requirements for obtaining NRC
licenses for radiocactive materials and authorizations to possess radioactive materiel
not controlled by NRC, and requirements for individually controlled items of supply,
the7transportatlon of radioactive materials and the disposal of unwanted radioactive
material.. Major Army commands are implementing these Department of the Army (DA)
regulations. _

3. The authority contained in NRC licenses and DA authorizatlons issued to CECOM per-
mits - DOD - installations and activities to acquire and use certain radioactive
calibration and test items. without obtalning 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 authorizationms
and with pertinent Federal, DOD and Army regulations. Both NRC and DA require control
of all operations involving radioactive items to insure the safety of personnel and
property.  Army activities possessing licensed radioactive sources and the agencies con-—
trolling them are subJect to inspection by the NRC 1n addition to 1nspection by Army
elements. - o :

4. The mission of CECOM includes the management ' and performance of all material life
cyele functions and services and acts as DA licensee.for Army-wide distribution of
.these items:. The follow1ng is a descriptlon of functions of the various CECOM elements
. providing a coordinated effort:

a. The functions for the manager of. the NRC License/DA Authorization are assigned
to the Chief, Safety Office of the Command Staff of this headquarters. -The responsi-
bllities of the manager are toi ’ . ' :

. (1) Coordinate, obtain, administer, review,. amend and malntain necessary
licenses/authorizations for radioactive commodities managed by this command.

(2) Provide information and guidance to all commanders, with respect to
limitations, constraints, conditions or procedures which affect the respon81bllit1es
- of those commanders for the radloactive commodity.

(3 Monitor the varlous elements of the life cycle program of the radiocactive
commodities to assure compliance with conditions of the applicable 11cense/authoriza-
tion.

_ (4) Assure that llcensed/authorlzed material is not transferred to unautherized
persons or organizatioms. :




b. - The health physicists serve as the CECOM staff contact for radiation 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
Natlonal Inventory Control Point (NICP) (an element of CECOM), depots and other Army
elements; prepare. applications for NRC Licenses /DA Authorizations. for Army-wide distri-
bution 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-receiv1ng 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 instruc-.
tions 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

* incident in which this command's radioactive items may be involved. In addition to the
abpve, the health physicists maintain a computerized data retrievel system that contains
information such as the radioactive commodity type number, 'set serial number, locatiom,
responsible RPO, alternate RPO, where applicable, their qualifications, and all leak

test results. : : o

¢. The CECOM NICP located at Fort Monmouth New Jersey has adopted special pro-
‘cedures for individually controlled radioactive items that are in addition to standard
Army Supply practices used for all type classified items. The control point maintains
records of procurements, receipts, storage locatioms, shipments, using locatioms,
authorizes, issues, and assures adequate supply. It reviews requisitions submitted
and when approved, issues material release orders to the designated depot for shipment
- of the material to the requisitioner. Requisitions are submitted through various
command control channels. The control point bases its approval on previously establish-
ed authorization of the requisitioner to receive the item from the supply standpoint
Such as an approved Table of Allowances. TUpon approval of the requlsitlon, the control.
point issues a material release order to the depot storing the item. The depot ships
- the item directly to the requisitioner, notifies the control point and furmishes other
'shlpping data which is forwardeéed also through supply property office channels.

, d. "Reports of excess items are submitted through various command channels to the
NICP for review for serviceability, turn-in or disposal as radioactive waste. Requests.
for disposition instructions of radioactive waste are. submitted through radiation control/
protection command channels to the NICP.

e. The major Army commands have established regulatory requirements for control
of the radioactive 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 command. That officer reviews
and concurs in the qualifications of local radiation protection officers within the
command, maintains records of radiocactive items by location and assures periodic inven-
tory and leak tests by using activities, performs periodic inspections/audits of
accountable installations/activities to assure that items are properly handled in accord-
ance 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 radiation protection officer is responsible for
administering the local radiation protection program. Local programs provide for
designated controlled areas, dosimetry, instrumentation, operating procedures to
'supplement published manuals for the items, receipts, transfers, storage and records.




Requisitions originated by using elements are processed through the local radiation o
protection officer to the major command radiation control officer. 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 respomnsibility for
the item. Requests for transfers of items between installatiomsActivities are reviewed
by the command radiation control officer and if approved reported to the NICP. Trans-
fers outside the major commands are reviewed and approved by the NICP. Reports of
excess items are submitted through radiation control channels for review for service-~
ability, turn-in or disposal as radioactive waste. Request for disposition instructions
of radioactive waste are submitted through radiation control/protection command channels
to Commander, USACECOM, ATTN: DRSEL-SF-H, Fort Mommouth, New Jersey 07703.

~f. LBDA will provide bulk storage, maintenance, where required, leak test analyses,
recalibration, quality surveillance and issue of the AN/UDM-7C Radiac Calibrator Set
when approved by the NICP. No maintenance will be performed on the radioactive material/
radiation source itself. Cosmetic maintenance may be performed on the calibrator casing.
Where radioactive materials are involved, LBDA has established special warehousing
facilities and handling procedures. The LBDA formal radiation protection program has
been established and administered by a qualified physicist (RPO) from the US Army Ioniz-
ing Radiation Dosimetry Center (AIRDC) of the US Army TMDE Support Group located at LBDA
through a memorandum of understanding between the two organizations. Mr. Joseph M. King,
Chief, AIRDC has. been designated to serve in this capacity. As with nonradiocactive items,
items are inspected when received, at intervals during storage and immediately before
shipment. The inspections are conducted according to established surveillance. procedures
as determined by CECOM for each item. All AN/UDM-7C Radiac Calibrator Sets are tested _
for leakage of radiocactive material prior to shipment to users. The quality surveillance
program for the AN/UDM-7C Radiac Callbrator Set will be performed by either the LBDA-
AIRDC RPO, his alternates or the CECOM Health Physickts 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-7C Radiac Calibrator, whichever is greater. LBDA-
'AIRDC will provide the results to Commander, USACECOM, ATTN: - DRSEL-SF-H, Fort Mommouth,

' 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 describe the
qualifications of the LBDA—AIRDC RPO his alternates and the LBDA—AIRDC Radlatlon
_Protection Program.- .

g. The program for control of the AN/UDM~7C 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 management and support, procurement, maintenance, storage, transpor-
tation, including packaging and disposal. For radioactive items the procedures are
augmented by specific regulatory controls pertaining to the possession and use of radio-
active materials, control of personmnel radiation exposure, safe storage, handling
maintenance, transportation and disposal of the items. For the AN/UDM-7C Radiac Calibra-
tor Set, more stringent controls have been established as distribution of these devices
are limited to authorized calibration activities. These controls include identifying
and insuring that the AN/UDM-7C 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 of A meaning Regulated and containing : a radio-
active item. 'Requisitions are processed initially by computers and then are manually
processed by the NICP item manager to verify that the requisitionmers are authorized to
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receive the calibrator set. To insure that the above requirements are being implemented,
the CECOM Health Physicists maintain close coordination with the item manager. Recali-
 bration and recertification of the AN/UDM-7C Radiac Calibrator .Set will be performed at
.LBDA, 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 Calibrationm and Repair Center - Sacramento
(ACRC-S), Sacramento Army Depot, Sacramento, California. In addition to LBDA, health
physics laboratory counting equipment capable of measuring 0.00l1 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’ USACECOM ATTN: DRSEL-SF-H, Fort Mommouth, New Jersey 07703.

h. Users of the AN/UDM—7C Radiac Calibrator Set are provided with specific instruc-
tions on the operation, safe handling, control and maintenance as described in Techmnical
Manual 11-6665-247-10 (Inclosure 1). This information satisfies the radiation protection
instructions to users as required by Title 10, Chapter 1, Code of Federal Regulationms,
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 Mommouth, 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 v1olat10n involving radiological working condltlons for
examination. :
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~ WARNING
RADIATION HAZARD

w

\ 2 4

Use Radiac Calibrator AN/UDM-7C only under the guidance of an installation/
activity (local) Radiation Protection Officer and in accordance with requirements
.of Chapter 5, Section 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 open cuts or wounds, can cause serious
illness or death. To avoid accident, observe the followmg :

® Use and store the callbrator only in desrgnated radiation control!ed
areas.

- Do not eat, drlnk smoke, apply cosmetics,. or store food stuffs,
drlnks tobacco, or cosmetrcs where the callbrators are used or
stored.

e Do not aIIow personnel with open skln wounds to, handle or. work
.- with the. calibrators without the approval of the: medrcal offrcer and
L ,the (Iocal) Radratron Protectron Offlcer (RPO)

e Prohrbrt |orter|ng |n the area by unauthorlzed personnel

[ ] Handle the calibrator carefully. Do not drop, rough handle, alter or
damage it in anyway. Mishandling can cause source leakage. -

@ Do not touch the source surface with the hands. Wear plastic or
surgical type gloves which allow sufficient dexterity during calibra-
tion and leak testing. Avoid contact of objects, such as tools, in-
struments, and components of the set, with the sources. ’

. Always wash and dry hands thoroughly after handling ihe calibrator; .

monitor the hands with a low-range alpha radiac meter; repeat the
washing-and drying if necessary. Notify the Radiation Protection Of-
ficer if washing does not remove contamination.

o DO NOT ATTEMPT TO CLEAN THE SOURCE OR SOURCE
HOLDERS.
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Technical Manual o ~© " HEADQUARTERS

N : . - - '~ DEPARTMENT OF THE ARMY

‘No. 11-6665-247-10 . - : Washington, DC, 13 August 1981

o s OPERATOR’'S MANUAL
V- CALIBRATOR, RADIAC AN/UDM-7C
| | (NSN 6665-01-084-7777)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you fmd any mistakes or if you know
a way to improve the procedures, please let us know. Mail your letter, DA

. Form 2028 (Recommended Changes to Publications and Blank-Forms), or
DA Form 2028-2 located in the back of this manual direct to:
Commander, US Army Communications-Electronics Command,
ATTN:- DRSEL-ME-MQ, Fort Monmouth, New Jersey 07703 A reply
will be furnished to you

TABLE OF CONTENTS =
o B - - Page
CHAPTER:1.- ANTRODUCTION . ..o 11
Section I GENERAL INFORMATION
1 ' SO . e e 11
j Maintenance Formsand Records ............c....uuuinneeo... 1-1
Reporting Eqmpment Improvement Recommendattons (EIR) ........ 11
} N us NUCLEAR REGULATORY COMMISSION REQUIREMENTS _
: General ................ e e 1-1
Responsublllty ....... e . ."‘._. e P, 1-2
..Supervision ... . .... PP P R 13
" Duties of Radiation Protection Offlcer T el e 1-3
~ Requisitioning Procedure ... .... P SRR e 1-4
‘ Emerge‘n_cy Situations .. .. e e e e 1-4
Transportation ....... U PP )
. EQUIPMENT DESCRIPTION ‘
- Location and Description of Major Components ................... 1-6
- Equipment Data ... e e 1-8
_'CI-'I'A‘PTER_ 2. | OPERATING INSTRUCTIONS ‘
Section L. DESCRIPTION AND USE OF OPERATOR S CONTROLS -
’ ANDINDICATORS .......................................... 2-1
\ . . S V
/ 1. OPERATION UNDER USUAL CONDITIONS o
Initial Checksand Services . ................. e e 2-3
Operating Procedure . ..... P, A e 27
|

After Operating Procedure ................. T 2-10



TM 11-6665-247-10 :

- CHAPTER 3.

Section |.

APPENDIX A

- COMPONENTS OF END ITEM LIST (Not appllcable)
' C. . ADDITIONAL AUTHORIZATION LIST (Not applicable)
D. EXPENDABLE SUPPLIES AND MATERIALSLIST .............0....D-1
Section I. INTRODUGTION ... ....................... el DA
' CSCOPe. . e e D-1
Explanation of Columns ............ououu... e iee......DA
0. EXPENDABLE SUPPLIES AND MATERIALS LIST AT ..p2

)

MAINTENANCE INSTRUCTIONS

TROUBLESHOOTING PROCEDURES , o
Introduction . ... ... ... i e e e .31
~ MAINTENANCE PROCEDURES . '

- Operator Mamtenance ............... F 3-2
Storage . ... PR e e 3:3
REFERENCES ........ F e BT A



1 11-6665-247-10

AN/UDM-7C CALIBRATOR, RADIAC

3. Accessory drawer

‘Hardwood carrying case

‘ 11.‘

4. Aluminum source holders

2. Aluminum cabinet’

iii/(iv bla‘hk)



TM 11-6665-247-10

~ iv'blank

!
1



- | S TM 11-6665-247-10

CHAPTER 1
INTRODUCTION

Sectionl. GENERAL INFORMATION

1-1. SCOPE

This manual describes Calibrator, Radiac AN/UDM-7C (Calibrator) and covers its installation and
‘operation. It includes instructions for initial service, operation, cieaning, and inspection of the equip-
ment. The calibrator, radiac provides a calibration check for the AN/PDR-54, AN/PDR-56F and
AN/PDR-60 Alpha Radiac Sets. Here in referred to as radiac sets. The calibrators contain plutonium
which is controlled by the US Nuciear Regulatory Commission (NRC), Title 10 Code of Federal
Regulations. AR 385-11 and AR 700-64 implement NRC regulations. Army-wide possession and use -
of the calibrators are authorized by a Special Nuclear Materials License issued to Department of the
Army, US Army Communications-Electronics Command, Fort Monmouth, NJ 07703. The license is
issued on the basis of statements concerning procedures established for the life-cycle controf of the .
items. The sets are issued to authorized Army calibration activities, schools, and research and
development laboratories through . the. US Army Communications-Electronics Command,
National Inventory Control Point (DRSEL-MME-VC). Established Army supply procedures are
~augmented by radiological control procedures (AR 385-11).. '

12, -MAINTENANCE FORMS AND RECORDS

Department of the Army forms and procedures used for equipment maintenance wrll be those
" prescribed by TM 38-750, The Army Maintenance Management System (TAMMS).

- 1.3. REPORTING EQUIPMENT.IMPROVEMENT RECOMMENDATIONS (EIR)

If your AN/UDM-7C needs improvement, let us know: Send'us an EIR. You, the user, are the only one
who can tell us what you don't like about your equipment. Let-us know why you don’t like the design
or performance. Put it on an SF 368 (Quality Deficiency Report). Mail it to Commander, US Army
- Communications-Electronics Command, ATTN DRSEL-ME-MQ, Fort Monmouth, NJ.07703. We'll
. send you a reply. o ' ' :

Section II. US NUCLEAR REGULATORY COMMISSION REQUIREMENTS |
1:4. GENERAL

‘The NRC sets standards/conditions and issues licenses for the use of radioactive materials in the
United States. The An/UDM-7C comes under the NRC regulations and a license for its use has been -
issued. Information required by the NRC license and regulations is contained below:

a. Radiation Protection. Users of the AN/UDM-7C should refer to instructions on control, safe
handling, storage, emergency situations and operation and maintenance instructions contained in
this technical manual. This satisfies the radiaction protection requirements of the NRC regulations
- (Title 10, Code of Federal Regulations, Parts 19 and 20).

b. Notice to /Employees Form NRC-3, Notice to Employees, contained' in the back of this

“manual, must beremoved for posting wherever the AN/UDM-7C is used and/or stored. The postlng re-
quirements are’contained on the form.

1-1
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e NRC License. The NRC license for the AN/UDM-7C and documents relating to that license are

held by the US Army Communications-Electronics Command Safety Office at Fort Monmouth, New
Jersey. AN/JUDM-7C users may request further rnformatron on these documents by letter addressed

to:

Commander o _ ‘
- US Army Communications- Electronlcs Command - : : o )

ATTN: DRSEL-SF-H : : : '

Fort Monmouth, NJ 07703 -

Requests for further information may also be made by phone by callmg on AUTOVON 995-4427 or - -
COMMERCIAL (201) 544-4427. ’

_ 1-5. RESPONSIBILITY

a. Responsrbllltles of Major Commands

()

Establishing at least one Radioactive Material Control Point (RMCP) (AR 385-11). . -

(2) . Appointing a Radiation Control Officer (RCQ) for each RMCP and qualifications to
. _Commander US Army Communications- Electronrcs Command, ATTN: DRSEL-SF-H, Fort
Monmouth, New Jersey 07703.

()

Developing rmplementatlon procedures to insure periodic leak testing and forwardmg two - .-

copies of procedures to Commander, US Army- Commumcatlons Electromcs Command,
ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey 07703. E

4

®)

Forwarding leak test smears to nearest approved smear counting station for evaluation.
Insuring that each installation or activity usmg the AN/UDM-7C has an effective radiation

.protectron program.

b Responsrbrhtles of Radiation Control Oftrcer

()

Review and approve the qualrfrcatrons of each local Radiation Protectlon Officer (RPO) for

“the AN/UDM-7C ‘and forward to Commander, US Army Communications-Electronics Command, -
ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey 07703 a list of these local RPO’s and their
quallfrcatlons for approval and certification.

@

(3)

(4)

regulations. Penodtcally inspect and audit records of installations. and activities possessing the

If a qualified local RPO is not available, take one or more of the. followmg actrons
(a) Suspend requisition for the AN/UDM-7C.

(b) -Suspend use of the AN/JUDM-7C until someone can be qualmed by trarnrng
(c) Transfer the AN/UDM-7C to an installation or activity with qualified personnel
Maintain the following records for each AN/UDM-7C under his control

(@) National stock number.

(b) Description.

(c) Serial number.

(d) 1Isotope, source actrvrty, and date activity was determrned

(e) Dates and results of leak tests.
f ‘Shrpment number. :
(g) Shipped from.
(h) Shippedto.
(i) Date shipped.

() Date of manufacture.

(k) Name of manufacturer. _ , _

() Name of qualifications of local RPO s, ' , : v . _ !
(m) Radiation incident reports. . '

Insure that the AN/UDM-7C is properly handled in accordance with Army, DOD, and NRC

ANIUDM-7C. . S o B

1-2
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(5) Assure that a Radiation Incident Report is submitted by electrical means to Command, US
Army Communications- Electronics Command, ATTN: DRSEL- SF H, Fort Monmouth, New Jersey
07703, within 24 hours, when 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-7C in area of responsibility to Commander, US
Army Communications-Electronics Command, ATTN: ' DRSEL-SF-H, Fort Monmouth, New Jersey
07703 at least 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.

" 1-6. SUPERVISION

a. All calibration in which the AN/UDM-7C is used will be supervised by a qualified radiation pro-
tection officer. To be a qualified RPO, a person must have recerved a mmrmum of 40 hours formal

. training on radiation including the following topics:"

(1) Principles and practices of radiation protection.

(2) Biological effects of radiation. :

(3) Radioactivity measurement standardization and monitoring technigues and instruments.:
(4) Mathematics and calculations basic to the use and measurement of radioactivity.

(5) The operation and use of the AN/UDM-7C.

1. Completion of the Radiological Safety Course at the US
Army Chemical School or at the US Army Ordnance Center
and School meets these requirements. -

2. Where circumstances warrant, alternate training 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 expenence in the use of
the AN/UDM-7C. .

~b. ~The person appointed as radiation vprotection officer may be a'commiSSioned officer, a war-
rant officer, an enlisted man, or civilian, if he meets the minimum qualifications prescribed above. A

-radiation protection offrcer desugnated custodian for the AN/UDM 7C is a specified person

designated to control the use of the AN/UDM-7C.
c. The operator or user of the AN/JUDM-7C shall have a minimum of 8 hours tralnlng under the -

"guidance of a qualified RPO for the AN/JUDM-7C in the basic fundamentais of radiation operation,
“radiac instrumentation theory and application and survey techniques and 16 hours on-the-job train-

ing in operation and care of the AN/UDM-7C. instructions shall include safe working practices and in-

- herent hazards associated with the instrument.

- 17 DUTIES OF RADIATION PROTECTION OFFICER (RPO)

The specmc duties of the appomted radiation protectlon officer will be to

a. Insure that the AN/UDM 7C’s under his jurisdiction are properly used and stored

b. Train local users and operators and maintain lrst and record of training of users and operators.

¢. Insure records are maintained on each item.

d. Advise RMCP of any forthcoming change # accountability, local RPO, or mstallatlon reloca-
tion for the ANJUDM-7C.

e.. Submit Radiation Incident Report according to published directives.

13
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~ f. Establish radiation controlled areas for AN/UDM 7C storage and use.
g. Post Radiation Area warning signs. _
h. Insure items are stored in a fire-resistant structure and no explosives of any kind are. stored in
the same structure.
i. Immediately refer actual or suspected overexposure to medical offucer
j- Insure that periods of time between leak tests do not exceed 3 months and supervnse perfor- '
" mance of leak tests. : }
k. Secure items against unauthorized u__se and removal. .
. l. 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.
- 0. Prior to relief from duties, place all AN/JUDM-7C’s under this jurisdiction in locked storage.
. p. Investigate each case of excessive or abnormal exposure to determine the cause, recommend
remedial action to prevent recurrence, and submit a complete written report to the Commander, US
~Army Communications-Electronics Command, ATTN: DRSEL-SF-H, Fort Monmouth, NJ 07703 .
within 24 hours. - . o -

18. REQUISITIONING PROCEDURE | - | o L

Statrons in CONUS and Oversea supply agencies will submit requnsmons ‘through, radioactive

material supply channels to Commander US Army Communlcatlons Electronics Command,

ATTN: DRSEL-MME-VC, Fort Monmouth, New Jersey 07703, for issue to certified Radiation Protec-
_ tion Officers. All requisitions will 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 eqmpment 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 sugnature and the typed . V
“name and grade of the appropnate radiation control officer. : o

-9. - EMERGENCY SITUATIONS
“The procedure outli'n_ed below will be followed in an emergency situation.

a. Loss of Calibrator.
~ (1) . Attempt to recover the radiac calibrator set.
(a) Review records to determnne the responsuble individual.
(b) Make a physical survey.
. (2) If the radiac callbrator set is recovered revise procedures as necessary to prevent a recur-
rence.
_ (3) If the radiac ’ca|ibrator set is not recovered, report the loss through command channels_to :
the Area Radioactive Material Control Point (AR.385-11) and to the US Army Communications- _
- Electronics Command stating the serial number of the radiac calibrator set, the circumstances in- = ' .
volved and the actaon taken to prevent recurrence. :

b. Internal Exposure of Personnel
(1) internal exposure is the result of personne] becoming contaminated when radractnve par-
ticles are inhales, 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 radla- '
tion until subsequent exposure limitations are established by proper medical authority (AR 40-14). ‘
} (c) Prepare Written report of circumstances leading t{o the internal exposure; include _ =
serial number(s) of the AN/JUDM-7C involved, action taken to prevent recurrence, and other applicable
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information. Forward the report through proper channels to Command, US Army Commumcatrons
Electronrcs Command, ATTN: DRSEL-SF-H, Fort Monmouth, NJ 07703.

c. Damage or Leaking AN/UDM-7C. AN AN/UDM-7C could begin to Ieak as a result of being drop-
ped, damage to the source, or-even as a result of age. Action required in the event of a known or -

- suspected leaking calibrator is:

(1) Discontinue use of the calrbrator Cover it with plastic, seal it with tape and label it as con-
taminated.

(2) Monitor personnel, equrpment and areas for possrble contamination and decontamlnate 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-7C as directed by the US Army Communications-Electronics :
Command, the US Army lonizing Radiation Dosimetry Center and the Radioactive Material Control . .
Point. .

_ -(5) Report the completed disposal action to the US Army Commumcatlons Electronics .
Command, ATTN: DRSEL-SF-H, Fort Monmouth New Jersey 07703 and the Radloactlve Material
Control Pornt

d Firefighting Emergency Procedures
(1) General. Emergency plans must include procedures for combatrng fires involving radloac
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 rule, personnel should wear protective resplratory equrpment when fighting
fires involving radioactive items.
(2) Emergency procedures. ' :
{a) Evacuate personnel in the immediate area who are not directly involved.
(b) Notify the fire department. :
" (¢) Extinguish the fire, if possible, and if radioactive materials are mvolved wrth possrble
release to the environment, clear personnel from downwind area lmmedrately
. (d) Notrfy the Radiation Protection Officer.
(e) Notify medical personnel when appropriate.
(f) Control access to the immediate area. - :
(g9 Monitor personnel equrpment supplles and envrrons with appropnate alpha radlatlon
survey instrument. :
“(h) Decontammate personnel equipment, supplres and envrrons
- (i) The Radratron Protectron Officer shall record and report the results of the fire.

1-10. TRANSPORTATION

- The ANJUDM-7C 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 radioactive shipments to be
lncorporated 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, cube (49 CFR 172.202): Hardwood case, 17 inches x 17 inches x 6 mches
with calibrator packed inside; weight approximately 30 pounds. Two alpha sources, Pu239 on plastic
~ disks are housed in aluminum sourc~ holders. : :
d. Type of packaging (49 CFR.172.202): Hardwood case. .
- e. Name of radioactive material as listed in 49 CFR 173.390 (49 CFR 172. 202) Pu239.
f. Descrlptlon of chemlcal and physrcal form (49 CFR 172.203): Plutonium 239 (Plutonium
. Chloride) solid. :
g Specific actwrty (49 CFR 172 203): 50.21 microcuries.

15
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h. Type label (49 CFR 172.203): RADIOACTIVE WHITE | (SF 413).
i. The words FISSILE EXEMPT shall appear on the shipping documentation as required by 49
CFR 173.396(a). _ }
~j.  Shipper’s certification (49 CFR 172 204) As applicable.
k. Shipments of Plutonium 239 must be made in accordance with the applicable provision. of
.DOT and NRC regulations. At the present time, all shxpments of the AN/UDM 7C should only be made
by surface transportation.
I.  Any other information as required.

Section Ill. EQUIPMENT DESCRIPTION

1-11.  LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

ALUMINUM
SOURCE HOLDERS

SOURCE ‘HOLDER WITH
PU-239 SOURCE C

SOURCE HOLDER WITH
PU—239 SOURCE. A

The aluminum source holders house the Pu239 alpha sources, labeled A and C, which are resin-
deposited on plastic discs approxlmately 12-1/2 inches (32 cm) in diameter. The sources have an ap-
proximate accuracy of + 5 %. Disintegrations per minute (DPM) for source A are on the order of 107
For source C, the DPM are on the order of 105

A minimum of 90% of the alpha particles emitted from these sources have energies from 4 to 5.15
MEV (mvlllon electron volt). i

16
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i

ACCESSORY DRAWER COMPONENTS

S T

Cavanter B trp aBE Shrrawsy Memue)
OPLAATOR'S MANUAL
FOR

CALISRATOR RADIAC an UDM G
NSN 544501 084 1777

Thé accessory drawer contains two attenuators (1), atable of meter readmgs tvo be usedm calibration
of radiac sets (2), tweezers (3), and an adjustable probe posmoner (4). This techmcal manual (5) will
-be stored m the accessory drawer _ ,

1.7
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HARDWOOD R '
CARRYING CASE _ @
Yy

CAUTION RADIOACTIVE MATERIAL = -

Plutonium 239819 ug

Calibrator, Radiac, AN/UDM-2C
NSN 6665-01.084-7777
Manutactuning Date ...
US Nuclear Regulatory Commission
License Number ..
Seval NUMDET...____.oooooiocceoereseessersssaniorseser |

If FOUND NOTIFY MILITARY AUTHORITIES

A CAUTION labe! should always be affixed on tbop of the hardwood carrying case as required by NRC
regulations. B : C B ,
o

- 112, EQUIPMENT DATA

“Weights and Dimensions

'@ Complete ltem

Weight & & ... , 2451b (11.1 Kg)
Length : ’ ' ' 15-1/16 in. (38.3 cm)
Width - = ‘ . 14-7/8 in. (37.7 cm)
Height 4-1/32 in. (10.2 cm)
e Calibrator = . .
-~ Weight S |  171b (7.7 Kg)

Length _ : 13-17/32 in. (34.4 cm)

- Width ' : . ©13-25/32 in. (35.0 cm)
Height S o 2.3/32 in. (5.3 cm)




® Source Holders
) Length
.- Width
Depth
® EXpos'e'd Source Area

Length
~ Width

@ Source Positioning Shelf (Interior)
- Length
Width .
‘ Depth
® Probe Positiohing Well
Length" o
Width
Dep_t_h
Shipping Data
® Pack - Wooden Box
® Contents . E
® Volume
e Weight
Performance -
® PU-239 Sources
' Source A°
~ Source C
@ Attenuators

No. 1
No. 2

T TM 11-6665-247-10

13-1/4 in. (33.6 cm)
- 13-1/4 in. (33.6 cm)

1/4in. (0.6 cm)

10.0 in. (25.4 cm)
4.0in.(10.2 cm)

" 13-1/2 in. (34.3 cm)

13-1/2 in. (34.3 cm)
5/16in. ( 0.8 cm)

10-1/4 in. (26.0 cm)
5in. (127 cm)

. 3/8in. ( 1.0 cm)

" 17x17x6 in (43.2x43.2x15.2 cm)

Calibrator with carrying case

1cu. ft. (0.03m3)

301b.  (13.6 Kg)

- Order of 107 DPM

Order of 105 DPM

Approximately 10% of transmission

Approximately 2.5% of transmission

| A-1V~'91(1'-1‘o blark)
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SR o . CHAPTER2
OPERATING INSTRUCTIONS

Section |. DESCRIPTION AND USE OF OPERATOR’S
: CONTROLS AND INDICATORS

: ,Use' the AN/UDM-7C only under the guidance of an installétion/activity
(local) Radiation Protection Officer and in accordance with requirements of
Chapter 5, Section IV, AR 40-5 and AR 385-11. '

Plutonium 239 (Pu239) is dangerous to living tissue. Small amounts of Pu239, when inhaled, in- ' ,f
gested, or absorbed in open cuts or wounds, can cause serious iliness or death. To avoid accident, s
observe the following:

® Use and sto.re‘-the AN/UDM-7C only in designéted radiation con-
trolled areas. .

® Do not eat, drink, smoke, apbly cosmetics, or store food stuffs,
_drinks, tobacco, or cosmetics where the calibrators are used or
stored.

: @ Do not allow personnel with_opeh skin wounds to handle or
. work with the AN/JUDM-7C without the approval of the medical ‘ o ,
officer and the (local) Radiation Protection Officer. : ‘ |

e Prohibit loitering in the area by unauthorized personnel.

® PROBE POSITIONING WELL (1). Opening over which
the radiac probe is positioned for calibration. A¢-
.cess is gained by removing the cover (2) secured by
two thumbscrews (3). .

QSOUR‘CE'-POSITIONING SHELF (4).
Provides for in- sertion of proper
source holder. :

21
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ADJUSTABLE PROBE POSITIONER. Aligns radiac probe over exposed source in
probe positioing well. The two L-shaped legs of the probe positioner can be ad-
justed to fit.the contour of the probe base by loosening two thumbscrews which
engage elongated slots in the legs, sliding the legs along the axis of the slots, and
_then tightening the thumbscrews. The positioner will then be clamped to the edges

of the probe.

ATTENUATORS. Provide reduced radia-
tion transmission levels when required.
When an attenuator is used with the pro-
be positioner, the attenuator is placed
in the milled groove and the probe posi-
| tioner is placed on top of the attenuator.

2.2
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. Section Il OPERATION UNDER USUAL CONDITlONS
- 21, INITIAL CHECKS AND SERVICES

" a. Leak Test (Wipe Test).

A leak test is performed immed'iately upon vreceipt of the
AN/UDM-7C and at least every 3 months thereafter, while

in use. _

Plutonium 239 is dangerous to living tissue. Handle the
AN/UDM-7C and components carefully; DO NOT TOUCH -
THE SOURCE SURFACE. Avoid contact of objects, such
as tools, instruments, and calibrator components with the
, sources. Wear plastic or surgical gloves when performmg
e leak tests and durmg calibration.

Use commercially available 1 inch smear _ O O O
. ~ papers (Whatman filter papers or -
.. equivalent). A minimum of nine smear O O O
, papers will be required. u :

Number consecutively one side of each smear paper and key the numbers to
each area, component, or calibrator to be smeared. Use ballpoint or china
marknng pen to number the papers.

) Dampen the smear papers with water. Do not soak them.

® Put on rubber or plastic gloves.

~ Smear the exterior surfaces sur-
rounding. the probe positioning
well (shaded area). One smear
paper should be enough. -

23
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Smear the interior surfaces of.the source 'positioning'she!f. Wrap a moistened smear
paper around the blunt end of a pencil or dowel and smear those surfaces which are
near the radioactive-coated surface of the source when the source is inserted into the N
- shelf. ' : : . ;

Smear the probe positioner, bb_th attenuators, the tweezers, the' inner surfaces of the éc-
cessory drawer, and the inner surfaces of the carrying case cover. Use a separate smear
paper for each item. - :

24
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~ Leave source covers in place and
| smear the surface of each source
~ holder. :

o

* DO NOT SMEAR THE SOURCES

_
L] Place the smear papers on a flat surface wrth smeared
side. up and aliow them to dry.

a ® Position the probe of a calibrated radio set 1/16 to 1/8 o
inch above each of the dried papers and record the o\
meter readmg for each smear paper. : '

If the radiacmeter indicates 200 or more counts-per-minute
above background for any single smear paper, consider
. the calibration unserviceable and remove it from operation
. T until the smear paper is evaluated with laboratory equip-
[ L ‘ment. If the meter indicates less than 200 counts-per-
' : mrnute use the calrbrator pending evaluatron of the smear
. paper. ~ :

Remove rubber or plastic gloves. Di'spose as radioactive waste. (Refer to AR 385-11.)

2.5
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b. Smear Paper Evaluation

Evaluate each smearpaper using laboratory equipment capable of detecting 0.001 micocurie of

alpha contamination on the test sample. Record test fesults and maintain these records for in-
- spection. If the test reveals.the presence of 0.005 microcurie or more of contamination, the user
“shall immediately withdraw the calibrator from use and report the condition through the Radia-

tion Control Officer, (AR 385-11) to the licensee who will furmsh dusposmon mstructlons and
- submlt requnred reports to DA and NRC

- No maintenance or repair will be performed by the operator. -
The US Army lonizing Radiation Dosimetry Center located at
Lexington-Bluegrass Depot Activity is the only authorized ,
facility for maintenance or repair of the calibrator. Requests. -
for-maintenance or repair will be submitted to the radioac-

tive material control point for coordination with CECOM and
the US Army lonizing Radiation Dosimetry Center. :

If ausing mstallatlon/actlwty does not have the proper laboratory equment the smear. papers
wnII be processed as fotlows: .

@ Place the smear papers, each separated by a sheet of paper in a small
‘envelope marked with the name and 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 forwardlng

eln CONUS, forward the smear papers for evaluation using official mail
handling channel to, Chief, US Army lonizing Radiation Dosimetry
Center, ATTN: DRSMI-MCJ-DC, Lexington, KY 40511.

; ® Commanders at overseas ihstallations will comply with procedures
established by the responsible commander.
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2:2. - OPERATING PROCEDURE

b Unlock carrying case and place‘
. lid aside. (Calibrator need not be
. removed from case.)

Put on rubber or plastic gloves
- (item 1, Appx D). "

Loosen two thumbscrews (1)
and remove cover (2) from probe
positioning well (3).

Remove probe positioner and proper at-

tenuator (if required) from necessary drawer.’

Positioner is used with or without an at-

tenuator depending on which radiacmeter
scale is being calibrated. Refer to table of .

meter readings in accessory drawer.

Place attenuator (4) if used, in probe
positioning well (3). Place probe posi-
tioner (5) over attenuator in position-
ing well. o

T™ 11-6665-247-10
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Loosen the two thumbscrews (7) on probe positioner (5).
Place probe (6) of radiac set in positioner (5). Secure the probe by adjusting the two

-~ L-shaped legs of the probe positioner to fit the contour of the probe base; clamp the
positioner to the edges of the probe by tightening the two thumbscrews (7). The probe - -
sensing area'is now'aligned with the effective radiation area of the source. |

Carefully remove desired Pu239 source (A or C) from cabinet.

28



| WARNING|

DO NOT TOUCH OR GOUGE SOURCE.
\ Plutonium 239 is dangerous to living
/ tissue. Heed all warnings at beginning
. of Chapter 2. ’

o / ) . : .
\ ' .. CAREFULLY lift cover (8) from source holder
@\\} a : “(9) and place it aside where the saran-covered

surface will not be touched. Source is' now
EXPOSED. - ‘

Slide EXPOSED source into
source positioning shelf.

) ; Select appropriate scale on radiac set and check meter reading. Compare
g reading with table of meter readings located in the accessory drawer. If the
reading is different than the one indicated by the table, use the instructions
given in the appropriate radiac set technical manual to adjust set reading to
K ~ desired value. . _ : ' ‘ :
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2.3. AFTER OPERATING PROCEDURE
Carefully withdraw source from source positioning shelf ér_ad place cover on the SQUfcel
Replace source in its proper cabinet shelf. |

Loosen probe positioner and carefully remove the attenuator using the tweezers from the
accessory drawer.

Place prebe positioning well-cover and carrying case ld.

Remove rubber or plastic gloves. Dispose of gloves as radioactive waste as prescribed in
AR 385- 11

Always wash and dry hands thoroughly after handling the
calibrator; monitor the hands with a low-range alpha radiac - .
meter; repeat the washing and drying if necessary. Notify the

Radiation Protectlon Officer if washmg does not remove con-
tamination. .

2-10
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| -~ CHAPTER 3
- MAINTENANCE INSTRUCTIONS

Section I. TROUBLESHOOTING PROCEDURES

'3.1. INTRODUCTION

‘Table 3-1 lists the common malfunctlons'whlch you may find during the operation or maintenance of |
the calibrator or its components. You should perform the tests/inspections and correctwe actlons in.

’ ,'the order Ilsted

' ‘Thls manual cannot list all malfunctions that may occur nor all tests or inspections and correctrve '
- actions. If a malfunctlon is not listed or is not corrected by listed corrective actlons notify your
supervusor R _

© Table 3-1. Troubleshooting '

| ,MALFUNCTION
TEST OR mspecnon

CORRECTIVE ACTION

. SOURCE DAMAGE

Step 1 ©  Usea srmllar type radiac callbrator and obtaln a set of
' - readings. S
Step.'z.' Compare the two sets of readmgs with readmgs obtained

. from damaged calibrator before damage occurred

f readings are still erroneous, contact ARRCOM National
Maintenance Point (NMP) and request maintenance or repair.

2 CALlBRATION MALFUNCTION

Slep 1. o 'Verlfy that the radlac set is lntended to be cahbrated W|th
o the cahbrator :

Step 2. D 'Verlfy that the correct accessories (i.e., source and at-
' ' tenuator) are being used for the radiac set being calubrated

Ifa malfunction still exists, return the radlac set to the using
activity for maintenance or repair. . '
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Section Il. MAINTENANCE PROCEDURES

3-2. OPERATOR MAINTENANCE.

a. Operator 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 facility for maintenance or repair.

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

CECOM Natlonal Inventory Control Point (NICP)

Commander, US Army Commumcatlons Electronics Command
ATTN: DRSEL-MME-VC

Fort Monmouth, New Jersey 07703

CECOM National Maintenance Point (NMP)

Commander, US Army Communications- Electromcs Command
ATTN: DRSEL-ME-ES

Fort Monmouth, New Jersey 07703

33. STORAGE

a. ‘Store the calibrators only in fire-resistant buildings (TM 5-812-1) and in rooms/areas/sec-

tions designated for storage of radioactive materials which are free from the danger of flooding, -

outside the danger of radius of flammables or explosives, and secured against unauthorized
- removal. .

b. Post the area/building with CAUTION RADlOACTIVE MATERIAL signs as required by.
AR 385- 30

3-2
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~ APPENDIX A
REFERENCES

A 1. GENERAL

/ This appendix lists all forms, technical manuals, and miscellaneous publlcatuons referenced in
this manual and/or to be utilized in relation to this equipment.

A-2; FORMS - _ :
- Equipment Inspection and Maintenance Worksheet ............. ~... DA Form 2404 .
Recommended Changes to Publications ................... [ DA Form 2028 .
~ Recommended Changes to Equipment Technical Pubhcatrons ev...... DAForm 2028-2
Punched Transmission Worksheet-Radioisotope Inventory and o -
C Leak Test RePOrt. e .- DA Form 3252-R
. Notice to Employees ......... e P ... NRC3 .
. Radiological Accident Report............ e ....:.  RCSDD:SD 1168
- Quality Deficiency Report ....... e e e . SF 368
Radioactivel ........ ... . .. ... ... ... ST e SF 413
A-3. TECHNICAL MANUALS . S :
Handling and Disposal of Unwanted Radioactive Material ....... PRI TM 3.261
Fire ProtectionManual ......... ... .. ... .. i e TM 5-812-1
- List of Applicable Publications (LOAP) for Commumcataons T o R
Electronic Equipment .....c...cuuiineir v, e TM 11-5800-213-L

. Operator’s, Organizational, Direct Support General Support and :

. Depot Maintenance Manual: Radiac Set AN/PDR-54 : ST S
©(NSN 6665-00-542-1587) .. ... e e e e e it TM 11-6665-208-15
Operator s, Organizational, Direct Support, General Support, and

Depot Maintenance Manual: Radlac Set AN/PDR 60

(NSN 6665-00-965-1516) .........ccvvinunneninnineenin v il s TM 11-6665-221-15
Operator’s and Organizational Maintenance Manual for Radiac Set SR S
~ AN/PDR-56F (NSN 6665-00-211-6895) . .. ... P ve.i e TM 11-6665-245-12
The Army Maintenance Management System (TAMMS) ... ... R TM 38-750 S
Transportation Guidance for Safe Transport of Radioactive - ,
Materials .. ... TM 55-315
A4, MlSCELLANEOUS PUBLICATIONS - o -
Healthand Environment ........... ... . v . evivieena.oo. “AR40-5 -
Control and Recording Procedure for Occupattonal Exposure to : : ,
Ionrzmg Radiation...... e e e . AR 40-14
Reporting of Transportation Discrepancies in Shipment............... ARS55-38
Iomzmg Radiation Protection.(Receiving, Control, Transportatlon .
Disposal, and RadiationSafety) ................ . .. ... .. ... .. ... .. AR 385-11 .
Safety Color Code Markingsand Signs ............... e . - AR 385-30
Accident Reportingand Records :................ [ ....... AR38540
Packaging Improvement Report . ................... S e e AR 700-58 , -
'Radioactive Commodities in the DOD Supply System ............... .. AR700-64

/Reporting of Iltem and Packaging Discrepancies ............... e AR 735-11-2

A-1/(A-2 blank)
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| APPENDIX D /
- EXPENDABLE SUPPLIES AND MATERIALS LIST

Section I. INTRODUCTION

" D-1. SCOPE

This abpendlx lists -expendable supplies and materials you will need to operate and maintain’

the AN/UDM-7C. These items are authorized to you by CTA 50-970, Expendable ltems (Except

Medical, Class V, Repair Parts, and Heraldic items).
D-2. EXPLANATION OF COLUMNS
a. Column 1 - Item Number This number is assigned to the entry in the Ilstlng and is

referenced in the narrative instructions to identify the material (e.g., ‘‘Use plastic gloves |tem 1,
App. D"). :

b. Column 2 - Level. This column ldentmes the lowest level of mamtenance that requ:res

the item.

Cc— Operator/CreW‘

c. Column 3 - National Stock Number. ThIS is the National stock number assngned to the :':'-..

item; use it to request or requisition the item.

d. Column 4. Description. Indicates the Federal item name and, if required, a déscription to -.

. identify the item. The last line for each item indicates the part number followed by the Federal

Supply Code for Manufacturer (FSCM) in parentheses, if applicable.

Column 5 - Unit of Measure (U/M). Indicates the measure used in performing the actual .

mamtenance function. This measure is expressed by a two- character alphabetucal abbreviation -

(e.q., ea, in, pr). If the unit of measure differs from the umtoflssue reqmsmonthelowestumtof-‘_

|ssue that WI|| satisfy your requnrements

D1 - ¢
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Section Il.

EXPENDABLE SUPPLIES AND MATERIALS LIST

(1) (2) 3) . (4) (5)
: ' NATIONAL
ITEM STOCK DESCRIPTION u/m
" NUMBER - LEVEL NUMBER '

: PART NO. AND FSCM
1. C - 8415-00-682-6786 GLOVES, DlSP_OSAL Pr

' - PIMKIES (86717)
2 . C 8540-00-291-0391 TOWEL, PAPER Bx

D-2
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RECOMMENDED CHANGES TO EG.. .°MENT TECHNICAL PUBLICATIONS .

SOMETEING Wﬁ%@m@ WITH THIS PUBLICATION?

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN. .

Commander
JOT DOWN THE Stateside Arm SDepot

DOPE ABOUT IT ON THIS' ATTN:  AMSTA-

FORM,

OUT. FOLD IT AND DROP IT

CAREFULLY TEAR IT Stateside, N.J. 07703

PUBLICATION NUMBER

IN THE MAIL' DATE SENT ‘ ‘
10 July 1975
PUBLICATION DATE‘ PUBLICATION TITLE

TM 11-5840-340-12

23 Jan 74 _ Radar Set AN/PRC-76

BE EXACT. .

PIN-POINT WHERE IT 1S ¥ 1N THIS SPACE TELL WHAT IS WRONG
PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:
NO GRAPH NO NO . :
2-25 12-28 Recommend that the installation antenna allgnment
procedure be changed throughout to specify a 2 IFF
‘antenna lag rather than 1° ‘
"REASON: Experience has shown that wiNyonly a 1° lag,
the antenna servo system is too sensitive to wind
gusting in excess of 25 knogs, and has a tendency to
rapidly accelerate and dec as it hunts, causing
strain to the drive train. ing is minimized by
adjusting the lag to 2° withodt degradation of -
' operation.
3-10 | 3-3 3-1 Item 5, Function colu Change "2 db" to "3db."
REASON: Thé djustment procedure the the TRANS POWER
FAULT in calls for a.3.db (500 watts) adjust-
ment to 1i e TRANS POWER FAULT indicator. :
5-6 |}5-8 Add new step £.1 to read, ”Replace cover plate removed
step e.l, above." ‘ : ' '
REAPON: To replace the cover plate.
FO3 A&s Zone C 3. On J1-2, change "424 VDC to '"+5 VDC."

REASON: This is the output line of the 5 VDC power
supply. +24 VDC is the input voltage

SSG

DA1

I. M. DeSpiritof

woure 2028-2

- PREVIOUS EDITIONS
ARE OBSOLETE,

PRINTED NAME. GRADE OR TITLE. AND TELEPHONE NUMBER SIGN HEBE, 5 7 7 ! Y
. g ’ - /4
. piri 999-1776 : 4 // 2

P $.--IF YOUR OUTFIT WANTS TO KNOW ABDUT YOUR
RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS
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DOPE ABOUT IT ON THIS

IT OUT, FOLD IT AND

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS

DROP IT IN THE MAIL.

DATE SENT

PUBLICATION NUMBER

T™ 11-6665-247-10

PUBLICATION DATE
13 August 1981

PUBLICATION TITLE

BE EXACT  PIN-POINT WHERE IT IS

PAGE PARA. FIGURE
NO. GRAPH NO.

NO.

Calibrator, Radiac AN/UDM-7C
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Tase | AND WHAT SHOULD BE DONE ABOUT IT:

PRINTED NAME GRADE OR TITLE AND TELEPHONE NUMBER -

DA %% 2028-2.

" PREVIOUS EDITIONS -

SIGN HERE

P.S.--IF _YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
ARE OBSOLETE S RECOMMENDATION MAKE A CARBON COPE OF THIS
: A : AND GIVE IT TO YOUR HEAD_QUARTERS.
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NOTE

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




' . . * - -
. -
’ “‘:- \\ - . ' .)f -
iy - . P
' RADIATION SA_I.."ETY CONTROLS—FUNC;I'IQNAL CHART : L OTHERAINSPE'CT.IO'N' AGENCIES
‘ .ARMY-MATERIEL DEVELOPMENT : . ) DEPARTMENT OF THE ARﬂY. OFFICE OF
AND READINESS COMMAND : : THE INSPECTOR GENERAL AND

.QUALITY ASSURANCE PROGRAM MANAGEMENT SUBORDINATE COMMAND COUNTERPARTS
RADIATION PROTECTION PROGRAM MANAGEMENT %

. : ) : ) US "ARMY AUDIT - AGENCY .
ARMY TEST MEASUREMENT DIAGNOSTIC EQUIPMENT SUPPORT GROUP ’

"TECHNICAL GUIDANCE, ARMY METROLOGY SYSTEM: ) ‘ US ARMY HEALTH SERVICES COMMAND,

STANDARDIZATION OF CALIBRATION STANDARDS & PROCEDURES . ENVIRONMENTAL HYGIENE AGENCY
ARMY COMMUNICATIONS - ELECTRONICS
: e COMMAND » : .
~ COMMODITY MANAGEMENT, CALIBRATION SOURCES ' O
1 . SAFETY OFFICE : o ; C
: DIRECTORATE OF MAINTENANCE _ HEALTH PHYSICS ‘  DIRECTORATE OF PROCUREMENT DIRECTORATE OF PRODUCT ASSURANCE
MAINTENANCE PROCEDURES RAD SAFETY PROCEDURES - " '« INVITATION FOR BIDS . QUALITY ASSURANCE PROCEDURES
LOGISTICS SUPPORT ’ LICENSING . : . REQUEST FOR QUOTATION PRE-PRODUCTION TESTS
TECHNICAL MANUALS : CONTRACTOR SAFETY : PROCUREMENT INITIAL PRODUCTION TESTS .
: PRE-AWARD, POST AWARD * . -PROCUREMENT AUTHORIZATION PRODUCTION ACCEPTANCE TESTS

SURVEYS L o ) DEPOT QA SURVEILLANCE PROCEDURES

DIRECTORATE OF MATERIEL MANAGEMENT
NATIONAL INVENTORY CONTROL POINT .
: CATALOGING

INVENTORY CONTROL
REQUISITION REVIEW
_MATERIAL RELEASE ORDERS

'LEXINGTON-BLUEGRASS DEPOT ACTIVITY ~  SACRAMENTO ARMY DEPOT : PIRMASENS, GERMANY : ' 'CAMP CARROLL, KOREA

INITIAL RECEIPT AND INSPECTION RECALIBRATION . . RECALIBRATION . RECALIBRATION

BULK STORAGE ' ~ LEAK TEST EVALUATION = . . . LEAK TEST EVALUATION LEAK TEST EVALUATION
CALIBRATION ‘ '

ISSUE :

REPAIR : _ L '

RECALIBRATION ' ' :

QA SURVEILLANCE

LEAK TEST EVALUATION




MAJOR coMMAND RADIOACTIVE MATERIAL“CONTROL POINTS

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

SUBORDINATE COMMAND RADIATION CONTROL PERSORNEL

IMPLEMENTATION OF COWHAND RADIATION CONTROL PROGRAM ’
SURVEYS/INSPECTIONS OF USER LOCATIONS

USERS - AUTHORIZED CALIBRATION ACTIVITIES

MOBILE TEAMS ' _ DEPOTS : B INSTALLATIONS
CALIBRATE INSTRUMENTS ‘ CALIBRATE INSTRUMENTS -  CALIBRATE INSTRUMENTS
A AT USER LOCATIONS R RECEIVED FROM USERS , : FOR OWN USE

NOT VISITED BY

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

' TRAINING CENTER/SCHOOL

RAD SAFETY TRAINING OF ARMY
PERSONNEL



g SUPPLEMENT F
1. Reference: Paragraph 4 of letter/appllcatlon.

2. Facilities for use and storage of the AN/UDM—7C 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 locatlons the sets will be used and stored in fire resistant build-
ings, in controlled areas and secured against unauthorized removal Areas/buildings
will be posted. w1th Caution-Radioactive Materials. signs. :

4, LBDA—AIRDC Storage, maintenance and serv1ceab111ty installation

a. Constructlon. (1) - The maintenance and serv1ceab111ty 1nstallat10n is
concrete block and steel with steel and concrete roof. The calibration and storage
rooms are constructed of 36 inches of poured concrete with door containing ¥ inch
of lead shleldlng

(2) The storage installation (warehouse) is c1nder block and brick con-
struction with asphalt covered wooden roof. '

b; Fire Protection: The entire installation is protected by fire sprinkiler
system which is tied to LBDA's self supporting fire- department. The fire depart-
ment -has a max1mum response time of 2 to 3 minutes to its furthest bulldlng

_ c. Security: The security of the 1nstallat10n is such that all bulldlngs are
locked when not inhabited and the perimeters of LBDA are secured by chain—llnked
fence with roving patrols and sentrles at the gate.

d. Instrumentation: ' Adequate health physics 1nstrumentat10n 1s 1mmed1ately
avallable for operations involving ionizlng radlation,

5. Calibration activities authorized to receive the AN/UDM-7C Radiac Calibrator

Set are required to possess measuring/surveying instruments for which the calibra-~
tor is used. They are the AN/PDR-54, AN/PDR-56F -and AN/PDR-60 standard Army alpha
detection instruments. (radiac sets) or commercial equivalent instrumentation such

as the Eberline Instrument Corporation PAC series portable alpha survey instruments.,
In addition, these activities are authorized, as a minimum, the AN/PDR~27( ) standard
Army beta-gamma detection instrument for beta-gamma radiation detection. The sensi-
tivity range of the AN/PDR-54 Radiac Set is zero to 1x10” counts per minute (cpm) in
three decade scales, the AN/PDR-56F. Radiac Set is zepo to 1x10 cpm in four decade
scales, and the AN/PDR-60 Radiac Set is zero to 2x10 cpm in four decade scales. The
sensitivity range for the AN/PDR-27( ) Radiac Set is zero to 500mR/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 the instru-
ments. Presently, the calibration frequency specified is once every 90 dags Calibra~
tion standards used for the AN/PDR-54 and AN/PDR-60 are the AN/UDM-6( ) ("~ Plutonium)
and AN/UDM-7C Radiac Calibrator Sets. The calibration standard used’ for the AN/PDR-
56F is the AN/UDM-7C Radiac Callbrator Set. Calibration standards used for the AN/
PDR-27( ) are the AN/UDM-1(®0Cobalt), AN/UDM-la (137Cesium) or equivalent. All
calibration standards are certlfled by, or traceable to, the National Bureau of
‘Standards.

7. 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. Bioassay§ aﬁai1able from the Su:geon'General are provided when needed.




SUPPLEMENT G-
1. Reference: Paragraph 4 of letter/application.

2. Title 10, Code of Federal Regulations, AR 385-11 and AR 700-64 are followed for
dlsposal of radioactive wa 55 Presently, the procedure for the disposal of transur-
. amium elements, including Plutonium, is to provide a request for disposition
through Army channels to Headquarters, US Department. of Energy (DOE), Washington, DC.
DOE, in turn, provides disposition instructions, including compliance requirements to
US Department of Transportation regulations, for shlpment to DOE installations for
ultimate dlsposal as radioactlve waste.




DEPARTMENT OF THE ARMY

HEADQUARTERS US ARMY COMMUNICATIONS—ELECTRONICSE COMMAND

AND FORT MONMOUTH

FORT MONMOUTH, NEW JERSEY 07703
REPLY TO ) )
ATTENTION OF:

DRSEL-SF-H ’ | | 7 0T 1981

SUBJECT: Environmental Assessment and Finding of No Significant Impact for
Fielding of the AN/UDM-7C Radiac Calibrator Set

Commander

U.S. Army Materiel Development and Readiness Command
ATTN: = DRCSF-P ‘

5001 Eisenhower Avenue

Alexandria, Virginia 22333

~ 1. Reference is made to the fo]10w1ng

a. Letter, DRCIS-A, 11 August 1980, subject: National Environmental P011cy

Act (NEPA) Comp11ance for Proposa]s Invo1v1ng Nuclear Licensing.

b. Title 32, Code of Federal Regulations, Part 651, Env1ronmenta] Oua11ty,-
Environmental Effects of Army Actions (AR 200-2).

2. In accordance w1th references la and lb, the subJect env1ronmenta1 documents

.are provided for your review and evaluation,

 FOR THE COMMANDER:

Ny
, | ‘ (65777-/déLCZLLZQé‘
2 Incl ' : : " BERNARD M, SAVAIKO
as Chief, Safety Office
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FINDING OF NO SIGNIFICANT IMPACT
AND
ENVIRONMENTAL ASSESSMENT

Proposed Action:. Fielding of the AN/UDM-7C Radiac Calibrator Set

Lead Agency: Commander .
US Army Communications-Electronics Command

Affected Jurisdiction: Lexington-Blue Grass Depot Activity (LBDA), Lexington,
Rentucky, the US Atmy Ionizing Radiation Dosimetry Center
of the Test Measurement Diagnostic Equipment Support Group
at LBDA, and Department of Defense Installations and Activities
Worldwide ' '

Preparer: Commander

US Army CommunicationsQElectronics Command
ATTN: DRSEL-SF-H
Fort Monmouth, New Jersey 07703

Coordinator: Steven A. Hormne
Chief, Readiness Division
Safety Office

CSATWA~  (201) S44-4427
o) agpnd -

. Reviewed By: ' Bernard M. Savaiko
A Chief, Safety Office
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I. Finding of No Significant Impact

1. Fielding of the AN/UDM-7C Radiac Calibrator Set into the US Army Supply
System has been proposed for February 1982. These calibrators incorporate Plutonium
(Pu)-239 for the calibration of alpha radiation detection instruments. The AN/UDM-
7C Radiac Calibrator Set has been selected for use based on its capability of
calibrating all existing type classified Army alpha radiation detection instruments
and previous successful use by the US Navy for the past twenty years. The Environ=
mental Assessment documents all safety protocol implemented during use, transfer or
disposal and demonstrates compliance with all regulatory requirements. The following .
statements briefly summarize the program developed for safety and control:

a. Maximum safety is designed into the material and equipment with quality
assufance'testing for source and unit integrity prior to release for use.

b. Authorized users must meet minimum radiation protection tralnlng require~

ments before they are quallfled to perform act1v1t1es 1nvolving the AN/UDM-7C Radiac
Calibrator Set.

c. Technlcal Manuals and instructions are supplied concerning proper operating

procedures and radiation safety policies with notice glven regarding potential hazards
and precautions to be 1mp1emented

"d. Logistical control and accountablllty procedures are. rlgorous, insuring
authorized posse331on and proper dlstrlbutlon.

e. Facilltles are}spec1f1cally designed for storage and use of the calibrator
set. ' ’

£, Transfer procedures are compliant with packaging and labeling safety
criteria. o : : ' '

g, Disposal procedores are specific for thercalibrator set.

H. Quarterly leak testlng is performed 1nsur1ng no detectable levels of remov—
able contamination.

2. Based upon its stringent control, all hypothetical incidents involving occupa-'
tional hazards or release to the environment due to the possession of the AN/UDM-7C
are considered highly improbable. Incidents included the evaluation of source leak-
age, improper disposal, installation fire, and transport accidents leading to contam-
ination of the occupational ‘'worker and/or environmental release. The evaluations
‘determined that there were no external or internal dose levels above those permltted
by regulatory standards or recommendations. It was further determined that no-
significant radiological health or environmental hazard was discernable with the
implementation of the AN/UDM-7C Radiac Calibrator Set incorporating Pu-239. Alterna-
tive radionuclides considered as substitutes for Pu-239 as an alpha calibration source
are not identified to possess any significant overall advantage due to similar radio-
toxfclty, less tihm optimal cnergy required, increased external exposure and greater
expense. The adoption of the AN/UDM-7C Radiac Calibrator Set provides the ideal
immediate calibration source for all existing type classified alpha detection instru-
mentation eliminating unnecessary_redesign of another radiac calibrator assembly.

3. The proposed action is non-substantive, exclusive of envirommental quality
degradation, and therefore does not require an Environmental Impact Statement. The
Environmental Assessment is available for review upon request from Commander, US Army
Communications~Electronics Command, ATTN: DRSEL-SF-H, Fort Mommouth, New Jersey 07703.
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II. Enviromnmental Assessment
A, Summary and Conclusion

1, The US Army Communications-Electromics Command (CECOM), concurrent with an
application for a US Nuclear Regulatory Commission (NRC) license to receive, own,
acquire, deliver, possess, use, and transfer special nuclear material, has prepared
the following environmental assessment in compliance with Title 32, Code of Federal
Regulations (32 CFR), Part 651, Environmental Quality, Envirommental Effects of Army
Actions. The assessment is required prior to acquisition of radiocactive materials
into the CECOM material life cycle control which has been proposed for February 1982
with the introduction of the AN/UDM-7C Radiac Calibrator Set incorporating Pu-239.

2. This document includes:

a. The proposed use, need, and description of the AN/UDM-7C Radiac Calibra-
tor Set, inclusive of maximum safety design specifications and Army policies more
restrictive than governing regulatory requirements.

b. Alternatlves avallable for Substltutlon based on resources, risk, and
benefit analyses. :

c. Radiological 1mpacts w1th resultlng dose . assessments from hypothetlcal
accidents or misuse.

b
.The comprehensive evaluation is in support of a Flndlng of No Significant Impact N
‘documenting no potential degradation of environmental quality or significant radlologl-

" cal impact to occupatlonal or publlc health.

3. The intended use of the AN/UDM 7¢ Radiac- Calibrator Set is solely for cali-
“bration of alpha radiation detection instruments employed for tactical (field) and
health and sSafety purposes. .All unit design specifications, authorized user qualifica-
tions, location and control of calibrator use and accountability, transfer and disposal
- are outlined in Section B. These meet stringent Army safety policies compliant with
governmental agencies having jurisdictional control. For the AN/UDM-7C Radiac Calibra-
tor Set, further control has been established as distribution is limited by approval
from the Department of the Army based upon previously established authorization of
user organizations to receive the item from a supply standpoint along with specific
storage requirements, special handling and maintenance procedures, and exclusive dis-
posal through the US Department of Energy (DOE).

4. Properly implemented safetyﬂprocedures for actions involving calibrator sets
precludes any unnecessary radiation exposure to the occupational worker and excludes
consideration of any potential release to the environment. In determining radiological
hazards to the occupational worker, assessments for both external and internal doses
were performed. The annual external dose received from continuous exposure to the
1.86E+06 becquerels (Bq) (5.03E+0l microcuries (uCi)) of Pu-239 is conservatively esti-
mated to be 4.38E-07 sieverts (Sv) (4.38E-05 rem) or 8.76E-04 percent of the occupational
exposure limits set forth in 10 CFR Part 20. This is also consistent with the As Low As
Reasonably Achievable (ALARA) concepts adopted by the NRC. For the internal dose, it
was assumed that the individual ingested Pu-239 after coming directly into contact with
a contaminated source. This evaluation yielded the greatest potential hazard assessable
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for all incidents. The maximum committed dose equivalent of 2.44E-02 Sv (2.44E+0Q rem)
was obtained for the bone surface which has a high fractional deposition factor and

the longest biological half-life for retention of Pu~239. This is below non-stochastic
dose equivalent limits recommended in the Intermational Commission on Radiological Pro-
tection (ICRP) Publication 30. The total activity ingested was 5.80 percent of the
Annual Limit of Intake (ALI) also specified in ICRP 30. Hypothetical incidents involving
improper disposal, installation fire, and transport leading to potential release of
radioactive material to the environ. or possible intake into the body are described and

also result in committed dose equivalents below recommendations. Complete derivation of
the evaluations is provided for review in Section C.*

5. The specific need for the AN/UDM-7C Radiac Calibrator Set is evident with
its capability to calibrate all type classified alpha radiation detection instruments
presently, or which will be incorporated into the Army supply system. Altermatives
considered in Section D provide no overall advantage. Department of Defense (DOD)
_policy precludes development of new items when éxisting supply items are available and
are adequate for functional needs. Minimal radiological risk is associated with the
AN/UDM-7C Radiac Calibrator Set which has been used under US Navy control for approxi-
. mately twenty years with no adverse indication demanding discontinuation of calibrator
usage. It is estimated that ten years of research and development would be required
for redesign of a callbrator set nece531tat1ng tremendous needless f1nanc1al and manpower
resources. :

- 6. This assessment does not consider the worldwide fielding of the AN/UDM-7C 7
Radiac Calibrator Set env1ronmentally controver31al, as it is neither capable of signi-

ficantly affecting the quality of the human environment nor is 1t demonstratlve of
radiological 1mpact.

B. Description of the AN/UDM-7C Radiac Calibrator Set

1. The AN/UDM-7C Radiac Calibrator Set incorporates two radioactive sources,
one containing 1.84E+06 Bq (4.97E+01uCi) and one of 1.84E+04 Bq (4.97E-01 uCi) as
Pu-239 Chloride. Military Spec1f1cat10n R-24265 (SHIPS) (Incl 1) Outllnes standards
for manufacturing requirements, source/resin composition and integrity, and quality
assurance testing for all calibration components. To summarize, one hundred percent
of the radioactive source disks are tested for uniformity requirements prior to assembly
into casings: Orehundred percent of the sources are also tested for accuracy and leak=-
age requirements in their completed configuration. In addition, a random sampling of
ten percent of the completed AN/UDM~7C Radiac Calibrator Sets are tested for specific
resin properties, uniformity, accuracy, enclosure, shock, vibration, and leakage
requirements. Any calibration not meeting test standards will not be incorporated into
the - Army supply system. Design is suitable to performance requirements and without any
portion of the equipment creating hazard to personnel or vital systems.

2. Reference should be made to NAVSHIPS 0967 874-9010 (Incl 2), Technical

. Manual (TM) 3-6665-247-10 (Incl 3), and Technical Drawings (Incl 4, 5,6 and 7) for
diagrams and complete detail of the structural design of the callbrator set.  The
radiac calibrator set is composed basically of two aluminum source holders containing

. the Pu-239 alpha sources, an aecessory drawer providing storage of attenuators, instruc-
tion manual, tweezers and probe positioner, a surrounding aluminum cabinet and a
hardwood carrying case securing all components. Calibrators are marked with adequate
radiation labels contalnlng the radiation caution symbol and the approprlate warnings

#The use of exponentlal (sc1ent1f1c) notatlon, i.e., 1.86E+06 (l 86 x 10 ) is employed
in lieu of standard notation, i.e.; 1, 860 000Q.
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with instructions for proper handling. Radiation safety policies dictate ‘assurance

of qualified users, proper labeling and provision for the technical (operating) manual
outlining potential hazards, precautions to be implemented and procedure for calibration
of alpha radiation detection instruments for maximum user safety. The aluminum shield-
ing provides complete attenuation of the Pu-239 alpha particle during storage and
transport. The very low percent abundance of gamma emission does not present external
dose hazard as assessed.in Section C. All packaging and labeling of the callbrators meet
US Department of Transportation (DOT) Specification 7A Type A packaging.

3. The AN/UDM-7C 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 Dlagnostlc Equipment Support Group located at
LBDA, and DOD installations and activities worldwide possessed under the control of the
US Army military and/or civilian personnel on the basis of approved facilities, radiation
safety standards, procedures, and qualifications of authorized user, i.e., TM 3-6665-247-
10 (Incl 3) and Army Regulation '(AR) 385-11. Radiac Calibrator Sets issued to authorized
activities are for calibration of specific alpha radiation detection instruments, i.e.
the AN/PDR-54, AN/PDR-56F, and AN/PDR-60 Radiac Sets. Operations are supervised by a
qualified radiation protection officer (RPO) and performed with maximum safety procedures

.as outlined in TM 3-6665-247-10 insuring lowest.achievable occupational exposures. For

personnel dosimetry purposes, bioassays are available and provided when needed by the
Surgeon General of the Army.-

4. Elements authorized to. possess alpha radiation detection

.instrumentation will not necessarily be authorized to possess the callbrator set.

Typlcally, instrumentation will be sent to authorized calibration activities or will be
calibrated by a visiting mobile calibration team. Most of the sets will be used by four
to seven—-man mobile calibration teams. Individuals utilizing these calibrators will have
received at least 40 hours training in the principles and practices of_radlatlon protec-—
tion which includes specific training in the safe use of the calibrator set. Users are
provided with specific instructions on the operations, safe handllng, control and main-

tenance of the calibrator as described in inclosure 3.

5. CECOM will individually control the logistics of the AN/UDM-7C, serve as
National Inventory Control Point (NICP) for the item, and assure that requesting elements
are authorized to, and technically capable of, receiving the item in accordance with the
NRC license. The Army program for control of radiocactive items of supply 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. 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, issues material release orders to the de31gnated depot for
shlpment of the material to the requisitioner.

6. Each major command - has established at the headquarters level a radioactive
material control point (RMCP) and appointed a radiation control officer (RCO) to admin-
ister control of radioactive items within the command. The RCO reviews ‘and concurs in
the qualifications of local RPOs within the command, maintains records of radiocactive
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 handled in accordance with Army and NRC regulations, and to
assure the submission of inventory and leak test reports and accident/incident reports.
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The local RPO is responsible for administering the local radiation protection program.
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.

7. TFacilities for use and storage of the AN/UDM-7C Radiac Calibrator Set 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 specially
designed wvans, access to which is limited to team members. The sets will be used and
stored in fire resistant bu1ld1ngs, 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-7C Radiac Calibrator Set are constructed of concrete block and steel. The cali-
bration and storage rooms are constructed of 36 inch poured concrete with a door
containing % inch of lead shielding. The installation is protected by a fire sprlnkler
system which is tied to the LBDA self supporting 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 bulldlngs 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 possibility of unauthorized possession.

8. Packaging and shipment of the AN/UDM-7C is in compliance with DOT regulations
as outlined in inclosure 3. No more than ten each AN/UDM-7C Radiac Calibtator Sets will
be transported per individual shipment following CECOM instructions 1nSur1ng maximum
safeguarding agalnst the worst conceivable transport incident.

9. Ultimate disposal of the AN/UDM-7C Radiac Calibrator Set will be in accor-
dance with AR 385-11, AR 700-64 and 10 CFR. Request for disposition of Pu-239 as
contained in the AN/UDM-7C Radiac Calibrator Set must be made through Army channels to
“headquarters US DOE. This agency provides disposition instructions inclusive of com-
pliance requirements under DOT regulations for'shipment'to the DOE site located in Oak
Ridge, Tennessee. No radioactive waste is anticipated except in cases of damage beyond
use of the sources. Unserviceable calibrator sets will be returned to LBDA for repair
" or replacement of nonradioactive components and examination, leak testing, reorientation
of .the sourcésu if necessary,'tecalibration ‘and return to depot stock.

- 10. The descrlbed parameters assoc1ated with use of the AN/UDM-7C Radlac Cali-
brator Set indicates the most stringent governing policies practically applicable for
prevention of any radiological hazard to any individual involved occupationally or _
nonoccupationally during the use or. transport of the calibrator set. Army regulatlons
are compliant with NRC and DOT requlrements and ‘are implemented in the- most restrictive

» manner for maximum safety

C. Environmental Impact of Fielding the AN/UDM-7C Radiac‘Calibrator Set’

1. No radiological impact can be associated with the AN/UDM-7C Radiac Calibra-
tor Set under. normal operating conditions following proper procedures. The external
dose equivalent from gamma emission for an occupational worker revealed a total whole
body dose from the 1.84E+06 Bq (4.97E+D1 uCi) Pu-239 source based on continuous exposure

to be 4. 38E~97 Sv.(4.38E-05 rem) per year (yr) derlved from the following d031metr1c
calculations and assumptlons._
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FIGURE C-1

a. Assuming a disk source (Figufe C-1) of uniform activity distribution
at an operating position (P) of height (h) 30.5 centimeters (cm) above and distance (d)
30.5 cm away from the center (Q) of the source whose radius (R ) gquals 15.9 cm. an
whose actiyity concentration per unit area (CA) is 2.32E-03 Bq?cm (6.30E-08 Ci/cm™),
I (MeV/em” /sec) at P is calculated by: ' o

| N 2 2 2.2 2 2%
- a%) + [(R + 0% - a%)7 +.4d°n"]

2h2

| 2 2
I, = 2.96E+09 EC, 7 In [(Ro +h

Upon substitution of appropriate values, each individual gamma energy of Pu-239 with
its associated intensity determined final flux (IO) calculations as summarized in

Table C-1. '

b. For the absorbed dose rate (Gy/h) to tissue the following formula wés
employed: ' ’ . :

Y _ med ~
| Gy/h = 5.7‘6E 05 (u, /fmed)‘Iolloo |
where uamed = linear ébsorptidn coefficient (cm—l)

/Qmed = mass density'of4the absorbing medium (g/cm3; fgr tissue the value
is assumed equivalent to water, i.e., 1.0 g/qm )

-m ' . . . 2, . : A'
u, edOﬂ’med = mass absorption coefficient (cm”/gm) or equivalent to mass energy
~ absorption coefficients at varying energies in a tissue medium,
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TABLE C-1

Individual Gamma Flux Values.and Final Absorbed Dose Rates

E(MeV) Gamma Intensityz.: - MeV/disintigration iO(MeV/cmZ/sec) uatissue - Gy/h

. : o S ) ' (rad/hr)

. 0.039 7.00E~05 ~ 2.73E-06 ' ' 2.17E-04 _7.29E—02' 9.10E-12
: (9.10E-10)

0.052 2. 00E-04 © 1.04E-05 ~ B.28E-04 3.74E-02  1.78E-11
| ' (1.78E-09)

0.129 5.00E-05 - 6.45E-06 ' 5.14E-04 . 2.658-02 - 7.86E-12
’ - ’ (7.86E-10)

0.375 1.20E-05 . 4.50E-06 . . 3. 58E-04  3.27E-02 6.74E~12
. : (6.74E-10)

0.414 1.20E-05 : - 5,00E-06 3. 98E-04  3.29E-02 - 7.54E-12
o ' ' : : (7 .54E~10)

. 0.650 8.00E-07 5.20E-07 4.14E-05 ©3.278-02 7.80E-13
: ' : : (7.80E-11)

0.770 2.00E-07 : 1.54E-07 : 1.23E-05 3.22E-02 2.28E-13

(2.28E-11)



i.e., (HZO) eince/amed'is equivalent to 1.0 g/cm3.

Table C-1 can be used for review of substituted values and final absorbed dose rates
determined for each gamma flux which when summed result in 5. 00E-11 Gy/h (5. 00E-09 rad/
hr). Assuming a quality factor and dose modifying factor of one (1) for gamma energies,
the dose equivalent value can be stated as 5. 00E-11 Sv/h (5.00E-09 rem/hr) or 4.38E~07
Sv/yr (4.38E-05 rem/yr).

c¢. TFor occupational exposure, the ICRP recommends the value of 0.05 Sv
per year for the stochastic dose-equivalent limit for uniform irradiation of the whole
body. The NRC occupational exposure limits, as specified in 10 CFR Part 20 allow for
* an occupational whole body dose of 5 rem per year. The exposure presented under normal
. usage demonstrates no excessive occupational radiation level and is, in fact, magnitudes
below standards specified for the general public or non-occupational individuals.

d. Estimates given for external dose were not inclusive of the greater
operatlng distance the user maintains and are thereforein excess of the theoretical dose -
‘calculated. The radionuclldlc purity of the Pu-239 source is greater than 99.0 percent
eliminating consideration of any other gamma énergies associated with the decay scheme
and applicable to dosimetric calculations. Consideration of alpha particle absorption
is insignificant since t je distance traveled in air for the 5.11 MeV and 5.16 MeV alpha
~particles is calculated to be approximately 3.78 centimeters and would not penetrate
the uppermost layers of epithelial tissue or reach any radiosensitive tissues.. Thus,
the greatest radiobiological hazard from Pu-239 results from inhalation or ingestion
limlting the blological damage to closely surrounding tissues.

2. In the event safety criteria are not properly implemented, internal
exposure due to the highly 1onizing alpha particles of ‘Pu-239 subsequent to inhalation
or ingestion is considered in order to demonstrate levels less than those permissible
under ICRP 30 recommendations and regulatory standards. The hypothetical incidents
cited assess possible radiological hazards: presented to either the: occupational worker
- or the gemeral public. .The described incidents are highly improbable but demonstrate:
unequivocally the final resolution that there would be no significant envirommental
impact resultant from 1mplementation of the AN/UDM~7C Radiac Calibrator Set.

a. Source Leakage:

(1) The AN/UDM-7C Radiac Calibrator Set is required to be leak tested
 for removable contamination every three months under safety requirements employing pro-
. tective handling procedures as outlined in inclosure 3 for every user. In a highly
improbable situation of source leakage without detection, the following severe condi-
.tions are pres ented:

(a). . Ten percent of the total Pu-239 act1v1ty (1.86E+05 Bq or 5. 02E+00
uCi) is available for contamination evenly distributed over an accessible area.

(b) The accessjble area is considered t be the probe positloning well
hav1ng a total area of 737.8 cm yieldlng 2.52E+02 Bq/cm (6. 80E 03 uCi/cm ).




(¢) Twenty-five percent of the contaminated area (184.45 cmz) transfers
to the user resulting in a total of 4.60E+04 Bq (1.25E+00uCi) of contamination.
Twenty~five percent of the contamination (1.16E+04 Bq or 3.10E-0luCi) is ingested.

(2) The committed dose equivalents to various organs from ICRP 30 data are
tabulated in Table C-2. The maximum dose equivalent of 2.44E-02 Sv estimated for
the bone surface area is below non-stochastic dose equivalent limits. The total
ingested activity of 1.16E+04 Bq_is 5.80 percent of the given ALI (2.00E+05 Bq).

* (3) The occurrence of this incident is not recognized as having a high pro-
bability due to user training, technical manuals indicating potential hazards,
protective handllng requlrements, and routine testing for removable contamination.

b. Source Loss Leading to Improper Disposal to an Incinerator:

(1) The following case has assessed incineration of AN/UDM-7C Radiac Calibra-
‘tor Sets implementing the analysis provided in NUREG/CR- 1156 §nv1ronmental Assessment
of Ionization Chamber Smoke Detectors Containing Amer1c1um—24l It is inconceivable
that a Pu-239 source mounted onto its aluminum shelf or the entire unit itself could be
transferred unknowingly to an incinerator. Both the aluminum shelf and calibrator set
are marked with radiation symbols and radioactive material identification labels to

exclude occurrence. The aSSumptlons used to estimate the amount of Pu-239 in 1nc1nera—
tor emissions are as follows:

(a) Five AN/UDM—7C Radiac Calibrator Sets are incinerated g1v1ng an initial.
activity (Qi) of 9. 29E+06 Bq (2.51E+02 uCi) releasing ‘one hundred percent (f ) over

twenty four hours. The installed air pollution control system efficiency 1s°90 percent
(f_ = 0.1). ' : ‘ '
r

(b) Fifty percent excess of the thgorectlcal volume of air required for complete
combustion of one pound (lb) is 2, OOE+O6 cm™ /1b (V ). The weight of refuse incinerated
(W ) is 6. 60E+05 pounds. o : :

(2) The atmospheric dispersion coefficient (X/Q) is assumed to be 2.00E-05
sec/m”. ' : o L

(3) The total activity released in a day (Q), glven by the formula Q= Q f f ,
is 9. 29E+05 Bq (2. 51E+Ol uCi).

(4) The continuous release rate (Q ) over twenty—four hours is 1.07E+01 Bq/s
(2.90E~-04 uCl/sec)

(5) Assuming a constant wind speed of one meter per sec under stable meteo-
rological conditions, the maximum downwind concentration (Xg substituting 1n§o the
general formula X=Q' (X/Q) isvestimated’to be 2.15E-04 Bq/m~ (5.80E-09 uC1/m ).

(6) 1If an average daily breathing rate of 20.0m3vper day is assumed, .the .
maximum exposed individual would inhale approximately 4.30E-03 Bq (1.16E-07 uCi).

(7) If the average person is ﬁroposed'to inhale one-third of this concentfation,
the total activity is 1.43E~03 Bq (3.86E-08 uCi). Approximations of committed dose
equivalents to various organs using ICRP 30 data are summari’zed in Table C-3.

(8) Realistic consideration of the above incident is eliminated based on user
ability to maintain proper authorized possession and accountability with negligible
occassion arising where its control escapes user awareness to the extent a calibrator set

9 .



0T

Average Exposed Person

_  'Maximum Exposed Person

. TABLE C-2
Committed Dose Equivalents to Various Organs Following Ingestion

Activity Ingested Gonads

R. Marrow Bone Surface

1.16E+04 Bgq
(3.10E-01 uCi)

3.02E-04 Sv

_ 2.44E-02 Sv
(3.02E-02 rem)

(2.44E+00 rem)

1.86E-03 Sv
(1.86E-01 rem)

TABLE C-3

Committed Dose Equivalehts_to Various 0rgénS Resultant fromInﬁalation
Following Source Incineration

Activity Inhaled - Gonads

R. Marrow Bdne Surface .

1.43E-03 Bq
(3.86E-08 uCi)

~ 4.30E-03 Bq -

(1.20E-~07 uCi)

4.57E-08 Sv

(4.57E-06 rem)

© 1.38E-07 Sv

(1.38E-05 rem)

2.86E-07 Sv
(2:.86E-05 rem)

8.60E-07 Sv

(8.60E-05 rem) -

3.57E-06 Sv
(3.57E-04 rem)

1.10E-05 Sv
(1.10E-03 rem)

Liver

5.10E-03 Sv .
(5.10E-01 rem)

Liver

7.57E-07 Sv
(7.57E-05 rem)

2.288-06 Sv .-
(2.28E-04 rem) __~



is transferred to'an incineraror,

(9) The maximum dovmwind concentration was estimated to be 2,15E-04 Bq/m3
(5.80E-09 uCi/m ) which is beicw - -ragulatory standards. The air concentration limit .
for unrestricted areas as specifiad in 10 CFR Part 20 is given as 2.22E-03 Bq/m3

(6.00E-14 uCi/ml) for solubiz “corvms and 3,70E-02 Bq/m3 (1,00E-12 uCi/ml) for insol-
uble forms., This limit is beeed on the standard for non-occupational radlatlon
exposure Wthh is 5. OOE—03 Sv/vr (5.00E-01 rem/yr)-

‘ : 3
c. Source Loss Resulting in Improper Disposal Directly to a Public Landfill:

(1) Under the assumption five incinerated calibrator sets are hypothetically
disposed in a solid waste landrill. Exposure could result to population groups through
ingestion of contaminated ground water or food crops and inhalation of resuspended
radioactivity. The environmental health impact resulting from the contamination of
ground water by disposal of calibrator sets in a landfill is assessed with the following:
parameters:

(a) Leaching of source activity from five incinerated AN/UDM-7C Radiac Cali-
brator Sets is assumed to be 100 percent The total activity (Ay) in the landfill is
9.30F+06 Bq (2.51E+02 uCl) . .

(b) Fifty percent of the leached act1v1ty (le) enters the groundwater with-
out further dlsper51on

(¢) The total volume (Vy) of leachate generated per year from an average 25
acre landfill based on US Env1ronmental Protection Agency (EPA) estimates is 6.76E+06
'gallonms (2.57E+10ml) accounting only for the average precipitation infiltrate of ten
inches per year,

(d) There is no significant dilution (f12) of the zone of contamination from
surrounding groundwater (fy» equals one (1) ‘assuming no significant,dilution).

(e) One percent of the contaminated water is withdrawn for domestlc water
supply (fdl) and five percent is consumed as dr1nk1ng water (fdz)

(2) The concentration (Bq/m3) of Pu-239 in the 1eachate (A7) as it enters
the zone of saturation would be calculated by:

A = ASfL /Y

Substituting the appropriate values, the average Pu—239 concentration in all the
leachate generated would be 1. 81E*02 Bq/m (4 .90E-09 uCi/ml).

(3) The amount of activity ingested (A, ) as a result of contaminated water
" in the public drinking water supply is estimate y'

Aing © VLfdldeAL

Substltutlng values estimated in c(1)(c and e) and c(2) the dietary intake by the
entire population (73,000) surrounding the landfill w0uld be 2.30E+03 Bq (6.30E-02 uCi).
The average individual dietary intake would be 3, 20E—02 Bq (8.60E-07 ucCi).
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(4) The dose commitment to the maximally exposed individual is assessed with
the assumption that the annual dietary intake of water (I_) is 370 liters (1) and
consists entirely of ground water contaminated w1th Pu—238 at the same concentration
as calculated for leachate (AL 1.81E+02 Bq/m3) incorporated into the formula:

Aing = IWAL . ‘
. o ‘ , )
The resultant in§estion is 6.70E+01 Bq (1.80E-03 uCi). The Pu-239 intake and committed

dose equivalents” due to leaching from a landfill to acce351b1e drinking water is
summarized in Table C-4.

(5) The maximum permissible water concentratlon for unrestrlcted areas is
specified in 10 CFR Part 20 and glven for Pu-239 to be 1,85E+05 Bq/m (5.00E-06 uCi/ml)
for soluble forms and 1.11E+06 Bq/m (3.00E-05 uCi/ml) for insoluble forms. The con-
centration of the radionuclide in the leachate (1,81E+02 Bq/m3) is a very small fraction’

of the permissible limits, i.e., approximately 9.80E-02 percent of the soluble limit
and 1. 60E—02 percent of the insoluble limit.

d. Installation Fire:

(1) The proposed incident involves an installation fire occurring during bulk
storage at LBDA in which AN/UDM-7C Radiac Calibrator Sets are incorporated releasing
Pu-239., The warehouse facility is equipped with complex sprinkler systems covering
100 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 assumes the following for occupationally involved flreflghters
in the immediate vicinity performing extinguishing operatlons.

(a) The maximum number possibly stored at any time in the 1nsta11at10n is 300
units, each containing 1.86E+06 Bq (5. 03E+01 uCi).

(b) Prior to extinguishing the fire, 100 units are involved releas1ng 0.01
percent of the Pu-239 activity as alrborne partlculates, i,e., 1. 86E+04 Bg (5. OOE 01 uCl)
during a one hour time interval,

(c) The volume of air in the warehouse is' 1.23E+04m3 yielding 1.50E+00‘B'q/m3
@.06E~05 uCi/m3 ). ,

(d) The breathing rate of persons involved is 1;2m3/hr{ .

(e) The tota1 intake for each firefighter is 1.81E+00'Bq (4.91E-05 uCi)
assuming no implementation of respiratory protective devices during the one hour period.

(2) The committed does equivalents as calculated using ICRP 30 data are given
- 1in Table C-5. No estimates were considered for the general public due to conservative
dose estimates derived for occupational individuals in the immediate vicinity and
dispersion factors which would further reduce dose commitments. It should be noted
that no consideratlon in the dose estlmates for flreflghters included ventilation of the
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TABLE C-4

Committed Dose Equivalents Due to Léaching from a Landfill to Public Drinking Water

Activity Ingested Gonads R. Marrow - "Bone Surface - Liver
" Total Public . 2,30E+03 Bq . 6,00E-05 §v 3.70E-04 Sv 4,80CE-03 Sv 1.10E-03 Sv
: (6,30E+02_uCi) ~ (6,00E-03 rem) (3.70E-02 rem) (4.80E-01 rem). '.(l.lOEfOl rem)
Average Exposed Person  3.20E-02 Bq ~ 8.30E-10 Sv © 5,10E-09 Sv. 6.70E-08 Sv  1.40E-08 8. .
L (8.60E-07 in) : (8.30E—08'rem) ~ (5.10E-07 rem) (6.70E-06 rem) (1,40E-06 rem)
; Minimum Exposed Person .YI6Q7OE+01 Bq o 1.70E-06: Sv ' 1,.10E-05. Sv ‘ 1.40E-04 Sv 2.90E-05 Sv
i : (1.80E-03 uCi) _ © (1,70E-04 rem) (1.10E-03 rem) - (1.40E-02 rem) (2,.90E-03 rem)
[ . B
| .
.
i LA)’
TABLE C-5

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

Activity Inhaled - '_Gonadsv R. Marrow ‘ Bone Surface Liver

1.80E+00  Bq © 5.76E-05 Sv - 3,60E-04 Sv 4.50E-03 Sv 9.54E-04 Sv
(4.91E-05 uCi) (5.76Ef03 rem) ~ (3,60E-02 rem) (4,50E-01 rem) (9.54E-02 rem)
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building during extinguishment or the use of respiratory protective devices. The
committed dose equivalent limit for bone surface remains below recommended non-stochastic
dose equivalent limits and the total inhaled activity is 0.9 percent of the ALI

(2.00E+02 Bq) recommendatidg for inhalation. The air concentragion stated in dl(c) is
equivalent to 1.50E+00 Bq/m~ (4.06E-11 uCi/ml) or 4.10E-03 Bq/m~ (1.10E-13 uCi/ml) when
averaged over3one'year. The concentration limit as specified in 10 gFR Part 20 is
1.40E-02 Bq/m~ (2.00E-12 uCi/ml) for soluble forms and 1.48E+00 Bq/m~ (4.00E-11 uCi/ml)
for insoluble forms. Concentration levels are below one third maximum permissible limits
accounting for variation of individual doses. ‘ ' S

(3) Operations in the unlikely event of occurrence would be conducted with
some awareness of the potential hazard and with measures of protection reducing inhala-
tion risks. The probability of fire at the installation involving the AN/UDM-7C Radiac
Calibrator Sets approaches zero due to institution structural composition, fire walls
between warehouse sections, complex sprinkler systems, and firefighter units which
would respond prior to any conceivable incorporation of units containing radioactive
materials. ' '

e. Individual Storage Area Fire:

v (1) ‘The AN/UDM-7C Radiac Calibrator Sets fielded will be used by mobile-
‘calibration teams in specially 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 calibrator source integrity, the following assumptions are
presented: :

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

10 percent release of activity to the calibrator encasement, i.e., 1.86E+05 Bq
(5.03E+00 uCi). ' . ‘ ,

(b). Ten percent of the activity escapes the gncésement to the cabinet3interior
releasing one pgrcent to the van interior (2.14E+01 m™) yielding 8.70E+00 Bq/m
(2.30E-04 uCi/m™) within the fifteen minute time interval. ’ ’ -

'(¢) - Assuming an occupational worker with a breathing rate of 1.2 m3/hr were

present for the 5 minutes'prior to implementing a respiratory device, the total activity
inhaled would be 8.70E~-01 Bq (2.30E-05 uCi). : ' : '

"(2) The committed dose equivalents using ICRP 30 data are summarized in Table
C-6. The evaluation presented considered the minute plausibility of fire enveloping the
specifically designed fire-resistent 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 1.3 percent of the recommended ALI for inhalation. The concengration guides for
restricted areas as specified ig 10 CFR Part 20 are 1.40E-02 Bq/m~ (2.00E-12 uCi/ml) for
soluble forms and 1.48E+00 Bq/m™ (4.00E-11 uCi/m}]) for insoluble forms. The presented
alr concentration in oquivuiont to 8.70E+00 Bq/m~ (2.30E-10 uCi/ml) or aveéraged over one
year equal to 2.40E-02 Bq/m”. (6.30E-13 uCi/ml). The air concentration levels are below
one third of permissible limits which are based on standards for occupational exposure
levels of 5.00E-02 Sv/yr (5.00E+00 rem/yr). . ' ‘ : .
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TABLE C-6

Committed Dose Equivalents from Inhalation Due to Individual Storage Area Tire

Activity Inhaled ‘ Gonads R. Marrow - Bone Surface Liver et
“8.70E-01 Bq  2.66E-06 Sv 1.74E-04 Sv  2.18E-03 Sv 4.61E-04 Sv
(2,30E-05 uCi) "~ (2.66E-04 rem) (1.74E—02 rem) - (2.18E-01 rem) (4.61E-02 rem)



f. Transportation Accidents:

(1) Transport of the AN/UDM-7C Radiac Calibrator Sets between facilities is
rare except upon initial delivery from LBDA to the area of proposed user activity
which would lend to a decrease in the probability of incident occurrence. The trans-
port scenario involves vehicular collision resulting in fire, -explosion and subse-
quent release of calibrator source activity to the emviron. Inhalation risk is

considered the primary immediate mode of exposure to 1nd1v1duals in the vicinity
under the assumptlons

(a) The maximum number of AN/UDM-7C Radiac Calibrator Sets transported is
ten giving a total activity of 1.86E+07 Bq (5. 03E+02 uCi).

(b)) Flfty percent of the total activity is 1nstantaneously and unlformly
distributed within a hemlspherlcal volume whose radius equals 200 meters yielding

a total volume of 1.67E+07 m3 and whose activity concentration per unit volume is
5.50E-01 Bq/m3 (1. SOE—OS uCi/m3).

(¢) Individuals within the prescribed area have a breathing rate of 1.2 m3/hr,

(d) Assuming no change in ectivity per unit volume through dispersion for an
hour or evacuation of any individual, -the total activity inhaled within the one hour
time perlod would be 5,30E+00 Bq (1. 40E—04 uCi).

(2) Approx1mat10ns of commltted dose equivalents to various organs using ICRP
30 evaluation are summarized in Table C-7. The air concentration assumed in £ (1) (b)
averaged over a one year time interval is 1.50E-03 Bq/m3 (4.11E-14 uCi/ml) and below
maximum permissible unrestricted air concentrations specified in 10 CFR Part 20,
Further reduction in quantities inhaled and committed dose equivalents would occur
through wind dlsper51on and evacuatlon of contaminated areas,

(3) The following flnal statements are offered supportlng minimum transport
1nc1dent probablllty as assessed:

(a) There has been no documented history of any accident involving transport
of the AN/UDM-7C Radiac Calibrator Set over the past twenty years while under US Navy
control, : :

(b) In general, the number of transport incidents imvolving radioactive
materlals is ins1gn1f1cant in comparison to the total number of shlpments

(c) Transportatlon and packaglng of the callbrator set is in compllance with
all DOT regulationms.

-(d) 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-
specified in inclosure 3.
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TABLE C-7

Committed Dose Equivalents to Various Organs Resultant from Inhalation

Activity Inhaled . - Gonads 'R, Marrow
5.30E+00 Bq '1,70E-04 Sv : 1,06E-03 Sv

(1.40E-04 uCi) (1.70E-02 rem) (1.06E-01 rem)

Following a Transport Incident

~1,33E-02 Sv 2.81E~-03 Sv

(1.33E+00'rem)_ (2.81E-01 rem)



3. In summary, the occupational worker under hypothetical assumptions ﬁresents
himself with the maximum unnecessary internal exposure to Pu-239 through improper
use of the AN/UDM-7C Radiac Calibrator Set, Under normal conditions no radiological
impact can be associated with the calibrator set. Maximum safety control and strict
operating procedures as described in Section B have been determined to be more than
adequate to meet the needs of all personmel involved with this device, These con-
trols determine the final conclusion that any incident has a neglible probablllty
of occurrence, Each proposed incident although tregarded as highly inconceivable
demonstrated levels below those recommended by ICRP or regulatory standards. The
total intake of activity for each evaluation is an estimate based on general assump-

tions and should be considered in excess of the actual intake and calculated commit-
ted dose equivalents to various organs.

D. Evaluation of Alternatives

1. All feasible radionuclides listed in Table D-1 were considered as alter-
natives to the use of Pu-239. These alternative alpha emitters do not offer any
significant advantage over Pu-239.. Certain of these radionuclides are categorized
as having similar radiotoxicity as Pu-239 and/or possess unacceptable characteris-
tics such as short half life, less than optimum energy, increased external exposure
and greater expense. The Pu-239 provides an immediate calibration source for all of
the alpha radiation detection instruments. The Pu-239 remains an ideal source for
special purposes involving quantitative and qualitative assessment since the use of

these alpha radiation detection instruments are basically for the detection of Pu-239
contamination.

2. Budgeting and manpower resources expended for the research and development in
‘the design of another calibrator set would be cost ineffective. Based upon previous
experience in the research and development of similar equipment, it is estimated that
. a ten year time frame would be required for the development of a new calibrator set.

3. The AN/UDM—?C Radiac Callbrator Set is type classified as Standard A which -
was procurred by the Navy and has been successfully used for approximately twenty
years for the calibration of the AN/PDR—56( ) Radiac Set. This radiac 'set is being
adopted with modifications for Army use. The AN/UDM—7C will also be used to calibrate
existing Army alpha radiation detection instruments, the AN/PDR-54 and AN/PDR-60 Radiac
Sets., which will eventually be replaced by the AN/PDR—S6F. The AN/UDM-6 Alpha Radiac
Calibrator Set, which also utilizes Pu-239, and is presently used -for the calibration
of the AN/PDR-54 and AN/PDR-60, will eventually be replaced by the AN/UDM=-7C Radiac
Calibrator Set. Currently, the Army utilizes the AN/UDM-6 Alpha Radiac Calibrator Set
which does not have the design capabilities for calibration of the AN/PDR-56F alpha
radiation detection instrument. Thus, the adoption by the Army of the AN/UDM-7C Radiac
Calibrator Set is most advantageous for immediate implementation and capabllltles of
operation with all ex1st1ng type classified alpha detection instruments.

E. Status of Compliance

The AN/UDM-7C Radlac 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 for this material has identified all areas of compli-
ance 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
shlpment and packaglng as required by the DOT regulations. :
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TABLE D-1

Alpha Radionuclides for Instrument Calibration“

. Alpha Energy (MeV), Half-Life ' Advantage/
Radionuclide " Abundance (Percent) (Years) Disadvantage
148Gd . - 3,18 A 9;3QE+01 Low Ehergy
230q | 4,617, (24) | - 7.70E+04 Radiotoxic

4,684, (76) o )

23%py ' 5.105, (12) 2. 44E+04 © Ideal Energy,
5.143, (15) v : ' ’ Radiotoxic
5.156, (73) ' '

210p, ‘ 5,305, (100) . 3,79E-01 * Short Half-Life

261 ' 5.442, (13) . 4.33E+02 . Radiotoxic
5.484," (86) | -

238p, .. 5.456, (28) ' 8.78E4+01 Radiotoxic
L | C 5.499, (72) L o T

2440n - - 5.764; (23) B 1.78E+01 Radiotoxic,

5.806, (77) . Expensive
252¢¢ 6.076, (16) . 2,65E+00 Radiotoxic,

6.119, (84) - Expensive,
Short Half-Life,

Neutron Hazard
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MIL-R-24265(SHIPS)
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MILITARY SPECIFICATION

RADIAC CALIBRATOR SET AN/UDM-T7( )

1. sSCopk

1.1  This specilicalion cuvers a udx.u. calibrator set AN/UDM T( ) for calibrating alpha rudiac in-
. strunents. )

2. APPLICABLE DOCUMENTS | _ . . : I
. . 2.1 The ft‘xlluw'lng, docutnents, of the issue in elfect on dale ol invitation lor bids or request for pro-

“pusal form a part of this specilication o the extent specified herein:
SPECIFICATIONS

MILITARY

MIL-F-1/1388 - Electron Tube, Type 7840.

MIL-5-501 -. Shouck Tests, H.I. (High Lapact); Shipbourd Nlauuuery, Equipment
and. Systems, Requirements for.
Quulity Program Requirements.

MIL-Q-9858
: MIL-P-15328 - Pruner Prelreatment (Formwula No. 117 lor Melals).
. MIL-E-17555 - Electronic and Electrical Equipment and Associated Repair Parts,
' - Preparation for Delivery of.
MIL-M=19590 - Marking of Commodities aud Cuntunexs to ndicate Rd.dlod.(.tlve
Mualterial.

STANDARDS ' ‘ ' -
MILITARY '
MIL-STD-108 - Deluuuuna of and Basic chuxrement: for t.m.lusures for L.lel.t..l ic -

_ _ and Electronic Equipment.
MIL-STD-167 - Me(.tmm(.a.l Vibration ot Smpboard J:.quxpun.ut

DRAWINGS
 MILITARY
RE101 t-‘2002'. - Alpha Radiuc Calibrator AN/UDM-TA
(Cupres of specifications, standirds, druwings, and. publu:utmns required by suppliers in Lo:méuudu )
with specific procuremeut functions should be obtained from the procuring activily vr as dxreued by lhe ) ;

contracting officer.) ), t

. : 2.2 Othér publications. - The follow uig document forms a pzirt of this gpecilication. Unless other-
wise indicated, the issue Tn eifect on date of invitation [or bids or request for proposal shall apply. '

CODE OF FEDERAL REGULATIONS
INTERSTATE COMMERCE COMMISSION

Tariff No. 10 - Iterstate Commerce Commission Regulations for Transportation
of Kxplosives and Other Dangerous Articles by Land and Waler in
‘Rail Freight Service and by Motor Vehicles (Hu,hwa.y and Water) _
including bpe(.mcatxons for Shipping Containers. g

. FSC 6665




M1 L-R~24265(SHIPS) . ' o ‘ [q
(Application for copies should be addressed to the Superiutendent of Documents, Govermnent Printing

Office, Washington, D.C. 20360.) ' .
3. REQUIREMENTS

3.1 Preproduction sample. - Prior lo beglning prbduction 4 sample shall be tested as specified in
4.2.1 (see 6.2). ’

3.2 General description. - The radiac calibrator set AN/UDM-T( ) is a calibrating set which pro-
vides suitable radioactive sources for calibrating alpha radiac survey equipment.

3,21 The calibration ';et shall be conutnicted and assembled in accordance with the requirements ) o,
of this specification and Drawing RE101F2002. Wherethe requirements of this specification conflict
with the drawing, the requirements of this specification shail govern.

3.3 Material. - Materials specified herein and in Drawing RE101F2002 shall be entirely suitable for
the purpose intended: Use of other material shall have the approval of the procuring activity.

3.4 Equipment composition. - The calibration set shall consist of the following:

(4) Two radioactive sources."A'" and "C'".
{b) Two radioactive source holders.
(¢) Adjustable positioner.
{d) Two attenuators..
(e} Aluminum housing.
“(f) Calibrator carrying case.
() Onme pair of tweezers.’
(h}) [natruction book.

3.4.1 Two rudioactive sources.- The lwo radioactive sources shall contain Plutoniuin-239 deposited )
t a resin componeat. The resin component shall be of the composition specified in MIL-P-15328. '

3.4.1.1 Source confipuration and description. - The sources shall be about 12-1/2 inches in diamn-
wler, 1.0 mmg/cmée thick and emit alpha energies, 90 percent of which are 4MEV or greater. A set.of two
sources (labeled A and C, and ol activities of 10‘7 DPM and 10Y DPM respectively) are coutained in each
unit. When a source is positioned in the unit, only 4 4 inch x 10 inch area is exposed for calibration.
The sourcies shall be prepared in actordance with the Appendix to this specification.

J.4.1.2 Umfuﬁnlty of radicactive sources.- The sources shall have no area cownt rate which ex-
_ Ceeds plus or minus 5 percent from the averagd’Cpunl rute when tested as specified in 4. 4. 1.

3.4.1.3 Accurucy.- The activity of each source shall be determined by comparison with a standard
source Lo be approved Dy the procuring activity. This information shall be recorded and included with
ciach calibrator delivered under the contract. Information shall be on a printed card or similar method of
‘presentation. ) : '

.

3.4.2 Source mounting. - The two radicactive sources shall be mounted. in aceordance with Drawing
RE101F2002. : : : . .

3.4.3  Adjustable probe positioner. - Construction of the probe positioner shall be in accordance
with Drawing RE101F2002. C

3.4.4  Alumunun housing. - Bach calibration set shall be prdvlded with a lightweight housing, made
of aluminum in accordance with Drawing RE101F2002, designed to house the following: )
.. (a) Two radioactive source holders.
(b) Accessory drawer. -
.{¢) The top of the unit shall be designed as a svurce-positioning well

The housing shall be labeled in accordance with MIL-M-19590.

2
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3.4.4.1 The two radwoactive source holders shall be coixiuiued_iu removable drawers, numbered lor
source ideatification, aud labeled in accordunce with MIL-M-19590.

J.4.4.1.1 Each druwer with source shall be removable-as u uit {or n.phu.exm,ﬂt  the proper posi-
tion under the probe positioner.

3.4.5 Calibrator carryuy cuse. - The calibrator carrying cuse shall be cunstructed to contain the
aluminum housing. The carrying case shall be coustructed in accordance with Drawing RE101F2002.

3.4.5.1" Size and weieht of calibrator. - The overall size and weight of the calibralor shall be as
follows: ‘ .

Height - 1-27/32 inches.
Width - 13-23/32 inches.
Depth - 13-17/32 inches.
Weight - Not to exceed 17 puu.nds.

3.4.5.2 Size and weight of carrying case.- The overall size and weight of Lhe carrying case shail be
as follows:

Height - 3-15/16 inches
 Width - 14-7/8 inches

Depth 15-1/16 inches -

Weight - - Not to exceed 7-1/2 pounds.

3.5 Shock and vibratiou. -

3.5.1 Shock, - Shock’requiremems shadl be for grade A, 'cluss [, type A w1 accordance with MIL-S~-
901, except that the drop.-shall be 1, 2 und 3 leet in lieu of 1, 3 and 5 feet, - .

3.5.2 Vibration.~ Vibralion reyuiremenis shall be in accordance with type | of MIL-STD-167.

3.6 Degree uf enclusure. - Degree ol enclusure for the calibrutor sﬁallv be splashproof in a_ccurdﬁ.uce
~with MIL-STD-108. ' : : ' C

3.1 Témperature. The sources shall be capable of wuhutuudmb u Lempex .Ltuxe of 120° F in an in-
verted poamon, and meet the requu ements of 3.9. . ) . .

, Huuud:tx.. The svurces shall be Ldp..lble of wu.hst.mduu, 95 per cent rcmuve hunudxty at IDU F
lor 4 hour:, and meet the reyuirements of 3. 9. . :

3.9 Leakage.- When tested in aceordance w'u:h 4.4.5, the removabie radivactive material shall not
exceed 0.005 microcuries of Plulonium-239. Leukage test shall be performed immediately after the tem-
perature, humidity, shock and vibration tesis. o i . .

3.10 Workmanship, - The calibration set shull be manufactired and finished in a thoroughly workman-
like manner and shall be free from all burrs, rough edges, smudges and scratches.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. - Unless otherwise specitied in the contract or purchase order, the
supplier is responsible for the performance of all inspection requiréments as specified herein. Except as
otherwise specified, the supplier may utilize his own facilities or any commercial luboratory acceplable to
the Government. The Government reserves the right to perform any of the inspectiunsg set forth in the spec-
ification where such mspectluns are deemed necessary to assure suppues and services conform to pre-

scribed requirements.

- e . - c—
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4.1.1 Quality control system. - The conlructor shall provide and maintain u quality system acceplable
o the government for the supplies covered by the contract. The system ol quality coutrol shall be in ac-
cordance with MIL-Q-9858. The procedures putlined in MIL-Q-9858 shall serve to supplement and imple-
ment the deblgn, per torm.m(.e and lest requir émuula ol this speciiication.

4 2 General inspectivu. - The aicthods ol t,uuuuauun and u.ul.uu, ol Lhe calibration sels shail fall
within the fuuowmg (.la.sau'u.d.txou:

(a) Preproduction inspection (see 4.2.1).
(b). Quality conformance inspection (see 4. 2.2).

4.2.1 Preproduction inspection. - Prepruduction ingpection shall be made on the preproduction model
and shall consist of the examinaiion of 4.3 and the tests of 4. 4.

4.2.2 Qualily conformance iuspection. - Quulity confiormance nspection shall counsist of the produc-
tion inspection of 4.2.2.1 and production control inspection of 4.2.2. 2.

4.2.2.1 Production ingpeclion. - Production inspection shall be made on each equipment offered for
delivery Lo determine compliance with Lhis specificalion. Production inspection shull consist of the exam-
ination of 4.3 and the umlox mily, accurady and leakage tests of 4.4.1, 4.4. z and 4. 4 5.

4.2.2.2 Production conirol inspettion. - Production control. ’mape(.tion shail be made on vne out of
each 10 calibration sets produced, Lo be selected at random by the Government represeulative. Production
control inspection shall consist of the examination of 4.3 and the tests specified in 4.4,

4.3 General examindlion. - The calibration sel shall be examined to determine cowmpliance with Lhe
requirements of this specification and shall include the following:

{a) Workmanship, asseu-nbly‘, size and [il.
(b)  Materials, parts and [inish.

4.4. Test prbcedures.-

4.4.1 . Umiormnx. The unuonuuly check Lo determme cou.fox'mdn(.e ‘with 3.4. 1.2 shall be made with
4 type 7840 tube conforming to MIL-E-1/1388, used thh a oonventmnal type scaler (1 meQ,ohm, 0.5 micro-
second resolving time).

"4.4.2 Accuracy.- The calibration set shall be leSted to daternine conformance with 3.4.1.3.
4.4.3 Enclosure. - The housing and the carrying case shall be tested to determine conformance with

4.4.4 Shock and vibration. - The calibration set shall be tested to determine conluormance with 3.5.1
and 3.5.2. : ) ) : :

) 4.4.5 Leakuge tesl. - The leakage test shall be cupable of det'ecling the presence of 0.005 micro -
curies of Plufonium-230. ’I‘he method of the test shall be submitted to Lhe command or ageucy- concamed
for approval prior to performing the test.

3. _PR!:.PARATION FOR DELIVERY . %,

5.1 Preservation, packaging and packing.- The equipment shall be packaged by level A or C and
packed by Tevel A, B or C as specified in the contract or order in accordance with MIL-E-17555. Method
111 preservation shall apply for level A packaging. As a minimum, the requlrements shall conform to the
iriterstate Commerce Commxssxon Tariff No. 10.

5.2 Maridug. - The equipment and comtainers shall be marked in accordance with MIL-M-19580.

Y
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§. NOTES

6.1 Ordering duta.- Procurgment documenls should specify- the title, number und dale ol this spec-
ification. .
.2 Preproductivii..-  lavilatlous lor hids should provide Lhat the Goverumenl reserves the right to

waive the requiremenl for preproduclion samples as to those bidders offering u product which hus been
previously procured or tested Ly Uwe Goverument, and that bidders offering such products, who wish o

rely on such production or test, must lurmsh evidence with the bid that prior (.wvenuneut approval is pre-
gently approprmte for the pendu\g procurement. :

Preparing activity:
Navy-SH i
(Project 6665~N224Sh) :

» . . L - . . . .

5/8
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APPENDIX

PROCEDURE ["OR-PREPA.R[NG "TUHIN' A L.PHA SOURCES

10.  Techuigque. - The technique is relatively simple. The ulpha euutlct is dissolved in an aicohol-

" resin componenl wmixture und stirred tu untfocwity.

The final mixiure is then puured through a funnel onto a

piastic disk located on a leveling table directly below the funnel spout. The resulling radioactive sources
have excellent unitormities - with .my source the source area count xnte varies =5 per(.eut or less [rom the

averayge count rate.

10.1 Procedure. - The procedure shall be as follows:

" (a) One cubi¢ centimeter {ce) of radivactive solution (isotope in chloride form) is added to a mixture

of 9 -~ 10 c¢ uf resin component (MIL-C-15328) and 29 cc of ethyl e_xfcuhol (99 percent). The i
total mixture is carefully stirred for a minimum of 1§ minutes to ussure a uniform dispersion ;
ol the radivisotope in the solution. : i

(b} The radiocactive soulution is then poured through a [unnel onto a 12-1/2 (_ 1/54) inch diameter . i

R {c)

10.2 Source.- The bresultuu, source, if the conditions above a < ¢ employed, will have a “high degree of B
uniformity. Ay area count rate will be £5 percent of less [rom the average count rute. A uniformity check

disk on a leveled tuble. The funuel (spout inner diameter - 11 millimeter (mm) is positioned
rigidly with the spout perpendicular to the center of the plastic disk (CR-38 transparent
plastic; cast acrylic). The distance between spout and disk is 47 mm. The spout inner
diameter and the 47 mm distance eliminate areas of reduced activity in the center ol the disk.
Prior to pouring, the disk is leveled by means of a leveling table with adjustable legs

(NASL uses a 12 iuches x 12 inches stainless steel table). A wetting agent applied to
the surface ol the disk before pouring facilitates spreading of the radivactive mixture.
Ten cc of alcvhol, t..uefully hdlld spread over the disk has bee been used wlth good
results.

After spreadmg {reely on the dxsk. the radioactive nuxture is allowed to air dry. During tms
phase two facturs ol coutrol are necessary. Fu-st, Safety precautions are needed'to protect
personnel and equipment from pussible conta.mmanon. A houd is recomihended, with condi-
tions to keep air currents {ruwn passing over the’ drymg radioactive liquid. Secondly, humidity
control is Lmportant and a dust free atmosphere is desirable. A relative humidity of 40 per-
cent or less at 70°F. or less will prevent spotty, nonuniform distributions. The waler content .
of the mixture is critical and should never be allowed to ex’ceed' 0.3-cc in"5'cc of mixture.

- ¢an be made with’ 7840 GM tube (inica window thickness of 2.5 m;,/cm2 or less) used with a conventivnal type
scaler (1 mebohm, 0.5 psec regolving time). The alpha source is a "thin" sSource, meaning all alpha ener-
gles at the surface arv 4 Mey or greater. ‘Cuare should be taken not to gouge or severely rub the source -

material.

. 10.3 Summary of material and cundilions. - Summary 0f material and cu:_xdiubus shall be as fpllows:

(a)

(b)
{c)
(d)

(e).

Hadioact'ive- mlxture. -

Radioisotope. - Plutonium 239 as PuClgin HC1 (L 0.5 N)

810 p.g/cc for source 1 - equivalent to approximately 104 pg/m"-

8.1 pg/cc for svurce 2 - equivalent to approximately 102 m_.,/ m2
Resin component - 9 - 10 c¢ of MIL-C-15328
Solvent - 29 c¢ uf ethyl alcohol (99 percent)
Total volume
of mixture - 40 cc - bring up with alcohol if necesury .
Plastic disk - 12-1/2 inch diameter, 1/8 inch thick, CR-39 transparent, cast acrylic
Leveling tuble -~ At least 12 inches x 12 inches for relatively uniform evaporation
Funnel - Spout (inner diameter - l11mm, length - 25mm) .

‘Mouth diameter =65mm

Mixture beaker - 125 cc (graduated) with pouring spout
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(), strruip rod - Gluss, duruble, approximilely 8 inches long

{g) Cuundilious -

8.

R. H. - 40 percent or less, temperature 707 F oor less
Dust-lrew utmosphere S :
tHuod Lo salety precautions

Neywind currcnts over drying unxtuse

-~
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GENERAL INFORMATION : - , o 1-]

SECTION I
GENERAL INFORMATION

1-1, SCOPE
1-2, FUNCTIONAL DESCRIPTION -

The Alpha Radiac Calibrator Set AN /U'DM -7B (F1gure 1- -1), which is s1m11ar to the
AN/UDM-TA, is designed to provide a calibration check for the followmg types of Alpha

~ Radiac Sets:

a. AN/PDR—54

b. AN/PDR-56

c. AN/PDR-60

The AN/UDM-7B consists. of five basic components:
(1) Hardwood carrymg case (Figure 1—2)
(2) "Aluminum cabinet used for housmg source and accessory drawer.
- (3) Aluminum source holders, housmg Pu-239 alpha sources (Flgure 1-3). |

(4)‘ Alpha Sources, Pu-239, on- plastlc dlSCS.. | |

(5) 'Accessory drawer for attenuators card of cahbratlon check meter readmgs

.NAVSHIPS No, 0967~874~9010 Instruction Manual tweezers, .and ad]ustable probe positioner
(Figure 1- 4) o _

1-3, QUICK REFERENCE DATA

a, The AN/UDM-TB contains two Pu-239 radioactive sources, labeled A and C |

~ respectively, with an approximate accuracy of + 5%.-

b. Source Order of DPM
A - 10T
c o 10°

¢. The alpha sources consist of Pu-239 in resin deposited on plastic dlSCS ap-
proximately 12-1/2 inches in diameter. A minimum of 90% of the alpha particles are

emitted with energies of 4 to 5.15 MEV,

d. Exposed Source Area is 4" x 10v,

" ORIGINAL | | o 1-1
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1Alpha Radiac
Calibrator with

AN/UDM-TB NAVSHIPS 0967-874-9010 Paragraph
GENERAL INFORMATION : 1-3e
~e. Attenuator Approx. % Transmission
No. 1 10,0
No. 2 2.5
) f. Adjustable positioner will secure all probes over an exposed source.
1-4, EQUIPMENT SUPPLIED
TABLE 1-1. EQUIPMENT SUPPLIED
Quantity ' Overall Dimensions* -
Per Equip. Nomenclature  [THeight | Width | Depth | Volume* Weight*
| 1 AN/UDM-7B, Alpha | 2-3/32 | 13-25/32{13-17/32} 0.23 17
Radiac Calibrator | '
1 Carrying Case 4-1/32 | 14-7/8 |15-1/16 | 0.47 7-1/2
*Dimensions are in inches, volume in cubic feet, weight ih pounds.
1-5. PROCUREMENT DATA
TABLE 1-2. SHIPPING DATA.
No. of ' - Volume Length x Width x Height Weight
Boxes Contents (Cu. Ft.) . (Inches) Packed (Pounds)
‘1 [AN/UDM-7B, | .8 -.9 17x17Tx6 30 '-

ORIGINAL

|Carrying Case
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OPERATION - : : 2-%
2-2. OPERATING PROCEDURES

a, Sequence of Operation. When calibrating a radiac set with the AN /UDM-TB,
perform the following steps.

(1) Unlock carrymg case. Place cover 2side, The unit need not be removed
from the case. _ '

: (2) Remove cover from opening for probe posmoner and where necessary the
proper attenuator from accessory drawer.

(3) Locate prbbe positioner and attenuatoi' over opening,

(4) Mount probe in posmoner and secure ‘with movable arms of p051t1oner.
(5) Carefully remove desired source from the unit.

(6) CAREFULLY remove cover from source holder. (Source is now exposed.

DO NOT TOUCH OR GOUGE). Place source cover on the side where saran-covered surface
will not be touched, ‘ : '

(7) Slide EXPOSED source into source posmomng well, Figure 2-1 illustrates.
the exposed source in the posmomng well, '

\J“ ’

Figurer 2-1. - AN/ﬁDM,—’?B, Source A Exposed in Pbsiﬁoﬁiﬁg Well -
ORIGINAL : . | 24
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"MAINTENANCE o ‘ : 3-

SECTION TI

MAINTENANCE

3-1. CONTAMINATION TEST PROCEDURES

a. - Surrounding Surfaces

_ Wipe tests should be performed at least once every three months. Wipe the sur-
rounding surfaces of the source and positioning well, as suggested in Figures 3-1 and 3-2
DO NOT WIPE SOURCE, Count each wipe for one hour m a low-background area, using a
GM tube with a mica window thickness of 1.8-2.4 mg/cm?2 (type 7840 or TGC-1), and a
conventional scaler. If the count rate minus background is greater than 32 CPM per 10 sq.
inches of wipe, but less than 64 CPM per 10 sq. in., take a second wipe and count. If the
count rate minus background still remains within the limits 32-64 CPM per 10 sq. in.,
completely tape the cover over the source and spray paint* the contaminated surface. If the
count rate exceeds 64 CPM per 10 sq. in. follow the "on source” test procedure described
below.

Summary

 Contamination Limits: 32 to 64 CPM (above background) per 10 sq. inches of wir
If greater than 64 CPM (above background) per 10 sq. inches of wipe, see '"on source' test.

r. ————————————————— ﬂ ——y— 3 -_T
L_,___. ______________ J I et
: - =1 I —— _ﬁL M T
I X ] ) .
! N X '
P o '
i o )
. | .
| | Y
: o ! } T ' >< o 3
1 . = by = 2 a
! ! ' : [ 2 2 >< @
’ ]
S Loy X
: ! o
| | .
T I :
Lo Lo
] . . . )
y (I i
— Lod ¢ ‘ , L EVAS = — L B
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| o T . le “10” #‘1
i~ -l |
!— - 1314 !k —1325/32"

Figure 3-1. - Sketch - Source Holder Showing Figure 3-2. Sketch - Top Plate of Source
Several Suggested Wipe Paths P051t1on1ng Well - Wipe Area Should Includ
: Cross Hatched Paths

*such as Crystal Clear Acryhc No. 1301 Krylon, Borden Chemlcal Company, New York,
N.Y. (TT-L-0048),
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SECTION IV
TROUBLESHOOTING

4-1. SOURCE DAMAGE

a. The AN/UDM-17B contains two Pu~239 ‘alpha sources with the followmg approxi-
mate total activities:

Source A - - - 800 ug
Source C - - - 8ug

Caution should be exercised in handling the sources. Since the radioactive source
is composed of a thin resin-type carrier which can be gouged, physical contact of objects
with the source surface should be avoided. If severe damage at the ends of the long axis of
the exposed area does occur, the sources can be rotated in their holders according to in-
structions given below (see paragraph 4-1b.). If damage is suspected, the effect mam

checked by comparing readings of a calibrated radiac set with readings obtained before the
damage occurred. A The procedure described in paragraph 4-1b. should be. carefully followed

~when handling the sources.

DO NOT TOUCH THE EXPOSED SOURCE SURFACE WITH HANDS,

DO NOT RUB OR GOUGE THE ATTENUATORS, POSITIONER, OR RADIAC -
PROBE ON THE SOURCE,. '

b. Instructmns for Turning Source in Holder

If there is severe damage to the source at the ends of the long axis of the exposed
area (up to two inches from the ends), the source may be rotated in its holder to expose a
fresh source area. Remove the cover from the source holder. (The source is now exposed.
DO NOT TOUCH OR GOUGE. ) Place the souree cover on the side where the saran surface
will not be touched. Carefully remove the eight screws from the top plate of the source
holder. Wearing plastic or rubber gloves, lift the top plate away from the holder and care-.
fully turn it over and lay it aside so that the under surface is facing up, and cannot be ac-
cidentally touched. Then turn the source 90° in the source holder. Replace the top plate
gently, being careful not to rub the source surface. Remove the gloves and replace the
screws in the top plate. The source may now be used as previously described.

4-2., CALIBRATION MALFUNCTION
‘When it becomes apparent that an Alpha Radiac Set does not meet the expected values

as shown on the card of calibration check meter readings the followmg sequence should be
followed before performing Alpha Radiac Set repair:

a. VerJ.fy Alpha Radlac Set type being calibrated.
b. Verl.fy correct Accessory is used for Alpha Radlac Set bemg cahbra.ted

c. Verify correct Source Holder is being used for Alpha Radiac Set being
calibrated. . - . :

Sh e — e, s s
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_ _WARNING
RADIATION HAZARD
?.

X4

Use Radiac Calibrator AN/UDM-7C only under the guidance of an installation/
activity (local) Radiation Protection QOfficer and in accordance wnh requirements
of Chapter 5, Section IV AR 40-5 and AR 385-11

P?utomum 239 (Pu239) is dangerous to living tissue. Small amounts of Pu239,
when inhaled, ingested, or absorbed in open cuts or wounds, ¢an cause serious
iliness or death. To avoid accident, observe the following:

. @ Use and store the cahbrator only in desugnated radlatnon controiled
areas.. .

@ Do not eat, drink, smoke, apply cosmetics, or store. food stuffs.
drinks, tobacco, or cosmetics where the calibrators are used or
stored. B '

. Dc not allow personnel with operi skin wounds to handle or work
with the calibrators without the approval of the medical ofticer and
the (local) Radiation Protection Ofﬂcer (RPO)

. ‘Prohibit Ionten_ng in the area by unauthonzed personnel. - .

® Handle the calibrator éarefu_lly. Do not drop, rough hand!e, alter or
damage it in anyway. Mishandling can cause source leakage.

@ Do not touch the source surface with the hands. Wear plastic or
surgical type gloves which allow sufficient dexterity during calibra-
tion and leak testing. Avoid contact of objects, such as tools, in-
struments, and components of the set, with the sources.

¢ Always wash and dry hands thoroughly after handling the calibrator;
monitor the hands with a low-range alpha radiac meter; repeat the-
washing and drying if necessary. Notify the Radiation Protection Of-
- ficer it washmg does not remove contamination.. :

e DO NOT ATTEMPT TO CLEAN THE SOURCE OR SOURCE
HOLDERS. '
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Technical Manual . . HEADQUARTERS -
' . DEPARTMENT OF THE ARMY
No. 11-6665-247-10 : Washington, DC, 13 August 1981

. ' _OPERATOR’S MANUAL |
CALIBRATOR, RADIAC AN/UDM-7C
. (NSN- 6665-01-084-7777)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manuai. if you find any mistakes or if you know-
a way to improve the procedures, please let us know. Mail your Iettér,‘ DA
Form 2028 (Recommended Changes to Publications. and Blank Forms), or
DA Form 2028-2 located in the back of this manual direct to:
Commander, US Army Communications-Electronics Command,
ATTN: DRSEL-ME-MQ, Fort Monmouth, New Jersey 07703. A reply
will be furnished to you..
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4. Aluminum source hoiders
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CHAPTER 1
INTRODUCTION

Sectibn l GENVERAL INFORMATION _
i-1. SCOPE

This manual describes Calibrator, Radiac AN/UDM-7C (Calibrator) and covers its installation and
operation. It includes instructions for initial service, operation, cleaning, and inspection of the equip-
ment. The calibrator, radiac provides a calibration check for the AN/PDR-54, AN/PDR-56F and
AN/PDR-60 Alpha Radiac Sets. Here in referred to as radiac sets. The calibrators contain plutonium
which is controlled by the US Nuclear Regulatory Commission (NRC), Title 10 Code of Federal
Regulations. AR 385-11 and AR 700-64 implement NRC regulations. Army-wide possession and use
of the calibrators are authorized by a Special Nuclear Materials License issued to Department of the
Army, US Army Communications-Electronics Command, Fert Monmouth, NJ 07703. The license is
issued on the basis of statements concerning procedures established for the life-cycle control of the
-items. The sets are issued to authorized Army calibration activities, schools, and research and
development laboratories through the US Army Commumcatvons Electronics Command,
National lnventory Control Point (DRSEL-MME-VC). Established Army supply procedures are .
.augmented by radcologlcal control procedures (AR 385-11)

1-2. MAINTENANCE FORMS AND RECORDS _

‘Department of the Army forms: and procedures. used for equ:pment mamtenance wnll be those
prescribed by TM. 38-750, The Army Maintenance Management System (TAMMS). ’

1.3. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

. If your AN/JUDM-7C needs improvement, let us know. Send us an EIR. You, the user, are the only one
who can tetl us what you don’t like about your equipment. Let us know why you don't like the design
or performance. Put it on an SF 368 (Quality Deficiency Report). Mail it to Commander, Us Army
Communications-Electronics Command, ATTN: DRSEL—ME MQ, Fort Monmouth, NJ 07703 we'll

“send you a reply.

Section Il. US NUCLEAR _REGULATORY, C_OMMISS!_ON REQU!-NEMENTS
1.4, GENE.R_AL'

The NRC sets standards/conditions and issues licenses for the use of radioactive materials-in the
United States. The: An/UDM- 7C comes under the NRC regulations and a license for :ts use has been
|ssued Informat:on requnred by the NRC license and reguiations is- contamed below

Y

a. Radiation Protectlon. Users of the AN/UDM-7C should refer to mstructlons on control, safe
handling, storage, emergency situations and operation and maintenance ‘instructions contained in
this technical manual. This satisfies the radiaction protection requurements of the NRC regulations
(Tutle 10, Code of Federal Regulations; Parts 19 and 20)

b Notnce to Employees. Form NRC-3, Notice to Employees contained in the back of this
manual, must be removed for posting wherever the AN/UDM-7C is used and/or stored. The posting re-
quiremnents are contained on the form. : . .

1-1
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c. NRC License. The NRC license for the AN/UDM-7C and d'ocuments reiating to that' license are -
heid by the US Army Communications-Electronics Command Safety Office at Fort Monmouth; New

Jersey. AN/UDM- 7C users may request further information on these documents by letter addressed
to: . : _ _

, Commander
UsS Army Commun:canons-E!ectromcs Command
ATTN: DRSEL-SF-H- .
Fort Monmouth, NJ 07703

Requests for further information may also be made by phone by callmg on AUTOVON 995-4427 or
COMMEHC:AL (201) 544-4427. :

1-5. RESPONS!BIL!TY

Responsibilities of Major Commands.

(1)

(@

Establishing at least one Radioactive Material Control Point (RMCP) (AR 385-11).
Appointing a. Hadlatxon Control. Officer (RCQ) for gcach RMCP and quailifications to

Commander, US Army Communications-Electronics Command, ATTN: DRSEL SF-H, Fort
Monmouth, New Jersey 07703,

3

Developing implementation procedures to insure periodic leak testmg and forwardmg two

copies of procedures -to Commander, US Army Communi¢ations-Electronics Command,
ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey 07703.

(4
(5)

Forwarding leak test smears to nearest approved smear counting station for evaluation.
insuring that each installation or. acnwty using the AN/UDM-7C has an effect:ve radiation

_'protectlon program.

b.

Responsibilities of Radiahon Control Omcer

M

Review and apptove the qualifications of each local Radiation Protecnon Officer (HPO) for

the AN/IUDM-7C and forward to Commander, US Army Communications-Electronics Cemmand,
" ATTN:
qualmcatxons for approval and certification.

@

&)

(4

DRSEL-SF-H, Fort ‘Monmouth, New Jersey 07703 a list of these lacal RPO's and their

It a qualified local RPQ is not available, take one or more of the' followmg actxons
{a) Suspend requisition for the AN/UDM- 7C.

(b) Suspend use of the AN/UDM.7C until someone can be qualmed by trammg
(¢} ‘Transfer the AN/JUDM-7C to an mstallatlon or activity with qualitied personnel.
Maintain the foilowing records for each ANIUDM 7C under his controt:

(a) National stock number,

(b) Description.

(¢) . Serial number.

{d) Isotope, source activity, and date activity was determmed

‘(e) Dates and resuits of leak tests.

(h . Shipment number.

{g) Shipped from.

{h) Shipped to.

(i) Date shipped.

() Date of manutacture..

(k) Name of manufacturer.

(D Name of qualifications of local RPO’s.

(m) Radiation incident reports. - _ )

Insure that the AN/UDM-7C is properly handled in accordance with Army, DOD, and NRC

regulations. Penodtcally inspect and audit records of instailations and activities possessmg the
. " ANMUDM-7C. ‘
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(8) Assure thata Radiation lnc:dent Report is submntted by electncal means to Command, US
Army Communications-Electronics Command, ATTN: DRSEL-SF-H, Fort Monmouth Mew Jersey
07703, within 24 hours, when aruncxdent occurs. - - e

{6) Consolidate and forward DA Form 3252-R (Radno:sotope Inventory and Leak Test Report)
(RCS DRC-192) listing ail Calibrators, Radiac AN/UDM-7C in area of responsibility to Commander, US-
Army Communications-Electronics Command, ATTN: DRSEL-SF-H, Fort Monmouth, New Jersey
07703 at least quarterty (31 January, 3Q April, 31 July and 31 October). Reports may inciude informa-
tion on other CECOM managed calibration and test items of supply listed in AR 385-11.

1-6. SUPERV!SION

a. AH calibration in which the ANIUDM 7C is used will be supemsed by a qualmed radlatlon pro-
tection officer. To be a qualified RPQO, a person must have recerved a minimum of 40 hours formal
trammg on radiation including the following topics: v -

. {1) Principles and practices of radiation protection. :
(2) Biological effects of radiation. o -
(3) Radioactivity measurement standardization and momtonng techmques and mstruments
(4) Mathematics and calculations basic to the.use and measurement of radioactivity.
(5). The operation and use of the AN/JUDM-7C. ‘ .

(W] -

1. Completion of the Radiological Safety Course at the US
Army Chermical School or at the. US Army Ordnance Center
and Schoo! meets these requirements.
2. Where circumstances warrant, alternate training may be
substituted if this training is approved by Commander, US.
«  Ammy 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 expenence in the use of -

the AN/UDM-?C ' .

.3

b. The person appointed as radlation protection officer may be a commissioned officer, awar-
rant officer, an enlisted man, or civilian, if he meets. the minimum qualifications prescribed above. A
radiation  protection officer designated custodian for the AN/UDM- 7C is a specrf:ed person
designated to control the use of the AN/JUDM-7C.

¢. The operator or user of the AN/UDM-7C shall have a mnmmum of 8 hours trannmg under the
guidance of a qualified RPO for the AN/UDM-7C in the basic fundamentals of radiation operation,.
. radiac instrumentation theory and application and survey techniques and 16 hours on-the-job train-

" ing in operation and care of the AN/UDM-7C. Instructions shall include safe workmg practices and in-
herent hazards assocxated with. the xnstmment

1.7. DUT!ES OF RADIATION PROTECT!ON OFFICER (RPO)
The speciflc dutles of the appomted radiation protection offncer wrll be to:

a. Insure that the ANIUDM-?C's under his jurisdiction are properly used and stored.
b. Train local users and operators and maintain list and record of training of users and operators
- e. Insure records are maintained on each item.
d. Advise RMCP of any forthcoming change in accountabmty, local RPO, or installation re!oca- :
tion for the AN/JUDM-7C. o
e, Subm:t Radlatron Incident Report according to published directives,

.. —_ e —e . mee - e —— - — e
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f. Establish radiation controiled areas for AN/UDM- 7C storage and use

g. Post Radiation Area warning signs.

h.. Insureitems are: stored in a fxre—resrstant structure ‘and no explosives of any kind are stored in
the same structure. .

i. Immediateiy refer actual or suspected overexposure to medical offlcer

J.-  Insure that penods 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 :

. Insure that all Army, DOD, and Federal Regulations are being followed and that personnel are
‘exposed to'a minimum of radiation consistent with practicat 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 reiiet from duties, place all ANJUDM-7C's under this jurisdiction in locked storage.

p. Investigate each case of excessive or abnormal exposure to determine the cause, recommend
remedial action to prevent recurrence, and submit a complete written report to the Commander, US
Armmy Communications-Electronics Command ATTN: DRSEL SF-H, Fort Monmouth, NJ 07703
within 24 hours.

1-8. FlEQUlSlTlONlNG PROCEDURE  ° R S -

Stanons in CONUS and Oversea supply agencies will submit requ:smons through radroaclrve
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 will be accompanied by the name of the Radiation Protection/Control
Offic_er who is to be responsible for the equipment. In addition, each request will include the foilow-
ing certification: As required by chapter 3, AR 385-11, sufficient safety equtpment 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 srgnature and.the typed

' _name and grade of the: appropnale radlatlon control officer.

: EMERGENCY SlTUATlONS
The procedure outlmed below will be followed in an emergency sxtuatnon

a. Loss of Callbrator. ‘ S : . .
1) Attempt to recover the radiac cahbrator set.. ' '
(a) ' Review records to determine the responsnble mdmdual
. (b). Make a physical survey. :
. () M the radlac calibrator set is recovered, revise procedures as necessary to prevent a recur-
rence.

(3) If the radiac calibrator set ls not recovered report the loss through command channels to
the Area Radioactive Material Control Point (AR 385-11) and to the-US Army Communications-
Electronics Command stating the serial number of the radiac caltbrator set, the circumstances in-
volved -and the action taken to prevent recurrence.

b. lntemal Exposure of Personnel.
(1) Internal exposure is the resuit of personnel becommg ‘contaminated when radiactwe par-
ticles are inhales, swallowed, or absorbed through breaks in the skin. .
(2) In the event of a known or suspected intemal exposure:
(a) Obtain immediate medical advice from the Medical Offiger.

: (b) Remove the mdmdual from duties involving occupationai exposure to ionizing radlao
- {fon until subsequent exposure limitations are established by proper medical authority (AR 40-14).
o {c) Prepare written report of circumstances leading to the internal exposure; include

sarial number(s) of the AN/UDM-7C involved, action taken to prevent recurrencs, and other applicable:

14
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infonnation. Forward the report through proper channeis to Command; Us Army Communications-
Electronics Cammand, ATTN: DRSEL-SF-H, Fort Monmouth, NJ 07703. .

C. Damage or Leaking ANIUDM-?C AN AN/UDM-7C could begin to leak as a result of being drop-
ped damage to the sourcs, or even as a result of age. Actron requrred in the event of a known or
- suspeéected leaking calibrator is:

(1) Discontinue use of the calibrator. Cover it with plastrc seal n with tape, and labei itas con-
taminated.

(2) Monitor personnel equnpment and areas for possible contamination and decontammate as
required. :

(3) Report the item to the Radioactive Matenal Control Point and to the US Army ]
Communications-Electronics Command.

(4) Dispose of the AN/UDM-7C as directed by the US Army Commumcatrons-E]ectromcs
Command, the US Army lomzmg Radiation Dosimetry Center and the Radicactive Material Control
Point.

(5) Report the completed disposal action to the US Army Commumcatnons Electronics

- Command, ATTN: DRSEL- SF H, Fort Monmouth, New Jersey 07703 and the Radloacnve Material

Control Point.

d. - Firefighting Emergency Procedures. '

(1) General. Emergency plans must include procedures for combating fires involving ‘radicac-
tive items. Plans shouid 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 resprratory equ:pment when flghtmg
fires involving radioactive items. .

(2) Emergency procedures. o

(a) Evacuate personnel in the lmmediate area who are not directly involved.
(b) Notity the fire department. _

. (3] Extingursh the fire, if possible, and if radloactwe materials are mvolved with possible-

release to the environment, clear personnei from downwind area xmmedrately

(d) Natity the Radiation Protection Officer.

"(e) Notify medical personnel when appropriate.

() Control access to the immediate area,

(g) Monitor personnel, equxpment supphes and envnrons wnth appropnate alpha radiatlon

survey instrument. P

(h) Decontarnmate personnel equrpment supplles, and envrrons o
() “The Radiation Protectron Offucer shall record and report the results of the fire, =

1-10. TRANSPORTAT]O_N

The AN/UDM-7C 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 reguiations require ail appropriate mformatlon on radloactwe shrpments to be
mcorporated onto shipping documentation as follows:.

.3. Proper shipping name (49 CFR 172.101): Radioactive Material, NOS
" b. Hazardous Material Identification Number (49 CFR 172-202): NA 9181.
" ¢. Pieces, weight, cube (49 CFR 172.202): Hardwood case, 17 inches x 17 inches x 6 inches,
with calibrator packed inside; weight approximately 30 pounds. Two alpha sources, Pu239 on plastrc
disks are housed in aluminum source holders.

d. Type of packaging (49 CFR 172.202): ' Hardwood case. -

— @. Name of radicactive material as listed in" 49 CFR 173.390 (49 CFR 172.202) Pu239‘.

f. Description of chemrcal and physical form (49 CFR 172.203): Plutonium 239 (Plutonium
Chlonde) solid. :

g Spocmc acﬁvity (49 CFR 172.203): -50.21 mrcrocunes.

v —— - et e o™ i+ < m——— [ ——_— e
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h. . Type label (49 CFR 172.203): RADIOACTIVE WHITE | (SF 413).

I. The words FISSILE EXEMPT shail appear on the shipping documentation as required by 49
CFR 173.396(a).

jo Shipper’s certiflcauon (49 CFR 172.204): As applicabie.

k. Shipments of Plutonium 232 must be -made in accordance with the apphcable provnsxoné of

DOT and NRC regulations. At the present time, all smpments of the AN/UDM-7C should only be made
by surface transportation.

. Any other information as requured

" Section Ill.  EQUIPMENT DESCRIPTION |

111, LQCAT!ON AND DESCRIPTION OF MAJOR COMPONENTS

ALUMINUM
_ SOURCE HOLDERS

SOURCE HOLDER WITH
PU-239 SOURCE €

* SOURCE HOLDER WITH
PU-239. SOURCE A

an

. The aluminum source holders house the Pu239 alpha sources, labeled A and C, which ére resin-

deposited on piastic discs approxxmately 12-1/2 inches (32 ¢m) in dlameter. The sources have an ap-

proximate accuracy of =5 %. Disintegrations per minute (DPM) for source A are on the order of 107 .
For source C, the DPMare-on the order of 108

A m:mmum of 90% ot the aipha particles emmed from these sources have energies from 4 to 5.15
MEV (mllhon electron voit). :

o e — et — . —
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The a'ccesso'ry drawer contains two attenuators (1), a tabie of meter readings to be used in 'calibkation' :
of radiac sets (2), tweezers (3), and an adjustable probe posmoner {(4). Thls technical manual (51 will
be stored in the accessory drawer,
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HARDWOOD
CARRYING CASE -

| CAUTION RAQIOACTIVE MATERIAL

™ 238 819 ¢

Caistracoe, Rambat. AN/UOM-=IC.
NSN 6885010847777

Sonel N

I8 FOUND NOTIPY MILITAAY AUTHORITIES.

A CAU_TION lébel'shou'ld-always be aifixed on top of the hardwobd_can’ying case as }equired.'by NRC
: _regulatlons. » : : _ '

t

1-12. EQUIPMENT DATA

Weights and Dimensions

@ Complete item

Weight - 24.5 b (1.1 Kg)

Length R 15-1/16 in. (38.3 cm) -
Width ‘ : 14-7/8 in. (37.7 ¢m)
Height . _ 4.1/32 in. (10.2 cm)
~ @ Calibrator B
Weight - 17 1b (7.7 Kg)
Length - 13-17/132 In. (34.4 cm)
- Width o 13-25/32 in. (35.0 cm)

Height S _ 2-3/32 in. (5.3 cm)




@ Source Holders
Length
Width
Depth

® Exposed Source Area

Length‘ '
Width

- @ Source Positioning Shelf (Interior)
Length
Width
Depth
_ @ Probe Positioning Well
Length . '
Width -
Depth
Shipping Data
® Pack - Wooden Box
& Contents.
° Volume*
® Weight
Pérformance
‘® PU-239 Sources

Source A
Source C

-

® Attenuators

No. 1
- No.2

TM 11-6665-247-10

- 13-1/4 in. (33.6 cm)
13-1/4 in. (33.6 cm)

1/4 in_. (0.6 cm)

10.0 in. (25.4 cm)
4.0 in. (10.2 cm)

13-1/2.in. (34.3 cm)

. 13-1/2 in. (34.3 cm)

5/16 in. ( 0.8 cm) 3,

10-1/4 .in. (26.0 cm).
5in. (12.7 cm)
38in. { 1.0cm).

17x17x6 In (43.2x43.2x15.2 cm)

Calibrator with carrying case

1cu #. (0.03 m3 ) 

301ib.  (13.6 Kg)

Order of 107 DPM

 Order of 105 DPM .

Approximately 10%. of transmission
Approximately 2.5% of transmission
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CHAPTER 2 |
OPERATING INSTRUCTIONS

————— -Section |. - DESCRIPTION AND USE OF OPERATOR’S
'CONTROLS AND INDICATORS

[ag]

Use the AN/UDM-7C only under the guidance of an installation/activity
{local) Radiaticn Protection Officer and in accordance with requirements of
Chapter 5, Section IV, AR 40-5 and AR 388-11. :

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

®-Use and stare the AN/UDM-7C. only in designated radiation con-
trolled areas. . . '

@ Do not eat, drink, smoke, apply cosmetics, or store food stuffs,
drinks, tobacco, or cosmetics where: the calibrators are used or
stored. ‘ ‘

o Do not allow persbnnel with open skin wounds to handle:or
- work with the AN/UDM-7C without the approval of the medical
-officer and the (local) Radiation Protection Officer.

e Prohibit. loitering in the area by Qna_uth‘ori;ed personnel.

® PROBE POSITIONING WELL {(1). Opening over which

the radiac probe is positioned for calibration. Ac-
cess is gained by removing the cover (2) secured by
two thumbscrews (3). ' o

@ SOURCE POSITIONING SHELF (4).
Provides for.in-, sertion of proper
- source hoider. . '
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!

ADJUSTABLE PROBE POSITIONER. Aligns radiac probe over exposed source in
probe positioing well. The two L-shaped legs of the probe positioner can be ad-
justed to fit the contour of the probe base by loosening. two thumbscrews which
engage elongated slots In the legs, sliding the legs aiong the axis of the slots, and
then tightening the thumbscrews. The positioner will then be clamped to the edges

.of the _probe. :

ATTENUATORS. Provide reduced radia-
tion transmission levels when required.
When an attenuator is used with the pro-
be paositioner, the attenuator is placed
in the milled groove and the probe posi-
tioner is placed on top of the attenuator.
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: Section ll. OPERATION UNDER USUAL CONDITIONS:
2-1; INITIAL CHECKS AND SERVICES

_ _a. Leak Test (Wipe»_Test).

e et ———— ¢ ———t—— e —

NOTE

- A leak test is performed immediately upen receipt of the
AN/UDM-7C and at least every 3 months thereafter, while -

in LISE

Plutonium 239 is dangerous to living tissue. Handle the

AN/UDM-7C and components carefuily; DO NOT TOUCH

THE SOURCE SURFACE. Avoid contact of objects, such

as tools, instruments, and caiibrator components .with the

sources. Wear piastic or surgical gloves when performing
papers (Whatman filter papers or

leak tests and during calabratxon
equivalent). A minimum of nine smear . O
papers will be required. w :

Number consecutwely one side of each smear paper and key the numbers to
each area, component, or calibrator to be smeared Use ballpoint or china
marking pen to number the papers. .

Use commercially available 1 inch smear

oo
SfS
OO

. # Dampen the smear papers yilith water. Do not soak -them. :

" @ Put on rubber or plastic gloves. S

_Smear the exterior surfaces sure
roundmg the probe positioning
well (shaded area). One smear
paper should be enough.




ov
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Smear the interior surfaces of the source positioning sheif. Wrap a moistened smear
paper around the blunt end of a pencil or dowel and smear those surfaces which are.
near the radioactive-coated surface of the source when the source is inserted into the
-...shelf__ . __ ) : : C

2

Smear the probe positioner, both attenuators, the tweezers, the inner surfaces of the ac-
cessory drawer, and the inner surfaces of the carrying case cover. Use a separate smear
paper for each item. C ‘ '

C ey .
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Leave source covers in place and
smear the surface of each source
holider... . _ . ..

CAUTION |

DO NOT SMEAR THE SOURCES

© Place the smear papers on a flat surface with smeared
side up and allow them to dry.

@ Position the probe of a calibrated. radio set 1/16 to 1/8
inch above each of the dried papers and record the A,
meter reading for each smear paper.

A the radlacmeter indicates 200 or more counts-per-minute
above background for any single smear paper, consider -
the calibration unserviceable and remove it from operation
until the smear paper is evaluated with laboratory equip-

. ment. If the meter indicates less than 200 counts:-per-
minute, use the calibrator pending evaluatlon of the smear
paper.

oe . . - . - -

J—— —— - - .

Remove mbber or plastic gloves. Dispose as radioactwe waste (Reter to AR 385-11 )
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b. Smear Paper_ Evaluation

Evaiuate each smear paper using laboratory equipment capabie of detecting 0.001 micocurie of
alpha contamination on the test sample. Record test fesuits and maintain these records for in-
spection. If the test reveals the presence of 0.005 microcurie or more of contamination, the user -
shall immediately withdraw the-calibrator from use and report the condition through the Radia-
tion Control Officer, (AR 385-11) to the licensee who will furnish dispasition instructions and
submit required reports to DA and NRC.

o]

No maintenance or repair will be performed by the operator.
The US Army lonizing Radiation Dosimetry Center located at
‘- Lexington-Bluegrass Depot Activity is the only authorized
facility for maintenance or repair of the calibrator. Requests
for maintenance or repair wiil be submitted to the radioac-
. tive material control point.for coordination with CECOM and
the US Army lonizing Radiation Dosametry Center.

I_!

It a using installation/activity does not have the proper laboratory equ:pment the ‘smear papers.
wnH be processed as follows~ .

o Place the_smear papers, each separated by a sheet of paper in a small
.envelope marked. with the name and location of the user, the serial

_ number(s) of the radicactive test sample(s) and the words: MAILROOM- ' .
DO NOT OPEN Seal the envelope. for forwarding.

- 9in CONUS forward the smear papers for evaluation using official mail
handling channel to, Chief, US Army lonizing Radiation Dosumetry
— Center, ATTN DRSMI-MCJ-DC, Lexington, KY 40511.

@ Commanders at overseas installations will comply with procedures
established by the responsible commander.
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2.2. OPERATING PROCEDURE

Uniock carrying :case_ and place
lid aside. (Calibrator need not be
removed from case.)

Put on rubber or plastic gloves
- {item 1, Appx D).

Loosen two thumbscrews (1)
and remove cover (2) from probe
positioning well (3).

Remove probe positioner and proper at-
-tenuator (if required) from necessary drawer.
Positioner is used with or without an at- -
tenuator depending on which radiacmeter
scale is being calibrated. Refer to table of
meter readings in accessory drawer,

Place attenuator (4) if used, in probe
positioning weli (3). Place probe posi-
tioner (5) over attenuator in position-
ing well,
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Loosén the two thumbscrews (7) on probe positioner (5). S .
Place probe (6) of radiac set in posi_tioiner {5). Secure the probe by édjusting the twb
L-shaped legs of the probe positioner to fit the contour of the probe base; clamp the

. positioner to the edges of the probe by tightening the two thumbscrews (7). The probe
sensing area is now aligned with the effective radiation area. of the source.

Carefuily remove desired Pu239 source (A' or C) from cabinet. -

| —— - — R © o m—— . B - — — - ——

a — . @ o ——— R - — = —— s
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[WARNING]
DO NOT TOUCH OR GOUGE SOURCE.
Plutonium 239 is dangerous to. living

tissue. Head ail warnings at beginning
of Chapter-2.

- CAREFULLY lift cover (8) from source holder
(S) and place it aside where the saran-covered
surface will not be touched. Source .is now

EXPOSED. - -

» Slide EXPOSED source into
. . source positioning sheit.

Select appropriate scale on radiac set and check meter reading. Compare
reading with table of meter readings located in the accessory drawer. If the
reading is different than the one indicated by the table; use the instructions
o - given in the appropriate radiac set technical manual to adjust set readingto - -
. . desired value. o '

r— . s ta® . i s s e s —-— eaan - ————

o e . e e ceme idmre s e e s . - ——— .- eame e . —— e ——
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2.3. AFTER OPERATING PROCEDURE

Carefully withdraw source from source positioning shelf and place cover on the source. -

Replace source in its proper cabinet shelf.

3

Loosen probe positioner and carefully remove the attenuator using the tweezers from the.
accessory drawer. :

Place probe posmomng well cover and carrying case lid. ’ o3

Remove rubber or plastic gloves. Dlspose of gloves as radioactive waste as prescnbed in
AR 385-11.

Always wash and dry hands thoroughly aiter handling the-
calibrator; monitor the hands with a low-range alpha radiac
meter; repeat the washing and drying if necessary. Notify the

Radiation Protection Officer |f washmg does not remove con-
tammatlon

’e
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~ CHAPTER3
MAINTENANCE INSTRUCTIONS

Section I. TROUBLESHOOTING PROCEDURES

3-1. INTRODUCTION.

Table 3-1 lists the common malifunctions which you may find during the operation or maintenance of
the calibrator or its components. You should perfarm the tests/inspections and correctwe actmns in
~ the order listed. ,

. This manual cannot list all malfunctions that may occur, nor all tests or inspections and corrective
actions. If a maifunction is not listed or is not corrected by listed ‘¢orrective actions, notify your -
supervisor. ,
I"

Table 3-1. Troubleshooting.

MALFUNCTION | J -,

TEST OR INSPECTION

CORRECT!VE ACTION
1. SOURCE DAMAGE. !
- Step 1. Use a similar type radiac cahbrator and obtain a set of
: readings. - ' . : .
Step 2. - Compare the two sets of readmgs wcth readmgs obtained

from damaged callbrator before damage occurred

— it readings are still erroneous, contact ARRCOM National
Mamtenance Point (NMP) and request maintenance or repanr

2 CALIBRATION MALFUNCTION

Step 1. _ Verify that the radnac setis mtended to be calibrated with
the calibrator,

Step 2 ' Verify that the correct accessories (l.e., source and at-
- , tequator) are being used for the radiac set bemg cahbrated

ifa malfunc::on still exists, retumn the radiac set to the using.
- activity fpr maintenance or repair.

i —— - —— - PN . .. ) B Y em— e

R L s ]
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Section Il. MAINTENANCE PROCEDURES

!
)
'

32. OPERATOR MAINTENANCE

a. Operator maintenance is limited to inspection and mmal checks ang services. No other
maintenance or repair will be perfarmed by the operator. The US Army lonizing Radiation
Dosimetry Center is the only authorized facility for maintenance or repair.

b. Requests {for maintenance or repair wxll be submntted 10 the radioactive material controi
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

CECOM National Maintenance Point (NMP)

Commander, US Army Commumcauons Electronics Command
ATTN: DRSEL-ME-ES

Fort Monmouth, New Jersey 07703

3.3. STORAGE

~a. Store the calibrators only in firé~resistant buildings (TM 5-812-1) and in rooms/areas/sec-
tions designated for storage of radioactive materials which are free from the danger of floading,
outside. the danger of radnus of flammables or expiosives, and secured agamst unauthorized
removal. .

' b. Post the areasbuilding with CAUTION RADIOACTIVE MATERIAL signs as reqmred by
AR 385-30. v . -
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APPENDIX A
REFERENCES

A-1. GENERAL

This appendix lists ail forms, techmcal manuals. and mnsceHaneous publications referenced in
this manual. andfor to be utilized in relation to this equipment.

A-2.  FORMS :
Equipment Inspectian and Maintenance Worksheet ................. - DA Form 2404
Recommended Changes toPublications ...........cooiiviinieieenn. DA Form 2028
Recommended Changes to Equipment Technical Publicatnons ......... DA Form 2028-2
Punched Transmission Worksheet-Radioisotope Inventory and : ~

Leak TestReport. ... .. iu it ii ittt i i iinaniannn DA Form: 3252-R
Notice to Employees ............... e receratentenaastreaneenana NRC-3
Radiological AccidentReport . ...... ... ..ot e RCSDD-SD 1168
Quality Deficiency Report . ... . it ititnetentitttaansasnens SF 368
Radioactivel .................. N SF 413

3

A:3. TECHNICAL MANUALS -
Handling and Disposal of Unwanted Radioactive Matenal ............. ™ 3-261
Fire Protection Manual ......... ...t tiiiiniionssassnsarannans .. TM 58121
List of Applicable Publications (LOAF) for Commumcations

EleCtroniC EQUIPMENt ... vturiieereeereesenaneneennns e T™ 11-5800-213-L

: Operators Qrganizational, Direct Support, General Suppor’t and
Depot Maintenance Manual: Radiac Set AN/PDR-54 ‘ :
(NSN B865-00-542-1587) . vvvverneerrnenassosascasotosassansnsas «. TM 11-6665-208.15
Operator’s, Organizational, Direct Support, General Support and . .
Depot Maintenance Manualk: Radtac Set AN/PDR-60

(NSN BBB5-00-985-1518) « e vt vevnnreenenninnnsotessrsrasssanenas ™ 11-6665-221-15
Operator's and Organizational Maintenance Manual for Radiac Set ’
- AN/PDR-56F (NSN 6665-00-211-6895) ..... N T™ 11-6665-245-12
The Army Maintenance Management System (T AMMS) B T™ 38-750
Transportation Guidance for-Safe Transport of Radicactive S

Matenals...........................................' ........ .  TM 55-315 .
A-4. MISCELLANEOUS PUBLICATIONS :
Healthand Environment ...........ccuivetrenrnancosncrenarnnrons AR 40-5
Control and Recording Procedure for Occupational Exposura to _

“lonizing Radiation..... e eeiatatesessareanaceranonaana Ceneneees AR 40-14
Reporting of Transportation Dlscrepancxes inShipment............... ARB55.38
lonizing Radiation Protection (Receiving, Controi, Transportatlon '

Disposal, and Radiation Safety) ... ....ceivenvieeiennenn eeeeea AR 385-11
Safety Color Code Markings and Signs ...... e iveececnnenaccnaans .. AR38530
Accident Reporting and Records ..... Veeseacen tetesesesenintarannaa AR 385-40
Packaging Improvement Report . ..... Ceeeseseeteetearereaiatena AR 700-58
Radioactive Commodities in the DOD SupplySystem .. ............... AR 700-64
Reporting of ltem and Packaging Dcscrepanc:es\ teaicesearatananeesas AR 735-11-2

——— - —im—r - B

. - v —— e

A-1/(A-2 blank) ’
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APPENDIX D
EXPENDABLE SUPPLIES AND MATERIALS LIST

B . JO v e e e - . ———— <

Section .. INTRODUCTION

D-1. SCOPE

This appendix lists expendable supp'lies‘and materiais you will need to operate and maintain
the AN/UDM-7C. These items are authorized to you by CTA 50-370, Expendabie Items (Except
Medical, Class V, Repair Parts, and Heraldic Items).

D-2. EXPLANATION OF COLUMNS

a.. Column 1 - ltem Number. This number is. assigned to the entry in the listing and is
referenced in the narrative instructions to identify the material {e.g., "“Use plastxc gloves, item 1,
App. D’ ')

3

b. Column 2 - Level. This column udentmes the lowest level of maintenance that requires
the item. - '

C— Operator/Crew'

¢. Column 3. Nauonal Stock Number Th:s is the National stock- number assngned to the
item use it to request or requ:smon the item. :

d. Column 4 - Description. Indicates the Federal item name-and, if requ:red a descriptionto
identify the item. The last line for each item indicates the part number followed by the Federal
Supply Code for Manufacturer (FSCM) in parentheses; if apphcable .

e. Column 5 - Unit of Measure (UIM) lndlcates the measyre used in performing the actual
maintenance function. This measure is expressed by a two-character aiphabetical abbraviation .
(e.g., ea, In, pr). If the unit of measure differs from.the unit of i lssue, requ:smon the lowest unit of
issue that wiil satlsfy your requtrements . .

——— - w * P - . -
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Section Il. EXPENDABLE SUPPLIES AND MATERIALS .LIST

U @ Y (4) (5)
. NATIONAL
ITEM sTocx DESCRIPTION /M
NUMBER . LEVYEL ‘ NUMBER o _
’ : PART NO. AND FSCM
1 c 8415-00-682-6786 " GLOVES, DISPOSAL Pr
: PIMKIES (96717)
2 c 8540-00-291-0391 TOWEL, PAPER Bx

D-2

UU-7-591 (81348)

e b ——— e .

. — — .- di s =
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOUIETEINIE WRGHE wre s rusicanion

THEN..JOT DOWN THE)\
DOPE ABOUT IT ON THIS
FORM. CAREFULLY TEAR
IT OUT, FOLD IT AND

FROM: (PRINT YOUR UNITS COMPLETE ADDRESS

\DROP IT IN THE MAIL.

DATE SENT

PUBLICATION NUMBER

TM 11-6665-247-10

PUBLICATION DATE PUBLICATION TITLE
13 August 1981 Calibrator, Radiac AN/UDM-7C

PIN-POINT WHERE IT IS

BE EXACT
AGE PARA- AGURE
NO. GRAPY NO.

t

NQ,

<

IN THIS SPACE TELL WHAT 1S WRONG -
TANE "AND WHAT SHOULD B DONE AZOUT IT:

SIGN HERE

DA 2% 20282

PREVIOUS EDITIONS
ARE OBSOLETE

P.S.~IF YOUR OUTFIT WANTS 7O KNOW ABOUT YOUR

RECOMMENDATION MAKE A CARSON COPE OF THIS

AND GIVE [T TO YOUR HEADQUARTERS.



© By Qrder of the Secfetary of the Army: -
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, ROBERT M. JOYCE |

Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:

To be distributed in accordance with Special

List.

) EDWARD C. MEYER
General, United States Army
Chief of Staff
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