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DEPARTMENT OF THE ARMY

HEADQUARTERS US ARMY COMMUNICATIONS—ELECTRONICS COMMAND
‘AND. FORT. MONMOUTH

FORT MONMOUTH, NEW JERSEY 07703
REPLY TO ' ’ . :
ATTENTION OF:

DRSEL-SF-MR - N 25 HAY 1984

SUBJECT: Renewal and Complete Rev1s1on of US Nuclear Regulatory Comm1531on
(NRC) Byproduct Material License No. 29-01022-08

Commander

US Army Materiel Development and. Readlness Command
ATTN: DRCSF-P

5001 Eisenhower Avenue’

Alexandria, Virginia 22333

The enclosed appllcatlon for the. renewal and complete rev151on of: subJect
license for the AN/UDMrZ Radlac Callbrator Set is submltted for review and
: forwardlng to the NRC; : - » » v

_FQR_THE‘COMMANDER:. o

m

1 Epel . rfTwomD E. B. KETCHUM, I1
as _ o . Colonel, GS
' ' ' ' ' Chief of Staff -

 “BFFICUAL RECORD COPY” :
. " _ o {lﬁu:‘!&

11775y



NRC Form 3131
T {12.81)
10 CFR 30

Lk

I’z

U.S. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL '

|1. APPLICATION FOR:
(Check and/or complate as sppropriate)

a. NEW LICENSE

See attached instructions for details.

Completed applications are filed in duplicate with the Division of Fuel Cycle and Material Safety,
Office of Nuclear Material Safety, and Safeguards, U.S. Nuclear Regulatory Commission,
Washington, DC 20555 or applications may be filed in person at the Commission’s office at

1717 H'_Srreet, NW, Washington, D, C. or 7915 Eastern Avenue, Silver Spring, Maryland, - X

b.' AMENDMENT TO:
B

c.- RENEWAL OF: |
29-01022-08

Department of the Army

2. APPLICANT’S NAME (Institution, firm, person, etc.)

US Army CommumcatmnsnE’I ectronics Command

Barry J

3. NAME AND TITLE OF PERSON TO BE CONTACTED '
REGARDING THIS APPLICATION
.. Silber,; RPO ...

(201) 544-4427

TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION

TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION

(201) 544-4427

JATTN:
Fort Monmouth, NJ 07703

'14. APPLICANT'S MAILING ADDRESS (Include Zip Cade)
{Address to which NRC correspondencs, notices, bulletms etc.,

.should bé sent.)

DRSEL-SF-MR

5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED
{Includs Zip Cods) . .

See Supplement A

(IF MORE SPACE 1S NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES. I

6. INDIVIDUALISI WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL

TITLE

~le.:

. la,

C ' FULL NAME

e
{
LF

Ind1v1dua15 meetmg the m1n1mum requweme

hts stated in Ttems 16 and 17.

P

See SuppI emént B

- |7. RADIATION PROTECTION OFFICER

Attach a resumne of person’s training and experience as outlined in lram:
18 and 17 and descr/bs hls respons:bll:t/a: under Item 18,

See Supplement € - .-

"8, LICENSED MATERIAL :

—MAXIMUM NUMBER OF .

~ NAME OF MANUFACTURER

(4) Strontium

See Supplement D

o7 ecement . - CHEMICAL ° AC ] '
N “ AND . . -7 : - AND/OR _ _ ~ AND MILLICURIES AND/OR SEALED
N MAssnumsgn " PHYSICAL FORM SRS .MODEL NUMBER .| SOURCES AND MAXIMUM ACTI.
"E . R : (lfSaaIedSaurco} . |[VITY PER SOURCE WHICH WILL
: ‘ - . BE POSSESSED AT ANY ONE TIME |
No.| A B -C o "D )

a (29, . L
Strontium -,See SuppIement D
. 90
{2 | Strontium See Supp'lement D
190 S
3) Strontium See S‘UppI ement D
a0 :

'DESCRIBE USE OF LICENSED MATERIAL

E

See” Supplement D

‘3) ‘ N LN

(4)

NRC FORM 313 1{12.81)




v s o - )

-INFORMATION REQUIRED FOR ITEMS 15, 16 AND 17

'Describe in detail the information required for tems 15, 16 and 17. Begin each item on a

" "~oarate page and key to the application as follows: i

I

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for

' the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures (if needed), day-to-day general safety "instruction to be followed,

. etc. If the application is for sealed source’s also submit leak testing procedures, or if leak testing will be

performed using a leak test kit, specify manufacturer and model number of the leak test kit.
See Supplement J

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each mdtvrdual named in .
ftems 6 and 7. Describe individual’s formal training in the following areas where applicable. Include
the name of person or institution prowdmg the trammg, duratnon of training, when tramnng was
received, etc. : :

a. Principles and praCtices of radiation protection,

-b. Radioactivity measurement standardrzatlon and monitoring
techniques and instruments.

c. Mathematrcs and calculations basic to the use and measurement of
radioactivity.

d. Biological effects of radiation. -S'ee'Supp1ements- B "and C

- 17. EXPERIENCE. "Attach a resume for each individual named in ltems 6 and 7.. Describe individual’s
- work experience with radiation, including where experience was obtained. - Work experience or on-

i the- -job training should be commensurate with the proposed use. Include list of radioisotopes and.

maximum act:vnty of each used. ' o '

See Supp]emen_ts’ B and C

18. CERTlFICATE
(Th/s item must be . completed by applicant)

The applicant and any’ official executing this certificate_on behalf of the applicant named in ftem 2,
certify that this application is prepared in conformity with Title 10, Code of Federal Regulations,
Part 30, and that all information contained herein, including any supplements attached hereto, is. true
and correct to the best of our knowledge and belief,

WARNING -18 US.C., Sectlon 1001; Act of Juns 25, 1948; 62 Stat. 749; makes it a criminal offense to make a wrllfully false statement or
reprasentatlon to any dspartmant or agency of the Unitad Statas as to any matter wi:hin its jurisdiction,

FOR THE COMMANDER:

a. LICENSE FEE REQUIRED . - , b. CERTIFYING OFFICIAL (Signature)
. (See Section 170,31, 10 CFR 170} - o

1 ' : ' » o : ¢. NAME (Type or print)

J - | RAYMOND E.B. KETCHUM, IT
, , d. TITLE )
(1) LICENSE FEE CATEGORY: Cotonel, GS, Chief of Staff
e, DATE

| (2) LICENSE FEE ENcLosso: $ | 7;/;;,?/ /7%

NRC FORM 3131(12-81) T . GPO 886-426




NOTE

1. Enclosures 1 through 6 are the concurrEnces from the major fie]d commands

who are responsible for the.use of the AN/UDM 2 Rad1ac Ca11brator Sets

2. Enclosure 7 is the concurrence from the us Army TMDE Support Group who
1s respons1b1e for the maJor use of the AN/UDM 2 Radiac Ca11brator Sets

3; .Enclosure 8 is the concurrence from US-Army Depot Systems Command wh1ch

”Aprov1de bu]k ‘storage and/or maintenance of . these dev1ces.

. tf4. Enc1osure 9 s the concurrence from the Secretary, US A1r Force Radio~
- isotope Committee for use of the calibrators by Army, c1v111an and/or
‘1m111tary personnel.located on. Air Force property.-

b, “The - Fort Monmouth Radiation Contro] Comm1ttee and appropr1ate CECOM
o d1rectorates have concurred in the renewa] app11cat10n _

\.
A
S

56
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| AFLG- FMC . (5 Mar 34) 1st Tnd =~ - -

SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission
(NRC) Byproduct Material License .(BML) Number 29- 01022 08 -

HQ FORSCOM, Ft McPherson, GA 30330 117 APR1984

«.TO: Commander, U. S. Army Communlcations~Electronics Command & Fort Monmouth

ATTN. DRSEL- SF—MR, Fort Monmouth, New Jersey 07703

1. The draft copy of subject renewal application has been rev1ewed by the

Radiation Control Officer as requested.

S 2. Concur with the renewal application which includes the env1ronmental docu- -

mentatlon in accordance with AR 200 2.

FOR THE COMMANDER ;

wd Incl 1 . , _ e CHARTLE . MCMASTER.

Captain, AGG
‘Assistant Adgutant General o



DEPARTMENT OF THE ARMY
HEADQUARTERS UNITED STATES ARMY TRAINING AND DOCTRINE COMMAND
FORT MONROE, VIRGINIA" 23651 _

A Vo

REPLY TO
ATTENTION OF:

ATCD-NC

- SUBJECT Renewa1 and Comp1ete Rev1s1on of US Nuclear Regu]atory Comm1ss1on
' (NRC) Byproduct Mater1a1 License (BML) Number 29-01022-08 -

Commander Co
US Army Commun1cat1ons E]ectron1cs
Command. :

: ATTN: DRSEL-SF-MR

i Fort Monmouth NJ 07703

1. Reference 1etter, DRSEL SF MR, CECOM, 5 March 1984, SAB

2. This headquarters has rev1ewed both. the NRC 11cense renewal app11cat1on
~and the environmental documentation for the AN/UDM 2 Radiac Ca11brator Set
GV,We concur w1th both documents. - : . :
o 3.' POC at th1s headquarters is CPT F1sher, AUTOVON 680- 4411

'FOR THE COMMANDER

Loed 1

'1-:-91Mm%'1984-9-~ |



DEPARTMENTS OF THE ARMY AND THE AIR FORCE :
NATIONAL GUARD BUREAU :

" WASHINGTON, D.C. 20310
b

REPLY TO
ATTENTION OF

. NGB-AVN-S S - 14 May 1984

SUBJECTi " Renewal and Complete Revision of US Nuclear Regulatory Commission
| (NRC) By-Product Material License (BML) Number 29-01022-08

Commander

US Army Communlcatlons - Electronlcs Command
ATTN: DRSEL SF—MR . :

Fort Monmouth, NJ 07703

1. The Natlonal Guard Bureau concurs with draft - copy of subJect renewal :
application for the 'AN/UDM-2 Radiac Callbrator Set.

2. Concurrence with the env1ronmental documentatlon of subJect document will
~ be rendered by NGB—ARI—E under separate correSpondence

3. 201nt qf-contact in NGB—AVN—S is Mrs Judith Smlth AUTOVON 584 4727

.%}izégl!h%ﬁgﬁiO Jr , Ckhizljéfﬁ

‘Chief, Army AV1atlon D1v151on
S T EE Natlonal Guard Bureau _
CF: - CTan e : -

NGB-ARI-E . - v. oote. ALVIN A. MARSHALL =
‘NGBQARL¥M e o v'_'-»Chief Aviationlmgistiosnranch

bncd 3
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ME:

RCTY

TINE
PT 00463 151/22482

ACT 1 INO0) DRSEL 1 PRYS

- - - ‘e - e . - ‘- . e
- L e . . e ' ® - ° .. . . -

MICO:MMIMSIPAIPCIPLEPT20C: OTDSIPLRS:ISC:
SMiSPissiscCO - TEITF: BD:FF:‘

O'FI'POD: COH’SDSC'SEI:TCS: MI. ASE:S ACSC:

UZEXH RULNETC3890 151]735 UUUU——RUEDBIA.

*e

ZNR UUUUU
_——R 2931430Z MAY 84 ZEX

FM

CNGB APG MD//NGB-AVN-SG//

S,

~PAGE 01

ERAD - OTHER - °

- - . O 0
. -

CSTETIEW CSA DEN 112 JITF HAF

SAISO:  MCR:IPHIPMO:SSD:TSO:

- L3 . - . - L3 1
- L - L] - L .

. uermCI5422353513290:¢

V——FO RUEDBIA/CDR CECOM FT MONMOUTH NJ//DRSEL—SF—HR//_

__UNC
" SUBJECT:

COMMISSION (NRC)

‘;l

INF
"RUE
NG
NG
BT

A.
B.
C.
‘Da
Ee
MAT
. Fa

2.»

0 ZEN CNGB APG MD//NG2-ARI-E//

AUSA/CNGB WASHDC/ /NGB~-ARI/NGB- ARS/
B—ARL/NGB- JA/NGN-PA/NGB -P0/

B-ARO//
LAS

LETTERs NGB-AVN-Sy 14 MAY 84y SAB.
LETTERs DRSEL- SF-MRs+ 5 MAR 84+ SAB.

RENEWAL AND COMPLETE REVISION OF US NUCLEAR REGULATORY
BYPRODUCT MATERIAL LICENSE (BML) NUMBER 29-01022-08

AR 200-I» ENVIRONMENTAL PROTECTION AND ENHANCEMENTs 15 Jur 82;'.

AR 385-11s IONIZING RADIATION PROTECTION:

1 MAY 80.

TM 3-261y HANDLING AND DISPOSAL OF UNUAVTED RADIOACTIVE‘

ERIALes MAR 81.

AR 200-2» ENVIRONMENTAL EFFECTS OF ARHY ACTIONSv 15 ocT 82 WITH
DARCOM SUPPLEMENTY 1y 26 FEB 82. .
AIAH‘PARA_zg REF‘A' THE SUBJECT NRC LICENSE APPLICATION (REF B) ’

PAGE 02 RULNETC3890 UNCLAS : ' ' o '
“AND SUPPORTING ENVIRONMENTAL DOCUMENTATION HAS BEEN REVIENED BY THE
NGB AND CONCURRENCE IS PROVIDED BASED ON THE FOLLOWING:

DISPOSAL OF UNWANTED RADIOACTIVE WASTE WILL BE IAW REFEPENCtS Co
AND E. ~IN ADDITIONe IT SHOULD BE NOTED THAT IAW REF 0Oy DISPOSAL
OF UNWANTED RADIOACTIVE MATERIAL IS THE RESPONSIBILITY OF -THE US ARMY
MATERIEL DEVELOPMENT AND READINESS COMMAND (DARCOM) AND NOT NGB. -
STORAGE AND DI SPOSAL PROCEDURES FOR UNWANTED RADIOACTIVE MATERIAL
'ADDRESSED IN SUPPLEMENT 1y REF Be AND IN PARAERAPHS 1ITI-B-11 AND

Ae
Dy

Ba
- ARE

ITI-

Ce
REF
AT
De

3a

4.
Ao

B-13 OF ANNEX 1e REF B.

ENVIRONMENTAL ASSESSMENT AT ANNEX 1 (REF B) HAS BEEN PREPARED IAWI
Fv WHICH CONCLUDED IN THE FINDING OF NO SIGNIFICANY IMPACT (FNS1)

PARA I1-Ae ANNEX 1.

IAd PARA 1-4Dy REF Fv-OPSEC REVIEW HAS BEEN ADDQESSED AT PARA I»
ANNEX 1v REF Be
RECOMMEND THATY COMPLETED EA AND FNSI BE PROCESSED IAH PARA 3-2C»

DARCOM SUPPLEMENT 1 TO AR 200-2 AND IAW PARA 5-5, AR 200-2 (REF F).

FINALLYe REQUEST THAT CECOM PROVIDE NGB-ARI-E:"

A COPY OF THE FINALs SIGNED EA.



ROUTINE

- Be A COPY OF THE FINAL» SIGNED FNSI. ’
,_c,- A COPY OF THE PUBLIC NOTIFICATION DOCUMENTS m%ocssssn IAH

%PAGE 03 RULNETC3890 UNCLAS

"PARAGRAPHS 5-5C AND 5-50¢ AR 200- 2 (REF Fi.
‘5« NGB POINTS OF CONTACT ARE:

Ae MS. JUDITH SMITHs INDUSTRIAL HYGIENISTv SAFETY BRANCHy ARMY
AVIATION DIVISION» NGB- -AVN-Ssy AUTOVON 584-~4727 (PRIMARY NGB ACTIOM
OFFICE). ' ’ -

'Be MR. JAMES HENSLEY, ENVIRONMENTAL PROTECTION SPECIALIST FOR -
'HAZARDOUS/TOXIC MATERIALS/WASTEys ENVIRONMENTAL RESOURCES BRANCHs ARKY

INSTALLATIONS DIVISIONs NGB-ARI-Es AUTOVON 584-470%.
C. MRes STEVEN HORNEs NGB-RCOs -DRSEL-SF-MRs AUTOVON 995-4427.

BT

#3890

CNNNN

DANTYTMED
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’ AEAGD-MMC-RA-CS (1 Dec 83) 2d Ind . CPT Short/1o/ZBN Mil (2281-)6211

SUBJECT: Review of US Nuclear Regulatory Commission by Product Mater1a1
- License Number 29-01022-08 _

DA, Headquarteré 200th TAMMG APO 09052 © 24 January 1984

- TO: 'Commander USA CECOM, ATTN: DRSEL-SF-MR Fort Monmouth, New Jersey, 07703

1. 1AW basic letter, the draft renewal for NRC BML number 29 01022-08 has

been reviewed.

2. 10th Medical Laboratory comments are prov1ded with concurrence from

. USAREUR RPO and RCO.

3. This center prov1des one additional comment.. Para five of supp]ement B

‘gives instructions for Maintenance Depot W1thout any reference to Reserve

* Storage Activities (RSA). The assumption that Maintenance Depot are RSA

" cannot be made, Some reference must be made for RSA Th1s reference should

be 1nc1uded 1n aT] future NRC L1cense

4. Point of contact for th1s center is, CPT Pau1 Short USAREUR Rad1oTog1caT

'ﬂ_FOR THE COMMANDER

'HQ USAREUR ATTN -AEAGA-SE, 'APO 09403

L

ControT 0ff1cer AUTOVON (494 )7328/6211

JROVERT 1. NIER 74 _;g;ﬂj=e_ B
TC; G5 : ' “ -
Ch1ef Armament & Chem1ca1 Equ1pment

Systems D1V151on '

HQ 10th Med1ca1_Laboratory,-APO, 09180 .

uty



. 1 . \
APOP-NC (5 Mar 84) 1st Ind :
SUBJECT: Renewal and Camplete Revision of US Nuclear Regulatory Conmission

(NRC) Byproduct Material License ' (BML) Number 29-01022-08
HQ,'United States Army Western Command, Fort Shafter, HI 96858, -16 Rpr 84

| TO: Corrmander, HQ USA Communications—-Electronics Comnand and. Fort Mormouth,
ATTN: DRSEL-SF-MR, Fort Monn‘outh New Jersey 07703

" This headquarters concurs with subject renewal application.'

FOR THE COMMANDER:

. . ' r,;—-..‘ Z .
wd all incl . | / JAMES T. BUSHONG l
o _ S - ¥ Colonel, GS

Ch:Lef NC Div, ODCSOPS



1 DJ-MS-MC (5 Mar 84) 3rd Ind

(I

SUBJECT: , Renewal and Complete Revision of US Nuc]ear Regulatory Comm1ss1on
(NRC) By- product Mater1a1 L1cense (BML) Number 29 01022 08 -

" Headquarters, E1ghth Un1ted States Army,AAPO San Franc1sco 96301 9 APRZ}4 1

'TO;, Commander, United States Army Commun1cat1ons E]ectron1cs Command and

Fort Monmouth ATTN 'DRSEL-SF-MR, Fort Monmouth, New Jersey 07703

1. SubJect Ticense app11cat1on has been’ rev1ewed by qualified members of

a__'th1s command and we concur- w1th renewa1 app11cat1on and env1ronmenta1
’_,documentat1on prov1ded ‘ . _

-2 POC th1s headquarters is MSG Kruse 293 8230/8914
| FOR THE COMMANDER T TN

wd all dncl - wisaTA A MAG

" CPT, AGC LT
'ASSlstant AdJutant Genera.l STE S

uel &



PRIORITY

PT 00830  143/19392Z | PAGE 01 =

(2 ACT 1 INFO) DRSEL | PMSS . ERAD OTHER
GS:CCICPIEDIFMDIHIZIGIILIIOILG ATCIGARSIMSCST AQICP—FM AAZAR:ICCNC SCHB CHS

} ME: HICO mme FS PASPC:IPL. PT 0C: OTDSIPLRSISC: CSIETIEW CSAIDENIIIJITFIPAL

sr.sn.SP.ss.quo. | | TEITF: BDIFF: SAISD:  MCRIPHIPMOISSDITSO!
ROXO:FI:POD: COMISDSCISEISTCS:. MIZ ASE: ACSC: SSC: = USMCI58:235:513:90:

PCTUZYUW RUCDSRA1167 1431938-UVUV--RUEDBIA.

Z uuLuv o -_—
fzﬁﬁ32zoo1z MAY 84 ' N
CDOR USATSG REDSTONE ARSENAL AL//DRXTH—SR//

TO CDR CECOM FT MONMOUTH NJ//DRSEL ~-SF-MR//

ACCT DA-BHCSVD

BT _

UNCL AS ' A :

SUBJ: US NUCLEAR REGULATOPY connxssxon (NRC) LICEMSE NO
29-01022-08. 3 - -

‘Ao MSGs DRSEL-SF-MRs 171400Z MAY B84s SAB. oo
CONCUR WITH US NUCLEAR REGULATORY COMMISSION LICENSE No. 29-01022-08 .
- RENEWAL APPLICATION UITH THE INCLUSION OF THE CHANGES LISTED IN
"REFERENCE MSG. :

BT . .

#1167

- .- L ] L] -

C NNNN©

e

PRIORITY



UNCLAS . - o

_ 1 3 1T14OOZ'UMAYT‘84"PP'PPVPHUUUU o NTT 1381400 -

" CDR CECQM.FT-MONMOUTH NJU//DRCELjSFvMR//
CDR USATSG REDSTONE ARSENAL AL_//DRxTM~é§//,

uNcLAs | | | N |

SUBJ: ' US NUCLEAR REGULATORY COMMISSION (NRC) LICENSE NO. 29-01022-08
A. LETTER, DRXTM—SR}'UNDATED,_SUBJECth USNRC -LICENSE NO. 29-01022-
~ os. | | | R ' - -
| I RESPONSE TO'RE$ERENCE A+ THE soLwale IS.PRQVIDED: | |

2. ITEM 2A AND 2B: CONCUR. REFERENCED»DDCUMENT; I.E., LBDA RADIO-

LOGICAL SAFETY PROGRAM, IS THE~RESPON§IBILITYUOF-LEXINGTON BLUE -

"GRASS DEPOT ACTIVITY (LBDA) AS SUCH, THIS COMMAND DOES NOT HAVE.-.:
'T'THE AUTHORITY TO. ALTER REFERENCED DOCUMENT IN ANY MANNER. ~ HOWEVER, -
VA LETTER HAS BEEN PROVIDED TO LBDA REQUESTING APPROPRIATE ACTION BE

© TAKEN IN THIS REGARD
"#.**3. ITEM 2c CONCUR

4. ITEM 20 ;‘CONCUR. ON 2 DEC 83, A REQUEST WAS HADE. T0 CHANGE"
"}PARAGRAPH 3.4.3 oF MIL R~ 55350A (ER) 10 INDICATE A SURFACE DOSE RATE

’JCONSISTENT WITH THE NRC CONCEPT OF AS LON AS REASONABLY ACHIEVABLE '

>

N(ALARA) | e - |

5L ITEM 2E: USE OF THE TERM “COMBAT AREA™ Iﬂﬁféfﬁi¥666§é227~12'is
- INTENDED TO DESIGNATE ACTUAL COMBAT AREAS.. EXCLUDING THE CALIBRATOR N
| SETS INeQLQipmwﬂe AEXREAS, ALL AN/UDM 2'S ARE TO BE LEAK TESTED Aw"'2§

'CG READING FILE

JOSEPH M.:SANTARSIER‘Of ‘HEALTH PHYSICIST RLCEWED |
S ‘ ] TELE(}(}U{ f‘U‘[:{CATIOH

J DRSEL SF- MR, 54427 .
2|l [| hGAWTLl-

B M SAVAIKO/CfSAF OFCI DRSEL SF154427
- WL 1 B A
UNCL}MBLV’)HT. %A)ETSI 171400

L.,
!
INEREL



P ‘ _ Uhivbno

2 3 1714007 MAY. 84 PP PP UUUU - TT 1381400

¥: ' » ' B ¥ 1-ﬁ: > | : f . L" ‘_A ﬂ'ﬁ
INTERVALS NOT To EXCEED 6 MONTHS.
6. ITEM 2F: CONCUR. | o

7. ITEM 26: DUE TO. THE LARGE NUMBER AND. NORLDNIDE DISTRIBUTION oF
AN/UBM-2 CALIBRATOR SETS IN USE/STORAGE/ IT IS NOT FEASIBLE TO FUR-Ef 

© NISH EACH USER/OPERATOR WITH NOTICES OF VIOLATIONS* REGARDING INDIV*~
VIDUAL FACILITIES. PRACTICALITY, THEREFORE, DICTATES THAT VIOLATiON'A

| NOTICES, LTcENsE CONDITIONS, APPROPRIATE NEGULAfIONSz AMENDMENTS AND

. OTHER PERTINENT DOCUMENTATION RELATED TO THE LICENSING OF THE
AN/UDM-2 BE MADE AVAILABLE TO MAJOR. COMMAND AND USERS AS" INDICATEDIB"

. IN SUPPLEMENT J, PARAGRAPH H, OF SUBJECT LICENSE. MOREOVER,VTHE

L PROCEDURE OF MAKING THE AFOREMENTIONED MATERIALS AVAILABLE TO THE

_______ ,USER/OPERATOR OF THE AN/UDM=2 IN LIEU OF ACTUAL POSTING OF SAME,

* HAS BEEN PREVIOUSLY APPROVED BY THE NRC GIVEN. THESE CIRCUMSTANCEs;’fU'
”SUPPLENENT J¢ PARAGRAPH H, OF SUBJECT LICENSE SHALL REMAIN AS PRE- B

l'.ASENTED | L :': o o A. . .A' | n L L'.

8. SUBJECT NRC: APPLICATION HAs BEEN/NILL BE REVISED To INCORPORATE ”

": RECOMMENDATIONS INDICATED N 1TEMS 2n, 28, 2¢, 20 AND 2F. oF Koot

R 'REQUEST YOU PROVIDE THIS Ha, ATTN: DRSELvSF MR WITH COMMENTS.

iFTo INDICATED CHANGES/REVISIONS AND CONCURRENCE TO SUBJECT NRCNﬁHﬁHﬂﬁ'E&g

3 "YLICENSE APPLICATION BY 25 MAY 1984.-

CUNcLAs 171400



4!
P

33 1714007 MAY © 84 PP.PP UUUU . - TT i 1381400

[ e . - . . . »

Yoo . o ' '-I S

' sANTARSIERog-Avf99$v442?.

10.  POC, THIS COMMAND, IS MR. BARRY J. SILBER OR MR. JOSEPH M.

2.



DEPARTMENT OF THE ARMY . :
- UNITED STATES ARMY TEST, MEASUREMENT AND DIAGNOSTIC EQUIPMENT SUPPORT GROUP
' REDSTONE ARSENAL, ALABAMA 35808

REPLY TO
ATTENTION OF

DRXTM~-SR

SUBJECT: Review of US Nuclear Regulatory. Comm1551on (NRC) By-Product
' Material L:Lcense No. 29 01022 -08 :

Commander :

HQ, US Army Communications - Electronlcs Command
ATTN: DRSEL-SF-MR _

Fort Monmouth NJ 07703

l'. Ref‘erence letter and document dated 5 March 1981# from your office
regardlng SAB .

2. Comments pursuant to SAB are as followé :

a. (Ref. Supplement C - LBDA Radiological Safety Program, Section
6.d.(6)). "Caution Radiation" is not an approved sign IAW AR 385-30
and 10 CFR 20. The sign should read "Caution - Radiation Area," "Caution
-~ Radiocactive Material," or "Restricted Area - Do Not Enter," depending

upon applicable situation. L e

S b. (Ref. Supplement C - LBDA Radiological Safe’ty’Program, Section
6.e.(2)) RPO or individual knowledgeable in radiocactive contamination
should accompany the individual with an appropriate survey meter to
afford monltorlng capablllty and technlcal adv1ce to’ medlcal personnel

c.. (Ref.: Supplement D - 9.a. ) Constltuency of sealed sources
- per. dev1ce 'is ‘too - amblguously portrayed "Three separate totals per :
dev1ce can be derlved from the llcense appllcatlon ‘

d. (Ref Supplement D, MIL-R-55350A, p.6, 3 h 3) The requlrement
for the maximum allowable dose rate at the external surf‘ace of the
device to be less than 5.0 mrem per hours is in _conflict with the
specified requirement in paragraph 3.k4.3. of MIL -R- 55350

e. (Ref. TB 11-6665- -227-12, p.h, para 5.e. ) " Are combat areas
designated as zones of potentlal combat (cease flre in Korea) or areas
of actual combat? : :

. f.. (Ref. Supplement J, para.h.f.) Recalibration and re:certlfication
" of the AN/UDM-2 is accomplished by the Area Calibration and Repair
Center (ACRC): -. Lexington and not the AIRDC as indicated in this

paragraph.

g. (Supplement J, para. h) It appears that the NRC requires that
-all notices of violation regarding any facility be posted at that

AN EQUAL OPPORTUNITY EMPLOYER
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DRXTM-SR '
SUBJECT: Review of US Nuclear Regulatory Comm1ssmn (NRC) By-Product
Material License No., 29-01022- 08

facility IAW 10 CFR Par‘t_ 19. Retention of ‘'such documents at CECOM
Headquarters may not suffice in meeting this requirement. '

3. POC regarding SAB is Mr. Bob Owen, AV Th6-5042/2879.

DELBERT D. Lom

Chief
Radiation Standards & Deveippment Lab

Metrology Directorate
- US Army TMDE Support Group

R STRTRPIRS
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DRSDS-T (7 May 84) lst Ind.

SUBJECT: Renewal and Complete Revision of us Nuclear Regulatory Commission.
’ (NRC) Byproduct Material License (BML) Number 29-01022-08

HQ,'US Army Depot System Command,:Chambersburg, PA 17201 . .16 May 1984

TO: Commander, US Army Communlcatlons Electronlcs Command ATTN: DRSEL-SF- MR,
~ Fort Monmouth, NJ 07703 '

1. Forwarded is concurrence on subject renewal and revision.

2. "guality Equipment and Su port'fbr an Excellent Army;"
» Yy Equipment P : ,

' FOR THE COMMANDER:

‘1 Encl ) » JOHN E. RANKIN

nc - ‘ Chief :
’ ' : Safety Office




DEPARTMENT OF THE ARMY

HEADQUARTERS, LEXINGTON-BLUE GRASS DEPOT ACTIVITY
LEXINGTON, KENTUCKY 40511

-1

REPLY TO
ATTENTION OF

20 Apr 84 -

SUBJECT: Renewal and Complete Revision of US Nuclear Regulator'y Conlmission'
g (NRC) Byproduct Material License (BML) Number 29-01022-08

THRU: Cammander
’ Anniston Army Depot
ATTN: SDSAN-SF — /&bupldeo.
‘Amniston, AL 36201

Commander

US Army Depot Systems Command
A‘I'I‘N . DRSDS-T .
Chambersburg, PA 17201

TO: . Caommander

- US Army Cormunlcatlons—Electronlcs Ccnmand '
ATTN: DRSEL-SF-MR :
.Fort Monmouth, NJ 07703

1. Referehce'letter, DRSEL—SF—MR '5- Mar .84 -SRB.

L 2.0 Pursuant to your request bas:Lc concurrence is submltted however, the follow:mg

B comments are offered:

~a. -The ISSA agreement between USA 'IMDE Support Group and LBDA states that IRDC

‘will serve as LBDA RPO in the absence of the designated RPO and alternate. 'The ISSA

agreement further states that John R. Dorton serves as Alternate RPO for IBDA. Due

- to qualification and time factors, Mr. Dorton was not appointed as alternate and as

of this date no one has been appointed to that position. The lack of a properly .
qualified alternate RPO was a significant finding of the. DESCOM Safety Program Eval-
uation conducted 17-28 Oct 83. It was requested by LBDA that DESCOM provide an over-

hire space for the position of alternate RPO, but no action has been taken to date.

In the absence of an alternate RPO, IRDC has been act:Lng as Depot RPO in the absence

- of the designated RPO, Bill Baber.

b. Supplement D, Encl 4, 3.4.3, page 6, Surface Dose Rate. This ‘section states

_‘ th‘at no point on.the surface of the callbrator set shall exceed 5m R/hr. However,



SDSAN-IAS : ' 20 Apr 84
SUBJEQ‘I‘: Renewal and. Ccmplete Revision of US Nuclear Regulatory Commlssmn (NRC)

Byproduct Material Llcense (BML) Number .29-01022-08
!

actual measurement of the surface with the AN/PDR~27 will locate pomts with readmgs
51gn1f1cantly higher than the stated limit. ,

3. An updated resume for the L'BDA RPO is enclobsed
4. "Quality Equlpment and Support for an Excellent AJ:my
FOR THE .COMMANDER:
A B At

1Encl . | ~730HN R. DORTON
- as o . . ' Safety Director .



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS UNITED STATES AIR FORCE

BOLLING AFEF D.C. 20332

seA " 7 14 March 1984

REPLY TO' AFMSC/
ATTN OF: BROOKS AFB TEXAS 78233

: sumsmav'USNRC License Number 29-01022-08

vo: Department of the Army
N U.S. Army Communlcatlons - Electronlcs Command
ATTN DRSEL-SF-MR :
. Fort Monmouth NJ,07703

1. Appllcatlon for renewal of subject llcense has been reviewed and the .-
_follow1ng comments are provided: : :

a. Reference Supplement A, paragraph 4: Recommend that authorized
users be identified as calibration personnel at DOD facilities. As
'currently,wrltten,_other users_are llmlted‘to Army facilities.

b. Reference Supplement B, paragraph 2: Recommend that Radiation
Protection Officer (RPO) training and experience requirements be commen-
. surate with the hazard involved as related to the routine operation of the
[ UDM-2 in lieu of specific formal training requlrements. This would.pre-
clude potentlal dlfferences in individual Service requlrements for de51gnat1ng
'.RPO S. o :

c. Reference Supplement B, paragraph 3: Training of users should
indicate that tralnlng and experience w1th 51mllar uses/quantities of _
‘radioactive material may be substltuted for the tralnlng requlrements L
_spec1f1ed ;“a“'~ ' : : o : . . :

o ‘.d. Reference Supplement B, paragraph 4: The dlstlnction'between an
'RPO and an RCO is not. clear A deflnltlon of the RPO/RCO functlons may
'ellmlnate the amblqulty : .

_‘e. Reference Supplement F: Calibration of radiation detection equip-
ment should be performed .at least annually in accordance with the applicable
- Service end-item directives. Current Aixr Force directives 1ndlcate 180 day .
callbratxon frequency for the AN/PDR-27.

f. Reference Supplement G: The requirements for personal dosimetry
should be determined and provided in accordance with applicable Service
" directives. Also recommend elimination of- reference to film badges as the
Air Foxce has converted to TLD dosimetry.. B :

W/? |



g. Reference Supplement J, paragra h 3 As written, it is implied
that Army inspection elements would conduct 1nspectlons of other Service’
organizations. Possessing organizations outside the Army should be
inspected by individual Service inspection elements and the NRC to assess
compliance with applicable Service directives and 10CFR. '

J

2. Concur with draft appllcatlon contlngent upon 1nclu51on/clar1f1catlon.
of ;Ee 1nformatlon 1ndlcated above. o :

'*LANCE i ‘BQLL}NGER, Captaln/‘ “sAF, BSC
Secretary, USAF Radioisqtope Committee.
Office of the Surgeon General




HEADQUARTERS us ARMY COMMUNICATIONS — ELECTRONICS COhMWANDa":
AND FORT MONMOUTH

FORT MONMOUTH| NEW JERSEY 07703
REPLY TO = . . .
ATTENTION OF;

DRSEL-SFMR ; | | S g May 1984Qr

SUBJECT: US Nuclear Regulatory Comm1551on (NRC) Byproduct Material Llcense:
' Number 29-01022-08 \ . .

Department of the Air Force
Aerospace Medical Division

ATTN: AFMSC/SGPA .
Brooks Air Force Base, Texas 78235

. Reference, letter,vAFMSC/SGPA 14 March 1984, sub]ect. USNRC Licehee;”
-Number 29 01022 08. ‘ PR

_ 2A Item la of referenced letter: Concur.
3. Item lb and lc of referenced letter Use of the AN/UDM~2 Radiac Calibra¥

- tor Set will be under the supervision of qualified DA personnel who have met,
'~ at a minimum, the' requlrements ‘stipulated.in Supplement B, paragraphs 2 and 3

- of subject license application. If individuals other than DA. personnel were

. to assume sole responsibility for the AN/UDM=2 Calibrator Set, the minimum

requlrements stlpulated in the aforementloned Supplement should be malntalned.

4. Item 1d of referenced letter ~The RCO designatlon is appllcable to DA
personnel with. functlons as ‘outlined in AR 385 11. Qualifications’ stlpulated
“in AR 385-11 are ‘as’ ‘outlined in Supplement B, paragraph 4 of subject license.
Selectlon of a local RPO is contlngent upon review and wrltten approval by

~ the RCO. : L

':“SQQ.Item;le-df-referenced letter: Concur,

=t6. Item,lf.of*refereﬁced letter: Concur.

7. TItem lg of referenced'letter} :COncur.

8."Sub3ect NRC application has been rev1sed to 1ncorporate recommendatlons
: 1nd1cated in Items la, le, lf and lg of referenced letter.‘ __“pg_j

' FOR THE COMMANDER: 2 T T

8~_ BERNARD M SAVAIKO
Chief, Safety Offlce

DEPARTMENTOFTHEARMY ' ';VLf;”n




SUPPLEMENT A
1. Reference: Item 5 of NRC Form 313 I.

2. The AN/UDM-2 Radiac Calibrator Sets will be possessed, maintained and used
by US Department of Defense (DOD) installations and activities world-wide under
the control of Department of the Army (DA) military or civilian personnel.
Storage of assets containing radioactive material will be provided by Lexington-
Blue Grass Depot Activity (LBDA), Lexington, Kentucky.

3. The AN/UDM-2 Radiac Calibrator Sets will be issued only to authorized cali-
bration activities at the direct, general and depot support levels. Typically,
instrumentation will be sent to authorized calibration activities or will be
calibrated by a visiting mobile calibration activity (team). Active Army cali-
bration activities are managed by the US Army Test Measurement and Diaghostic
Equipment (TMDE) Support Group on the basis of approved Table of Distribution
and Allowances/Modification Table of Organization and Equipment, authorized

" facilities, equipment, standards, procedures and qualifications of personnel as
specified in those documents. . : :

4, Most of thée sets will be used by four to seven-man Army TMDE Support Teams
who have received training in the safe use of the calibrator set. At least one’
" team member will be qualified and approved as a local Radiation Protection
Officer (RPO) receiving a minimum of 40 hours formal training in radiation pro-
tection as outlined in paragraph 2 of Supplement B. The teams will operate at
various Army installations/activities described in Supplement H which possess
beta-gamma detection instrumentation. Other users will be authorized cali-
. bration personnel located at Army training facilities, Army National Guard cal=

ibration facilities, and other approved DOD facilities. :



SUPPLEMENT B

1. Reference: Item 6 of NRC Form 313 I.

2. Local Radiation Protection Officer/Designated Calibrator Custodian. All

calibration in which the AN/UDM-2 Calibrator Set is used will be supervised by a
‘qualified local RPO. To be qualified as a local RPO, a person must have receiv-
ed a minimum of 40 hours of formal training in radiation protection inclusive of
the following :

a.

b. .

Principles and practices of radiation protection.
_Biclogical effects of radiation.

"Radioactivity measurement standardlzatlon and monitoring techniques and

1nstrumentat10n.

d.

Mathematlcs and caTculatlons b351c to the use and meauurement of

radloact1v1tj

e.

The operation .and use of the AN/UDM-2.

NOTES

Completion of the Radiolozical Szfety or Calibrator Custodian Course
at the US Army Chemical School or at the US Army Ordnzancé Center
and School meets these requirements. : :

Where circumstances warrant, alternate training may be sub-
stituted if this training is approved by Commander, US Army
Communications-Electronics Command, ATTN: DRSEL-SF-MR, Fort _
Monmouth, New Jersey 07703. Such training must be received : s
under the guidance of a qualified local RPO, and must include
at least 16 hours of actual experience in the use of the.

. :AN/UDM-2.

3. Operator or ‘User. The operator or user of the AN/UDM-2 shall have a mlnimum'

of 8 hours training under the guidance of a qualified local RPO for the AN/UDM-2
in the basic fundamentals of radiological operations, radiac instrumentation _
theory, application, survey techniques and 16 hours on-the-job training in oper-
-ation and care of the AN/UDM-2. Instructions shall include safe working’
practices and inherent hazards associated with the instrument.

4. Radiation Control Officer (RCO). To be qualified as an RCO for the AN/UDM=

2, a person must have a technical, scientific, or engineering background and
have successfully completed a minimum of 80 hours of formal training in radi-
ation protection including the topics listed in item 2 above. i

5. Maintenance Depot for the AN/UDM-2.

. a.

Depot Radiation Protection Officer ahd Alternate(é)'must have as a

—_ - minimum:

\
N



o

(1) A Bachelor's degree, or specialty, in Sc1ence, Engineering, Health
Phy31cs or equivalent discipline.

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

(¢) Radioactivity measurement standardization and monitoring techniques and
instrumentation. :

(d) Mathematices and calculations basic to the use and measurement of
radioactivity.

“(e) At least one year of satisfactory experience in applied Health Physics.

b. - Technicians/Calibration Specialists. The follbwing are the minimum
requirements necessary for persons performing leak tests:

(1)_ Same as in 3 above, and

(2)  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 1nstrument callbratlon, and analy-

.s8is of smears and reportlng of smear results.



e

SUPPLEMENT C
1;. Reference: Item 7 of Form NRC-313 I.

2. Enclosures 1, 2, 3, and 4 are the qualifications of -the US Army o
Communications-Electronics Command (CECOM) RPO, = Alternate RPOs, and License

Manager, respectively.



BARRY J. SILBER, Health Physicist, US Army Communications-Electronics Command
(CECOM), Fort Monmouth, New Jersey

a. Education:

(1) A - Brook]yn College of the City University of New York, Brooklyn,
New York + BE=re
L“
(2) B.S. - Brooklyn College of the City University of New York, Brook]yn,
New York t- | Major: Chem1stry
- t:}:—» {4’:}

b. Professional Experience:

(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 Pharmacopeia and National Formulary Monographs.

(2) Jdune 1967 - March 1970:
EON Corporation, 175 Pearl Street, Brooklyn, New York.
Chemist - Responsible for all hea]th physics activities, including rad1at1on 5
surveys, air sampling and wipe tests, leak testing of sealed sources, decon-
tamination of facilities and equipment, disposal of radioactive wastes, calibra-
tion -of radiation survey and measurement instrumentation, record-keeping, etc.,
to insure compliance with US Nuclear Regulatory Commission (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 chemistry activities including
metallurgical applications on products at various stages of manufacture to meet
qua11ty control specifications. :

(3) March 1970 - June 1977:

State of New York Department of Labor, Division of Safety and Hea]th 2 World. Trade
Center, New York, New York. : .
Senior Radiophysicist - Radiological Health Unit. ' -
Responsible for the review of applications, including the eva]uat1on of fac111t1es,
equipment, personnel and products containing radiocactive 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 11cens1ng program; consult with and assist industrial
management personnel and others in establishing radiation protection programs;
conduct inspections, special pre]1cens1ng investigations, radiation surveys and
tests at the sites of licensees and registrants using radiation sources to en-
force state regulations and to insure that radiation workers and the general public
are fully protected assemble environmental research data, analyze and interpret -
this data, assist in the pub]1cat1on of scientific reports, and tra1n1ng of new

staff members, o



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

radiation protection records and files.

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

(6) May 1981 - Present:
CECOM, Fort Monmouth, New Jersey. -
Dut1es are the same as in Item b(4) above. Name change from CERCOM to CECOM.
c. Formal Training in Rad1at10n Protection Methods, MEasureménts and.Effects:

Duration of Formal .
Training On-The-Job Course

: (1) X-Ray Technology for Radiological 3 Days No Yes
Health Personnel-Memorial Hospital for ' _ ' v ' '
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,

Maryland - 1 March - 19 March 1971.

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

(4) Radiological Safety Course - 3 Weeks No  Yes
US Army Ordnance and Chemical Center and o o
School, Aberdeen Proving Ground, Maryland

- 25 October - 15 November 1977.

(5) Internal Dosimetry for Fixed 1 Week - No | E Yes
Nuclear Facilities-0Oak Ridge Associated - : :
Universities, Oak Ridge, Tennessee -

5 November - 9 November 1979.

(6) Managers' Environmental Course 4". 1 Week - No Yes
US Army Logistics Management Center, Fort -
Lee, Virginia - 13 July - 17 July 1981.
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d.

Isotope -

(1)
(2)
(3)
(4)
(5)

60
137

14C

32P

3601

63y
90g,,/90y

99Tc

1065,/ 106gp

144
147

Ce/
Pm

204T]

60C0

Co
Cs

226Ra'

144Pr

Experience with Radiation,

- Maximum
Amount

~ 60 mCi

10 mCi

10 mCi

10 mCi
50 mCi

100 mCi

50 mCi
500 mCi
500 mCi

50 mCi

.10 mCi

200 Ci
250 Ci
20 mCi

ADuration of
- Experience -

3 Years

3 Years

3 Years .

3 Years
| 3 Years

3 Years
3 Years
3 Years
3 Years
3 Years
3 Years
3 Years

3 Years

3 Years .

Type of Use

For items 1 through 10-manu-
facture of sealed sources,
health physics surveys and
wipe tests.

' Fbr items 11 and 14-calibration

of radiation instrumentation,

~ health physics surveys and wipe
tests.

For items 12 and 13-health _
physics 'surveys and wipe tests.



STEVEN A. HORNE, Health Phys1c1st US Army . Commun1cat1ons = E]ecbron1cs
- Command . (CECOM), Fort.Monmouth, New. Jersey 07703

1. Educational Background:

01d Dominion University 3 Years ’E_ L. Associate in ém%;f
Norfolk, Virginia App11ed Science

The Catholic Un1vers1ty of = 2 Years - _ﬂl 3- BSE Nuclear Science
America ndﬂtng1neer1ng

Washington, DC ' ' -

The Catholic University of - 1975 - Graduate Work in
America S Nuclear Science and
Washington, DC : - Engineering

2. Formal Training and Experience in Radiation Protectﬁon Methods,
' Measurements andEffects: : ,

Duration of v Formal
Training - On The Job  Course

a. Fifty-six semester hours - 1961-1975 ) “No. Yes
pertaining to radiation, including
college physics, Environmental
Aspects of Nuclear Power Plant
Management, Environmental Radio--
activity, Nucleonic Fundamentals,
Nuclear Properties and Interactions,

~Nuclear Physics, Nuc1ear Radiation.
Detection, Nuclear Reactor Physics,:
-Radiation Biology, Radioisotope
Techniques and Radiological Physics
- 01d Dominion University and The
"Cath011c Un1vers1ty of America.

b. Rad1at1on Detect1on Effects "1 Year Yes No
and Devices Utilizing various type
-of high energy accelerators -
~ Virginia Associated Research Center
‘Newport News, Virginia, and NASA
Langley Research Center, Langley,
Virginia.
c. Radiation safety, detection 2 Months ' Yes - No

instrumentation and isotopic handling
equ1pment - Flow Corp, Fort Be]vo1r,

V1rg1n1a _-.:

A
A k
£



d. Radiological Safety Course
pertaining to Nuclear Moisture/
Density Instrumentation - Seaman
~Nuclear Corporation, Milwaukee,

Wisconsin.

e. Occupational Radiation
Protection Course 212 -~ Public
Health Services, Las Vegas;'Nevada.

f. Fundamentals of Non-Ionizing
Radiation Protection Course 264 -
“ Public Health Service, Rockv111e,
Maryland.

g. Laser Safety Course =~
University of Cincinnati, Ohio.

h. Radionuclide Analysis by
Garma Spectrocopy Course 208 -

Public Health Service,

_ Massachusetts.

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

3. Experience with Radioisotopes:‘

Winchester,

" Duration of Formal

Training On The Job Course
24 Hours No ~ Yes
80 Hours No' Yes.
40 Hours No Yes
40 Hours No ~ Yes
80 Hours No Yes
80 Hours. No : Yes

Duration of

Maximum S
Isotope Activities in Cur1es _ Experience_ Type of Experience
24 py 1 3 Years = For all radionuclides
o T Tisted, experience
- 252 ‘ . .consisted of labora-
' cf .27 3 Years tory analysis, wipe -
57 _ tests, experiments and
Co 0.1 . 4 Years evaluations utilizing
o o . these sources.
80¢q 1200 8 Years S
137Cs 1 8 Years
H 20 8 Years
192, 100 8 Years
147Pm' 1 8 Years



Maximum Duration of
Isotope Activities in Curies Experience

226pa8e ' 1 N 5 Years
23%uBe 1 1 Year
90s,. 0.1 2 Years

4. Experience with other Rad1at1on Produc1ng Mach1nes

Radiation Machine Duration of.ExpeRJence o ;Type of Exper1ence

a. NASA Léng]ey , | 1.5 Year: o “'JRad1at1on .damage
Research Center, and : ' . - Shielding Experi-
Virginia Associated Re- : . o ments and Related
search Center's, Space - ' - Health Physics

Radiation Effects Labo- - - N ' .- Studies.
ratory consisting of a ‘ R S
2 MeV Van de Graff
accelerator, 3 MeV Dyna-
~mitron accelerator,
- 10 MeV Linear Electron
Accelerator, a 600 MeV
Proton Synchrocyclotron
- Accelerator and a 14 MeV
Neutron Generator.

b. 250 KeV General Electric 8 Years  Health Physics and
- Corporation X-ray machine S ' S Taboratory experiments.
c. Various energy dis- . -8 Years - Health Physics and
persive and wave length X-ray - ' Taboratory experiments.

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

5. Experience with radiation:

Virginia Associated Research Center, NASA, Langley Research

© 1964-1965 -
_ Center, Virginia as Health Physics Technologist.

1965-1966 - E.R. Squ1bb New Brunswick, New Jersey as Pad1ochem1st Isotope
' Technologist.
- 1966-1968 - Flow Corporat1on Nuclear Division, Fort Belvoir, V1rg1n1a as

Radiation Engineer. , ,

1968-1976 - US Army Mobility Equ1pment Research and Deve]opment Command,

A _ Fort Be]vo1r, V1rg1n1a as Health Physicist.

1976—1978A-:US Army Electronics Command, Fort Monmouth New Jersey as

Health Phys1c1st



™

" -1978- 1981 - Us Army Commun1cat1ons and Electronics Materiel Readiness -

Command Fort Monmouth, New Jersey, as Health Physicist.

1981~ Present - US Army Commun1cat1ons Electronics Command Fort

Monmouth, New Jersey, as Chief, Materiel Safety Engineering
D1v1s1on, Safety Office and Superv1sory Health Phys1c1st



JOSEPN M. SANTARSIERQ, Health Physiciét, US Army Communications-Electronics Com-
mand (CECOM), Fort Monmcuth, New Jersey 07703

a. Education:

(1) Seton Hall University, East Orange, New Jersey
Biology program 1972-1973.

(2) Brookdale Ccmmunity College, Lincrofﬁ New Jersey

(3) Rutgers. The State Un ver51ty,_New Brunsw1ck New Jersey
BS degree 1n Biology, f bxs 1 :

(u) Mlddlesex General Hospltal New Brunsw1ck New Jersey
Certlflcatlon in Nuclear Medlcine Technologj, May 197 8

(a) Amer1can Reglstry of Radloloﬁlc Technologlsus (“RuT)
'f(b)' Certifying Board of Nuclear Med1c1ne Technology (CBNMT)

S (&) State of New Jersej Cert1flcat13n - Nuclear 1edlc.:.ne
o Technologyu

(5) Rutgers, the State University, New Brunswlck, Wew Jersey : -

. ' Presently. completing program of graduate study in Radiation Sclence‘
(Masters Program). Course work has included: Advanced Special Problems; Spe-
cial Topics in Radiological Health; Radiation Detection and Measurement ;
Radiation Chemistry; Radiation Safety; Radiation Health Physics; Nuclear Instru-
mentation; Radionuclide Chemistry and Radlopnarmaceutlcala, Radiation
" Protection; Radiation Biology; Radiation Biochemistry; Clinical Appllcatlons ol
Radionuclides; Radiation Dosimetry: Radiation Therapy; Interactions of Radiation .
with Matter; Atomic Theory and Structure; Huciear Thecry and Structure; Radioac-.
tivity and the Environnment; Instrumentation and Radiation; Nuclear Physics; -
Radiation Biophysiecs. oo

b. Professional Experience:
(1Y May 1978-August 1982:

Monmouth Medical Center, 3rd and Pavillon Avenues, Long Branch, New
Jersey. , ‘ '
Senior Nuclear Medicine Technologist-Department of Nuclear Medi-
cine., Licensed to prepare and administer radiopharmaceuticals for diagnostic
imaging of disease in or on human beings. Responsible for the quality control
-of imaging systems and computers, dose calculation and assay prior to adminis-
tration, patient orientation to procedures and on-call emergency procedures.
" Performed various health physies activities ineluding radiation surveys, air

sampling and wipe tests, leak testing of sealed sources, decontamination of
facilities and equipment, disposal_of radioactive wastes, calibration of

Ex &



radiation survey and.measurement instrumentation, record-keeping, etc., to
insure compliance with US Nuclear Regulatory Commission (NRC) and New Jersey
State Regulations.

(2) August 1982;September 1983:

Bio-Med Associates, Inc., ‘753 ‘Boulevard, 'Kenilworth New Jersey.

Provide consultation to hospltals, doctors, admlnlstrators, ete.,
regarding the safe and proper use of radiatior "ard radioactive materials. _
Determine the requ1rements of , and design the shielding for X-ray installations
and nuclear medicine departments. Prepare applications for the use of radiocac-
tive. materials for both- USNRC and State regulated radicactive materials. Amend
»1lcenses as réquested and required. Evaluate radlatlon safety programs, prepare
and give lectures to physicians, nurses, admlnlstrators, ete., regarding radi-
ation and radioactivity. - Design areas where radioactive" materials are stored
and/or used. Perform quality control procedures on X-ray machines and nuclear
' medicine instruments. Instruct X-ray students. Review personnel monitoring

" records and methods, evaluate personnel performance regarding radlatlon and its

use; perform sealed source 1eak tests on varlous radlonuclldes. A e
5(3) . September 4983—Febr0arya19841

State of New Jersey, Department of" Env1ronmental Protectlon, Bureau'”’
of Radlatlon Protection, -380 Scotch Road Trenton, New Jersey. _ ‘
‘ ~Radiation Physicist. : PRI :
o : " Approved or rejected licenses or amendments for: posses51on and use
- of radloactlve materials, in the State of New Jersej, after’ assessment of user

S qualification, radiation safety program, and compllance with, State rules and

- regulations. Reorganized program format and developed 1nspect10n procedures,
c¢riteria and forms. Evaluated and provided recommendations for quality assu-
rance of radlopharmaceuticals and instruments at user facilities. Performed
"inspections and violation investigations of facilities utilizing State licens-
~able materials, initiated legal proceedings for areas found to be in °~
non-compliance, and issued letters of compliance. Authorized to impound non-
compliant units to prevent usage that may be detrimental to public and/or occu-
pational safety. Conducted special projects evaluating radiation hazards and
development of procedures for. control and reduction of unnecessary radiation.
Investigated violations and incidents post notification of radiation hazard with:
authority to establish improved radiation safety requirements. Registered NRC

'~ licensable materials. Registered accelerators and reviewed radiation safety

surveys. Member of emergency response team with authority to make immediate

. decisions relative to public health and safety regarding the control of radi-.
ation. Responsible for monthly report and statistic preparation involving
radicactive material users, inspections, violations, NRC registrations, and
accelerators. Responded to all public and private inquiries involving radiocac-
tive materials or non-ionizing radiations. Proposed regulations for NJ '
Administrative Code adoption. :

(4) ‘February 1984-present -

- US Army Communications-Electronics Command (CECOM), Fort. Monmouth,
New Jersey. ‘ : : o .
_Health Physicist - Responsible for health physics functions in the



establishment and 1mp1ementatlon of the CECOM Safety Program aimed at establish-
ing 1ife cycle controls of CECOM commodities utilizing radioactive material and
ionizing radiation producing devices; responsible for the evaluation of radio-
logical protection programs and radiation facilities to determine their adequacy

“and to insure compliance with DA Authorizations and NRC Licenses; perform stu-

dies and evaluations necessary to minimize the health risks to personnel;

' prepare and review applications for DA Authorizations and NRC Llcenses, estab-
llsh and malntaln radlatlon protectlon records and flles.

el 'Experience-with Radioactlve Materials:

“Maximum ‘ ‘ Duration of _ : :
Isotope © Amount ' Experience = . Type of Use
1. *99Mo/99mT¢ - s 2 ci | 5 years
2. 1314 : .20 mCi ‘ E-Yéars'v‘3 o "For items 1
Se . .5 mCi - . 5 years - = - radiopharma-
67 S h : L . ceutical prep-=
b Ga : 50 ~-mCi -~ 5years “aration, dose
B : C "~ injection,’
T : . o _ o« = ... “and/or related
5. T1 L .30 mCi -~ - 5 years .. ..~ _diagnostie/
_ 5 o S SR . T :therapeutic
ﬂ6."3 P ... .40 mCi - _ "5 years B - procedures,’
- o _ ' I P B .. - health pnjolcsz’
7. -33Xe ' .. 200 mCi . - 5 years _ o ﬁourvays, wipe
! '*.:’8 81m o [ P o -7 .test analysis,
8. 8lpp/t - 25 m€i- - -2 years o and instrument
P i25 o S * calibration.
9. I 50 mCi 5 years R
10. 1831 - o100 ‘mCi S‘Qears'
1. Bes 5 i s5yers
12.268a .80 mg - Syears |
13. 1921 " 8o .ci 6 months
1y, 60Co ._ 100 Ci- | ‘ 3 months -
15, 2Tco o 30 mCi ' 5 years
16. 133g, - 0  mCi | , 5 years
51. . o o
17. ~ Cr 25  mCi 5 years
18. Fe | 20 mCi 1 year
| 19. My, _ a - 3 mCi 5 years



BERNARD M. SAVAIKO, Chief, Safety Office, US Army Commun1cat1ons E1ectron1cs »
. Command (CECOM), Fort Wonmouth New Jersey

3

—— T Y

_ a. Educat1on.[: mmf " B.S. Industr1a1 Eng1neer1ng, Columb1a Un1vers1ty,-
New York New York.—

b, Profess1ona1 Exper1ence

(l) 5 years - Safety 0ff1cer - US A1r Force

(2) 4 years - Industr1a1 Safety -~U S. Stee] Corporat1on '

(3) 20 years - Industrial Safety and’ Ch]ef Safety Off1ce- USACECOM
(formerly US Army Communications and Electronics Mater1e] Readiness .Command
and US Army Electronics Command) Fort Monmouth, New Jersey, including 3 years
experience as a Rad1at1on Protection Officer w1th responsibilities for the .
vcontrol of var1ous commod1t1es conta1n1ng rad1oact1ve mater1a15

F‘*Mr Sava1ko is des1gnated as "the manager of Nuc]ear Regu]atory Comm1ss1on
L1censes and Department of the Army Author1zat1ons : ,

Encl ¢/



SUPPLEMENT D
1. Reference: Item 8 and 9 of NRC Form 313 I.

2. The max1mum number of sealed sources and max1mum act1v1ty per source to be
possessed at any one tlme shall 1nclude. : : -

. b. Source”B”' Sealed sources (ECOM Draw1ng Number SM B-509048) not to
' exceed 150 mlcrocurles (UCl) per source or 75 mCi total.

< "’J_a

: d. Source. D: Sealed Sources 3 Dradlnﬂ Number 12- 1921 0474-0) not to
E exceed 36 uC1 per source or 18 mC1 total. '

'..3 The sealed sources 1ncorporated in the AN/UDM—Z Padlac Callbrator Sets nave

' been manufactured by various corporatlons._ Based on the- useful lifetime of the
Sealed sources, new sources are being procured for the refurbishment of all ,

L cal1brator sets utilized by authorized activities. 'AN/UDM-2 Radiac Callbrator :
Sets’ 1ncorporat1ng Sources A and 3 w1ll be - urlllzed by autherized DCD Uc,l,lcwe'ﬁz

e } 'untll such ‘time as refurbishment with Sources C. and D is szchiesved.  Cnca refurb-

St 1shment is- compl ted all AN/UDM-9 Radiac . Cal ‘brator Sets ﬂot INClUu.u in the

) Zi: ;4refurblshment program will be maintainegd. at ‘'LBDA in s*orage unull uch’ tlme -as

B iproper dlsDOSal of these sources can be accompllshed.-

: b. Gulf Nuclear, Inc. (formerly Nuclear Env1ronmental Englneerlng, Ine. )

”Houston, Texas: Union Carbide Corporation, Linde D1v151 B molecular sieves
compressed into disk or pellet form are immersed into a Strontium Nitrate
aqueous solution of specific concentration for a specified period of time.

. Molecular sieves are sodium, calcium or potassium aluminum silicates. The chem-
ical composition of the molecular sieve may vary depending upon the type used.
The molecular sieve used in the manufacture of these sealed sources is the Type
AW-500 and has a chemical comp031t10n of CaM{(ATO B(Si02)16]HZO' The’

S A2



e

90Strontlum (9 Sr) exchanges with some of the oalc1um in this. compound by the
ion exchaage method forming a strontium' caleium aluminum silicate. To insure
- that the, Sr remains, the molecular sieve is dried at approximately 300 degrees
Celsius.  The source descriptions for Gamma Industries, Inc., and Gulf Nuclear,
Inc., are similar to the Minnésota Mining and Manufacturing (3M) Company sealed
-sources with the exception of the radiating microspheres. The descriptions pro-
- vided of the manufacturing processes used by these corporations identify
microsphere equ1valenoy

-

d6. As 1nd1cated, all sealed sources are- subJected to and comply w1th
gproductlon/quallty assurance tests as outlined within the applicable m111tary
specification, These tests are witressed by Defense Contract Administration
_Service (DCAS) representatlves ‘Testing includes but ‘is notvllmlted to:
a;' Flrst.encapsulatlontleak test.
?“b;._Source‘bloat,test.d
c. Second_encapéulation iéak,test,]_;.{vh-‘” o
'1d;.'Second'encapSUIation‘bloat teEty‘
el Source_contamination test'
f._ Source:radioact1v1ty test _

'vi'g;fiEnv1ronmental durab111ty/Source 1ntegr1ty (1 €., temperature. e
o v‘1mmer51on, humldlty, v1brat10n, shock, etc)

'The app11cable m111tary speclflcatlon should be referenced for detalled descrlp—
tlon of each test -

T. A11 sources are manufactured as speclal form mater1al in accordance w1th
~appllcable draw1ng numbers and Titles 10 and 49, Code of Federal Regulatlons.

8. Use Of The: AN/UDM—E Radlac Callbrator Set

~a,  The AN/UDM-~ 2 ‘Radiac Cal1brator Set is utlllzed for checklng callbratlon_
of pocket dosimeters and radiac survey instruments. Prior to use, the eight
container latches are released, the two halves of the calibrator are placed on
the work surface open side up,: and shlpplng locks are unfastened 4

2



b, Checklng Calibration of Pocket Dosimeters - The Dlstarge Well Assembly
is unlocked with a key and the cover (with set and wound- stop watch) is swung’
a51de. A clean, zeroed pocket dosimeter is inserted into the Discharge Well
access hole. For low range dosimeters (usually less than 1 R maximum reading),
the dosimeter rests on the undepressed, spring-loaded dosimeter platform and the
cover swings against the body of the dosimeter to the low intensity field of the

36 uCi source*, For high range dosimeters (usually more than 1 R maximum read-
_ing), the d031meter is pressed down so that the cover swings over ‘the d051meter
‘ThlS procedure exposes the chamber of the dosimeter to the high’ 1nten51ty fleld
--of:-the three 45*% mCi sources. The dosimeter is removed after the fixed time

determinéd for each speclflc type of dosimeter. The stop watch mounted on the

" swivel is used to: timeé each exposure. The dosineter readlng is then checked

agalnst acceptable limits also listed in the appllcable callbratlon report.
When a d051meter is not in the discharge well ‘the spring-pivoted cover automat-
ically swings back over the discharge well access. hole. ‘Upon completion of use

- . of the Dlscharge Well Assembly, the cover is relocked in the closed p051tlon.

S ey, Callbratlon of Radlac Survey Instrunents - The Doserate Jig Assembly is’

,used to callbrate ‘standard Army radiacmeters 'in a variety of configurations to
’ ”produce varying’ gamma "equivalent fields for ‘the specific 1nstruments The' _

Zdetector probe is placed approprlately exterlor to the Doserate Jls Assembly, on.
*‘the open drawer, or through an access hole in the drawer. " A spe01ally designed’ .
Spacer Block is provided for proper p051tlon1ng of some probes. After position--

ing of ‘the operatlng instrument, the instrument reading is read with the shutter

. in one of three positions, "closed", "10 rad/hr", and "100 rad/hr". . The-shutter
"can be rotated to the open 9081tlons only a:ter unlucvlng with a xey and only
.w1th the drawer tlahtly closed o : :

:'=;f9 Descrlptlon Of The AN/UDM— RadiaciCalibrator}Set-

‘a,_ The AN/UDM 2 Radlac Callbrator Set is comprlsed of two maJor aSsemblles.

. ‘the Doserate Jlg Assembly (TS 3u94/UDM-2) and the Dlscharge Well Assembly, 6TS -

7,3?495/UDM 2). “The Doserate Jlr ﬂ=semb13 contains one 35 wCi+20.0 pcrcenn <.

313 aled source “and the Dlscharge Yell Assembly 88nta1ns three 35 mC1+2O 0 oercent

"Sr sealed ‘sources. ‘and one 30 uC1+2O percent - SF - sealed source. The callbra-

_tor sets have been labeled to 1nd1Cete a nominal act1v1uj of 160 mCi based on :
“the quant1tj of radloactlve matsrlal 1ncorporated . The Doserate Jig: nssembly is -
. .;labeled as contalnlng a- MS mCi Sr sealed Source and the Dlscharge Well Assem-

Lo bly s 1nd1cates a 135 mCi quantlty. Sealed Sr sources referred to in thls

" . document w111 be U5 mCi and 36 uCl as appllcable Enclosure 6. (3M- Draw1ng ‘No.

S12-1921- 3466 1 shows the- constructlon of the plug assembly; the rear portion of
the sourceé assembly,.and -how’ the threaded. source can. be screwed into and out. of -
. its shield with the use of an allen wrench ~The Doserate dJdig Assembly is used. o
. to ¢allibrate. contlngent standard Army beta—gamma radlac survey instruments whlle' S
wthe Discharge Well Assembly is used to check the calibraticn of standard Army’. h' _
-pocket d031meters. "Each assembly is housed in one=half of a waterproof aluml-f'gifﬁ'-

num.case. Enclosures 7 and 8 are Technlcal Manual (TM) " 11: 6665-227 12 .and

" Technical Bulletin (TB) 11-6665-227- 12 which describe the operatlon, oontrol ’
_malntenance and callbratlon of the callbrator. :

*Quantltles spe01f1ed are’ based on. sealed sources contalned in all refurblshed

. AN/UDM-2 Radiac Calibrator Sets: . Statements regardlng the 36 uCi source (Source
‘D) are app11Cable'to the 150 uCi source (Source B) as are Statements . regarding
the 45 mCi source (Source C) equ1valent 'to the 50 mCi source (Source A) identi-
" fied in paragraph 2 above. . :
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b. Discharge Well Assembly

(1) The construction of the Discharge Well Assembly is described in

~enclosure 9 (ECOM Drawing SM-D-508975). A parts list is alsc provided with this

enclosure, The threaded 36 uCi source is screwed dlrectly into the upper hous-
ing as described in enclosure 10 (ECOM Drawing SM-D-508991),.and is locked into
position by the Shield Plug described in enclosure 11 (ECOM Drawing SM-B-
509029). Its window is =zbout 1/4 inch from the access hole. The three threaded
45 mCi sources are screwed into the "doughnut" shield as described in enclosures
12 (ECOM Drawing SM~B-508981) and 13 (ECOM Drawing SM-B-508983), and are backed
by the Shield Plugs descrlbed in enclosure 14 (ECOM Drawing SM-B—508984) Their
windows are approx1mately 0. 1 1nch recessed from the dosimeter acces$§ hole with

"respect to the retalnlng pins to prevent the source from enterlng ‘the access

hole.

(2) The Dlscharge Well Assembly, which is attached by env1ronmentally

,sealed screws to one half of the aluminum case, ‘consists of a discharge well, a
'“;;d051meter shelf, and a stopwatch. The dosimeter shelf contains 20 holes to hold
dosimeters to ‘be tested and the discharge well. The discharge well has’ an
':access hole to the central cav1ty centered in the top. The cover over the
- .access hole is mounted’ on -a spring-loaded pivot and is key—locked in the closed
-p051t10n ‘when the well is not. in use., The lock is'a. standard National Lock . .
" filing cabinet lock held in place by a set Screw. The tongue’ drops down into a

slot in the cover and blocks movement of a pin which projects from the upper

' hous1ng The pin guides throunh the slot in .the cover when the cover is swun

aside. A shipping lock fastens the cover closed for shlgn’n,. Tae udhcgtcu“

alloy "doughnut" contalnlng the three 45 mCi sources is mounted oetween the two
. -~ anodized aluminum halves of the dlScharge well.  Three long bolts pass through -

the doughnut and fasten the tho halves together. ‘A Spring mounted dosimeter
platform plugs the center of . the cav1ty ‘(about O 01 inch clearance) and rests on

.'a steéel spring. The spring is mounted on a stop that. is an 1ntevral part of the
"bottom cover. The bottom cover.is screw-fastened to a cjllnder that 1s force
Ifltted 1nto the lower hous1ng. PR L S -

Doserate le Assembly N

) (1) The construct1on of the Doserate J1"'Assembly is descr1bed 1n enclosure
15 (ECOM Draw1ng SM=D=50 p9914) A parts list is e lso brovlccd With thla enclo- -
sure. ‘A threaded 45 mC1 source screws into the tungsten alloy shield cylinder -

_'whlch is force fltted on an. arbor Ppress -into the ‘aluminum shleld assembly. -The
. .source 'is locked in place by the threaded Shield Plug descrlbed 1n enclosure 14
-(ECOM. Draw1ng ‘SM=B-508984) and the window of the source is recessed approxima-.

tely 1/4 inch from the edge of the shield assembly. Enclosure 16 (ECOM Drawlng

;’SM—C 509011) descrlbes the shutter absorber whlch shlelds the w1ndow end of the
-source._~=f' , :

(2) The Doserate Jlg Assembly con51sts of a drawer unlt whlch 1s fastened

to the other half of the aluminum case by env1ronmentally sealed screws and an
. aluminum spacer. block whlch is stored in the drawer when not in. use.. -The- drawer__
-.unit is’ constructed prlmarlly of anodized aluminum with tungsten alloy shielding.
-around the 45 mCi source. The drawer unit consists of a housing assembly, a
‘drawer’ assembly, (with a clearance of about 0.01 inch above the shield assembly
. ‘between the source and the drawer) and a thumbwheel shutter by which the radi-

ation reach1ng the drawer can be controlled. The shutter has three position _
indications as follows:’ closed_(source is shielded), "10 rad/hr" (hole with an
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attenuator plug over source window), and "100 rad/hr" (large hole over source
window). A steel pin in the shutter fits in a slot in the underside of the
drawer so that the shutter must be in the closed position before the drawer
opens. The key-lock is force fitted into the shield assembly, and the tongue
engages a slot in the underside of the shutter. A shipping lock fastens the
drawer closed for. shlpment : ' :

10. Quality assurance and performance testlng is conducted for each
calibrator/assembly prlor to acceptance as outllned in ‘MIL- R-55350A(ER) inclu-
sive of, but not llmlted to the follow1ng.

.a. Calibrator contamination tests.

‘b. Célibration accdfecy.

c. 'Dosimeter Jlg assembly measurements and wipe tests.

d. Dose. rate Jlg assembly measurements and w1pe tests.

Complete testing descrlptlon is contained in the mllltary Sye01f;cat10n and
should ‘be referred to for speclflc 1nformatlon.




MIL-R-55350 (EL)
Amendment 2

11 Oct 1977
SUPERSLDING
Amendment 1

3 May 1977

MILITARY SPECIFICATION
RADIAC CALIBRATOR AN/UDM-2( )

This amendment forms a part of Mllltary Spenlflcatlon MIL-R-
55350 (EL), 16 December 1971 and is approved for use by all
departments and agenc1es of the Department of Defense.

-»

. - Page 3
S eb : : : o :
30401028 Delete "0 95mR + 0.05mR" and substltute "95mR/m1n,
- F SmR/mln." o
*3 4. 3._‘Delete "ZmI/Hr" and substitute""Smr/hr.ﬁ
degradation; cr change in’ tolerance limits which could effect'
”.Operatwonal serv1ce or malntenance requlrements. ‘ :
Page 5
 3 6 3 3.d Delete and substltute "Immer51on., The equlpment “af l,
T fshall show no evrdence of~leakage after 1t 1s tested as spec—-T
7“1f1ed in 4. 12 t e : . .
3. 6 3. 6. Delete and substltute:"vibratlon. The equlpment
»shall w1thstand vibration ‘such as_encountered in. a- fleld o
. serv1ce env1ronment (See 4. 16) IR . e
HD;Page 10
4.5: ~Delete. -
" Page ‘14

 Table V: Delete "EVR". .- " FSC 6665

i e%//

sfn3 6. l:_ Add' and shall have no corroslon deterloratlon, phy51cal_ “;j..

P e T e e et e e e i e e St L e e s e e S s e v e i i e e+ admtn e o e



MIL~-R-55350(EL)
_Amendment 2

| Page 14
4.6.3.2: Delete the first sentence.
' Page 17
*4,10: Delete " (with beta shield removed)."
Page_lB.f
4.12: Délete and substitute "Immersion. Immerse Lhe eguipment,
closed.as for storage or transportation, according to MIL-STD-
810, Méthod 512, Procedure l. The equipment shall be 1mmersed
for two hours and then. removed and visually 1nspected for .
: ev1dence of leakage 1nto the case’ (See 3 6.3.3).
' Page ‘19
‘4.16: Delete .and substitute “Vlbratlon.'°The equipment shall
be subjected to procedure X, curve AW (based on 6000 miles of .

land transportatlon) and curve AY of MIL-STD-810, Method 514.1.
Upon completlon of the test, the equlpment shall meet the per—

S formance check of 4. 7 l and 4 7 2 (See 3.6. 3. 6)

r4.18°' Delete':'“Method 508" and substltute_"Method 509"‘

”"ﬁOTE‘ “The marglns of thls amendment are marked w*th an as+erlsk"
to lndlcate where changes from ‘the’ previous’ amendment: were made.,

. This was -done as a convenience. only and the Government -assumes
no llablllty wnatsoever for any inaccuracies in these’ notaelons.fﬂ,;
. Bidders and contractors are cautioned to evaluate the reguire—,
" ments of this document based on the entire content irrespective .
.. of the marginal notatlons and relatlonshlp to the last prev1ou; o
'vﬁﬁuamendment.,v‘ ST : : '

CAmy-EL . mmy-En
Lo - o ' Q'PrOJect No. 6665-A389

;;Pager_Z_bf"Q'Pages

adbes



V.r-“‘: o i ‘ - \ N e . . . ;e .
3.4.1.2. Delete "0.%5wR £ G.G5mR" and substitute "Y5mR/min. 2 SmRk/min."

chle V ‘.D"ele,‘r.e' 'f.EIVR" .

ffiit ,_h LH"‘—’\,I'—T\

At O .y

CAmerdment |
- }]—E:y_ ] [apAP]

P

MILITARY SPECIFiCATION

RADIAC CALIBRATOR AN/UDM=2( )

amendmeri forms o part of 'v‘nh?ary Specification MIL ~-R~55350(EL),
: i approved for use by ell cepar‘rmenzs *rJ' agencies

Page 3

Page 4

Y o ' iy ¢ a0 e | ' - . :
u¢Cp b Agd Vend sheil ?.:.'.v ao coireion detevicraiion, physical accrcdancn,
or chengz i 'rc'ercmce limits which could effect operationsl ssrvice or moin-

jenancs requirsments,”

cvgr:

"'mmem-m- o~ The equipris nf ahall show no
iested as specified in 4 12 '

3.6.3.6: De::fe ar’* subsflfwe ”Vibrchom The equn;.\mm'"r s.,ah Wi fhs;unﬁ
‘vibration \uch as encour 1erea |n a fxelc. se.vnc. uwvr.onnwcni ( ee 4 16 -

Pcés‘-i "730_. i

‘ 4,5 _"'De"l'e_i-e o

Page 14

FSC 6665



- MIL-R-55350(EL)

16 December 1571

MILITARY SPECIFICATION

' RADIAC CALIBRATOR AN/UDM=2( )

t.score

1.7 Scor\e, - Thts 'Dchﬂcc.ton covers the Romcc Conbro’ror AN/UDM=2(

~which provides ‘the facilities for checking the operational reliability and calibration
" gecuracy of various radmcrwefer, ond radiac set. The calibraior consists of a
- dosimeter jig cssemsly and a dossrafe {ig assembly; each c:sembly can be uuhzed

|ruer>endemly of fhe ofher (see 6.1).

2. APFUCABU:DCxxﬂmENTs

20 Documents, - The follovii ing Jobu'”men’fs of the issue in effect on date of

extent specified herein.
: SP}ECIF!CATIONS
FEDERAL
o PPP-B-385
- PPP-B~601. -
PPP-B-62]

- PPP-—B -636
- PPP- B -640

RRREE320

"f-}PPP;s;760”-"

- PPP-T-76
'V'PPP-T-97

'QQ-‘-S-?_78_1.

invitation for pids or request for pro*:o.cl form a part of the specification to the

" Box, Wvod ‘W 1rebourd

"BOx, Wood, Cleated- D!ywooJ _
.. Box, Wood, Nailed and Lock~ Corner
A Box, Fberbuard o ’ L

" Box, Fiba baord Carrbqafed Trlple-\NaH -
'-.-1.;__.‘L?Flberboard Ccrrugafed and Solid, Sheet
. Stock Container Grade and Cut Shapes '

‘ ’_Sfroppmg, Nonmeta!lic and Connectors

Topv, Pressure-Sensitive Adhesive Paper, ~ ©

‘Water Resistant, for Carion Sealmg
."Tcpe, Pressure- Sensn‘we Adheswe, Fnlcmenf
~ «Reinforced

Pallets, Mcferlél chdhng

Steel S‘rrappmg, Flcrr

. FSC 6665
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 MIL-R~55350(EL)

1& December 1971

TN

Ml LETARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM=-2( )

1. SCOPE

1.1 ScoPe. ~ This so@cuﬂcouon covers fhe Radiac C::hbrcfor AN/UDM-—Q( )y
whlch provides the facilities for checking the operational: reucblllty and calibration
accuracy of various radiacmeters and radiac set. The calibrator consists of a
‘dosimeter jig assembly. and o doserate jig assembly; ecch cssamb'y can ba utilized
“independently of the other (see 6,1). :

2._AP’PL1CA5LE Do'f‘u,v\FNTs

2.1 Documents. The fc”owmc Gocuments of 'rhe issue in ef ect on date of
invitation for. bids or request fo— cicposal form a part of the specification to the
extent smcnfaed herein., : : ' ’

, 2y -:_:-,:-sFE._C_tFchriONs
- FEDERAL
. PPP-B-585 - . : ABox Wood erebound LT
. PPP=B-601-. . 'Box, Wood, Clecfed-Plywood _' ' v
o -4P°P-—B—6ZT- e - SBox, Wood, Ncllea and’ L0cl'—Corner e
- PPP-B=636 .. 'Box, Fiberbodrd '
PPP-B-640 - . Box, Fiberboard, Corrug fed Trxple—W.,”
-~ PPP<F-320 - Fiberboard, Corrugated. ond bollu, Shest
o Stock Container Grade and Cut Shapes -
PPP-S-760 ~.Strappmg ' Nonmetc!llc and Connectors .
PPP-T-76 ) Tope, Pressure~Sensitive Adhesive Paper,
' S ‘Water Rests*anf, for Carfon Sealing
: PPP=T-97 Tcpe, Pressure=-Sensitive ‘\dhebwe, i-namenf
2 S *Reinforced. ’
¢ NN=P=71 . Pallets, Material Handling
- QQ-5-781. -

Sfeel S.‘rappmg, Flaf

© FSC 6665




MIL-R-55350(EL)
3. REQUIREMENTS

- .3.1 Construction.~ The e'quixprr;eht shall be constructed m’oc*érdonce with
the -unnrements of F is specxfsca..on, and of Drawmg DL~ SM-B-508965

3.2 Flrsf Arhcle Samples.~ The contractor shall furmsH first article samples
of the calibrator in accordcnce with the requirements contained in the bid request
and confract (see para. 4.3).

3.3 Parfs, ‘Moterials ond Processes.— In addition to any requnremenfs of f"ns
- _specification covering parts, materials and processes, 'such items shall” conform to .
MIL-P=11268, including the selection requirements therein. '

3.4 Performance Charccteristics.=

- 3.4.1 ”Ccli'brctibn"Accurc‘cy -

3.4.1.1 Dosimeter Jig Assany {lower sour e) - The do:e rate produc°o by
the lower sources shall be within 3R/ min when related to a secmdc*y calibration
standard. When measured in accordance with paroarcph 4.8.1, using @ Government
_Furnished Victoreen Mode! 555 Radacon I, the dose rate produced by the lower
sources shc“ be '705 R/mm i‘SR/mm (sce para. 4.8, T 2) '

3. 4 1 2 Do.ﬂmeter Jm Assembly (upper sourcn\ = The dose rate produced by

- the upper scurce shall be within 20,05 mR/min when related to a secondary calibra=
tion standard. When' measured in accordance with. pcmoraph 4.8,2 using a Government
Furnished Victoreen Model 555 Radacon 11 the dose rate’ proouced by fhe upper source
'shc” be 0. 95 mR +: O 05 mR (<ee pcrcgrcph 4 8 2.‘.} o : :

Y :_3'.'4._1"'.;3 "Dgs_-ve "'”‘e Jsg Assembly._ A” mecvu*ed fest po.smon doss rates shc” be
_ fin wr rjeic?ed to'a secondory col brchon standard . When’ meosured

- in accordance W h- pc__»orcpn 4 8.2, using @ Gwernmenf Furnished Victoreen Mode!
. 555 Radocon ll the dosé rate produced With the shutter in the 100 R/hr p05mon ahcll
. ,';be 44, 3 R/min 0.5 R/mln (see paraoraph 4 8 3) ' S

3 4, 2 Compaﬁbthfy.

. 3.4.2. 1 Rcdlccmefers IM-9 )/PD IM-93 )/UD cnd w\ 147( )/PD, when
-exposed in the dosimeter j g cssembly for the time specified oh drawing SM=C-509026,
" shall respond in accordance with the’ appropriate reading and tolérance’ specified on
drawing SM-C-509026. The discharge times should be adjusted for source decay in
- accordance with the instructions and data furnishied on drawing SM-B-509027 and
specnfned in pcragroph 3. 10 (see 4 9 ])

T
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- 3.6.3.2 Altitude.~ Alritudes up to ard including. 50,000 feet above sea
( -~ level (see 3. ]-1.-). _ : .

3.6.3.3 Immersion.- Immersion in water for 2 hours ot a covering depth
of 3 feet. There shall be no evidence of vater inside the equ:pmenf (see 4. ]2\

'3.6.3.4 Beach Hand hnq. The equnpmenf sha” meef the test of 4 1
w:fhou’r degroaohcn of performance.

3 6 3.5 Bounce .- The equipment shall meet the test of 4, 17 w:fhouf
degradohon of performcnce. :

3.6.3. 6' Vibration.= The cmpl:fude of any parf ) subassemb!y cr structural
member of the equipment shall not exceed twice the amplitude of the vibration

applied to the equipment ot any frequency between 10 and 55 Hertz (see 4,16),

, 3.6.3.7 Rain.- After testing as spec'lf'edbm 4.23 the equ:pmenf shall
rr_leef parc carcph 4.7 without degradation rfperformance (see 4. 23)

3.6.3.8 Shock.~ Shock such s is pncom*ereo in sransporfchon via air-
craft, or droppn.g Ey parochufe (see 4.21).

- 3 7 Shecual cpcru'lh Pﬁqunrement:.-—'

P 3 7 ] Facxhﬂes. :he confrtxcfo shall be rcqmred to Drovxde in his plant,
7~ or have direct access to @ ccbalt 60 source cczpc*‘wln of providing a minimum field
i _V»_-,lnfensny oF 125, rcdS/ nr cf a dl tance oF 1 meter From ns geome‘rricci cenfnr. o

T 3.7.2 Equ:pmenf - The \_onfrccfor sho“ be requned fo prowde in his plant
- a’ Vscforeen Condenser "R" mefer, or equivalent, calibrated by the. National
S Bureau of S’rcndcrds or. ofher ag ency. cpproved by rhe Governmem‘ For measurmg

7_.rc:d|af|on ﬂux. S : S ‘ - '

T 7 3 Lh,ense.‘- The contractor sho” be requnred ro pOssess or obtaina v
7 U»byproducf ma fena} llcense For the AN/UDM-2\ Yand its iources From fhe Afomlc
L Parf 30.3, or from an agree-nent-sfefe in whtch locafed as per the Agreemenf-sfcfe

L 'Reguichons. : = :

; -

o 3 8 !nferchangeoblllfy.- Like unn‘s, assemblies,. subassembhes and replaceable
_parts shall'be physically and funchonc”y interchangeable, without modification of
such. items or of the instrument. Indlvuducl items shall not be hcndplcked for fit or
-performcmce however, matched pairs or sets, when permitted, may:be interchange~-
able as such. Rehance shall not be placed on any unspec:f'ed dlmensmn, rchng, '
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is installed in the colibrator. The net counhng rate in counts/minute (c/min)
of the smear: paper, used to smear the source, must not exceed 100 times the
counting efficiency (E) of tie smeor coun’rmg system for strontium =90. A

~higher counting rcte indicates that ‘the source is confcmlncted above accept-

able limits aud must be decontaminated and tested again until it meets the
c_ccq)fab'e Himits or ic rejected for use in o radiac’ calibrator.

'3.11.2 Caiibrator Contemination Tests.- Each calibrator shall be sub-
jected to the tesis of poragraph 4.20.2. Ine net counting rate (c/min) of
each of the corton swabs used when following the procedures of paragraphs
4,20.2.2 and 4.20.2.3 must not exceed 25 times the counting efficiency (E) -

- of the smear counting system for strontium ~90. A higher counting rate mdn:afes

that the source is ron'rommcicd above occep’rcble hmlts.

3,12 'Fungus. The ecuupme.nf ('ncludmg accessories) shall show no
evidence of viable fungus or corrosion when subjected to the test specified
in4.22. Corrosion is ony visiblé degradction that can be attributed to fiaky,

pitted, blistered, or ofhenwue toosened finished or metal surface.

3. 13 Workmanship.= The cc,lxbrctor shall be manufoctured and cssembled
in accordance with ihe appllccble portions of M'L “Pr 11768

4. C’Uﬁ\d'ﬁ ASSUP *’RO‘\/&:‘CE\c :

4 1 F\espons:burfy fg_r ins}.echon., Un]ess ofherwwe specnfled in the contract

or purrhase ‘order, the contractor |~»respon51b.e for the performcnce of all

, '3'-;|nsped|on 1eqwr‘='nenfs as specified herein. cxcepf as otherwise specified in fl—m .
" coniract or order, ‘the contractor 'T.cy utilize his own facxhhes, facilities of a "

subcontractor or any comme.cuc! loLorcfory acceptable to the Governmen’r. The - =

o "»Governmenf reserves the- right to perform dhy ¢ of the inspections sef forth-in the
E -vspeﬂﬂr'a'uon where such, mspect.ons are. deemed necesscry to assure fhof the supplles

and services: conform 10 prescnbed requn‘ements. ‘

400 Confruc‘ror Quoh?y A.,suronce.- The con’rroc'ror shc” provude and
maintain a means of determining product confo"mcmce in-accordance with the

’ reqUIrements sper:lfled herein or elsewhere in the conlrocf. ‘The Goveérnment,

at its op'non, may perform any evcluatlon deemed necessary to assure the

- adequacy. of the means employed: and fhe effecnveness of the confrcdor 5 quahty
- assurance meﬂ.ods cmd sysfems. o - ' -

4.1.2 Governmen* Verzfxccmon.- AH quchfy assurance operahons requtred ‘

of the contractor shall be subject to Government verification at scheduled or

unsc_heduled intervals.” Verification wa. consist of the following:

7 .

-
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will be submitted and the sequence in"which it will be conduc’rcd After

completing tests.of Table I,

numbers in each column md:ccrc— the p'"hcuic. tests fo which a particular unit

ear'h unit shali have their sources removed and the

sources shall be tested in accordance with pcrcgra,,h 4,20 (less poragraph 4.20.1.3

© and 4.20.1.4).

scb!e I

~ Order of Environmentc! and Stress Inspection -

" Inspection
(Note 1)

'Non-~damaging(NoteZ
Temperature o
Low-—-——---’ ________

lflfuoe(PleVuhon;-
Leol\ogc_z {immersion) -

Po.enr:olry‘ ngglng
' Hbf"\ldlfy (moisture
reslsmnce)------_

s -"'Fungus (Note 3)----| .
*_._Sclf Fog(Note ?)——— I

Numoer of First /—\rhc.le Sompfes (Umﬂ

X

10 Sczmples »
5 Sampies 1
Unit [Unit | Unit] Unit | Unit jUnit | Unit ] Unit | Unit [ Unit
R 3 4 + 5 16 {7 g ¢ |10
] -1 .
2 2 o
' 1 1 x
I o
2 2
o _ ]
31 | 3 .
2 2
2 |2

| Nete 1:

o fj_,_r.\sqfefzz

Other mspechons mcy precede foHow, or be mferspﬂrsed befween the -
-non-dcmcgmg 'rests. N o '

The order oni non'-dcmacmg tests and fhe chome of which’ units are sub- :
. jected to the non-da'nogmo testssmay be varied if convenlenf except
that the vibration test shall be perFormed on the sume um. used for the
bounce and shock tests.

‘Note 3: The equipment s;hé”"bé thoroughly \;V‘d‘shed’,,',c_ledned,_ -dri.ed,' cnd're;_.
- furbished, if necessary, before preceding with subsequent tests.
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(b) As required, responsible personnel from each funciional depariment
available for discussions in their respective areas.

(c) 'Adequcfe ddmih?sfraﬁve suppbrf for the EVR.-

4 6 Quality \,onformonce Inspection of Equ.pmenf Before Preporo.ron for

'D‘ehvery.- The controctor shall perform the inspection specified in 4.4, and
4.6.1 through 4.6.3.. This does not relieve the contractor of his responsibility

for performing any cddmoncl inspection which is necessary- to control the guality

of the product and to assure compliance with all specification requirements. The

Goverrniment will review and evaluate the. contractor's inspection procedures and

. examine the contractor's msp ction records as an element of Government verifica=

tion (see 4.1.2).

4,6.1 Group A laspection.~ Equipment shall be assembled into discrete lots
for quality conformance inspection, “utilizing the criteria of MIL-STD-105 for -
deiermination of lot-composition. Unless otherwise specified; the lot size shall
be determined from table {1, ‘as related to preduciion rates necessary to meet
delivery schedules of the contract, The loi size shall be adjusted throughout the

life of ihe contract as necessarv to provide for changes in coniract delivery

schedules and pmdric.iion rates. Each unit of each lot of equipment shall be

Jinspected for confermance to'all the examinations and tests required in table IlI.

The'quality conformance of each lot shall then be subjected to an audit, utilizing
the procedures of MIL- STD-103, under the general inspection level 11 and the .
Accep*cb‘e Quality Level (AQL) indicated in table IH . Group A. funcnoncl

- mspechon <hoH be performed in fhe order specrfneo in .oble HI.

Table lI ,Lor Formation
' ';Prbducfiio.hz;Rate.'.' S | - - Size of Lot
500 or. moré per mom‘h S _(jné week'.s.vp're'dijc'ﬁon
_ 51 to 499 per monfh ST . Two week's production .
0 to _5_0 per m_ohth - e i o :-_O.n,e'monrh 's predﬁe,tio_n
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4.6.2 Group B Inspection.- This inspection, includihg sampling, shall
conform to table 1V and to procedures for special inspection levels of MIL-STD-105.
Group B mspe\_hon shall be performed on production lots of prod.ch that have
passed group A mspec.lon (See 4.6.1 for lot formaiion)

4,6.2,1 Order of inspection wnﬂ’nn Group B.~ u.oup B mspﬂchon shall be
performed in the fohowms order '

,chle IV. - Group B Inspection

) "Reﬁ' ' Test AQL
inspection Para Para o
. _'~"|'}{r:é,r£hong'¢cb';l:"ry 38 46,002 | _."4.0% level S-3
Temperature 3620 401 2.5% Level s»-,4
Immersion - 3.6.3.3 492 . "-4 0% Level S
CBench Hondling  3.6.3.4 4.3 4.0% Le‘«ex's;~3
we;gl-q | : ' ”3,5"_ - 4_.;5.1’.3_ . 4.0% Level 5-3

4.6.3 Group C Inspection.~ This inspzction shall consist of the fecis spacified

“in table V cnd shali be performed on uniis of product that hove been sub;ecfec to

and passed group A and group B inspection requirements. Sample umis shf:” be

- ‘._selecfed in aﬁco'dcnce wrfh 4 6. 3 1.

-4, 6 3 1 Gr0up C mspechons shcll be perFormed on the ﬁrsf produchcm |of

v "nand a'r the 25%, 50%, 75% and IOO% points in produ'-hcn. 1t is not fhe mfenhm 3
~ of the Government to require that all the group C tests be performed on the same

radiac colnbrai‘ors._ Simultaneous testing,” Using: ‘several groups of radiac callbrcrors,

.- may be performed The order of tests and the choice of which units are subjected

to ecch test may be vcned to suti‘ the cvcxicblhfy of teSf Fccnlmes cnd decrease _

'tofc:l festmg time.

13
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responsible fechnical activity aesignm‘eo in the contract. After corrective action
has been taken, additional sample units shall be subjected to group C inspection
(all inspections, or the M>pechon< which the sample failed, ot the option of the
technical activity) and group A and group B inspections may be reinstituted.

However, final acceptance and shipment will be ‘withheld until group C rein-

spection results have shown that the corrective action was effective and approved

by the technical activity.

"4.6.4 Reinspection of Conforming Group B and Group C Sample Units .-
Unless ctherwise speciﬂed sample untts which have been subject to and passed
both group B and group C inspections may be accepted on the contract provided

all damage is repoired ond the sample units are resub|ecfec to and pass group. A

mspeehon.

4.7 Performonce Chec'ks o

4.7.1 Dosimeter Jig As emblv. Insert a chcrged ond cchbrcfed Rodlccmefer
IM-93A/UD (ses £.9.1) inio the r~en.ncl well of the assembly ond discharge it in.

“accordance with the instructions on drowing SM=C=509026. * Repeat the above

procedure for o total of 3 readings and caleulare the average reading. The average

‘reading sholi be within the allowable {olerances specified on drawing SM-C~-50902¢;
readings shall be odjusted for source decay.. Repeat the obove using a Rodxccmefer _

IM=147( ) /PD ond a kcdiccme’rer M~ ?\ )/PD

4.7.2 [JO-GI’""“ Ji ig —«,aerwly. - nsert the detector unit of a calibrated

Radiacmeter hw—l/+/-\7°.) into. the assermbly and expose it to fields of 100 Rods. and -

10 Rads from the source, recqus shall be in accordance with the allowable

tolerances specified on drowmq SM-C~509024., Recdmgs shall be adjusted for source
- decay. Repecf the above using a’ calibrated [M- ~174/PD; readings shall be in* '
" ‘accordance with the r*Howuble ro(ercmces specified on drawing SM~-C= 500024
- Readings shall be. cd|usfed for source decay. Separate the probe- unit'of o calzbra*ed '
~ AN/PDR-27( ) into the two ’rubulor sections. Insert the smcH probe ints: the assembly

and with the rodmc set swn.ched to the SOOmR/hr range, rotate the calibrator shufter

~to the 100R position. . The reading shall be ‘within the allowable. tolerances specsﬁed »
' _on drawmg SM~C~509024; readmgs shall be adlusfed for source decay. T

4, 8 Accurocy. Ecch cchbrafor, when checked w:fh fhe Govemment furnished

~ Victoreen Model 555 Radacon 1i in accordance wi th the procedures specnf\ed herem, .
.shall meef ‘the. reqmrements of g pcrogrcon 3 4 1 S R £

4'.8_.] Dosm_eterJng.zAssemb]y Mecsuremeni‘s_(loWer source) ,‘-_ ; ‘ :, \ -

15.
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. 4.9.2 Doserate Jig Assembly .~ Calibrate all Radiucmeters IM=174 and
IM=174A and Radiac Sets AN/PDR-27( ) supplied as GFE using a cobait 60
source, the calibration of which is traceable ‘to the National Burzau of Standards,
The instruments shall be calibrated at the following points:

——

Instrument . Calibration Point Tolerance
L R —

CIM-174A/PD 100R/hr o £15%
CIM-174PD  100R/e . £10%

- AN/PDR=27( ) 250 mR .

- ' : 25 mR ' v +20%
2.5 mR o : oo
0.25 mR

Any Governmo-'n‘ Furmshnd eGU|pm°nf which can not be calibrated shall not be
used. Select 2 units each of Rodiacmeters IM=174 and IM=174A and 2 units
ot Radice Set AN/PDR=27( ) and check the calibration of each unit in the
calibrotor in sccordance with the procedures specified on drawing
 SM=C-505024., Repeaf each check for a totai of 3 rec:dmg_. per unit end the
‘averoge reoding per unit sholl be within the allowable toleronces specified on
. drawing SM-t -509024; readmgs sha” be cdlusfed for source dncoy (s»e \.,,Lr....,Z)e

_ 4 'IO Surfcf*e Do<e Porn - Us.nq a Go«°rnm nt furnished RG.‘IGC Sw L )

. -,AN’:’DF\ 27 (with beia "th'iC‘ rer“oveo\, calibrated cs specified in Do.c.wcu‘" 4 .2, .

- the surfuces of the Radiae Calibrator AN/dDM -2 shc“ be momfore ’r'n conformanca
R fo fhe requ;rcmenf of parcgrqoh 3.4.3. e S -

4 H Temperofure Tesfs.

S 4, ]'l 1 High' Tempercfurﬁ._ The dosnmeier ||g assembly as def’neo by drawing -
B SM ~D~508967 ard the doserate fig- cssembly as defined by. drcwmg 'SM=D=-508993

S ' : <ha“ be’ subiecfed to Procedu&e 1, Mefhod 501 of MIL STD-810 wﬂh fhe followmg
excepf ons :

"(u) Temperc:fure of sfep 2 sth be + 155°F. o
(b) Sfep 3 shcll be for 24 hours.
' (c) Sfep 4 shcll be+125°F

d) At sfeps 5and 7, equnpmenf shall meet the performcxnce checks of
paragraphs 4.7. 1 and 4. 7. 2.

17
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4,15 Humidity.-. Ti:2 equipment shall be subjected to Procedure |1,
Methed 507 of MIL-STD-810C except that: :

{5) T_'he.equip_men'r shall be opened into its 2 halves during step 1.
(b) Step 2 shall be deleted.

(c) .Performance check, per porcgraphs 4.7.1 and 4. 7.2 shall be

_ occompllsh‘-o during step 4.

(d) Equinment cnqsl be closed os for sioche or_fransportation during
fne first 3 cyfles of step 6. During.cycles. 4 and 5, the’ equnpmenf sha!l be
OrJLfl"U as i onb,J ‘J. i :

(e) Pert crmance check per parcgrcphs 4.7.1 an’ (7.2 chall be
cccompllsheo during step 8§ (see 3 6.2.3)00 _ . -

- 4.16 Vibrotion (E'JIe:'.';.ncncae Search).—= The equipiment shall be subjected

to Procedure X A. *Nr-m'n'w ERTN fhe thod RM 1 o FAIL=STD=-810, Polt

each hali of ihe equipment on fo the table in furn so that the equipmeni may -
be obsérved during the tesiing. Ubon compietion of the test, the equipment
shall meei the performuance checks of 4.7.1 and 4,7.2 (see 2.6.3.6).

H be subjected to Procedure Xi,
~STH-810. Upon compietion ¢f the
test, the equipment shall me ef !he pert rformanice checks of 4,7.1 and 4.7.2

3 4.1’(.)../.', rdetnes o ‘-f.. ./u /'i

(.'se'e'.?: . 3. J,._-_' : ~_ K

4, 18 Scl‘ qu. _ The eqmp‘nenf openec s in operahonal use, “chall be

‘,sublecfed to Method 508 procedure’ 1, of MIL-STD=810. Seit concenfrcmon _
“shall be 20%. Upon.completion of the test the equipment ehcll m-—ef the
' .’»reouxremenis of-'i 7 1 ond 4 7 2 (see u.é.‘. 4. o

a4, 19 Scnd ond Dusf.- The equupment opened as in operchoncl use,. sholl
be subjected fo. f\/‘\ejjnod 510 Procedure 1" of MIL~STD- 810. Upon. completion of
the test the equxpmnm‘ sha” meet the requ:remenfs of 4 7 1 c:nd 4, 7 2 (see
3.6.2.5). : :

4, 20 Rcd:ologncal Tesfs.-, These tests shall be performed by or under the

direct supervision of the Kad:olocnﬁcl Protection or Radiological Safety Officer
) lemployed by the contrccton in uccordance wnfh current Atomic Energy Comm:ssuon
"“Regulchons. : :

4.20.1 Source Tests.=

4.20.1.1 Source leak Tests.- Filla 200—500 ml beaker about 2/3 _fu'll

19
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efﬁclency (E) in counts per disintegration of 570 by subhccfmg background
number of counis (gotten by coun'rmg clean piece of smear paper for same time
as standard solution smear paper} from the number of counts from the srandard
solution smear paper, dividing by the counting.time, then dividing by A.
Caleulate the standord countmg hme (T) in minutes by using the following
formula: ' : ‘

- 1=8x 1074 (50E + B)
2 ,

where B is bockgrouhd counting' rate in counts per minufe.

3. To test edch source atfach a clecn piece of smear paper
to the rubber of plastie~tipped handles (use rubber cement if necessary 2 Pro-
tect testing personnel by placing a transparent shield (af least 1 g/cm?,
preferably plastic) between the personnel and source handling crea. Fonchng
the source with one pcir of tongs and the smear papbr handle with another pair
of tongs wipe all surfoces of the source applying moderate pressure. Count the

test smear paper in the same maaner os the background and standard scluiion
g

smeor paper.were counted. The counting time w;H be the next largest whole’
numbel of mmutes greater ihan T.

4.,20.2 CahHmfor Con.‘cmmchon Test.

4 20, 2 1. pc-' ement and Counting Pmcw‘ura - Use me ndemlcul mocedure

' oufhned in 4,201 ..‘J with the .ﬂtowmg exc,er)* ons:

o 1. Use commercm”y ovalloboe cotton swabs in plc:ce of smear
paper and handle.  To count the cotton swab, cut off all but a short stub of the

fr.handie and 1cpe fh'= stub to the plcmchef ‘centering Hwe coffon in the picnchef.'

2 Use fhe followmg Forrnulcz fo col»ulcfe T

1—6 4>< 10 -3 (12 5E+ B)
.E2

| 4.20,2.2 Dosimeter Jig Assembly Wipe Test.-

‘WAR"'NING”
Do not under any circumstances expose the eyes
. to the radiation field by peermg info the access
- 'hcle while the swivel cover is swung aside.

21
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5. PREPARATION FOR DEILIVERY |

5.0 Pre<ervchon and Packaq'ng.f Preservation and Packaging shall be level
A or C os specified (see 6.1). :

5.1.1 Level A.-

| 5.1.1. 'ie;znin - Rcdmc Calibrator AN/UDM-Z shall be elecned in

» cccorccnce .vxrh "ro\.ess ~1 of .v‘\l.,-P 116.-

5.1.1.2 Drying.- Radiac Calibrator AN/\JDM~2 sha!l be dried in accordcnce

 with fHe cophccrl procev‘ures of MH. -P-116.

5.1.1.3" Preservation Applicaﬁon.—_ None required.,

5.1.1.4 Unit Packeging.~ Unit packaging shall be in accordance with the
methods prescribed in fAIL=-P=114 a5 :p:clfied heriin, -

5.1.1.4.1 Technica! Literature .- Ecch fecBnicc_l literature shall be packaged
Meihod 1C~i. T .

5,1.1.4.2 Radiac Calibrator AN/UDM~2 .~ Each co:_lib'rc'ror shall be individually
ch:.\n':ﬂd Wethaod il as foilows: Secure the shipping locka of both cssemblies of the

- calibrotor, t‘lar"e the 2 h"lve of the ccii‘brc'rvcr together and secure the fastenings.

Cusrnc.w the colibrator on all clv"dc':{s"\f tth cells or pa ,;‘ or beth fubricated offbef—

Z{') RS pp

,elass ‘.,Jﬂ ier-resistont, vorle*y SV, grade.

" W5E dcsnaneu to pzofecf all pru;echons and -absork the shock of impact.in handiing - ,

and fransit.’ Plcce the cushioned calibrator within o close=fitiing fiberboard box

" conforming fo PPP-B=636, W3c. Place the technical literature, packaged as specified
Sin 5.1.1.4.1, on top. of the cushioned calibrator, dnrecfly ‘Under the hd of fhe bo,\. o
' -("ose fhe box as. specxfled in fhe cppendlx of the bo>\ specuflcohon. o

5.1.2 Level C.- RCldlClC Calnbrcfor AN/UDM-Z rhc” be preserved and
packaged in @ manner fhaf will afford adequate protection against physical and

- envnronmemal dcmcg° durmg shxpmenf hcndlmg and. hmxfed intransit sforoge.

5. 2 Pcckmg.-_ Pcckmg sholl be |eve! A, B or C as speﬂﬂed Shtppmg

con’rcmer for all levels shall be ‘capuble of stcckmg and supporting superimposed
'Iouds, during shnpment and storage wn‘hou'r damaging the conicmer(s) or ns contents

-‘f (see 6 l(b) )e.

23

e e e g e T S T



‘cccordonce with pil=570

MIL-R-55350(EL)

;)‘

the appendix of the opplicable box specification.

.’3.2.3 Leve! C-—

5.2.3 1 Potletized _iac_:' - /-\ quonf ty of Rcdlc” Calibrators AN/UDM-2,
packaged as s specified in 5.1, shall be palletized as specified in 5.2.1.1 except

that the fiberboarc caps shall be class domestic.

.5.,2.3.2 Less Tharn Pulletized Load “-"-'When quantities per destination are
fess thon a pn“ef toao ‘o r:.Ja"m,) of Radiac Calibrator AN/UDM=2, packaged
as specified in 5.1, shall be pack@d as specified.in 5.2.2.2 except that the
fibarboard boxes shatl conform to PPP=R=640 and PPP-B-636, class 1 and class

" domestic, respectively, ond reinforcing shall not be required for boxes conform-
ing to PPP-B~ ‘3*). " " ’

3 bharbing. = Iy addition to any special marking required by the contract

2

cnd exiérior 'lﬂo‘ no "f"'f i r's 4"“” be’m:':rked in

5.
or order, irterior 5\0(\-!(0“‘"<~

. NOTES
A0 Infended vse -

6.1.1 Th

. 07 [ N,
.ir/- LN ( // :, RS D

sourceés {(ong 20 microcurie source and r‘:vee 25 mn.hcune sources) crrcngnd to

‘radiate info a central covniy. The o 'ppﬁx fieldis utilized in checking the opercmoncl_‘
reliability of Ranccr’:era. IM=9(: )/PD while the lower field perfor ms @ smllar
’ffuncnon for Rconorrnefars I‘v\ VJ( ) and 'IM ]4/( )/PD. :

6 1 2 The dose rate jig cssembly cons:s'rs of a drawer um’r cnd a spacer- bloc-<. =
Th° drawer unit contairis ‘an encopaulcted 25 millicurie SR-90 source. The' spccmg
block provides varying field intensities used to calibrate radiacmeter probes. This

" assembly is utilized to cohbrc’re Rodlccmeters IM=174 cnd lM-774( ) cnd RGd!OC Set,
AN/PDR-27( ) |

6.2 Ordering Data .~ Procurement documents §h9u;l;i ,'spe'ci?y the following:

(o) Title, number and ’dcxfe“ of this speciﬁcdfibn 'ch'd.qny dmendmépt
thereto. ' o ' '

- (o) Levels of preseryation, packaging qnd_pdcking (see Section 5).
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Custodian

Army=-EL

Victoreen Model 555 Radacon i 1 each
~with instruction manual, _ ‘
Victoreen Model 555-100~pB
probe, Victoreen Mode|

555-100-1C probe, and

accessories 1-5 per drawing

SM-A=-509093, Timer 555-50
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v { : SFECIFICATION ANALYSIS SHEET .} Eorm Approved
| { : ‘Budget Bureau No. 22-R25§
INSTRUCTIONS: This shee’ is ta e filisd out by pertonne!, either Government or contractor, involved 1n the
use of specification in prozurement of products for ultimate use by the Department of Defense. This shezt
is provided Jor mbraining inionaatic ~n the use of this specification which will insure that suitabls products
‘can be procured with a minimuerm emount of delay &nd 2t the least cost. Comments and the return of this form
viili be eppreciated. Foid ¢n lines on reverse side. stapie in-corner, and sené to Drepanng activity. Comments
and suggestions subrn:tied on thus form do not constitute or imply authorization to-waive any portion of the
referenced docurrantis) or surve to amend contractual requirements.
SPFECITICATION ~
MII~E-55250(EL) RADIAC CALIERATCR AI’/’JDM-Z( )
ORG ANIZ A TION
iTY AMND ST ATE CONTHRACT NUMBER
4 MATERIA. PROCURED UNDER 4
. . [T OIRECT GO VERNMENT CONTRACT ) suBCONTRACT
.OHAS ANY PART OF YHE IPELIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PRCCURE-
L MENT UsL® AR ) :
A. GIVE CARAGRAF H NWMBER Al WORDING.,
BE. RECOMMENTATIONS FOR CORALCTING THE LEFICIENCIES
.
\ :
i
2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID -
3. ISTHE SPEC‘FICAT!ON RE TRICTIVE"
. D YES | ] NG (11 "yes . in whet wa)")
v . 4. REMAR KS (Artach any perunern data t-h:ch meay be of use in improving this spe:lhcahon If there are additional pax'acrs.
. - atiech t0 form und p‘oce both in an envelops aameaaed to prer-urmg actnny) . -
I . . .
"sUSMITTED BY (Rrinled or typed name and activity -‘Opliona_l) DATE

L ' D FORM 14?6 . REPLACES EDITION OF 1 OCT 64 WHICH MAY BE USED.
: 1 JAN BE o .

, . , o ~ ESC-Fif 1068-68
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THIS DOCUMENT HAS BEEN PURCHASED
- BY THE GOVERNMENT AND MAY BE REPRO-_
DUCED AND USED IN CONNECTION WITH -
ANY GOVERNMENT PROCUREMENT OR
MAINTENANCE OPERATION.
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NOTE: DATA MARKED WITH AN ASTERISK (*) IS PECULIAR

70 A PRIOR MANUFACTURER IT DOES NOT TAKE
PRECEDENCE OVER ANY OTHER DATA ON THIS
DRAWING, AND I5-NOT CONTRACTUALLY BINDING
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REVISIONS

LTR]  DESCRIPTION

DATE | APPROVED

C | REDRAWN LSO EcrP

1280\ £5 Hdw

NIBEDR2010 MOR 9]0 INCORForATED | 8!

SOUBCE CONTROL DRAWING

I | 7|Ak| 800 63 |5M-B- 5090481 | MATERIRL , RADICACTIVE g¢1
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OXDIOIO RN EIK |5M-B-50 9053 | WINDOW, OUTER
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o o - secron A-A L 15T SM-B- 50905] | CAPSULE, OUTER
APPROVED SOUECE 2| /1| | |smB-509050 | PLUG
MFG PART M0 | SOURCE »  CEE R U A {SM-8:509049 | CAPSULE, INNVER )
ﬂ 3 FlG IM CO.ST FAUL MINN. 55/05 R, |hmo R“ELYQ- ) ,%2,3%_‘ IDENTIFYING NO. B SPECIFICATION |NOTE
' PARTS LIST

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES

‘| TOLERANCES ON:

FRACTIONS. ' DECIMALS "ANGLES

m— — . em—

DH-28-043-AMC-
02402F

FORT MONMOUTH

DEPARTMENT OF DEFENSE
U. S, ARMY ELECTRONICS COMMAND
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ELECTRONICS COMMAND

SOURCE ASSEMBLY

Allti..

FORM 10498 Hish-Fu sse-1d
APA 13 .

|

' - . MATERIAL: - .
. SM‘D'508q75 DL"508 9&5 . . s | REVIEWEDER-/ 5/” ’F- SIZE |CODE IDENT NO. y
NEXT ASSY - " USED ON ___ appROVED R/ sm'e] B | 80063 5/]’/’8“507048
APPLICATION oate2d FrB g9 |scae 477 [sHeeT ] oF 3

WHE_N REFERRING 1D THIS DRAWING STATE DRAWING NQ. APPLICABLE ISSUE LETTER IF ANY, AND DATE




O

THIS DOCUMENT HAS BEEN PURCHASED. .
BY THE GOVERNMENT AND MAY BE REPRQO-
DUCED AND USED IN CONNECTION WITH
ANY GOVERNMENT PROCUREMENT OR
MAINTENANCE OPERATION. .

NOTES
1. THIS ASSEMBLY SHALL MEET SPECIAL ‘FORM HATERIAL TEST REQUIREMENTS

OF TITLES 49, CODE OF FEDERAL REGULATIONS..

TION OF 43343 (REFERENCE ANS1 NS42-1977)..

3. THE RADIOACTIVE SOURCE ASSEMBLY. MUST BE EVALUATED AND APPROVED
-FOR USE BY THE NUCLEAR REGULATORY .COMMISSION OR AGREEMENT STATE,
CONTRACTOR TO SUBMIT DOCUMENTAT!ON OF THE ABOVE TO HEADQUARTERS:
CECOM, DRSEL-SF-H, FORT MONMOUTH, NJ 07733, :

DIAC CALIBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQUlRE'iENT
AND TEST PARAGRAPHS OF SPEC MIL-R-55350:
REQT PARA

3.0.1.2

;TEST _PARA .
4.6,1,2

QUIREMENT AND TEST PARAGRAPHS OF SPEC MIL R~ 55350--

2. THe sTRoONTIUM -390 (sR90) SOURCES MuST MEET THE ANSI cuxssxrch- '

5. IN ADDITION, EACH SOURCE ASSEMBLY SHALL MEET THE FOLLONING RE‘ ’

B X v
NOTE: DATA-MARKED WITH AN ASTERISK (*) 1S PECULIAR
TO A PRIOR MANUFACTURER, IT DOES'NOT TAKE T
PRECEDENCE OVER ANY OTHER DATA ON THIS
DRAWING, AND IS NOT CONTRACTUALLY BINDING
ON EITHER THE CONTRACTOR OR THE GOVERNMENT,

j, WHEN THE SOURCE ASSEMBLIES ARE INSTALLED. IN - THE AN/UDM 2 ( ) RA-_

REVISIONS

DESCRIPTION DATE { APPROVED

C| SEE SHEET } 1R Es. s

6. BACK SURFACE TO BE PAIN/ED YELLOW (COMMERCIAL) FOR IDENTIFICATION
AND EACH SOURCE ASSEMBLY SHALL CONTAIN A SERIAL NUMBER IN ACCORDANCE
WiTH PARAGRAPH 3.9,2 OF MIL-R-55350,

7. AIR PRESSURE BUILD UP DURING ASSEMBLY PROCEDURES MAY PRODUCE

BULGING OF EITHER OR BOTH ITEMS 4 oR 5, ACCEPTABLE BULGING 1S AS
NOTED,
8, THE sR- 90 RADIOISQTOPE SHALL BE CONTAINED IN A CERAMIC CARRIER

MATERIAL, THIS CARRIER SHALL BE SPHERICAL, DRY, FREE FLOWING MA-

" TERIAL WITH AT LEAST 957 HAVING. A DIAMETER IN THE RANGE OF 35 ni-
_ CRONS MINIMUM TO 65 MICRONS MAXIMUM, -

9, 7vHE SR-90 RADIOISOTOPE WHEN CONTAINED IN THE .CARRIER SHALL BE
IDENTIFIED AS THE ACTIVATOR.

9,1, THE ACTIVATOR SHALL HAVE A MINIMUM SPECIFIC ACTIVITY OF 100

~MILLICURIES PER GRAM OF ACTIVATOR, _

9,2, THE ACTIVATOR SHALL EXHIBIT A SOLUBILITY NOT [N EXCESS OF 0.1
PERCENT WHEN A SAMPLE 1S SOAKED AT 25°C FOR 2l HOURS IN 100 micLr-

REQT PARA - TEST PARA LITERS OF (.1 NORMAL HYDROCHLORIC ACID, -
3.11 R 1% 1 10, THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A QUALITY
3.11.1 - 4,10.1.1 » ASSURANCE SYSTEM THAT MEETS THE. REQUIREMENTS OF MIL-0-9858.
3.11.1.1 4,10.1.3 ' ' 11. PRIOR TO THE AWARD OF A CONTRACT FOR SOURCE ASSEMBLIES, THE
3.11.1.2 4,10,1.2 2. ll l 15) 1.4 VENDOR SHALL SUBMIT FOR APPROVAL WRITTEN PROCEDURE FOR:
3.11.1.3 4,10.1.5 A MEASURING THE RADIATION OUTPUT OF YHE 5R-9D sources;
FIND | QTY ’ PAﬁTf:NO. OR NOMENCLATURE OR
NO. _Lvaao , IDENTIFYING NO. * DESCRIPTION SPECIFICATION (NQTE
N PARTS LIST _ _
UNLESS OTHERWISE SPECIFIED | S s DEPARTMENT OF DEFENSE

ODIMENSIONS ARE IN INCHES
TOLERANCES ON: :
FRACTIONS DECIMALS ANGLES

U.S. ARMY ELECTRONICS COMMAND
FORT MONMOUTH NEW JERSEY 07703

SM-D-508975 | DL 508965

NEXT ASSY USED ON

APPLICATION

MATERIAL:

| SOUR CE ASSEMBLY
ELECTRONICS COMMAND

REVIEWED ’ "SIZE | CODEIDENT NO.

APPROVED ——{B | 80063

SM-B-50904 8

JpATE - SCALE | [sHeer 2 0 3|

AMSEL FORM (G438 HISA~F¥ 388-7)
| Arn 18

. Y
: WHEN REFERRING TO THIS DRAWING STATE DRAWlNG NO., APPUCABLE 'SSUE LET'ER IF ANY, AND DATE




THIS DOCUMENT HAS BEEN PURCHASED
BY THE GOVERNMENT AND MAY BE REPRO-
DUCED AND USED IN CONNECTION WITH

- ANY GOVERNMENT PROCUREMENT OR
"MAINTENANCE OPERATION. i

ASSEMBLIES.,

APPROVAL BY HDQTRS, CS & TA LABS.

REQUIREMENTS,

NOTE: DATA MARKED WITH AN ASTERISK (*) IS PECULIAR
TOA PRIOR MANUFACTURER. IT DOES NOT TAKE
PRECEDENCE OVER ANY OTHER DATA ON THIS

- -DRAWING, AND 1S NOT CONTRACTUALLY BINDING
.ON_EITHER THE CONTRACTOR on THE GOVERNMENT,

B, DETERMINE THE QUANTITY OF SR- 90 CONTAINED IN EACH SOURCE

12. ONLY THE ITEM DESCRIBED ON THIS. DRAWING WHEN PROCURED FROM - THE
VENDORS LISTED HEREON 1S APPROVED BY HDQTRS, CSRTA LABS (ERAncom).
FT. MONMOUTH, NJ 07703 FOR USE (N THE APPLICATION SPECIFIED HEREON,
A SUBSTITUTE [TEM SHALL NOT BE USED WITHOUT PRIOR. TESTING AND

PRIOR TO SUBMISSION FOR HDATRS,

CS&TA LABS APPROVAL, THE SUBSTITUTE ITEM SHALL MEET NoTeES 1-11

REVISIONS

LTR DESCRIPTION DATE AF"PROVED
C| SEE SHEET ] 12506| E5-Hulw

o . S FIND | Q1Y CODE PART NO. OR .
AL S NO. JREGD]  1DENT. - IDENTIFYING NO.

NOMENCLATURE OR
DESCRIPTION

SPECIFICATION |NOTE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

‘DIMENSIONS ARE IN INCHES

TOLERANCES ON:

FRACTIONS DECIMALS ANGLES

. FORT-MONMOUTH

DEPARTMENT OF DEFENSE
U.S. ARMY ELECTRONICS COMMAND

NEW JERSEY 07703

| sourcE AssemBLY

: _ T [mateniAL ELECTRONICS COMMAND]
o M-D‘50¢9775 DL‘ 508?2 i L REVIEWED SIZE | CODE IDENT NO.
I wextassy - | useo on APPROVED B | 80063 5/14'5‘509048
_APPLICATION DATE SCALE | [sHeer 3 oF 3_|

AUSEL FORW 10490 ' HISA-Fu_ $3g-13
1 APR 13 C
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WHEN REFERRING ro This DRAWING STATE ‘DRAWING NO., APPLICABLE 1SSUE LEﬁER IF ANY, AND DATE




THIS DOCUMENT HAS BEEN PURCHASED NOTE: DATA MARKED W|TH AN ASTERISK (*). IS PECULIAR REVISIONS
- BY THE GOVEANMENT AND MAY BE REPRO- R TOAPRIOR MANUFACTURER. IT DO:SOP:‘OTTHISAKE LTR DESCRIPTION DATE | APPROVED
DUCED AND USED IN CONNECTION WITH . PRECEDENCE OVER ANY OTHER DAT
| : LY BINDING REDRAWN WiTH ECP B G Es- Hdw
a'ﬂ,.“r‘éﬁ'ﬁ.’é“é‘o“p‘s:i‘?.%‘.’f“““‘»°" Sﬁ“ﬁiﬁ‘én"r"u‘} ‘&'L"&E&"JS%%’?SE GOVERNMENT, C yjBroaz o, woe 020 al
N LO30MAYX Pl:,?M/SSIBLE o —-Z3UNS -2A
3 /4"""_ BULGE- SEE NOTE 7 _4_,_’_335,:_.;./—4‘ (REF)
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NN f_";;sf SN | SR
N KR @ SOURCE CONTROL DRAWING
I 1] 1 71{Alk|800.6 3 [sM-B- 509057-1 | MIATERIAL , RADIGACTIVE ge9
o I AC”VEAEE‘? ,‘ el SM-8-509054 | PLUG ‘
( | 5] SM-B-509053. | WINDOW, OUTER
14l SM-B-509052 | WINDOW, INNER
| o SECTION ’4"4 1311} |sm-8-509051 |CAPSULE, OUTER -
| ./JPPEOVEDSOU’ECE ; 211 [5MB-509050 |PLUG.
MFG PART Mo SOUPCE. ||/ |SM-8-509049. |CAPSULE, INVVER
3 FlG _~ |3MCoSTAAL MMV 55105 Wl | RS | o
) PARTS .LIST

| UNLESS OTHERWISE SPECIFIED

TOLERANCES ON:

JDIMENSIONS ARE IN INCHES

ANGLES | .

DA-28-043-AmcC-
02402F

FORT MONMOUTH

DEPARTMENT OF DEFENSE
U. 5. ARMY ELECTRONICS COMMAND

NEW JERSEY 07703

Cn-p508994
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JMATERIAL:

. JELECTRONICS COMMAND
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THIS DOCUMENT HAS BEEN PURCHASED NOTE:
BY THE GOYERNMENT AND MAY BE REPRO--
DUCED AND USED IN CONNECTION WITH
ANY GOVERNMENT PROCUREMENT OR

MAINTENANCE OPERATION.

NOTES :
1, THIs ASSEMBLY SHALL MEET SPECIAL FORM MATF"IAL TEST REQU[REMENTS‘

ofF TITLE U9, cope oF FEDERAL REGULATIONS.

TioN oF 43343 (RerFeReNcE ansl NSH2- 1977).

"3, THE RADIOACTIVE SOURCE ASSEMBLY MUST BE EVALUATED AND APPROVED
FOR USE BY THE NUCLEAR REGULATORY COMMISSION 0% AFREEMENT STATE.
CONTRACTOR TO SUBMIT- DOCUMENTATION OF THE ABOVE TO HEADQUARTERS,
CECOM, DRSEL-SF-H, FORT-MONMOUTH, NJ 0770). o
lj, WHEN THE SOURCE ASSEMBLIES ARE INSTALLED IN THE. AN/UDM -2.( ) RA~
DIAC CALIBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQU!REMENT
AND TEST PARAGRAPHS OF SPEC MIL-R-55350:

'REQT PARA’ TEST PARA
3.4.1.1 4.6.1.1
3.4.1.3 4.6.1.3 .

5. IN ADDITION, EACH SOURCE ASSEMBLY SHALL MEET THE FOLLOWING RE-
- QUIREMENT AND TEST PARAGRAPH3 OF SPEC MIL-R-55350:. :

2. THE STRONTIUM =90 (SRY9D) SOURCES MUST MEET THE ANSl CLASSIFICA- o

DATA MARKED WITH AN ASTERISK (*) IS PECULIAR
TO A PRIOR-MANUFACTURER. IT DOES NOT TAKE

. PRECEDENCE OVER ANY OTHER DATA ON THIS
DRAWING, AND 1S NOT CONTRACTUALLY BINDING'
ON EITHER THE CONTRACTOR OR THE GOVERNMENT,

REVISIONS
LTR] DESCRIPTION OATE | APPROVED
Clsee speeTr / BV £s - M

6. BACK SURFACE TO BE: PA[NTeb'aEn (coMMERCIAL) - FOR IDENTIFICATION
AND EACH SOURCE ASSEMBLY. SHALL CONTIAN A SERIAL NUMBER IN ACCORDANCE
WITH PARAGRAPH 3,9.2 oF MIL-R-5535).

7. AIR PRESSURE BUILD UP DURING ASSEMBLY PROCEDURES MAY PRODUCE
BULGING OF EITHER OR BOTH ITEMS 4 0R 5, ACCEPTABLE BULGING IS AS
NOTED.

8. THE sr-50 RADIOISOTOPE SHALL BE CONTAINED IN A CERAMIC CARRIER
MATERIAL., THIS 'CARRIER SHALL BE SPHERICAL, DRY, FREE FLOWING MA-
TERIAL WITH AT LEAST 95 HAVING A DIAMETER IN THE RANGE OF 35 MI-
CRONS MINSIMUM AND 65 MICRONS MAXIMUM,

9, .THE SR-30 RADIOISOTOPE WHEN CONTAINED IN THE CARRIER SHALL BE o i

IDENTIFIED AS THE ACTIVATOR.
9.1, THE ACTIVATOR SHALL HAVE A MINIMUM SPECIFIC ACTIVITY OF 190

"MILLCURIES PER GRAM OF ACTIVATOR.
- 9.2,

THE ACTIVATOR -SHALL EXHIBIT A SOLUBILITY'NOT IN EXCESS OF
0.1 PERCENT WHEN A SAMPLE IS SOAKED AT 25°C For 24 Hours IN 100
MILLILITERS OF 0.1 NGRMAL HYDROCHLORIC ACID,

REQT PARA TEST PARA 10, THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A QUALITY
3.11 4,10 ASSURANCE SYSTEM THAT MEETS. THE REQUIREMENTS OF MIL-0-9853,
3.11.1 4.10.1.1 11, " PRIOR TO THE AWARD OF A CONTRACT -FOR SOURCE ASSEMBLIES, THE
3,11.1.1 4,10.1.3 VENDOR SHALL 'SUBMIT FOR APPROVAL WRITTEN PROCEDURE FOR:
3.11.1.2 " 4,10,172 8 u 10 1.4 A, MEASURING THE RADIATION OUTPUT OF THE 'SR- -90 sources. -
3.11.1.3 4,13.1.5 X
FIND | Q1Y CODE PART NO. OR NOMENCLATURE OR
NO. [REGD] - IDENT, IDENTIFYING NO. " DESCRIPTION SPECIFICATION |NOTE
D " PARTS LIST :
"UNLESS OTHERWISE SPECIFIED DEPARTMENT OF DEFENSE
; U.S. ARMY ELECTRONICS COMMAND ~
DIMENSIONS ARE IN INCHES ;
TOLERANCES ON: FORT MONMOUTH NEW JERSEY 07703
FRACTIONS DECIMALS ANGLES . ~ A
= | | SOURCE ASSEMBLY
SM-D-508994-1 | MATERIAL: ELECTRONICS COMMAND
SM-D-50898) |DL-508965 REVIEWED ___| se [coot 1oenT o, .
NEXT ASSY USED ON APPROVED | B| 80063 SM-B-509057
APPLICATION DATE SCALE | [sHeer 2 0F 3

HIsA-ra 330-7)

Il

AuseL romu jo49d
| APR TS

WHEN REFERRING TO THIS DRAWING STATE DRAWING NO., APPLICABLE 1SSUE LETTER IF ANY, AND DATE
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BY THE GOVERNMENT AND MAY BE REPRO-
DUCED AND USED IN CONNECTION WITH
ANY GOVERNMENT PROCUREMENT OR
MAINTENANCE OPERATION,

ASSEMBLIES.,

QUIREMENTS..

12. ONLY THE ITEM DESCRIBED ON THIS DRAWING WHEN PROCURED FROM

THE VENDORS LISTED HEREON IS APPROVED BY HDQTRS, CS&TA LABS .(ERADCOM),
FT. MonMOUTH, NJ 07703 FOR USE IN THE APPLICATION SPECIFLED HEREOH.

" A SUBSTITUTE ITEM SHALL NOT 'BE USED WITHOUT PRIOR TESTING AND
APPROVAL BY HDATRS, CS&TA LABS. - PRIOR TO SUBMISSION-FOR HDQTRS,
CSATA LABS APPROVAL; THE SUBSTITUTE ITEM SHALL MEET.NOTES 1-11 Re-

- - —— " A
THIS DOCUMENT HAS BEEN PURCHASED NOTE: DATA MARKED WITH AN-ASTERISK (*) IS PECULIAR
) TO A'PRIOR MANUFACTURER. IT DOES NOT TAKE
PRECEDENCE OVER ANY OTHER DATA ON THIS
DRAWING, AND. IS NOT.CONTRACTUALLY BINDING
ON EITHER THE CONTRACTOR OR THE GOVERNMENT,

B. DETERMINE ‘THE QUANTITY OF SR-37 CONTAINED IN EACH SOURCE

REVISIONS

LTR

DESCRIPTION

DATE { APPROVED

C| see sHEET I’

A\ ES Wi

FIND | aTY CODE _ ‘PART NO. OR
NO. JREQD} - 10ENT." | 1DENTIFYING NO.

'NOMENCLATURE OR
DESCRIPTION

| speciricamion |wore

PARTS.LIST

UNLESS OTHERWISE SPECIFIED |
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TOLERANCES ON: )
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DEPARTMENT OF DEFENSE
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RSEL-SF-MR . . Minutes of Project Control Board Meeting (PCB), 3 Nov 83
: S Refurbishment of AN/UDM 2 Radiac Calibrator

" m-ED-Es-1 DRSEL-SF 2 December 1983
e Lo Fischer) , o o ' ‘ C. Watson/mm/54427

.« This office has taken the following actions with regards to tasks assigned IAW subject
'CB meeting .

: ‘a. The configuration and placement of all labels was completed via PCP meeting, 28 Nov-
mber. 1983, ‘

b. A specific set of instroctions for refurbishing and restoring AN/UDM-2 to "A" condit-
.onak-was completed via PCB meeting, 28 November 1583.

.c. The present radiation level at the external surFﬁce of the AN/UDM—Z is consistent with
‘he US Nuclear Regulatory Commission concept of maintalning radiation exposure As Low As Reas~
mably Achilevable (ALARA). IAW the above concept, request that Para 3.4.3 of MIL-R-55350A(ER)
lated 9 June 1982 be changed to the following

V'SURFACE DOSE RATE The maximum dose rate at any point on the external surface of the
Calibrator Set shall be As Low As Reasonably Achievable (ALARA) consistent with US
Nuclear Regulatory Commission and US Department of Transportation Requirements. This
requirement applies under all conditione of storage (see 4.8)". : :

L. Request that draft documents, referenced in paragraph 1 be provided this office for re—>
7i‘ nd recommendations as soon as possible. o

* STEVEN A. HOR .
Chief Materiel Sfty Engrg Div o




MIL.-R-55350A(ER)
9 June 1981
SUPERSEDING
MIL-R-55350(EL)
16 December 1971

'MILITARY SPECIFICATION
RADIAC CALIBRATOR AN/UDM-2()

This specxﬁcatron is approved for use by Electronics Research and Development,_
Command, Department of the Army, and is available for use by all departments and
agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specmcatxon covers the requ1rements for Radiac Callbrator which
provides the facilities for checking the operational reliability and calibration accuracy
of various radiacmeters and radiac set. The calibrator consists of a dosimeter jig
assembly and a dose rate jig assembly, each assembly can be utlllzed 1ndependently of
“the other (see 6.1).

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The effective issue or revision of the followmg documents
shall be:that listed in the" Department of Defense Index of Specnflcatxons ‘and Standards
(DODISS) and supplemeénts thereto, unless (i) specific issues are set forth therefor in the
cited specifications, or ‘(i) issues different than those specified in ‘the cited
specifications are set forth in the sohcntatlon. The date of the apphcable DODISS and .
supplements thereto shall be as specified inthe solicitation or contract.

SPECIFIF‘A TIONS

MIL.ITARY

t

: M][_.;P-l]_6 . < Preservation Packing, Methods of ~ - = - :
MIL-P-11268 - Parts, Materials, -and Processes ‘Used in
IR - . " Electronic Equipment ~ .~ R ST

O MIL-M-13231 . - Marking of Electronic Items .

MIL F lll072 - Flmshes for Ground Electromc Equipment

-Beneﬁcxal comments (recommendatnons, addltlons, deletlons " and _.any
pertinent data which may be of use in improving this document should be
. addresssed - to: Commander, US .Army .Electronics Pesearch ‘and
Development. Command, Combat Survexllancet and Target Acquxsltlon
Laboratory, ATTN:: DEL(“S PE, F'ort Monmouth NI 07703, by usmg ‘the |
self-addressed Standardization Document Imorovement Proposal (DD
g Form llt26) appearan at the end of this document or by letter ) o

- FSC 6665
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3.4  Performance.

3.4.1 Calibration accuracy.’

3.4.1.1 Dosimeter jig assembly (lower source). The dose rate produced by the
lower sources shall be within + 5R/min when related to a secondary calibration
.standard. When measured in accordance with 4.6.1.1, using ‘a government
furnished Victoreen Model 555 Radacon I, the dose rate produced’ by the lower
. sources shall be 205 R/rmn + SR/mm

"3.4.1.2 Dosxrneter iig assembly (upper source) The dose rate produced by the
upper source shall be within + 0.05 mR/min when related to a secondary calibration
: standard. When measured in _accordance with 4.6.1.2, using a government
furnished Victoreen Model 555 Radacon I, the dose rate produced by the upper
source shall be 0.95 mR/min + 0.05 mR/min.

3.4.1.3 Dose rate jig assembly. All measured test posmon dose: rate shall be
within £ .5R/min when related to a secondary calibration standard. When measured in
accordance with 4.6.1.3, using a government furnished Victoreen Model 555 Radacon 11,

the d(/JSE rate produced w1th the shutter in the 100 R/hr posttlon shall be 44.5 R/mm +
0.5 R/min.

3.4.1.4  Radioactivity. The government shall be. prov1ded with the maximum
~ quantity of radioactive material contained in"each sealed source needed 'to produce the
required radiation output for compliance with 3.4.1.1; 3.4.1.2 ‘and 3.4.1.3. Each sealed
source shall not exceed the’ maximum.. quantxty of radloactlve materlal specified and
shall in accordance withs ™ = :

- a. Specxal form material - test requxrements of Tltle 49, Code of Federal
Regulatxons of US Department of Transportatlon regulatlons. '

Amerlcan Natxonal Standards lnstxtute NS&Z 1977 class:fxcatlon of ati_ '
least 43343 S ; . .

Approval by the US Nuclear Regulatory t‘omrmsmn or Aqreement State
for 1ts mtegrxty of constructxon._- o '

;The qovernment shall be provxded thh supportmg documentatnon 1nd1catmo comphance
with a, b, and c above. e : . _ . . .

3 4.2 Compatxbxlltx Radlacmeters IM-9( )/P D, IM-93( )/UD and IM 1A7( )/PD
- when exposed in the dosimeter jig assembly for the time specified shall respond in
accordance with the appropriate reading and tolerance specified in figure 3-1 (see.
- 4.7.1). Radiacmeters IM-174A/PD and IM-174B/PD and Radiac Set AN/PDR=27( ), when
" calibrated in the dose rate ‘jig assembly in accordance with .the mstructlons shall

respond in accordance w1th the approprlate readmg and tolerance specxﬁed m flgure 3-2
(see 4.7.2). : :
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FIGURE 3 - 2. Dose rate jig assembly.

| 1. M- 174( )/PD IM- 174A/PD M- l7hB/PD

a. Release shlppmg lock : o

b. Remove detector assembly from M-~ 174( )/PD. - Position it securely in
drawer, Sw1tch on IM-174( )/PD Set lt up per its mstructlon plate.

c. Close drawer ,

d. - Rotate shutter to 100 R/hr posxtnon. Note meter reading.

e Rotate shutter to 10 R/hr position. Note meter readmg

f. Meter should read: '
(1) IM-174 between 177 and 117 at 100 R/hr and between 18 and 11 at

10 R/hr. -
(2) M-174(A) and lM 174(8) between 120 and 80 at 100 R/hr and‘"
- between 12 and 8'at 10 R/hr, = 5

I not, remove calibration’ control cover. Ad)ust IM 174( )/PD untll it
- reads in tolerance at both positions. A

g. Close shutter.: Open drawer.. Remove’ detector assembly. Replace it in

~ the IM-174()/PD. o .
h. Close drawer locate and close shipping lock ?L-ock source ‘shutter with
' the key. B

2. AN/PDR 27 J, L2 R and S

‘ .a.' j_Release shlpplng lock

b. By removing bolts from probe clips, separate both probe umts
e Check that spacer- block is completely inside*drawer.-’ s _ o
d. Close” the : ‘drawer.: ©* Insert smaller ‘probe into " hole’ in handle end of"

~ drawer. Switch to 500 ‘mR/hr range and rotate shutter to 100 R/hr position. -
“Rotate’ small probe to achleve mmxmum and maxxmum readlngs. Note ‘

S readmgs.
€. The average readmg shall be 200 mR/hr + 30% or: l&ﬂ to 260 mR/hr. .
~ f. - Rotate shutter to off position. Remove probe unit and open drawer.

Remove spacer block and turn over to fit on handle close drawer.

g. - Insert ‘smaller -probé 'in’ new .position." watch “to 50" mR/hr range.'_"

Rotate shutter to lDO R/hr posmon. Rotate sm'
o minimum and max1mum readings. Note readmgs.
h.. -The average readmg shall be 30 mR/hr +.30% or 21 to 39 mR/hr
i, ' ‘Rotate shutter to off-position.” Remove probe from drawers:”
jo 7 Switeh to 5 ‘mR/hr position’ and - place large probe on the top rear edge
' . of ‘drawer unit, opened- to its fullest extrermty. Leave shutter in off
R position, and observe readings.
ke " Average reading should be 3.2 mR/hr + 30% or 2.2 to 4. 2 mR/hr
"L Place large probe on uper edge of handle sxde of box watch to 0 5 mR/hr :
. position and observe readings:
m.  Average reading should be 0.30 mR/hr +. 30% or. D 21 to [J 39 mR/hr.

er probe to achleve

n. -1f- readings- obtained are -outside: quoted - tolerances, _remove: cover over
: calibration controls and adjust appropriate control to correct readmg
o. Screw down shlpplng lock. Lock source shutter with key.

p. Reassemble AN/PDR 27 probe assembly.
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3.6.3.4. Bench handllng. The equiprnent »s.hall meet. the reguirement. of 3.4.2
without degradation of performance after being subjected to the test of 4.9.4,

3.6.3.5 . Bounce. The. equ1pment shall - meet - the requirement of 3.4.2 thhout
degradation of performance after being subjected to the test of 4.9. 8 '

3.6.3.6  Vibration. The equipment shall meet the requxrement of 3.4.2 after being
subjected to vibration such as encountered in a fleld serv1ce env1ronment (see 4.9.7).

3.6.3.7 Ram. The equ1pment shall meet the requxrement of 3 4.2 without
degradatxon of performance after being sub]ected to the test of 4.9.12" - ‘

3.6.3.8  Shock. The equipment shall meet the requ1rement of 3.4.2 after being
subjected to. “shack such as. is encountered in transportatlon via alrcraft, or droppmg by
parachute (see 4.9. 10) Lo :

3.6.3.9 ungu .. ,The equnpment (including accessornes) 'shall show no evidence of
viable fungus or corrosion when. subjected to.the .test spec:fled i 4:9.11.° Corrosion is
any visible degradation that can be attrlbuted to flaky, pltted bllstered, or otherwnse
loosened flmshed or metal surface. -~ - . :

3.7 g;ecnal capablliregmrements. i

. ,

3.7.1 - Facilities. The contractor is requxred to. possass in his plant, or have dlrect
access to a cobalt 80 source capable: of -providing a minimum field intensity of 125 R/hr
at a d;stance of 1 meter from its geometrxcal center. '

3, 7. 2 . Egunpment. The contractor As requxred to possess in "his plant g Vlctoreen'
Condenser "R" meter; or ‘equivalent, calibrated: by the. National Bureau of Standards or
other agency approved by the government for measurlng radlatlon flux, BEERRE :

.3.7.3 - License. The contractor -is requnred to possess or obtam .a byproduct. ”

- v_materlal license_for the AN/UDM 2( ) and. its sources from the us- Nuclear Regulatory L

| -Commission as per Title 10,-Chapter I, Code of Federal Regulatlons, Part 30.3, or ‘from
an aqreement state in whxch located as per the aqreement-state requlatlons..

: 3 8’ lnterchangeablllty. lee unlts, assemblles, subassemblles and replaceable partsk' .
: shall conform to. requlrement 7 of MIL.- STD-454 (see 4 12) v -

3 9 AMarkmg. :
3.9 . General Markmg shall conform to MIL M 13231

_ 3 92 Radloactwe warmngs. ln addltan to. the general markmgs requxred by -
3.9.1, the contractor shall comply with the requirements of Title 10, Code of Federal
Regulations, Part 20. Each source shall be etched or stamped with a unique serial
number and some ' symbol identifying the  manufacturer and - model
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3.11.2 Calibrator contammatlon tests Each calibrator shall be subjected to

" the tests of 4.10.2. The.results of these. tests shall not exceed 0.001 microcuries of

removable radioactive material. Calibrators exceeding 0.001 microcuries of removable
radloactlve materlal shall be rejected. . .

3.12 .Recycled, . virgin and' reclaimed materials. It is required that, to the
maximum extent possible, recovered or reclaimed materials, in lieu of the virgin
materials, shall be used without Jeopardnzmq the mtended use of the manufactured
item. :

3.13 Workmanship. " The calibrator -shall be manufactured and assembled in
accordance with requirement 9 of MiL- STD-LI»SlL and the applicable portions of MIL-P-
11268 L

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsxblhty for mspectlon Unless otherwise specified in the contract. or

,purchase order, the contractor is responsible for the performance of. all inspection

requirements as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor may utilize -his own facilities, facilities of a
subcontractor or any commercial laboratory acceptable to the government. - The
government reserves the right to perform any of the inspections set forth in the
specification where such. inspections are deemed necessary to assure that the supphes
and services conform to prescrlbed requxrements. L o

4 2 Classrfncatlon of mspectrons Inspectxons shall be classified as follows' o

a. Flrst artxcle mspectlon (does not 1nclude packaglng) (see 4, 3)
b. Inspectlons covered by subsldlary documents (see 4.4),
n c. Ouahty conformance 1nspectlons

(l) Guallty conformance lnspectmn of equrpment before packagmg
(seelLS) o

(2) Quahty conformance mspectlon of packaglng (see a 14)

4. 3F 1rst article. Unless otherwxse speclfned in the contract or purchase order, the
first article mspectxon shall be performed by the contractor. - : P :

4.3.1 ' First article umts. The contractor shall furmsh nine (9) fu'st artlcle umts
of the AN/UDM ZD for. group. A, B and C testing. . :

4.3.2 First article. inspection. The frrst artlcle 1nspectnon shall consxst of the
inspections specified in table I, and shall be performed in the order specified.in table L.
After completing tests of. table I, each unit shall have their sources.removed and the

- sources shall be tested 1n accordance with 4.10 (less 4. 10.1.3 and 4.10.1. 4).

v
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4.4 Inspections covered by éijbéld{ary documents. The following shall be inspected
under the appllcable documents.as part.of the inspection required by this specnflcatlon,
and the inspection requirement specmed in the contract or purchase order.

Item - ‘ . Where required
Parts, materxals, and processes; 3.3
general : :

Finish, . . 3.3.1

‘Marking o ' 3.9

‘Workmanship o : _ 3.13

4.5 Quality conformance inspection of equipment befare packaging. The cantractor
shall perform the inspections specified in 4.4, 4.5.1 through 4.5.3. This does not relieve
the contractor of his responsibility for performlng any additional inspection which is

necessary to control the quality of the product and to assure compliance with all
spec1f1cat10n requ1rements : : o

- 4.5.1 Group A mspectlon. Each unit. on contract or purchase order shall be

mspected for conformance to the inspection in table II. Discrete lots shall be formed
- from units that pass this:inspection..: Factors of lot'composition not defined herein, or
in the contract or. purchase order, shall-be in accordance with MIL-STD=105. Each lot
shall be subject to sampling inspection, utilizing the procedures of MIL STD 105 usmg'
the general 1nspectlon levels and A@Ls 1ndncated in table oo

4.5.1.1 Order of mspectmn thhm Group A Group A mspectxon shall be performed»
in an order satlsfactory to the qovernment. .

a 5 1 2 VlSUBl and 'mechamcal mspectxon. These mspectxons shall be performed in
. any order Wthh is satisfactory to the government.. The units shall be exammed for the
"‘appllcable defects llsted in MIL- STD 252 (see 3. l) " - :

11
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TABLE IIl. Group ‘B inspection.

-l

Inspection ! Requxrement Test ' . AQL
i paragraph _ paragraph i
Int-erchangeability ! 3.8 4,12 ] 4.0%
Weight i35 4.13 | ' 4.0%
4.5.3 Group C mspectnon Thls 1nspect10n shall consxst of the tests specified in

table IV and shall be performed on units of product that have been subjected to and

passed group A and group B lnspectxon requxrements Sample l_ymts shall be selected in

accordance w1th 4.5.3.1.

4.5.3,1  Sampling for group C mspectmn. Group C mspectlons shall be performed
on the first production lot and at the' 25 percent, 50 percent, 75 percent and 100
percent points in production. ‘Three (3) 'samples of AN/UDM-2"shall be selected at

- random for each group of inspections and shall be performed in an order shown in
table V. , N . — :

13
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4.6.1,2 Dosimeter jig assembly measurements (upper source) Same as 4.6.1.1
except probe Victoreen Part No. 555-100-1C shall be used. The upper source of the
dosimeter jig assembly shall be tested in accordance with SM A- 509093, paragraph 3.2
and shall meet the requnrements of 3.4.1.2., . . _ o

4.6.1.3 Dose rate jig: asSembly measurernents'. Same as 4.6.1. 1 Dose rate jig
assembly shall be tested in accordance with SM-A-509093 paragraph 4.0 and shall meet
the requirements of 3.4.1.3,

4. 7 Compatlblhty

471 Dos:meter )lg assemblj Cal:brate all Radlacmeters IM 9, IM-93 and

IM-147 supplied as Government Furnished. Equipment (GFE) at mid scale using a cobalt

60 source, the calibration of which is traceable to the Natnonal Bureau of Standards.
The radiacmeters shall read as follows. T

T IM-9()/PD 100 mR + 10 percent
" IM-93A/UD 300 R+ 10 percent
IM-147( )/PD 25R .+ lU percent

Any government furnished radlacmeter, ‘whose -reading exceeds the specrfled tolerance, :
shall not.be used. Select 10 units.of each type of.. radiacmeter and charge to zero.
Dlscharge each radiacmeter in its approprxate position in the dosimeter jig assembly’ for
the period specified for the particular radiacmeter under test. Repeat the above

- ‘procedure for a tota] of 3 readings for each. radlacmeter and calculate the average
reading.’ The' average readmg shall be within the allowable tolerances specified m 3.4.2,

4.7.2 Dose . rate J_g asse nbly.-.Calibrate all - ‘Radiacmeters IM- 174A/PD'

IM-174B/PD and Radiac Sets AN/PDR-27() supplied as GFE using a cobalt 60 source,

the calibration of which is traceable -to the. . National Bureau of Standards. The
instruments shall be callbrated at the followmg pomts-

; Instrument T Callbratxon pomt '_‘:ﬁ.Toleran'cehs.
IM 17&A/PD C B __100R/hr Lo + 10 percent S
: IMrl743/PD_ S WORMAe s 10 percent"‘
YAN/"F.-lD_R-H27( ) L 250 mR . 5 » - + 20 percent
N 25 mR. L DR
2.5 mR
- 0.25 mR -

. Any government furmshed equ1pment which can not be cahbrated shall not be used.

Select 2 units each of Radiacmeters IM-174A, IM- 174B and 2 units of Radiac Set
AN/PDR 27() and check the calibration of each unit in the calibrator in accordance

" with the procedures specified. Repeat each check for a total of 3 readings per unit and

the average reading per unit shall be within the allowable tolerances specified on 3.4.2.

15
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4.9.5 .  Altitude.

4.9.5.1  Operating. The equipment shall be subjected to procedure 1, Method 500.1
of MIL-STD-810. In step 2 test for conformance to 3.4.2 a chamber pressure of 20.6 .
inches of hg (10,000 ft (3048m) above sea.level). Upon completion of the performance
test, return the chamber to standard ambient pressure and repeat the performance test
for conformance to 3.4.2 (see 3.6.2.2).

4.9.5.2, . Non-operating. The equipment, closed for storage or transportation, shall
be subjected to steps 2 and 4 of Procedure 1, Method 500.1 of MIL-STD-810. Upon
completion of step h the equipment shall be tested for conformance to 3.4.2
(see 3.6.3.2). - . S :

4.9.6 - - Humidity. The equipment shall be subjected to Procedure 11, Method 507 1
of MIL- STD 810 except that: .

- a., The equipment shall be opened into its 2 halx;es during step 1.
b. Step 2 shall be deleted. |
c. Conformance to 3 4 2 shall be testmg durlng step 4
d. Equipment shall be closed as for storage or- transportatlon durlng

the first 3-cycles of step 6. Durlng cycles 4 end 5 the equxprnent’ S
shall be opened as in step 3. : coo T . .

 Conformance . to . 3.4.2 . shéh be. 'tested " duringA: .' step 8
(see3623) PRI : oo o
4.9.7 beratlon. The equlpment shall be subjected to Procedure X curve AW of

MIL-STD-810, Method 514.1. Upon completion of the test the equxpment shall meet
“the performance requnrement of 3.4. 2 (see 3 6 3 6). o : g
| 4 9. 8 4‘_' Bounce. The equnpment shall be sub)ected to Procedure X, paragraph‘ ‘
" 4.16.2, Method 514 2 .of MIL-STD- 810.: Upon completion of the test, the equnpment o
: .shall meet the performance requxrement of 3. 4. 2 (see 3 6.3. 5) I ,

lt 9, 9 '_ Salt fog. The equ1pment, opened as in operatlonal use, shall be subjected o
tc Method 509.1, Procedure 1 of MIL- STD-810. . Salt concentration shall be. 20. percent.
" Upon completlon of the test the eqmpment shall meet the performance requxrements of
-3&2(see3624) : - : :

17
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'4.10.1.2  Source bloat test. After a source has passed a leak test, the source shall

be tested for bloating (bulging) of the thin window. Thin window bloating (bulging) in
excess of 0.030 inch shall be considered failure of the test.

4.10.1.3 Second encapsulation leak test. After the second encapsulation of the
source repeat the test described in 4.10. l l :

4.10.1.4 Second encapsulatlon bloat test After a source has passed the test
- outlined in 4.10.1.3, repeat the test of 4.10. l 2 (see 3.11.1.2).

4,10.1.5 Source co_ntemmatlon test. (see 3.11.1.3)

. a. Use any standard beta counting system which mcludes a scaler and
timer and has a detector window .at least one inch in diameter and not exceedmg 2.0
mg/cm2, Cornmercxally available sponge or smooth surface filter" paper W1pes shall be
utilized whose diameter shall not exceed: the diameter:-of the detector window or
counting planchet.

b The .beta counting system utlhzed in a~ above shall be
calibrated using callbratlon reference  standards certified by, or traceable to the
National Bureau of. .Standards. The radioactive materxal 1ncorporated into_the
cahbratlon reference standards shall be of ‘the’ same" type’ as contained’in the sealed
* sources utlllzed in . the AN/UDI\/1 2 'Radiac Calibrator- Sets’ (i, Strontlum 90). "

. detailed procedure for the’ analysis of wipe test ‘samples, mcludlng the determmatlon of
the quantity of contamination m mxcrocurxes, shall be provxded the qovernment for
evaluatlon and approval for use.’ o i : :

4.10. l 6 Source radloactwnty test. Each sealed source shall be tested to determine
its radioactive material«content by’ utnhzmq epproprxate radlatlon ‘measurement
1nstrumentetnon to -assuré. that: the : maximum quenttty limitations - for radioactive
‘_materlal contamed in each- séaled source type are’not exceeded.’ The radxatlon.
‘measurement mstrumentetlon shall be calibrated utilizing calibration standard sources
.certified by, or traceable ‘to, the National Bureau of Standards. " The. radloactxve.

 material incorporated into the cahbratnon standard sources shall be of the same type as .

' contamed in the sealed sources utilized in the AN/UDM-2 Radiac Calibrator Sets. A.
'. detexled procedure for. the - determination of the quantity of redloactlve material
~ “contained in the sealed sources ‘shall be provxded the government for" evaluatlon and-

approval for use. :

4 lD 2 Cahbrator contammatlon test

4 10 2 1 Equ1pment and countmq procedure. The equ1pment and countlnq procedure '
stxpulated in 4.10.1.5 above shall be followed with regards to the analysis of the“wipe
- test samples as acquired below: Wipe test ‘sampling shall’ be performed " with
commercially available cotton swabs in place of sponge or smooth surface filter paper
- wipes. To count cotton swabs, cut off all but a short stub of the handle and tape the
stub to the planchet, centering the cotton on the planchet. '

19
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reliability of Radiacmeter IM-9( }/PD while the lower field performs a similar function
for Radiacmeters IM-93() and IM-147()/PD. The dose rate jig assembly consists of a
drawer unit and a spacer block. The drawer unit contains one each sealed source. The
spacing block provides varying field intensities used to calibrate radiacmeter probes.
This assembly ‘is utilized to calibrate Radiacmeters IM-174A/PD, IM-174B/PD and
Radiac Set AN/PDR-27( ). 4

6. 2 Ordermg data Procurement documents should specify the followmg

a. Tltle, number and date of thlS specxflcatlon and any amendment thereto.
b. Complete equipment or individual units to be procured. |
c. Level A or B preservation and packing (see section‘ 5)..“
d. When rough handling test is requu‘ed.
e. Number of first artlcles to be submltted for approval (see 3. 2)
f. Marking and shipping of samples. |

" g. Place :'O_;f'-ﬁn'al'l_nspec.ti'ona

Che Technical li"t"era:ture i‘eouiredl .

6.3 Environmental. Envlronmental‘ipol'lution prevention measures are contained in

the packaging,. materlal specifications referenced herein. Refer to- materlal
specnflcatnons or preparmg activity for recommended dxsposabllxty methods. o

6.4 Nomenclature. _ The contractor should apply for nomenclature in accordance w1th
‘ the appllcable clause in the contract. o

6.5 Government furmshed property (loaned) Unless otherw:se stated in the

contract, the following government property, in the quantmes specified, shall be loaned -
to the contractaor for the purpose of - performmg acceptance tests on the’ equxpment
being procured:

21
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DD FORM' 1426 EDITION OF 1 JAN 72 WILL BE USED UNTIL EXHAUSTED.

10CT 76
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R By

'DRSEL-SF-MR . ' | 30 May 1984

MEMORANDUM FOR .RECORD

SUBJECT: TM 11-6665-22T7-12, Operator's and Organizational Maintenance Manual,
Calibrator Set, Radiac AN/UDM-2 (NSN 6665-00-179-9037).

1. Reference is made to the following:

FONECON 21 May 1984, between Mr. Barry‘J Siiber,=CECOM Safety Office,
and Mr. Paul Stevens, D1rectorate of Malntenance Englneerlng, subJect as above

b. DA Forms 2028, dated 21 October 1983. subJect as above

S 24 As'lndlcated in reference la, 1t is antlclpated that the recomnended changes

to subJect ™, reference 1b, w111 be prepared for publlcatlon during the June
1984 tlmeframe :

Prepared By

BARRY J ¢z
- C, Radlologl al Engrg _
Mater1el\$a ty Engrg D1v
‘Safety Office

"Reviewed and | ﬁ\ ;%_
Approved By: ‘S;\I;L\ \zib*)\‘f—
v ' - STEVEN ‘A. -HORNE '

- Chief, Materiel Safety Engrg Div
Safety Office
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7 el
! R COMENDEQ Cgtiﬁ’%bFB%:SUBL!CATIONS AND Use Part 11 Avgr“) for Repair Parts and DATE }
Special Too!l Lists (RPSTL) and Supply ;
3 Foruse of this form, sse AR 310-1; the proponent agancy Is the US Cutalogs /Supply Manuals (SC/SM). 21 Oct 83
; Army Adjutont General Conlor . ) f
i TO: (Forward to proponent of publlcnlion aor [orm) (Inc lude: ZJP Codo) | FROM: (Activity and localu.n) {Include ZIF Codo) ‘?
L'“~Commander- L : © Commander 2
IS Army CECOM ‘US Army CECOM
ATTN: DRSEL-ME-MQ ATTN; DRSEL-SF-MR
Fort Monmouth, NJ 07703 - Fort Monmouth, NJ 07703
PART | - ALL PUBLICATIONS (EXCEPT RPSTL AND SC/S5M) AND BLANK FORMS 1
fPuBLMATION/FORMNUMBER |oaTE - | Titue Operator's & Organizational Ma-
TM=11-6665-227-12 91 Mavy 1982 |tenance Manual Calibrator Set, Radiac
Y AN/UDM-2 (NSN 6665-00-179-9037)

i ITEM PAGE . PARA- LINE |FIGURE TABLE. . RECOMMENDED CHANGES AND REASON ]‘
i . NO. NO. GRAPH | NO,* NO. NO. (Exsct wording of recommended change must be given) a
1 Inside|Front- |Cover Change; "... of a Radiological Protection Officer

1 Item |3, line | 15 To; "...of a Radiation Protection Officer:
Reason: To reflect proper designatlon of the posi-
| tion listed
2 1-1 1-6.2a| 10. - '~ | Change: ;' ' .parts 19 and 20).'
‘ ;] To:. ... parts 19,20, and 21)
Reason: To reflect changes in TB ll- 6665 22712
'and US Nuclear Regulatory Commlssion regulatlons
RN . .
3 1-1 |1-6.2c 3 - - Change .US Army Electronlcs Command...
' .} To: US :Army Communicatlons - Electronics Com~
_ i mand... g _
j _ Reason: To reflect command name change L i
¢ | 1-2 |1%6.2¢| 5 | - | - (Change: " "...DRSEL-SF-H.
o , i} To: " .. DRSEL-SF-MR.. :
S e o ~ “ReaSon, To: reflect attentlon symbol change.;i..
5 1-3° |.1-8" .| 5§ - - Change;; ”....Three encapsulated sources of 25 '
» o . 1 millicuries. _ S 'f >
1 To: ”Three encapsulated sources of 45 mllllcurles B r:
e . b
'-ReaSOn.- AN/UDM-2 has been refurbished with re—'f-
placement sources of greater activity. =
6 1-3 1=-8 7 - - Change:. "... source of 20 microcuries;?f
' To: "...source of 30 microcuries."
Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activity.
7 1-3- | 1-8 8 - - b'Change: ”Onebencapsulated source of 25 millicur-.
ies."
To: '"One encapsulated source of 45 millicuries."
‘Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activity. 3
Gt

1

*Reference lo line numbers within the paragraph or subparagraph.

B /D NAME, GRADE OR TITLE
| RICHARD TENPENNY

iHealth Physic1st

l

CJ7KJ?? 0 L#“ééZjE.w“l_fli

TELEPHONE EXCHANGE/AUTOVON, | S5IGNATURE
PLUS EXTENSION

AV 99524427

/Qwﬂm/ \% Wﬂy |

S



R‘-COmMENDED CHANGES TO PUBLICATIONS AND / (/mme) tor Repair parte and | °*TE

- ~~Commander

IS Army CECOM

“ATTN:

DRSEL-ME-MQ
Fort Monmouth NJ Q07703

Use Part [ 2
»! BLANK FORMS Special Toal Lists (RPSTL) and Supply .
f Foruseaf this form, sae AR J10-1; the propanent agency is the US Cutalogs /Supply Manuals (SC/SM). 21 Oct 83 .
. 5 Army Adjutant General Conlu . ’
. ) . : . !
0: {Farwud fo proponent ol publlc-uon or Iorm) (Includa ZIP Code) | FROM: (Activity and location) (Include ZlP Coda) ' )
] - : - Commander ;

-US Army CECOM
~ ATTN; DRSEL-SF-MR
. Fort Monmouth, NJ 07703

CITEM ‘

TABLE |

PAGE . PARA- LINE [FIGURE . RECOMMENDED CHANGES AND REASON » ]
! -NO. NO. C GRAPK _NO.‘ NO. NO. {Exact wording of racommended change mue( be given} ?
i1 Inside|Front- |[Cover Change,_ "...of a Radiologlcal ‘Protection Officer
i Item |3, - |line| 15 To: "...of a Radiation Protection Officer::
! Reason. To reflect proper designation of the posi-
| tion listed
2 1-1 1-6.2a| 10 L - .| Change: ".. ..parts 19 and 20)
: o ‘ .| To:. ... parts 19,20, and Zl)
Reason: To reflect changes in TB 11- 6665-227-12 )
and US Nuclear Regulatory Commission regulatlons
- : e S : :

3 1-1 |1-6.2¢c| 3 - - Change. MLLUs Army Electronlcs Command... R
S ’ ' ' | To: ...US Army Communicatlons - Electronics Com-
N t | mand. . 4
- 7» ' Reason To reflect command name change L

‘\ 7 1T ) . L ) ) .
Twt | 12 {1-6.2e¢| 5| - | - Change: :". . DRSEL-SF-H..."
. b e .;.DRSEL—SF-MR : -
R , _@fg;”Reason To reflect attentlon symbol change
Af5jj ;l—3f,izl-8“ﬂ{':51_ - % ”v:Change W.W-Three encapsulated sources of 25 bltjy»up

To: ”Three encapsulated sources of 45 mllllcurles,

L '

R f“RéaSon.» AN/UDM—Z has been refurbished with re—hi-

S _ placement sources of greater activity -

6 | 1=3 1-8 7 - - 'Change:. "... source of’ 20 microcuries.t -

. . To: "...source of 30 microcuries.” -

Reason: AN/UDM—Z has been refurbished with. re-
placement sources of greater activity. »

7 1-3 . 1-8 8 - - 'Change: "One ‘encapsulated source of 25 millicur-. -

’ ies." _
To: '"One encapsulated source of 45 millicuries."”
-Reason: AN/UDM—Z has been refurbished with re-
placement sources of greater activity. 3
-~ I) . J -
G :

*Reference to line numbers within the paragraph or subparagraph.

{ "—‘1

O NAME, "GRADE OR TITLE
}"RICHARD TENPENNY
i Health Physijicist

4 6ﬂ_€£ﬁ7;

TELEPHONE EXCHANGE/AUTOVON SIGNATURE
PLUS EXTENSION

AV 995-4427 | /ézég%ab¢4/\:§§;;é/&l,4%;;;¢—‘

- PART |- ALL PUBLICATIONS (EXCEPT RPSTL ‘AND SC/SM) AND BLANK FORMS i : 0
iPUSUCATmN’FORMNUMBER : OATE TiTi.e Operator's & Organizational Ma- Qyp
TM=11-6665-22712 21 May 1982 |temance Manual Calibrator Set, Radiac
, e AN/UDM-2 (NSN 6665-00-179-9037)



! RE“"OMENDEQ CHANGES TO PUBLICATIONS AND Use Pm' u'(’cver“) for Repair Pacts and

BLANK FORMS

For use oi thia form, sea AR 110-]; the propanent oyvney is the US Calalogs/Supply Manuals (5C/5M)_ ] 21 Qct 83

~ Army Adjutont General Center,’

DATE

Special Tool Lists (RPSTL) and Supply

1

. TO: (Forward to proponant of publlcauon or Iofm) (Include Z]P Codu)

- —Commander L
") Army CECOM"

TN DRSEL—MB-MQ

' Fort Monmouth, NJ 07703

FROM:! (Activity and locatian) (lncludn ZIP Code)
Commander Lo s
'US. Army CECOM R
ATTN; DRSEL-SF-MR
Fort Monmouth, NJ .07703

PART 1 - ALL PUBLICATIONS (EXCEPT .RPSTL AND SC/SM) AND BLANK FORMS

PUBL!CATION’FORM NUMBER:

'»TM-ll 5555-227-12

121 May 1982 | tenance Manual Calibrator Set, Radiaq

DATE TITLE Operator's & Organization Ma-

AN/UDM-2 (NSN 6665-00-179- 9037)

iTEM |° PAGE | PARA-

RECOMMENDED CHANGES AND REASON

14| 2-1 |2-2¢

“|To: ..encapsulated 45-millicurie..."

" ment’ sources of greater activity
. lgraph 2-2¢ and redesignate paragraphs 2-2c and 2-2d

tion to avoid damaging the manual valve. It should

LINE (FIGURE | TABLE |
NQ. NO. GRAPH NO.* NO, NO. (Ekact wording of recommended change must'be given)
8 1-3 1-8 11 | e ‘Delete, "Bremmstrahlung produced...Radiation dose
‘ ‘ “rate from source... "to end of the sentence.
Reason: Information supplied-is inaccurate and not
required in a TM :
9 | 1-3 1-10a 6 - - f Change ... (one 20 microcurie source;;;? ?
|Tov ,...(one 30 microcurie- source,..'" = .
" |Reason: AN UDM-2 has been refurbished with replace-]
_ ment sources_of greater activity.. -
10 | 1-3 /| 1-10a | 10“i ;_ - Change .20-microcurie source..."
S v |To: ! .. .30-microcurie source...' | L
R : |Reason: AN/UDM-2 has been refurbished with replace—
> Solh . |ment sources of greater activity. ' R
117 1-3 |1-10a | 6./ = | - ' |Change: "..,three 25..."
L e \ ' . |Tos Meo.three 45,01 g ' N
; : ' |Reason: AN/UDM-2 has been refurbished withfreplacef
j o " ment sources of greater act1v1ty E R
N . e : ‘ } .
f12 | 1e3 1-10a | 11 | - ’é"f:ChangeA'"' three 25—millicuries sources..."
SR B R T ‘ C:|To: three 45-millicuries 'sources...” - - o
B Reason: AN/UDM-Z has" been ‘refurbished with replace-~! .
_ B k ment sources of - greater activ1ty. . R
i 13 1-6 | 1-10b- 4 - 4 Change ﬂ...encapsulated 25-millicurie..

Reason AN/UDM-2 has been refurbished with replace-

. /

Add the following paragraph after para 2,2b as para-

as paragraphs- -2=2d and 2-2e, .respectively:
"Turn the manual valve clockwise to the closed posi-

be noted that a damaged manual valve may v void the .

AN/UDM=2 containe¥ from being considered as US

4‘ % .

*Reference !

o line numbers within the paragraph or subparagraph.

\

RlCHARD TENPENNY
- Health Physicist

/NAME, GRADE OR TITLE

TELEPHONE EXCHANGE/AUTOVON. 1 SIGNATURE . -
PLUS EXTENSION

| av 9952427 | 3&243Q4L¢4X\\sﬁa4}faibfb¢ﬁf‘

PPN S

......



M-11-6665-227-12 -

' 21 May 1982 tenance Manual Calibrator Set| Radiac

L"':'.W"‘“U.“'f VECRJE‘FIOTU;(SU e e 'f '.'"'- Use Part 1] (reverse) for Repair Parts and )
For use of vhln form, see AR 310-1; !ho ro tmem [} -nc is Iho US S| Zhecial Tool Lists (RPSTL) snd Supp_ly‘; .
A,m, i aront G-ru-;cl Conter, prop 9 14 Calalogs/Supply Manuals (SC/SM). 27 OCt 83
TO: (Farward to proponent al publlcauon or Iorm) (Includa ZJP Codl) FROM. (Activity and locnllun) (Include ZIP Cade) . )
Commander et T ‘ Commander . '’ :t&-,ﬂaafpﬁ;'-gl
™ Army’ CECOM ' S US Army CECOM . R
J \JN, DRSEL*MEvMQ K ATTN; ~ DRSEL~SF-MR
. .urt Monmmouth, NJ 07703 , Fort Monmouth, NJ 07703 /
' PART 1« ALL PUBLlCATlONS (EXCEPT.RPSTL AND SC/SM) AND BLANK FORMS }
UBUCATWN’FORMNUMBER DATE . TITLE Operator s & Organlzation Ma- }
{
t

" |AN/UDM-2 (NSN 6665-00~179- 9037)

. ITEM PAGE. PARA- LINE FIGURE | TABLE" RECOMMENDED CH@NGES AND REASON
NO. NO. GRAPH NQ.' NO, 'NO, (Exact wording ol recommonded change must be given)
4 co|nt. . Departmentlof Transportation Specification 7A Type
' . A 'packaging."’
L .Reason; To prevent damage to the manual valve of
Lo the AN/UDM— ._.' : '
5 3-1 | = |4 U= 3L Change: - 7823495/ TDM-2 (£ig. 1 2) coE e
; Wl . ‘ »"TO. "TS'F3495/UDM 2: ](fig -‘-l-u?) . o ’ - ._-. .
e ' RN B ! "Reason. To reflect the proper designation.
6 3+9 - - ;-l,l ,-.I Delete "Figure 3 1. l TS 3495/UMD-2 discharge well
' o Lo assembly, correction factor chart" and table above
P : .Reason: . A. specific correction factor chart is
e y suPplied with each AN/UDM- ﬂ,'u~x'_5fgt~;r‘
p._ .:‘.:' ; ‘ l , PR NI Il )
-, [3-1.1 | Delete. ”Figure 3—1 2 18 3494/UMD rate meter assemq

| bly, correction factor chart' and table above:.
RE Reason._ A specific correction factor chart is

supplied with each AN/UDM-Z

¢

8 L b2 - L f:iChange _-...of the Radiological Protection Officer
o L 'To:lw ...of the Radiation Protection Officer .
R Qifj .| Reason: - To reflect’ the prOper designation of the
' N e _position listed. . . ,
9 A=l - - | Appendix A Delete MAR 55-55 Transportation of Radiactive and| .
S L - .| Fissile Materials Other'than Weapons." . -
N Delete: ~ "AR-700-52-Licersing and Control of Sources
' ' of Ionizing Radiation" S
- ‘Delete. AR 755-15 Disposal of Unwanted Radioactiv
' Material" . 4
Replace with: '"AR 385-ll Ionizing Radiation Pro--
tection (Licensing,,Control Transportation, DiSpo— -
| sal, and Radiation Protection)” ' C
t Reason: Above listed ARs have been recinded and~
: replaced by AR 385-11
: _) 'Re!erence {o line numbers within the paragraph or subparagraph

© Yk _7AME, GRADE OR TITLE
\LCHARD TENPENNY
.iealth Physicist

AN

TELEPHONE EXCHANGE/AUTOVON SIGNATURE

I

.-. PLUS EXTENSION . L i V. -
'AV 995-4427 o W\JW//



- Army Adjutont Conual Center.

RECOMMENDED CgtﬁSEng%:SUBL|CAT|ONS AND 1 Use Part Il (reverse) for Repair Parts and
| For use of this furm, see AR 310-1; the proponon' agency Is the US Catalogs/Supply Manuasls (SC/SM). . » 21 Oct 83

ODATE

Special Tool Lists (RPSTL) and Supply

1

Commander

) US Army CECOM
ATTN: DRSEL—ME—MQ
Fort Monmouth, "NJ ..

TO: (Forward (o proponent of pubiication or form} (Include Z1P Code)

. 07703

FROM: (A ctivity and location) (include ZIP Code)
Commander
- US Army CECOM
"ATTN' DRSEL-SF-MR
Fort Monmouth, NJ 07703

PART |- ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND. BLANK FORMS

PUBLICATION/FORM NUMBER

TM-11-6665-227~12

DATE _ TITLE Operator s ‘& Organization Ma-
21 May_l982 .tenance ‘Manual Calibrator Set, Radiac
. AN/UDM=2 (NSN 6665-00~ ]7943931)

) rhrau. .PAGE PARA. | LINE |FIGURE TABLE
NO. GRAPH | NO.*| NoO..! No.

l RECOMMENDED CHANGES AND REASON
{Exncl wording of recommended change must be given)

22 | Glos sary 1,16

23 Gios: sary:l;éo

- 20 Glos |sary 1] 7.

21 Glos |sary 1,10

of Column 1

of,Colunn lff

of Colufin 2 -

‘netic radiation...''to the end of the definition.

_charged particles passing close to a nucleus suf-

| ‘modern conceptlon of the’ deflnitlon. ‘ . $

| Reason; -To have the definition comply with the

oﬁ;bolunn l‘y ‘Change and alphabetize deflnitlon "Dose rate -

'Reason: To have the definition comply with ICRU

B " See absorbed dose.

Change: ''Bremsstrahlung = Secondary electro—mag-

To; "“Bremsstrahlung (braking radiation) - Are
those X-rays- that are emitted when high-speed

fer rapid acceleration due-to the strong attrac-
tive coulombic. force of the nucleus." ,

Reason: " To have the definition comply with the
Change: "Curie - That quantity of a.radioactive..
n .

To: "Curie (Ci) = The activity of that quantlty of}
'radioactlve material in which the number’ of dlSln—

tegrations per second is 3.7XL0-

modern conceptlon of the definltlon M
The radiation -dose’ dellvered per... - to the end of

by dt, where.dD is the “increment of absorbed dose
in the time dt. A special unit of absorbed dose

rate is any quotient of the rad or its dose rate is] -

any quotient of the rad or its multiple oxr sub-

»

.-

T SN S

T‘.the deflnitlon . i

| Toy "Absorbed’ dose rate (D ):- That quotlent of dD?

multiple by a suitable unit of time (rad s-1,mrad fiﬂ
{
]

h‘l, etc.). See absorbed dose."
Report 19" deflnltlons. o

Change. "Rad (r) = An exposure dOES of X Lo
the end of the definition.

To: '"Rad (Radiation Absorbed Dose) - Is the special
unit of absorbed dose where 1 rad = 107 23 Kg~

and J represents Joule and Kg represents kilogram.

Reason; To modify definition so it complles with
ICRU Report 19 Radiation Quantities and Units.

_v.-l

*Relference to line numbers within the paragraph or subparagraph. }

i.MM/EDNAME,dﬁADEOR'NTLE'
RICHARD TENPENNY
Health Physicist

R el e m s

TELEPHONE EXCHANGE/AUTOVON. SIGNATURE
PLUS EXTENSION

AV 995-4427" ;[2A¢/y2424( \VZ;Zo;%Qé%z&¢¢* |

——



CL-UN\ML-I‘UL—U Wl ANV ALY W T Wk mIiwWES S e v r e . R
: s " BLANK FORMS o Use Part [l (reverse) for Repair Purts and
Special Too! Lists (RPSTL) and Supply
. w use al.dils form, see AR 310-1; the proponent agoncy l| 1h- us cﬂlgjogs/supply Manuals (SC/SM). 24 Oct 83
lmy Ad;uwnl C-nnral Cunul i

"0 (Fnrwnrd ‘o propononl ol publlcallon or lorm) (Includo ZlP Coda) FROM: (Acrlvlly and loc-tiun) {lncludc ZlP Codc)

Commander . i~ Commandey
L Army CECOM S . o L S o _"-US AArmy CECOM
\N DRSEL-ME-MQ .. |-, . ATTN; -DRSEL-SF-MR

e O WY U

 .oft Mommouth, NJ 07703 Fort Monmouth, NJ 07703
PART 1. ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS
JBLICATION/FORM NUMBER - . 5 , ‘”TlEOperator s ‘& Organization Ma- .
¥-11-6665-227-12 ,1.2; MaY»l982 " ltenance Manual Calibrator Set, Radiac
' C - AN/UDM-2 (NSN 6665=00-179~ 9037)

TEM ~PAGE PARA- | LINE FIGURE TABLE RECOMMENDED CH_ANGES AND REASON
NO. - NO. GRAPHK NO.* | - NO. . NO, (Exact wording ol recommanded _chany_--r_nuu be given)
24 ‘Glos |sary 1125,~’of Collumn 2 | Change: 'Strontiurm-90 (Sr 90) -..."

To; "Strontium~90 (Sr 90)-..."
Réason; Spelling correction.

Add and alphabetize definition. 'hbsorbed dose (D)-
is the quotient of d& by dm, where d&€ is'the mean
energy imparted by ionizing radiation to: the mat-
S . | ter 4in a volume element and dm is the mass of the
1. ' . | matter in that volumé element. . See rad. " '

. | Réason; Updating of glossary to comply with ICRU
' o Report 19. : , ;

§

1

j

25 | Glos |sary 1 —i
. v

%

]
i
|
|
f
i
!

26 | Glos |sary 1l . ; _Add and alphabetize definition kxposure (X) -
o ' ' o -} Is" the quotient of dQ by dm where dQ is the abso-

- L _ ~ B | | lute value of the total .charge of the ions of one v'
) : T : . | sign produced in air when all the ‘electrons (nega-‘”
' 1 ' .| trons and positrons) liberated by photons in a

- yolume’ element of air has. mass dm are completely

~stopped in air.. ‘See roentgen. P
Reason; Updating of glossary to comply with ICRU

} o . Report l9
‘_27t f”Glos“-SdrY 1 o o ”ﬂvﬁ:_'Add and alphabetize definition'fl"Roentgen (R) -
IR TR N : L ' Ehe speg ial unit of exposure. where ‘1 R= 2.58X
C kg _ and C represents coulomb See expo—‘
sure. S

' ReaSon; Compliance with ICRU Report 19

28 |..Glos |sary .1{ " |- |. ]Add and alphabetize definition. "Dose equivalent
o o - ' "(H) = Is the product of D, Q and N, at. the point
of_interest in tissue, where D is the absorbed
dose, Q is the Quality factor and N is the product
- of any other modifying factors. The dose equiva-~
lent is a measure of the biological effectiveness
| of a given absorbed dose. See rem.' -
Reason: Compliance with ICRU Report 19.

s UL S S —
. R . .

29. Glos:|sary 1{ . Add and alphabetize definition: URem - Is the spe-
—— IR - Jecial unit of dose equivalent. When absorbed dose

{ "—‘] *Relerence to line numbers within the paragraph or subparagraph. . - ]
78 __AME, GRAGE OR TITLE : TELEPHONE EXCHANGE/AUTOVON, |SIGNATURE . )

PLUS EXTENSION
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CHAPTER 1

INTRODUCTION -

Section 1. General

1-1. Scope

a. This manual describes Calibrator Set, Radiac
AN/UDM-2 (fig. 1-1) and covers its installation,
operation, and ' organizational maintenance. It
includes instructions for initia] service, operation
cleaning, and inspection of the equipment.

b. Official nomenclature followed by (*) is used to
indicate all models of an equipment referenced in this

manual. Thus, Radiac Set AN/PDR-27(*) represents

AN/PDR-27], AN/PDR-27L, AN/PDR-27P, AN/PDR-
27Q, AN/PDR-27R and AN/PDR-27S; Radiacmeter
IM-9(*)/PD represents IM-SE/PD and IM-9F/PD;
Radiacmeter IM-93(*)/UD represents IM-93/UD and
IM-93A/UD; Radiacmeter IM-174(*) represents IM-
174/PD, IM-174A/PD and IM-174B/PD.

1 2 Index of Techmcal Publlcahons

Refer to the latest issue of DA Pam 310-4 to determine
whether there are new editions, changes, or addxtxonal

: pubhcanons pertaining to the equipment.

-4-3. Maintenance Forms, Records andf
. Reports

a. Reports of Maintenance and Unsatr.sfactory
Equipment. Department of the Army forms and

. procedures used for equipment maintenance will be
_ those prescribed by TB 750-25-1 Maintenance of
Supplies and Equxpment Army Test, Measurement
 and Diagrostic Equipment (TMDE) Cahbratlon and
" Repair Support Program. '

b. Report of Packaging and Handlmg Deﬁclenaes

~ Fill out and forward SF 364 (Report of Discrepancy
- (ROD)) as- prescribed in AR’ 735-11-2/DLAR
4140. 55/NAVMATINST 4355.73/AFR 400 54/MCO

4430.3E.

c. Dzscrepancy in Sh:pment Report (DISBEP) SF.

361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in
AR55-38/NAVSUPINST 4610.33B/AFR 75-18/MCO

4610.19C/DLAR 4500.15.

1-4. Administrative Storage

' -Administrative storage of AN/UDM-2 shall be in

accordance with TB 11-6665-227-12.

1-5. Destruction of Army Electronics |

Materiel

Destruction of Army electronics materiel to prevent

enemy use shall be in accordance with TM 750-244-2.

_ Improvements

Report). Mail it to Commander, -

1—6 Reportmg Errors and Recommendmg i

You ‘¢an ‘help improve this manual. If : you fmd any

" - mistakes or if you know of a way to improve the

procedures, please let us khow. Mail your letter or DA

-Form 2028 (Recommended Changes to Publications

and Blank Forms) direct to Commander, US Army
Communications-Electronics Command, ATTN:
DRSEL-ME-MQ, Fort Monmouth, NJ 07703. A reply
will be furnished direct to you.

1-6.1 Reporting Equlpmenl Improvement o

Recommendations (EIR)

If your Calibrator Set,’ Radrae AN/UDM-2 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. Put it on an SF 368 (Quality Deficiency
A US Army
Communications-Electronics Command, ATTN:

'DRSEL-ME-MQ, Fort Monmouth, N] 07703. We’ll
send you & reply.

- 1-6.2 Nuclear Regulatory Commrssron_
: (NRC) Requrrements :

“The US Nuclear ‘Regulatory Commission sets
standards/conditions and issues licenses for use of = ..
‘radioactive material in the United States. The = .-

AN/UDM-2 comes under the NRC regulations and a

- lcense for jts use has been issued. Information

requrred by the NRC hcense/regulatlons is contamed
below '

" a. Radiation Protection. ‘Users of the AN/UDM 2
should refer to instructions on control safe handlmg,

" 'storage and transportation contained in TB

11-6665-227-12. ‘Operation and maintenance

* instructions for the AN/UDM-2 are contained in this -

manual. These two publications, TB 11-6665-227-12
and TM 11-6665-277-12, satisfy the radiation

" protection requirements of the NRC regulations (title
'10, chapter 1, 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, may
be removed for posting wherever the AN/UDM-2 is
used and/or stored. The postmg requirements are
contained on the form.

¢. NRC License. The NRC license for the
‘AN/UDM-2 and documents relating to that license are
held by the US Army Electronics Command Safety

Change4 ~ 1-1
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 Section II. DESCRIPTION AND DATA

| 1;7. Purpose and Use

- (fig. 111)
a Purpose. Calibrator Set, Ra.duc AN/UDM-2 (eon-
slst.mg of ‘two main sections ® below)) provxdes the
facilities for checlnng the operat:onal reliability and

calibration: accuracy: -of -various radlacmeters and )

Andmcsets

b. Use. Calibrator, Radiac TS-3495/UDM-2 (discharge
well assembly) is used to check Radiacmeters
IM-83(*VUD, IM-147/PD, and IM-9E/PD (dosimeters).
Calibrator, Radiac TS-3494/UDM-2( rammemrR agsem-
bly) is used to check Radiacmeter IM-174(* YPD (radiac-

Qxantityof'xsotope"' pe; 7 S _
. Discharge well assembly... Three encspsulated sources of 25
. : millicuries each. One encapsul-

sted source of 20 microcuries,

RATEMETE‘R sssembly ..... - One anmpsulated source of 25

i millicuries, .
Type of radiation emitted. ..... Beta pamcles. ;

. Bremmstrahlung produced. . ... Radiation- doserste from sources
(4) no greater than 2 millirads
per hour at outer case surface,

Maximum range of beta
} particlesin air............ o« 30 feet.
. Stopwatch indication.......... Two indications:

meter), Radiac Set AN/PDR-27(*) (radiac set), Radiac

Set AN/PDR-60, and Aerial Radiac System AN/ADR-6.

" 1-8. Technical Characteristics

a minute hand- for & max-
imum of 30 minutes and a
second hand for & maximum
of 60 seconds,

1.9, Items Comprising an Operable Calibra- -
tor Set, Radiac AN/UDM-2

Type of radioactive isctope in : (figs. 11, 12, and 1-3)
each source capsule ......... Strontium-Yttrium 90 (Sr-Y90). The components of the AN/JUDM-2 that make up an
Decay of isotope ......c.eouues 27.7 years balf life. - operable equipment are listed in table 1-1.
Tadle 1-1. Items Comprising an Operable Calibrator Set, Radiac ANJUDM-2
[y . : Dimensions (in.)
. - - Wt
NSN Iten Qy _ Height m Width (ib)
6665-00-610-1487 Calibrator, Radiac TS-3434/UDM-2 1 5 12 12 10
6665-00-610-1496 Calibrator, Radiac TS-3495/UDM-2 1 8Y, 12 12 - 18
Not available Adapter, ANADRS 1 %% - % -7 %
Not available Adspter probe, AN/PDR-60 1. Y 6 . . Yo
Not available | Stopwatch L1 PR
- Not available - Spacer block 1 '3% 2k A Vz

1 10 Descrlptlon of Callbrator Set Radlac

ANAUDM-2

Cealibrator Set, Radiac AN/UDM-2 (fig. 1-1) consists of -

TS-3495/UDM-2 and Calibrator, Radiac
TS-3494/UDM-2, plus the AN/PDR60 adapter probe,
and the AN/ADR-6 adapter. Each major assembly is

- housed in one-half of a waterproof, aluminum case.

" two major assemblies, Calibrator, Radiac -

dosxmeter shelf, and a swpwatch The dosuneter shelf

~ contains 30 holes (to hold dosimeters to be tested) and

the discharge well. The dlscha.rge well contains four Sr-
Y90 .sources (one 20 microcurie source and three 25

*millicurie sources). The sources are arranged to radiate

into a central cavity. Two fields of radiation are pro-
vided within the discharge well; one field is provided by

. the 20-microcurie source (upper field), the other field is

A handle is provxded on each

aasembly to facilitate handling.

a. Calibrator, Radiac TS-3495/UDM-2 (fig. 1-2). The -

dhchuge well assembly consists of a discharge well, a

provided by the three 25-millicurie sources (lower field),

~ The upper field will cause Radiacmeter IM-9E/PD to

discharge but will have no effect on Radiacmeter

IM-93(*)/PD or IM-147/PD. The lower field will cause

the IM-93(*YPD or the IM-147/PD to discharge and will

~ also cause the IM-9E/PD to discharge within two sec-
onds. An access hole in the top of the discharge

Changi 2 13
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INSTALLATION

2-1. Unpacking _
(fig. 2-1) )

a. Packaging Data. When packed for shipment,
the AN/UDM-2 is packaged in an inner corrugated
carton. The packaged AN/UDM-2 is further
protected by being placed in an outer corrugated
carton. All joints and seams on both cartons are
sealed with waterproof, pressure-sensitive tape.
Corrugated fillers are placed around the six sides
of the package. The outside dimensions of the
complete package are approximately 17 inches

long, 16% inches wide, and 15 inches high. The .

volume is 2.5 cubic feet and the total weight is
approximately 35 pounds.

~ _TOP CORRUGATED

@/ FILLER.

" _CALIBRATOR, SET RADIAC
AN/UDM-2.

" INNER CORRUGATED
CARTON.

" SIDE CORRUGATED
FILLER.

BOTTOM CORRUGATED
FILLER.

OUTER CORRUGATED
CARTON. -

WATERPROOF PRESSURE -
SENSITIVE TAPE.

ELE665-227-12-TM-12

Figure 2-1. Calibrator Set, Radiac AN/UDM-2, typical
packaging diagram. ) ‘

b. Removing Contents. Unpack the equipment
as follows:

.- (1) Remove the waterproof, pressure-sensitive
tape from the top of the outer corrugated.carton.
(2) Lift open the flaps.and.remove the top and
side corrugated fillers.
(3) Remove the inner corrugated carton
containing the AN/UDM-2. ' ,
{4) Remove the waterproof, pressure-sensitive

- tape from the top of the inner carton.

(5) Lift open the flaps and remove the

AN/UDM-2.

(6) Turn the manual valve (fig. 1-3)'

- counterclockwise to equalize the pressure..
2.2, Checking Unpacked Equipment

a. Inspect the equipment for damage incurred
during shipment. If the equipment has been

damaged, report the damage on DD Form 6 (para . -
- 1.3) and notify the Radiological Protection Officer
{TB 11-6665-227-12).

b. Release the eight fasteners (fig. 1-1) and

_ separate the two halves of the AN/UDM-2.

¢. See that the equipment is complete as listed
on the packing slip.- If a packing. slip is not
available, check the equipment against the listing
in table 1-1. Report all discrepancies in accordance -

-with TM 38-750. Shortage of a minor assembly or

part that does not affect proper functioning of the
equipment should not prevent use of the
equipment. - ‘ ‘

d. If the equipment has been used or
reconditioned, see whether it has been changed by
a modification work order (MWO). If the
equipment has been modified, the MWO-aumber
will appear near the nomenclature plate. Check to
see whether the MWO number (if any) and .
appropriate notations concerning the modification
have been entered in this manual.

NOTE - _
Current MWO’'s applicable to this
equipment (if any) are listed in DA Pam
310-7. :

2-3. Preparation for Use
. WARNING :
Refer to paragraphs 1-11 and 3-1 for
' precautions pertaining to this equipment.
a. Release the shipping locks of both assemblies
(figs. 1-2 and 1-3) by rotating the captive screws
counterclockwise. The shipping locks are spring-

" loaded, will spring outward when fully unscrewed, -

and will release the latches.

2-1
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CHAPTER 3
OPERATING INSTRUCTIONS

3-1. General

WARNING
Radioactive materials are used in this
equipment. Read and understand all
operational data and procedures in this
chapter before using the equipment. Become
thoroughly familiar with the contents of TB
11-6665-227-12. Never look directly into the
access hole (fig. 1-2) when the swivel cover
-is swung open; do not poke sharp pointed
.objects into the access hole. This equipment
will be used only under the direction of a
" Radiological Protection Officer.

Table 3-1 lists all controls and indicators used by the

operator. In addition, this chapter contains the -
" following:

a. Procedures for checking Radiacmeters
IM-9(*)/PD, IM-93(*)/UD, and IM-147/PD
(para 3-4).

b. The procedures for callbratmg Radiacmeter . - -

IM-174("*)/PD (para 3-5). .

¢. The "procedures for cahbratmg Radiac Set
AN/PDR-27(*) (para 3-6).

d. The" procedures for ca.hbratmg Radxac Set
AN/PDR-60 (para 3-7). .

e. The procedures for cahbratmg Aenal Radiac”
System AN/ADR-6 will be. glven in paragraph 3—8

- when they become available.

3-2. Controls and lndlcators

All operators controls and mdlcators are listed in table 3-1.

Table 3-1. List of Controls and Indicators

Control or indicator

Function

Calibrator, Radiac
TS-3495/1DM-2 (fig. 1-2):

Stem (stopwatch)..................LL SRR i

Stops, sta.m ' and winds stopwatch
Positions secorids indicator to zero
(60) and minutes lndicator to zero
(30) for reuse,

Second indicator (stopwatch). ... ...
Minute indicator (stopwatch) . ........oieiiint e, N

Calibrator, Radiac

TS-3484/UDM-2 (fig. 1-3):
Shutter ..........

wavelcover(spnngloaded)...; ........ e

Indicates elnpsed time from 0 to 60 seconds.
Indicates elapsed time from 0 to 30 minutes.
Unlocks swivel cover allowing it to be swung open.
Allows dosimetor entry into access hole

Rotated to select radiation fields of 10 rad/hr or 100 rad/hr.
Unlocks shutter allowing it to be rotated.

Changed4 = 3-1



NOTE
"Substitute corrected times from AN/UDM-2
Calibration Report. DO NOT USE THE '
VALUES IN THE TIME COLUMN shown
above,

3-4. Dosmeter Checkmg o
To check an IM- 9( }/PD, perform the procedures ina,

'b. and d. below. To-check an IM-93(*)/UD “orf§
IM-147/PD, perform the procedures. in.a, ¢ and d

below. For information on operation of d051meters

-refer to TM ll 6665-214-10.

o WARNING

Serlous eye m]ury may result from the use of

this equipment. Take the following -

precautions:

e Always wear safety or prescription
glasses while using the AN/UDM-2..

® Never look or peer into the discharge
well hole (even when wearing safety
glasses).

_a Preliminary Procedures. -

(1) Examine the dosimeter (and clean it iff

necessary) to insure that it will not carry mud or dirt
into.the access hole.

* (2) Remove the calibration label from the§

dosimeter.

- (38Y Charge the dosimeter to a zero indication
_ TM 11-6665-214-10). ' :
(4) Test dosimeter for leakage (TM]

11-6665-214-10).

(5) Insert the key in the discharge well assembly

lock and release the lock (fig. 1-2).
(6) Reset and wind the stopwatch, if necessary.
b. Checking the IM-9(*)/PD.
(1) Refer to the calibration report to determine

the time (number of minutes or seconds) the dosimeter |

is to remain in the discharge well.

(2) Open the discharge well swivel cover by -j,

sliding it aside.

, (3) Insert the dosimeter, charging end down, |
gently into the discharge well and lower it to the first§
level (about two-thirds in). The instant the dosimeter |

touches the first level, start the stopwatch.
| NOTE
Do not press the dosimeter down to the lowest
level (where its top would be flush with the
top surface of the well); the lower level will
expose it to a stronger radiation field than is
required and will discharge it completely in

less than 2 seconds. If the dosimeter is
accidently pressed down into the lower level,

T™ 11-6665-227-12

remove the dosimeter, recharge it, and start
over again.

* (4) Leave the dosimeter in the discharge well for
the requ1red amount of time and then remove it.
(During timing, the welI cover may be released agaxnst "
the dosimeter;)~

(5) Read the: d051meter and then compare its value |
with table 3-2. If it is w1th1n tolerance, the d051meter ’
is serviceable. 2 :

¢. Checking the IM—93(‘)/UD or IM-147/PD ,

" (1)-Refer to the calibration report to determine
the time (number of minutes or seconds) the d051meter
is to remain ir the discharge well. '

“'(2)y Open the dxscharge well sw1ve1 cover by
shdmg it aside (fig. 1-2)."

(3) Insert the dosimeter, chargmg end down,
gently into the discharge well and lower it to the first §
level; then push it down to the second level and slide §
the swivel cover over the dosimeter to hold it in place. §
Start the stopwatch as soon as the dosimeter reaches §
the second level.

NOTE

It is convenient and desirable to use a pusher

(small | piece of wood or flat blade

screwdriver) to get the dosimeter under the

swivel cover.

(4) Leave the dosimeter in the discharge well for
the required amount. of time and then remove it.

(5) Read the dosimeter and then compare its value _ |
with table 3-2. If it is within tolerance the dosimeter
is serviceable,

d. Final Procedures. :
(1) If dosimeter is serviceable, fill out calibration

" label (see TB 750-25-1), and place it on dosimeter.

Use transparent tape to hold calibration label on
dosimeter (so that old labels will be easily removed).

(2) If the dosimeter reads outside the limits in 1 8

table 3-2, it is unserviceable.

(3) Fill out the appropriate maintenance forms |
(TB 750-25-1), and turn in unservxceable dosimeters
for repair.

(4) When all dosimeters are checked, relock the |
swivel cover in place.

3-5. Calibrating Radiacmeter IM—174(')IPD

To check Radiameter IM-174/PD, perform the
procedures in g and ¢ below. To check Radiacmeter §
IM-174A/PD or IM-174B/PD, perform the procedures §

R in b and ¢ below. For information on how to operate

the equipment, refer to TM 11-6665-213-12 }
(IM-174/PD) or TM -6665-232-12 (IM-174A/PD and
IM-174B/PD). -

.Change 4 3-3
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DISCHARGE TIMES SHOULD BE ADJUSTED EACH YEAR BY MU IPLYING ORIGINAL

DISCHARGE TIME BY CORRECTION FACTOR FOR YEAR OF OPERATION, WHEN
OBTAINING READINGS ON THE IM-93(*)UD, IM-147/PD;AND; IM-QE/PD

CORR, T,
FACTOR"’ s

Figure 3-11 TS-& ‘Qsm'l\ﬂ:w)'z

Figure 3-1.2 TS 3484/UMD ratemeter assembly, correction factor chart

9
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3-6. Calibrating Radiac Set AN/PDR-27(*)

In some cases, while reading the radiacmeter, the
meter needle will not come to rest on a fixed value. . |
The needle will move up and down scale (vary)..in a-
random manner. This is to do with the nature of the .
radiation field being measured which is random -in .
is more
noticeable on ,the lower reading scales.. When.
observing the. meter . under  conditions..where . this

needle variation is present, watch the meter needle .

itself. This..~.random needle, movement

for a minimum period of .1 minute and note the highest

and lowest, values obtained ‘during that period., The.,
average of the highest and lowest values (the center. .~ '
point) is the value which should be. used to . be § ™ Leave‘the ratemeter assembly shutter closed

compared to the values given in the cahbratlon _Teport

(para 3- 3) Check the radiac set as follows:

CAUTION o o
Be careful of the short plece ‘'of cable that" ]oms
the two- probes,‘ - is” easily damaged and
difficult to repair,

a. On the AN/PDR-27("), remove the two screws,_-f.,;
on the clamps holding the two probes. together. and, .
separate;the:two. probes.: ‘Set the: -range switch to the :
500 mr/hr position. Allow a short warm up time. Refer. -
" to applicable manual listed in appendix A. G Hg
b. On the ratemeter assembly (fig. 1-3), release the ‘

. shrppmg lock; pull out the drawer and placet the spacer
block in:the drawer.

c. Close the, drawer, msert the smaller probe mto,}

the hole..in -the center. of the drawer {fig. 3-2) and

insert the key.and unlock the shutter. Set the shutter to. .

the 100 p051t10n“-= R S S

“d. Twist or turn the small probe in the drawer hole.
to obtain ma.xrmum and minimum meter readmgs,
Record the ‘centér valiie of the two meter réadings. It
both readmgs are inside of calibration report hmxts;

proceed to f below if not, proceed to e below. * ™~

. e. Remove the calibration control cover and adjust

the 500 mr/hr calibration control until the reading is
in center of the calibration report limits (nominal
reading). -

-f. Rotate the ratemeter assembly shutter to the -

closed position, remove the small probe and open the
drawer.

g. Remove the spacer block from inside the drawer.
Install the spacer block on the drawer handle and close
the drawer (fig. 3-3). Install the small probe into the
spacer block.

h. Rotate the shutter of the ratemeter assembly to

the 100 position.
. On the An/PDR-27(*), set the range switch to the
50 mr/hr position.
" i. Twist or turn the small probe in the drawer hole

_""’ad]ustment

TM 11-6665-227-12

to achieve maximum and minimum meter readings..
Record the center value of the two meter readings. If

“both readings are inside of calibration report limits
“proceed to I below, if not, proceed to k below.
k. Adjust the 50 mr/hr calibration control until the .
reading is in the center of the calxbratxon report hmxts
“(nominal reading). . o : _
1. On the’ ratemeter assembly, rotate the shutter tov, :
the off position. Remove the small probé and. then the
“spacer block from the drawer. Position the large probe
“to lie across the semicircular. cutouts on .the edges of -
"d_the drawer with the drawer opened to its - fullest_- -
‘extremity (fig.:3-4).".

'On the AN/PDR-27(*), set the range switch to the 5.
”mr/hr position. Adjust the 5 mr/hr calibration control;
“if center value'is outside of calibration report. limits;, -
‘ "";uhtll the average meter- readin'g-is in'the center of the .-
make no.

- Otherwise,

““n. Position the large probe on the upper edge of the

“handle side of the TS-3494/UDM-2 case (fig. 3-5):
" 0. Leave the ratemeter assembly shutter-closed. On:..
“the AN/PDR-27(*), set the rangé switch to 0.5 mr/hr
‘position. Ad}ust the 0.5 mr/hr calibration control, if:-
- || center. value is 'outside of calibration' report - limits, -
* until the:average meter: readmg is in the center of the '

calibration ‘report hmlts Otherw1se, make no

“adjustment. -

R

N OTE

If any of the meter ranges cannot be ad]usted
to center of the 'calibration report llmrts,
adjust them to within-those limits. :
~ p. Deenergize the AN/PDR- 27(*); fasten the two
probes together and replace callbratlon control cover,

- if necessary.’

q. Lock the ratemeter lock and set the shxppmg lock -
when no further calibrations are required.
r. Fill out the calibration label (see TB 750-25-1)

for radiac sets.that are serviceable. For unserviceable -

radiac sets fill out the appropriate maintenance forms
(TB 750-25-1) and repair or_turn in to organization
with repair capabrlrty :

3-7. Callbratlng Radlac Set ANIPDR -60

: NOTElI

Refer to paragraph 3-6 concerning how to™
make average readings when meter - needlé"
varies. This procedure also apphes to the .
AN/PDR 60

Change4 ©~ - 3-13
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CHAPTER 4

'MAINTENANCE INSTRUCTIONS

4-1. Scope of Maintenance: -

The maintenance duties assigned to thé operidtor
and organizational repairman of the AN/UDM-2
are listed below together with a reference to the

paragraphs "covenng the specific maintenance.

function. The AN /UDM-2 when . the two halves

are sealed, is waterproof. The swivel cover .on. the..
discharge well assembly restricts entry of: foreign:::
matter to the access hole, but is not waberproof

This cover may be removed to clean the plvot pin
assembly when re e ey -

WARN ING

NEVER disassemble -the cavities of the'—»:t-r'j.w
I discharge well assembly or the ratemeter

~ assembly. This procedurs is dangerous and
must be performed orﬂy by higher category .
mamtenanee pereonhel with adequate

" facilities  meeting " all reqmremente of TB
11-6665-227-12. '
a. Operator preventive maintenance checks and
" services (table 4-1).

b. O'rgamzatlonal preventxve mamt,enance checks
and services (table 4-2).

c. Cleaning and touchup painting- (para 4-5)
' hooting (para 4-6

,,,,,,,

her than those
required for maintenance are listed- below. .

a. Trichlorethane (NSN 6810-00-664-0273)

b. Cleaning cloth (NSN 8305-00-245-4509)

¢. Cotton sw' bs (NSN 6515-00—303-8250)

- d. Sandpaper (No. 000). ‘ .

e. Petroleum jelly or light maclnne orl

4-3. Preventive Maintenance -

To insure that the AN/UDM-2 is always ready for
operation, it must be inspected systemactically so
that defects may. be ._diecovered' and  corrected

- 38-570. ¢

followmg
the CAUTIONS and WARNINGS Perform yo"

your after (A) PMCS. &

- the’ standards which will cause the equipment to be

before they result in serious damage or failure. The
necessary preventive maintenance 'checks and
services to be performed are listed and described in

" tables 4-1, 4-2, and 4-3. The item  nuinbers in
‘each table indicate the sequence of and the

“inspection pequn‘ed Defects discoversd

during operation of the unit will be noted (TB

11—6665-227 -12) for future correction to be made

"as- soon-as operation has ceased. St.op operatxon

mmedlately if a deficlency is noted dunng
which would damage the equipment ‘or

~ harm . personnel. Record- all deficiencies together
. with.the corrective action taken in accordance with

the requxreme.nte of TB 11-6665—227 12 and TM

4-4. Preventxve Mamtenance Checks and Semeee
(PMCS)
a. General. Before performmg PMCS note th

%(1) -Before. you operate.  Always keep in- ming

before (B) PMCS. =~ w3
 (2) While you operate Always keep in mmd
the CAUTIONS and WARNIN GS. Perform yo;‘
during (D) PMCS. i
(3) After you operate Be sure to perform

b. Item Number Column. Use the number :in
this column for this 7M number column on DA
Form 2404, Equipment - Inspection and Mam- _
tenance Worksheet, when recordmg results ;-‘o
PMCS. ‘

c. Interval Column. A" dot (0) in the column
indicates when the check is to be made. :

d. For Readiness Reporting, Equipment Is Not
Ready/Available If: Column. This column contains

reported not ready or not available because 1t
cannot perform its pnmary rmesxon

Change2 4¢-1



Provide thorough ventilation whenever
used. DO NOT use near an open flame.
Trichloroethane is not flammable, but
exposure of the fumes to an open flame
converts the fumes to highly toxic,
dangerous gases.

(2) Remove fungus and ground-in dirt with a
cloth dampened (not wet) with cleaning compound;
dry thoroughly.

CAUTION
Do not press on the face of the stopwatch;
the stopwatch may become damaged.

{3) Clean the face of the stopwatch with a soft
clean cloth. If the dirt is difficult to remove,
dampen (do not wet) the cloth with water; if
necessary, use a mild soap.

(4) If the pivot of the swivel cover becomes
stiff or binds, clean the pivot and relubricate the
pivot with a very small amount of light lubricating
oil or petroleum jelly.

b. Touchup Painting.
(1) Remove rust and corrosion from metal

" Table 4-3. Troubleshooting AN/UDM-2

TM 11-6665-227-12

surfaces by lightly sanding them with fine sand-
aper.
(2) Brush two thin coats of paint on the bare
metal to protect it from further corrosion.
(3) Refer to the applicable cleaning and
refinishing practices specified in SB 11-573 and TB
746-10,

4-6. Troubleshooting

Troubleshooting of this equipment is based upon
the checks contained in the preventive maintenance
checks and services tables. To troubleshoot the
equipment, perform all functions starting with

'sequence number 3 in the daily preventive
. maintenance checks and services (table 4-1) and

proceed through the remaining sequence numbers
(tables 4-1 and 4-2) until an abnormal condition or
result is observed. Perform the checks and
corrective  measures indicated im the
troubleshooting procedures (table 4-3). If the
corrective measures do not result in correction of
the trouble, higher category maintenance is
required.

Item .

No. . Trouble symptom FProbabie trouble - Corrective measures

) | Swivelcoverbinds ........... ~.. { Dirty or corroded pivot bearing. Disassemble swivel cover only. Clean and
» -relubricate pivot bearing (para 4+8a).

2 . Stopwatch nonoperative ........ Run-down or defective ........... Rewind and recheck stopwatch.

‘Change2  4-3
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APPENDIX A
REFERENCES

AR 40-14
AR 40-27 _

AR 55-55

AR 700-52

AR 700-64

AR 755-15 -

DA Pam 310-4

SB 11-573

SB 38-100

TB 11-6665-227-12
TB 43-0118

TB 43-0122

TB 750-25-1

TM 11-6665-209-15

™ 11-6665-213-12

T™ 11-6665-214-10

TM 11-6665-221-15
TM 11-6665-224-15

TM 11-6665-230-15

T™ 11-6665-232-12

TM 38-750 -

Control and Recording Procedures: Occupatxonal Exposure to Ionizing Badx ation.

Personnel Radiation Exposures.

Transportation of Radioactive and Fissile Materials Other*Than Weapons.

Licensing and Control of Sources of lonizing Radiation.

Radioactive Commodities in the DOD Supply Systems.

Disposal of Unwanted Radioactive Material.

Index of Technical Publications.

Painting and Preservation of Supplies Avaﬂable for Field Use for Electronics Command
Equipment.

Preservation, Packaging, Packing and Marking Materials, Supplies, and Equxpment Used
by the Army.

Safe Handling, Storage, and Transportatxon of Calibrator Set, Radiac AN/UDM-2
(NSN 6625-00-179-9037).

Field Instructions for Painting and Preserving Electronics Command Equipment Including
Camouflage Pattern Painting of Electrical Equipment Shelters.

Instructions for Safe Handling and Identification of the US Army Communications and
Electronics Materiel Readiness Command Managed Radioactive Items in the Army
Supply System. '

Maintenance of Supplies and Equipment: Army Test, Measurement, and Diagnostic Equip=—

ment (TMDE) Calibration and Repair Support Program.

Operator’s, Organizational, DS, GS, and Depot Maintenance Manual (Including Repalr
Parts and Special Tools List): Radiac Sets AN/PDR-27], AN/PDR-27L, and AN/PDR-
27Q. ' :

Operator and Organizational Mamtenance Manual (Including Repair Parts and Special
Tool Lists): Radiacmeter IM-174/PD (NSN 6665-00-856-8037).

Operator’s Manual: Radiacmeters IM-9E/PD (NSN 6625-00-243-8199) IM-93/UD, IM-
93A/UD (6625-00-752-7759) and IM-147/PD (6625-00-542-0729).

Operator’s, Organizational, Direct Support, General Support and Depot Maintenance
Manual: Radiac Set AN/PDR-60 (NSN 6665-00-965-1516).

Operator’s, Organizational, Direct Support, General Support, and Depot Mamtenance
Manual: Radiac Set AN/PDR-27P (NSN 6665-00-975-7222).

Operator’s, Organizational, Direct Support, General Support, and Depot Mamtenance
Manual (Including Repair Parts and Special Tool Lists): Radiac Set AN/PDR-27R (NSN
6665-00-961-0846).

Operator’s, and Organizational Mamtenance Manual: Radiacmeter IM-174A/PD (NSN
6665-00-999- 5145) and IM-174B/PD (6665-00-056-7422).

- The Army Maintenance Management System (TAMMS).

~ Change4 - A-1/(A-2 biank)
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APPENDIX C.

MAINTENANCE ALLOCATION

‘Section I. INTRODUCTION

C-1. General

_'_Thls appendxx prov1des_\_a_ summary of the.
' maintenance operations fﬂ_‘
vauthonzes categones of mam

the AN/UDM:_Z‘ It

to perform each function. This" appendl.x may be

used as an aid in planning maintenance operations.

C-2. Maintenance Function . _
Maintenance functions will: be limited to- and

‘defined as follows:

a."Inspect. To determine the serviceability of an
item" by ‘comparing its:: physical, mechanical,
and/or electrical characteristics with established
standards through examination.

b. Test. To verify serviceability and to detect
incipient failure by measuring the mechanical or
electrical characteristics of an item and comparing

those characteristics with prescribed standards.

c. Service.. Operations required periodically to
keep an item in proper operating condition, i. e., to

. clean, preserve, drain, paint, or to replenish

fuel/lubricants/hydraulic fluxds or compressed air
supplies.

d. Adjust. Maintain within prescnbed limits by
bringing into proper or exact position, or by
setting the operating characteristics to the
specified parameters. _

e. Align. To adjust specified variable elements of
an item to about optimum or desired performance.

f. Calibrate. To determine and cause corrections
to be made or to be adjusted on instruments or
test measuring and diagnostic equipment used in
precision measurement. Consists of the comparison
of two instruments, one of which is a certified

standard of known accuracy, to detect and adjust
"any discrepancy in the accuracy of the instrument

being compared.
g. Install. The act of emplacing, seating, or
fixing into position an item, part, module

" (component or assembly) in a manner to allow the

proper functioning of the equipment/system.

k. Replace. The act of substituting a serviceable
like-type part, subassembly, model (component or
assembly) for an unserviceable counterpart.

remachmmg, ar resurfacmg) ,
serv1ceab1hty to an item by correctmg speclflc

'damage, fault, malfunction, or failure in & part,

subassembly, module/component/assembly, end
item or system. _

j- Overhaul. That periodic maintenance effort
(service/action) necessary, to restore an item to a
completely serviceable/operational condition as
prescribed by maintenance standards (e.g.,
DMWR), in appropriate technical pubhcatxons

- Overhaul is normally the highest degreé of

maintenance performed by the Army. Overhaul
does not normally return an item to like-new
condition. »

k. Rebuild. Consists of those services/actions
necessary for the restoration of unserviceable
equipment to a like-new condition in accordance

"with original manufacturing standards. Rebuild is

the highest degree of materiel maintenance applied
to Army equipment. The rebuild operation includes
the act of returnmg to zero those age
measurements (hours, miles, etc.) considered in
classifying Army equipment/components.

C-3. Column Entries

a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to 1dent1fy
components, assemblies, subassemblies and
modules with the next higher assembly. :

b. Column 2, Component/Assembly. Column 2
contains the noun names of components,
assemblies, subassemblies, and modules for which
maintenance is authorized.

c. Column 3, Maintenance Functions. Column 3
lists the functions to be performed on the item
listed in column 2.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a ‘‘worktime’ figure in
the appropriate subcolumn(s), the lowest level of
maintenance authorized to perform the function
listed in column 3. This figure represents the
active time required to perform that maintenance

C1
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SECTION i MAINTENANCE ALLOCATION CHART -
FOR

CALTBRATOR SET, RADIAC AN/UDM.2

SN - _ @ , @ ‘ @ )
} GROUP COMPONENT/ASSEMBLY . MAINTENANCE MAINTENANCE CATEGORY " TOOLS AND
. NUMBER " X _ FUNCTION EQUIPMENT

=] F . H D

00 CALTBRATOR SET, RADIAC AN/UDM.2 Inspect
Servicel 1
Calibrate- . 3.0 2 thru 7
Replace : 0.4 :

Repair 3.0 2 thru 7
Overhaul . 6.0 2 thru 7

oo
=8

o1 CALIBRATOR, RADIAC TS-349h/UDMa2 Inspect
Service
Calibrate 2
Replace : 0.
Repair 1.5 2
Overhaul 3.0 2

oo
&8

o2 CALTBRATOR, RADIAC TS-3495/UDM-2 Inspect

’ Service
Calibrate 1.
Replace . 0.2
Repair . : 1
Overhaul : 3

o0
N
I

%

-

(1) Perform wipe test (TB 11.6665-227-12) at organizational level. .
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GLOSSARY

*

Beta particle—A charged particle emitted from the
nucleus of an atom and having a mass and charge
equal to that of an electron. '

Beta window-——A small area in the wall of an ionizaton
chamber which is thin enough to permit the
entrance of a substantial fraction of beta particles.

Bremsstrahlung—Secondary electromagnetic radia-
tion similar to X-ray produced by deceleration of
charged particles passing through matter.

Curie—That quantity of a radioactive nucleus
disintegrating at the rate of 3,700 x 10'° atoms per
second.

Decay, radioactive—The natural process whereby the
activity of a radioactive source decreases with

_ respect to time.

Dose rate—The radiation dose delivered per unit time.
The common unit of measure for X- or gamma
radiation is rad per hour (r/hr) or millirad per hour
{(mr/hr).

Dosimeter— An instrument used to detect and measure
an accumulated dose of radiation; normally it isin a
pencil size self-reading ionization chamber used for
personnel monitoring,

Half-life (radioactive)—The time required for the

activity of a given radioactive species to decrease to
half of its initial value due to radioactive decay.

Ionization chamber—An instrument consisting essen- .
tially of a closed chamber or tube of air or ‘gas with"

two electrodes used for detecting and measuring
nuclear radiation.

Isotope— A form of the same element having identical
chemical properties but differing in its atomic mass
and nuclear properties.

Millicure—One one-thousandth (1/1,000) part of a
curie. See curie.

Millirad (mr)—One one-thousandth part of an rad.
See Rad. ‘

Nuclear radiation—The particulate and -electromag-
netic radiation emitted from atomic nuclei in
various nuclear processes. The important nuclear
radiations, from weapons standpoint, are alpha and
beta particles, gamma radiation, and neutrons.

Radioactive standard—A sample of radioactive
material in which the number and type of
radioactivity at a definite time is known and
therefore may be used to calibrate radiation
measuring instruments.

Rad (r)—An exposure does of X- or gamma radxatxon
such thaﬁ__tl‘ni_a_sgo‘cx_a_tgd_co;-pusaﬂar emission per
0.001293 gram of air produces, in air, an ion
- carrying 1 electrostatic unit of electricity of exther
sign (negative or positive).

Strontiurm-90 (Sr 90)—The radioactive isotope of
Strontium with 90 atomic mass units.

Yttrium-90 (Y 90)—The decay product of
Strontium-90 with 90 atomic mass units.

Change 4 Glossary 1
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RESPONSIBILITY
Your employer is required to—

1. Apply these NRC regulations and
the conditions of his NRC license
10 ali work under the license.

2. Postor otherwise make avaliable
to you a copy of the NRC reguia-

. tions, licenses, and operating
procedures which apply to work
you are engaged in, and explain
their provisions 1o you.

3. PostNotices of Viotation involving
radiological working condlitions,
proposed imposition of civil
penalties and orders,

4. Relrain from discriminalory acts
against employees who provide
information to NRC.

YOUR RESPONSIBILITY
AS A WORKER

You should familiarize yourself with
those provisions of the NRC regula-
tions, and the operating procedures
which apply fo the work you are en-

. gaged in. You should observe their

provisions for your own protection and
protection of your ¢o-workers.

A repr

ive of the Nuclear R

UNITED STATES NUCLEAR REGULATORY COMMISSION

Washington, D.C. 20555

WHAT IS COVERED BY
THESE NRC REGULATIONS

1. Limits on exposure to radiation
and radioactive material in
restricted and unrestricied areas;

2. Measures to be taken after ac-
cidental exposure;

3. Personnel monitoring, surveys
and equipment;

4. Caution signs, labsts, and safety

interlock equipment;

. Exposure records and reports,

. Optionsfor workers regarding
NRC inspections;

. ldentifies *‘protecied activilies®”
that employees may engage in;

. Prohibits discrimination apainst
empioyees who engags in these
protected activitias;

. identifies the Department of Labor
as a source of relie! in the event of
discrimination; and

10. Related matters,

REPORTS ON YOUR
RADIATION EXPOSURE
HISTORY

1. The NRC regulations requira that
your employer give you a written

-~ owm

w

NOTECE TO EMPLOYEES

raport If you receive an exposure
in excess of any applicable iimit as
set forth in the regulations or in the
license. The basic limits for ex-

posurs to employees are sel forth. B

in Section 20.101, 20.103, and

20,104 of the Pari 20 reguiations. -

These Sections specify limits on_
exposure to radlation and ex-
posure to concantrations of
radioactive material in air.

2. M you work where personnal
monitoring is required purauanl
to Section 20.202;

(a) your employar must glve you a .

written report of your radiation:

exposures ypon the termina- -

tion of your employment, if -
you requestit, and

{b) your employar must adv!se

you annuzlly of your exposure |

to radiation, If you requesl it.
INSPECTIONS '

Al activities under the Ilcense are sub-
Jecttolr tion by repr of
the NRC. In addition, any worker or
representative of workers who . ..

believes that there s a violation of (ho .

Atomic Energy Act of 1854, the reguia-

can be

employees who wish to register complaints or concerns about radiol
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STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUGTIONS AND
REPORTS TO WORKERS; INSPECTIONS (PART 18); EMPLOYEE PROTECTION

The Nuclear Regulatory Commission INRC) in its Rules and Regulations: Part 20 has esteblished standards
for your protection against radiation hazards from radioactive material under license issued by the NRC;

Part 19 has established certain provisions for the options of workers

d in NRC i

d activities;

Parts 30, 40, 50, and other parts containing provisions refated to amployee protection.

POSTING REQUIREMENTS

d in a suffici b

Copies of this notice must be p

of places in

every estahlishment where activities licensed by the NRC are conductad to permit employeas to absarve a

tions issued thereunder, or the terms
of the employer‘s license with regard -
1o radiological working candltions in
which the worker is angaged, may
request an inspection by sending a
notice of the alieged violation to the
appropriate United Statas Nuclsar
Regulastory Commission Regional Of-

- fice (shown on map below). The request

g addressas and p

cT PUERTO
RICO

el £, 4
[

VA REGION H

e

s VIRGINIS.

AN

REGION 1l

must set forth the specific grounds for
the notice, and must be signed by the
worker of the representative of the
workers, During inspections, NRC -
Inspectors may confer privately with
workers, and any worker may bring to
the atientlon of the inspectors any past
or present condition which he bellaves
contributed to ar caused any viotation
as described above.

EMPLOYEE PROTECTION

if an employee believes that discrim-
ination has occurred due to engaging
in the *‘protected activities™* sald
employees may, within 30 days of the
discriminatory act, file a complaint with
the Dapartment of Labor, Employment
Standards Administration, Wage and
Hour Division. The Department of
Labor shall conduct an investigation

UNITED STATES _NUCLEAR REGULATQHY COMMISSION REGIONAL. OFFICE LOCATIONS

tomh N

copy on the way to or from their place of employment.

and shall, where discrimination has
occurred, issue an order providing
ralief to the employee if relisf is not
provided by other means of settiement.

PROTECTION OF
INSPECTORS -

* The amended Atomic Energy Act,
saction 235, provides criminal
penalties against any individual who
kilis, forclibly assaults, resists, op-
poses, impedes, Intimidates or in:
terferes with any person who parforms
any Inspections which (1) are related to
any activity or faciilty licensed by the
Commission, and (2) are carried out to
satlsfy requiremenis under the Atomic
Energy Act or under any othar Federal
law covering the salaty of licensed
tacllitiss or the safaty of radioaciive
materials, The acts described above

. are criminal not only lf taken against

Inspection personne! who are engaged .

in the performance of such inspection
dutles, but also If taken against Inspec-
tion parsonnel on account of such
duties.

s. The R

with C

or other matters regarding ti

rules and reg

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

.The amended Atomic Energy Act, sec-

tion 236, provides criminai penafties
againsi any individual who intentionally
and wilifully destroys or causes
physical damage, or attempis {o do so.
to any production, utitization, or waste
storage facility licensed under the act,
or any nuctear fuel of spent fuet
regardless of location.

! Office will accept coliect telephone calls from

Regional Offices

REGION

. ADDRESS

TELEPHONE

U.S. Nuclear Regulatory Commission
Reglon i

631 Park Avenue

King aof Prussis, PA 19408

U.S. Nuclear Regulstery Commisaion
Ragion 1}

101 Mariotta St., N.W., Bulte 3100
Atlanta, GA 30303

U.S. Nuclear H-yullinry Commission
Ragion Il

799 Rnnnvnlt Road

Glan Ellyn, )L 60137

1.5, Nucisar Regulatory Commission
Ragion IV

811 Ryan Plazs Drive, Suits 1000
. Adlington, TX 76012

U.S. Nuclear Rogulatory Cnmmluin'n
Region V

1450 Meria Lane, Suite 210

Walnut Creek, CA 34596

2153375000
404 2214503
3_12 832 2500
817 4658100

415 943-3700




YOUR EMPLOYER'S
RESPONSIBILITY

Your employer is required to—

1. Apply these NRC regulations and
the conditions of his NRC license
10 all work under the license.

2. Posiorotherwise make avallable
1o you a copy of the NRC regula-
tions, licenses, and operating
procedures which apply to work
you are engaged in, and explain
their provisions 1o you.

3. Post Notices ol Violation invalving
radiological working conditions,
proposed imposition of civll
penalties and ordars.

4. Roefrain from discriminalory acts
against employess who provide
information 1o NRC.

YOUR RESPONSIBILITY
AS A WORKER

You should famliiarize yourse!i with
those provisions of the NAC regula-
tions, and the operating procedures
which apply to the work you are en-
gaged In. You should obsarve thelr
provisions for your own protection and
proteciion of your co-workers.

WHAT IS COVERED BY
THESE NRC REGULATIONS

1. Limnits on exposure 1o radiation
and radioactive material in
restricted and unrestricted areas;

2. Measures to be taken afier ac-
cidental exposure;

3. Personnel monitoring, surveys
and equipment;

4. Caution signs, labels, and safety

intarlock equipment;

. Exposure records and reports;

6. Options for workers regarding

_ NRCinspections;

7. \dentifies *'protecied activities”
that employees may engage in;

8. Prohibits discrimination against
employees who engage in these
protecied activities,

9. identifies the Department of Labor
as a source of relief in the event of
discrimination; and

10. Relaled matters.

REPORTS ON YOUR
RADIATION EXPOSURE
HISTORY

1. The NRC regulations require that
your employer give you a written

L]

A representative of the Nuclear R y Co

employees who wish to register complaints or concerns about radiological working conditions or other matters regarding li

UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

NOTICE TO EMPLOYEES

report If you receive an exposure -
in excess of any applicable limit as
setlorth in the regulations or In the
license. The basic limits for ex- -

posure io employees are set forth . -

in Section 20.101, 20.103, and
20.104 of the Part 20 regulations.
These Sections specify limits on -
exposurs 10 radiation and ex-
posure to concentrations of
radioactive material in air.

2. I you work where personnel

monitoring is required pursuant : .

to Section 20.202; .- =

(a) your employer must give you n'
writien report of your radiation :
exposures upon the tarmina- .-

tion of your employment, Il
you request )t, and i
your employer must ndvlae .
you annually of your exposure
1o radiation, If you requas( i

INSPECTIONS

All activities under the license are sub-
ject to inspection by representatives of
the NRG. In addition, any worker or
representative of workers who

{b;

believes that there is a vioiation o‘lvtha B

Atomlc Energy Act of 1854, the regula-

STANDAROS FOR.PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND

REPORTS TO WORKERS; INSPECTIONS (PART 18); EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC) in its Rules and Regulstions: Part 20 has established standards
for your protection against radiation hazsrds from radioactive material 'under license lssued by the NRC;

Part 18 has established certain provisions for the options of workars

d in NRC li d activities;

Parts 30, 40, 50, and other parts containing provisions related to amployee'protectmn.

POSTING REQUIREMENTS Copies af this'notice must be posted in a sufficient numbar of places in
every establishment whers activities licensed by the NRC are cond

tions Issued thereunder, or the terms -
of the employer’s license with regard
1o radiological working conditions in
which the worker is engaped, may
request an inspection by sending a

. notice of the alleged vlolation to the
. appropriate United States Nuciear

Regulatory Commission Regional Of-

-+ fice {shown on map below). The request-

must set forth the specific grounds far
the notice, and must be signed by the
worker or the reprasentative of the
workers. During inspections, NRC
inspectors may confer privately with
workers, and any worker may bring to
the attantion of the inspectors any past
or present condition which he believes
contributed to or causad any violation

- as described abova

EMPLQYEE PROTECTION

Il an employes belleves that discrim-
Ination has occurred due to engaglng
in the **protected activities'* said
employees may, within 30 days of the
‘discriminatory act, flle a complaint with
the Department of Labor, Employment
Standards Adminlstration, Wage and
Hour Division. The Department of *
Labor shsll conduct arn investigation

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS

copy on-the wav to or from their place of employmant.

d, to permit employees to obsarve a

and shall, where discrimination has
occurred, issue an order providing
relief to the employee if relief is not
provided by other means of settlement.

PROTECTION OF
INSPECTORS

The amended Atomic Energy Act,
section 235, provides criminal
penaifies against any individual who
kills, forcibly assaults, resists, op-
poses, impedes, intimidates or in:
terferes with any person who parforms
any inspections which (1) are related to
any activity or facliity licensed by the
Commission, and (2) are carried out to
satisty requiremants under the Atomic
Energy Act or under any other Federal
law covering the safsty of licensed
facllities or the safety of radioactive
materials, The acts described above
are criminal not only if taken against
Inspection personnel who are engaged
in the performance of such Inspection
duties, but also If taken against inspec-
tion personnel on account of such
dutles.
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SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

_Tha amended Atomic Energy Act, sec-

tion 236, provides criminal penalties
against any individual who intantionally
and willfully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility llcensed under the act,
or any nuclear fuel or spent fuel
regardless of location,

| Office will accept collect telaphone calls from
with C

Regional Offices

REGION

ADDRESS

TELEPHONE

U.S. Nucienr Nngulltory Commission
Reglon |

631 Park Ave:

King of Pmuh PA 18406

U.S. Nucieer Regulstory Commission
Region It

101 Mariatta St., N.W., Sulte 3100
Atlants, GA 30303

U.S. Nuclear Regulatory Ccmqulon
Region I

795 Roosavelt Road

Glen Eliyn, L 50137

U.S. Nuclear I\cgulllmy Commission
Region IV

€11 Ayan Plaza Drive, Suite moo
Arlington, TX 76012

11.5. Nuclenr Roguistory Commiission
Reglon V
1450 Marla Lane, Suite 210

Wainut Creek, CA 9459

215 337-6000
404 2214503
312 832.2500
_817 465-§1m

415 943-3700




YOUR EMPLOYER’S
RESPONSIBILITY

Your employer is required to—

1. Apply these NRC regulations and
the conditions of his NRC license
10 all work under the license.

2. Postorotherwise make available
to you a copy of the NRC regula-
tions, licenses, and operating
procedures which apply to work -
you are engaged in, and explain
their provisions to you.

3. Pos! Notices of Violation involving
radiological working conditions,
proposed imposition of civil
penalties and orders.

4. Refrain trom discriminatory acts
against employees who provide
information to NRC.

YOUR RESPOKNSIBILITY
AS A WORKER

You should famillarize yourself with
those provisions of the NRC regula-
tlons, and the operating procedures
which apply to the work you are en-
gaged in. You should observe thelr
provigions tor your own protection and
protection of your co-workers.

Washington, D.C.

WHAT IS COVERED BY
THESE NRC REGULATIONS

1. Limits on exposure to radiation
and radioactive matetial in
restricted and unrestricted areas;

2. Measures to be taken after ac-
cidental exposure;

3. Personne! monitoring, surveys
and equipment;

4. Caution signs, labels, and safaty

interlock equipment; .

. Exposure records and reports;

6. Options tor workers regarding
NRC inspections;

7. Identifias "‘protected activilles™
that employees may engage in;

8. Prohibits discrimination against
employees who engage in these
protacied activities;

8. Identifles the Depariment of Labor
as a source of relief In the event of
discrimination; and

10. Related matlers.

REPORTS ON YOUR
RADIATION EXPOSURE
HISTORY

1. The NRC regulations require that
your employer give you a written

t

UNITED STATESNUCLEAR REGULATORY COMMISSION

20555.

NOTICE TO EMPLOYEES

report if you recelve an axposure -
in excess of any applicable imit as
set torth in the regulatiaons or in the
licanse. The basic limits for ex- -
posure to employees are ast forth.
in Section 20.101, 20.103, and
20.104 of the Part 20 regulations.. |
These Sections specify limitson -
exposure to radlation and ex-
posure 1o concentrations of
radioactive matarial in air.

2. It you work where personnet
maonitoring is required pursuant
to Section 20.202; . 5o
(a) your employer must gliveyoua

writien report of your radiation-

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND
- ..REPORTS TO-WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

The Nuclear Regulatery Commission (NRC) in its Rules and Regulations: Part 20 has established standards
"'for your protecticn against radiation hazards from radioactive material under license issued by the NRC;

Part 19 -has established certain provisions for the options of workers engaged in NRC licensed activities;

Parts 30, 40, 50, and other parts containing provisions related to employee protection,

POSTING- REQUIREMENTS  Copies of this notice must ba posted in a sufficiant number of places in
avary -establishment where activities licensed by the NRC are conducted, to permit employees to obsarve 3

tions issved thersunder; or the terms
of the employer's license with regard
o radiological working conditions in
which the worker is engaged, may
request an inspaction by sending a
notice of the alleged viclation 1o the
appropriate United States Nuclear
Regulatory Cormmission Regional Of-

- fice {shown on map below). The request

must set forth the spacific grounds for
the notice, and must be signed by the
worker or the representative of the
workers. During inspections, NRC
inspactors may confer privately with
workers, and any worker may bring to
the at ion of the ir S any past

exposures upon the termina- -
tion of your employment, If
you request it, and

your employer must advlns
you annually of your exposure
1o radlation, if you request i,

INSPECTIONS

b

=

or present condltion which he believes
contributed to or caused any violation
as dascribed above.

EMPLOYEE PROTECTION

If an employee believes that discrim-
ination has occurred due to engaging
In the *‘protected activities" said

All activities undar the Il are sub-
jectto} ion by rep ives of
the NRC. In addition, any worker or
repreaentative of workers who ..:
believes that thera |s a violation of !hn
Atomic Enorgy Act of 1954, the regula-

ployees may, within 30 days of the
discriminatory act, file a complaint with

- the Department of Labor, Employment

_Standards Administration, Wage and
Hour Division. The Department of
Labor shall conduct ari investigation

- copy on the way to or from their place of employment.

and shall, where discrimination has
occurred, issue an order providing
refief to the employee if relief is not
provided by other means of settiement.

PROTECTION OF
INSPECTORS

The amended Atomic Energy Act,
section 235, provides criminal
penallies against any individual who
kills, forcibly assaults, reslsts, op-
poses, impedes, intimidatas or in-
terferes with any person who performs

any ingpections which (1) are related to -

any activity or facitity licensed by the
Commissian, and {2} are carried aut to
satisty requiremants under the Atomic
Energy Act or under any other Federal
law covering the safety of licensed
faclities or the satety of adicactive
materials, The acts described.abovae
are criminal not only if taken against
inspection personne) who are engaged
in the performance of such inspection
duties, bul also If taken agalinst inspec-

. tion persannel on account of such

duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

. The amended Atomic Energy Act, sec-

tion 236, provides criminai penalties
agalinst any individual who Intentionally
and wiiifully destroys or causes
physical damage, or attempts to do so.
to any production, utllization, or waste
storage facillty licensed under the act,
ar any nuclear fuel or spent fuel
regardiess of Jocation.

A rep

of the Nuclear R y C

can be

j at the following addresses and

1 "

.. The R

UNITED STATES .NUCLEAR REGULATORY COMMISSION REGIONAL_ OFFICE LOCATIONS
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i Office will accept collect telephone alls from
with Cc it

Regional Offices

'REGION

. ADDRESS

TELEPHONE

U.S. Nuclsar Regulatory Commission
Reglon |

631 Park Avenue

King of Prussis, PA 15408

U.S, Nuclsar Regulstory Cnmmlulon
Region It

101 Maristta S5t.. N.W., Buite 31&
Atlantz, GA 3033

U.S. Nuclear R-guhlorv Commisalon
Raglon (il

799 Roossvoht Roed

Glen Etlyn, IL 60137

U.S. Nuclear Ragulnory Commission
Rsgion IV

S'I'l Rysn Plaxs Drive. Sulte um
Avrlington, TX 76012

U.S. Nuclear Regulatory Comminion
Rogion V
1460 Marin Lane, Suits 210

" Walnunt Craek, CA 94596

216 3375000
404 ﬁusqs )
312 832.2500
817 465-8100

" 415 943-3700
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(v. —u

SAI‘E HANDL;[NG STORAGE, AND TRANSPORTDTION
I OF o
L CALIBRATOR SET, RADIAC AN/UDM-2
~ NSN 6665-00-179-9037 o

Headquarters, Department of the Army, Washmg’ton, DC
, 9 January 1978

" TB 11-6665-227-12, 2 July 1975, is changed as fol-

lows:

. AMSEL is changed to DRSEL in the following

places:

- Page 3. Paragraph 3.
R Paragraph 5d. :
l,/- -~ Paragraph 8a(2) and (3)

' " ‘aragraph 85(1). '
Iy #*age 4. Paragraph 8b(4), (6), and (7)
“-<_~" Paragraph 9a. in NOTES 2. o
) " Page 5. Paragraph 11q.

Paragraph 12,
Page 6. Paragx aph 14b(3).

Page 2 Safety Pr ecautlon‘ Change the last two" V
‘sentences to read: Calibrator Set, Radiac AN/ -
UDM-2 ivs issued throughout the Army undcr Nu- -

By Order of the Secretary of the Army:

t
: Official:
J C. PLNNINGTON ,
_ B’mgadzm General, United States Army
(”"\_ . _ The Adjutant General

- clear Regulatory Commission (NRC) license held
-by the US Army Electronics Cemmand Safety Of-
‘fice at Fort Monmouth, New Jersey. Information -

about the NRC license may be requested by letter
to: Commander, US Army Electronics Command,
ATTN: DRSEL-SF-H Fort Monmouth, New Jer--
sey 07703. The Safety Office may also be contacted

. ~ by telephone on AUTOVON 992-3493. -

Page 5. Paragraph 10d line 2: Change ‘dally,” to

“monthly.”

Line 3: Delete “.vhen in use, for possible con-

‘. tamination.”

‘Paragraph alQfis added after paragraph 10e:

B ~ f. Form NRC-3, Notice to Employees, contained

in this bull2tin, may be removed for posting wher-
ever the' AN/UDM-2 is used and/or stored. The . |
posting requirements are contained on the forn.

" BERNARD W. ROGERS .
General, United States Army
", Chief of Staff

— To be dlstrlbuted in accordance w1th DA Form 1"’ 50, Operat or malntenance rpqulrempnts 101 AN/

o ..--_,,

-4 U S. GOVERNMENT PRINTING OFFICE: 1977-765-096/436

: “77 58
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YOUR EMPLOYER’S .
RESPONSIBILITY: .

Your employer is required to—

1. Apply these NRC regulations and
the conditions of his NRC ticense
to all work under the license.

2. Postor otherwise make available
to you a copy of the NRC regula-

** “Higns, licenses, and operating
procedures which apply to work
you are engaged in, and explain
their provisions to you. .

3. Post Notices of Violation invalving
radiological working conditions,
proposed imposition of civil
penalties and orders. -

4. Refrain from discriminatory acts
against amployees who provide
information to NRC.

YOUR RESPONSIBILITY
AS A WORKER

You should familiarize yoursalf with
those provisions of the NRC regula-

_ tlons, and the operating procedures

which apply to the work you are an-
gaged In. You should observe thair .
provisions for your own protection and
protaction of your co-workers.

A reprasentative af the Nuclaar Regulatory C.

UNITED STATES

NUCLEAR REGULATORY COMMISSION

Washington, D.C. 20555

WHAT IS COVERED BY
THESE NRC REGULATIONS

1. Limits on exposure ta radiation

and radioactive material in
- resiricted and unrestricted areas;

2. Measures 10 be taken after ac-
cidental exposurag;

3. Personnal monitoring, surveys
and aquipmaent;

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

5. Exposure records and reports;

6. Options for workers regarding
NRC inspections; ’

7. ldentifies *'protected activities™
that employees may engage in;

8. Prohibits discrimination against
amployess wha engage in these
‘protected activities;

9. identities the Department of Labor
as a saurce of relief in the event of
discrimination; and

10. Related matters,

REPORTS ON YOUR .
~RADIATION EXPOSURE
HISTORY

1. The NRC requlallon:'requlra that
your employer give you a written

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS

NOTICE TO EMPLOYEES

report if you receiva an axposura
in excess of any applicable limit as
set (orth in the reguiations or in the
license. The basic limits for ex- -

posure to ampioyees are set forth. -

ln Section 20.101, 20.103, and
20.104 of the Part 20 regulations, :
Thesa Sections specily Himlts an
exposure to radlation and ax-
pasura to concentrations of
radioactive material in alr. -

. 2. Ityou work whers parsonnel .
monitoring Is requlired pursuant :
to Section 20.202; .. EREN
{a) your amployer must give you
- writtan report of your radiation -

exposures upon the termina- . -

tion of your employment, If - . -
you raquest It, and RV
your amployer must advise . :
you annually of your exposurs
1o radiatlon, if you requastit.
INSPECTIONS o

Ali activities under the licensa are sub-
Ject to Inapection by representatives of
- tha NRC. in additlon, any workeror.. -
representative of workars who  .:
beileves that thars |s a violation of the
Atomic Energy Act of 1854, the regula-_
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d at the following addresses and talephone numbers. The
employees who wish to register complaints or concerns about radiological working conditions or other mattars regarding pli

STANDARDS FOR PROTECTION AGAINST RADIATION {PART 20}; NOTICES, INSTRUCTIONS AND
" REPORTS YO WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

The Nuclear -Regulatory Commission (NRC) in its Rules and Ragulations: Part 29 has uftahli:hed standards
“for your protection against radistion hazards from radioactive material under license issued by the NAC;
Part 19 has established certain provisions for the options of warkers engaged in NRC licensad activities;
Parts 30, 40, 50, and other parts containing provisions related 10 employee protection.

POSTING REQUIREMENTS Copies of this ‘natice must be. posted in a sufficient number of places in
every establishment where activities licansad by the NRC are conducted, to parmit employses to cbsarve &

tions issued thereunder, or theterms
of the employer’s license with regard
1o radiological working conditions In
which the workar is angaged, may
request an Inspaction by sending a
notice of tha aileged vlolation to the
appropriate United States Nuclear
Regulatory Commission Regional Of-

- fice (shawn on map below). Therequest

must set forth the specilic grounds for
the notice, and must be signed by the
workar or tha representative of the
workars. Durlng inspections, NRC
Inspecldrs may confer privately with
workers, and any workar may bring to
the attention of tha Inspectors any past
or presant condilion which he believes
contributad to or caused any vialation
as described above.

EMPLOYEE PROTECTION

" it an employee baeiieves that discrim-
. Ination has occurred due to engaging

in the *protected activities® said
employees may, within 30 days of the
Inatory act, flils a plaint with
the Dapartment of Labor, Empioymaent
Standards Administration, Wage and
Hour Division. The Department of °

_ Labor shall conduct an investigation

copy on the way to or from their place of employment.

and shall, where discrimination has
occurred, issue an order providing
relief to the employee if relief is not
provided by other means of settlement.
PROTECTION OF
INSPECTORS

The amended Atomic Energy Ac!,.

.section 235, provides criminal

penalties against any individual who
kills, forcibly assaults, resists, op-
posas, impedes, intimidates or in-
terferas with any person who performs
any inspections which (1) are related to
any aclivity or facillty licensed by the
Commission, and (2) are carried out to
satisfy requiremants under the Atomic
Energy Act or under any other Federal
law covering the salety of licensed
facllities or the safety of radicactive
materials, The acts described above
are criminal not anly If taken against
Inspection personnal who are engaged
in the parformance of such inspection
duties, but aiso if taken against inspec-
tlon personnel on account of such -
dutles, : o :

B

ions.

1 rules and regut!

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

_The amended Alomic Energy Act, sec-

tion 236, provides criminal penalties
against any individual who Intantionally
and willfully destroys or causes -~
physical damage, or attempts to do so.
10 any production, utilization, or waste
storage facility licensed under the act, |
or any nuclear fuel or spent fuel ’
regardieas of location.

Regianal Office will accapt collect teléphone calls from -
with Col : ’

Regional Offices

REGION

ADDRESS -

TELEPHONE

U.S. Nuclesr Regulatary Commission
Aegion |

531 Park Averus

King of Prussia. PA 15408

Region Il ¢
101 Mariatts St., N.W., Suite 3100
Atlanta, GA 3031

U.S. Nuclsar Regulatory Commiasion
Ragion Il . .

793 Roosevait Road :

Glen Ellyn, IL 60137

Y.5. Nuclaar Reguiatory Commission
Ragion IV .
§71 Ryan Plaza Drive, Sulte 1000

“~ Arlington, TX 76012

U.S. Nuclsar Reguiatary Commiission
Ragion ¥
Maris Lane, Suite 210

Whainut Creek, CA 54536

" U.S. Nuclear Ragulatory Commission -

218 3375000 -
400 214533
312 552.7500
a7 k&mm

" 415 943-3700
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1. Purpose. This bulietin prescriiss the minimum
safety precautions that are essential during the
handling, storage, issue, transportation, accounta-
bility, and use of Calibrator Set, Radiac AN/UDM 2,
NOTE
}  Official nomenclature followed by (*)is used
" to indicate all models of the equipment
covered in this bulletin. Thus, Radiac Set
AN/PDR-27(*) represents Radiac Sets
AN/PDR-27J, AN/PDR-27L, AN/PDR-27P,
AN/PDR-27Q, and AN/PDR-27R and later
models.
2. Indexes of Pubhcanons a. DA Pam 810-!, Refer to
the latest issue of DA Pam 310-4 to determine
whether there are new editions, changes, or addi-

- tional publications pertaining to the equipment.

b. DA Pam 810-7. Reéfer to DA Pam 310-7 to
determine whether there are modification work
orders (MWO’s) pertaining to the equipment. .

. 3. Reporting of Errors. Reporting of errors, omis-

sions, and recommendations for improving this
bulletin by the individual user is encouraged.

. Reports should be submitted on DA Form 2028

(Recommended Change to Publications and Blank
Forms) and forwarded direct to Commander, US
Army Electronics Command. ATTN: AMSEL-MA-
Q, Fort Monmouth; New Jersey 07708. -

4. Description. Calibrator Set, Radiac AN/UDM-2-
-ontains a total of 100.020 millicuries of Strontium 90

3r%) and consists of Calibrator, Radiac TS-3494/

-~UDM-2 ‘and Calibrator, Radiac TS-3495/UDM-2.

Calibrator; Radiac TS-3494/UDM-2 contains 25 mil-
licuries of Sr® and is used to calibrate Radiacmeters
IM-174/PD and IM-174A/PD, Radiac Set AN/PDR-
27(*), Radiac Set AN/PDR-60, and Aerial Radiac
System 'AN/ADR-6. Calibrator, Radiac TS-3495/
UDM-£ contains three 25 millicurie Sr% and one 20
microcurie SR sources. It is used for serviceability

- testing of Radiacmeters IM-9E/PD, IM-147/PD and

IM-93(*)/UD: B
5. Calibrator Set; Radiac AN/UDM-2 General. a.
Calibrator Set, Radiac AN/UDM-2 is marked in

_accordance with Code of Federal Reg'ulatlons Title
- 10, Part 20 and MIL-STD-1458. -

b. Calibrator Set Radlac AN/UDM 2 is nonex-

_pendable. .

¢. Calibrator Set, Radlac AN/UD}(-Z may be
transferred only to another qualified radiological
protection officer (RPO) (paragraph 9). v

d. Calibrator Set, Radiac AN/UDM-2 will be
disposed of only on instructions of Commander, US
Army Electronics Command, ATTN: AMSEL-

... MM-8-CS-TA-1, Fort Monmouth, New Jersey 07703.

e. Wipe tests must be performed at intervals not to

,exceed 6 months on all Calibrator Sets, Radiac

AN/UDM-2, except those sets in combat areas.

S All correspondence iv.siing Lo ..oourication of
radiological protection officers or control of Calib-
rator Set, Radiac AN/UDM-2 should be addressed
Commander, US Army Electronics Command,
ATTN: AMSEL-SF, Fort Monmouth, New Jersey
07703 through the radioactive material control point.
6. Inherent Danger. a. The radioactive. Strontium-
Yttrium 90 sources in Calibrator Set, Radiac

-AN/UDM-2 emit beta radiation. Interaction of this
beta radiation with the radiac calibrator set housing
results in the emission of secondary X-rays
(Bremsstrahlung). Excessive absorption of ionizing
radiation by the human body may be‘injurious (AR
40-14). The radioactive sources will not be removed
from the radiac calibrator set, except by qualified
personnel of nucleonics facilities established at the
Lexington-Blue Grass and Sacramento Army De-’
pots, CONUS, or other installations having an
Atomic Energy Commlssmn (AEC) License au-
thorizing maintenance of Calibrator. Set Radiac
AN/UDM-2,

b. Famlharlty with these. cntena and stnct
observance of the health protectlon procedures
contained in the following paragraphs are essential.
7. Applicability.. The. provisions of this ‘technical
bulletin apply to all persons and actwmes who have
the responsibility for the handling, transportation,
storage, and use of any 1ssued Calibrator Set, Radiac -
AN/UDM 2. This technical bulletin does not apply to
the Army stocks of radlac calibrator sets. stored i in
depots.

8. Raponsxblhty a. Responszb‘tlttws of Ma_yor Com—

' (1) Establlshmg at least one Radloactxve Mate-
rial Control Point (RMCP) (AR 725-1).

(2) Appointing a Radiological Control Officer
(RCO) for each RMCP and forwarding two copies of
appointee’s orders and qualifications to Commander,
US Army Electromcs Command, ATTN: AMSEL-
SF, Fort Monmouth, New Jersey 07703

' (3) Developing implementation procedures to
insure periodic leak testing and forwarding two

. ‘copies of procedures to Commander, .US Army -

Electronics - Command ATTN: AMSEL- SF Fort
Monmouth, New Jersey 07703.

“@ Forwarding leak test smears to nearest
approved smear counting station for evaluation.

- (5) Insuring that each installation or activity
using the AN/UDM-2 has an effective radlatwn
protection program. A

b. Responszb'lhtws of Radiological Cornt'rol Ofﬁcer
(RCO).
- (1) Review and approve the quahﬁcatlons of
each local Radiological Protection Officer (RPO) for
the AN/UDM-2 and forward to Commander, US
Army Electronics Command, ATTN: AMSEL-SF,

3
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0.5 rem in one calendar year. Uninceessary exposure
of personnel in this area will not be permitted. (For
the purpose of this document, 1 millirem is equal tol
milliroentgen or millirad).

. b Store Calibrator Set, Radiac AN/U DM 2in a

“ked container or ares that permits external
_imma radiation levels in potentially occupied areas

_no greater than 0.5 millirems per hour (mr/hr).

Access to the container stored in a locked area shall

. be controlled by the radiological protection officer.

Storage instructions are as follows: -

(1) One or more AN/UDM-2's may be stored ina

locked container constructed of wood or metal: The
size of the container may be varied; however, the
gamma radiation level on the outside-of the
container shall not exceed 0.5 mr/hr. Theinside of the

- container may be lined with sheet lead to reduce the .

radiation intensity to an acceptable - level. The
container must be marked in accordance with
MIL-STD-1458.

(2) One or more AN/UDM-2's may be stored in a
locked room of such dimensions and construction
that the ganma radiation level at any pomt outside.
the room does not exceed 0.5 mr/hr.

¢ Only authorized, qualified personnel will be
permitted to enter the storage or calibration areas
alone. These areas will be physically secured -and

‘safeguarded when in use. Visitors must be escorted -
hy the RPO or a quialified user and must be briefed on

)Ldlatlon hazards and precautlons to minimize these

.qiazards.:

d. Storage areas and areas where eqmpment is

* being calibrated will be monitored at least daily,

when in usge, for possible contamination: Table of
Allowance (TA) 50-914-(Individual Safety and Pro-

. tective Clothing and Equipment) authorizes one

each Radiac Set AN/PDR-27(*) per work group
requiring radiation monitoring protection.

e. Personnel monitoring devices will be used when
entering the storage or calibration areas or when
operating Calibrator Set; Radiac AN/JUDM-2 (AR
40-14). Operators will use wrist-type film badges in
addition’ to regular body- type badges: S
11. Duties of Radiological Protection Officer for
AN/UDM-2. The specific duties ‘of the appointed
radiological protection. officer will be to:

a. Insure that AN/UDM-2's under his Junsdlctlon
are properly used and stored:-

b. Train local users and operators and maintain list
and record of training of users’and operators.

¢: Insure records are mainitained on each item.

d. Advise RMCP of any forthcoming change in

N accountablhty, local RPOQ, or installation relocatlon

‘or the AN/UDM-2,
e Submit Radiation Incident Report according to

"~ published directives.

J. Establish radiation
UDM-2 storage and use. )

g. Post Radiation Area warning signs.

h. Insure items are stored in a fireresistant
structure and no explosives of any kind are stored in
the same structure. : .

1. Immediately refer actual or suspected overexpo—
sure to medical officer. v

Jj- Insure film badges and pocket dosimeters are
worn when required and that film badge exposures
are recorded. :

" k. Insure that periods of time between leak tests do
not exceed 6 months and supervise performance of.
leak tests.

. Secure items agamst unauthonzed use and
removal. v

m. Insure that all Army and Federal regulations
are being followed and that personnel are exposed to
a minumum. of radiation consistent with practical
considerations,

n. Conduct a physmal mventory accordmg to
published frequencies.

controlied areas for AN/

o. Submit inventory, leak test, and other reports to

RMCP as required. .

p. Prior to relief from dutles, place all AN/U DM.- 2’
under this jurisdiction in locked storage. ,

q. Investigate each case of excessive or abnormai
exposure to determine the cause, recommend reme-
dial action to prevent recurrence, and submit a
complete written report to the Commander, US
Army Electronics Command, ATTN: AMSEL-SF,
Fort Monmouth, NJ 07703 w1thm 24 hours. (para
8b(6)).

12. Requisitioning Procedure Statlons in CON US
‘and Oversea supply agencies wﬂl submit requlsmons

through radioactive material supply channels to
Commander, US Army Electronics ..Command,.
ATTN: AMSEL-MM-S§-CS-TA-1, Fort Monmouth,
New Jersey 07703, for issue to certified Radiological
Protection Officers. All requisitions will be accom-
panied by the name of the Radiological Protection/
Control Officer.. who is to be responsible for the
equipment. In addition, each request will include the
following certification: “As required by chapter 3,
AR 725-1, sufficient safety equipment, facilities, and
trained personnel are available at this installation
for the safe handling, use and storage of radioactive
material ordered on this requisition.” The certifica-

tion must have the signature and the typed name

and grade of the appropriate radiolog'ical control
officer.
13. Leak Testing Procedure. a. Safety P'recautwns
The F PO is required to perform the leak test. Each
person performing the leak test will wear a film
badge.

b Perfommg Calibrator, Radwc TS-3495/UDM-2
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leaking calibrato: :s: .

(1) Discontinue use of the calibrator. Cover it
with plastic, seal it with tape, and label it as
contaminated.

(2) Monitor personnel, equipment, and areas for

“wossible contamination and decontaminate as re-

Juired. ‘
(3) Report the item to the Radioactive Material

Control Foint and (v ii:¢c Ud Avmuy Electronies
Command.

(4) Dispose of the AN/UDM-2 as directed by
Lexington-Blue Grass Army Depot or the Radioac-
tive Material Control Point. '

(5) Report the completed disposal action to the
US Army Electronics Command and the Radioactive
Material Control Point.
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CHAPTER 1
INTRODUCTION -

Section 1. General

1-1. Scope

a. This manual describes Calibrator Set, Radiac
AN/UDM-2 (fig. 1-1) and covers its installation,
operation, .and - organizational maintenance. It
includes instructions for initial service, operation
cleaning, and inspection of the equipment.

b. Official nomenclature followed by (*) is used to
indicate all models of an equipment referenced in this
manual. Thus, Radiac Set AN/PDR-27(*) represents
AN/PDR-27J, AN/PDR-27L, AN/PDR-27P, AN/PDR-
27Q, AN/PDR-27R and AN/PDR-27S; Radiacmeter
IM-9(*)/PD represents IM-9E/PD and IM-9F/PD;
Radiacmeter IM-93(*)}/UD represents IM-93/UD and
IM-93A/UD; Radiacmeter IM-174(*) represents IM-
174/PD, IM- 174A/PD and IM-174B/PD.

1_—2. Index of Technical Publications

Refer to the latest issue of DA Pam 310-4 to deterrrxxne
whether there are new editions, changes, or addxtlonal
pubhcatlons pertammg to the equipment.

-1-3. Mamtenance Forms, Records and
- Reports '

a. Reports of Maintenance and Unsattsjactory
Equipment. Department of the Army forms and

procedures used for equipment maintenance will be

those prescribed by TB 750-25-1 Maintenance of

Supplies and Equipment: Army Test, Measurement
. and Diagnostic Equipment (TMDE) Cahbratlon and
. Repair Support Program . |

~ b. Report of Packaging and Handlmg Deﬁcrenczes
Fill out and forward SF 364 (Report of Discrepancy

| (ROD)) as prescribed in AR -735-11-2/DLAR
4140.55/NAVMATINST 4355.73/AFR 400- 54/MCO
- 4430. 3E.

c. Dtscrepancy in Shipment Report (DISREP) SF.

361). Fill out and forward Discrepancy ‘in Shipment
Report (DISREP) (SF 361) as -prescribed in
AR55-38/NAVSUPINST 4610.33B/AFR 75-18/MCO
4610.19C/DLAR 4500.15.

' 1-4. Administrative Storage

Administrative storage of AN/UDM-2 -shall be in
accordance with TB 11-6665-227-12. ’

1-5. Destruction of Army Electronics

Materiel ‘
Destruction of Army electronics materiel to prevent
enemy use shall be in accordance with TM 750-244-2.

1-6.: Reportlng Errors and Recommendmg
Improvements —

Youi ‘¢an ‘help improve this manual If you fmd any
mistakes or if you know of a way to improve the
procedures, please let us khow. Mail your letter or DA
Form 2028 (Recommended Changes to Publications
and Blank Forms) direct to Commander, US Army -
Communications-Electronics. Command, ATTN:
DRSEL-ME-MQ, Fort Monmouth, NJ 07703. A reply
will be furnished direct to you.

1-6.1 Reporting Equrpment lmprovement
Recommendations (EIR)

If your Calibrator Set, Radx_ac ‘AN/UDM-2 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. Put it on an SF 368 (Quality Deficiency

Report).” Mail it to Commander, US Army

Communications-Electronics Command, ATTN:

- DRSEL-ME-MQ, Fort Monrnouth N] 07703. WeH
“sénd you a reply.

©1-6.2 Nuclear Regulatory Commrssron
_(NRC) Requrrements

" The US Nuclear Regulatory Commission sets
'»-'standards/condltmns and 1s.sues. licenses for use of
- radioactive material in the United States. -The
- AN/UDM-2 comes under the NRC regulatrons and a
license for .its use has been issued. Information .

requxred by the NRC hcense/regulatxons is contamed
below :

- a. Hadzotzon Protectwn Users of the AN/UDM 2'

- should refer to instructions on' control, safe hand]mg,
storage and transportation contained in TB
11-6665-227-12. . Operation and maintenance

" instructions for the AN/UDM-2 are contained in this -

manual. These two publications, TB 11- 6665-227-12
and TM 11-6665-277-12, satisfy the radiation
protection requirements of the NRC regulations (title
10, chapter 1, 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, may
be removed for posting wherever the AN/UDM-2 is
used and/or stored. The posting requirements are
contained on the form. _

c. NRC License. The NRC license for the

- 'AN/UDM-2 and documents relating to that license are

held by the US Army Electronics Command Safety
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Figure 1-1, Calibrator Set, Radiac AN/UDM-2.

1-2.1/(1-2.2 blank)



T™ 11.88685-227-12

Section Il. DESCRIPTION AND DATA

'1-7. Purpose and Use

- (fig. 1-1)

a Purpose. Calibrator Set, Radiac ANIUDM-Z (eon-_

slstmg of two main sections (4 below)) prowdes the
facilitiee for checking the operatlona.l reliability and
calibration. accuracy of various radxacmetem and

_ndxacset.s

b. Use. Calibrator, Radiac TS-3495/UDM-2 (discharge

well assembly) is used to check Radizcmeters
IM-93(*YUD, IM-147/PD, and IM-9E/PD (dasimeters).
Calibrator, Radiac TS-3494/UDM-2( raremerer assem-
bly) is used to check Radiacmeter IM-174(* VPD (radiac-

meter), Radiac Set AN/PDR-27(*) (radiac set), Radiac .
Set AN/PDR-60, and Aerial Radiac System AN/ADR-6.

1-8. Technical Characteristics
Type of radioactive inctope in

Quantity of isotope: - _
. Diacharge well assembly... Three encapsulated sources of 25
. millicuries each. One encapsul-

- sted source of 20 microcuries.

RATEMETER assembly..... One encapsul:ted source of 25

millicuries, .

Type of n@i:a.tion emitted...... Beta pamelea.

Bremmstrahlung produced. .. .. Radiation doscrate from sources
(4) no greater than 2 millirads
per hour at outer case surface.

Maximum range of beta

particlesinair.............. 30 feet.
. Stopwatch indication.......... Two indications:

- & minute hand- for a max-
imum of 80 minutes and a
second hand for & maximum
of 60 seconds.

1-9. Items Comprising an Operable Calibra- :
tor Set, Radiac AN/UDM-2
(figs. 1-1, 1-2, and 1-3)

each source capaule ......... Strontium-Yttrium 90 (Sr-Y90) The components of the AN/UDM-2 that make up an
Decay of isotope .............. 27.7 years half life. " operable equipment are listed in table 1-1.
" Toble 1-1. Items Comprising an Operable Calibrator Set, Radiac ANIUDM-2
B ) Dimensions (in.)
. : : — -
NSN _ Ttem A @y Height Depth Width (b)
6665-00-610-1487 Calibrator, Radiac TS-3494/UDM-2 1 5 12 12 10t
6665-00-610-1496 Calibrator, Radiac TS-3495/UDM-2 1 8y 12 12 - 18Y
" Not available Adapter; AN/ADR6 . 1 2 3y, 2y, ¥
Not available Adspter probe, AN/PDR-60 1 ¥ 6 . ene Y
Not available | Stopwatch 1 cein cies '
“Not avnilable - Spacer block 1 % 2p W %

1. -10. Descriptlon of Callbrator Set, Radlac

AN/UDM-2

Calibrator Set, Radiac AN/UDM-2 (fig. 1-1) consists of -

" two major assemblies, Calibrator, Radiac

TS-.8495/UDM-2 and Calibrator, Radiac
TS-3434/UDM-2, plus the AN/PDR60 adapter probe,
and the AN/ADR- adapter. Each major assembly is
housed in one-half of a waterproof, aluminum case,

dosimeter shelf, and a stopwat.cb The dommeter shelf

~ contains 30 holes (to hold dosimeters to be tested) and
- the discharge well. The discharge well contains four Sr-

Y90 sources (one 20 microcurie source and three 25

“millicurie sources). The sources are arranged toradiate

into a central cavity. Two fields of radiation are pro-
vided within the discharge well; one field is provided by

" the 20-microcurie source (upper field), the other field is

provided by the three 25-millicurie sources (lower field).

~ The upper field will cause Radiacmeter IM-SE/PD to

A handle is provided on each

membly to facilitate handling.
& Calibrator, Radiac TS-3495/UDM.2 (fig. 1-2). The

discharge well assembly consists of a discharge well, 8

IM-
. the IM-83(*)/PD or the IM-147/PD to discharge and will
also cause the IM-9E/PD to discharge within two sec-

discharge but will have no effect on Radiacmeter
*YPD or IM-147/PD. The lower field will cause

onds. An access hole in the top of the discharge

Change 2 '_1-3-
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| Figure 1-3 Calibrator, Radiac TS-3494/UDM-2.
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~ CHAPTER 2

INSTALLATION

2-1. Unpacking
{fig. 2-1)

a. Packaging Data. When packed for shipment,
the AN/UDM-2 is packaged in an inner corrugated
carton. The packaged AN/UDM-2 is further
protected by being placed in an outer corrugated
carton. All joints and seams on both cartons are
sealed with waterproof, pressure-sensitive tape.
Corrugated fillers are placed around the six sides
of the package. The outside dimensions of the
complete package are approximately 17 inches

long, 16% inches wide, and 15 inches high. The

volume is 2.5 cubic feet and the total weight is
approximately 35 pounds.

~ TOP CORRUGATED

@/ FILLER.

' CALIBRATOR, SET RADIAC
AN/UDM-2.

" INNER CORRUGATED
CARTON. .

SIDE  CORRUGATED
FILLER.

80TTOM CORRUGATED
FILLER.

OUTER  CORRUGATED
CARTON.

WATERPROOF PRESSURE -
SENSITIVE. TAPE.

ELE665-227~12-TM~12

Figure 2-1. Calibrator Set, Radiac AN/UDM-2, typical
packaging diagram. ' ‘

b. Removing Contents. Unpack the equipment
as follows: : '

- {1) Remove the waterproof, pressure-sensitive
tape from the top of the outer corrugated carton.
{2) Lift open the flaps.and remove the top and .
side corrugated fillers.
(3) Remove the inner
containing the AN/UDM-2.
(4) Remove the waterproof, pressure-sensitive
tape from the top of the inner carton. o
{(5) Lift open the flaps and remove the
AN/UDM-2.
{6) Turn

corrugated carton

the manual valve (fig. 1-_3)'

- counterclockwise to equalize the pressure.

2.2, Checking Unpacked Equipment

a. Inspect the equipment for damage incurred
during shipment. If the equipment has been
damaged, report the damage on DD Form 6 (para
1.3} and notify the Radiological Protection Officer

(TB 11-6665-227-12). :

b. Release the- eight fasteners (fig. 1-1) and

. separate the two halves of the AN/UDM.-2.

c. See that the equipment is complete as listed
on the packing slip.- If a packing. slip is not
available, check the equipment against the listing
in table 1-1. Report all discrepancies in accordance

. with TM 38-750. Shortage of a minor assembly or

part that .does not affect proper functioning of the
equipment should not prevent use of the
equipment. ' _

d. If the equipment has been used or
reconditioned, see whether it has been changed by
a modification work order (MWO). If the
equipment has been modified, the MWO-number
will appear near the nomenclature plate. Check to
see whether  the MWQO number (if any) and
appropriate notations concerning the modification
have been entered in this manual.

NOTE '
Current MWO’s applicable to this
equipment (if any) are listed in DA Pam
310-7.

2-3. Preparation for Use
WARNING :
Refer to paragraphs 1-11 and 3-1 for
" precautions pertaining to this equipment.
a. Release the shipping locks of both assemblies
(figs. 1-2 and 1-3) by rotating the captive screws
counterclockwise. The shipping locks are spring-

* loaded, will spring outward when fully unscrewed,

and will release the latches.

2-1
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CHAPTER 3

- OPERATING INSTRUCTIONS

3-1. General

WARNING
Radioactive materials are used in this
equipment. Read and understand all
operational data and procedures in this
chapter before using the equipment. Become
thoroughly familiar with the contents of TB
11-6665-227-12. Never look directly into the
access hole (fig. 1-2) when the swivel cover
-is swung open; do not poke sharp pointed
objects into the access hole. This equipment
will be used only under the direction of a
" Radiological Protection Officer.

Table 3-1 lists all controls and indicators used by the
operator. In addition, this chapter contains the -

~ following:

a. Procedures for checking Radiacmeters
IM-9(*)/PD, IM-93(" )/UD and IM-147/PD
(para 3-4). :
b. The procedures for ca.hbratmg Radxacmeter | .

" IM-174(*)/PD (para 3-5).

¢. The "procedures for cahbratmg Radiac Set‘ o
AN/PDR-27(*) (para 3-6).

d. The* procedures for cahbratmg Radlac Setﬁ'f S

AN/PDR-60 (para 3-7).
e. The procedures for ca.hbratmg Aenal Radiac

System AN/ADR-6 will be glven in paragraph 3 8‘_

“when they become available. -

3-2. Controls and lndlcators
All operat{qrsjcontrols and indicators are listed in table 3-1.

Control or indicator

Table 3-1. List of Controls and Indicators

. Function

Calibrator, Radiac .
TS-3495/IDM-2 (fig. 1-2): .
Stem (stopwatch)............. P et “

‘Second indicator (stopwatch).................._ ....................
Minute indicator (stopwatch) ... ......oviiiii i

Swivel cover (spring-loaded). ..ol e
Calibrator, Radiac i
TS-3494/UDM-2 (fig. 1-3): .
Shutter .................... e e

Stops, starts, and winds stopwatch

Positions seconds indicator to zero

(60) and. minuts indicator to zero

(30) for reiiss,
Indicates elapsed ﬁme from 0 to 60 seconds.
Indicates elapsed ﬁme from 0 to 30 minutes.
Unlocks swivel cover allowing it to be swung open.
Allows dosimetor entry into access hole.

Rotated to select radiation fields of 10 rad/hr or 100 rad/hr.
Unlocks shutter allowing it to be rotated.

Change 4 3-1



NOTE
Substitute corrected times from AN/UDM-2

Calibration Report. DO NOT USE THE . )

VALUES IN THE TIME COLUMN shown
above.

3-4. Dos1meter Checkmg

To check an IM- 9( )/PD, perform the procedures ina,}
b.and d below. To check an IM-93(*)/UD or§
IM-147/PD,. perform the procedures in g, ¢ and dj

below. For information .on operation : of d051meters
refer to TM 11 6665 214-10.

WARNING

Serxous eye m]ury may result from the use: of
this equipment. Take the following -

precautions:
¢ Always wear safety or prescription
glasses while using the AN/UDM-2.-

e Never look or peer into the discharge
well hole (even when wearing safety
glasses).

. a Preliminary Procedures. -

(1) Examine the dosimeter (and clean it iff

necessary) to insure that it will not carry mud or dirt
into the access hole.

~(2) Remove the calibfation label from the}

dosimeter.

(3) Charge the dosimeter to a zero mdxcatlon

- TM 11-6665-214-10).
(4) Test dosimeter 'for
11-6665-214-10),

(5) Insert the key in the discharge well assembly :

lock-and release the lock (fig. 1-2).
(6) Reset and wind the stopwatch, if necessary.
b. Checking the IM-9(*)/PD.

(1) Refer to the calibration report to determine §
the time (number of minutes or seconds) the dosimeter §

is to remain in the discharge well.

(2) Open the discharge well swivel cover by

sliding it aside.

.~ (3) Insert the dosimeter, chargmg end down,
gently into the discharge well and lower it to the first §
level (about two-thirds in). The instant the dosimeter §

touches the first level, start the stopwatch.
NOTE

Do not press the dosimeter down to the lowest
level (where its top would be flush with the
top surface of the well); the lower level will
expose it to a stronger radiation field than is
required and will discharge it completely in
less ‘than 2 seconds, If the dosimeter is
accidently pressed down into the lower level,

leakage (TM}

§ the equipment, _
(IM-174/PD) or TM -6665-232-12 (IM-174A/PD and §

TM 11-6665 227 12

remove the dosimeter, recharge 1t and start
over again.

(4) Leave the dosimeter in the discharge well for B

the requu‘ed amount’ of time and then remove,it.
(During timing, the well cover may be released aga.mst ;
the dosimeter:) :

(5) Read the dosxmeter and then compare its value §
with table 3-2. If it is w1thm tolerance the d051meter '
is serviceable. SR -k

¢. Checking the IM—93( ‘)/UD or- IM~147/PD A

(1)-Refer to the calibration report to determine
the time (riumber of miniites or seconds) the dosxmeter
lS ' to remain in the discharge well. '

© (2) Open the dlscharge well sw1vel cover by
shdmg it aside (fig. 1-2)."

(3) Insert the dosimeter, chargmg end down,
gently into the discharge well and lower it to the first §
level; then push it down to the second level and slide §
the swivel cover over the dosimeter to hold it in place. |

Start the stopwatch as soon as the dosimeter reaches §

the second leve_l.

NOTE

It is convenient and desirable to use a pusher
(small , piece of wood or flat blade
screwdriver) to get the dosimeter under the -
swivel cover. i

(4) Leave the dosimeter in the discharge well for §
the required amount.of time and then remove it.

(5) Read the dosimeter and then compare its value }
with table 3-2. If it is within tolerance, the dosimeter
is serviceable. .-

d. Final Procedures. '

(1) If dosimeter is serviceable, fill out calxbratlon
label (see TB 750-25-1), and place it on dosimeter.
Use transparent tape to hold calibration label on
dosimeter (so that old labels will be easily removed).

(2) If the dosimeter reads outside the limits in- |

table 3-2, it is unserviceable.

(3) Fill out the appropriate maintenance forms
(TB 750-25-1), and turn in unserviceable dosimeters
for repair.

(4) When all dosimeters are checked, relock the
swivel cover in place.

3-5. Calibrating Radiacmeter IM-174(*)/PD §

To check Radiameter IM-174/PD, perform the §
procedures in ¢ and ¢ below. To check Radiacmeter §
IM-174A/PD or IM-174B/PD, perform the procedures §
in b and ¢ below. For information on how to operate
refer to TM 11-6665-213-12 |

IM-174B/PD).

‘Change 4 3.3
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shipping lock. Lock the ratemeter assembly lock and
remove the key.
¢. Final Procedures.

(1) ON IM-174(*)/PD which are serviceable, fill
out a calibration label and place it on the radiacmeter
(see TB 750-25-1).

(2} For IM-174(*)/PD which are not serviceable,
annotate DA Form 2417 (see TB 750-25-1). Repair
and calibrate radiacmeter or turn item in to
organization with repair capability. See a(9) above
reguarding unserviceable IM-174/PD’s.

B,
i

Change4
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DISCHARGE TIMES SHOULD BE ADJUSTED EACH YEAR BY MU
| DISCHARGE TIME BY CORRECTION FACTOR FOR YEAR OF OPERATION WHEN

T™ 11-8665-227-12

TIPLYING ORIGINAL §

nuscqan:cﬂont BLE

" YEAR

CORR:

FACTOR™

is76 |
1977
1978

'=f§7§=f§:;¢“,, ==

corr. |-
FACTOR||

“CORR,
FACTOR

Figure 3-1.2 TS 3494/UMD ratemeter .assembly, correction factor chart
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3-6. Calibrating Radiac Set AN/PDR-27(*)

In some -cases, while reading the radiacmeter, the .
meter needle will not come to rest on a fixed value. .
The needle will move up and down scale (vary).in a -

random manner. This is to do with the nature of the

radiation field being measured whrch is random .in,
This- .random needle movement . is more. -
noticeable on _the lower - readmg scales When,.;

itself.

observing the. meter . under . condltrons where this
needle variation is present, watch the: meter. needle
for a minimum period of 1 minute and note the highest

and lowest, values: obtained -during that period.. The. .
average of the highest and lowest values (the center; J.
point) is the value which. should be. used to.be..

compared to the values given in the cahbratron report

(para 3- 3) Check the radiac set as follows

Be cafeful of the short prece ‘of cabl atjoins o
the two probes, Irt is easxly damaged and
difficult to repair.

a. On the AN/PDR-27(*), remove: the two screws
. on the clamps holding the two probes together..and .
. . separate.the two, probes.- Set the range switch to the.:
500 mr/hr position. Allow.a short warm up time. Refer. .§
" to applicable manual listed in appendix A. R
'b. On the ratemeter assembly (fig. 1-3), release the.‘

: shrppmg lock; pull out the drawer and place the spacer
block in:the drawer.

c. Close the drawer, msert the smaller probe mto.-..

the hole-in.the center- of the - drawer (fig. 3-2) and

insert the key and unlock the shutter Set the shutter to.

the 100; posrtlon

“d. Twist or turn the small probe in the drawer hole. -
to obtain maximum and minimum meter readings..
Record thé center value of the two. meter readmgs If
both readings® are inside of calibration report lrmrts:

proceed to f below, if not, proceed to ¢ below. * "

e. Remove the calibration control cover and adjust

the 500 mr/hr calibration control until the reading is
in center of the calibration report limits (nominal
reading).

-f. Rotate the ratemeter assembly shutter to the -

closed position, remove the small probe and open the
drawer.

g. Remove the spacer block from inside the drawer.
Install the spacer block on the drawer handle and close
the drawer (fig. 3- 3) Install the small probe into the
spacer block.

h. Rotate the shutter of the ratemeter assembly to

the 100 position.
. On the An/PDR-27(*), set the range switch to the
50 mr/hr position.
"§. Twist or turn the small probe in the drawer hole

"adjustment.

TM 11-6665-227-12

to achieve maximum and minimum meter readings.
Record the center value of the two meter readings. If

“both readings are inside of calibration report limits
“proceed to I below, if not, proceed to k below.

k. Adjust:the 50 mr/hr calibration control until the

“reading is in the center of the calrbratlon report hmrts :
“(nominal reading). - P

1. On the ratemeter assembly, rotate the shutter to, )
the off position. Remove the small probé and then the

';{spacer block from the drawer. Position the large probe
‘to lie across the semicireular. cutouts 6n_the edges of
”_the drawer with the drawer opened to [its - fullesth -
"'Vextremrty (fig..3-4). -

" m. Ledve‘the. ratemeter assembly shutter closed o
On the AN/PDR-27(*); set the range switch to the 5. -

_ _mr/hr position..Adjust the 5 'mr/hr calibration control;

B if center value is outside of calibration report limits;,
“until the average meter reading is in the center of the-: .
" calibration ' report. limits. -
f'ad)ustment

- Otherwise, make no

“"'n. Position the large probe on the upper edge of the

“handle side of the TS-3494/UDM-2 case.(fig. 3-5): _
' 0. Leave the ratemeter assembly shutter-closed. On~ S
“the AN/PDR-27(*), set the range switch:to 0.5.mr/hr

position. Ad]ust the 0.5 mr/hr calibration control, if - .

‘center: value is’ outside of calibration report limits,
" until the: average meter reading isin the center of the

calibration. .report Irrnrts Otherwrse make no

NOTE

If any of the meter ranges cannot be ad]usted
" to center of thecalibration. report lrmlts,
adjust them to within-those limits. .. -
p. Deenergize the AN/PDR- 27(*), fasten the two
probes together and replace ca.llbratlon control cover,:

- if necessary.’

g. Lock the ratemeter lock and set the shrppmg lock
when no further calibrations are requxred

r. Fill out the calibration label (see TB 750-25-1)
for radiac sets that are serviceable. For unserviceable
radiac sets fill out the appropriate maintenance forms
(TB 750-25-1) and repair or turn in to. orgamzatlon
with repair. capabxhty

3-7. Callbratlng Radnac Set ANIPDR 60

.....

N O’I‘E

Refer to paragraph 3-8 concerning how to
make average ‘readings when meter- nieedle™
varies. “This procedure also applles to the -
AN/PDR 60

Change 4 = - 3.-13
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CHAPTER 4

 MAINTENANCE INSTRUCTIONS

‘4-1. Scope of Maintenance.

The maintenance duties essigned to- the operitor
and organizational repairman of the AN/UDM-2
are listed below _»"gether with a reference to the

paragraphs

This cover may be removed to clean the vaot pin

assembly when required. .
" WARNING

NEVER disassemble :the cavities . of the},ijj'f""“
I. discharge well assembly or the ratemeter

" assembly. This procedurs is 'dangerous and
must be performed ,or;ly by higher category.

mmntananee per fnnel with adequate

" facilities meeting " all reqmrement:s of TB
11-6665-227-12. ‘
a. Operator preventive maintenance. checks and -
" services (table 4-1).
b. Orgamzatlonal preventxve mmntenance checks
and services (table 4-2). :
c. Cleanmg and to hup pamtxng (para 4-5)
) .

~ required for mamtenance are listed below

a. Trichlorethane (NSN 6810-00-664-0273)
b. Cleaning cloth (NSN 8305-00—245-4509)
¢. Cotton swabs (NSN 6515—00-303-8250)
- d. Sandpaper (No. 000). '

e. Petroleum jelly or light machme oxl

4-3. Preventive Maintenance ..

To insure that the AN /UDM-Z is always ready for
operation, it must be inspected systemactically so
that defects may - be d:scovered a.nd corrected

g the specific maintenance.
function. The AN/UDM—2 when the two halves .
are sealed, is waterproof. The swivel .cover.on.the-. -
discharge well assembly restricts entry of: foreign
matter to the access hole, but is not waterproof.

followmg

" the CAUTIONS and WARNINGS. Perform you

' Form 2404, Equipment Imspection "and Maxn

before they result in serious damage or failure. 'I;he
necessary preventive maintenance 'checks and
services to be performed are listed and described in

" tables 4-1, 4 2 and 4-8. The 1tem numbers in

11—6665-227 -12) for future correction to be’ made’
as soon: as. operation has ceased. Stop operatlon
n:nm ! _y 1f a deficiency is noted durmg

* harm  personnel. Record: all deficiencies together

with the corrective action taken in accordance with
the requnu:nents of TB 11—6665-227 12 and TM
38-570. ° : v
4-4. Preventwe Mtuntenanee Checks and Semees
(PMCS) . ,
a. General. Before perforxmng PMCS note th

(1) -Before: you operate.- Always keep in- m_
the CAUTIONS and WARNINGS Perform™ yor_
before (B) PMCS. = i

(2) While you operate Always keep in xmnd

dunng (D) PMCS. FEAEE T
{3) After you operate. Be gsure to perform
your after (A) PMCS. &
b. Item Number Column. Use the number :in
this column for this 7M number column on DA

tenance Worksheet, when recordmg results of '
PMCS.

c. Interval Column A dot (*} in the column
indicates when t.he check is to be mnde 3

cannot perform its pnmary mlssxon '

Change2 4-1



Provide: thorough ventilation whenever
used. DO NOT use near an open flame.
Trichloroethane is not flammable, but
exposure of the fumes to an open flame
converts the fumes to highly toxic,
dangerous gases.

{2) Remove fungus and ground-in dirt with a
cloth dampened (not wet) with cleaning compound;
dry thoroughly.

CAUTION

Do not press on the face of the stopwatch;

the stopwatch may become damaged. :

{3) Clean the face of the stopwatch with a soft
clean cloth. If the dirt is difficult to remove,
dampen (do not wet) the cloth with water; if
necessary, use a mild soap.

. (4) If the pivot of the swivel cover becomes
stiff or binds, clean the pivot and relubricate the
pivot with a very small amount of light lubricating
oil or petroleum jelly. '

b. Touchup Painting.
(1) Remove rust and corrosion from metal

" Table 4-8. Troubleshooting AN/UDM-2

TM 11-6665-227-12

surfaces by lightly sanding them with fine sand-
paper.

(2) Brush two thin coats of paint on the bare
metal to protect it from further corrosion.

(3) Refer to the applicable cleaning and
refinishing practices specified in SB 11-573 and TB
746-10.

4-8. Troubleshooting

Troubleshooting of this equipment is based upon
the checks contained in the preventive maintenance
checks and services tables. To troubleshoot the
equipment, perform all functions starting with

"sequence number 3 in the daily preventive
. maintenance checks and services (table 4-1} and

proceed through the remaining sequence numbers
{tables 4-1 and 4-2) until an abnormal candition or
result is observed. Perform the checks and
corrective measures indicated im the
troubleshooting procedures (table 4-3). If the
corrective measures do not result in correction of
the trouble, higher category maintengnce is
required.

Jtem . .

No. . Trouble symptom Probabie trouble " - Corrective measures

1 ~ Swivel coverbinds ............. Dirty or corroded pivot bearing: Disassemble swivel cover only. Clean and
-t relubricate pivot bearing (para 4+5a).

2 . Stopwatch nonoperative ........ Run-down or defective ........... Rewind and recheck stopwatch.

Change 2 4-3
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APPENDIX A
REFERENCES

AR 40-14

AR 40-27
AR 55-55

AR 700-52

AR 700-64

AR 755-15

DA Pam 310-4
SB 11-573

SB 38-100

TB 11-6665-227-12
TB 43-0118

TB 43-0122

TB 750-25-1

T™ 11-6665-209-15

™1 1-6665-213-12

"TM 11-6665-214-10

T™ 11-6665-221-15

TM 11-6665-224-15

TM 11-6665-230-15

T™M 11-6665-232-12

TM 38.750

- Control and Recording Procedures: Occupational Exposure to Ionizing Badxatxon

Personnel Radiation Exposures.

Transportation of Radioactive and F xssﬂe Materials Other*Than Weapons.

Licensing and Control of Sources of Ionizing Radiation.

Radioactive Commodities in the DOD Supply Systems.

Disposal of Unwanted Radioactive Material.

Index of Technical Publications.

Painting and Preservation of Supplies Available for Field Use for Electronics Command
Equipment. '

Preservation, Packaging, Packing and Marking Materials, Supplies, and Equipment Used
by the Army:

Safe Handling, Storage, and Transportation of Calibrator Set, Radiac AN/UDM-2
(NSN 6625-00-179-9037).

Field Instructions for Painting and Preserving Electronics Command Equipment Including
Camouflage Pattern Painting of Electrical Equipment Shelters,

Instructions for Safe Handling and Identification of the US Army Communications and
Electronics Materiel Readiness Command Managed Radioactive Items in the Army
Supply System.

Maintenance of Supplies and Equlpment Army Test, Medsurement, and Diagnostic Equip—
ment (TMDE) Calibration and Repair Support Program.

Operator’s, Organizational, DS, GS, and Depot Maintenance Manual (Including Repalr
Parts and Speclal Tools List): Radiac Sets AN/PDR-27], AN/PDR-27L, and AN/PDR-
27Q. '

Operator and Organizational Maintenance Manual (Including Repair Parts and Speexal
Tool Lists): Radiacmeter IM-174/PD (NSN 6665-00-856-8037).

Operator’s Manual: Radiacmeters IM-9E/PD (NSN 6625-00-243-8199) IM-83/UD, IM-
93A/UD (6625-00-752-7759) and IM-147/PD (6625-00-542-0729).

Operator's, Organizational, Direct Support, General Support and Depot Maintenance
Manual: Radiac Set AN/PDR-60 (NSN 6665-00-965-1516).

Operator’s, Organizational, Direct Support, General Support, and Depot Mamtenance
Manual: Radiac Set AN/PDR-27P (NSN 6665-00-975-7222).

Operator’s, Organizational, Direct Support, General Support, and Depot Mamtenance
Manual (Including Repair Parts and Special Tool Lists): Radiac Set AN/PDR-27R (NSN
16665-00-961-0846).

Operator’s, and Organizational Mamtenanee Manual: Radiacmeter IM 174A/PD (NSN .

-6665-00-999-5145) and IM-174B/PD (6665- 00-056-7422).

.-~ The Army Maintenance Management System (TAMMS).

© Change4  A-1/(A-2 blank)
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APPENDIX c.

MAINTENANCE ALLOCATION

Section 1.

C-1. General e :
This. append1x prov s‘a summary of the

" maintenance operations ‘kfbr the AN/UDM 2. It
_authonzes categones of mamten ce for.'specxflc :

" to perform each functxon This’ append'v ‘ "may be
. used as an aid in planning maintenance op_eratwns

C-2. Maintenance Function °
Maintenance functions - wxll be limited to -and

‘defined as follows:

a.- Inspect. ' To determme the servxceablhty of an
item - by comparing - physical, 'mechanical,
and/or electrical characteristics with: ‘established
standards through examination.

b. Test. To verify serviceability and to detect
incipient fajlure by measuring the mechanical -or
electrical characteristics of an item and comparing

those characteristics with prescribed standards.

¢. Seruice.. Operations required periodically to
keep an item in proper operating condition, i. e., to
clean, preserve, drain, paint, or to replenish
fuel/lubricants/hydraulic flulds or compressed air
supplies.

d. Adjust. Maintain within prescribed limits by
bringing into proper or exact position, or by
setting the operating characteristics to the
specified parameters.

e. Align. To adjust specified variable elements of

an item to about optimum or desired performance.

f. Calibrate. To determine and cause corrections
to be made or to be adjusted on instruments or
test measuring and diagnostic equipment used in
‘precision measurement. Consists of the comparison
of two instruments, one of which is a certified
standard of known accuracy, to detect and adjust
any discrepancy in the accuracy of the instrument
being compared.

g. Install. The act of emplacing, seating, or
fixing into position an item, part, module

 (component or assembly) in a manner to allow the

proper functioning of the equipment/system.

h. Replace. The act of substituting a serviceable
like-type part, subassembly, model (component or
assembly) for an unserviceable counterpart.

3 (weldmg, gnndmg, nvetlng, strmghtenmg,

INTRODUCTION

Repzur The apphcatxon of mamtenanoe
servxces (mspect test » servxce, __adjus )
cahbrate, replace) or other maintenancée a tions

remachining, ar resurfacmg) store
servnceablhty to an item by correctmg spec1f1c
damage, fault, malfunctlon, or failure in ‘a’ part
subassembly, module/component/assemb]y, end
item or system.

J. Overhaul. That periodic mamtenance effort
(service/action) necessary to restore an item to a
completely serviceable/operational condition as
prescribed by maintenance standards (e.g.,
DMWR) in approprlate techmcal pubhcatxons

- Overhaul is normally the highest degrée of

maintenance performed by the Army. Overhaul
does not normally retum an item to like-new
condition.

k. Rebuild. Consists of t.hose services/actions
necessary for the restoration of unserviceable
equipment to a like-new condition in accordance
with original manufacturing standards. Rebuild is
the highest degree of materiel maintenance applied
to Army equipment. The rebuild operation includes
the act of returning to zero those age
measurements (hours, miles, etc.}’ considered in
classifying Army equxpment/components

C-3. Column Entries

" a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to identify
components, -assemblies, subassemblies and
modules with the next higher assembly.

b. Column 2, Component/Assembly. Column 2
contains the noun names of components,
assemblies, subassemblies, and modules for which
maintenance is authorized.

c. Column 8, Maintenance Functions. Column 3
lists the functions to be performed on the item
listed in column 2.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a ‘“worktime” figure in
the appropriate subcolumn(s), the lowest level of
maintenance authorized to perform the function
listed in column 3. This figure represents the

_active time required to perform that maintenance

C1
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SECTION 1l MAINTENANCE ALLOGCATION CHART
FOR

CALIBRATOR SET, RADIAC AN/UDM-2

RN ® @ @ , @ o)
} GROUP COMPONENT/ASSEMBLY MAINTENANCE MAINTENANCE CATEGORY © TOOLS AND
‘ NUMBER AP FUNCTION EQUIPMENT
c (<] F H o]
< -
00 CALIBRATOR SET, RADIAC AN/UDM.2 Inspect 0.08
B Servicel 0.1k | 0.25 1
.- Calibrate - 3.0 2 thru 7
' ' Replace : 0.k .
Repair : 3.0 2 thru 7
Overhsul - 6.0 2 thru 7
o1 CALIBRATOR, RADIAC TS-34Gk/UDM-2 Inspect 0.02 0.06
: Service 0.06 0.08 1
Calibrate : 1.5 2,5,6,7
Replace 0.2
Repair 1.5 2,5,6,7
Overhaul 3.0 2,5,6,7
o2 CALTBRATOR, RADIAC TS -3L95/UDM-2 Inspect’ 0.01 | 0.04
: Service 0.05 | 0.07 1
Calibrate 1.5 2,3,4,6
Replace 0.2 .
Repair 1.5 2,3,4,6
Overhaul 3.0 2:3:"‘:6
ﬂ\' .
3
I
!
(1) Perform wipe test (TB 11-6665-227-12) at organizational level. .
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GLOSSARY

T

Beta particle—A charged particle emitted from the
nucleus of an atom and having a mass and charge
equal to that of an electron. '

Beta window—A small area in the wall of an ionizaton
chamber which is thin enough to permit the
entrance of a substantial fraction of beta particles.

Bremsstrahlung—Secondary electromagnetic radia-
tion similar to X-ray produced by deceleration of
charged particles passing through matter.

Curie—That quantity of a radioactive nucleus
disintegrating at the rate of 3,700 x 10'° atoms per
second.

Decay, radioactive—~The natural process whereby the
activity of a radioactive source decreases with
respect to time.

Dose rate— The radiation dose delivered per unit time.
The common unit of measure for X- or gamma
radiation is rad per hour (r/hr) or millirad per hour
(mr/hr).

Dosimeter—An instrument used to detect and measure
an accumulated dose of radiation; normally itisin a
pencil size self-reading ionization chamber used for
personnel monitoring.

 Half-life (radioactive)—The time required for the

activity of a given radioactive species to decrease to
half of its initial value due to radioactive decay.

Ionization chamber—An instrument consisting essen-
tially of a closed chamber or tube of air or ‘gas with

two electrodes used for detecting and measurmg
nuclear radiation:

Isotope—A form of the same element havmg identical
chemical properties but differing in its atomic mass
and nuclear properties.

Millicure—One one-thousandth (1/1,000) part of a
curie. See curie.

Millirad (mr)—One one-thousandth part of an rad.
See Rad.

Nuclear radiation—The particulate and electromag-
netic radiation emitted from atomic nuclei in
various nuclear processes. The important nuclear
radiations, from weapons standpoint, are alpha and
beta particles, gamma radiation, and neutrons.

Radioactive standard—A sample of radioactive
material in which the number and type of
radioactivity at a definite time is known and
therefore may be used to calibrate radiation
measuring instruments. .

Rad (r)—An exposure does of X- or.gamma radiation
such that the associated corpuscular emission per
0.001293 gram of air produces, in air, an ion
- carrying 1 electrostatic unit of electrxcxty of either
sign (negative or positive).

Strontiurm-90 (Sr 90)—The radioactive isotope of
Strontium with 80 atomic mass units. :

Yttrium-90 (Y 90)—The decay product of
Strontium-90 with 90 atomic mass units.

Change 4 Glossary 1
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UNITED STATES NUCLEAR REGULATORY COMMISSION

Washington, D.C. 20555

NOTICE TO. EMPLOYEES

i STANDARDS FOR PROTECTION AGAINST RADIATION {PART 20); NOTICES INSTRUCTIONS AND
. . REPORTS TO WORKERS; INSPECTIONS (PART 18); EMPLOYEE PROTECTION
The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established standards
for your: protection against radiation hazerds from radioactive material undar license issued by the NRC;
Part 19 has established certain provisions for the options of workers engaged in NRC licensed activities;
Parts 30, 40, 50, and other parts containing provisions related to employee protection.

POSTING REQUIREMENTS Copies of this notice must be posted in a sufficient number of places in
every establishment where activities licensed by the NRC are conducted, to permit employees to observe a

YOUR EMPLOYER'S
RESPONSIBILITY

Your employer is required {0—

1. Apply these NRC regulations and
the conditions of his NRC license
to all work under the license.

2. Postorotherwise make available
to you a copy of the NRC regula-
tions, licenses, and operating
procedures which apply 1o work
you are engaged in, and explain
thair provisions to you.

3. Post Notices of Violation involving
radiological working conditions,
proposed imposition of civll
penalties and orders,

4. Retrain from discriminatory acts
against employees who provide
information to NRC.

YOUR RESPONSIBILITY
AS AWORKER

You shoutd famlliarize yourself with
those provisions of the NRC regula-
tions, and the operating procedures
which apply to the work you are en-
gaged in. You should observe their
provisions for your own protection and
protection of your co-workers.

WHAT IS COVERED BY
THESENRC REGULATIONS

1. Limits on exposure to radiation
and radioactive material in
resiricted and unrestricied areas;

2. Measures {0 be taken after ac-

cidental exposure;

. Personnel moniioring, surveys

and equipment;

4. Caution signs, labels, and safety

interlock equipment;

. Exposure records and repons.

6. Options for workers regarding
NAC inspections;

. Identifies *'protecied aclivities™
that employees may engage in;

8. Prohibits discrimination against
empioyees who engage in these
protected aclivities;

9. identities the Depariment of Labor
as a source of reliel in the event of
discrimination; and

10, Related matters.

REPORTS ON YOUR
RADIATION EXPOSURE
HISTORY

1. The NRC regulations require that
your employer give you a writien

w

[

report if you recelve an exposure
in excess of any applicable limit as
seat forth in the regulations or in the
ficensa. The basic limits for ex-

posure to employees are set forth . -

in Section 20.101, 20,103, and
20.104 of the Pan 20 regulations. -
These Sections apecify limits on_
exposure to radiation and ex-
posure to concentrations of
radioactive materlal in alr.

2. M you work where personnel .
moniloring is required pursunm
to Section 20.202; -

(a) your employer must give you & |
written report of your radiation:
exposures upon the terming- -

tion of your employment, Iif -
you request it, and
{b) your employer must advlse

you annuatly of your exposure |

to radliation, if you vequesl it

{NSPECTIONS
All activities under the ||cense are sub-.
ject to Inspection by rep ot

the NRC. in addition, any worker or
represeniative of workers who . ..

balieves that thera Is a violation of the .

Atomic Energy Act of 1854, the reguia-

tions lssused thersunder, or the terms
of the employer's license with regand -
1o radiological working condltions in -
which the worker Is engaged, may
request an inspection by sending a
notice of the alleged violation to the
appropriate Unlied States Nuclear
Regulatory Commission Regional Of-

- fice {shown on map below). The request

must set forth the specilic grounds for
the notice, and must be signed by the
worker or the representative of the
workers, During Inspections, NRC -
inspectors may confer privately with
workers, and any workar may bring to
the attention of the inspectors any past
or presant condition which he belleves
contributed to or caused any viotation
as described above.

EMPLOYEE PROTECTION

1f an employes believas that discrim-
inatlon has occurred due to engaging
in the "'protected activities™ sald
employees may, within 30 days of the
discriminatory act, flle a complaint with
the Department of Labor, Employment
Standards Administration, Wage and
Hour Division. The Department of
Labor shall conduct an investigation

cnpv on the way to or fmm th

air placa of emplovment.

and shall, where discrimination has
occurred, issue an order providing
relief to the employee if ralief is not
provided by other means of settlement.

PROTECTION OF
INSPECTORS

The amended Atomic EnerQy Act,
section 235, provides criminal
penalties againat any individual who
kilis, forcibly assaults, resists, op-
poses, impedas, intimidates or in-
terferes with any person who performs
any inspections which (1) are relatad to
any activity or facility licensed by the
Commission, and (2) are carried out to
satisfy requirements under the Atomic
Energy Act or under any other Federal
iaw covering the safaty of licensed
tacHities or the safety of radicactive
materials, The acts described above

. are criminai not only if taken against
inspaction personnal who are engaged
In the performance of such inspectlon
dutlas, but also Hf taken against inspec-
tion personnel on account of such
duties,

SABOTAGE OF NUCLEAR

FACILITIES OR FUEL

_The amended Atomic Energy Act, sec-

tion 236, provides criminal penalties
againsi any individual who intentionally
and willtully destroys or causes
physical damage, or attempts to do so.
to any production, utliization, or waste
storage lacllity licensed under the act,
or any nuclear fuel or spent fuet
regardiess ot location.

A repr
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TELEPHONE
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101 Marlotts St., N.W., Suite 3100
Atianta, GA 20303
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Ragion Il
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U.S. Nuclsar Regulstory Commission
Region IV

611 Ryan Plaza Drive, Sulta 1000
Arlington, TX 76012

U.S. Nuclear Rogulstory Comminio’n
Region V

1450 Maria Lane, Suite 210

Walnut Crook, CA 3459

215-337-5000

404 nus_ua

372 932-2500 -
- 817 465-8100

415 943-3700
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YOUR EMPLOYER’S
RESPONSIBILITY

Your employer is required to—

1. Apply these NRC regulations and
the conditions of his NRC license
1o all work under the license,

2. Postorotherwise make available
to you a copy of the NRC regula-
tions, licenses, and operating

- procedures which apply to work
you are engaged in, and explain
their provisions to you.

3. Post Notices of Violatlon involving
radiotopgical working conditions,
proposed imposition of civil
penalties and orders.,

4. Refrain from discriminalory acts
against employees who provide
information 1o NRC.

YOUR RESPONSIBILITY
AS A WORKER

You shouid famliflarize yourself with
those provisions of the NRC regula-
tions, and the operating procedures
which apply 10 tha work you are en-
gaged in. You should observe their
provisions for your own protection and
protection of your co—worker@.

WHAT IS COVERED BY
THESE NRC REGULATIONS

1. Limits on exposure to radiation
and radioactive material in
restricted and unrestricted areas;

2. Measures to be taken after ac-
cidental exposure;

3. Personnel monitoring, surveys
and equipment;

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

5. Exposure records and reports;

6. Options for workers regarding
NRC inspections;

7. \dentifies ‘‘protecied activities'
that empioyses may engage in;

8. Prohibits discrimination against
employees who engage in thess
protected activities;

9. Ildentifles the Department of Labor
as a source of refief in the event of
discrimination; and

10. Related matters.

REPORTS ON YOUR
RADIATION EXPOSURE
HISTORY

1. The NRC regulations require that
your employer give you a written

UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20558

NOTICE TO EMPLOYEES

report If you receive an axposure -
in excess of any applicabie limi{ as
set forth in tha ragulations or in the
license. The basic limits for ex~.

posure to employees are set forth. -

in Section 20.101, 20.103, and
20.104 of the Part 20 regulations.
These Sections specify limits an -
exposure 1o radiation and ex-
posure to concentrations of
radioactive material in air,

2. It you work where personnal
monitoring Is requlred pursuam
to Section 20.202; .

(a) your employer must give you a'
written report of your radlation:
exposures upon tha tarmina- .-

tion of your employmant, II
you request it, and L oi
your employer must advlse .
you annually of your axposure
1o radiation, if you requestii_

(b)

INSPECTIONS
All activities under the license are aub-.
jectioi by repr tatives of

tha NRC. In addition, any worker of -
representative of workers who .. -

believes that there is a violation of the b

Atomic Energy Act ot 1854, the reguia-

STANDARbS FOR‘PROTECTlON AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND
REPORTS TO WORKERS; INSPECTIONS (PART 19}; EMPLOYEE PROTECTIGN

The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established standards
for your protection against radiation hazards from radioactive material ‘undar license issued by the NRC;
Part 19 has established certain provisions for the options of workers engaged in NRC licensed activities;

Parts 30, 40, 50, and other parts containing provisions related to employee protection,

POSTING REQUIREMENTS Copies of this notice must be posted in -a sufficient number of places in
evary establishment where activities licensed by the NRC are d

tions Issued thereunder, or the terms -
of the employer’s license with regard
to radiological working conditions in
which the worker is engaged, may
request an inspection by sending a -
notice of the alieged violation to the
approprlate United States Nuclear
Regulatory Commission Regional Of-

- fice (shown on map below}. The request-

must set forth the specific grounds for
the notice, and must be signed by the
worker or the representative of the
workars. Diring Inspections, NRC
Inspectors may confer privately with
workers, and any worker may bring to
the attention of the inspectors any past
or present condition which he believes
contributed to or caused any violation
as described above.

EMPLQOYEE PROTECTION

tl an employes believes that discrim-
Ination has occurred due to engaging
in the ‘‘prolected activities'' sald

employees may, within 30 days of the

‘discriminatory act, flie 8 complaint with

the Department of Labor, Employment
Standards Adminlistration, Wage and
Hour Division. The Department of
Lebor shall conduct an investigation

copy on-the way to or from their place of empioyment.

yees to obsarve a

and shall, where discrimination has
occurred, issue an order providing
relief to the employee if relief is not
provided by other means of settlement.

PROTECTION OF
INSPECTORS

The amended Atomic Energy Act,
section 235, provides criminal”
penallies against any individual who
kHis, forcibly assaults, reslisis, op-
poses, impedes, intimidates orin-
terferes with any person who performs
any Inspections which (1) are related to
any activity or facillty licensed by the
Commisslon, and (2) are carried out to
satisfy requirements under the Atomic
Energy Act or under any other Federal
faw covering the safety of ficansed
facilities or the safety of radioactive
materlals, The acts described above
are criminal not only if taken against
inspection personnai who are esngaged
in the performance of such inspection
duties, but also if taken against inspec-
tion personnel on account of such
dutles. '

d, to permit emp

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

_The amanded Atomic Energy Act, sec-

tion 236, provides criminai penalties
against any indlvidual who intentionally
and wlllfully destroys or causes

d. , of pts to do so.
to any productlon utilization, or waste
storage facility licensed under the act,
or any nuclear fuel or spent fuel
regardiess of location,

UNITED STATES NUCLEARREGULATQRY COMMISSION REGIONAL. OFFICE LOCATIONS
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U.S. Nuclear R-gul-xwy Commission
Region |

631 Perk Avanus

King of Prussia, PA 19406

U.5. Nuclear Regulatory Commission
Raglon H

101 Mariatta St., N.W., Suits 3100
Atlanta, GA 30303

U.S. Nuciear Regulstory Commlulon
Raepion I

789 Aoosevelt Road
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U.5. Nuclear Hoquhlow Commission
Ragion IV

611 Ryan Plaza Drive, Sulte 1@
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Reglon V
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UNITED STATES NUCLEAR REGULATORY COMMISSION

Washington, D.C. 20555

NOT!CE TO EMPLOYEES

L U A S

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES INSTRUCTIONS AND
: REPORTS TO WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

_The Nuc! R tory Cec

ion {NRC]} in its Rules and Regulations: Part 20 has established standards

for your prolacnun against radiation hazards from radioactive matarial under license issued by the NRC;

Part 19 -hes established certain provisions for the options of workars

d in NRC i d activities;

Parts 30,40, 50, and ather parts-containing provisions related to employaa“protection.

POSTING: REQUIREMENTS Copies of this notice must be posted in a sufficiant numbar of places in
avery.establishment where activities licensed by the NRC are conducted, to permit employees to obsarve 3.

YOUR EMPLOYER'’S
RESPONSIBILITY
Your employer is required to—

1. Apply these NRG regulations and
the conditions of his NRC license
to all work under the license.

2. Postor otherwise make available
to you a copy of the NRC regula-
tions, licenses, and operating
procedures which apply to work -
you are engaged in, and explain
their provisions to you.

3. Post Notices of Violation involving
radiojogical working condltions,
proposed imposition of civil
penalties and orders,

4. Refrain from discriminatory acts
against employees who provide
information to NRC.

YOUR RESPONSIBILITY
AS A WORKER

You should famlilarize yourself with
those provisions of the NRC regula-
tions, and the operating procedures
which apply to the work you are en-
gaged In. You should observa their
provisions for your own protection and
protection of your co-workers.

A rapresentative of the Nuclear Regulatory C
employees wha wish to register complaints or concerns about radiological working conditions or other matters regarding

WHAT IS COVERED BY
THESE NRC REGULATIONS

1. Limits on exposure to radiation
and radioactive material in
restricted and unrestricted areas;

2. Measures to be taken after ac-
cidental exposure;

3. Personnel monitoring, surveys
and equipment;

4. Caution signs, labeis, and safety

inerlock equipment;

. Exposure records and reports;

. Options for workers regarding

NRC inspections;

. ldentifies ““protected actlvities”

that employees may engags in;

8. Prohibits discrimination against
employees who engage in these
protected activities;

9. Identifies the Depariment of Labor
as a source of relief In the event of
discrimination; and

10. Related matiers,

REPORTS ON YOUR
RADIATION EXPOSURE
HISTORY

1. TheNRC }egulallons require that
your employer give youa written

o w;m

~

raport if you receive an exposura ¢

in excess of any applicable limitas
set forth in the regulations or in the
licanse. The basic limits for ex-
posure to employees are set forth.
in Section 20.101, 20.103, and
20.104 of the Part 20 regulations.
These Sections specify limits on -
exposure to radlation and ex-
posure to concentrations of
radioactive material in air.

2. If you work where personnet i
monitoring is required pursuant :
to Section 20.202; . -
(a) your employer must give youa

written report of your radistion-

expasuras upon the termina- -
tion of your employment, "

you request It, and

your employer must advlne

you annually of your exposure

1o radiation, If you reques\ it

INSPECTIONS

Al activities under the license are sub-
ject to Inspection by r ives of

(b

tions issued theraunder or the terms
of the employer’s license with regard
1o radioiogical working conditions in

.which the worker Is engaged, may

request an inspection by sending a
notlce of the alleged violation to the
appropriate United Stales Nuclear
Regulatory Commission Regional Of-

- fice (shown on map below). The request

must set forth the specific grounds for
the notice, and must be signad by the
worker or the represeniative of the
workers. During.inspections, NRC
Inspectors may confer privately with
workers, and any worker may bring to
the attention of the Inspectors any past
or present condlition which he balieves
contributed 1o or crused any violation
as dascribed.above.

EMPLOYEE PROTECTION

If an employee belleves that discrlm-
Ination has occurred dus to engaging

in the *‘protected activities* said
employeaa may, within 30 days of the

the NRAC. In addition, -ny worker of
represeniative of workers who .. .
believes that there Is a violation of the
Atomic Energy Act of 1854, the regula-

2

yact, fliea

the Department of Labor, Employment
_Standarda Administration, Wage and
Hour Division. The Department of
Labor shall conduct an investigaﬂon

N .

: copy on the wav to or fmm their place of employmant.

Intwith

and shall, where discrimination has
occutred, issue an order providing
relief to the employee if relief is not
provided by other means of settlerent,

PROTECTION OF
INSPECTORS

The amended Atomic Energy Act,
section 235, pravides criminal
penallies against any individual who
kills, forcibly assaults, resists, op-
poses, impedes, intimidatas or in-
terfieres with any person who performs
any inspactions which (1) are related to
any activity or facility licensed by the
Commission, and (2) are carrled out to
satisfy requiremants undar the Atomic
Energy Act or under any other Federal
law covering the safety of licensed
tacilities or the safety of radioactive
materials. The acts described.above
are criminal not only if taken against
inspection personnel who are engaged
In the parformance of such inspection
dutias, but also If taken agalnst inspec~
tion personne! on account of such
duties.
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and pl 5. The R

wnth C rules and

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

.The amended Atomic Energy Act, sec-

tion 236, provides criminal penaities
against any individual who intentionally
and wllifully destroys or causes
physical damage, or attempts to do so.
to any production, utllization, or waste
storage facllity licensed under the act,
or any nuclear fuel or spent fuel
regardiess of location.

Regional Offices

REGION

. ADDRESS

TELEPHONE

U.S. Nuciear Reguiatory Commission
RAeglon |

631 Park Avenue

King af Prussia, PA 13408

U.S. Nuclesr Regulatory Commission
Region 1t

101 Mariotta St., N.W_, Guite 3‘“!)
Atisnta, GA 30303

U.S. Nuciear Ragulstory Commilsalon
Ragioa it

799 Aoosevelt Road

Glen Ellyn, IL 60137

U.5. Nuclsar Regulstory Commisslan
Ragion IV

611 Ryan Plaza Drive, Sulte mno
Arlington, TX 76012

U.5. Nuclsar Regulatory Comnhnion
Region

1450 Maris Lane, Suits 230

Walnut Creek, CA 34596

216 337-5000
404 2214503 "
312 932.2500
B17 4658100

" 415 943-3700
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)EPARTIV'ENT OF THE ARMY TECHNICAL BULLETIN

SAFE HANDLING, STORAGE AND TRANSPORTATION_
ST CALIERATOR SET, RADIAC AN/UDM-2 -
W - NSN 6665-00- 179-9037 .

Headquarters, Department of the Army, Washington, DC
o ‘ 9 January 1978 :

" TB 11-6665-227-12, 2 July 1975, is changed as fol-
lows:

- 'AMSEL is changed to DRSEL in the followmg

places:
- Page 3. Paragrdph 3.
Paragraph 5d. :
. Paragraph 8a(2) and (3)
\ sl aragraph 85(1).
\ - ) F Fage 4. Paragraph 8b(4), (6), and (7)
R Paragraph 9. in 1 \IOTEb 2.
~ ' Page 5. Paragraph 11q.
Paragraph 12.
: Page 6. Paragl aph 14b(3).

Page 2 Safety Pr ecautlom Change the last two. '
sentences to read: Calibrator Set, Radiac AN/ -
UDM 21is 1ssued thr oughout the Army under Nu-

By Order of the Secretary of the Army:

¢i o
: ‘Official;

J. C. PLNNINGTON 4
Bngadw? General, United States Army

C"“\ | _ The Adjutant General

- clear Regulatory Commission (NRC) license held -
-by the US Army Electronies Comrnand Safety Of- -
fice at Fort Monmouth, New Jersey. Information -
-about the NRC license may be requested by letter

to: Commander, US Army Electronies Command,

ATTN: DRSEL-SF-H Fort Monmouth, New Jer-

sey 07703. The Safety Office may also be contacted

. ~ by telephone on AUTOVON 992-3493.

Page 5. Paragraph 10d line 2: Change ‘dally,

| “monthly.”

Line 3: Del_ete “y hen in use, for possible con-

- tamination.”

‘Paragraph alQf'is added after. paraoraph 10e:

~f. Form NRC-3, Notice to Employees, contained

in this bullztin, may be removed for posting wher-

ever the' AN/UDM-2 is used and/or stored. The
" posting requirements are contained on the forni.

" BERNARD W. ROGERS
General, United States Arniy
Chief of Staff
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YOUR EMPLOYER'S .
RESPONSIBILITY:

Your employer is requited to—

- 1. Apply these NRC regulations and

the conditions of his NRC license
1o all work under the licanse.

2. Postorotherwise maks available
toyoua a copy of the NRC regula-

ions, licenses, ‘and d operating
proceduras which’ ‘apply to work
you are engaged in, and explam
their provisions lo you.

3. Post Notices of Violation Irwolvmg
radiofogical working conditions,
proposed Imposition of civil
penalties and orders.

4. Retrain from discriminatory acts
against amployees who provide
information to NRG.

YOURRESPONSIBILITY
AS AWORKER

You should familiarize yoursalf wih
those provisions of the NRC regula-

. tions, and the opaerating procedures

which apply to the work you are en-
gaged in. You should obsarve their
provisions for your awn protection and
protection of your co-workers.

UNITED STATES NUCLEAR REGULATORY COMMISSION

Washington, D.C. 20555

WHAT IS COVERED BY
THESE NRC REGULATIONS

1. Limits on exposure ta radialion
and radioactive material in
- restricted and unrestricled areas;
2. Measures to ba taken after ac-
cidental exposure;
3. Personnél monitoring, surveys
and equipment;

4. Caution signs, labets, and salety

interlock equipment; X
§. Exposura records and reports;
6. Options for waorkers regarding
NAC inspections; ’
7. identities *'protected activilies"
that employees may engage in;

8. Prohibits discrimination against

empioyees who engage in these
‘protected activities;

. Identities the Department of Labor
as a source of ralief in the event of
discrimination; and

10. Related malters.

REPORTS ON YOUR

RADIATION EXPOSURE

HISTORY

1. The NRC reguiations require that
your employer give you a written

o

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS

. 2. It you work where parsannel

NOTICE TO EMPLOYEES

report if you receive an exposura
in excess of any applicablg limit as
set forth in the regulations or in the
license. The basic limits for ex- -

posura to employees are aet forth. -
in Section 20.101,20.103,and .-
20.104 of the Part 20 regulations.

Thase Sections specily limits on
exposura io radiation and ex-
posura to concantrations of
radioactive matarial in alr. .

monitoring is required pursuant
to Section 20.202; . - -

{a) your employer must give you u>
- writian report of your radlation-
expasuras upon the termina- . -

tion of your employment, If -
you request It, and

{b) your amployar must Advlue .. -
you annually of your axposura

fo radiation, if you vaquesl ll.
INSPECTIONS

All activities under the licansa are sub'-.
Ject to inspection by representatives of

- the NRAC. In additlon, any workeror . -

representative of workars who ..
bellaves that thera Ia a violation of the
Atomic Energy Act of 1854, the regula-_

STANDARDS FOR PF{OTECTION AGA!NST RADIATION (PART 20); NOTICES INSTRUCTIONS AND
REPORTS TO WORKERS; INSPECTIONS (PART 18}; EMPLOYEE PROTECTION

The Nuclear Regulatory Commission {(NRC) in its Rules and Regulations: Part 20 has established standards
‘for your protection against radiation hazards from radicactive material under licanse issued by the NRC;

Part 19 has_estahlished certain provisions for the options of workars engaged in NRC licensad activities;

Parts 30, 40, 50, and other parts containing provisions related to emplayes protection,

Cop:as of this notice must be posted in a sufficiant numbar of places in
avery eitablishment whers activities licensed by the NRC ars conducted, to permit emp‘oyees to chsarve a

POSTING REOUIREMEP)ITS

fions issued thereunder, or the'terms
of the employer’s license with regard
to radiological working condlitions in
which the workar is angaged, may
request an Inspaclion by sending a
notice of the alleged violatlon to the
approprlate United States Nuclear
Regulatory Commission Regional Of-
fice {shawn on map below). The request
must set forth the specitic grounds for
the notice, and must be signed by the
workar or tha reprasentative of the
workers. During inspections, NRC
Inapectors may confar privalely with
workers, and any workar may bring to
the attention of the inspectors any past
or present condltion which ha believes
contribulad to or causad any violation
as describad above.

EMPLOYEE PROTECTION

i an employee believes that discrim-
Ination has occurred due to engaging
In the **protected activities'* said
employees may, within 30 days of the
_discrimlnalory act, file a complaint with
the Dapartment of Labor, Employment
Standards Administration, Wage and
Hour Division. The Department of *
Labor shall conduct an investigation

copy on the way to or from th

gir place of employment.

and shall, where discrimination has
occurred, issue an order providing
relief to the employee it relief is not
provided by other means of sattlement.

PROTECTION OF
INSPECTORS

The amended Atomic Enargy Act,
.section 235, provides criminal
penalties against any individual who
kills, forcibly assauits, resists, op-
posaes, Impedas, intimidates or in=
terferes with any person wha performs
any inspections which (1) are related to
any activity or facillty licensed by the
Commission, and (2) are carried out to
satisfy requiramants under the Atomic
Energy Act or under any other Federal
Iaw covering the safety of licensed
facllities or the safaety of radioactive
materiais, The acts described above
are criminal not only If taken against
Ingpection personnel who are engaged
In the performance of such Inspection
dutles, but also if taken against Inspec-
tlon personnel on accounl of such .
duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

_The amended Atomic Energy Act, sec-

tion 236, providas ceminal penalties
against any individual who intentionaily
and willtully destroys or causas
physical damage, or attempts to do so.
to any production, utllization, or waste
storage facillty llicensed under the act,
or any nuclear fuel or spent fuel
regardless of location.

A represantative of the Nuclaar Requlatory Commission can be contacted at the following addrasses and talephone numbers. The Regional Office will accapt collect telephone calls hum -

employees who wish to register complaints or concarns about radiological working conditions or other matters regarding compli
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Regional Offices

REGION

ADDRESS -

TELEPHONE

m

U.S. Nuclear Ragulatory Commisaion
Ragion J

. 831 Park Avenua
King of Prussis. PA 13408

Reglon 1t
101 Maristta St., N.W., Sults 3100
Atianta, GA 3030

U.S. Nucisar Regulatory Commluloﬂ
Raglan I

793 Roosevelt Rosd

Glan Ellyn, IL 60137

U.S. Nuclsar Regulatory Commissian
Raegion IV
€11 Ryan Plaxa Drive, Suite 1000

- Adlington, TX 76012

U.S. Nuclear Rogulatory Commhnon
Region V

1450 Maria Lane, Suite 210

Walnut Craek, CA 54596

" U.S. Nuclear Ragulatary Commisslon - - - -

215 3376000 -
404 2214503 -
12 332.2500
817 isé-moq

| 415 943-3700
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1. Purpose. This bulietiad presirives the minimum

safety precautions that are essential during the

handling, storage, issue, transportation, accounta-

bility, and use of Calibrator Set, Radiac AN/U DM-2.

NOTE

Y} Official nomenclature followed by (*) is used

' to indicate all models of the equipment
covered in this bulletin. Thus, Radiac Set

AN/PDR-27(*) represents Radiac Sets:

AN/PDR-27J, AN/PDR-27L, AN/PDR-27P,

AN/PDR-27Q, and AN/PDR-27R and later
models,
2. Indexes of Publications. a. DA Pam 810-4 Refer to
the latest issue of DA Pam 310-4 to. determine
whether there are new editions, changes, or addi-
tional publications pertaining to the equipment.

b. DA Pam 810-7. Réfer to DA Pam 310-7 to

determine whether there are modification work
orders (MWO’s) pertaining to the equipment.
3. Reporting -of Errors. Reporting of errors, omis-
sions, and recommendations for improving this
bulletin by the individual user is encouraged.
Reports: should be submitted on DA Form 2028
(Recommended Change to Publications and Blank
Forms) and forwarded direct to Commander, US
Army Electronics Command ATTN: AMSEL-MA-
Q, Fort Monmouth, New Jersey 07708. -

4. Description. Calibrator Set, Radiac AN/UDM-2-
‘~ontains a total of 100.020 millicuries of Strontium 90

S5r%) and consists of Calibrator, Radiac TS-3494/

--'UDM 2 ‘and Calibrator, Radiac TS-3495UDM-2.

Calibrator; Radiac TS- -3494/UDM-2 contains 25 mil-
licuries of Sr% arid is used to calibrate Radiacmeters
IM-174/PD and IM-174A/PD, Radiac Set AN/PDR-
217(*), Radiac Set AN/PDR-60, and Aerial Radiac
System AN/ADR-6. Calibrator, Radiac TS-3495/
UDM-2 contains three 25 millicurie Sr® and one 20
microcurie SR sources. It is used for serviceability
testing of Radixcmeters IM-9E/PD, IM-147/PD and
IM-93(*YUD.

5. Calibrator Set; Rad.uw AN/UDM-2 General. a.
Calibrator Set, Radiac AN/UDM-2 is marked in

| _accordance with Code of Federal Regulations Title

© 10; Part 20 and MIL-STD-1458.

b. Calibrator Set Radxac AN/UDM 2 is nonex-

' pendable.

¢ Calibrator Set, Radlac AN/UD -2 may be
transferred only to another qualified. r'adiological
protection officer (RPO) (paragraph 9). .

d. Calibrator Set, Radiac AN/UDM-2 will be
disposed of only on instructions of Commander, US
Army . Electronics Command, ATTN: AMSEL-

e MM-S-CS-TA-1, Fort Monmouth, New Jersey 07703.

e. Wipe tests must be performed at intervals not to

» /exceed 6 months on all Calibrator Sets, Radiac

AN/UDM-2, except those sets in combat areas.

J. All correspondence iv.miing i tification of

il Lo

radiological protection officers or control of Calib-
rator Set, Radiac AN/UDM-2 should be addressed -

Commander, US Army Electronics Command,
ATTN: AMSEL-SF, Fort Monmouth, New Jersey
07703through the radioactive material control point.
6. Inherent Danger. a. The radioactive. Strontium-
Yttrium 90 sources in Calibrator Set, Radiac

.AN/UDM-2 emit beta radiation. Interaction of this
* betaradiation with the radiac calibrator set housing

results in the emission of secondary X-rays
(Bremsstrahlung). Excessive absorption of ionizing
radiation by the human body may beinjurious (AR
40-14). The radioactive sources will not be removed
from the radiac calibrator set, except by qualified
personnel of. nucleomcs facilities established at the
Lexmg‘ton-Blue Grass and Sacramento Army De-
pots, CONUS, or other installations having an
Atomic Energy Commission (AEC) License au-
thorizing maintenance of Calibrator Set, Radiac
AN/UDM-2,

b. Familiarity thh these. cntena and stnct
observance of the health protectlon procedures

‘contained in the following paragraphs are essential.

7. Applicability.. The provisions of this ‘technical
bulletin apply to all persons and actlvmes ‘who.have
the responsibility for the handling, transportation,’

storage, and use of any lssued Calibrator Set, Radiac -

AN/UDM-2. This technical bulletin does not apply to
the Army stocks of radiac calibrator sets stored i in
depots.

8. Responsibility. a. Respormbtlmes of MaJoa- Com—
(1) Estabhshmg at least one Radloactwe Mate-
rial Control Point (RMCP) (AR 725-1).

(2) Appointing a Radiological Control Officer
(RCO) for each RMCP and forwarding two copies of
appointee’s orders and qualifications to Commander,
US Army Electromcs Command, ATTN: AMSEL—
SF, Fort Monmouth, New J ersey 07703. .

(8) Developing implementation procedures to
insure periodic leak testing and forwarding two
copies of procedures to Commander, US Army
Electronics Command, ATTN: AMSEL—SF Fort
Monmouth, New Jersey 07703.

(4) Forwarding leak test smeéars to nearest
approved smear counting station for evaluation.-

. (5) Insuring that each installation or activity
using the AN/UDM-2 has an effective radiation -

protection program.

b. Respornszb'thtws of Radwlogwal Control Ofﬁcer A

(RCO). .

(1) Review and approve the quahﬁcatlons of
each local Radiological Protection Officer (RPO) for
the AN/UDM-2 and forward to Commander, US
Army Electronics Command, ATTN: AMSEL-SF,

3
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0.5 rem in one calendar year. Uninecessary exposure
of personnel in this area will not be permitted. (For
the purpose of this document, 1 millirem is equal tol
mllhroentgen or millirad).
- b. Store Calibrator Set, Radiac AN/U DM 2in a
“ked container or ared that permits external
_smmaradiation levels in potentially occupied areas

.no greater than 0.5 millirems per hour (mr/hr).

Access to the container stored in a locked area shall

. be controlled by the radiological prot’ection officer.

Storage instructions are as follows: -

(1) One or more AN/UDM-2's may be stored ina
locked container constructed of wood or metal: The
size of the container may be varied; however, the
gamma radiation level on the outside-of the
container shall not exceed 0.5 mr/hr. The inside of the

container may be lined with sheet lead to reduce the .

radiation intensity to an acceptable level. The
container must be marked in accordance with
MIL-STD-1458.

(2) One or more AN/UDM-2's may be stored in a
locked room of such dimensions and construction
that the gainma radiation level at any pomt outside
the room does not exceed 0.5 mr/hr. :

¢. Only authorized, qualified personnel will be
permitted to enter the storage or calibration areas
alone. These areas will be physically secured -and

‘safeguarded when in use. Visitors must be escorted .
hy the RPO or a qualified user and must be briefed on

)»dlatlon hazards and precautlons to minimize these
-siazards.-

d. Storage areas and areas where equlpment is

" being calibrated will be monitored at least daily,

when in use; for possible contamination: Table of
Allowance (TA) 50-914 (Individual Safety and Pro-

. tective Clothing and Equipment) authorizes one

each Radiac Set AN/PDR-27(*) per work group
requiring radiation monitoring protection.

e. Personnel monitoring devices will be used when

entering the storage or calibration areas or when
operating Calibrator Set; Radiac AN/UDM-2 (AR
40-14). Operators will use wrist-type film badges in
addition to regular body-type badges. :
11. Duties of Radiological Protection Officer. for
AN/UDM-2. The specific duties 'of the appointed
radiological protection officer will be to:

a. Insure that AN/UDM:2's under his jurisdiction
are properly used and stored."

b Train local users and operators and malntam list
and record of training of users'and operators.

¢ Insure records are maintained on each item.

d. Advise RMCP of any forthcoming change in

: a.ccountablhty, local RPO, or mstallatlon relocatlon

“or the AN/UDM-2,
/ €. Submit Radiation Incident Report according to

" published directives.

J. Establish radiation
UDM-2 storage and use.

g. Post Radiation Area warning signs.

h. Insure items are stored in a fire-resistant
structure and no exploswes of any kind are stored in
the same structure. Co-

. Immediately refer actual or suspected overexpo-
sure to medical officer.

J- Insure film badges and pocket dosimeters are
worn when required and that film badge exposures
are recorded.

* k. Insure that periods of time between leak tests do

centreiled areas for AN/

not exceed 6 months and supervise performance of.

leak tests.

l. Secure items agamst unauthorized use and
removal.

m. Insure that all Army and Federal regulations
are being followed and that personnel are exposed to
a minumum. of radiation consistent with practical
considerations. -

n. Conduct a physmal mventory accordlng to
published frequencies.

o. Submit inventory, leak test, and other reports to
RMCP as required.

p. Prior to relief from dutxes, place all AN/U DM 2's
under this jurisdiction in locked storage. :

g. Investigate each case of excessive or abnorma.l
exposure to determine the cause, recommend reme-
dial action to prevent recurrence, and submit a
complete written report to the Commander, US
Army Electronics Command, ATTN: AMSEL-SF,

' Fort Monmouth, NJ 07703 w1thm 24 hours (para

8b(6)).
12. Regquisitioning Procedure Statlons in CONUS

‘and Oversea supply agencies will submit requisitions

through radioactive material supply channels .to

Commander, US Army Electronics .Command,.
- ATTN:

AMSEL-MM-S-CS-TA-1, Fort Monmouth,
New Jersey 07703, for issue to certified Radiological
Protection Officers. All requisitions will be accom-
panied by the name of the Radiological Protection/
Control Officer .who is to be responsible for the
equipment. In addition, each request will include the
following certification: “As required by chapter 3,
AR 725-1, sufficient safety equipment, facilities, and
trained personnel are available at this installation
for the safe handling, use and storage of radioactive
material ordered on this requisition.” The certifica-

tion must have the signature and the typed name

-and grade of the appropriate radlologlcal control
officer. -
13. Leak Testing Procedure. a. Safety P'recautwns

The F PO is required to perform the leak test, Each
person performing the leak test will wear a ﬁlm
badge.

b. Performing Calibrator, Raduw TS 3495/UDM—2
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leaking calibrator ::
(1) Discontinue use of the calibrator. Cover it

with plastic, seal it with tape, and label it as
contaminated.

(2) Monitor personnel, equipment, and areas for

“ossible contamination and decontami_nate as re-

,uired.
(3) Report the item to the Radioactive Material

Control FPoint - and (o :
Command.

(4) Dispose of the AN/UDM-2 as directed by
Lexington-Blue Grass Army Depot or the Radioac-
tlwe Material Control Point.

(6). Report the completed dlsposal action to the

US Army Electronics Command and the Radioactive
Material Control Point.

e U Avmy Electronies




By Order of the Secretary of the Army:

- o ‘ FRED C. WEYAND
; _ o General, United States Army
s ~Official: : _ _ \ . Chief of Staff C

j
'VERNE L. BOWERS

Major General, United States Army
The Adjutant General

DISTRIBUTION
. To be distributed in accordance with DA Form 12-50 (qty rqr block no. 65), Operator requxrements for
AN/UDM-2.
' GPO 942 537
. /
; .
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_ DRSEL-SF-MR | | | . 31 May 1984
j
‘MEMORANDUM FOR RECORD

SUBJECT: TB 11-6665-227-12, Safe Handling, Storage and Transportation of Calibrator
Set, Radiac AN/UDM-2 (NSN 6665-00-179-9037)-

Subject rev1sed TB has been forwarded to- the Directorate of Malntenance Englneerlng,
. CECOM, for edit, review and publlcatlon.

~Prépared'by:

_ Reﬁiewed by:

-~

 BARRY 7. ggggﬁﬁ — |
- Chief, Radiological Engr Br

Materiel Safety Engr Div

%zmy&

'Approved by
)éhSTEVEN N/
. _ c

hief, Materiel Safety Engr Div _
Safety Office.
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SAFETY PRECAUTIONS

Calibrator Seﬁ,_Radiac-AN/UDM-é-will3be used only.under'the direction of a Radi-3

ation_?roteot‘onsoff‘cer Do not eat drink,. or smoke while uszng or handl ng

- the AN/UDM-2. After handllng the AN/UDM-Z wash the’ hands thoroughly with warm
~water and mild soap.' Dry the hands thoroughly and monitor them for radioactzve
contaminétion with the AN/PDR;ZT(*) Radiac Set or’equivélent;“ Do not place

'hands or body in front of the. open port of the callbrator.. Calibrator Set

Radiac AN/UDM-Z ‘s used throughout the Army under a US Nuelear- Regulatory Com~

':misszon (NRC) [icense held by the US Army Commurlcatlons-nlectronzcs Command 4

Safety Off;ce, Fort Monmouth . New Jersey. Informatlon about the NRC license may

be.requested by letter to: Commander, US Army Commun*cations-Electronics Com--

‘mand, ATTN:- DRSELfSF-MR3»Fort’Monmouth, NJ -07703. The_Safetyanfice may also

beocontacﬁed by telephone on Autoven 995-4427 or commercial:(2@1);54443427}



} 1. PURPOSE. This bulletin prescribes the minimum safety precautions that are

essential during the handling; storaée, isSue,.tranéportation, accountability,
i ,ana dse of Calibraﬁor Set, ‘Radiac AN/UbeZ. |
- NOTE
Official nomenclature fﬁllqwed by.(*) is.used tovindicate
oall moaels of tﬁe.gquipment'covefed in this’bulletin;' Thus,
'_ Radiac Set'AN/PDR;27(*) repfésentS‘RadiaC.Sets AN/PDR-27J,
: AN/PDR-27L. AN/PDR—27P,'AN/PDR—27Q. eaé‘AN/PDR;ZYR and

© later models.

2. ' INDEXES OF PUBLICATIONS. a. DA Pam 310-4. Refer to the latest issue of DA .
 Pam 310-4 to determine whether there are hew editions, changes, or additional

' publicatioﬁs-peﬁtaining to the eqUipment;;.. ”;;__;_7f_;_4_ S

' b. DA Pam 310-7. Refer to DA Pam 310-7 to determine whether there are mod-

ification work orders pertaining to the equipment.

3.':R#%CRTING O? tRRbRS.' Répof;ing’of ef£§r$,T5miééi§né.faﬁd }écommeﬁdationg-
'qu'improving_yhié bulietin by.thé individual g%er is‘ehédpragéd« 'Reports
shduld ?e.submittédgéh DA;Form.2Q28-(Regommeﬁdedvéhaﬁge tg Pu&licaﬁionsvaﬁd.
- 1Biank For@s) ana fofwarded direct to Cbﬁmander; 0$:Arﬁy‘Co@mupicatidné;‘
“ftléctr§5ic§:command, AfTN:“DRSEL—ME-MQ, Fort Mormouth, NJ 07703 and copy fur-
nished to the CECdMﬂSafeﬁy Officé,‘ATTNﬁ:,DRSEL;SF;MR;_Fort Mosmouth, NJ 07703
4. DESCRIPTION. Calibrator Set, Radiac AN/UDM-2 contains a total of ‘180.0

‘millicuries of Strontiumb90,(SEeQO)'and»consisﬁs of Calibraior;_Radiéq I5=-

. 38QU/UDM-2 and Calibrator, Radiae TS-3495/UDM-2. . Calibrator, Radiae.TS-



R

3#94/UDM-2 contains 45 millicuries of Sr-90 and is used to calibrate contingent.
Radiacmeters IM—174(*)/PD; Radiac Set AN/PDR 27(*), Radiae Set AN/PDR-60, Aerial

Radiac System AN/ADR-6, and Radiac Set AN/VDR-2. Calibrator, Radiac TS-

- 3495/UDM=-2 contains 135 millicuries 6f.Sr-90 and:ié;USEd for serviceability

testing of Radiacmeters IM-9(*)/PD, IM-147/PD, IM=93(¥*)/UD, and IM-185(%)/UD.

5. CALIBRATOR SET, RADIAC AN/UDM-2, GENERAL. a. Calibrator Set, Radiac

' AN/UDM-2 is marked in accordance with Title 10, Code of Federél-Regulations,

Part 20.
b. Calibrator Set, Radiac AN/UDM-2 is nonexpendable.’

" e. Calibrator Set, Radiac AN/UDM-2 méy be transferred only to another»dua-.'

lified Radiaticn Protection Officer (RPO) (paragraph 9).

.vd; _Calibfatof:Set Rad"ac AN/UDM-2 w111 be dlspoaed of only on ‘nqtructlons

of'Commandér3 us Army Communicatlons-Electronlcs Command, ATTN : DRSEL—MME-VC,

" Fort Monmouth, NJ ~07703.

e. Leak tests must be performed at intervals not to exceed six months on

all Caiib:étor Sets,vRadiacﬂAN/UDMQZ,,gxcept those sets>iq_cqmb2t areas,

f. All correrOndéﬁcé réiat‘ng't0=certifféation of RPO's Br control of

Calibrator Set, Radiac AN/UDM-Z <hou1d be’ addre<sed to Commaﬁder, US Army Commu- )

'ﬂicat?ons-Electron1c=-Command ATTN' DRSEL-SF-MR Fort Monmouth NJ 07703

uhrough the Radloactlve Materlal Control P01nt (RMCP)

6. INHERENT DANGER 2. The rad‘oaétive S go'souf~eslia Célibratbr sef.

'1Radiac AN/UDM-? emlt beta: radiat*on. Iqteraction of th*s beta radlathﬂ w1th

'the.rad;ac callbratorVSet;housing results in the em*ss*on of X-rays (orem%ﬁtrah-



lung). Excessive absorption of lonizing radiatidn byAtHe.human body maybbe
injurioué (AR U40-14). The radioactivé squr§e§ will not be removed ffém the
radiac calibrator set, except by:quélified pefso“.el located at Lex*ngton—Blue
Grass Depot Activity (LBDA)._ |

~b. Familiarity with these criteria and strizt observance of the radiation'

" protection procedures contained in ‘the following paragréphs are essential.
. . . N .

T, APPLICABILITY The provfs*ows of this tech*inal'bulletin (TB) apply to all

’ perso“I aﬂd act*v*tleq who have the responsibility for the handling, transport-

ation, storage, and use of any issued Callbrator Set, Radiac AN/UDM—Z. This TB

. ddes not'abply to the Army stocks of radiac calibrator sets Stored in authorized

"~ storage. depots,

8. RESPONSIBILITY. a. Responsibilities of Major Commands.

(1)  Establish at least one RMCP (AR.385-11)-

(2).:Appqint a.Radiation Control Officer (RCO) for each RMCP and'forward‘two

coﬁies-of appointee’s orders and quallflﬂat*ons to Commander S Army Communica=

 tions—Electronics Command, ATTN: DRSEL- Sr—MR Fort Mon mouth, NJ 07703.

.(3) Deveiop'imbIementation procedures tdlfﬂéure perfodic leak testi: g and

forwardlﬂg two'"op’eq of. procedure< to Commander. us Army CommunlcatLOﬁs-_

'Electronics Command ATTN': DRSEL-SF-MR Fort Monmouth, NJ _07703.

(4) . Forward leak and wipe test smears. to the approved smear counting"

~station for evaluation.



(5) ‘Insure that each installation or activity using the AN/UDM-2 has an ef-

E © fective and documented radiation protection program .

b. Responsibilities of Radiation Control Officer,

(1) Review and approve the qualifications of each local RPO for the - -
AN/UDM-2 and forward to Commander; Us Army Ccmmdniéations-Elecﬁronics Command,
ATTN: DRSEL-SF;MR, Fért"Monmouthg_NJ _07703,'aviist of" these ioéal RPO's and

their .qualifications for approval and certificzation.

(2) 1If a qualified local RPO is not available, take one or more of the fol-

lowing ac¢tions: .
(a) .Suspend_thefrequisition for the AN/UDM-2.
- (b) Suspend:the'usé»Qf.AN/UDM—2

until someone can be qualified by training.

| o (c) 'Transfef'the AN/UDM=2 to an installation or activify with qualified

personnel.
(3) Ma?ﬁtain thé.féliowiné records fo} eaﬁh AN/UDM=-2 anér:his cdﬁtrél: .
(a) iﬁgtiona; stock.number}.
vi(ﬁ) ﬁescf;pyiqn._.,
(e) .Sé%ia}iﬁumber::
‘(q) Isotope, souféé aéti?#éy.'.-‘

(e) Dates and results of leak tests. -

)



A£) Shipment number .

(gj_ Smippea from. ..

(h) 'Shippea to.

(i) Dat; shipped.

(j) Name an¢ Qualifigations of lmcai RPO;s
(k) Radiation incident repmrts.

(4) Notify. Conmander, US Army Communlnatlon<—€1ectrcd--s Command ATTN:

FDRSEL-SF-MR.gFort_Monmouth NJ . 07703, w1th1n 30 days of permaﬁent traaner of

AN/UDM—Z,within or between major commands.

(5) Iﬂsure that AN/UDM 2 L<'proper1y handled in égcordancé with Army’and' .
NRC regulatlon.. Perlodwcally Lnspect and audit récords of“instaliations and-

act1v1tle< posse g the AN/UDM 2.

6y A§<ure that a Rad*at’on Iﬁcldemt Peport 1's <ubm1t*ed by electrlcal
Jmeam% to Commaﬂder, US Army Communlcatlo“s-EIEﬂtrOﬂlcs Command, ATTN: DRSEL-SF-

VMR, Fort Monmouth,. NJ 07703. wzthln-2u hours; when an 1ncident oceurs.

A(f) Forward DA Form 3252 R (Rad*o*sotope Iﬁventory aﬂd Lea& Test Report)
‘(BCS DRC 192) 11<t1mg all Callbrator Sets, Rad’ac AN/UDM 2 in area of re-‘
<po“<*b111ty to Commander, US Army Commun*cat*ows—Electronlcq Command ATTN:
.DRSVL-SF-MR Fort Mommouth NJ 07703 at least qemi—annually (31 January and 31
v'_July).“ Reports may ;nclude lnformatlon-on othem CECOM_managed callbratlon and

~ test items of supply listed in AR 385-11.



g. SUPERVISIQN. a. All callbratlon in which Cali brator Set Radiac AN/UDMfZ»

\ is used will be superv%sed by a qual’f’ed RPO Supervision in this sense is
uaed to indicate Dprforma wce of all duties llqted in paragraph 11 - To be a qua-
lified RPO, a person must have rena*vedﬂa minimum of Eg hours formal training on -

radiation ineluding the following topl-..

(1M Prlnc’pleﬁ and practlce< of rad’atlon protection.

(2) Biological effects of radiation.

(3) Radioactivity measurement standardization and monitoring techniques and

' instruments.

(4) Mathematics and»calculations basiec to the use.and measurement of ra—

‘dicactivity.

(5) 'The_épérétioh and use of the AN/UDM-2.

- NCTES

Ccmpletlon of the Radlologfcal Safety Course or the Rad’ac
Calﬂbrator Cu<todlan Courﬁe at the US Army Chemlval Schoolvor

at the US Army Ordnance Center and $chool'meet these requirements.

2. Where clrcumstances wérra£t, alternate trainl g may be B
substi*uted.;f th;s traln;ng is approved by Commander, us Army
Communicatioﬁs—Eléctronic$'Command, ATTN: DRSELfSF-MR._Forﬁ
Monmouth NJ 07703 Such fraining'aﬁst Be.fecéived under the
gumdaﬂce of a qual*fied RPO, and must lnclude at least 16 hours

" of actual experience in the use of the’AN/UDM-Z.




By Order of the Secretary of the Army:

- -Official:
*15
'VERNE L. BOWERS
Major General, United States Army
The Adjutant General
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‘MEMORANDUM FOR RECORD

SUBJECT: TB 11-6665-227- 12, Safe Handling, Storage and Transportatlon of Callbrator
Set, Radiac AN/UDM—Z (NSN 6665-00-179- 9037)

Subject rev1sed TB has been forwarded to: the Directorate of Malntenance Englneerlng,
. CECOM, for edit, review and publlcatlon

~Prépéred'by:

N _ , Re&iewed by: % : he ™ <
) ) T BARRY J. §EE§¢R R
' . o . . Chief, Radiological Engr Br- -

Materiel Safety Engr Div

%m&

Approved by:,
JénSTEVEN IN/4
' : c

hief, Materfel Safety Engr Div ‘
Safety Office.
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SAFETY PRECAUTIONS

Calibrator Seﬁ. RadiaC'AN/UDM-Z-Will be used only urder'the direotion of'a Radi-

ation.?roteot*on.off*cerv Do not eat drink,. or smoke while uszng or handl ng
3 the.AN/UDMiZ. After handling the AN/UDM-Z wash the hands thoroughly with warm
water and mild soap.' Dry the hands thoroughly and monitor them for radioact ve

contamlnatlon with the AN/PDR-27(*) Radiac Set or equlvalent : Do net place

'hands or body in front of the. open port of the callbrator.. Callbrator Set

g

Radiac AN/UDM-Z _s used throughout the Army under a US Nuclear Regulatory Com-

':miSSLon (NRC) [icense held by the US Army Commurlcatlons-nlectronlcs Command '

Safety;Office, Fort Monmouth. New Jersey. .Informatlon about,the.NRC license may

be requested by 1etter to: Commander, US Army Commun*cations-nlectronics Com-

‘mand, ATTN:- DRSEL-SF-MR Fort Monmouth NJ 07703. The»Safetyqufice may also

be contacted by_telephone on Autovon 995-4&27 or commercialf(2é1)]54443427}



1, PURPOSE,_'This bulle#in prescribes'the minimum safety précéuﬁions that afe |
essenﬁial during the handling; stora?e; isSué,.traﬁéportation, accountabiiity,
and use of Calibrator Sét Radlae AN/UDM-2 |
| | VOTE
Official nomenclature followed by (%) is used to indicate
. all models of the bqulpment ~overed in t s bulletin. Thus,
-_vRadiae.Set AN/PDR-27 (%) represents Radiac . Sets AN/PDR-27J,
. AN)PDR-Z?L. AN/PDR=-27P, AN/PDR-27Q, ﬁaé’AN/PDR;ZTR and
- later modéis. |
2. INDEXES OF PUBﬁIéAiIONS. a. DA Pam 316-4.--Refer to the latest issue of DA .
Pam 310-& to determine uhether there are new’ ed*tﬂo s, -hanges. or addltlonal

publlcations pertalnlng to the equxpmentja ”~f¥¥—4¥ff—¥—~- ——r

b, DA Pém'310—7.' Refef‘to DA Pam 310-7 ﬁo determine whether there are mod-
ification work orders-pertainﬂﬂg to the equ1pnent
3. REPORTING OF ERRORS. Repofting'of efrors, bmis%ioné.-ahd recommendationé'
for merOVLng thls bulletzﬂ by the Lﬂdlvidual user is enccuraged 'Reports

should be <ubm1tted on DA Form 2028 (Recommended Change to Publlcatlon< and

© Blank Forms) and forwarded direct to- Commander. US Army Communlhatlon<-_

’:Electronlcs.CQmmand, ATTN:. DRSEL-ME-MQ, rort Moﬁmouth NJ 07703 and copy fur-

nished té'the CECOM:Safegy Office, ATTNﬁ DRSEL-SF-MR ~Fort MOﬂmOUth NJ 07703

n. DESCRIPTION.. céliSrator Set, ~Radiac’AN/UDM;z'cantains a‘totél of 180.0

-mlllvcurxes of Strontlum 90 (Sr-90) an d conszets of Callbrator Radiéc I5-

4 3H9u/UDM-2 aﬁd Callbrator Radlac T$—3495/UDM-2 Cal brator. Radiac. TS-



3494/UDM=2 aontaina usnmiilicuries of Sr-90 and is usad.tq-calibrate contingent.
Radiacmeters IM-174(*5/PD;.Radiac Set AN/PDR 27(*), Radiac Set. AN/PDR-60, Aerial
Radiac Systém-AN)ADR-é, and Radiaé Set AN/VDR-2. Caiibrator, Radiac TS-
'v3u95/UDM—2 eontains 135 mllchuriea of Sr-90 and.is used for %erv1ceabﬂl ty

testing of Rad’acmetar< IM-9(*)/PD IM-147/PD IM-93(*)/JD and IM-185(*)/UD.

5. CALIBRATOR‘SET RADIAC AN/UDM—B' GENFRAL a. Cal brator Set, Radiac
AN/UDM-Z is mar&ed in acnordance w1th T’tle 10, Code of Federal Regulatwon

Part 20.
b. Calibrator Set.'Radiaé,AN/UDM—é is nonexpendable.

T el Calfbrator Set' Radiac AN/UDW-Z may be’ tranﬁferred only to another qua-zl

lified Radlat’on PTOuecthn Offzcer (RPO) (paragraph 9)

- d. _Calibratof:Set, Radiac AN/UDM;2 will be disposed of dnly_bn inatructions
of Commander, US Army Communications-Electronics Command, ATTN:  DRSEL-MME~VC,
Fort Monmouth, NJ ' 07703.

e. Leakftaaﬁaamust be performed at intervals not to. exceed six'mqnths'on_,

all Caiibﬁatbr Sets.-Radiad-AN/UDH-Z,,aXcht-those sets in combat areas.

£, All norreapondev;ce relat ﬂg to cert;f*catlon of RPO's or control of
Cal*brator Set, Radlac AN/UDM—Z ahould be addre<sed to Commander. US Army Commu=—
'ﬁlcatﬂons-Electronlca Command ATTN' DRSEL-SF-MR Fort Monmouth NJ 07703

through the Radioactlve Materlal Control Poznt (RMCP)

_6. INhERENT DANGER a. The rad"oactlve Sr- 90 sourzes. in Callbrator Set,
'fRadiac AN/UDM—2 emlt beta radiation. Intaraction of th*s beta'radlatLOﬁ wzth

‘the radiac callbrator set houaiwg reau1t< ln the em*sszon of X-rays (Brem%atrah-



‘lung). Excessive absorption of ionizing radiation by4the_human'body may be
injurious (AR 40-14). The radioactive sources will not .be remoVed from the
radiac-calibrator set, except by‘qualified pefso“.el located at Lexlﬂgton—Blue

Grass Depot Aéﬁivity (LBDA).

- b. Familiarity with theﬂe crﬂterla and strict obaervaﬁne of the radlat-on

'protect*Oﬂ procedure< ~onta1ned in the follow ng paragraphs are essentlal.

T APPLICABILITY The provwswows of this technxnal bulletzn (TB) apply to all
fperqow< and act*vvtle< who have the responsibility for the handling, tranSport-
. ation.vstorage, and use of any issued Callbrator Set, Radlac AN/UDM—2. This TB

. does not abply to the Army'stocké of radiac calibrator sets stored in authorized
" storage. depots.
-~ 8. RESPONSIBILITY. -a...Reépcnsibilities of Major Commands,

(1)  Establish at least one RMCP (AR 385-11).

(2)-:Appoint a Radiatioh Control Officer (RCO) for each RMCP and forward'two
cobies‘Of appointee’s drders and-qualificatiéns tb Commander , us Army Communica< -
tions-Electranics'Command, ATTN: ‘DRSEL-~-SF-MR, Fcrt‘Monmouth.>NJ 07703,

-(3) Develop -mplementatlon procedure< to ’ﬂqure per10d1c leak testi: g and

forwardlﬂg two’"opve< of. procedureq to Commarder, us Army Commua*catzoas-

'Electronics Command ATTN': DRSEL-SF-MR Fort Monmouth, NJ 07703.

(4) . Forward leak and wipe test smears to thefapprqved smear counting

station for evaluation.



(5) Insure that each installation or activity using the AN/UDM-=2 has aﬁ ef=-

\} fective and documented radiation'protection program
'b.  Responsibilities of Radiation Control Officer,
- (1) Review and approve the qualifications of each local .RPO for the =
. AN/UDM=2 and forward to Commandef3 UsS Army Communiéaticns;Elécﬁronics»COmmahd.
ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703, a list of these loéal RPO's and
their qualifications for approval and certification.
(2) If a qualified loecal RPO is not available, take one or more of the fol-
lowing actions:.
(2) 'Suspend_the.requiSition‘for the AN/UDM-2.
- {b)” Suspendithe'use_pf.AN/UDM-Z until someone can be qualified:by training.
) . (c).’Transfer'the AN/UDM-2 to an installation or activity wiﬁh>qualified'
'peéscn:el.:
(3)° Maintain the.foliowing records for each AN/UDM-Z-undef his control:
(a) “National Stock.ﬁumber,
" (b) Deseription. . ’
(c)A'Serial’anber.'
(d)_.Isotope;.sourcé aétivity.
(e) Dates and results of leak tests.
: .



(£ Shipment number .

(gi Sﬁippea from. ..

(h)"Shippéd to.

(1) Dat; shipped.

(j) Name anq qualifications of_lq;ai ﬁPb;s.
(k) Radiation incident repérts.-

(4) Notify1Commander; US Army Communicatibns-Electronics Command, ATTN:

VDRSEL—SF-MR,gFort_Monmouth;-NJ- 07703, within 30 days 6f'permanent transfer of

 AN/UDM-2 within or between major commands.

(5) Insure'that AN/UDM-zbis properly handled in accordance with Army_and' ‘

'NRC'regulatibns. Periodically inspect and audit records of installations and-

activities possessing the AN/UDM—z.

'.(6)" Aﬁeure that a Rad*at’on Iﬂcﬂdewt Report is submitted by’électrical_'

- means to Conmawdﬂr, US Army Communlcatlo“s-Elentr011cs Command, ATTN DRSEL~SF-

'WR Fort Monmouth, NJ 07703, w1th1“ 2“ hours when an incident occurs.,

f(?) Forward DA Form 3252-R (Rad’ofsotope Inventory and Leak Test: Report)

(RCS DRC 192) 11<t1ﬁg all Callbrator Sets, Rad*ac AN/UDM 2 in area of re-»

' EpOﬂSLblllty to Commander, US Army Commun*catﬂons-Electronlcﬁ Command ATTN:
.DRS‘L-SF-MR Fort MOWmouth NJ 07703 at least %emi-annually (31 January and 31
July) Report< may 1"c:lude *nformat’on -on cther CECOM managed cal’bratzon and

- test 1tem< of %upply listed in AR 385-11



9. SUPERVISION. a. A&ll calibration in which Calibrator Set,-Radiac'AN/UDM—Z»
“\ is used'will_be super#ised by‘a qual*f*ed RPO Superv+<ion in this sense 1is
used to indicate oerfbfma nece of all dutiles 11=ted in paragraph 11. - To be a qua-

lified RPO, a perﬁo“ must have rec elved a miﬂlnum of HO hours formal tra1n11g on
radiation,includlng the following topies:
(1) Principles and practices of radiation protection.

T (2) Eiological effects of radiation.

(3) - Radiocactivity measurement standardization and monitoring ﬁéchniques and

. instruments.’

(4) Mathematies and calculations basic to the use.and measurement of ra-

‘dicactivity.

(5) 'Ihekbpérétioh and use of ‘the AN/UDM-2.
- NOTES

1. Completion of the Radiological Safety Course or the Radiac
Calibrator-bustodién Cbgrsé at the US Army Chemical School or

‘at the US Army Ordnance Ceﬁter and'School meet these requirements.

_2. Wheré clrcumsténces wérra?t, alterﬂate training may'be
substituted ‘f this trainin ng is approved by Commander, us Army
Communicatlons—ElectrOﬂlc< Command ATT”. DRSEL-SF-MR Fort
’Monmouth; NJ. 07703. ~ Such trainlng must be renelved under the
guiaan¢e_of'a'Quélirigd'RPo, and must inelude at least 16 hogrs

" of actual experience in the use of the AN/UDM-2.




St

b. The person appointed as RPO may be a commissioned officer, a warrant

officer, enlisted person, or civilian, if he/she meets the minimum qualifica-

~ tions prescribed above. ' An RPO/designated custodian for the AN/UDM-2 is a

specified person'designaﬁed tovcontrqi the use of the AN/UDM-2.

¢. The operator or user of the AN/UDM-2 shail ha?e.avmiﬁihum of 8 hours

training uhder the guidance of a qualifiedePO for the-AN/UDM-E-in the basic
'fhndamentals of radiological'operetidns. radiac fnstrumeﬁtat*oh theory and

"appllcatlon and survey techﬂlques and 16 hours on-the=-job tralnlﬁg in. operatlon

and-care.ofvthe AN/UDM~2. Instructlons shall lnclude safe work;ng practlces and

inherent hazards assoclated with the ;1strument.

10. STORAGE AND WORK AREAS. a. Storage areas and. work ereas where the_AN/UDM;

2 is used will be conSiderEd radioactive material/radiation areas and will be

marked in.eccordance"with AR 385-30. . If the radiation‘area is in the same vi-

~ oilnity of areas which are occupied by the individuals who are not designated as
“ radiation workers, the radiation level in the unmarked area must be-such’that
-personnel w1ll wot be exposed to lon121ng radlatlon in excess of 2 mllllrems ln

B any one hour; or 100 millirems in any 7 cowsecutlve days OF O.5 rem.;n one .cal=-

endar year, Unnecessary exposure>of.personnel in~this area will not be

permitted. (For the purpose of this document, 1 milliremris equal to 1 milli-

-roentgen or mllllrad)

b. AStbre Calibrator Set, Radlac AN/UDM=2 in a locked'container or area that

-permits externel gamma'radiation levels'ih'potentialiy occupiedvareas no greater

than 2. O mill’rems per hour (mrem/hr) Access té the ﬂontaiwer stored in a

: A-locked area shall be controlled by the RPO. Storage instructlons are as fol- :

lows:




(1) One sr more AN/UDM-2's may Se stored in a locked ;ontéiner'constrﬁéted
v of wood-or'metal;'.The size of'thg coﬁtaiﬁér may be varied; however, the gamma
"radiation level onbthe outside of the contaiﬁer shall not excéed 2:0 mrem/hr.
.Thevinside of the contéinér'may be liqurwith'sheet'lead>to reduce the radiétion
~;ntensity>to an aéceptable.levpl. The container must be marked in acéordanée

“with AR 385-30.

(2) One or more AN/UDM=2's may be stored in a locked room of such dimen-
ﬁsibns_and construetion that the gamma radiation_level at any point outside the

“room does not exceed 2.0 mrem/hr.

"~ {3) Storage containers and rooms will be marked as radiocactive materials

storage in accordanee with AR 385-30.

~

Coe. Oﬂl/ author*zed qual f*ed pevsounel wzll be permltted toge iter the qto-_
rage or callbratzon area< alowe These areas w111 be phySLcally ﬁecured and .
N ' .
safeguarded Qheﬁ-*w use, Vlsitors must be escorted by the RPO or a qual;fled

user and must be br:efnd on rad*atLOﬁ hazard< and precaut~ons to minimize these

hazardsm

d. Suorage areas and area< where equlpment is belng callbrated will be sur-

veyed aﬂd documented at least mOﬁthly (Append*x B, ample survey form)

- AN/PDR-?7(*) or equivalert will be used to ménitor radlatlon areas at

‘all times when equlpment is being calibrated w1th the AN/UDM-Z. '

T, AN/PDR—Z?(*)fof equiValént radiaéiséts'that'arevuSed to‘survey and'moni-
: tor the AN/UDM-Z <torage and callbratlon areas Hlll be marked with emqusing

tape thh the word "Actlve" ‘and must be callbrated at two pczﬂts on eaeh scale




by a scurce traceable to the National Bureau of Standards._ This requirement

specifically excludes the use of the AN/UDM-2 as a 2alibration source for Active

(Health and Safety) survey meters,

"g. The éyclic calibration interval for Active surVey heters is.90 days (TB

43-180) .

h. Personnel monitoring devices will be used when entering the storage or

calibration areas or when operating Calibrator Set, Radiac AN/UDM;E.(AR 4o-14).

Operatdrs will use wrist-type film badges in addition to whole body badges.

~i. -Form NRC-3, Notice to Employees, contained in this T§. should be removed

for’posting wherever_the AN/UDM-é is used and/or =stored. The posting require-

~ ments are contained on the form.

3. Secticn‘206,x"EnPrgy Reorganizatidh Act of 1974", (10 CFR Part 21)

coﬁtained'in this TB, should be removed fofvposting whenever the AN/UDM=2 is

used and/or stored. The posting requirements are contained in Appendix D.

" 11. DUTIES OF THE RADIATION PROTECTION OFFICER FOR THE AN/UDM-2. - The specifis

duties of the éppcintad RPO will be to:

a.‘_Insuré‘that AN/UDM=-2's under their jurisdiction are’prdpefly used and

stofed{ o

b. Train loeal users and operators and maintain list and record of training

of users and operators.

e. Insure records are maintained on .each item, .

RIS



d. Advise the RMCP of any forthcoming change im accountability, local RPO,

or installation relocation for the AN/UDM-2.

e. Establish radioactive material/radiation areas for AN/UDM-2 storage and

" use.

f. Post Céutidn-Radiation Area and_Cautidn-Radioaqtive Materials warning

sighs as appropriate.

g. Insure the AN/UDM-2 Radiac Calibrator‘Sets are stored in a fire- =

résistant structure and'no~explo$ives of any kind are stored in the same struc-

. ture. -

h. Insure film badges are worn as required and that film badge expOSures

" are recorded,

1. Insure_that,périods'of_timé,between leak tests do not exceed 6 months

- and perform the leak tests.7”

’

j.  Secure the AN/UDM-2 Radiac Calibrator Set against unauthorized use and

" removal.

k. _Insure'that'all:Afmy and Federal regulations are beihg fdllowédfaﬁd‘that_

personnel are exposed to @ minimum of radiation consistent with practieal consi-

© derations.

1. Conduct a semi-annual physical inventory.

m. Submit inventory, leak tesﬁ; and other reports,to:RMCP as required.

i

n. Prier to relief from duties, place all AN/UDM<2's under this | |

"j12




jurisdiction in locked storage -or transfer to authorized activity.

. ‘ o. Immediately refer actual or suspected évérexposure t4 medical officer.
p. Submit Radiaticn Incident Report accqrding~£o’published‘directives.__"
g. Investigate each case of excessive or abnormal exposure to determine the

"cau3é,-recomménd remedial actidn-to prevent recurrence, ahd'submit a completé

written report . to Commander; US Army Communicatiens-ilectroniés Command; ATTN:

DRSEL-SF-MR, Fort Monmouth, NJ 07703, within 24 hours (paragraph 8b(8)).,

t2. EEQUISITIONINGvPRObEDURE. Stations'in_CONOS and oversea supply agencies -

will submit-requisitions.tﬁrbuéh RMCP‘éhahnels to Coﬁménder, USAAfmy Commdhiéa-
tiéns-aléctrpnics Comménd, ATT&: ,DRSEL—MME-VC,_Foft Monmouth, ﬁj‘ 07703, fof
issue to certified R?ds:_ Ali requisitioﬁs will be accompanied'By the name éhd
phone'numbér df'tﬁe RPO-who'is.to be_résponsiblé for the equipment.'!lh addi-

b ion, each requeSt will iﬁclude'thé'following_certificafioﬁd "Aé.réquired by

l Chaptef 3, AR 385;11 quff*clent safety equ~pment facl 1ti es, ‘and tralved per—

<¢iwel'arb ava*lablé at~th? ’.stallat on ;or the <afe handllﬂg. use and storage' 

“  of rad;oact‘ve materlal ordered on thlq requ151tions ". The certhlcatlon must

haye the SL;ﬁature aﬂd the typed name. and grade ‘of the aoproprLate RPO
13. LéAx'T;stﬁé-?Ropébuat.

' a. Général.

' (1? Safe;ybfrecaﬁtiqns.

(a) The RPO is requlred to. perform the leak test and must’ be thoroughly fa-

millar wlth the equ1pment




b. Each pefson performing the leak test.will wear whole body and ‘wrist film

- badges,

2, Do not under any circumstance expose the eyes to the'radiation field oy
‘ peéring’into the accessvhoie'while the swivel cover 1s swung aside on the dis-

 charge well assembly (TS=-3495/UDHM-2).
(2) Equipment required.

"(a) JCotton swabs furnished by the US Army Ionizing Radiation Dosimetry

;: Ebehter (ATRDC) at LBDA.
‘(bs Distilled or clean.tap gater.
(2) _éléstié Sags furnished 5y AiRDc.
| ?d)..Radiacﬁeégf'Eﬁ/PDR—ET(*j.
J ' <<§)' L&pg nose pliers.
, ,b;v;Leak.Tést_;uéiécharge ﬁell_Assémbly (TS—3H95/?DE42).?

(1) Take the éotton.swab,furnished’and fill in the date and serial number
| .dn;the paper tab.
©(2)  Moisten the swab with distilled or cleaﬁ,tablwater.l.”
(B)JTSwihg'éside the swivel cover.

(4) Using the moistened swab and léng riose pliers carefuily wipe the inside

surface of thé access hole.

ﬂ‘t':._ o - - "



WARNING

After removal of the swab from the access hcle,.EQZNOT

lay the swab ddun or allow it to touch any Sther object.

(5) Using the procedure in shbparagréphAd‘bélow, check the swab for conta-

‘mination.
. "e. Léak Test-Doserate Jig Assembly (TS-3494/UDM=-2) .
(1) Repeat steps 1 and 2, paragraph 13b, above.

(2) Open the drawer in the Doserate Jig.

——

(3) Using a meistened cotton swab, wipe the inside and outside surfaces cf

~ the drawer.
-(4) Close the drawer
WARNING

After wiping the dfaWer.’Qg NOT ‘lay the‘swab down

or allow it to touch any other object,

' (5) Using the procedure in subparagraph d below, check the swab for conta-

' miﬂation.
d. Checkiﬁg for qdntamination apdvmailiné cottpp.swaps.'
vorE
Pérfor@ the fq;;owing proce§§ré$ in_anférea'ﬁpat is ffee

from all radiation, except er”sormalvbéckgrpund radiation.
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(1) Adjust Radiac Meter, AN/PDR-27(*), to measure 0 to 0.5 mR/hr.

/ (2> 'Open'cover‘on end of probe.
(3) Place ﬁhe_cotton swab appfoximately 1/4'inch in front of the probe and
note the indication: DO NOT TOUCH THE PROBE WITH THE COTTON SWAB.
WARNING
~ Any sustained reading on the AN/PDR-E?C*) above twice .
background or 0.1 mR/hr indicates contamination of the __

“AN/UDM-2. Discontinue useuof_the.AN/UDM;Z immediately,

-and refer to,paragfaph 16 for acﬁién_to be takenm.. .

(4). Place the cotton swab in thevpléstic.bag provided and proceed as fol-
- lows:
"]’ . (a) If no detectable reading is observed on the AN/PDR-27(¥), place the

- plastic bag and swab in the self-addressed envelopé-provided;‘and'maiiviMmedié'”

~ ately to AIRDC.

(b) . If a reading is observed on the AN/PDR-27(*), .in excess of 0.1 mR/hr or
twice the baékgrquhd,fthe plastic bag and sﬁab should‘bevplaCed inﬁa small card- . -

‘board box and mailed to AIRDC.. .
| WARNING

The radiation reading at the surface of the box musfvnoﬁ7j-'
exceed 0.4 mR/hr. If the measured radiation is more than -

0.4 mR/hr, wrap a thin sheet of lead, aluminum,iof other

' metal around the plastic bag and'blace'invaismailyéargbcard




box and recheck the surface radiation.

14. TRANSPORTATION OF THE AN/UDM-2. The AN/UDM-2 regquires Shipment in
accgrdahce with the requirements of the US DepartmentAdf Transportation (DOT)»és
set forth in Title 49, Code of Federal Regulations (49 CFR), AR 385-11 and NRC

License 29-01022-08.

a. Upon feceipt of the’AN/UDM—2 contaét,the us Army Communidations;
Electr0ﬁ1c< Command . Safety Off*ce by phone on Autovon 995-4427 or commerc*al

(201) 5&&-&427 or by electronic means, ATTN' DRS;L-SF-MR.

b. Shipment of'AN/UDMfz by US Postal_Seryice is prohibited (USPS Public-

atioﬁ 52);

" ¢. For shipmernt of the AN/UDM-2 to be in accordance with the above

regulationé and NRC licenSe the following'requirements:must be met.

: ,(1), The\Aﬁ/UDM;Z consisting of both TS-349H/UDM-2 and TS 3495/UDM-2, meets
the requiremewtq for Type "A" DOT-7A shipplng container._ When assembllng the
’AN/UDM-Z care must be taken to assure that the manual valve located on the TS-
3&94/UDM—2 is turﬁed clockwmse to the closed Posztﬂon to avomd damaging the_
manualAvalve. ‘It should belnoted ;hat a damaged manual valve may void the
AN/UDM-B ccntainervfrom'being cénsidefed as a Type "A", DOT-TA sh;bping_contain; |
erm:=Tb preyént démagé'to the péinted1sﬁrfaée'ana ﬁéJproviée»5§ééé'fof shippingl.

labelé. a cardboard overpack 1s required.
(2) The overpack must be se;led with fiber tape, labelled bﬁ bppbsitg sides -
WithrRadiOactive Yellow-IT labels (49 CFR 172.403) and marked with 1/2 inch or

" larger letters with the following: TYPE 'A! DOT-7A, RADIOACTIVE MATERIAL, SPE-




CIAL FORM, NOS, UN 2974.

(3). A shipping package wipe test must be performed to assure that no

Slgﬂ’fl"aﬂt removable rad1oact1ve qurface contamlnatlon exlsts on the exterlor

 of the package (49 ‘CFR 173. w43, 173 475 (1)).

(a) The wipe teﬁt procedure to be used is contalned in paragraph 15 of thls

.'TB. 4 DOT w’pe test kit is provzded by AIRDC

(o) The wipe test must be performed within two weeks prior té the desired.

s _éhipping date.

() 'Evaluation Qf.the wipe test must be received from AIRDC prior to ship-

4, Report of <h1pmeat (R’SHIP) must be traﬂsnluted to the. rece*v1ng
allatlon trapaportatlon offlcer (nR 385-11 paragraph u-1) with ’nformatlon

copy to Commaﬁder. US Army Commu—ﬂﬂatvons ElectrOﬁlcs Command ATTN" DRSEL-SF—

MR, Fort-ﬂcnmouth, NJ© 07703.

-

5. The follow’ng ;nformatfon nu<t be llated on the shlpplﬂg documentatlon'
as‘requlred by u9 CFR 172.200, 172.202, 172. 203(d) 172.204, and AR 385-11, par—z

© agraph U-1la.
(a) Prcper sh"pp ng name: RADIOACTIVE MATERIAL, SPECIAL FORM, NOS.
(b) Hazardous Material Identification Number: UN 2974.

“(e) APiecés,fweight and volume: Required.
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(d)';Type of packaéiﬁg: Type M"A" bOT-?A.:

(e) Radioagtive méteriél: Strbntium-go’

(£ Deséription ofuchemical ana:physical form: .SPéCIAL‘FQRM.
(g)‘.Activity: ‘180.0 milligurieﬁ br'as indigatedbon the AN/ﬁDM—Z.

(h) Type labei required: Radioéctive Yellow-II.

$

(

). Shipper's certification: Required._

(k). NRC License Number: 29-01022-08.

" (1) Exposure rate at the package surface'and at one meter: As determined

. by RPO.
{(m) Results of package wipe test: As determined by AIRDC,

6. Commercizl air shipment of the AN/UDM-2 requires, in addition to 5
- above, agﬂcargo-aircraft”only" label on Cpposite sides of the,shipping package
- and the words "CargoAAifcraft Only" listed on the shipping documentation (49 CFR

-175.30).

7. Basic requirements for shipment of radiocactive materials by military

(USAF Cargo) aircraft are contained in Chapter 12 of AFR 71-4/TM 38-250.
15. WIPE TESTING PROCEDURE FOR SHIPMENT.

a.' Ihe shipping packageiwipe test is performédAfor'éompliance to DOT. regu=~
lations, to aésure that no significant rémovable7radicactive'surfaee

‘contamination is located on the exterior of the shipping~packagé;
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-WARNING
- The NuCon Smear is nevér to be used for sealed source
leak testing (paragraph 13) of the AN/UDM=2 Radiécv

‘Calibraton'Set,'Dosimeter.Dischargé Well Assembly.or.

Déserate Jig Assémbly. It is éﬂll to be utilized'iﬁ

v the_wipevtesting.bf the exterior surfaces.qf'thé.outer
shipﬁing.paékaée'iﬁconporating:theAAN/UDM42'Radiaﬁ :
Calibfaﬁor Set..‘ | | |

b. EQuipment requifed:

(1) - NuCon Sméar (1.75 inch diameter circular.cloth adhered to an associlated-

blpaper jaéket)f
',(2) Eﬁyelobe? pfg#éédfgéged to"AIRDC,'"'
) (35' 'R‘adi'ac-Met.er; AN/PbR’-é?G).
_c._.Wipe.téstzpfocédﬁré;

{1}  Record déte,"name of thévindividual performing the test, énd‘sefial
' number(s)'ofrthevAN/UDM—B Radiac Calibrator(s) on the jacket of the'NuCon_Smear.'
(2) With theFNuCon Smear retained within its jacket and using.quérate :
'fiﬁger’bressure,'wipe on all éxterior surfacés of the péckége,for.a total of at .

"least 300 square centimeters (about u8vsquare inches).v

- d. fChéckihg fbr‘cohfamination and mailing the NuCon Smear.-
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- NOTE

Perform the following pfocedure in an area that is free

fEOm all‘radiation; except for normal background radiation.
(D Adjust Radiac Meter, AN/PDR-27(*) to measure 0 to6 0.5 mR/hr.

(2) . Open cover on end of probe.

':v‘V:'(3)- Plaéelthe NuCon Smearfapproximateiy 1/4 inech in front of the probe'énd

;i note the indication: DO NOT TOUCH THE PROBE WITH THE NUCON SMEAR.

WARNING

‘Any.éuétéined reading on the.AN/PDR;é7(¥) above tfwice
”‘backngUnd:dr-O.1 mR/hr'indiéates.cpnt;minafion‘qf the .
:'éhipbing‘packaée.‘;Sééufe Shipping'péckage t§:pre&éﬁt;tﬁe :

,S§réad_of‘qontamination”éhd réfer to paragraphﬂ16dvfor"l‘

action to be taken.

(u)__If'no'deﬁectablé'feédiﬁg~is obéerVedlén the”AN/PDR-éT(*), placé the
NuCon Smear in the sélf—addfeéseﬁ envelope provided,.and mail'immediately to .

AIRDC.
) .(5) Iftéireading_is bbéefvéd on tﬁe'AN/PDR;ZT(*); in-€xcesS of 0.1:mR/hr or
twice the béékgfdund, tHe_NuCon Smear should be placedfin a’smallﬂcardboard‘box

‘and mailed to AIRDC.

~_W o o ‘ ' WARNING‘.
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_The radiation Eeading at the surface of-thé.box
must poﬁ exqeed 0.4 ﬁR)hr. If the-measﬁred'
radiation ﬁg-moreAthan 0.4 mR/hr, wrap a thin
sheet of lead, aluminum; or other ﬁetal around
the NpCon Smear_énd'place iﬁ a.small cardboara

~

box and recheck the surface-radiation.

(6) Notification of the results pfvthe-shipbing-package wipe test must be

'-"received from AIRDC prior to making shipmenﬁ of the AN/UDM-Z:Radiac Calibrator
- Set(s). |

 16. EMERGENCY PROCEDURES. The procedures outlined below will be followed in an

emergency s;tuation.
'a.' Foss §f'Calibrat6r..' i
(1); Attempt to recovef.the radiac calibrator set.:
_(a)“_gevigw recprds'to deferﬁine the rgqunéibi;e,individuél.
'j(b§' Make‘; phys;caljéur;ey{

.{(2) 1If the radiac calibrator set is recovered, revise procedures as neces-

-sary to prevent a recurrence.’

(3)4.If the radiac calibrator set is mot recovered, report the loss through
command channels to the RMCP (AR 385-~11) and to“the US Army Communications-

Eledtronics Command Séfety Office4stating the serial number of the radiac cali-

_ brator set, the circumstances in?olved,_and”the aétion taken to prevent

' recurrence.
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b. - Excessive Personnel Exposure (AR 40-14). If an individual receives a.
\i dose of icnizing radiation from an AN/UDM-2 in an amount queeding'uié.millirem'
in one month, the following éciions will be taken:

(1) Obtain immediate medica; advice from the Medical Officer.

- (2) Remove the individual from duties involving occupational exposure to
ionizing radiation until subsequent exposure limitatiops are established by |

proper-medical authority (Aﬁ 4o-14).

(3) Prepare written'feport of circumstances leading.toloverexﬁoéure; In-
C _cludevserial nﬁhber(é) of ghé AN/UDMf2'in§olved. actions taken to prevent
fecurrence, and_other'appliéable inforhation, .Fafward the-report tﬁroﬁgh proper
channels to:Commander, US Army.Cohmunicatioﬁs-Eiectronics Command,'ATTN: DRSEL-

SF-MR, Fort Monmouth, NJ 07703. -

} e. Damage or Leaking AN/UDM-Z. An AN/UDM-2 could'begin_to leak as a resuit
ef beingvdfopﬁed, damage to the source, br even as a result .of age}~vAction re-

.quired in the-event of a known or suspected_léaking_célibrator is:

:,(1) Discontinue use of thé»calibrator. ‘Cover it with‘plastic, seal it with

tape, and label it as contaminated.

(2. Ménitor.péfsonnel,'equipment; anﬁfafeas fér-bossible'cohtamination and

decontaminate as required.

(3) Réport the item to the RMCP and to the us Afmy‘Communigationsg .

'Electronics Command.

\\,'*/".’




(4) Disposé of the AN/UDM-2 as directed by the US Army Communicatioﬁs;

Elec¢tronies Command.

(5) Report the completed disposal action to the USvArmy Communiecations=

Flectronies Command and the RMCP.

d.- Coﬁtaminated.shipping packagé.' If the wipe test procedure (paragraph

15). indicates excessive contémination,vthe following actions will be taken:
(1) Discontinue shipping procedure.

(2) Cover the shippiné packége with plastic, seal it with tape, and label

it as contaminated.

(3) “Monitor personnel, equipment, and areas for pessible contamination and

‘ decontaminate as required.
See AR 385—11 for contamination limits.

S ‘Réport’the conﬁamiﬁated shippiﬁg packagevto the RMCP and to the US Army

Communications-Electronies Command.




APPENDIX A

REFERENCES -

AR 385-30

AR 40-14

AR 385-11

~ 'pa Pam 310-4

DA Pam 310-7

™

™

™

‘™

© MIL STD-129

11-6665-209-15
11-6665-213-12

11-6665-213-40

11-6665-221-15
11-6665-228-15

11;6665—23Q-15'

11-6665-232-12

Control ahd'Recordinngrocedurea for'Exposﬁre to Ioﬁizing
- Radiation and Radioactive Materials (DLAR 1000.28).

Ionizing Radiation Protection (Licensing, Control, Trans-
portation. Disposal‘ Radiation Safety).

5;Safaty Color Code Marklﬂg< and Signs,

Index of Technical Manuals, Technlcal Bulletlns, Supply
Manuals (Types 7, 8, and 9) Supply Bulletlns, Lubricatiocn
Orders, and Modification Work .Orders.

- Index of Modifiecation Work Orders.

"Marking for-Shipmeht and‘Storage. .

Operator, Organxzat*oa, DS, GS, and Depot Malutenance '
Manual Inecluding Repair Parts and Special Tools Lists:
‘Radiac Sets AN/PDR-27J, AN/PDR-27L, and AN/PDR-27Q.

Opéfatcr:aﬁd ‘Organizational Mainténance Manual Including
Repair Parts and Speclal Tool< LLStS' . Radiacmeter .
IM-17R/PD : ‘

Field and Depot Malntenance Manual Radiacmetér?‘f
IM-17H/PD ' o

Organ1zatlonal Direct Support, General Support, and Depot_:
‘Maintenance Manual (Including Repair Parts and. Speclal o

. Tool< L*sts) Radiac Set AN/PDR—27P._

Operator s, Organlzatlonal D’rect Support General
Suppert, and Depot Maintenance Manuals Including Parts
" and Special Tools List Radiac Set AN/PDR-27G.

vCperator’s, Organﬂzat*onal DirPct Support General

: Support.‘and Depot Maintenance Manual Including Repair
Parts and Special Tools. Lists' Radiac.Set~AN/PDR-27R

Operator s and Organlzatloral Maiutenance Maaual Includlng o
~Repair Parts and Speclal Tools’ List:. Radlacmeter,
IM-17HA/PD L
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TM'11-6665-232-HS GS and Depot Maintenance Manual, Including Repair Parts and
o Special Tools List: Radiazcmeter IM-1744/PD.

™ 38-750 The Army Maintenance Maqageme“t Systen (TAMMS) Standards
o ' . for Protection Against Radﬂatlon '

B 0=-5665-285-15 Army Cal;bratlon Program for Radiac Survey.Meters;v

T8 43-180-1 Calibration and Repa-r Requ*remanus for the Maintenance of

Army Materiel,

Title 10, Code of
" Federal Regulations
~ Parts 19, 20 and 21

U Title 49, Code of

Federal Regulations, .
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APPENDIX B

L , S SAMPLE SURVEY FORM FOR AN/UDM-2

WINDOW - SOURCE CONTAINER
' - TEST POINTS

C _ g1 -

ROOM~ XXX o 5-2

A

C6 5=5

a7 |t [ ]es . S=1 D CALIBRATION DOSE RATE
S - STORAGE TEST POINTS

CONTAINER Cl___ :

' c2
S-2—y -AN/UDM-2 gLl ~S=5 © 63

e - - IRV A L . ch
- - j ' o : ~cs
Qa1

- C8..t —4C2 s_aﬂ o cé o

c7-
sT3 | o8

CAL%BRATION TABLE

MECH-ROOM-XXX

=

CRALLWAY 7 \’

- - . . .

" RM- X¥
= : : »)

. DATE OF SURVEY: = . . TYPE OF SURVEY: IN USE_

INSTRUMENT TYPE: _ o o , iN STORAGE"V B

' CALIBRATION DUE DATE: . R A - . COMBINED.

 SURVEYED BY: -
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[

UNITED STATES NUCLEAR REGULATORY COMMISSION STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND

WAL
o T,

& 2 Washington, D.C. 20555 : REPORTS 7O W_ORK.ERS, INSPECTIONS (PART 18); EMPLOYEE PROTECT'PN
2 - L : Tha Nuclssr Regulstary © v (MRCY In its Rules and Regutations: Part 20 hat swtablished stendacdy
< 8 : for your pr i gainst radistion h i1 from radioactive materist under licenss lisued by the NRC;
% ‘l ’ ' ] - - Part 19 has established certain provisions for the options of workers angaged in NRC licensed sctivhtios;
-], fh: : . Parts 30, 40, 50, and other parts ininp provisi \sted to smployes proisction.
AN « T . o o ' . POSTING REQUIREMENTS Copies of this notice must be posted in & sullici ber of places in
L taaR" C ' . . . S svery astablisthment whaie ectivitiss Jiconsed by the NRC #ére conducted, 1o permit employeas to observa s
’ ’ copy on the way 10 or from thair place of employment: )
- ]
YOUR EMPLOYER'S WHAT IS COVERED BY report il you recelve sn axposure tlons ssued thorsuadst, of the lerms and shell, where discrimination has SABOTAGE OF NUCLEAR
. RESPONSIBILITY THESE NAC REGULATIONS In excess ol any appilcable limli ss ol the employer’s licenss with iegard occuned, issue an order providing FACILITIES OR FUEL
i o sef lorth in the regulationa orinths 1o radicloglcal working condiiions In weliel 10 the employee if relial is not
" Your employer is required jo— 1. Limits on exposure lo tadiation licensa. The basic itiniis for ex- which the worket in sngaged, may provided by othur means of saul The ded Alomlc Energy Act, aec-
1. Apply thess NRC reguistions and and tadioactive malerial in - posura to employees sio sel forth roquest an inspection by sanding a PROTECTION OF . {ion 238, provides criminal penalllas
Ihe condltions of his NAC license vestricled and unrestriciad arena; In Section 20,101, 20,102, and nolice of the alieged violalion to the N Inst sny Indivl 1 who Intentl
10 aft work under tho ficense. 2. Moasures fo ba takan atier ac- 20.104 of the Pan 20 regulall pproprlate United Sisies Nuclesr INSPECTORS snd wilitully deatroys of causes
2. Posior olherwise make avallabl ! bl P These Sactlons specity limlis on Regutatory Commission Reglonal OF- The amended Atomic Energy Act, physical d De, Of pts to do so.
10 you s copy of the NRC regula- 3. Pecacnnel monltoring, surveys #xp0aurs 10 1adiation and ex- - fice lshown on map below), The request lion 235, provides crlmina! 10 any production, utillzation, of waste
tions, licenses, and operating snd equipment; posure 1o concentrations of must sel forth the spaciic groundafor  penaliles sp sny Individusl who storape taclity licensed under the act,
procedures which apply to work 4. Cautlon signs, "}”'f' and salely 1sdioactive malestist in alr, the notice, and musi be signad by the kills, forcibly ansaulis, resisls, op- o1 any nuclear fusi or spent luel
you sre engaged In, and explain s 'Em.":“ .q“lp':em'd . 2. Hyou work where patsonnel worker ot the reprusentative of the poses, Impades, Intimidates or In- ragardiess of iocation.
thelr provisions o you. 0: o;?;"‘;':&.:::k:':':';:m:;' o 5:«:!!;;20.20;; .' dp workera. During Inspections, NRC tarferas with any parson who parforms

3. PostNolkces ol Violallon invoiving
* radiotogical working conditions,
propossd imposlition of civll

NRC Inspections; :
. ldentilies *‘protected activillea™

-

ponallies and oiders, . Lhnl employess may engape in;
4. Retealn trom discriminatory acls L 6! .
. - " who id empioyses who angage in these
S e s v piotecied sctivities;
Infarmation to NRC. . 9. Idantifiss the Dopartmen of Labor
YOUR RESPONSIBILITY . 85 8 source of rellel In the event of
-AS AWORKER discrimination; and

You should iamiliailze yoursell with 10. Related mallers.

those provislons of the NRC reguls- REPORATS ON YOUR
tiona, and the operating procsdutes RADIATION EXPOSURE
which apply 10 the wosk you are 6n- HISTORY .

gsgod In. You should observe Ihelr

provisions tor your own protectionand 1. The NAC tegulations require that

(a) your smployermust cive youa
- wiritien report of your radlaik

inspeciors may cunfet privatety with
wotkars, and any worker may bring to

© exposures upan the lermina-
tion of your amployment,
you request i, and

your employsr must advise
you annually of your exposure
fo redistion, i you requeat il

INSPECTIONS i
Alt activities under the license nre sub-

Ject to napection by reps of

{b)

-~

the lon of tha Insp 8 any pasl

any inspaclions which (1) ase relaled to
any activity or lacllity licensed by the
Commlssion, and {2) ara carsled oul to

o1 presant condhion which ha bali
coniribuled to or caused any viciatlon
as describad above. .
EMPLOYEE PROTECTION

1 an amployes bell that discrl

saillsty requir undet lhe Atomic
Eneigy Act ot under any other Federal
Iaw covering the salsly of ficensed
faclilties o the salety of ssdicactive

lals. The acia di Ibad above

" inntion has occutred due lo enguging

in the ““protecied actlivitius' sald
smployeas may, within 30 days of the

the NRC. In sddition, any worker of
represaniatlve of workers who
beliaves that thare IS a viotalion of the

fory act, file a complaint with
the Depariment ol Labor, Employment
Standards Adminlatralion, Wage and
Hour Division. The Department of

ars criminal not only If taken against
Inspeciion pursonnel who are engaged
tn the pest ol such | }
dulles, bul atao if laken againsl Inspec-
tlon parsonnel on sccount of such -
dutiea,

protection of your co-workers. your nmplgyel glve you a wrltten . Atomic Ensrgy Acl of 1854, the reguia-  § abor shall conduct an bvestigation
. ‘ : UNITED STATES NUCLEAR HGULATORY ,OMMISSION REGIOA_I. OFFICE LOCATIONS
L Avepr ive of the Nutlear Regulatory C ission can be d at the following addresses and teleph bors. The Regi

amploybes who wish o registar complaints or. concerns sbout radiolagical wosking diti

ALASKA

REGION vV

HAWARR
®
ey |
&

REGION V

NRC FORM 3
i8-K2)

| Office will sccept collect telephona calls rom

or othes regarding ti with C ission rules and (egulati
Reglonal Offices
REGION ADODRESS IELEPHONEl
PUERTO 'a U.8. Nuclear Regulatory Eommisslon
RICO Asglon } 216 337-5000
$31 Park Avenue
E:)o Lyl King of Prussla, PA 18408
- 4 ", g.si Nu;lom Reguistory Comimlssion
plon -‘m
REGIONUI ] B} Marlarts 51, N.W.. Sulte 3100 e
A X0y
: " ¢ Reguistory Commission )
VIRGINIS | - o veht Rond 312 932-2500
o Glen Eliyn, It 60337
0e0 v U.S. Nuclsar Ragulatory Commission
. Rapion IV 817 465-8100
814 Ayan Flsre Drive. Gulie 1000
REGION L Adlingion. TX 76012 i
y v U.8. Nuclear Regulatary Commlssion
R e : 415 843.3700
15b Mutis Lane, Suhie 210 :
Watnut € 58 )




- APPENDIX D

.. PUBLIC LAW 93-438 -
93rd CONGRESS, H. R. 11510
OCTOBER 11, 1974

AN ACT

. To reorganize and consolidate certain functions of the Federal Government
in a new Energy Research and- Deve]opment Administration and in a new:
Nuclear Regulatory Commission in order to promote more eff1c1ent manage-
ment of such functions. _

"~ Be it enacted by the Senate and House of Representat1ves of the Un1ted
States of Amer1ca in Congress assembled,

SHORT TITLE

‘Section 1. Thds'Act may. be cited as the "Energy.Reorganization_Act;of

NONCOMPLIANCE - -

Section 206. (a) Any individual director, or responsible officer of a
firm constructing, owning, operating, or supplying the components of

any facility or activity which is licensed or otherwise regulated :
pursuant to the Atomic Energy Act of 1954 as amended, or pursuant to

" this Act, who obtains information reasonably indicating that such -
facility or act1v1ty or bas1c components supp11ed to such fac111ty or

f.f‘iact1v1ty--

1) fails to comp]y with the Atomic Fnergy Act of 1954 as amended
. “or any applicable rule, regulation, order, or license of the -
u-Comm1ss1on relating to substant1a1 sarety hazards, or- -

-"(2)-:conta1ns a defect which could create a substantial safety
hazard, as defined by regulations which the Commission shall
promulgate, shall immediately notify the Commission of such
failure to comply, or of such defect, unless such person has - .

. actual knowledge that the Commission has been adequately 1nformed
- of such defect or failure to comp\y

‘(b) Any person who know1ng1y and consc1ously fa11s to prov1de
- the notice required by subsection (a) of this section shall be
~ subject to a civil penalty in an amount equal to the amount
. provided by section, 234 of the Atom1c Energy Act of 1954, as
,amended ' : o ‘

" (e) The fequirements of this section sha11 be prominently
- posted on the premises of any facility licensed: or otherwise
regulated pursuant to the Atomic Energy Act of 1954 as ‘amended. .

(d)  The Commission is- author1zed to conduct such reasonab1e '

~inspections ‘and other enforcement activities as needed to 1nsure.jx’

comp11ance w1th the prov1swons of th1s sect1on.v_
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SUPPLEMENT E
1. Reference: Item 10 of NRC Form 313 I.

2; Calibration activities authorized to receive the AN/UDM-2 Radiac Calibrator
Set are required to possess measuring/surveying instruments (radiac set), i.e.,
the AN/PDR-27( ) standard Army beta-gamma detection instrument or commercial

equivalent instruments. The sensitivity range of the AN/PDR-27 is zero to 500

_mR/hr in 4 decade scales.

3., A list of radiation detection instruments used by LBDA personnel where bulk
storage and maintenance will be. performed for the AN/UDM-2 Radiac Calibrator Set
are contained in NRC Byproduct Material License 16-05033-C1, NRC Source Material
License SUB-417 and NRC Special Nuclear Material License SNM-623 issued to the -
US Army Ionizing Radiation Dosimetry Center (AIRDC) at LBDA. '

’



SUPPLEMENT F
1. Reference: ITEM 11 OF NRC Form 313 I.

2. The AN/PDR-27( ) standard Army beta-gamma detection instruments for field
use are calibrated with the AN/UDM-2 Radiac Calibrator Set in accordance with
the frequency specified in TB 750-25-1, Maintenance of Supplies and Equipment:
Army Test, Measurement, and Diagnostic Equipment (TMDE) Calibration and Repair
Support Program; TB 43-180-1, Calibration and Repair Requirements for the Main-
tenance of Army Materiel; TB 9-6665-285-15, Army Calibration Program for Radiac
Survey Meters; and procedures prescribed in the technical manuals issued with
the instruments.  Presently the calibration frequency specified is once every
240 days. : .

3. The AN/PDR-27( ) standard Army beta-gamma detection instruments used for
health and safety purposes are calibrated in accordance with the frequency spec-
ified in IB 750-25~1. These instruments are required to be marked Active
(Health and Safety). Presently the calibration frequency-spegbfled is once
ever¥3$0 days. -Calibration standards used are the AN/UDM-1 ("“Cobalt), AN/UDM~
14 ( Cesium) or equivalent and are certified by, or traceable to, the National
Bureau of Standards (NBS).

-4, Health physics instrumentation is immediately available to all personnel -for
operations involving ionizing radiation. The radiation detection/measurement
instrumentation, methed 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 Muclear Material License SNM-623
issued to AIRDC at LBDA.



SUPPLEMENT G
1. Reference: TItem 12 of NRC Form 313 I.

2. For personnel dosimetry; whole-body and wrist or ring beta-gamma film badge
or Thermoluminescent Dosimetry(TLD) service will be furnished by AIRDC at LBDA

" in accordance with AR U40-14, Control and Recording Procedures for Occupational

Exposure to Ionizing Radiation and Supply Bulletin 11-206, Personnel Dosimetry
Supply and Service for Technical Ionizing Radiation Exposure Control. Film.
badges and TLDs are processed monthly. It is estimated that TLDs will be intro-
duced into the Army radiation protection program.as a replacement for film badge -
dosimetry during the timeframe allotted for this license revision/renewal.

3. Self-reading gamma dosimeters (0-200mR) are also available upon reduest;-

‘4. Bioassay services, if required, are available from the'Surgeod General.



SUPPLEMENT H
1. Reference: Item 13 of NRC Form 313 I.

2. Facilities for use and storage of the AN/UDM-2 Radiac Calibrator Set will be
designated radiation or radicactive material areas as determlned by the local
RPO. , .

3.. Sets used by the mobile calibration teams will be used and stored in spe-
cially designed vans, access to which is limited to team members. The sets will
be stored in locked cabinets within locked vans. At other locations the sets
will be used and stored in controlled areas and secured against unauthorized
removal. Areas/buildings will be posted with "Cautlon-Radloactlve Materlals"
signs, where applicable.

., LBDA-AIRDC Storage, maintenance and serviceability installation..

a. Construction: (1) The maintenance and serviceability installation is
concrete block and stéel with stesl and concrete roof. The calibration and
sStorage rooms are constructed of 36 inches of poured concrete with door contain-
ing 1/4 inch of lead shieldincr - :

(2) " The storage 1nsta11atlon (warehouse) is c1nd°r block and brick con-
struction with asphalt covered wooden roof.

b. Fire Proteckion.'“The entire installation is protected by a fire
sprinkler system which is linked to LBDA's self supporting fire department. The
fireée department has a maximum response time of 2 to 3 mlnutes to 1ts turthest

.;bu1ld1ng.

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

d. Instrumentation: Adequate health physics instrumentation is immediately_
available for operations involving ionizing radiation as outlined in Supplement
‘'E and F. v ‘ : o o

. e. Hoods: Should it become necessary to remove leaking sealed sources from.
the AN/UDM-2 during serviceability, the required disassembly of the AN/UDM-2

‘will be performed in a standard chemical hood by qualified personnel. The leak-

ing sources will be disposed of as radiocactive waste and the good sources will

be stored in approved type storage containers.

f. Shielding: Temporary or permanent shielding such as lead bricks and
sheets, lucite, and glass will be employed to reduce unnecessary exposure when
time and distance factors alone are inadequate. ' In general, shleldlng Wwill be
used whenever feasible to minimize exposure to personnel.



SUPPLEMENT I

1. Reference: Item 14 of NRC Form 313 I.

2. Title 10, Code of Federal Regulations, AR 385-11 and AR 700-64 are followed:
for disposal of radiocactive waste. 1Initial request for disposition is submitted
to Headquarters, CECOM for review. After determination has been made for final
disposition as radiocactive waste, CECOM authorizes the user to dispose of the
radioactive material in accordance with AR 385-11. LBDA is the storage/consol- .
idation area for the AN/UDM-2 Radiac Calibrator Set with regards to the prepar-
ation of this commodity for its ultimate disposal as radicactive waste. In lieu
of LBDA, the 524th Maintenance Company, Pirmasens, Germany (Pirmasens) and the
US Army Area TMDE Support Center-Korea, Camp Carroll, Korea (Camp Carroll), as
required, may also serve as the storage/consolidation area for the ultimate dis-
posal of the AN/UDM-2 for their geographical area of responsibility. Head-
quarters, US Army Armament, Munitions and Chemical Command (AMCCOM) has been
delegated the responsibility of management coordination for radiocactive waste
disposal. AMCCOM assures that all radicactive wastes are packaged and shipped
" in accordance with all applicable requirements for ultimate transfer of the
radicactive waste to an authorized burial site. ' - '



SUPPLEMENT J
1. Reference: Item 15 of NRC Form 313 I.

2. The Army program for control of radicactive items of supply is prescribed
specifically in two regulations. AR T700-64, Radicactive Commodities in the DOD
Supply Systems, is an interservice regulation-which prescribes responsibilities
for control of radiocactive items and components which are introduced in the
supply system. AR 385-11, Ionizing Radiation Protection, establishes require-
ments for obtaining NRC licenses for radioactive materials, authorizations to
possess radioactive material not controlled by NRC, requirements for indivi-
dually controlled items of supply, transportation of radioactive materials and
the disposal of unwanted radioactive material. Major Army commands and all Army
act1v1t1es are required to implement these DA regulations as requ1r°d/supple—
‘mented through appropriate command channels.

3. The authority contained in NRC licenses and DA Radiation Authorizations
(DARA) issued to CECOM permits DOD installations and activities to acquire and
use certain radiocactive calibration and test items without obtaining their own
license or DARA for these items (a DARA is required for radiocactive material not
‘controlled under an NRC specific licehse). This is based upon commitments made
by CECOM that all Army elements will comply with conditions contained in those
licenses and DARAs and with pertinent Federal, DOD and Army regulations. Both
NRC and DA require control of all operations involving radicactive items to
insure the safety of personnel and property. Army activities possessing 1li-
censed radioactive sources and the agencies controlling them are subject to
inspection by the NRC in addition to inspection by Army elements.. '

. 4. The mission of CECOM includes the management and performance of all material
1life cycle functions and services and acts as DA licensee for Army-wide dis-
Atribution of these items. The following is a descrlptlon of functlono of the:
. various CECOM elements prov1d1ng a coordinated ezfort

a. The functlons for the manager of the NRC Llcense/DARA are a551gned to
" the Chief, Safety Office of the Command Staff of this headquarters. The respon—
51b111t1es of the manager are as. follows. ,

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

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

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

(B Assure that licensed/authorized materlal is not transferred to
unauthorized persons or organizations.



b. The health physicists serve as the CECOM staff contact for radiation

_control and NRC license/DARA matters to the Army Materiel Development and Readi-

ness 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 radiocactive items, the National Inventory Control Point (NICP) (an
element of CECOM), depots and other Army elements; prepare applications for NRC
licenses/DARAs for Army-wide distribution of assigned items; prepare radiation
safety instructions for incorporation in technical literature and other pub-

© lished guidance pertaining to the items; coordinate with the NICP to assure that

requisitioning elements are authorized to and technically capable of receiving:
the item and the procurements do not exceed the quantity or use limitations
imposed by the various licenses; perform pre-award and post award health physics
surveys of contractors; provide health physics advice to be included in instruc-
tions for disposal of radicactive waste, and serve as staff officers for

.notification, investigation, and preparation of reports required in the event of o

an accident or incident in which this command's radioactive items may be invol-

:ved.

e¢. The CECOM NICP located at Fort Monmouth, New Jersey, in conjunction with

" the CECOM Safety Office, has adopted special procedures for individually con-

trolled radiocactive items that are in addition to standard Army Sﬁpply practices
used for all type classified items. These procedures include maintenance of a
computerized data retrieval system by the Safety Office that contains informa-
tion such as the radiocactive commodity type number, set serial number, location,
responsible RPO, alternate RPO, where applicable, their qualifications, and all
leak test results. This information is reviewed by CECOM health physicists on a
monthly basis for accuracy, significant leak test results and issuance of noti-.
ces for required leak tests. In addition, the control point maintains records
of procurements, receipts, storage locations, shipments, using locations, and
authorizes, issues, and assures adequate supply. It reviews requisitions sub-

‘'mitted, and when approved, issues material release orders to the designated

depot for shipment of the material to the requisitioner. ‘Requisitions are sub-~
mitted through various command control channels. The control point bases its
approval on the previously established authorization of the requisitioner to

receive the item from the supply standpoint such as an approved Total Army

Equipment Distribution Prograzm. Upon approval of the requisition, the control.

point issues a material release order to the depot storing the item. The depot -
ships the item directly to the requisitioner, notifies the control point and N
furnishes appropriate shipping data to be forwarded also through supply property..
offlce channels. o

d. 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
RCO to administer control of radiocactive items within the commands. That
of ficer reviews and concurs in the qualifications of local RPOs within the com-
mand, maintains records of radiocactive items by location and assures periodic
inventory and leak tests by using activities, performs pericdic inspection/
audits of accountable installations/activities to assure that the items are pro-
perly handled in accordance with Army and NRC regulations, and to assure the
submission .of inventory and leak test reports and accident/incident reports to
the appropriate commodlty‘command as required by Army regulations. The local



RPO is responsible for administering the local radiation protection program.
‘Local programs provide for designated controlled areas, dosimetry, instrument-
ation, operating procedures to supplement published manuals for the items,
receipts, transfers, storage and records. Requisitions originated by using
elements are processed through the local RPO to the major command RCO. 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 infor-
mation is forwarded to the local RPO who assumes radiation protection
-responsibility for the item. Requests for transfers of items between installa-
tions/activities are reviewed by the command RCO and if approved reported to the
NICP. Transfers outside the major commands are reviewed and approved by the
NICP following coordination with CECOM health physicists. . Reports of excess
items are submitted through command channels to the NICP for review of servicea-
bility, turn-in, or disposal as radioactive waste. The NICP, in conjunction
with assistance and directives provided by health physicists at the CECOM Safety
Office, determines disposition of the excess 1tems.

‘e. LBDA and/or AIRDC will provide bulk storage, maintenance, . and when re-
quired, leak test analyses, recalibrations, quality surveillance and issue of
the AN/UDM-2 Radiac Calibrator Set. Maintenance that might be performed is the
necessary removal and exchange of leaking sealed sources from the Discharge Well
Assembly and/or Doserate Jig Assembly. This will be performed in the facility
described in Supplement H. Where radioactive materials are involved, LBDA and
AIRDC have established warehousing facilities and handling procedures governed
by a formal radiation protection program. The program is administered by quali-
fied RPOs from AIRDC of the US Army TMDE Support Group located at LBDA through a
Memorandum of Understanding between the two organizations, and LBDA. As with
non-radioactive items, items are inspected when received, at intervals during
storage and immediately before shipment. All AN/UDM-2 Radiac Calibrator Sets
are tested for leakage of radioactive material prior to shipment to users. Item
inspections are conducted according to established surveillance procedures as
‘determined by CECOM. The quality surveillance program for the AN/UDM-2 Radiac '
Calibrator Set will be performed by either the LBDA or AIRDC RPO, his alternates ..
or the CECOM health physicists and will involve the annual leak testing of a

random sampling of at least one percent of depot assets and/or a minimum of five.

each of the AN/UDM-2 Radiac Calibrator, whichever is greater. AIRDC will pro- . -

. vide the results to Commander, USACECOM, ATTN: DRSEL-SF-MR, Fort Monmouth, New . -

Jersey 07703. Appropriate action will be taken if results indicate a trend -
toward leakage. LBDA will provide the NICP with notification of individually. -
controlled item receipts, inspections and shipment. NRC licenses issued to
AIRDC, NRC Byproduct Material License 16-05033-01, NRC Source Material License

SUB-417, and NRC Special Nuclear Material License SNM-623, describe the qualifi- -

_cations of the AIRDC RPO, his alternates and the AIRDC Radiation Protection
Program. - The LBDA RPO qualifications are at enclosure 1. LBDA Memorandum No.
385-14 ( Enclosure 2) describes the LBDA radiation protection program. LBDA and.
AIRDC also maintain an Interservice Support Agreement to insure appropriate con-"
trol of all aspects involving the AN/UDM—Z Radiac Calibrator Set ( Enclosure 3.

f. Recalibration and recertification of the AN/UDM 2 Radiac Calibrator Set
w1ll be performed by the Area Calibration and Repair Center (ACRC), Lexington,
- Kentucky, Camp Carroll; Pirmasens; and the Nucleonlcs Laboratory Branch, US Army



Calibration and Repair Center -~ Sacramento (ACRC-S), Sacramento Army Depot,
Sacramento, California. Additional health physies laboratory counting equip-
ment capable of measuring 0.001 microcuries are also available from Camp
Carroll, Pirmasens, ACRC-S, and CECOM as needed for evaluation of the six month .
leak test smears of the calibrator set. Leak test results are forwarded through
Army channels to Commander, USACECOM, ATTN: DRSEL-SF-MR, Fort Monmouth, New
Jersey 07703 for inclusion into the computerized data retrieval system as spec-
ified in paragraph Ue above. The health physicists of the CECOM Safety Office
will review wipe test analysis for trends toward leakage of the source sets as
contained within the AN/UDM-2 Radiac Calibrator Set.

g. The program for control of the AN/UDM-é Radiac Calibrator Set, as with
other radioactive items is, to the extent practical, the same logistics proce-
dures 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, procure- .
ment, maintenance, storage, transportation; including packaging and disposal.
For radioactive items the procedures are augmented by specifie regulatory con-

_trols pertaining to the possession and use of radiocactive materials, control of

personnel radiation exposure, safe storage, handling, maintenance, transport-
ation and disposal of the items. For the AN/UDM-2 Radiac Calibrator Set,.more
stringent controls have been established as distribution of these devices are
limited to authorized calibration activities as outlined in Supplement A. These
controls include identifying and insuring that the AN/UDM-2 Radiac Calibrator

Set is coded in the Commodity Command Standard System (CCSS) Automated Data
Processing Program as radiocactive in accordance with Appendix A of AR 708-1,
Cataloging and Supply Management Data. This calibrator set is coded with a
Special Control Item Code (SCIC) of "B" meaning Regulated-Principal and contain-
ing a radioactive item. Requisitions are processed initially by computers and

due to the radioactive SCIC designation, are then processed manually by the NICP
““item manager to verify that the requisitioners are authorized to receive the

calibrator set. "To insure that the above requirements are being implemented,
the CECOM health physicists maintain close coordination with the item.manager.
Further, the CECOM health physics staff maintains a continuous program for con-
trol of radioactive commodities by providing coordination with other CECOM

‘elements in that all equipment folders utilized by the NICP are tagged with the -
‘following: "Prior to procurement, reprocurement, disposal or change in SCIC,

contact Health Physics/Safety Office, x54427." . Further, System Change Requests
to the CCSS were initiated in order to assure the above as follow5'

(1) Monthly printouts containing all known radioactive commodities, includf{
ing National Stock Numbers (NSN), item manager codes, SCICs and demilitarization
codes are provided the CECOM health physiecs staff This information is revised.
when new radiocactive items are discovered. ' )

(2) Monthly printouts are provided indicating planned changes to be made in
the SCICs assigned to radiocactive commodities as well as the individual ’
responsible for making them. These changes are held in the CCSS for 60 days
prior to actual implemented changes. In this matter tracking of all planned
changes in the system can be accomplished prior to actual changes thereby pre— -

-venting the loss of control over radioactive commodities.



(3) Printouts are also provided indicating property disposal office actions
in relation to radioactive items. 1In this manner, monitoring of all disposal
_ ‘actions and advance notification to the' depots can be accomplished. This will
~aid in assuring proper demilitarization and disposal of radiocactive items and
preclude their disposal through normal nonradiocactive channels.

. (4) Procurement Work Directive (PWD) printouts are provided to the CECOM
health physicists for all planned procurements of radioactive commodities for
approval or disapproval. Further, additional printouts provide advance notlce
to all manual or automated procurements of radiocactive commodities.

(5) The CECOM health physics staff closely coordinatesvwith the Directorate
of International Logisties (IL), CECOM, on foreign military sale (FMS) cases for
- all radioactive commodity components and End Article Applications (EAAs) incor-
porating these components. IL is required to notify all FMS customers of all -
radioactive components, by radionuclide and activity, of EAAs offered for pur- |
~chase so as to preclude sales of radicactive material to foreign countries not -
wishing to receive it. Further, IL requests the CECOM health physicists to pro-
vide advanced exception data advising the receiving country to contact their
radiation protection organization for appropriate guidanCe.' This advance notice
of FMS cases allows health physicists to review appllcable rules of export for -
'spec1flc radioactive materlals as governed in 10 CFR Part 110.

h. Additional controls involve the follo'wing:

(1 Users of the AN/UDM-2 Radiac Callbrator Set are prov1ded with spe01f1c

- instructions on safe handling,. storage and transportatlon as described in TB 11—

- 6665-227-12. 'TM 11-6665-227-12 also provides the users with specific instruc-.

“tions . on .the operation, control and maintenance of the calibrator. This :

'vlnformatlon satisfies the radiation protectlon instructions to users ‘as requ1red

by Title 10, Chapter 1,.Code of Federal Regulations, Parts 19, 20 and 21. 1In

.~ addition, Form NRC-3, Notice to Employees, and Section. 206 of the Energy Reor-—
~ganization Act of 1974, are provided within the aforementioned technical . .
literature. Commander, USACECOM, ATTN: DRSEL-SF-MR, Fort Monmouth, New Jersey
07703 will make available, upon request, to the major commands and users the

appropriate NRC regulations, the NRC license, license conditions, documents

" incorporated into the license by reference, and amendments thereto, and any

notice of violation involving radiological working conditions for examination.

" Personnel monitoring reports are made available to the users in thelr 1nd1v1dual
medical records for examlnatlon as requ1red by AR 40-14.

' (2) Presently, the implementation of a Hazardous Materiel Data System
(HMDS) is utilized in conjunction with normal logistical handling. The HMDS is
a computerized system providing Army elements with required shipping informa- -
tion. The following 1nformat10n is common to all listed NSNs coded with an SCIC

“indicating radioactive content: :

(a) Itém Nomenclature

" (b) Maximum Activity



(¢) Radionuclide

(d) Chemical/Physical Form .

{(e) Primary Inventory Control Activity.

(f) Transport Index

(g) Fissile Class

(h) NRC license or DA Authorization Number
(1) Special Instruction Narrative

5. In evaluating possible radiological hazard resultant from utilization of the °
AN/UDM-2 Radiac Calibrator Set, an Environmental Assessment (EA) was prepared
based on conservative assumptions which lead to the conclusion that external
exposure rate would not exceed ten percent of regulatory limits stipulated for
occupational workers. Hypothetical internal dose evaluations resulting from
ingestion or inhalation following source damage, .improper disposal, installation
fire and a transport accident identify committed dose equivalents below recom-
mendations stated in the International Commission on Radiological Protection
Publications 26 and 30. Complete analyses for external and internal doses are
presented within the EA for radiological considerations. Exposure lévels pre—
sented confirm that the utilization of the AN/UDM-2 Radiac Calibrator Set poses:
insignificant to non-existent radiological consideration and excludes consider-
ation of environmental quality degradation., The EA is ineluded as Annex I.
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R , WILLIAM E. BABER
' HEALTH PHYSICIST/RADIATION PROTECTION OFFICER

Lex1ngton—Blue Grass Depot Act1v1ty (LBDA) -
. _ ATTN: . SDSAN-LAS G " LT
Lex1ngton, Kentucky 4051L

5 I A. EDUCATION.

1. .BS, Mathematlcs, Eastern Kentucky Unlver51ty (Includlng 12 hours 1n
Phy51cs and 10 hours in Chemlstry) .

2, WA Guldance and Counsellng, Eastern hentucky Unlver31ty _

© B. PROFESIOV EXPERIENCE »

o ' l; U S. Army Ionlzlng Radiation D031metry Center (USAIRDC) - 8 months
.f}fWhlle at IRDC I worked 1n the Army Fllm Badge and TLD dos1metry program

e 2. LBDA Safety Offlce,— October 1982 to presen B : _

_ ff'Durlng the first year, I received on~the—Job tralnlng from IRDC,personnel in -
o preparatlon for the transfer of RPO- dutles from. that Act1v1ty ‘to the Safety Offlce
I was app01nted RPO on l October 1983 - :

N

. C. RADIOLOGICAL HEALTH TRAINING
1. Radiological'Safety; 3 weeks, U.S. ArmyAChemical’School PFort McClellan; AL

e ".2; Basic Radlological Health l week, Unlverslty of Texas Health Sc1ence Center,
-'San Antonlo, TX. : . : . .

-

. 3. Radlologlcal Safety I, 13 credlt hours by correspondence, Army Instltute for .
- ProEess1onal Development. : . :

b4y Radlologlcal Hyglene, 8 hours, Eastern Kentucky Unlver51ty

5. Laser and Mlcrowave Workshop, 1 week, Edgewood Ar enal Aberdeen Prov1n°l9s
uGrou?d;_MD‘/ ‘ o s ' ' I o O o

'-6,_ Us Army Ionlzlng Radlatlon D031metry Center on-the Job tralnlng - 2 years

d?iﬁ 7.. Emergency Planning and.Control Radiation Management Corp Uy Fort Belv01r, VA
-l week N . AT o e SR v

%Dgz EXPERIENCE WITH RADIATIONY‘CAM

Isotope._ - Amount  Experience . - - o Use

Co 60 lBOmCi—lOCi » . 1 yr. . ' Source exchange, leak testing

receiving, shipping & storage

el 1



-~ lsotope
A

j . ‘
‘Kr 85.

Pu 239

Sr/Y-90 -

Cs 1370
Ra 226 -
Thorium 230, 232

Radioactive Waste
" Shipment - '

%

Amount

Sm Ci ~

1.44Ci-50.214C1

200mC1 -

.01,Ci-120Ci " -

Var.

Var.

7.6 Ci

(25 drums)

=

1

Experdence

yr

yr.
yr .1 ) N
yr.

yf.

yr.

Use

Shipping, storage

Leak testing, storage,

calibration, shipping,

receiving

Leak testing, calibration,
shipping, receiving, storage

Storage a
Shipping, storage

Shipping, storage
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HEADQUARTERS ‘ ~ |

LEXINGTON-BLUE 'GRASS DEPOT ACTIVITY | : Y
LEXINGTON, KENTUCKY 40511 - g

LBDA MEMORANDUM , : ’
NO. 385-1k . , . » o 22 February 1983

Safety

RADIOLOGICAL SAFETY PROGRAM

Paragraph Page
Purpose 1 1
Scope _ 2. 1
Definitions 3 1
Policy 4 1
Responsibilities 5 1
Procedures 6 5
References 7 8

1. Purpose. This memorandum prescribes methods of handling items which contain
radioactive materials, including protective measures to be taken during receipt,
storage, issue, maintenance and disposal. :

2. Scope. This memorandum 1s applicable to all divisions and tenants of Lexlngton

Blue Grass Depot Act1v1ty.

3.  Definitions.

a. Dosimeter. A device worn by an’ 1nd1v1dual for determining the dose of
radiation received from exposure to sources of 1on1z1ng radiation.

b. Film Badge. A holder containing photographlc f11m worn by personnel exposed

to radiatlon Lo measure the dosage ‘received.

c. Radioactive Material. Any material or combination of materials that

spontaneously emit ionizing radiation.

d. Radiation Worker. Any person regularly or frequently occupationally exposed
to ionizing radiation and/or radiocactive materials. '

4., Policy. Procurement action will not be initiated on any item containing
radiocactive luminous comp0unds unless approved by the Depot Activity Radiation

Control Committee.

5.'.Responsibilities.

~a. The Commander.will:
(1) App01nt in ertlng a Radiological Protectlon Offlcer.

(2) 1Insure that a radlatlon control committee is establlshed

/{;/'/\ ,.
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b. Administration and Services Division will:

(1) Identify those persons who will be assigned as radiation workers SN
on Standard Form 78, '"Certificate of Medical Examination," in order that baseline
blood chemistry can be obtained. :

(2) Assure that all employees terminating assignments as radiation
workers can be identified so that post-assignment physical examinations can be
~accomplished.

(3) Coordinate and schedule radiation training and periodic retraining of
all radiation workers, guards, firemen and emergency personnel. Such training will
encompass, as a minimum, those items listed in 10 CFR 19.12 and a review of local .
applicable procedures. ' :

(4) 1Inform the RPO and custodian of DD 1141 of the selection/termination
of radiation workers. :

(5) Insure that RPO and alternaté RPO are given training.that is
commensurate with the type of radiation hazards for which they are responsible.

» (6) Provide equipment inspector to perform inspection.of vehicle and
execute DD Form 626 and provide one copy of form to Transportation Officer. .

(7) Assure that job descrlptlons identify those persons classified as
?1at10n workers.

. H \
(8) 1Insure that annual and pre-employment orientation tralnlng is given o
-to radiation workers on - radlologlcal safety hazards and safeguards.

c. Post Surgeon, US Army Health Clinic w111.

‘ (1) Appoint in writing an- 1nd1v1dual to be responsible- for preparlng and
“maintaining the radiation exposure records (DD Form 1141).

(2) Provide pre-placement, periodic and termlnatxon phy51cal examinations
as required for radiation workers. :

_ (3) Maintain DA Form 1952 film. badge appllcatlon and record of occupatlonal
exposure in-ionizing radiation..

d. Storage and Distribution Division will:

{1) Receive, store, package, mark and ship radiocactive materials in
accordance with existing regulations and 1nstructlons issued by the Radlologlcal
Protection Officer. : :

(2) Notify the Radiological Protection Officer (RPO) when radioactive
material is being shipped or received if dose rate exceeds 0.5 m:/hr on the
surface of the package.

} (3) Assure that deSLgnated storage areas for radioactlve materlals are
rked in accordance with the existing regulatlons.

(4) Maintain a current set of DOT regulations concern1ng transfer,
packaglng and transport of radioactive materials.
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(5) Notify customers of all radioactive shipments using electrical
messages. ' ' . . ‘ ‘ . : !

(6) Follow up on all outstanding radicactive shipments when a confirmation

of receipt from customers is not received within three days following estimated
time of arrival.

(7) 1Include a statement in the notification of shipments requiring
customers to notify LBDA that radioactive shipments have been received at their
installation.

(8) Insure that radiocactive materials are not commingled with incompatible
material on the same shipment and add this check to those prescrlbed in the
vtransportatlon office checklist in TM 55-315.

(9) Insure that all radioactive materlal shlpments are marked in accordance
with Mil-Std 129H.

(10) Provide DD Form 835 to motor vehicle drlvérs on Dot Label I, II and
Yellow III shipments and to larger shipments of lower level radiocactive material
not requlrlng Dot labels. :

(ll) Notify RPO of delayed'radioactive'shipments.

(12) .Insure that radiocactive material on vehicles withln the Depot
'Act1v1ty are attended at all times. .

(13) Nocify'Quality Assurance Division of each receipt or shipment of
radioactive material so that a 100% inspection can be performed to- insure complxance
with packaglng, labeling and marking requirements.

.(14) Label all radioactive material in storagé:in accordance with Mil-Std
129H. - : ' B : -

'(15) Will inform the RPO of pending radioactive shipment requiring Dot
Label I, II, or II1, their locations and actual shipments of pending issues.

" (16) 1Insure that radiocactive material received at LBDA requiring Dot
Label I, II, II1 are stored in a timely manner.

_ (17) Maintain an automated listing and a manual listing of all radioactive
items stored on LBDA as needed.

(18) Perform annual inventory of radioactive material stored on the Depot
Activity in accordance with DARCOM-R 740-17.

- (19) 1Insure that DLA and MRC are notified of nonradiocactive material
identified as radiocactive in the LBDA computer system. -

(20) Insure that NCR Form 3 is posted .in all locatlons contalnlng radio- -
active. material.

(21)' Notify Quality Assurance Division of receipt of radioactive materials
requiring inspection. :

(22) Maintain on file for a period of one year following shipment, proof
that the shipping containers used meet the packing spec1f1catlons in accordance
with Title 49, Code of Federal Regulations.
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) (23) 1Insure the accuraay of automatic listing balances and correct any S
fferences in a timely manner. i >
. \\./
e. Quality Assurance Division will:
(1) .Inspect all radiocactive material received by or shipped from this
Activity to' assure all shipments are packaged and labeled in accordance with
the references in parégraph 7.
(2) Perform visits to shipping section to validate compliance with allﬂ
shipping requirements.
(3) 1Insure that all radioactive material shipped and received by LBDA is
inspected for proper labeling.
f. Radiological Protection Officer will:
_(l) Monitor the Depot Activity radiological safety program. .
(2) Coordinate safety measures with the Depot Activity Safety Méﬁager.' '
(3) 1ssue special instructions as required;
(4) ,Determine film badge requirements.
» j (5) Direct the dlsposal of radioactlve materials and notify C, Resources -
“. . ..anagement D1v1510n at the time of packing. » ‘ . L _i'f\)
(6) Assure that all radioactive material storage areas are checked once .

each month.

(7) Review shipping documents on radioactlve material and: furnlsh survey
data on outgoing shlpments to the Transportatlon Offlce.

(8) Assure that all incoming and outgoing - shlpments of radloactlve material
-are monitored for excessive radiation.

(9) Maintain a current set of Nuclear Regulatory Commission Regulations
concerning transfer, packaging and transport of radicactive material.

(10) Insure that radioactive materials are stored in a centralized area
that is properly marked.

: (11) 1Insure that all buildings containing radiocactive material are marked
"and. labeled in accordance with AR 385-30. '

(12) Provide d051metry results upon request to the duty statlon of v151tors
receiving radiation exposure at the Depot Activity.

(13) Review DD Form 1141 on a quarterly basis to insure accuracy of
adlatlon exposure. :

t -
' /

R " (l4) Validate the selection of radiation workers in conjunction with
Radiation Control Committee.

(15) Review instances where control film badges indicate radiation
exposure. ‘ : '

s
ks
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(16) Supplement DA Form 1952 to identify spec1f1c radlatlon hazards and
safeguards applicable to LBDA.

) . L A .

(17) 1Insure that LBDA obtains an NRC llcense for all licensable
radloactlve materials owned.

(18) Provide radioactive materials listings for fire department.

(19) 1Insure that SOP's are developed and followed on appllcable radio-
logical operatlons.

(20) 1Insure maximum attendance at radiation control committee meetings.

(21) 1Insure that radiation control committee meetings are held on a
" quarterly schedule.

g. Resource Management Division will periodically audit shipments of.
radiocactive waste to assure that all regulatory requirements governlng the
shlpment are met.

'h. The immediate chief of each section will assure that a film badge is
worn by any individual entering a designated radiation area or who handles
'radioactive material and assure that duties are arranged so employees spend a
minimum amount of time. in radiation areas. He will be required to notify the
Civilian Personnel Officer of any additions/deletions of radiation workers. He
is also responsible for reporting any observed radiological hazards to the
Radlologlcal Protection.Officer.

6. Procedures. The follow1ng paragraphs outline special actlons required in
addition to normal processing for receipt, handllng, storage, packlng, packagxng,
marklng, shipment and disposal of radloactlve materials.

a. Receipt of Radioactive Material”and Radioactive Commodities.

(1) Storage and Division will:

(a) Immediately contact the Radiological Protection Officer if any
inbound package containing radiocactive material shows evidence of damage, leakage
.or mishandling. Such packages and the vehicles transporting them will not be
- moved except at the direction of the Radiological Protection Officer. NOTE: The
vehicle and package will be cordoned off to insure that exposure of personnel and
spread of contamination is kept to a minimum.

(b) Monitor all incoming packages identified as containing radicactive
material with an appropriate survey instrument within three hours after receipt.
Packages received during non-duty hours will be monitored within 18 hours of
receipt. If the dose exceeds 0.5 mr/hr on any surface of the package the RPO
will be 1mmed1ate1y contacted for handling lnstructlons.

(c) Each package_of radioactive material will be checked to insure that
packing, marking and labeling complies with CFR 49 and other existing regulations.

(d) Wipe representative areas on each side of the outer shipping container
with absorbent material provided by the RPO. The swipe and the shipping papers wil
be presented to the RPO for analysis/review. - The package containing the radicactiv
material shall be kept in a marked segregated area in the rece1v1ng area until
proper dlsposxtion instructlons are provided by the RPO.
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RS (e) Receive any special instructions from RPO.
I : ‘

(f) Assure that the radioactive material is properly packaged and marked
in accordance w1th ‘the reference in paragraph 7.

(g) Complete tally-in operations and move material to appropriate storage
area. Materials requlrlng SF Label 414 or 415 will not remain in an operatlonal
area overnlght.

(h) Send a report of arrlval of the shipment to the consignor by electr1ca1
means, as approprlate.

(2)» Radiological Protection Officer will:

(a) Respond promptly to any notification by Storage and Distribution
Division of any damaged radicactive shipment or of a package which has a surface-
dose rate in excess of 0.5 mr/hr and will provide guidance in assuring safe
disposition of the shipment.

. (b) Evaluate smears and record results for containers of radicactive
material. : ‘

(¢c) Provide proper radlologlcal safety instructlons regardlng the
radiocactive shlpment.

‘) (d) Insure that SOP's for the rece1v1ng, handling, storage and Shlpplng
f radioactive items are prepared and followed as appropriate.

" b. Shipment of Radioactive material.

‘l(l) Storage and Distribution Division will:

(a) Receivelmaterial release order for radiocactive material,

(b) Forward shipping documents on all radioactive material to the
Radiological Protection Officer.

(¢) Pack and mark material in accordance with existing regulations and
special instructions issued by the Radiological Protectxon Officer.

(d) ‘Affix appropriate radlatlon labels to the package and 1nd1cate the -
type and activity of contents.

(e) Indicate kind of packages (fiberboard, wood, lead, etc.) and number
of items contained in each package in remarks block of the sh1pp1ng documents and
make normal distribution of shlpplng documents. . . o !

(£) Send a report of Shlpment to the rece1v1ng installation by electrlc .
‘means where appllcable.~ —

(g) 'Have highway vehicles inspected by requestlng'DD Form 626 from
quipment inspector, Administration’ and. Servxces Division, except where -exempted

*ewsoy Section 173. 391 of CFR.

(h) GCive truck driver 1nstruct10ns (DD Form 836) on actions requ1red in
case of accident.
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(i) Assure that the following certificate is placed on the Bill of Lading !
per 172.204 CFR: '"This is to certify that the above named materials are properly
classified, described, packaged, marked and labeled and are in proper condition

for transportation according to the applicable regulatlons of the Department of
Transportation."

(j) Check and load material according to current regulations.

(2) Radiological Protection Officer will:

(a) Receive shipping document for radioactive material from Storage and
Distribution Division,

- (b) Determine radioactive material labels which the package requires..
I1f the shipment does not require radiocactive material labels, so annotate on
shipping papers. For shipments requiring labels enter radioisotopes, quantity of
material and type of labels required on the shipping document.

“(¢) File one Eopy of the shipping.docuhent.7

- (d) 1Issue special handling instructions to Storage and Distribution
Division. * NOTE: - All radioactive calibrators and check sources not incorporated
in an end item will be packed and stored in Bldg 139 until shipment. Check
sources incorporated in end items and radioactive manufactured articles may be
packed and stored untll shlpment in a spec1a11y marked hold1ng area in the:

"shipping area.

(e) Perform a smear test of all outgoing packages. "Results of smear
test are to be recorded. :

(3)' Quality Assurance Division will inspect material for conformance to
~ stock number, nomenclature, labels, documentation, etc., in accordance with

" existing regulations, assuring that radioactive mater1a1 labels are attached and
instruction sheets are 1nc1uded. ' :

¢. . Disposal of Radiocactive Material. All unserviceable surplus radioactive
‘material will be disposed of under the direction of the Radiological Protection
Officer following the procedures given in .TM 3-261. The RPO will notify
~ Resource Management Division when disposal action is being initiated so that the
process may be audited.

d. Storage and Rebéir Areas for Radioactive Materials.

(1) Warehouse l4F, 128 and 139 are designated as storage areas for
radiocactive materials. . .

(2) Building 139 is designated as the‘repair area-for'radioactive materials.

(3) Changes or addltlons to storage areas will be accompllshed only upon
the approval of the Radiological Protection Officer. -

(4) Marking of bu1ld1ngs and areas for repair and storage of radloactlve
materials must be approved by the Radlologlcal Protectlon Qfficer.
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? (5) All areas determlned to be dangerous to personnel will be marked
with signs, '"'DO NOT ENTER THIS AREA WITHOUT A FILM BADGE"

(6) No-person will enter areas marked "CAUTION RADIATION" except on
official business, and then only upon his supervisor's orders.

e. Special Rules for Handling Radioactive Materials.

(1) Personnel will not be allowed to eat, drink, smoke or apply
cosmetics in the presence of radiocactive material. Foodstuffs, cosmetics and
tobacco will not be stored in radioactive material storage areas or in workshops
where radiocactive materials are being handled.

(2) Personnel receiving cuts, scratches or punctures by radloactive
objects will report to the Health Clinic immediately for treatment. Questions
regarding contamination and hazard will be forwarded to the Radlologlcal Protection
Officer.

f. Security of Mission Stock Radioactive Materials in Storage. All Radiac
Calibrators and Radiocactive Check Sources, including those incorporated in end
items will be stored in a warehouse and used exclusively for storage of radioactive
material. The warehouse will be secured by a two lock system. The keys ta one
lock will be maintained by Chief, Storage and Distribution Division and the keys
to the other lock will be maintained by the Radiological Protection Officer. >
\ .

/. References. - o

a. AR 385-11, "Ionizing Radiation Protection'.

b. AR 385-14, '"Occupational Exposure to Iomizing Radiation“.'
¢. AR 735-50, "Requisitioning, Receipt, and Issue System".

d. TM 43-0116, "Radloactlve Material Used in Self-Luminous nght Sources,

Materials".

i. National Bureau of Standards Handbook.No; 59,

Protective Measures'.
‘e. TB 43-0108, "Handllng, Storage and Disposal of Army Alrcraft Components
Containing Radioactive Materials". .
f. TM™ 3—261, ﬁHandling_and Disposal of Unwanted Radioactive Material't.
g. TM 11-665-227-12, "Safe Handling, Storage and. Transportation of
" Calibrator Set, ‘Radiac: AN/UDM-2, NSN 6665—00-179 9037V,
h. *TM’55-315, ”Transpo:tablllty_Guldance for Safe Transport of Radioactive

“Permissible Dose from

External Sources of Ionizing Radiation'.

g

National Bureau of Standards Handbook No. 69,

—~of Radioisotopes in Human Body and Maximum Concentration in Air and Water'.

k. Title 10, Code of Federal Regulations.

1. Title 59, Code of Federal Regulations, Parts 100-199.

""Maximum Permissible Amounts
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s m. SB 11-206, "Film Badge " (Photod051metry) Supply and Service for Techn1cal
Radlatlon Exposure Control. .

n. MIL STD 129H, ”Marklng for Shlpment and Storage'.

o. LBDA-M 385-1, ”Lexlngton—Blue Grass Depot Activity Safety Program". .

'p. Ltr, AMSEL-MA-SS, dated 25 Apr 73.

q. Nuclear Regulatory Commission IE Bulletin No. 79-19 dated 10 Aug 79.

(SDSAN-LAS)

FOR THE COMMANDER:

J :r:% Z 421(14_/- |
G A L. F N R, (é 7 B

Chief Administrative Branch

DISTRIBUTION:
B
10 ~ Safety Ofc .
12 - Publicatioms
. -2 = Admin Br.
} 1 - Library BGF



1. DOCUMENT IDENTIFIER (**X** onu)

- SUPPORT AGREEMENT'

{4 new [Tl review Nno. ] mevision No. (| TEAMINA TION

{2 SUPPLIER (Name, Office Symbol & complale address) |2a. MAJOR COMMAND CODE 26, SUBOROINATE COMMAND CODE

USA TMDE SUPPORT GROUP . W73QKK '

ng.ggmlelgrgrﬂclgn%ggiﬂ-ns Radiation 3. PRESENT AGREEMENT NUMBER 4. TERMINATION DATE

ATTN: DRXTM-CI-DC - W31P0X-83210-022 ‘ (Month and Yeas)

Lex—Bluegrass DeBot Activity - Ju. SUPERSEDED AGREEMENT NUMBER

Lex1n§ton, 0689

GEOGRA mCALAREAORCOUNTRYCODE v

S. RECEIVER (Name, Olllca Symbal & complate addrela) Sa. DODAAC/FEDSTRIP NUMBER

Commander

Lex-Bluegrass Depot Activity

ATTN: SDSAN-LRF Sb, MAJOR CONMAND CODE 5c. SUBORDINATE COMMAND CODE

ten, KY 40511 ’

Lexington, W73QKK W3lGlY

GEOGRAPHICAL AREA OR COUNTRY CODE:

5. SUPPORT AGREEMENT RESOURCE SUMMARY

- . SUPPLIER

Y n
Sopes [ MAN vEARS . _GROSS ADDITIONAL COSTS
MilLiTARY CIVILI AN 5 TOT AL NON-REIMBURSEABLE REIMBURSEABLE
BB 41,600 ) 41,600
TOTAL i
6d. RECEIVER DA A (When applh:ablc. provide similar dota required in blocks 8a, b and ¢)
N/A _ ’ )

7. SAVINGS ACCRUED/COSTS INCURRED/MAN YEARS SAVED/EXPENDED TO FEDERAL GOVERNMENT
I 7e. sAVINGS 7b.. COSTS 7c. MAN YEARS 5AVED |7d. MAN YEARS EXPENDED

Exempt: Sole Souxge N/A . . Fy: fy:

8. FUNDING AND REIMBURSEMENT ARRANGEMENT (Include all detalls concerning bl"lnn/rolmburumom procodures, lunding
limitationa, and the sppropriste "blmnﬂllubmﬂ theu’? addreases. Also list those relerences which specilicaily apply io the

type of organixation being supparted.)

The receisér will certify funds on reimbursable order for USATSG to the Cdr, USA
MICOM, ATTN: DRSMI-FAO, RSA, AL 35898 on an annual basis citing thé applicable
accounting classification. USAMICOM will accept the reimbursable $rder for USATSG,
mail an accepted copy to the receiver, and forward notice of acceptance to the
appropriate calibration/repair facility as the authority to perform work. USAMICOM
will prepare SF 1080 billings on a monthly basis for cost incurred based upon a
prearranged hourly stabilized rate. Funds on reimbursable order in excess of the
final year SF 1080 will be withdrawn by amendment of the order by the receiver.

Ped >




g, GENENAL PROVISIONS (Complers biunk spacus): The following genvral 'pruvi'sions. us scl (orth in Chapter 111,
“DOD 4000. tu-M, upply tu this ngrccmcn( unless otherwise specified in ‘'Remarks"’ block below:

4. The Receiving Activily wnll provide the Supplying Activity prcuecuons of support reqmred ta accomplish its
mission. sn,,mru..mt Lhdll"t‘b in the Recuiving Activity functiun, mission or suppert-requirements will be submuled by
- *he Receiving Activily in u manner thut will permit- timely modification of resource requirements. .

3 b [t is the sespunsibility of cach uyemy providing suppart under this sgreement Lo bring any required ‘or requcsled
I

aupe in support 1o the atlentlivn of USA’I‘SG priar to. provzdmg/ruducmg unilaternlly
such addition ll/rt:(hucd support. . ) .

Actlivilices providing rumhur:uble support in this a‘,rcumcm will submit a monthly statement cf cosls to
USATSG far preparation of billing document, bl-. 1080.

do My

al the agreement: None (Enter number vr if no manpower is required, enter ‘None'"),

T n..,nm.d in suppurl ol this ugreement which is subject to return to the lending actlivity upon termination

v, All rates expressing the unit cust of services provided in this agreement ‘are bused on cusrent rates whxch may
tee ubged b sl tue uncontrubluble reasons, such as Congressional legislativn, DOD directives, commercial utility
aencteases, ele. Fhe reeerver will be notified immediately of such rute changes.

: Lohig werowaniai aall by reviewed bivanially at leust 120 duys prior to the unniversary date, It may be revised at
ey thate upun the motu.ed consent in writing of the parties concemed. .

S This wgrewnen: may, be cuncelled at uny time by mutual cunsent of the purtics concuemed. This agrecment may
w be cuneelled vy citier party upon giving at leust 180 duys written notice (o the olher party,

te I cuse wlwnnilization of other vmurgency, this agreement will remuin in furee within supplier’s copabililies,
subject te numial cancellation provisions and will be subject 1o review ot that time. This agreement will not be
teiminated if such dction impairs the combat mission of the receiving activity us determined Ly higher hoadquarters.

v LM A

a. This Intraservice Support Agreement is prepared to document mutual under-
standing and accord between Lexington-Bluegrass Depot Activity (LBDA) and USATSG
Redstone Arsenal, AL. The USATSG will provide specific support services as
required by LBDA on behalf of the Radiological Protection Officer..

b. The following individuals of Lexington-Bluegrass Depot Activity Safety
'ﬂFfice will act as primary Radiological Protection Officer (RPQ) and alternate

yon behalf of the Commander, LBDA, with assistance from IRDC to maintain the »
A Radiation Protection program.

William E. Baber - Primary RPO
John R. Dorton'. - Alternate RPO

c. ’This Agreement becomes effective.upon approval by'both pérties.-

TROLLER C URRE (Supplisr Slgnature COMPTROLLER CONCURRENCE (Recelver Slignature & Dats)
7: 7 Fvd M /ﬁv‘ w. LA.RRYCSHELBY "

Dir for Resources Mgt
13. TYPED NAME AND ORGANIZATION OF SUPPLIER 13a, SIGNATURE 13b, DATE

APPRQVING AUTHORITY' . ot
GEORGE T. SHEPARD ’
COL, OrdC - 4//%‘”’/ 3 v/;;/g:;_
Cdr, US Army TMDE Support Group '

"YRED NAME AND ORGANIZATION OF RECEIVER t4a. SIGNATURE
2PROVING AUTHORITY

3H W. GRACEY E _ /
coL, 0D |
_Leamanﬂinz‘

145, DATE

0 SEP 1983




ATEGORY OF SUPPORT

 ATTACHMENT I - SP___ (C PROVISIONS = !

' INfRASERVICE SUPPORT AGREEMENT - W31P0OX-83210-022

* SUPPLIER WILL

3B - Safety

1. Obtain and maintain NRC Licenses and
DA Radiation Authorizations for all ISA
items on LBDA (all but one item is used
either in USAIRDC or USAACRC).

2. Provide RPO support for all license-
able radioactive property book items within
USAIRDC, USAACRC and LBDA.

3. Share expertise with LBDA-RPO and act
in an adv1sory capacity as required

4. Serve as LBDA RPO in absence of regular
activity RPO and Alternate. This service
will be provided at written request. of
Commander, LBDA, and will be limited to

30 days each tour of duty.

5. Limit overall support of LBDA to one
half man-year per year on a reimbursable
basis to include acting as LBDA RPO and .

. evaluating leak tests, smear tests and

radioactive samples.v‘

RECEIVER WILL

1. Perform all routine radiation surveys of
work and storage areas on LBDA.

2. Perform RPO support for all incoming and
outgoing shipments of radicactive material,

3. Perform RPO support for all radioactive
mission stock.

4. Provide training to radiation workers and
annual retraining to radiation workers and
. emergency personnel. '

.5. Document all RPO actions to support LBDA
‘Radiation Safety Program and have documentation
available for review by IGs, DARCOM Field Safety
Agency, USAEHA and others.

6. Advise LBDA Commander on matters involving
radiation safety.

7. Chair the Radiation Control Committee
and maintain minutes of meetlngs.

b
‘8. Review DD Forms 1141 and DD Forms 1952 at
1east quarterly.

"9; Serve as RPO for LBDA elements requirigg'i
_ radioactive materials/calibration sources., :.:~

10. Coordinate response to radiation safety
,Iinspection/survey findings of outside agencies.

11. Contfol the issue/release of NRC license
- mission stock on behalf of responsible MRC.
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MEMORANDUM OF UNDERSTANDING -
BETWEEN? us ARMY IONIZING.RADIATION DOSIMETRY CENTER (IRDC) AND
LEXINGTON-BLUE GRASS DEPOT ACTIVITY SAFETY OFFICE
1. The_LBDA-Safety Office will assume Radiation Protection Officer
functions effective 1 October 1983; In order to make this transition
between IRDC and LBDA a well planned and deliberate actioﬂ,'a plan of

action and the meshing of functions between IRDC and the Safety Office,

'LBDA are considered essential to ensure a smooth and orderly transfer

of Radiation Protection Officer (RPO) functions on 1 0ctobe: 1983.

2. To ensure the orderly transfer of RPO functions from IRDC to the

Safety Office, LBDA, the foilowing procedures and/or actions are deemed

appropriate:

a. IRDC Radiation Protection Officer will provide the following

support:

‘(l)’ Obtain and maintain Nuclear Regulatory Commission (NRC) .

-licenses and Department of the Army radiation authorization for all

ISA items on LEDA. |

(2) Provide RPO support forvall licensable radioactive
property boock iteﬁs within IRDC, US Area Calibration Repair Center
(ACRC) , and LBDA. | '

'(3) sShare expertise with LBDA Safety Officé/RPO and act in
an advisory capacity as needed. | |

(4) Serve as LBDA RPO in absence of LBDA RPO as;outlined

in Intraservice Support Agreement; W80KGD-83157-002 between LBDA

and USATSG.



(5) Provide at least one-half manyear of RPO support on a
reimbursable basis.

(6) Provide radiation detectlon instruments on an emergency
basis pending procurement of instruments by the Safety Office.

(7) Provide a member for the Radiation Control Committee

 (8) Evaluate leak tests and smear samples submitted by
LBDA RPO. :

(9) Provide on the job training for Safety Office RPO to
include the following:

‘(a) Radiological survey of incoming and outgoing
shipments of radioactive material (including wipe tests).

(b) Shlpplng papers and documents associated with the
shlpplng and rece1v1ng of radloactlve materials.

(c) Bulldlng surveys
(d) Leak testing of calibration sources
(e) Air monitoring of Boilding 14F
”(f) Methods of inventory for fadioactive»materials
(g) Preparation of wipe‘teSt kit |
- (h) . Instruction in use of survey instruments and RPO kits
(i) Depot film badge service

_ (j) Type of survey, search and personal monitoring . -
instrumentation needed and sources to obtain these instruments.

(k) Supplies needed to carry out RPO function and
sources for these supplies. : :

(1) Introduction to all forms used in reporting surveys,
transfer, etc., sources of information to complete these forms. Filing
system.

b, The LBDA RPO will perform the follow1nq functions in support
of the total Depot Activity Radiation Safety Program:

(1) Perform all routine radiation surveys of work and
storage area on LBDA..

(2) Perform RPO support for all incoming and outg01ng
shlpments of radiocactive materlal.



(3) Perform RPO support for all radioactive mission stock. -

(4) Provide training to radiation workers and annual
retraining to radiation workers and emergency personnel.

(5) Document all RPO actions to support LBDA Radiation
Safety Program and have documentation available for review by IG's,
DARCOM Field Safety Agency, USAEHA and others.

(6) Advise LBDA Commander on matters involving radiation
safety. ' o

. (7) Chair the Radiation Control Commlttee and maintain
minutes of meetings. _

(8) Review DD Forms 1141 and DD Forms 1952 at least quarterly;

: _ - (9) Serve as RPO for LBDA elements requiring radioactive
. materials/calibration sources. ,

(10) Coordinate responses of radiation safety lnspectlon/
survey findings of outside agencies.

: (11) Control the lssue/release of NRC licensed mlss10n
\ stock on behalf of respon51ble MRC. .

APPROVED:

JOE M. KING
C, Usa Ionlzlng Radiation
DOSLmetry Center .

N L5 T
/730N R. DORTON
7. safety Director



NOTE

Enclosed is an abbreviated organizationél chart as required by paragraph
3-2.g.(3) of AR T700-64, Radioactive Commodities in the DOD Supply Systems.
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LIBRATION
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AND READINESS COMMAND
QUALITY ASSURANCE PROGRAM MANAGFMENT
" RADIATION PROTECTION PROGRAH MANAGEMENT
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SURVEYS _ .

DIRECTORATE OF HATERIEL MANAGEMENT
NATIONAL INVENTORY CONTROL POLNT
' CATALOGING ,
INVENTORY CONTROL
REQUISITION REVIEW
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sSACRAMENTO ARMY DEPOT . % PIRMASENS, GERMANY
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LEAK TEST EVALUATION

libration and leak test evaluations are 'pe'rfofmed by TMDE ci_fgarii_zations at these locations.

o
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THE INSPECTOR GENERAL AND
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. US ABMY AUDIT AGENCY

U5 ARMY HEALTH SERVICES COMMAND,
ENVIRONMENTAL HYGIENE AGENCY
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RECALIBRATION _
LEAK TEST EVALUATION
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| MAJOR COMMAND BADIOACTIVE MATERTAL CONTROL POINTS

. COMMAND RADIATION CONTROL PROGRAM MANAGEMENT ' E :
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II. PUBLIC NOTIFICATION

A. Finding of No Significant Impact

1. Since 1972, the US Army Communications-Electronics Command (CECOM)

has managed the AN/UDM—2‘Radiac_Calibrator Set governed by US Nuclear»Reguiatory

Commission (NRC) License Number 29-01022-08. The AN/UDM-2 Radiac Calibrator Set
. 90 . ’ .
contains Strontium (Sr<90) as sealed sources for calibration checkstof stand-

ard Army beta-gamma radiation-éufvey instrumentation and pocket dosimeters. The

* calibrator set has been successfully utilizéd by actiﬁities'worldwide_in support

of radiac equipment. A detailed Envifonmental Assessment supports the NRC'A

license application and complies with Army Regulation (AR) 200-2, Environmental

'Quality,_EnQironmental Effects of ArMy Actions, which requires evaluation of any

radionuclide'proposed for use within Army activities. The assessment'documents
all safety protocol implemented during use, possession; transfer, storage and

disposél. In adaition, this assessment demonstrates cOmpliande with all

- regulatory requirements. inclusive of minimum radiation protection training

requirements of authorizéd users, technical manuals and instructions concerning

radiation safety policies, rigorous logistical control, storage facility design,

-

‘and specific disposal procedures for the calibrator set.

2. Alternative radionuclides_haVe been presented for implementation with

the_AN/UDM—Z Radiac Calibratbr Set, but are conSidered unacceptabie based on

Weight design criteria for field equipment, increased potential for external

exposure, greater expense and tremendous impact on the Army resultant from

financial/manpower resources necessary if development of a replacement set were

initiated. A "no action“'proposal is not considered based on Federal regulatory



III. . ENVIRONMENTAL ASSESSMENT

requirements and need of ‘calibration standards for the continued Army mission.

3. The assessment provides complete dosimetric analyses for exterﬁal/‘
intefnai exposure presentea to both occupational and non-occupational individ-
uals from highly improbable incidents releasing radioactive materials to the
gﬁvirons. Included in this assessment are.scenarios which involve source.

damage, improper disposal, installation fire or transport accident for evalu-

ation of radiological and/or environmental impact. The dosimetric evaluations

. identify air/water concentration and exposure levels below Federal and Army reg-

ulatory requirements. The internal exposure presented individuals through vari-
ous pathways have also been identified to remain below International Cqmmission

_ _ 1 ‘ . _ . ,
on Radiological Protection (ICRP) recommendations. Based on this criteria,

stringent military radiation safety policy, and previous successful usé'without

significant documentad hazard, the Environmental Assessment has concluded no

discernable radiological health or environmental quality degradation. There-

fore, the proposed action is non-substantive/exclusive of environmental impact

and does not require an’Environméntél Impact Statement. ‘The Environmental

_ Assesément is évailable for review upon request from Commander, US Army CECOM,

CATTN: DRSEL-SF-MR, Fort Monmouth, New Jersey 07703..

A, Summary‘and Conclusion

1. The following Environmental Assessment supporting'a Finding of No

: Significant;lmpact and coneurrent with an application for an NRC license to

receive, own, acquire, deliver, possess, use and transfer radioactive material,

has. been prepared to maintain compliance with AR 200-~2. The basic dbjectives



Specified in this regulation are to perform all actions with consideration given
to minimizing adverse effects onvthe'qhality of the human environment without

impairment to the Army mission.
2. This document outlines:

‘a. The proposed use, need, and description of the AN/UDM-2 Radiac
Calibrator Set, inclusive of maximum safety design specifications and Army poli-

cies more restrictive than comparable governing Federal regulatory requirements.
b. Alternatives considered for calibrator set substitution.

Q. Theoretieal.radiological'impacts with resulting doée_asséSsments
' from hynethetical accidents or misuse. The_comprehenéive-evaluation concludes
and docnnents that there is no:petential degradation of environmentallquality‘or
..51gn1flcant radlolovlcal 1mpact to occupatlonal viorkers or to the health of the -
general publlc resultant from fleldlng of the AN/UDM 2 Radiac Callbrator Set. or

Many combination of callbrator sets_utlllzed.at authorized activities.

3. Thevintenaed.use of the AN/UDM-2 Radiac Calibrator Set is soiely‘for‘
‘ calibration checks of beta-gamma‘radiatien detection inatrnmentation/dosimeters f.
employed for tactical (field) purposes. Unit descriptien,‘authorized user dual-e:-
ification, location, control'ef calibrator use,'accountability! transfer and
nltimate disposal are outlined in Part B. These meet stringent Army_safetyf 
policies eompliant with governmental agencies having regnlatory responsibiii;
’tiesl . Further control has been establlshed in that dlstr1but10n is limited by
' approval from the Department of the Army (DA) based upon nrev1ously establlshed

.authorlzatlon of user organlzatlons to receive the item from'a:supply standp01nt'

- along with specific storage requiréments. protectiVe‘handling and maintenance
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procedures, and disposal through the US Army Armament, Munitions and Chemical

Command (AMCCOM).

4, Properly implemented safety procedures for actions in?olving cali;
brator sets preclude any unnecessary radiation exposure to the occupational
worker or the general public and exclude consideration of any potential release
to the environment. 1In determining radiological hazards-to the ocoupational
worker or the general public, assessments for both internal and external doses
are presentedr ICRP Publication 302 identifies recommended Annual Limits on
Intake (ALI) for radionuclides. Tnese recommeneations are based'upon»matnemati-
cal and biological parameters of standard'man for which exoosure risk to the
individual from the radionuolide,is'acceptablex~ The_recommendations are derived

from specified quantities which have been identified as not leading to the

- induction of significant biological effect and are computed in terms of'oommit—
ted dose equivalents spanned over 50 years. The maximum committed dose

~ equivalent for internal dose was determined for an occupational worker upon

1ngestlon of 5. OOE+03* becquerels (Bq) (1 35E-04 millicuries (mC1)) Sr-30 from
source leakage/damage whlch resulted in 2.10E-03 sieverts (Sv) (2. 1OE 01 rem) to~
the bone surface. The 1ngested act1v1ty is 0. 5 percent of the ALI (1 00E +D6 Bq) v
and is well below ICRP recommendat1ons. Add1tlonal hypothetlcal incidents ; |
involving release of radioact{ve materials through various environmental

bathways resultant from installation fire, improper disposal and transport ineié -

dent are also outlined and summarized in Table A-1. The consideration of

- external dose was evaluated from theoretical and thermoluminescent dosimetry

studies performed. _The'conclusions'presented in the US Army Environmental

Hygiene Agency (AEHA)_report (Enel 1) indicated that a user would not'recei?e

more than 10 percent of the stipulated limits of'5,00E-02 Sv/year-(S;OOE+OO
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rem/year). Complete derivation of the evaluationé and identification of compli-
© ance torregulatory standards are provided for review in Part C. The
environmental assessmgnt céntinually outlines possible modes‘of exposure,and
identifies under most severe conditions minihal environmental or radiological

health imbact.

TABLE A-1

Summary of Committed Dose Equivaient
Limits to Bone Surface Subsequent
to Hypothetical Incidents

Incident _ _ .Sievert (rem)
Source Leakage/Damagé- | 72.1OE—03 (2.1OE—61)
Source Incineratioﬁv ' ' 2.25E-08 (2.25E-06)
Terrestrial Transﬁort ' » j ' 4.02E—0H (4.02E-02)
Installation Fire _ o | | 2.37E-04 (2.37E-02)
 Individual Storage Area Fire" | , 1;14E—05 (1.14E-03)
" Transportation o 1.74E—0H (1.T4E=02)

¥The use of exponential (scientifie) notation, i.e., 9.79E-03 (9.79x10 ) is
employed 'in lieu of standard notation, i.e., 0.00979. '
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5. The specific need for the AN/UDM-2 Radiac Calibrator Set is evident as
outlined in Part D regarding Army mission requirements with'respect to calibra-
tion methods for beta-gémma detection instrumentation or désimeters employed in

tactical activities. Minimal radiological risk is associated with the ANZUDM-Z
Radiac Calibrator Set. It has been used successfully in the Army Supﬁly system
with no adverse indication demanding discdntihuation of'calibratbr usage. The
assessment does not considér the worldwide fielding of the AN/UDM-2 Radiéc Cali-
brator Set environmentally cbntfoversia;,vas it is neither capable of
significantly affecting the qualiﬁy of ﬁhe human environment nor is it demon-

strative of any radiological impact.
B. Descfiption'and Propbsed Action for the AN/UDM—2 Radiac Calibrator Set.

-.1.' The AN/UDM-Z_Radiac Calibrator_Set.incorporatesjfiQe Sf490 sgaled
sources, which héQe been maﬁufacturgd by various corporations;. Due to the iim; -
ited useful.lifetime of the éealed sources, ﬁew,soﬁrcés.will'be’prdcured‘for‘
*fgfurbishment of all calibr;tor sets being utiiized.by authorized‘activitieé.
This énvironmenﬁal docUmént will encompass‘the aewly pfocured_sealed sources to
~ be utilized by field'elements. It should be noted, as tﬁe.previdus‘Sr-90»sealed_ 
sources are replaced, they will.be festricted'to storage areas until final dis-
posal. All evaluations are baséd on thé activify contained in -the newly .-
;procured sources, which is appfoximately equivaient to the decayed activity gf_f.f;

- previous radiocactive sources.

'2. The Sf—90‘sealed sources have been manufactured by Minnesota Mihing'
and Manfacturing (3M) Company,_New Brighton, Minnesota in accordance with Mili-~
tary Specification MIL-R555350 (ER)3. The Sr-90 contained in these sources are

chemicaily»combined.with a ceramic base which is theh fired‘to'produce-Micro-.
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spheres of a controlled shape having a diameter of approximately fifty (50)
microns; A specified amount of Sr-90 microspheres are funneled into the inner
aluminum capsule upon which a plug is depressed and welded. - The inner capsule
is checked for contamination prior to placement within an outér capsule and
bubble tested to insure no bubbles are detected at the window area. Additional -
bulge testing, and output measurements are performed prior to final acceptance
and enclosure within the oﬁter capsule. The outer capsule is fabricated in the
. same manner. The inner capsule is placed within the oufer_capsule and a plug is_
welded onto the unit.'.Quality assurance testing inclusive of bubblé, bulge,:
output and contamination checks are‘performed‘brior to acceptande{ The capSule-
assembly'is then lébéled with the ménufacturer;sAidentificatiqn ana serialt
number.,'All‘sources are manufactured a$>speciai‘for@ materiél in'accardance
with Army épecifications, US Department of Transpoftation'(DOT)'regulatidns,
nTitle 49, Chaptér:1, Code of Federal Regulatioﬁsb(ug CFR), NRC regulations, 10
.CFR;-and the InternationallAtOmic Eﬁergy Agency. Additionélly, these radioac-
.;tive source$ ﬁﬁét combly with'tﬁe American National Standard; Iﬁstitute (ANSI)V

N542-1977 sealed source classificatioﬁ criteria of 45343, .

3. The Sr-90 sealed sources are contained within the AN/UDHM-2 Radiac.
Calibrator Set compénents. Thesé compoﬁents éré the Doserate Jig Asseﬁbly (TS;_.
3494/UDM=2) énd Discharge Wéll Assembly (TS;3495/UDM-2). The Doserate Jigv 
Assembly contains one 35+20 percent mCi Sr-00 sealed source and is used to cheék
the calibration of standard Afmy beta-gamma radiac survey instruments. Thé‘Dié-
(Charge Well Assembly contains three_3§i2o percent mCi Sr-90 sealed soufces.énd.
one 3Q120'percent microcurie (uCi).Sr—QO sealed source. The Discharge Wel;‘
Aséembly is used to.check the calibration of standard Army thket dosimeters.

The calibrator sets have been labeled t6 indicate a total maximum quantity of
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‘180 mCi bésed on the percent of radioactive material incorporated. The Doserate
Jig Assembly is labeled as containing a 45 mCi Sr-90 sealed source and the Dis-
charge Well Assembly indicates a 135 mCi quantity. Sealed source quantities

referred to within this document will be 45 mCi and 36 uCi as applicable.

4, The construction of the Discharge Well Assembly, clamped to one half
of the alﬁminum case, basically inqdrporates a discharge well, a dosimeter shelf
and a stopwatch. The dosimeter shelf contains 30 holes to hold  dosimeters to be

vtested, and the discharge well, The discharge well has an access hole to thé
central cavity centered'in the top. The cover over the access hole is mounted
‘ oﬁ a spring-loaded pivot and is key-lockéd in the closed positioﬁ when Ehe weli

is not in use. A standard National Lock filing cabinet lock is held in place by

\

a set screw. The tongue drqps_down into a slot in the cover and blocks moveﬁentb
of a pin thch projects frémvthe'gppef housing.. The pin guides through the éiot
in the cover when the cover islswung asice. A shipping lock fastens the céver
c;osed for'shipment. wﬁen the'céver is open, the access hole is visiblé. 4
threaded'3§ uCi source is screwedrdirectly inté'the upper-aluﬁinum ﬁousing aﬁd
is locked_into position by.a Shield plﬁglwhose window is about 1/4 inch ffom_the
. access hole, fhree thr,aded 45 mCi sourées ars screved into a tﬁngsteh élldj,
qoughnut shield mounted between'two'anodized.aluﬁinum halves of the dischafge'
well. The s§urces are backgd by plugs and their windows are about 0.1_incﬁes'
recessed from thé central_access hole. ,Three.long bolts pass through the dough-
nut and fasten the upper aﬁd 1err assembiy halves together. - A spring mountedf -
dosimeter platform plugs the center of the cavity (abbut 0.01 inch clearance)*
and.rests on a éteel spring. The spring is mounted on a stop that is force

.fitted into the bottom cover. The three 45 mCi sources are located below this

platform. The bottom cover is scfew—fastened to a cylinder that is forcé fitted
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into the lower housing.

5. The Doserate Jig Assehbly consists of a drawer unit fastened to the
second half of the aluminum case. An aluminum spacer block is stored in the
drawer when not in use. The drawer unit is anodized aluminum with tungsten

alloy shielding around the.us mCi source. The threaded 45 mCi source is screwed

into the tungsten alloy shield cylinder which is force fitted into the aluminum
shie1d assembly.. The source 1is locked in ﬁlace by a.plug and the window is
recessed about 1/4 inch‘ffbmithe édge of the shield assembly. A shﬁtter absor-
ber at the window eﬁdvéf ﬁhe source shields the rédiatiph'reaching'the drawer
area. The shutter has three positions as follows: closed (source is shielded),
10‘"fad/hr":(hole Wwith an attenuator piﬁg over sburce window); and 100 "raa/hr"
(large hble'oyer.source window). A steel piﬁ in the shuﬁtef ﬁits in a slot in
the underside of.the drawer so thaf thé shﬁtter_muét be inlﬁhe’cl¢sed ﬁosition
" before ﬁhe dfawer opens.. The key—iock'is.force fitted into the éhield assembly,_
énd.the tongue engages a %lotvin thé underSide.of_thé shutter. A shipping lock

fastens the drawer closed for shipment.

'6,' It should be noted, quality assufanceﬂtesting]of the calibrator
sets/assemblies are performed prior to acceptance in accordance with MIL-R-
55350A(ER) inclusive of calibrator contamination. checks, calibration accuracy,

dosiqeter assembly measurements and doserate jig assembly measurements.

%. Pfior»ﬁo use. the'eiéht transport container iatchésAare releésed,
‘the two aluminum ﬁalves of the‘calibrétor éfe placed on the work surface open
side.up, and_shipping_locks are unfasteﬁed._ The Discharge Well Assembly is
unlocked with_a-key.and the cover is éwuﬁg.aside; A clean, zeroed'pocket dosim-

eter is inserted into the}Discharge Well access hole. For low range dosimeters
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(usually less than 1 Roentgen (R) ma#imum reading), the dosimeter rests onthe
undepressed, spring-loaded.dosiﬁeter platform, and the cover swings against the
body of the d031meter progectlng from the well This procedqre expéses the
dosimeter to the low 1nten51ty field of the 36 uCi source. For high range dosi- -
meters (uSually more than 1 R maximum reading), the dosimetérAis pressed down
enabling the-céver to swing over the doéimeter. This procedufe ekposés the
chamber of ﬁhe dosiﬁeter to the high iptensity field of the @hree 45 mCi sour-
ces. The dosimeter‘is removed after the predetermined'time for each specific '
type of dosimetef,- The'sﬂop‘watch mounﬁed on the swivel cover is_used to time
each éxposuré. Ihe dosiﬁéter rea&ing is then checkea against écceptébie limits
also listed in chart form. When a dosimetef is not inﬁthe dischéfge well, the
sprlng-plvoted cover automatlcally sw1ngs back over the dlscharge well accesé
hole. Upon completlon.of‘use‘of the Dlscharge ell Assembly, the cover ;s
relqcked in thé closed poéition. TheADoserate Jig Asseﬁbly is used to calibrate
standard Afmy radiacmeters in a;variety'of_configufétigns t&lpfoducé vafying'»

gémma eqﬁivalent fields for the specific instrﬂments. The detéctor probe is

' placed approprlately exterlor to the Doserate Jig Assembly, ‘on the’ open drawer,

or through an access hole 1n the drawer. A spe01a1 spacer block is prov1ded,for

' proper positicninc of some probes., After p051t10n1ng or the operatlng instru- .

ment, the 1nstrument readlng is read with the shutter in one of uhree p051t10ns,
"elosed", "10 rad/hr". and "100 rad/hr", The shutter can- be rotated to the open-
positions only. after unlocking with a key and»qnlyAwlth the drawer tlghtly shut;"

8. Reference should be made to Technical Manual (TM) 11-6665-227~-12

for‘complete diagrams'énd description of'the AN/UDM=2 Radiac Calibrator-sét
5
Technical Bulletln (TB) 11—6665—227 12 detalls completely the operatlon and

use, approprlate warnlngs and 1nstructlons for proper handllng, set 1nspectlon,
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testing, storage, dispoSition and actions to be taken during emergency situa-
tions;. Radiation safety policies assure qualified users, preper 1abeliné and
eperating procedures for maki@um user safety. . The aluminum transport case pro-
vides_additionai attenuation of the_Sr-QO sealed sources fof_storage and
transportation.requirements. All packaging and labeling of the Radiac Calibra-

-tor Sets comply with both NRC and DOT specifications.

é. - The AN/UDM-Z Radiac Calibrator SetFWill be.utiliZed by the US-Army
Ionizlng Radiation D051metry Center (AIRDC) of the US Army Test Measurement and
_Diavnostlc Equ1pment (TMDE). Support Group located at the LeXington—Blue Grass
Depot Activity (LBDA), Lex1ngton, Kentucky, and Departaent of Defense (DOD)
iinstallations and act1v1t1es at worldw1de locations, Radiac Calibrator Sets at
DOD installations andlactivities willAbe possessed and utilized-under tﬁe con;
trol ef:DA military-and/or civilian personnel on the'basis of ap?rpved
_‘facilities, radiation safety standards, proceduresband qsalificatiqhs ef author-
nized user as appfeved‘by_CECOM and in accorda6ce with AR 385—116p:»The A&/UDM-Z‘
Radiac Calibratot Sets wili be issued only to authorizee calibration activities
at the Direct'Support/General Support'level. Radiac'Calibrator Sets issued tB
authorized act1v1t1es are for calibratiar of spe01fic be ta—sanaa adiatien .
detection 1nstruments, i.e., the AN/PDR-~ 2(( ) and IM- 17&( )/PD and pocket d051;
meters, i. e., IM- 9( ), IM-1M7( Yy, IM-93( ), and IM—185( ) - Typically,
_ instrumentation'will be sent to authorized calibration-activities or—wiil_be S
calibrated ty a Visiting mobile calibration activity (tea@). Calibratoszets'
are returned to LBDA for cosmetic_reéair; replacement of non-radioactive eompo—
nents, examination, and'where'applicabie, leak testing, recalibration, andv
return to depot stock.. All_calibratioa activities will be seperQised by a.qua- v

lified local Radiation Protection Officer (RPO) who will:have,received at least
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forty hours training in the principles énd‘practices of radiation protection
which tncludes specific training in the safe use of the caiibrator set. The
operator/user will have a minimum of eight houre training in.basic fundamentals
of radiation protection,'radiac instrumentation theory, application and survey
techniques inclusive of practical training.in the operation of the AN/UDM-2
Radiac Calibrator Set} Most of the sets will be used by foﬁr to seven-man
mobile calibration teams.witﬁ at least'onebindividual qualified as a local RPO.
Operetions are performed with maximum Safetj procedures insuringliowest achiev- .
able Occupational'eiposﬁres. For persohnel dosimetry purposes, biocassays are

_available'and'provided_when needed,; by The Surgeon General of the Army;

10. CECOM“will indivieuelly control the logistics of the AN/UDM-2,
rserve as‘National Inventbry Control Peint (NICP) fbr the item . and aSsufe that
requestlng elements are authorized end technically capable of rece1v1ng the 1tem
in accordance w1th the NRC 11cense. The Army program for control of radloactlve
.1tems is prescrlbed in two regulatlons, AR 385-11 and AR 700 647. Ihe CECOM
Safety Office has adopted special_procedures in additign to standard ArhY‘supply
practices used for all type classified items through m;intenénce of a cqmpﬁter—
o ized data fetrieval system that eontains informationfkeéarding the radioaétite
‘commodlty type number.tlocatlon, responsible RPO, and leak test results. " In
~addition, the control point malntalns records of procurements, receipts, ship- .
ments, excess items and‘using/storage locations. vThe NICP review; requisitions
" submitted, authorizes ahd issﬁes material.release orders to‘the designeted_depet
for shipmeﬁt of the material to the requisitidner. Each major command has eeta-'
_ bllshed at the headquarters level a radloactlve materlal control point (RMCP)
and app01nted a radiation control offlcer (RCO) to admlnlster control of

:radloactlve items w1th1n the command, The RCO rev1ews.and coneurs in the quali-~
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fications of local RPO's withip the éopmand, mainﬁains records of radicactive
items by location and assures periodic-inventory,and leak tests by using activi-.
 ties, performé periodic inspectioné/audits:of accountable-insta;lations/
activities to éssure that items are properly handled in accordance with Army and
NRC regulations, and to assure the submiséibn of ihventory and leak test reports
aﬁd accident/incidentffepérts. The loéal RPC is responsible for administering
the local radiation.protecgion'program; Local programs pfovide for designated
controlled éreas, dosimetry, ;nstrumentation, operating proéedures suppleménting
published manuals fér the‘itéms, redeipfs,'transfers; storage and reéords;
Requiéitions originated by using elements are fqr&arded to the NICP for review

and approval.

11, Faﬁiiiﬁies for use énd.storage of ﬁhe AN/UDM-Z_Radiac Calibrator
Sets Qiil'be designated raAiaﬁibn controlled.aréas'fot those pQrposes as approv-
ed‘by the 10031 RPO. Sets used by thé mobile calibration teams will be usedﬂaﬁd
.stored in'épecifically désigned vans, access tb_which is limited to team mem—.
‘bers. 1In addition, at‘oiher'user facilitiés, the sets will be used and stored
in controlled_aréas énd'gecured_agaihst unauthorized removal. ‘“Areas/
»buildingg Willnbe posted with appropfiate'radiétion wéfning'°ighs. LBDA stor-

age,'mainténance.'and serviceability facilities used for bulk storage of the

- AN/UDM-2 Radide Calibrator Set are constructed of concrete block and steel. The R

_calibration andlstorage.rooms are Fonstructéd'of thirty-six inch poured qonctéte-
with abdoor'qontaining one;qﬁafter,inch.of 1éad shielding. The.installation is
pfotected by a.firéisprinkler system;which is linked td the LBDA self-support
fire departmeht. .The fire department has a méximum réSponse time §f two to
three minuteé to its furthest building.  The Security of the-installation is

such that all buildings are locked when not iﬁhabited and the perimeter of LBDA
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is secured by chain-linked fence with roving patrols and sentries at the gate

eliminating any possibility of unauthorized possession.

12; Packaging and shipment of the AN/UDM-Z Radiac Calibrator Set is in
compliance with all,Federal and Army regulations. These regulations require
that the information dniradioaétiye éhipment documentation,éontéin the proper
shipping'name (Radioactive'Material, Special Form, NOS), identification number,
unit description and weight, type of backaging. radionuclide and activity, chem-
ical énd»physiéal form,'typeliabel'réduired,usq1ppér's certificatibn énd NRC
li;éqsé nﬁmber; Thisfinfgrm;tion is pro?idea to the éuthb%ized'activity ﬁhrough
~the Hazardous Material Data System and the TB for the AN/UbM—Z RadiécACalibrator

- Set.

13. Ultimate disposal of the AN/UDM-2 Radiac Calibrator Seﬁ sources
‘will be iﬂvQQCOrdahce witthR 385-11, AR T700-64 aﬁd iO.CFR. _Rédugst for final
disposal of Sr-90vsealed sourées‘must be made_th}ough Arﬁy~channels. Headquar-.
“ters, AMCCOM has been delegated this résponsibility.. Replaced Sr-90 sealed
sources will be stored'at‘LBDA_ér wiﬁﬁ the mangfactufer:until finai disposition

and waste dispbsal can be accomplished.

C. Proposed Environmental Impact for Fielding of the AN/UDM-2 Radiac Cali- .

"brator Set.

1. The following parégraphs will present inforﬁation and
theoreticai/actual'radiolpgical_ihféfﬁation cﬁncerning the uée/fielding of tﬁe_
AN/UDM-2 Rédiac'Calibrator Set to identify_ﬁon-existent to iﬁsignificant’ |

environﬁental or radiological éoncern/impact. Specific-operaﬁiéns regarding

‘use, transfer or disposal of the AN/UDM-2 Radiac Calibrétor Set will identify
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. the 10515tical/radi°1°gi°al control governing this commodity. 1In addition, the

proposed iﬁcidents presented from ﬁhese opérations will prove Qndoubfedly the
conclusions cohtained in the Finding of No Significant Impact (Séction I1).
Further, sihce,the AN/UDM-2 is utilizéd by mobile US Afmy TMDE Support Group
Teams which also possess thé AN/UDM=6 or AN/UDM-TC Radiac Calibrator,Sets, an
evaluation of proposed incideﬁts concerning,use of all calibratérs sets will be
presented to identify or'détefmine any Signifiéanﬁ enyironmental impact arising

from use of Army radiac calibrator sets at these activities.

Aa.- Several studies have béen conducted for the AN/UDM-2 Radiac Calibra-
tor Set:to determine radiological impédt to users of this equipment. No”
radiological impact can be associated with the calibrator set undéer normal oper-

ating conditions with the implementation of propef procedures. AEHA has

conducted a survey -of the calibrator set (Encl 1) utilizing thermoluminescent " 

dosimetry techniques. This study was performed on calibrator sets with Sr-90
sealed sources totaling 200 millicuries. The external exposure rates indicated
that an operator would not be likely to receive more than 10 percent of the dose

equivaient stipulated in AR HO—1H8 during normal use of the item when the proce-

dures in TM 11-6665-227~12 ére»implementedt The stipulaﬁed occupational limits

are 5.0 reﬁ per year (yr) to thé'Whole body, head and trunk, active blood form-

ing organs, gonads or  lens of the eye.- Fufther,Ait was found that there were no .

health "hazards due to ionizing radiation from the célibrator set.

.b. In éddition, é~computerized theorétiéal doée evaluation_was'COma

‘pleted by Science Appiications Inc. (SAI), (Encl 2 and 3). The theoretical dose-

evaluation. identified a dose rate of approximately 30.0 millirem (mrem)/ hour

(h) directly above the opened Discharge Well Assembly and 20.0 mrem/h at one
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" centimeter (cm). directly above the assembly with the platform depressed. Typi-

cal operator distances are one meter. The dose rate ét one meter is given to be
approximafeiy_1.6OE—02 mrem/h.  If the maximum individual operating time is:
assumed'to bé fortyfhburs per week? fifty weeks per year, the total dose at an
dpera;iné.distancé.of one metér is 3.20E-02 rem/yr. -This»value.fepresents 0.64
percent of agnual external»exposﬁre limits stipulated by‘1b CFR Part 20 and AR
40-14 for occupational exposure. It should be noted, the use féctor identified-
(forty‘hours per week, fifty weeks bér year)'is approximately th}ee times actual

using time elements.

c. Iﬁdividuals-are required to wear whole-body'and Wwrist film-badges
when utilizing the AN/UDM-2 Radiéc Calibrator Set. Film badges -are analyzed at
AIRDC; LBDA, Lexington, Kentucky. Results have névgr indicated an”acéual exbp_
sure above stipulatéd regulatory limits. :Typically, there is no méasurablé

exposure to ionizing radiatidn for users.

d. The International System of Units (SI) indicates a value of-S.OOE:02
Sv/yr or, stated in the more familiar notatipn,'5.00E+00 rem/yr as an equivalent

occUpational exposure limit for uniform irradiation of the'wbolé body. As

.demonstrated, the resultant .exposure ffom_continuous use is 0;64 peréeht of the:

permissible limits. Theoretical dOSes'determined are conServétive (high) in
consideration of actual ‘operational disténée, duration of operatiohs, and actual

radionuclidic quantities contained in each set.

e. Hypothetical situations were examined to determine whether any éon-
figuration of the AN/UDM-2. could result in excessive exposure to operational
personnel. It was determined that an individual improperly utiliZing_the Dose-

rate Jig Assembly during removal of the pléte for placemeﬁﬁ of the AN/ADR-6
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adapter with the shutter in the "100 R/hr"'position.coald be within a beta field
of approximately 1.QOE+OO rad/h tq 1.22E+01 rad/h ten inches abo&e the'assembly.
The.1.00E;OO rad/h was determined through theoretical cdmppter calculations con~
tained‘in Enclosures 2'and 3. The 1.22E+01_rad/h was determiﬁeq b& actual
measurement utilizing a Vietoreen.Intercomparison Chamber Model No. 415A'(SN
137) calibrated 1nd1rect1y by a Natlonal Bureau of Standards (NBS) Sr(¥Y)-90 ref--
erence 30urcej A 1. O3E+O1 rad/h determlnatlon was throuvh thermolumlnescent
dosimetry‘(TLD) techniques performed on a "refurbished" calibrator set (Table Ce -
1). Assumiﬁg a five minate expdaure.directly withih the beta radiation field,
the user's eye 1is exposed to a total of approx1mately 3. OOE 02 rad to 1. 02E+OO
rad for the theoretlcal and measured values (or 8.00E-02 rem to 1.02E+00 rem '
“with an assumed quality-factor of one for beta partlcles), and 9;79E—O1 rad
(9'79E—O1 rem) for tﬁe dosimetric determination. This totai dese represents
1 60 to 20 4 percent respectively, of limits spec1f1ed within Part 20 of 10 CFR
and AR 40-14, It should be noted, this- exposure is con51dered hlshly 1mproo ble
based on_aeveral faetors lnclus;ve of i -

&P The>AN/ADR—6 ia currently developmental and is>not utiiized.,

with the AN/UDM-2.

23



(2) The operator would need to be directly in the centrally lo-

cated twelve inch diameter field ten inches above the assembly.

(3 The operator would be slow in remov1ng the plate to requ1re

the five mlnute time 1nterval

) The operator would be 1mproperly UtlllZlng the AN/UDM-2 with

the shutter at the "100. R/hr" p051t10n rather than the "closed" p051tlon.

" (5) Thedoperator would not be heeding warnlng statementslor
proper procedures spe01flcally outllned within the TB for the AN/UDM-Z. .Based .
on the’ tralnlng of the operator and the requ1rement of all parameters to exist
;slmultaneously, ‘the hypothetlcal_occurrence is determined to be unllkely. _CQ“‘Q
sideration for exposure to the user's eye if'looking.directly intouthe well of
the Dlscharge Well Assembly with the platform depressed, can only 1dent1fy a
max1mum five mlnute exposure to be 2 50E+00 Sv (2. SOE 02 rem) This is 0.5 per—;,
‘Cent of the stipulated limits._ In addition, it is highly unlikely tbat tbe
platform'would be depressed or the user would attempt to peer into the_well for.
any length of tlme. The‘assumptions dO'not include actual_operational distanoe,-
vangular operatlonal p051t10n or time duration. Further external dosimetric. |

review can be evaluated from reference to the enclosed SAT reports.
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TABLE C-1
CUMULATIVE COMPARISON OF EXPOSURE RATE DETERMINATIONS

UTILIZING FILM BADGE AND TLD TECHNIQUES ON AN
“INITIAL ISSUE" AND "REFURBISHED" AN/UDM-2 RADIAC CALIBRATOR SET

. . : . _ Exposure
o * Film R Distance from . Exposure (Rad/hr) ,
" ##TLD No. - Badge No. Ring No. “Source (inches) - Time (min) TLD Film Badge Ring
0005124 fm—— e - S 8 ' ' 60 13.8 e e
0005125 . . A-004 | —— : : 8 ' 30 15.1 20.2 ceea
0005126 "A-005 A-001 - ' 8 ) 15 - 14.8 18.8 15.6
0005127 = =ee—e S e 12 _— 60 6.1 —
0005128 - “A-002 o ————— 12 : _ " 30 5.6 6.4 ——
0005129 © A-003. , A-003 . 12 , 15 5.4 6.8 6.3
- 0005130 A-001 L me— o .18 .. ' v 60 2.3 2.4 aaeaa
0005131 e e 18 : 30 P T —
0005132 R—— A-005 18 : . 15 2.2 ——— 2.48
0005134 = = ~—-—e _ ——— ' 8 = 60 26.9 —_— e
0005135 ‘B-009 . m——— ' 8 : 30 - 28.7 33.0 e
0005136 B-010 B-002 L -8 B ' 15 25.4 33.4 30.2
0005137  ;e——e P 12 . - 60 10.3 —— llen
- 0005138 - B-007 L me— ‘ 12 B , 30 10.2 13.2 e
0005139, - . B-008 B-0004 12 o 15 10.5 13.2 11.6
0005140 : B-006  e——— : ‘ 18 ' © 60 3.8 4.8 ——
0005141 - - e , ' 18 - 30 ‘3.8 ———
0005142 - ~——— B-006 : _ 18 ' 15 B 7% A — y,2
0005123 Control
0005133 . . - Control

¥npr indicates "Initial'Iésue“ Calibrator serial number 102. .
"B" indicates "refurbished" (with new sources) Calibrator, serial number 149,

¥%TLD numbers 0005124 thru 0005132, 1nclu31ve, were used for measurement of the "Inltial Issue® AN/UDM-2 Callbrator. serial number
102. . ,

TLD numbers 0005134 thru 0005142, 1nclu51ve, were used for measurement of Lhe "refurblshed" AN/UDM-2 Calibrator, serial number
149, ' : :



2. In order to determine radiological impact due to iﬁternal.ingeStion
or inhalation, the proceeding hypofﬁetical incidenté are pfoposed to‘determine
the ﬁppermost‘Bbﬁnd of impact.;'Thelradiologiéal.assessments_are expressed inAv
terms of committed ddse'eqﬁivalenté determined for organs with the greatest
potentiél of risk resultant from ﬁighiy iﬁprobable incidents-involving ingestion
or inhalaﬁion. The absorption of strontium following ingéstién:océurs primarily
ﬁhroughbdt the volume of mineral bone. inhalatidn of Sr-90 has been aSSigned to
inhalation class "D" since-itVis'not a titanate compound whiéh has'é moré tena-=
cious retention._ Class "D" indicates a reﬁention time in the-pulmonéry'region
of less tﬁan'1d days. Internal exposu£e'due to Sr-90 is prbposed-to.deménétrate
.committed dose equivaient limits méénitudes béiow ICRP 30,recdmmendations and
perhissible levels_cémpliant with regulétor} Stiéulatidns. Thevfolléwing inci-
dents are'highly improbable bﬁt undueétioﬁably_identify that thérekis no
significaﬁt environméntal_impact rgsultanﬁ from fielding qf_thé‘AN/UDM-z'hadiac

Calibrator Set.

a. Source Leékage/Damage Leading to Ingéstion:

(1) The AN/UDM-2 Radiac béiibrator Set contains sealed sources thch.
are required to be leak #ested for removable'COntaminétion every six .months
using protective handliﬁg procedqres. The}inéidents describéd concern: source
leakage witﬁout detection or‘source damage resulting invingestion with the addi;'

tional assumptions:.

" (a) The Discharge Well Assembly contains a total of approximately -

5.00E+O9'Bq (1.35E+02 mCi) within the sealed ‘sources.
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(b) One percent of the total activity (5.00E+07 Bq or 1.35E+00 mCi) is

distributed within the well assembly.

(¢) Ten percent is accessible for contaminating an occupational worker

(5.00E+06 Bq or 1;35€f01 mCi).

(d) Ten percent of the accessible contamination is tranéferred to the

individual (5.00E+05 Bg or 1.35E-02 mCi). -

‘(e)' One perceht.isAassumed ingested by the worker (5.00E+03 Bq or

1.35E-04 mCi). -

(2) The tabulated éommitted.dose'equivaienfs (fable.C-2) are based on

ICRP 3Q.data. The'maximUm'dosé equiyéleﬁt of 2;1OE;03 Sv (2.10E=01 rem)'to bone

is estimated for ingestion resultant from source damage’. The toﬁal.ingested_

3 activity of 5.00E+03 Bq (1.35E-O4 mCi) is 0.5 percent of the recommended ALI
J (1.00E+06 Bq) given for ingéstion}  - |

- TABLE C-=2

Committed Dose Equivalents to Various Organs Following Ingestion
' of Removable Contamination from Source Leakage/Damage

ACTIVITY INGESTED - - BONE - SURFACE R. MARROW
5.00E+03 Bq 2.10E-03 Sv. . " 9.50E-04 Sv

(1.35E-04 mCi) - (2.10E-01 rem) (9.50E-02 rem)

(3) It shouid be;noted, previoﬁs_prdbleﬁs of soﬁrce ﬁanufacture
rééulting in soﬁrce bﬁlge never identifiéd contéﬁihation of greater tﬁan 0.005 .-
microcuries. Therefo?e, tﬁé éssumptions givén for this”iﬁéident assessment'are
gxtreme in cohéideratioh:of t%e actuai quaﬁtitiés aSsumed'éQailablé forbcontém_

ination or removed from resultant damage and subsequently ingested. In addi--
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tion, operator training/guidance from TMs prevents mishandling of calibrator -
sets and ensure proper protective handling and testing at required intervals for

detérminatidn of possible removable contamination.
b. Sogrce Loss Leading to Improper Disposal in a Public Incinerator9:

(1) The following assessment proposes incineration of an AN/UDM-2
Radiac Calibrator Set. This incident is considered highly inconceivable due to
calibrator size and radiocactive warning symbols attached to outer encasements

10 ‘

and Source»assemblies. Thé assumptions employed for estimation of resultant

air concentration levels from incinerator emissions are:

(a) The AN/UDM-2 Radiac Calibrator Set ;é incinerated yielding an
initial activity (Qi) of 6.66E+09_Bq (1.80E+Q2 mCi)'within a municipal incinera-

tor processing 300 tons of refuse per day at fifty percent excess air.

(b) The Sr-90 released during the’incinération'process (fs)‘is ten

:percent of "the initial activity due to source encapsulation.

(c) The efficiency of the installed air pollution control systems for

particulates is 90 percent (i.e., the fraction of Sr-90. which escapes with stack.* -

gases, fr_= 0.1). .

{d) The aerodynamic mean activity diameterA(AMAD) of the released'par-"’“
‘ticles,is one micron. Thé diameteér of.the Sr-90 microspheres is typically 50

microns.

(e) The number of. persons feediﬁg one incinerator disposal route is

also assumed to be the exposed population of 73,000 individuals.
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(f) The entire activity of Sr-90 is released within a twenty~four hour

time frame.

(g) Fifty percent excess of the theoretical volume of air required for
compléte combustion of one pound (1b) is 2.00E+06 cm3/lb (Va). The weight of

refuse (Wr) incinerated is 6.60E+05 pounds.

‘(h) The atmospheric dispersion coefficient (X/Q) is assumed to be
2.00E-05 Seconds/m3.
(é)',Thé total activity released in a day (Q) is calculated qsihg the

formula:

Q= Qifsfr

'~ The total activity released is 6.66E+07 Bg (1.80E+00 mCi). The continuous

release (Q') rate over twenty-four hs is 7.71E+02 Bg/s (2.08E-05 mCi/sec).

(3)f The concentration of Sr-90 in the stack gas (Xé)'isrgiVen by:
Xs =.Q/VaWr

The averagevtwenty—féur'h concentration of Sr-90 is 5.05E-05 Bq/cm3 (1.36E-12 3
3) | ‘ . v

mCi/cm

'(4) Meteorologic conditions are assumed to be moderately stable with a
constant wind speed of one méter (m) per sécond, The maxihum downwind concen-
‘tra-

tioﬁ (X) is estimated from the general formula:

X = Q' (X/Q
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Resultant values indicate a concentration of 1;54E—02.Bq/m3 (4.16E-10 mCi/m>).

3

(5) Assuming an average dally breathing rate of 20.0 m~ per day, the

maximum exposed 1nd1v1dual would 1nhale 3. 08E~01 Bq (8.32E-09 mCl) on the day of

" incineration. Conservatlvely proposing that the average person inhales an

amount of Sr-90 equal'to one-third of this concentration, the total activity

-

inhaled would be 1.03E-01 Bq (2.78E-09 mCi).

(6) Committed dose equivalent limits using ICRP 30 dosimetric data are

 summarized in Table C-3. Realistic consideration of this incident is eliminated

based on user ability to maintain authorized possession with minimal to non-
existent occasion arising where transfer of a radiac calibrator set to an inecin-

erator becomes possible.

TABLE C-3

Committed Dose Equlvalents to Various Organs Resultant From
Inhalatlon Following Source- Incineration

Effected Group “Activity Inhéled  Bone Surface - R. Marrow

Average Exposed =~ - 1.02E-02 Bg 7.M5E-O9:Sv 3.37E-09 Sv -
Person - (2.7TE-10 mCi) " - (7.45E-07 rem) (3.37E-07 rem)
Maximum Exposed 3.08E-02 Bq 2.25E-08 Sv 1.02E-08 Sv N
Person (8.32E~10 mCi) (2.25E-06 rem) (1.02E-06 rem)

(7) The maximum downwind concentration wés.estimated-to be 1.54E-02

Bq/m :(4 16E 13‘uCi/cm3)‘ The air concentration limit for unrestricted areas as. .

3
spec1f1ed in Part 20 of 10 CFR is glven as 1.11E+00 Bq/m (3 00E-11 uCi/cm3) for

3
~soluble forms and 7. 40E+OO Bq/m (2.00E-10 uC1/cm3) for 1nsoluble forms. This

S limit is based on the standard for non-occupatlonal radlatlon exposure which is -

30



5.00E-03 Sv/yr (5.00E-01 rem/yr). The air‘concentrations-resultant from tnis‘
incident‘are identified to be magnitudes below reéulatory requirenents and:con-
tinue to_demonstrete insignificant to nonexistent environmental impact even with
severe‘essumptiOns outlined with.eacn incident. Further, if the AMAD is assumed‘
to be 50 microns, oeposition within the stack, and minimalArelease would occur
resuiting in a tremendous decrease in airborne concentrations. In addition, the
inhalation pathway of a particle nith an AMAD of 50 microns would be complete
deposition nithin'theonasel-pharynk region. Particulate transport processes
would translocate material to the gastrointestinal region, i.e;, the material
would be_ingested. Complete analysis of thls process is not detalled within
tnls assessment and would be con51dered the primary occurrence, but does not
present the worst possible theoretlcal 1mpact as does con51derat10n of a one

micron AMAD partlcle.

¢. Source Loss Resulting in Improper Disposal'Direotly to a Public

Landfil19:

(1) Proposing the AN/UDM-2 Radiac Calibrator Set incinerated in Sec—
tion III.C.2.b.(1)(é) is transferred to a solio waste landfill for.dispossl,
exposure to-surroundiné populations is-evaluated. Tne mode of exposure is~pre,_.tcf
sented>through'ingestion'of contamineted'ground weter which has infiltrated
public drinking water supply syStems. - The subsequent suppositions detail»the("-
parameters deveioped for'evaluation of»inpact to the environs:and'feeding popu;

lation:

(a) One percent leaching of the total sealed source activity (A=

6. 66E+O7 Bq or 1.80E+00 mCi) has occurred enterlng ‘the ground water wlthout fur-

~ ther dispersion (fL1 = 1.0).
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(b) The total volume.(VL) of leachate generated per yéar from an
average twenty-five acre landfill based on US Environmental Protection Agency
(EPA) estimates'iS'6.76E+06 gallons (2.56E+10 cm3) accounting only for the aver-

age precipitation infiltrate of ten inches'per year,

(e) No significant dilution of the contamination zone oecurs from

surrounding groundwater (fL2=1.O).

(d) One percent of the contaminated water is withdrawn for domestic

water supply (fd1) and five percent is consumed as drinking water (fd Y.

2

(2) The concentration of Sr-90 in the leachate (A;) as it enters the
zone of saturation is calculated by:
AL = ATV
The average Sr-90 condentration_in the leachate generated is approximated to be

2.59E+03 Bq/m> (7.00E-08 uCi/em’).

(3) The amount of activity ingeSted.(Ainé) as a fésult of contaminated

water in the public drinking water supply is estimatgd by:

Ring = Vifqqfaoty

The dietary intake by the entire surrounding population (73,000) would be
3.33E+04,BQ:(9.00E-04 mCi). The average individual dietary intake would be

4,55E-01 Bq (1.23E-08 mCi).

(h) The dose commitment to the maximally exposed individual is assess-
ed.with fhe assumption that the annual dietary intaké‘of‘water (iw) is 3.TOE+05
3 o . :

cem~ and consists éntirely of ground water contaminated with Sr-90 at the same
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concentratlon as calculated for 1eachate (AL -_2 59E+03 Bgq/m~, 7.00E-08 uCl/cm3)

1ncorporated into the formula.

Aing = TwlL

The total activity estimated to be consumed is 9.58E+02 Bq (2.59E-02 uCi). Com-
mitted dose equivalents due to leaching from a landfill to accessible drinking

water are summarized in Taple Cc-4,
TABLE C-4

Committed Dose Equivalents to Various Organs Resultant From
Ingestion Following Leaching of Contaminated Groundwater
to Public Drinking Water

Effected Group fctivity Inhaled Bone Surface 'R. Marrow .

Average Exposed 4.55E-01 Bq - - 1.91E-07 Sv - 8.65E-08 Sv
Person (1.23E-08 mCi) (1.91E—05 rem) - (8.65E-06 rem)
Maximum Exposed 9.58E+02 Bq - . 4.02E-04 Sv 1.82E-04 Sv
Person N (2.59E-02 uCi) (M 02E-02 rem) (1.82E-02 rem)
TOTAL PUBLIC 3.33E+04 Bq  1.39E-02 Sv . 6.33E~03 Sv
: - (9.00E-04 mCi) (1.39E+00 rem) (6.33E-01 rem)

(5) The maximum permissible water concentration aS'specified in 10 CFR .

’Part 20 is 1.11E+04 Bq/m3 (3.00E-07 uCl/cm3) for soluble forms and 1. 48E+O6
Bq/m3 (H O0OE- 05 uC1/cm3) for insoluble forms of Sr-90 in unrestrlcted areas..
The concentratlons assessed for Sr-90 in the 1eachate are 3 30E+01 percent of

"~ the soluble limit and 1.75E-01 percent of .the 1nsolub1e llmlt. it should be .
noted that no consideration has been given to actual dispersion coefficients,
deposition, or_dilution factore which would.occpr during ground transport tre-.

mendously decreasing resultant values,

33



d. 1Installation Firé{

(1) The préposed incident involves an installation fire which océurs
during bulk storage at LBDA enveloping AN/UDM-2 Radiac Calibratof Séts and
releasing Sr-90. The wafehbuse facility is equipped with complex sprinkler sys=
tems coveringzoné—hundred percent of the area aﬁdvan automatic alert to the LBDA
firefighting unit which.has_at maximum a two to'three minute responsé time. .The
firefighter unit is aware of the radioactive material sforage area and.has'.
stanaard operating procedures inclusive of protective'éiothing,-éelf-coﬁtainéd
resPirétory‘aevices and procedures limiting water usage and imﬁédiate e&écﬁation
of personnel from downwind'areas if nécessafy.r Thg hyéothetical ihcident assu-
med thevfollowing for 6ccupationally invglved firefighters in the immediate.

vicinity performing extinguishing operations:'

(a) The maximum number of AN/UDM-2 Radiac Calibkator’Sets possibly
stored at any time in the installation is five hundred for a total storage

activity of 3.33E+12 Bq (9.00E+04 mCi).

(b)- Prior to extinguishing the fire, tén perceﬁﬁ ofAﬁhe ﬁnits aré
involved releasing oﬁe percent‘of the total activity for each set_within ﬁhe 
-assemblies.v Qné percent'of the @otal activityvfor each set within thé éaSe iS
released and not deposited.. Ten percent of the activity ié noﬁ deposited Qithin‘
the transport containér case and is released’ as aiqurne partiqu;ates.'

The quanﬁity released during:a one’houf'time_iﬁtefval is 3.33E+06 Bqg (9;06E-sz.

mCi).

(e) .Thebvolume of air in the warehouse is 1.23E+04 m3 yielding

2.71E+02 Ba/m3 (7.32E-06 mCi/m>).
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(d) The breathing rate of persons involved is 1.2 m3/h.

(e) - The total intake for each firefighter is 3.25E+02 Bq (8.78E-06
mCi) aSsuming no implementation of respiratory protective devices during the one

hour period..

(2) The committed dose equivalents as calculated uSing ICRP 30 data
are given in Table C-5. No additional estimates were’included for the general
public due to conservatlve dose equivalents derived for non—occupational indi-
 viduals in the immediate vicinity. and dlsper31on factors which would further
reduce dose commitments. It should be noted that no con51derat10n in dose
_estlmates for flreflghters included ventilation of the building durlng extln—
gu1shment or the use of resplratory protectlve dev1ces. The_total inhaled
actiyity is 4.6LE-01 percent of the ALI (7.oos+ou Bqg) recommendation'for‘inhala-

3 or 7.32E-09 uCi/ems) when averaged

tiop. The air concentratien_(2.7TE+Q2 Bq/m
over one year (365 days) is equivalent to 7. 42E;01 Bq/m3'(2'O1E-1T ﬁCi/cm3)

The concentratlon limits as spe01fied in Part 20 of 10 CFR ar° 1 11E- OO Bq/m3
(3 00E-11 uC1/cm3) for soluble forms or T7.L4OE+00 Bq/m3 (2.00E-10 uCl/cm3) for_
1nsolub1e forms. The concentratlonullmlts derived in this eyaluatlon are below:
one'third maximUm permissible limit;.accoupting for variatien of individpai

doses. Further, considerations indicated in paragraph c.2. b(7) also apply

regarding. partlcle 31ze, pathway and depos1t10n parameters.
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TABLE C-5

K} Committed Dose Equivalents to Various Organs Follow1ng
‘Inhalation Due to Installation Fire

Activity Inhaled : . Bone Surface _ R..Marrow
3.25E+02 Bq _ 2.37E-04 Sv ‘ © 1.07E-0Y4 Sv

(8.78E-06 mCi) o (2,37E—02 rem) (1.07E-02 rem)

(3) Operations in the unlikely event of oeeurrence would be conducted
with some awereneSS of £he potential hazard and with measufes of'protection to
reduce inhalation risks.' The probablllty of fire at the installation 1nvolv1ng
the AN/UDM- 2 Radiac Calibrator Sets approaches zero due to institution structu-
ral composition, fire walls between warehouse sections,-eompleX'sprinkier

systems, and firefighter'units which would respond prior to any conceivable

" incorporation of units containing radicactive materials.

e.. Individual Storage Area Fire:

1 The fieldedrAN/UDM—Z Radiac Calibrator Set will be used by mobile -

callbratlon teams in spe01f1cally d631gned vans. The calibrator set isvstbred"

within a flre resistant cablnet._ Hypothetlcally, if the unit were subJected to
heat or fire causing breach of . the callbrator sourcellntegr1ty. the follow1ng_':f'

assumptions are presented:

- (a) Within a fifteen minute time frame, fire surroﬁnds the cabinet
causing one percent release of activity to the calibrator assembly, one pefcent

release to the encasement resultlng in ten percent escape to ‘the storage cabi-

net, i.e., 6.66E+04 Bq (1 80E-03 mci).
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(b) Fifty percent of the activity escapes the encasement to the
cabinet interior releasing ten percent to the van interior (2.14E+01 m3)‘yield-

ing 1.56E+02 Bq/m> (¥.21E-06 mCi/m3).

(¢) The breething rate of an occupational worker is 1.20 m3/h.
Assuming air concentrations are unchanged, the worker failing to implement a
protective respiratory device for approximately five minutes wouldvinhale a

total activity of 1.56E+071 Bq (U4.21E-07 mCi).

(2) fhe_committed dose equivalents using ICRP 30jdata.arevsummarized
in Table_C-6.' The eﬁaluation preeenﬁed considered tne minute possibility of
fire enveloping.the specifically designed»fire-resistanb~cabinet and the attemot
to arrest the fire without respiratory nrotective devices or air‘exchange caus-
iné dilution and.decrease‘in inhaled activify. Release of.ectiViﬁy prior to.

‘ extinguishmenﬁ is reelistically improbable with the avaiiabiiitj of firefighting
devices end ueer response. The total 1nhaled activity is 2. 23E 03 percent of
the recommended ALI for inhalation (7 00E+05 Bq) ~ The concentration guides for ,n'
restricted areas as spe01f1ed in Part 20 of 10 CFR are 3 7OE+O1 Bq/m3 (1. OOE-09
uCi/en3) for soluble forms and 1.85E+02 Bq/m3 (5.00E-09 uCi/em’) for insoluble
forms. The presented a1r concentration is equivalent to 1. 56E+01 Bq/m3.
v(U.21E-1O uCi/cm3).0r averaged over one year equal to 4.26E-02 Bq/m3 (1.15ﬁ;12
uCi/em3). The air_concentration levels are belon one ﬁhird_of the permiseible.

limits which are based on standards for'occupational ekposure'levels of 5.00E-02

Sv/yr (5.00E+00 rem/yr).
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TABLE C-6 : .

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

ACtiviﬁy Inhaled Bone Surface . R. Marrow

'1.56E+01 Bq o 1.14E-05 Sv 5.15E-06 Sv

(4.21E-07 mCi) (1.14E-03 rem) - ~ (5.15E-04 rem)
f. Transportation Accidents:

‘(1) Transportation of the AN/UDM—Z Radiac.Calibrator Sets between
facilities is;most frequentAduring operations with regard to mobiié.calibration'
teams. The_tranSport scenario'involves vehicular collision fésulting in fire}
explqsion,.and subséquent rélease‘of célibratot soprce:activity‘to the environ.
Inhalation risk_is'éonsiderédvthe primary_immediéte mode of exposure to indi-

viduals in the vicinity with the assumptions:

(a) The AN/UDM-2 Radiac Calibrator Set transported is assumed to pos-

sess a total acﬁivity of 6.66E+O9'Bq (1.80E+02 mCi).

(b) Fifty percent of thé total activity is instantaneously and

uniformiy'distributed within a hemispherical volume whose rédius equais-ZOO

3

meters-yie;ding a total volume of 1.67E+07 m~ and whose activity~concentfation

per .unit leumefis 1.99E+02 Bq/m3 (5.39E—06 mCi/m3y.

(¢) Individuals within the presecribed area have arbreathing_fate of
1.20 m /hr. Assuming no change in activity per unit volume through dispersion
- for an hour or evacuation of any individual, the total activity inhaled within

the one hour time period would be 2.39E+02 Bq (6.47E-06 mCi).
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(2) Approximations of committed dose equivalents to various organs
using ICRP 30 evaluation are summarized in Table C-7. The air concentration of

: 3
1.97E+02 Bg/m (5.29E-09 uCi/cm3) when averaged over a one year time interval is-

.3 .
5.43E-01 Bgq/m (1.48E-11 uCi/cm3).. This concentration is below maximum per-
missible unrestricted air concentrations specified in Part 20 of 10 CFR .
Further reduction'in quantities inhaled and resultant committed dose equivalents

would occur through wind dispersion and evacuation of contaminated areas and as

discussed in paragraph C.2.b(7) above.

TABLE C-7

Committed Dose Equ1valents to Various Oréans Resultant
from Inhalatlon Following a Transport Incident

Activity»Inhaled Bone Surface . _R. Marrow
-2.39E+02 Bg 1.74E-04 3v o 7.3GE-05 Sv

(6.47Ef06 mCi) : (1.74E-02 rem) ' : (7.89E—O3_rem)’

(3 Thé probability of transport inéident as proposed’is considered
-hlghly 1mprobable due to absence of documented’ 1nc1dents within the hlstory of -
'the callbrator set possession, publlcatlons statlstlcally 1dent1fy1ng minimal

1"

Lprobabillty in comparlson to total shlpment 1nc1dent -and compllance-to "“pll— '

cable DOT regulations gove;ning paékaging/tfansport. Any_condeivable damage to -
the unit in.transit would not be 6f a>Severe nature but rather.from jolpiné or
vcompfessién whigh wouldAnot release material to fhé environ; Upoﬁ occurrenée. '
damége-would be'immediately.obvious to the.authorized user wﬁc would téke
.appfopfiate.action to contain the uﬁi# for return 6r dispoéal as'specified in-

AR 385-11 and associated technical manuals.
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() .Table.A—1 summarized resultant committed dose_equivaienté to bone
surfaces from proposed hypothetical incidents. The occupational worker is
identified as reéeiving the maximum‘unnecessary infernal exposure td Sr-30
through improper use or damage to the source contained Qithih the AN/UDM-2
Radiac Calibrator Set.. Each proposed iﬁcident, although regarded as highly

inconceivable, demonstrated levels below those recommended by ICRP or regula-

tory standards. The total intake of S5r-90 assessed for the various evaluations

are estimates based on general assumptions and are in excess of more realistic

or actual quantiﬁy intake which would reéult in decreased. committed dose equiv-

'_élent detérminations. Properly implemented procedures for use and indicated

sgfety precautions eliMinate'éssociation of radiological/environmehtal impact
with the use of thé calibrator set. The establishéd saféty fequirements and
strict operaﬁiﬁnél.guiQelines dismiss.COnsidérétioh:of éhy ﬁroppsed iﬁcideht as .
probable and éoncludéithat no environmental impact or radiological health
hazard would_arise from implementation or incorporation of the AN/UDM—Z_Radiacv

Calibrétor Set anywhere within the Army Supply System.

g. Theoretical Radiological‘Evaluation of Utilizing Both the AN/UDM-2

and AN/UDM-TC Radiac Calibrator Sets. |

.(1) In'qr&ér té completely'encompéss theoretical environmental/
radiological impaét_resulting from htilization of radiac calibraﬁof sets within‘
the Army system, a cumulative.tabulétiqn is bresented'iﬁ Table C-8 based on
daté:provided wiﬁhin this assessment and the Environmental Assessment for,thg"
12 ' | |

AN/UDM-7C Radiac Calibrator Sets ~. The AN/UDM-2 and AN/UDM-7C Radiac Calibra-

tor Sets méy often be utilized. stored,-or transferred simultaneously at

"~ various ArmY-activities/installations.' The parémeters and assumptions utilized



within both environmental documents are similar and are determined to be suffi-

cient for simple comparative means in final evaluation.

(2) Revieﬁ of Table C-8 data, indicates'thé highest cumulative
percent ALI to an occupational worker resgltant from the theoretical incident
of source leakage/damageu An 6verall view of .the theoretical incidents and
their prébabilities would suggesﬁ source leakage/damage to‘Be %he most probable
of theoretical incidents. The cumqlative percent ALI is identified as 6.30E+OOT
percent. Thié value i; minimal in consideration of calibrator design ahd
stringeht safety requirements not fully considered within thé assumptioné:
Therefore, any actual/true environmental or radiological impacp is.undbubtedly
minimal to non-existent. The comparison is presented to fﬁlfill local command

environmental review in accordance with AR 200-2.
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TABLE C-8

CUMULATIVE COMPARISON OF THEORETICAL IMPACTS
FROM UTILIZATION OF RADIAC CALIBRATOR SETS

o ‘ | » - - CUMMULATIVE
[HEORETICAL INCIDENT . ACTIVITY INGESTED/INHALED ALI - PERCENT ALI PERCENT ALI
\. SOURCE LEAKAGE/DAMAGE | | | I |

1. AN/UDM-TC 1.16E+0H Bq (3.10E-01 uCi) 2.00E+05 Bq ' 5.80E+00%

2. AN/UDM-2 . _5.00E+03 Bq (1.35E-04 mCi) © 1.00E+06 B4  5.00E-01%  6.30E+00%
3. IMPROPER DISPOSAL TO INCINERATOR'(MAXIMUM.EXPOSED'PERSONf- ' |
1. AN/UDM-TC . 4.30E-03 Bq (1.20E-07 uCi) © 2.00E+01 Bq¥ * 2.15E-02%

2. AN/UDM-2 - 3.08E-02 Bq (8.32E-16-mCi) 7.00E+04 Bq¥ 4. 4OE~05% 0 2.15E-02%
C. IMPROPER DISPOSAL TO LANDFILL (AVERAGE EXPOSEb.PERSON) | |

1. AN/UDH-TC 6.70E+01 Bq (1.80E-03 uCi) o _é;oos+ou Bg¥ ~  3.35E-01%

2. AN/UDM-2 - 4.55E-01 Bq (1.23E-08 mci) 1.00E+05 Bq* 4.55E-04%  3.35E-01%
D. STORAGE AREA INSTALLATION FIRE = ” | | | |

‘,1. AN/UDM-TC - 1.80E+00 Bq (H.91E=05 uCi) ,: 2.00E+02 Bq 9.00E-01%

2. Anzupm-z,  3.25E+02 Bq (8.TBE-06 mCi) T.00E+05 B H.6UE-02% 9.46E-01%
E. INDIVIDUAL STORAGE AREA FIRE "

1. AN)UDM-7C R | 8.703-01 Bq (2.30E-05 uCi)  2.00E+02 Bq 1.30E+00%

~2. AN/UDM-2 - 1.56E+01 Bq (4.21E-07 mCi) ’7}oog+05 Bg  2.23E-03% 1.30E+00%
F. TRANSPORT '

. AN/UDM7C 5.30B400 Bq (1.M0E-0M uCi) . 2.00E+01 Bq 2.60E+01%

2. AN/UDM-2 2.39E402 Bq (6.47E-06 mCi)  T.00E+04 B 3.41E-01%  2.63E+01%

*Ten percent of ICRP 30 ALI due to exposure to non-occupational individual
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D. EVALUATION OF ALTERNATIVES

1. Radionuclides, such as Cobalt-60 or Cesium-=137, which are‘gamma
emitters and utilized for calibfation of radiation detection instrumentation

traceable to the National Bureau of Standards, are utilized for calibration of B

the AN/PDR-27( ) which support operations involving the AN/UDM-2 Radiac Caiibra—

tor ‘Set. These radionuclides require a tremendous amount of shielding to insure’

occupational Safety»to ionizing radiation.' All field eqdipment is required to

- weigh fifty pounds or less. Therefore, a calibrator was developed utilizing

Sr-90 producing an output of at least 300 mR/h+30 perceﬁtvto check the highest .
scale of_the AN/PDR-27( ) and approximately 130 R/h+30 percent to check the
highest scale of the IM-1T4( ). It is impossible to utilize any gamma-emitting

radionuclide within the AN/UDM—Z Radiac Calibrator Set and remain below the

‘fifty pound weight limit in addition to:retainihg the functional requirements of

:this equipment.

2. The AN/UDM-2 Radiac Calibrator Set is mandatory for maintaining tac-

-ﬁical capability within the.Army for checking beta-gamma detection

instrumentation and pocket dosimeters. A "no action" alternative cannot be con- .

sidegéd based on requirements and activities which fulfill'the-Army_mission.-
E. Status of Compliance

The AN/UDM-2 Radiac Caiibrator Set'contaiﬁing_Sr-éo, is subjeét to
regulation by fhe NRC.‘ The extent{of the.reguiation is stafed in 10 CFR. .The'
CECOM NRC 1license reﬁewal.application hias identified all areas éf cbmpliance to
10 CfR.' No specific state or 1oca; permits or_licenseé'éfe'requiredrdue to Fed-

eral control,' Ihe'proposed action includes transport of'calibratbr sets between
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installations for which CECOM has demonstrated compliant measures with regard to

shiphent and packaging as required by DOT regulations.
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' Engineering Directorate

US Army Communications-Electronics Command

Fort Monmouth, New Jersey
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DEPARTMENT OF THE ARMY CPT Cherry/1m/AUTOVON
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY 584-3502
ABERDEEN PROVING GROUND. MARYLAND 21010

13 NOvisec

HSE-RH/WP

SUBJECT: Radiation Protection Special Study No. 28-43-0910-81, Calibrator .
Set, Radiac AN/UDM-Z NSN 6665-00-179-3037, 25 March - 17 October
1980

Commandar

- US Army Materiel Deve]opment

and Readiness Command
ATTN: DRCSG

- 5001 Eisenhower Avenue
~ Alexandria, VA 22333

1. AUTHORITY.

a. AR 40-5, Health and Environment, 25 September 1974.

b. Letter, DRSEL-SF-H, HQ US Army Communications and Electronics-
Materiel Readiness Command (CERCOM) and Fort. Monmouth, 17 June 1980, subject:
Request for Health Physics Services, and indorsement thereto.

2. - REFERENCES. -

a. AR 40 14, Contro] and Recording Procedures for Dccupat1ona] Exposure
to Ion1z1ng Radiation, 20 May 1975. .

b. TM 11-6665-227-12, Operator's and Organizational Maintenance Manual:

'_Calibrator Set, Radiac AN/UDM-2 (NSN 6665-00-179-9037), 13 June 1975°

c. TB 11-6665-227-12, Safe Handling, Storage, and Transportation of

'Ca11brator Set, Rad1ac AN/UDM- NSN 6665-00-179-9037, 2 Ju]y 1975,

.d. Message, HQ CERCOM DRSEL-SF-H, 072020 Apr 80, subject: Deadlining
of the AN/UDM-2 Radiac Ca11brator Set, NSN 6665-00-179-9037. '

3° PURPOSE. This special study was performed to determine the presence and
extent of health hazards due to ionizing radiation from the Calibrator Set,

Radiac AN/UDM-2, NSN 6665-00-179-8037. Further, the associated .radiation

protection program was evaluated for conformance w1th current directives for
radiation protect1on. :



HSE-RH/WP .
SUBJECT: “Radiation Protect1on Special Study No. 28-43- 0910 81, Ca11brator

Set, Radiac AN/UDM-2, NSN 6665-00-179-9037, 25 March - 17 October
1980 ‘ i

(2) Locations and results of measurements on the Calibrator,
. TS-3495/UDM-2, are given in Table 2 in Inclosure 2. These-data indicated
. that an operator would not be likely to receive more than 10 percent of the
dose equivalent limits in paragraph 6a, AR 40-14, during normal use of this
.item when the procedures in TM 11-6665-227-12 are followed.

(3) Locations and results of measurements on the Calibrator,
TS-3494/UDM-2, are given in Table 3 in Inclosure 3. These data indicated
that an operator would not be likely to receive more than 10 percent of the
dose equivalent limits in paragraph 6a, AR 40-14, during normal use of this
- item when the procedures in TM 11-6665-227-12 are followed.

b. Eye Exposure to Beta Particles. Warnings embossed on the

- Calibrators, TS- UDM-2 and TS- /UDM-2, and contained in ™

. 11-6665-227-12 were adequate to inform personnel of the eye hazard of
strontium-90 beta particles. The design of the equipment was such that eye
exposure to beta particles was not likely during normal use when the
procedures in TM 11-6665-227-12 are followed.

c. Source Leakage. Four wipe tests were taken on Calibrator Sets,
AN/UDM-2, serial numbers 027 and 479. No significant leakage from the
sqQurces was found. '

- d. Records, Regirts, and Surveys.

.(1) Paragraph 1-8, TM 11-6665-227-12, states that bremsstrah1ung
-produced “....radiation dose rates from sources (4) no greater than 2

millirads per hour at outer case surface."’ As data in Table 1, Inclosure 1,
‘indicated, this statement is incorrect coe o S

(2) It has been noted by CERCOM that “....several sealed radioactive
sources extended into the cavity chamber of the dosimeter discharge well _
assembly, TS-3495/UDM-2, portion of...." Calibrator Set, Radiac AN/UDM-2 (see
reference 2d). Wipe tests taken by CERCOM personnel were analyzed by this
"~ Agency. No significant leakage of the sources was found. Calibrators, _. ..
. TS=-3495/UDM-2, were dead11ned by CERCOM pending repa1r and repTacement of .
faulty units.

"6. CONCLUSION. A review of the findings indicated that there were no health
hazards due to jonizing radiation from the Calibrator Sets, Radiac AN/UDM-2,
available for study. The associated radiation protection program was being
conducted in accordance with current directives for radiation protection with
~an exception for which the following recommendation is provided.



HSE-RH/WP

. SUBJECT: Radiation Protection Special Study No. 28-43-0910-81, Calibrator
% Set, Radiac AN/UDM-2, NSN 6665-00~179-9037, 25 March - 17 October
! 1980

TABLE 1. EXPOSURE RATES - CLOSED CASE. -

Coordinates Exposure Rate (mR/h)
Point No.* (x, y, z){inches)* above background
1 (0, 6, 0) | | 2.0 + 0.5
2 (0, 0, 5) . 447F0.2
3 (-6, 0, 5) ° - 1.05 + 0.13
I (0, -6, 0) . ' . 2.5 + 0.5
5 (-6,6,-5) . 1.8%¥0.3
6 (6,6,-5) - . 2,0%0.3
7 (0, 0, 44.4) - - 0.082 + 0.011t
8 (0, 0, -5) | 4.1 ¥ 0.5
9 : (6, 0,0 - - - 21270.19
10 ' (6, -6, 5) - } : - 1.11 + 0.08
11 . ’ (-6, 6, 5) - 0.93 + 0.08
12 {6, 6, 5) , - 1.13 + 0.17
13 A (-6, =6, =5) ~ 1.26 ¥ 0.16
14 (6, -6, -5) - 2.1 70.4
15 (-6, -6, 5) . 0.78 ¥0.06
o 16 : - (45.4, 0, 0) I 0.070 + 0.010 -
Y- 7 (0, 45,4, 0) 0.060 ¥ 0.011
' 18 S . (0, 25.7, 0) ‘ o 0.144 + 0.016
) 0.19 ¥ 0.04

19 o (25.7, 0, 0

* Refer to figure for point locat1ons and coord1nate system.
t We1ghted average of two TLD packets.
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SUBJECT: Radiation Protection Special Study No. 28-43-0910-81, Calibrator
< "~ Set, Radjac AN/UDM-2, NSN 6665-00-179-9037, 25 March - 17 October
b 1980
|

" TABLE 2. EXPOSURE RATES - TS-3495/UDM-2 -

Location* _ Exposure Rate (mR/h)t
1. Face of stopwatch ' 3.4 + 1.0
2. -Stem of stopwatch 1.0 + 0 3
- 3. Center of opening above instruction
plate in plane of dosimeter shelf : 1.33 + 0.20
4. Same as 3 except near center of edge
- opposite nomenclature label L 1.0 £ 0.2
5. Underside of dosimeter shelf below . '

"middle hole of row farthest from
discharge well on side nearest

nomenclature Tabel _ . 1.8+0.4
" 6. Same as 5 except on opposite side . 1.64 + 0.20
7. On radiation symbol on discharge well - , 7 +2
8. 0On surface of discharge well
© near access hole towards side : : :
with nomenclature label . 1625
9. Same as 8 except towards opposite s1de : 15 2 +0.9
- 10. Same as 3 except near center - 0.13
+ 0.

edge closest to handle . ’ 0.6l

* Refer to Figure 1-2, T™ 11- 6665 227 12. ’
-t Measurements made w1th stopwatch in position shown in f1gure 1-2, TM -
- 11-6665-227- 12 but with no dos1meters present. :
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ABSTRACT

This réport contains the results of dose rate calculationé
to operating personnel using the RADIAC AN/UDM-2 calibrator.
The calibfator contains four 50 millicurie and one 125
microcurie Sr-90 sources.v'Five'locationsvon the calibraﬁor
‘assembly and one hypothetical semi-infinite cloud were
-calculated for personnel exposure, Contribution toc dose

rate due to bremsstrahlung was included.
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SECTION 1

INTRODUCTION

Realistic upper-bound dose rates were calculated for personnel
operating the RADIAC AN/UDM-2 Calibrator Set which contains
four nominal 50 millicurie Sr-90 sources and one nominal 125

microcurie Sr-90 source.

The RADIAC AN/UDM-2 Calibrator Set consists of two major

assemblies, the RADIAC TS-3495/UDM-2 calibrator assembly, and

the RADIAC TS-3494/UDM-2 calibrator assembly, shown in Figures
1 and 2, respectively. Each major assembly is housed in |
one-half of a Waterproof, aluminum case. A handle is-pfo-
vided on each assembly to facilitate hapdling. (1)

Figure 3 is a sectional view of the RADIAC TS-3495/UDM-2
discharge well assembly, which contains four Sr/Y-90 sources;
three 50 millicurie sources in the lower cavity and one 125

microcurie source in the upper‘cavity. The lower field of

:radiation (due to the three 50 mCi sources) is closed off _
- from the access hole by a spring loaded platform. The'lownr
}fleld is exposed when a dosimeter is inserted deep 1nto the

access. hole by depressing the spring loaded platform. A spring
loaded swivel cover (not shown) attached to the top of the
dlscharge well assembly covers *he access hole.

Figure 4 is a sectional view of the RADIAC TS-3494/UDM-2

dose raté jig assembly, which contains a single 50 millicurie
Sr/Y-90 source. Access to the radiation field is gained

" through a sliding drawer in the assembly. A rotating shutter

is located between the sliding drawer and the encapsulated
source. The shutter has two holes which prov1de radiation

flelds for Callbratlon purposes._



Section 2 of this report describes the calculational tasks
performed and all relevant assumptions. Section 3 presents
the results of the calculations performed.  Section 4 is a
discussion of the results obtained in comparisons to dose

rate measurements at selected locations as performed by the

. Department of the Army (6). References used in the pre-

paration of this report are tabulated in Seétion 5. Section
6 presents the mathematical techniques used to calculate the

dose rates from bremsstrahlung and beta radiation.
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Figure 'l - Radiac 3495/UDM-2 Calibrator Assembly
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Figure 2 - Radiac

3494/UDM—2 Calibrator AsSembly
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e I _ SECTION 2

CALCULATIONAL TASKS AND ASSUMPTIONS

Five locations were selected as primary areas of concern for
personnel exposure, and one hypothetical case was selected to
provide a worst-case upper bound. Each location selected

was designated as a unique task, and calculations were performed
to determine resultant dose rates. These tasks are described
below with relative assumptions identified. A general assump- -
tion for Tasks 1,2,3,5 and 6 is that the Sr/Y-90 was uni-

formly distributed on the source assemblies.

Task 1

The dose rates,to-operating personnei at the handles of the
subassemblies,. Figures 5,6;7 and 8, were calculated from
contact at the handles to a distance of 91 centimeters { 3 ft).
It was assumed that the spacer block was in place, the brass
components_cohsisted of 65% copper ahd‘35%‘zinc, and that all
sources were inserted until their windows were aligned with

but not'protruding-from the openings in their shields.

~Task 2

The dose rate to dpérating.personnél using the TS-3495/UDM-2
qalibrator; Figures 9 and .10, was calculated assuming the
swivel cover open, the épring loaded dosimeter platform fuily
depressed, and no dosihéter‘in the well. Dose rates were _
calculated to a distange of 91 centimeters ( 3 ft) above'thef-{
horizontal plane at the centerline of the well opening. The;<

same assumptions. as Task 1 were also made in Task 2.

Task 3

The dose rate to operating personnel using.the TS;3494/UDM-2:
calibrator assembly was calculated assuming the cover plate
removed and the shutter rotated to expose fhe~source, Figures'
11, 12 & 13. Dose rates were célculated to a distance of 91
R : centimeteré { 3ft) above  the opening perpendicular to the

horizontal plane of the opening. Spacer block was removed. .



Task 4

A hypothetical case was calculated in which an individual was
enveloped in a 200.125 millicurie Sr-90 semi-infinite cloud
equal in radius to the mean range of the Sr-9%90 beta particle.
This calculation represents the total airborne dispersion of
the four 50 millicurie and the one 125 microcurie Sr/Y-90

sources.

Task 5

The dose rate to operating personnel using the TS-3495/UDM-2
calibrator, Figures 14-& 15, was calculated assuming that the
swivel cover on the discharge well was open, the spring loaded

dosimeter platform was in its raised position and the dosimeter

well was empty. Dose rates were calculated to a distance of
91 centimeters ( 3 ft) above the well perpendicular to the
horizontal plane of the well opening. The same assumptions

made in Task 1 were also made in Task 5.

Task 6

The dose rate to operating personnel uéing.the TS—3494/UDMf2
calibfator, Figures 16 & 17 was calculated at tbe opeﬁing in
the drawer to the point on the case in line with this geometry,
assuming that the shutter was rofated,to the 100 Rad setting
and that the spacer block was removed from the drawer. It

was also assumed that the sourcé was inserted in the tungsten
shield with the windows aligned with but not protruding from

the opening in the shield.



Task 2

SECTION 3

RESULTS OF. CALCULATIONS

Task 1

Photon flux from bremsstrahliung for seven energy groups
(0.0-1.6 MeV) are shown in figure 5 for contact with the
case at the handle located nearest the discharge well to
81 cm perpendicular to the case. The total photon dose
rate from bremsstrahlung is shown in figure 6 for the same

configuration.

Photon flux from bremsstrahlung for six energy groups
(0.23-1.6 MeV) are shown in figure 7 for contact with the
case at fhe handle located nearest the doserate meter to

91 cm perpendicular to the case. The total photon dose

“rate from'bremsstrahlung is shown in figure 8 for the same

-configuration.

~

Figure 9 shows thé photon flux from bremsétrahlung for -
seven energy groups (0.0-1.6 MeV) for the centerline

perpendicular to theé horizontal plane at the opening on

the discharge well with the platform fully depresséd and,

no dosimeter in the well. Figure 10 shows the total phqtpn*.
dose rate from bremsstrahlung for this same configu}atioﬁ}_
Both figures are from 0.0 cm to. 91 cm above the opening on

the discharge well.

Task 3

Figure 11 shows the photon flux from the bremsstrahlung for
seven energy groups (0.0-1.6 MeV) for the centerline perpen-
dicular to the horizontal plane at the opening in the doserate

meter assembly beneath the removed plate that bears the

."warning" label.  The total photon dose rate from bremsstrahlung

is shown in figure 12 for this same configuration. Figure 13



~are from 0.0 cm to 91 cm above the operiing on the discharge

provides the beta dose rate from the uncollided flux. All

. three figures are from 0.0 cm to 91 cm above the opening.

Task 4

Calculations’were performed for the beta dose rate to a man
standing on the ground in a semi-infinite 200.125 millicurie

cloud equal in radius to one mean free path. The concentration

Sr/Y-90 in the cloud was 3.44'x’10_2Ci/m3each, for Ci total

6.9 x 10_2Ci/m3. The dose rate was calculated to be

31.2 Rad/hr.

o O
th Fh

"Task 5

Figure 14 shows the phofon flux from bremsstrahlung for

seven energy.grdups {0.0-1.6 MeV) for the ceﬁterline perpen-
dicular to the horizontal plane at the‘opening'on‘the dis-
charge Well.with the platform fully released and no doéimetér,
in the well. Fiéure 15 shows the total photon dose rate from
bremsstrahlung for this same configuratioﬁ. Both figures

.

well.

Task 6
Figure 16 shows the photdn flux from bremsstrablung for seven
energy groups (0.0-1.6 MeV) beginning at the upper edge of the.

1.8 cm hole in the doserate meter drawer up to the case at a

45° angle to the centerline of the hole.

- Figure 17 shows the total photon dose rate from bremsstrahlung

for this same configuration.

10
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SECTION 4

DISCUSSION OF RESULTS

7, 8)

I - ki

Task 1 (Figures 5, 6

This task regquired the determination of the amount of
bremsstranlung produces by all five scurces. The photon
flux for each of the seven energy Jgroups were attenuated
throﬁgh the multi-materials to the outside of the case.
The contact dose rate on the case at the handle closest to
the discharge well was calculated'to>be 2.6 millirem/hr
and compared to a measured dose rate from reference § of
2.5 millirem/hr *20.5. All of the dose rate at this point
was bremsstrahlung and ﬁas_produced primarily by the three
SO millicurie sources in the dischargs well with the major
contribution being the 50 millicurie source located v

directly under the 125 microcurie source.

The dose rate calculated at the handle closest to the

doserate meter assembly was 1.8 millirem/hr and the measured

value from reference 6 was 2 millirem/hr #0.5 with the major
contributor being the 50 millicurie source in the doéeraté
meter assembly which was attenuated at an angle to the handle
on the case fhrough the -tungsten wheel, aluminum drawer and
assembly housing-and the case. . The bremsstrahlung was

produced totally in the two 10 mill windows of the sourcea.

4
v
I

Task 2 (Figu; 9 and 10)

Along the cent

1)

rlins of the opening in the discharge well
to approximately 21 inches above the opening the 123 micro-

curie source is visible with the top of the source opening

.gradually covering the source from view until totally hidden.

The partially visible source was divided into two portions
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with the visible protion being attenuated only through ths
two 10 mil windows and the hidden portion including the

attenuation through the upper housing. The visible area of

the source was calculated for each point along ths centerline.

The three 50 millicurie sources are not Visible along the
centerline with.the platform depressed but can be partially
visible along the edge of the opening. Only at the edge is
the angle small enough through the two 10 mil windows to |
allow for uncollided beta flux. At the centerline the

dose rate is totally bremsstrahlung and the beta flux is
negligible. The material of tﬁe 125 microcurie source was
included in the attenuation for the 50 millicurie écurce
located beneath it. . The photon.flux and dose rate along the

centerline include contributions from all four soruces.

Task 3 (Figures 11, 12 and 13)

The exposed surface:areé is approximately one-half the total

source surféce area on the doserate meter assembiy With the
cover plate removed and the shutter rotated to the 100 Rad/hr

. positioen. For the portion exposed, the beta dose rate was

calculated through the assembly and out to a distance of

- 91 cm abecve the assembly. The beta dose rats 3 cm ‘above the

source was calculated to be 102 Rad/nr wnich 1is comparable.
tc the location and dose rate that would be measursd by a
TLD chip.

Bremsstrahlung flux was calculated by dividing the sourcs
area into two parts, the portion being generated in the
20 mil windews with no attenuation in the shutter and the

portion attenuated by the tungsten.

Task 4

Tagsk 4 calculated. the doserate to a man standing on the

ground enveloped in a semi-infinite cloud equal in radius of
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one mean free path. This calculation represented the total
airborne dispersion of the four 50 millicurie Sr-90 sources
and the 125 microcurie scurce. The geometry generated a hemi-

spherical cloud and only the beta dose was a factor.

Task 5 Figures 14 and 15)

The total dose rate was due'toAbrémsstrahlung. The additional
attequation through the brass platform by the three 50
millicurie sources regquired each to be divided into two
portions, the portion attenuated only through the materials

of the housing and the portion that also included the platform.
The photon flux and dose rate along- the centerline include

contributions from all four sources.

Task 6 (Figures 16 and 17)

With the spacer block removed from the doserate meter assem-
bly, a portion of the 50 millicurie source through the 100

Rad poéition hole'in,the wheel is visible through the opening -

in the drawer. The largest portion of the source visible
is at the upper edge of the drawer opening. This point is
where the maximum doserata was calculated. The source was

divided intb'four portions to accommodate the various
shielding materials and thicknesses. Beta dose rate at that
angle 'was negligible. The seven photon flux energy groups

and the dose rate were carried to the case along the same line.

The measured dose rat

1)
H
H
O
3
=

efersnce 6 was much higher than

the calculated dose rate. This assembly adjusts ths source

]

strength by moving the source within its opening. There are
.no stops to prevent the source from extending beyond the
opening and space doss exist between this opening in the

-
. Qo

n

te meter assembly and the tungsten wheel., Since

1

era
bremsstrahlung is produced in the two windows of the sourcs



any extension of the windows past the opening would provids
a direct shine through this space. It should be noted that.
the doserate from an uncoverad source at 5 cm is approximately

70 millirem/hr, which is the value measured in reference 6.

General

In almost every case the angle of the source to the operating
personnel minimized the beta f£lux to the perscnnel, making.it
‘negligible. Only in two instances would the beta be measure-
able to personnel, at the edge of the aischarge well opening
directly across from a 50 millicurie source with the plat-
form depressad, and directly over the ratémeter opening with
'vthe-warning cover removed. All beta flux is from thé Y-90
"with the méjority of the bremsstrablung generated in the two

10 mil windows.
The dose rate in both fhevdischarge well and the ratemeter

“would be much higher if the windows .0f the sources extend

beyond their openings.
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APPENDIX A

A Technigue for Calculating Bremsstrahlung
Contribution to Dcose Rates by Empirical Methods

in most shielding calculations, the contribution of brems-
strahlung radiation to dose rate is neglected, based on the
assumption that energy loss by beta interactions went into
ionizing and exciting atoms in the neighborhood of the '
interaction site. This is a sound assumption so long as’
radiation losses comprise no more than a small fraction of

the total energy loss.

In considering beta-radiation shielding, one cannot dismiss.
bremsstrahlung so lightly since sources of beta radiation, évén'
though adeguately shielded against beta penetration, can be
significant sources of photon radiation. The problem of brem-
strahlung radiation is further complicated by the somewhat

theoretical explanations found in most texts on radiation

shielding. It is for this reason that an empirical teChhiquef

is discussed here, allowing direct calculation of dose rates

due.to bremsstrahlungl There are two fairly well accepted'semif
empirical technigues to determine the fraction of the beta-

ray energy dissipated,as external bremsstrahlung (3,4). The

one usad in the calculations presented in this revort from
reference 3 is as follows: ‘

1.23 x 10’4(2'+.3) £? ) . (A-1)

th
i

max

where f = fraction resulting in brémsstrahlung per
beta absorbed [MeV/B]
Ema§ .maximum beta energy [MeV]
7Z = effective atomic number, given by



3 z Iaza :
a a :
where:
fa = fraction of number of atoms of
atomic number Aa
Za "= Atomic number of element in material

under consideration

Thus, the above relationships (A~1 and A-2) allow computation
of the total bremsst:ahlﬁng generated per total absorbéd.v
Since the fraction of initial ionization measured after the.
beta particles have‘penetrated through a thickness X of
absorkbing medium is virtually exponential in behavior for

approximately 99% of the beta particle range, the intensity

. may ke expressed as:

I(x) = 1I(0)e ~iH/PIX (A-3)
where:
w/ip = apparent mass absorption
. £ £ 3 2 : 2/
.coefficient [cm™ /gm]
X = mass distance [gm/cmzl

The most reliable source of information on these coefficients
is empirical in nature. The mass absorption coefficient is

nearly independent of the atohic weight of the abscrbing madium
and increases only slightly with .its atcmic mass number, (3).

The functional dependence of u/lp upon'Em can be represented

ax
by the expression

(A-4)



where:

Emax = max beta particie energy ([MeV]
u/¢ = apparent mass absorption

. 2
coefficient [cm™/gm]

For simplicity, total mass absorption curves, i~e.,I/IO are
given in Figures A-1 through A-7 for a variety of shield

materials.

Now that the total bremsstrahlung fraction has beén determined
through the use of Figures A-1 through A-7 and Equation A-1,
the bremsstrahlung spectrum from beta absorption can be deter-

mined from the following table (3):

BREMSSTRAHLUNG SPECTRUM FROM BETA ABSORPTION

Photon Energy Intervals . Percent of Total Intensity
in Fraction of the Contributed by Photons:
Maximum Beta Enefgy _ _ ‘in Energy Intervals
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The problem can now be solved utilizing the well established

technigues for gamma-ray shielding found in the literature.
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APPENDIX B

j ‘ Use of the Exponential Inverse Sqguare
Formulation in Beta Radiation Dosimetry

The absorption curve for continuous-spectrum electrons is
often remarkably close to exponential over most of its

range. . The actual shape of such a curve is somewhat dependent
upon experimental conditiohs, but apparently is due to the
result of a fortuitous interplay of the pertenent variables,
Specifically, through ionization measurements, the fraction

of initial ionization measured after the beta particles
penetratad through a thickness X of absorbing medium was

found to be exponential in behavior for ‘approximately 98%

of the beta particle range (5).

Thus, beta-radiation dosimetry may be treated analogous o

s

gamma-ray dosimetry, over short ranges, i.e., distances less

S~

than the maximum range of the beta particle

The beta-point-source dose rate formula for exponential
is

inverse-sguare formulation given by:

| _ 105 o2 B -(u/p)x
p = 1:7x%107.p (Q/Q)LaV_C e |
2
r

where: : 7
' D = Beta Dose Rate [Rad/Hr]

’ 2,
u/0. = Appar ent PbSOIDulOW Coefficient [cm™/gm]
'Bav-= Averags Beta'Energy-[ﬂzv]
C = Source Strength ([Ci]
2
r = Source to Receptor Distance [gm/cm™]

o
t



e

The difficulty in employing the exponential inverse square
formulation lies in making an appropriate choice of apparent
absorption coefficient. Note that (pu/p) is an absorption,
not attenuation, coefficient, therefore there is no need for
¢onsidering buildup factors.

The apparent absorption coefficient can be fairly well repre-

sented by:

The above formulation is an acceptable method of calculating
beta dose rates for distances less than the maximum beta-

particle range.
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ABSTRACT

This report contains the results of dose rate calculations to operating
personnel using the RADIAC‘AN/UDM—Z calibrator. The'calibrator conhtains
four 35 millicurie t20%‘and one 30 *20% microcurie Sr-90 sources with each
source containing two 2 mil stainless steel windows. Five locations on the
calibrator assembly and one hypothetical semi-infinite cloud were calculated

for personnel exposure. Contribution to dose rate due to bremsstrahlung
was included. '
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SECTION 1

INTRODUCTION -

Realistic upper-bound dose rates were calculated for personnel operating the
RADIAC AN/UDM-2 Calibrator Set which contains four 35 +20% millicurie Sr-90
sources and one 30 *20% microcurie Sr-90 source, with each source containing

two 2 mil stainless steel windows.

The RADIAC AN/UDM-2 Calibrator Set consists of two major assemblies, the
RADIAC TS-3495/UDM-2 calibrator assembly, and the RADIAC TS-3494/UDM-2
calibrator assembly, shown in Figures 1.1 and 1.2, respectively. Each major
assembly is housed in one-half of a Waterproof aluminum case. A handle is
prdvided on each assembly to facilitate hahdling. (Ref. 1) o

Figure 1.3 is a sectional view of the RADIAC TS-3495/UDM-2 discharge weli

assembly, which contains foufvSr/Y-9O sources: three 35 +20% millicurie sourceé»_ﬁ'

in the lower cavity and one 30 +20% microcurie source in the upper cavity.
The cher.field of radiation (due to the three 35 microcuriéisources) is
closed off from the access hole by a Spring'loaded'platform; The lower
_field‘is‘exposed when a dosimeter is inserted deep into the access hole

by depressing the Spring'loaded platform. A spring loaded cover (not shown)
aﬁtached,to the‘top of the discharge wellvassémbly covers the access hole.

Figure 1.4 is a sectional view of the RADIAC TS-3494/UDM-2 doserate meter

"assembly, which contains a single 35 #20% millicurie Sr/Y-9O source. Access _

to the radiation field is gained through a sliding drawer in the asSembly.

A rotating shutter is located between the sliding drawer and the encapsulated
source. The shutter has two holes which provide radiation fields for calibration
purposes . ’ '

Figure 1.5 is a sectional view of the source assembly showing the location of the
microsphere sources inside the_Stainless steel capsule. Each source assembly

is double encapsulated, employing a 2 mil thick 304 ss outer window and a 2 mil

~ thick 304 ss inner window.

-1-



Section 2 of this report describes the calculational tasks performed and all
relevant assumptions. Section 3 presents the results of the calculations
performed and Section 4 is a discussion of the results. References used

in the preparation ‘of this report are tabulated in Section 5. Appendices

A and B describe the mathematical techniques used to calculate the dose

rates from bremsstrahlung and beta radiation.

-2-
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Figure 1.1 - Radiac 3495/UDM-2 Calibrator Assembly
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SECTION 2

CALCULATIONAL TASKS AND ASSUMPTIONS

Five locations were selected as primary areas of concern for persohnel exposure,
and one hypothetical case was selected to provide a worst-case upper bound.

Each location selected was designated as a unique task, and calculations were
performed to determine resultant dose rates. These tasks are described below
with relative assumptions identified. General assumptions for Tasks 1, 2, 3,5
and 6 are that the Sr/Y-90 was uniformly distributed on the source assemblies, |
and that the powdered aluminum supporting the source has a compaction factor
of 0.8.

Task 1

The dose rates to operating personnel at the handles of the subassemblies
were calculated. Tables 3.1, 3.2 and 3.4 and fighres 3.1, 3.2, 3.3 and

3.4 show flux and dose rates calculated frem contact at the handles to a
distance of 91 centimeters (= 3 ft.). It was assumed thet'the spacer block
was in place, the brass components consisted of 65% copper and’35% zinc the
discharge well platform was. depressed and empty, and that all sources were
inserted until thelr w1ndows were ‘aligned with (but not protrudlng from) the
openlngs in thelr shields. '

Task 2

The dose rates to operating personnel using the TS;349S/UDM-2 calibrator were
celeulated assuming the swivel cover was open, the spring loaded dosimeter
platform was fully depressed, and no dosimeter was in the well. Dose rates
were calculated to a distance of 91 centimeters (= 3 ft.) above the horizontal
plene at the centerline of the well opening. The same assumptions as Task 1
were also made in Task 2. Tables 3.5, 3.6 and 3.7 and figures 3.5, 3.6 and

3.7 show flux and dose rates as a function of distance for this configuration.

8-
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Task 3

The dose rates to operating personnel using the TS-3494/UDM-2 calibrator
assembly were calculated assuming the cover plate removed and the shutter

rotated to expose the source. Dose rates were calculated to a distance of

‘91 centimeters (& 3ft.) above the opening perpendicular to the horizontal

plane of the opening. The spacer block was assumed to be removed. Tables
3.8 3.9 and 3.10 show the flux and dose rates present for this configuration.
Figures 3.8, 3.9 and 3.10 present the same data in graphical form.

Task 4

A hypothetical case was calculated in which an individual was enveloped in a
140.030 = 20% millicurie Sr/Y-90 semi-infinite cloud equal in radius to the
mean range of the Sr-90 beta particle. This calculation represents the total
airborne dispersion of thé four 35 millicurie and the one 30 microcurie Sr/Y-90

sources. The results of this calculation is presented in Section 3.

Task 5

' The dose rate as a function of distance to operating personnel using the

TS-3495/UDM-2 calibrétor was calculated assuming that the swivel cover on .
the .discharge well wés open, the spring—lqaded dosimeter platform wés'in its
raised position and the dosimeter well was empty. Dose rates were calculated
to a distance of 91 centimeters (® 3 ft.) above the well perpendicular to the
horizontal plane of the well opening. The same assumptions made in Task 1
were also made in Task 5. Tables 3.11 and "3.12 énd*Figures 3.11 and 3.12
present flux and dose respectively. for this configuration. '

Task 6

The dose rate to operating pérsonnel using the TS-3494/UDM-2 calibrator was
calculated at the opening in the drawer to the point on the case in line with
this geometry, assuming that the shutter was rotated to the 100 Rad setting
and that the spacer block was removed from the drawer. It was also assumed
that the source was inserted in the tungsten shield with the windows with
(but not protruding from) the opening in the shield. Tables 3.13, 3.14 and
3.15 present the results of these calculations in tabular form and Figures
3.13, 3.14 and 3.15 present the results in graphical form.

-9-



- SECTION 3

RESULTS OF CALCULATIONS

Task 1

Photon flux from bremsstrahlung for seven energy groups (0.0 — 1.6 MeV) are
presented in Table 3.1 and in Figure 3.1 for contact with the case at the
handle located nearest the discharge well to 91 cm perpéndicular to £he

~ case. The energies shown in Table 3.1 are the average energy for each energy
group. The total dose rate due to brémsstrahlung is shown in Table 3.2 and
Figure 3.2 for the same configuration. ' ‘ |

Photon flux from bremsstrahlung for seven energy groups (0.0 - 1.6 MeV) are
shown in Table 3.3 and Figure 3.3 for contact with the case at the handle
located nearest the doserate meter to 91 cm perpendicular to the case. The
total dose rate from bremsstrahlung is shown in Table 3.4 and Figure 3.4
for the same configuration.

Task 2

Table 3.5 and Figure 3.5 p:esent-the photon flux from-bremssﬁrahlung for
_seVen energy groups (0.0 - 1.6 MeV) for the centerliné perpendicular to tﬁe
horizontal plane at the opening on the discharge well with the platform fully
B depressed and no dosimetet”in the well., Table 3.6 and Figﬁre 3;6-p:esént the
tqtai photon dosé rate from bremsstrahlung for this same configuration.
Both figures are from 0.0 cm to 9.1 cm above the opening on the discharge
well. The beta dose rate as a function of height above the discharge well is
tabulated in Table 3.7 and shown graphically in Figure 3.7. ' The beta dose is

due to the 39 microcurie source near the top of the assembly.

Task 3

Table 3.8 and Figure 3.8 present the photon flux from the bremsstrahlung for
seveﬁ energy groups (0.0 - 1.6 MeV) for the centerline perpendicular to the
" horizontal plane at the opening in the doserate meter assembly beneath the
plate that bears the "warning" label. It is assumed that the plate has been

-10-



) removed. The total dose rate f:bm bremsstrahlung is shown in Table 3.9 and
' Figure 3.9 for this same configuration. Table 3.10 and Figure 3.10 provide

thé beta dose rate.

Task 4 .

Calculations were performed for the beta dose rate to a man standing on the
ground in a semi-infinite 168.036 millicurie cloud equal in radius to one mean
' 2 .., 3
Ci/m
Ci/m3. The dose rate was
calculated to be 26.24 Rad/hr. This dose rate includes the additional 20%

uncertainty in source strength.

free path. The concentration of Sr/Y~-90 in the cloud was 2.89 x 10~

" each, fdr a total concentration of 5.78 x 10"2

“Task 5

Table 3.11 and Figure‘3.ll present the photon flux from bremsstrahlung for
seven energy groups (0.0 - 1.6 MeV) from the centerline perpendicular to the
herizontal plane at the opening on the discharge well with the platform fully
released and no dosimeter in the well. Table 3.12 and Figure 3.12 present

| the total dose rate due to bremsstrahlung fé: this same configuration. Both
figures are from 0.0 cm to 100 cm above the opening on the discharge well.

Task 6

Table 3.13 and Figufe 3.13 present the photon flux from brehsstfahlung for

~ seven energy groups (0.0 - 1.6 MeV) beginning at the upper edge of the 1.8 cm
hole in the doserate meter drawer up to the case at a 45° angle to the centerline
of the hole. ' ' | |

Table 3.14 and Figure 3.14 present the total dose rate from bremsstrahlung for

the same configuration.

Table 3.15 and Figure 3.15 present the dose rate from beta for the same
configuration.

-11-
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Distance
From Case

{cm)

10.0
15.0
20.0
30.0
40.0
50.0
70.0

100.0

Table 3.1

FLUX PERPENDICULAR TO CASE AT HANDLE

NEAR  DISCHARGE WELL

AVERAGE

"ENERGY (E)

1.69+00 ,

1.934+00

.12 MeV .34 MeV .57 MeV .80 MeV 1.03 Mev 1.26 MeV 1.49 Mev -
7.35-03 1.43+01 1.37402 2.03+02 .1.82402 1.18+02 5.05+01
7.15-03 ©1.40401 1.34402 $1.98402 1.77402 1.15+02 4.834+01
6.96-03 1.38+01 1.31402 - 1.934+02 1.73402 1.12+02 4.71401
6.78-03 1.35401 1.28+02 - 1.88+02 1.694+02 1.10402 4.604+01
' 6.60-03 1.33401 1.25402 1.84402 1.654+02 1.07+02 4.56401
6.27-03 1.28+01 1.19+02 1.75+02 1.57402 1.02402 4.27401
5.81-03 1.22401 1.12402° 1.64+02 1.45+02 9.53+01 3.994+01
' 4.60-03 - 1.05+01 19.20401 11.33402 1.19402 7.72+01 3.23+01
3.74-03 9.22400 7.75+01 1.11402 9.87+401 6.39+01 2.67401
3.09-03 8.20+00 6.70+01 9.40+01 8.36401 5.40401 12.25401
2.60-03 7.37400 5.81401 8.11+01 7.18401 4.63401 1.93+01
1.92-03 6.11+00 4.58401  6.26401 5.81401 3.53401 1.484+01
1.30-03 ~4.80+00 3.41+01 4.54+01 3.95401 2.52401 1.05401
7.81-04 3.46+00 2.31401 2.97401 2.54401 1.61401 6 .66+00
5.19-04 2.63300 1.69+01 2.13+01 ©1.79401 1.13401 4.654+00
2.77-04 1.68+00 1.03+01 1.25401 1.04401 6.47400 2.60+00
1.72-04 1.17400 6.99+00 8.35+00 6.83+00 422400 © 173400
1.17-04 8.66-01 5.07+00 5.98+00 4.854+00 2.99400 1.22400,
6.41-05 5.29-01 3.03+00 3.51400 2.82400 1.72+00 7.05-01
3.32-05 3.00-01 1.54+00 9.35-01 3.81-01
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Table 3.2

DOSE RATE PERPENDICULAR TO CASE
AT HANDLE NEAR DISCHARGE WELL

Distance.
From Case Dose Rate
(cm) ' ' ) (mR/hr)
1 | [1.25%.25] E-00
2 © [1.22£.24]1E 00
.3 B - © [1.19:.241 E 00
.4 | [1.16%.23] E 00
5 | [1.13%.23] E 00
.7 o | ~ [1.08+.22] E 00
1.0 R  [1.01£.20] E 00
2.0 ; | - [8.20%1.64] E-01
3.0 | [6.83%1.37] E-01
4.0 o |  [5.791.16]1 B01
5.0 S [5.24%1.05] E-01
7.0 o ~ [3.85%.77]1 E-01
10.0 o o | [2.78+.56] E_01
115.0 | . [1.80%.361 E-01
20.0 | ' [1.28%.26] E-01
30.0 - {7.51#1.50] E-02
40.0 [4.98+1.00] E-02
50.0 (3.56£.711 E~02
70.0 [2.08£.421 E-02
100.0 {1.14%.23] E-02
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FLUX PERPENDICULAR TO CASE AT HANDLE

Table 373

NEXT TO RATEMETER

AVERAGE ENERGY (E)

Dista'nce
From Case _ ‘
(cm) .12 Mev . .34 MeV .57 MeV' .80 MeV 1.03 Mev 1.26 MeV 1.49 MeV
1 1.65-01 1.81401 9.97401 1.00+02 7.50+01 4.46+01 1.84+01
.2 1.64-01 1.77+01 9.73401 9.85+01 7.33401 4.36401 1.80+01 -
.3 1.62-01 . 1.71401 ;9,49+01 9.58+01 7.17401 4.27401 1.76+01
.4 1.61-01 1.68+01 19.26401 9.36+01 7.02401 4.18401 1.73401
.5 1.60-01 1.64+401 -9.04+01 9.15401 6.87+01 4.10+01 1.69+01
7 1.56-01 1.56401 8.62401 8.76+01 6.58+01 3.94+01 1.63+01
1.0 1.51-01 1.46+01 8.05+01 8.21401 6.19+01 3.71+01 1.54+401
2.0 1.40-01 1.17+401 6.50+01 6.73+01 5.12401 3.10401 1.28+01
3.0 ©1.28-01 9.61+00 - 5.37401 5.64401 4.33+01 2.63401 1.10401
4.0 1.18-01 8.03+00 4.52401 4.60+01 3.59401 2.28+01 9.49+00
5.0 1.10-01 6.82+00 3.85+01 4.15+01 3.23+01 1.99+01 - 8.32+00
7.0 9.47-02 5.08+00 2.914+01 3.20+01 2.52401 1.57+01 6.96+00
10.0 7.75-02 3.51+00 . 2.03+01 2.30+01 1.85+01 1.17401 4.91+00
15.0 5.77-02 2.14+00 1.264+01 1.49+01 1.22401 7.79400 3.30+00
20.0 4.46-02 1.44+00 -8.62+00 1.04+01 8.68+00 - 5.63+00 2.40+00
30.0 2.89-02 7.80-01 4.78+00 6.03+00 5.11+00 3.36400 1.44+00
40.0 2.03-02 4.89-01 ©3.04+00 3.95+00 3.39+00 2.25+00 - 9.64-01
50.0 1.50-02 3.35-01 2.11400 2.79+00 2.42400 1.61+00 6.93-01
70.0 9.15-03 - 1.81-01 1.19400 1.61+00 1.41+00 9.49-01 4.08-01
100.0 5.19-03 9.67-02 6.28-01 8.74-01 7.72-01 5.23-01 2.25-01
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. Distance
From Case
(cm)

7.0
10.0°
15.0
120.0
30.0 -
'40.0
150.0
70.0
100.0

Table 3.4

DOSE RATE PERPENDICULAR TO CASE

AT HANDLE NEXT TO RATEMETER

-18-

- Dose Rate
(mR/hr)

'[5.84+1.17] E-01

[5.71+1.14] E-01
[5.56%1.11] E-01
[5.45£1.09] E-0OL
[5.33%£1.07] E-01 .
(5.11%1.02] E-01
[4.79+.96] E-01
[3.95%£.79] E-01
[3.32+.66] E~-01

[2.84%.57] E-01
[2.46£.49] E-01
[1.91%.38] E-01

[1.38+.28] E-01
[9.00+1.80] E-02

[6.38+1.28] E-02

[3.72%.74] E-02

[2.45£.49] E-02

[1.74+.35] E-02
[9.71+1.94] E-03
[5.49+1.10] E-03
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Distance
Above Opening
(cm)

FLUX- AT CENTERLINE OF DISCHARGE WELL

Table™ 3.5

. WITH PLATFORM DEPRESSED

AVERAGE ENERGY (E)

.1

1.0
2.0
3.0
4.0
5.0
7.0
10.0
15.0
20.0
130.0
40.0
50.0
70.0
100.0

6.63+00

.12 MeV .34 Mev .57 MeV .80 MeVv 1.03 Mev 1.26 MeV 1.49 Mev
9.49403 7.80403  5.0403  2.98403 1.61+03 7.71402 2.79+02
9.47403 7.69+03 © 4.94403  2.95403 1.58+03 7.56+02 2.75+02
8.97403 7.35403 4.74+03 2.81403 1.534+03 7.29402 2.64+02
8.55+03 7.07+03 4.56+03 2.72+03 1.47403 7.05402 2 .55402
8.16+03 6.78+03 4.39403 2.63403  1.42403 6.814+02 2.46+02
7.44403 6.25403 4.07+03 2.44+03 1.32403 6.35402 2.304+02
6.38+03 5.82403 ©  3.97403 2.124+03 1.16+03 5.57402 2.03402
4.24+03 4.20403 2.93+03 1.57+03 8.62+02 4.16402 1.53+02
2.96403 3.24403 2.20403 1.16403 6.44+02 3.14402 1.16402
2.03403 ' 2.51403 1.73+03 9.15+02 5.11402 2.49402 9.24401
1.44403 1.96403 1.34403 ' 7.17402 4.03402 1.98+02 7.40+01
8.97402 1.31403 ©9.16402 4.96+02 2.81+02 1.39402 5.204+01
4.23402 7.26402 515402 2.91402 1.68+02 8.31401 3.16401
2.084+02 3.45402 2.79+02 1.57402 8.5401 4.69+01 1.85+01
1.16402 2.06402 1.58402 9.28401 5.49+01 2.77401 1.07401
5.25401 ' 1.03402 8.01+01 4.76401 2.82401 1.43401 5 .54400
2.75+01 6.04401 4.72401 2.84401 1.69401 8.59400 3.35400
1.60401 3.87401 ' 3.04401 1.86401 1.11401 5.66+00 2.21+00
6.29400 1.89401 1.52401 9.45400 - 5.68+00 2.93400 1.15400
2.0400 8.13400 4.344+00 2.63+00 1.37400

5.44-01
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Table 3.6

DCSE RATE AT CENTERLINE OF DISCHARGE WELL

Distance
Above
Opening

(cm)

.1
.2
3
4
.5
7
1.0
2.0
3.0
4.0
5.0
7.0
10.0
15.0
20.0
30.0
40.0 -
50.0
70.0
$100.0

WITH PLATFORM DEPRESSED

Dose Rate
(mR/hr)

[2.42+.48] E+01
(2.40%.48] E+01°
[2.22%.44] E+01
(2.14+.43] E+01
[2.06%.41] E401
(1.91+.38] E+01
[1.73%.35] E4+01
[1.27¢.25] E+01

 [9.52+1.9] E 00

~22~

[7.43%1.49] E 00

-[5.7721.151 E 00

[3.94%.79]1 E 00

[2.25+.45] E 00

[1.07£.21] E-01
[6.95:1.39] E—01
[3.53+.71] E-01
[2.09¢.42] E-01
[1.35¢.27] E-01
(6.781.36]1 E-~02
[3.73%£.75] E-02
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Table 3.7

DOSE RATE FROM BETA AT CENTERLINE OF DISCHARGE WELL

Distance .
Above Opening Dose Rate
(cm) (Rad/hr)
1 ' [4.06%.81] E-03
.2 - [3.51+.70] E-03
.3 » - [3.10%.62] E-03
4 - . [2.74%£.55] E-03
.5 o S [2.50%.50] E-03
1.0 - [1.70%.34] E-03
2.0 - | - . . [7.50%1.50] E-04
3.0 R [3.41%.68] E-04
4.0 o o [1.05£.211 E-04
5.0 - | | N.D. :
Noté:

N.D. = Not Detected

—24-
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Distance
Above Opening
(cm)

FLUX ATlCENTERLINE OVER RATEMETER

OPENING WITHOUT COVER

"AVERAGE ENERGY (E)

.1

2.0
3.0
4.0
5.0
7.0
10.0
15.0
20.0
30.0
40.0
50.0
70.0
100.0

7.11+00

.12 MeV .34 MeV .57 MeV .80 MeV 1.03 MeV 1.26 MeV 1.49 Mev
5.90+03 - 3.89+03 4.18+03 - 2.83+03 1.62403 8.06+02 2.91402
5.64+03 3.72403 4.00+03 2.71403 1.54+03 17.69402 2.78+02
5.39+03 3.55¢03 3.éz+03 2.59+03 1.48+03 7.36+02 2.66+02
5.16+03 3.40+03 3.66+03 2.48+03 1.424+03 7.04+02 2.54+02
4.94+03 3.26403 3.50+03 2.37+03 1.36+03 6.74+02 2.44+02
4.55+03 3.00+03 3.22403, ©2.18403 1.25+03 6.20+02 2.24+02
4.04+03 2.66+03 2.86+03 - 1.94+03 1.11+03 5.51+02 1.99+02
2.84+03 1.87+03 "2,01+o3 1.36+03 7.79+02 3.87+02 1.40+02
2.11403 1.39+03 ' 1.49+03 1.01+03 5.77+02 2.87+02 1.04+02
1.63+03 1.07+03 1.15+03 7.79+02 4.45402 2.21402 7.99+01
1.29+03 8.50+02. 9.13+02 6.19+02 3.53+02 1.76+02 6.34+01
8.71+02 '5.74402 6.16+02 4.17402 2.38402 1.18+02 4.28+01
5.42+02 3.57+02 3.83+02 2.60402 ©1.51402 7.37+01 2.66401
2.97402 1.95402 2.09+02 1.42402 8.11+01 4.034+01 1.46+01
1.87402 1.23+02 1.32+02 8.93401 5.10+01 2.54+01 9.16+00
9.35+01 6.15+01 6.60401 4.47+01 © 2.55401 1.27401 4.59+00
5.60+01 3.68+01 3.95401 2.68+01 1.53+01 7.60+00 2.75+00
3.72401 2.454+01 2.63+01 1.784+01 1.02+01 5.05+00 1.82400
1.99+01 1.31401 11.40+01 9.50+00 5.43+00 2.70+00 9.74-01
1.01+01 6.63+00 4.82+00 2.75+00 1.37400 4.94-01
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Distance
Above
Opening

(cm)
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10.
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30.
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50.
70.

100.

Table 3.9

DOSE RATE AT CENTERLINE OVER
RATEMETER OPENING WITHOUT COVER

- Dose Rate
(mR/hr)

-28-

[1.90+.38] E+01
[1.81+.36] E+01
[1.73+.35] E+01
[1.66%.33] E+01
[1.59+.32] E+01
[1.46%.29] E+01
[1.30%.26] E+01
[9.04+1.81] E+00
[6.76£1.35] E+00
[5.21%1.04] E+00
[4.14£.83] E+00

. [2.79%.56] E+00

[1.74%.35] E+00

9.50%1.9] E-01

[5.98+1.20] E-01
[2.99+.60] E-01
[1.79+.36] E-O1

‘[l.l9t.24] E-01
[6.36+1.27) E-02

[3.22%.64] E-02
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Table 3.10

DOSE RATE FROM BETA AT CENTERLINE
OVER RATEMETER OPENING WITHOUT COVER

Distance
Above
Opening Dose Rate
(cm) (Rad/hr)
1 {4.17+.83] E+01
.2 [3.98+.80] E+01
.3 [3.80%.76] E+01
4 [3.66%.73]1 E+01
5 - [3.47£.69] E+01
7 »  [3.19+.64] E+01
.00 [2.83+.57] E+01 -
2.0 | | . [1.97+.39] E+01
3.0 | [1.45+.29] E+01
4.0 11122 E+0L
5.0 o [8.77£1.75] E+00
7.0 o . [5.81%1.16] E+00
- 10.0 .  [3.65+.73] E+00
15.0 [1.80£.36] ‘E+00
20.0 [1.12+.22] E+00
30.0 [5.19+1.04] E-01
40.0 [2.86%.57] E-01
50.0 [1.73%£.35] E-01
170.0 [7.83%1.57] E-02
100.0 [3.09%.62] E-02
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e | Table 3.r1 Co -

FLUX AT CENTERLINE OF DISCHARGE WELL

WITH PLATFORM RELEASED

Distance ' AVERAGE ENERGY (E)
Above Opening _ . :

(cm) .12 Mev .34 MeV - .57 MeVv . .80 Mev 1.03 Mev 1.26 MeV - 1.49 MeV
.1 3.4402 ~ 2.16403 ~  1.88403 1.30+03 7.69402 3.97+02 . 1.52402
22 3.224+02 | 2.08+03 1.81403 1.26403 7.42+02 3.84+402 1.47402

.3 3.07+02 1.99+03 1.74403 1.21403 7.15+02 3.69+402 1.42402
.4 2.96+402 1.92403 1.68403 1.16403 6.92402 3.57+02 1.37+02
.5 2.82+02 1.84403 1.62403 1.13403 6.66+02 3.45+02 1.33402
.1 2.61402 1.69+03 1.49403 1.05+03 6.22402 ' 3.22402 1.24+402

1.0 2.26+02 1.47403 ©1.31403 9.13+02 5.46402 2.84+02 1.09402

2.0 1.53+02 1.05+03 9.61+02 6.77402 4.03+02 2.13+02 8.28+01

3.0 . 1.07+02 7.71402 7.21402 | 5.03+02 3.04+02 1.60+02 6.27+01

4.0 7.63+01 5.88+02 5.64402 3.96+02 2.41402 1.27+02 ©4.99+01

5.0 5.49+01 4.43+02 4.37402 3.08+02 1.90+02 1.0402 3.99401

7.0 3.50+01 2.99+02 2.98402 2.15+02 1.33+02 7.07401 2.814+01

10.0 1.72401 - 1.64402 1.72+02 1.27402 7.98401 . - 4.26401 1.77+01

15.0  6.80400 8.50+01 9.50401  6.85401 4.20401 2.35401 9.25+00

20.0 | 4.19+00 4.89401  5.43+01 4.154+01 2.68+01 1.45+01 . 5.94+00

30.0 1.98400 2.61401  2.87+01 2.22401 1.43401 7.74400 3.18+00

40.0 1.294+00 1.66401 - 1.79401 1.38401 8.89.400 4.82400 . 1.97400

50.0 ‘ 8.5-01 . 1.13+61_ 1.214+01 - 9.:45400 6L06+00 3.284+00 1.35+00

70.0 . 4.68-01 6.28400" . 6.63+00 5.214+00 - - 3.35400 1.81400 7.42-01

100.0 2.32-01 3.31}00 3.41+00 2.73+00 0 1.74+00 9.44-01 3.87-01
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Distance
Above Opening

{cm)

10.0
15.0
20.0
30.0
40.0
50.0
70.0
100.0

Table 3.12

DOSE RATE AT CENTERLINE OF DISCHARGE

WELL WITH PLATFORM RELEASED

Dose Rate
(mR/hr)

[8.89+1.78] E 00
[8.52%1.70] E 00
[8.27+1.65] E 00
[7.81%1.56] E 00
(7.43+1.49] E 00
[6.90+1.38] E 00

-[6.04£1.21] E 00
[4.45%.89] E 00

{3.31+.66] E 00
[2.58+.52] E 00
{2.03£.411 E 00

"[1.40%.28] E 00
[8.16+1.63] E-01

[4.25£.85] E-O1

 [2.64+.53] E-01
[1.41+.28] E-01

[8.81+1.76] E-02
[6.00+1.20] E-02
[3.31£.66] E-02
[1.72£.34] E-02
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Table 3.13

FLUX THROUGH HOLE IN RATEMETER DRAWER

Distance from AVERAGE ENERGY (E)

Opening : o . .

(cm) .12 MeV .34 MeV .57 MeV . .80 MeV 1.03 MeV 1.26 MeV 1.49 Mev

.1 1.10+03 1.12+03 2.04+03 1.61+403 9.82402 5.09+02 1.89+02

2 1.06+403 o 1.08+03 1.96403 1.55+03 9.46+02 4.91+02 ©1.82402

3 1.02+03 1.04+03 1.89403  1.49403 9.12402 4.74+02 1.75402

.4 9.83+402 1.01+03 1.834+03 1.44403 = 8.80402 4.57+02 1.69402

.5 9.49+02 9.72402 ©1.77403 - 1.39403 8.49402 4.41402 1.63402

7 8.86+02 19.07+02  1.65403 1.30403 - 7.93+02 4.12402 T 1.52402

5 1.0 8.03+02 8.22+02 1.49+03 1.18+03 7.194+02 3.73+02 1.38402
T 2.0 5.96+02 6.11+02 1.11+03 8.73+02 5.344+02 . 2.77402 1.02402
3.0 4.60+02 4.71402 8.554+02 6.74+02 ©4.12402 2.14+02 7.91401

4.0 3.66+402 3.75+02 7.05+02 5.36+02 3.27402 1.70402 6.29+01

5.0 2.98+02. 3.05+02 5.53402 4.36+02 2.66+02 1.38+402 5.12401

7.0 2.08+02 2.13+02 -~ 3.87402 3.05+02 1.86402 9.68+01 "~ 3.58401

10.0 1.34402 - 1.38402 2.50402 1.97+02 1.16402 6.24+01 2.31401

15.0 7.61401 7.80+01 1.42+02 1.12402 6.82401 3.54+01 1.31401

20.0 4.90+01 5.01+01 '9.10401 7.17+01 4.38401 2.27401 8.42+00

25.0 3.41+01 3.49+01 6.34401 4.99+01 - 3.05401 1.58+01 5.86+00




DISTANCE FROM GPENING (cm)

-37-

|(5l 2 3 4 5¢7's9lOo 3 557&910‘ 2 3 4 5 s789KF
: e e e : - — : = ?
7
e -]
5
4
> < = 3
E=458-686 MeVE
E=686-9BMe/ =t~ |
—— —— -+ ~5§¥;' = _ds
: —~ 9
E=9I5-.144Me/ :
'EEEEkﬂJ‘P4‘L3ﬁz3AAéV == = = :
! — -~ fgi .
k]
E=1373-16MeV == N 2
- \\ . : -~ }\ﬁ; X =
= = <
L]
7
é
. e ——= = :
— + 1= T =N x ' —— 1 R
= E=.23-458MeV
—— = XCE E=‘OO" 979Mev
X — 2
= N, |
X ‘d .
8
— 5 7
—_— —— e 6
— s
4
——m 3
2
FIGURE 3.13 &
FLUX THROUGH HOLE IN :
RATEMETER DRAWER == s
= —r— . = ———
= + —— : = =" ettt - ‘
k)
2

10

PHOTONS/SEC-CM2



Distance
from

Cpening
(cm)

.1

.2

.3

.4

.5

.7

1.0

2.0

3.0

4.0

. 5.0
7.0 .

'10.0

15.0

20.0

25.0

Table 3.14

DOSE RATE FROM BREMSSTRAHLUNG
THROUGH HOLE IN RATEMETER DRAWER

-38~

Dose Rate
(mR/hr)

[9.47£1.89]
(9.12+1.82]
[8.78%1.761]

[8.48£1.70]

[8.19+1.64]
[7.65£1.53]
[6.93£1.39]
[5.14+1.03]

E+00
E+00
E+00
E+00
E+00
E+00
E+00
E+00

(3.97+.79] E+00
[3.16£.63] E+00
[2.57+£.51] E+00

"~ [1.80%.36] E+00

[1.16+.23] E+00

[6.57+1.31]

E-01

[4.22+.84] E-01
[2.94%.59] E-01
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Table 3.15

BETA DOSE RATE FROM HOLE
IN RATEMETER DRAWER

Distance from Hole Dose Rate
in Ratemeter Drawer o (Rad/hr)
.1  [3.74%.75] E+00
.2 | © [3.60+.72] E+00
.3 - [3.46£.69] E+00
.4 | [3.34%.66] E+00
5 ' © [3.22%.64] E+00
7 o [3.00+.60] E+00
1.0 o [2.71%.54] E+00
2.0 , o [2.00£.40] E+00
3.0 | o [1.53%.31] E+00
4.0 ' - © [1.21+.247 E+00
5.0 - [9.73£1.95] E-01
7.0 S  [6.69+1.34] E-01
10.0 o : [4.21+.84] E-01
115.0 S - [2.28%.46] E-01
20.0 | i | [1.41%.28] E-01
25.0 | [9.40+1.88] E-02
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SECTION 4

DISCUSSION OF RESULTS

Task 1 - Tables 3.1, 3.2, 3.3, and 3.4 - Figures 3.1, 3.2, 3.3, and 3.4

This task required the determination of the amount of bremsstrahlung produces
by all five sources. The photon flux for each of the seven energy groups were
atteﬂuated‘through the multi-materials to the outside of the case. The contact
dose rate on the case at the handle closest to the discharge well was calculated
to be 1.25 millirem/hr. All of the dose rate at this point was bremsstrahlung
and was produced primarily by the three 35 millicurie sources in the discharge
well with. the major contribution being the 35 millicurie source located directly

under the 30 microcurie source.

The dose rate calculated at the handle closest to‘the doserate meter assembly

was 0.58 millirem/hr. The major contributor to this dose rate was the 35 millicurie

‘source in the doserate meter assembly which was attenuated at an angle to the

handle on the case throughvthe tungsten wheel, aluminum drawer and assembly

housing, and the case.

Task 2 - Tables 3.5, 3.6 and 3.7 - Figures 3.5, 3.6 and 3.7

‘Along the centerline of the opening in the discharge well to approximately

21 inches adbove the opening, the 30 microcurie source window is visible with
the top of thé source opening gradually covering the source from view until it
is totally hidden. The partially visible source was divided into two pbrtions
for calculétional purpdses. ‘The visible portion was attenuated only through
the fwo 2 mil windows and the hidden portion was attenuated through the upper
housing. The visible area of the source was calculated for each point along
the centerline. The beta contribution was totally from the visible portion

of the 30 microcurie source.

The three 35 millicurie sources are not visible'along the centerline with the
platform depressed,buf can be partially visible along the edge of the opening.
Only at the edge is the angle small enough through the two 2 mil windows to
allow for uncollided beta flux from the 35 millicurie. At the”éenterline

~42-




the dose rate from the three 35 millicurie sources is due to bremsstrahlung
and the beta dose is due to the single 30 microcuries source. The material
of the 30 microcurie source capsule was included in the attenuation for the
35 millicurie source located beneath it. The photon flux and corﬁesponding

dose rate élong the centerline include contributions from all four sources.

Task 3 - Tables 3.8, 3.9, and 3.10 - Figures 3.8, 3.9, and 3.10

The exposed surface area of the source is approximately one-half the total
source surface area on the doserate meter assembly with the cover plate

removed and the shutter rotated to the 100 Rad/hr position. For the portion

"exposed, the beta dose rate was calculated through the assembly and out to a

distance of 100 cm above the assembly.

Bremsstrahlung flux was calculated byldividing the source area into two
parts; the portion being generated in the two 2 mil windows with no attenuation

in the shutter, and the portion attenuated by the tungsten.

- Task 4

Task 4 calculated the dose rate to a man standing on the ground en&éloped in

a semi-infinite cloud équal in radius of one mean free path. This calculation
represented the totai airborne dispersion -of the four 35 millicurie Sr/Y-90
sources and the 3Q'miCro¢urie source. The geometry considered a hemishperical
cloud and only the beta dose was a factor. For conservation, the uncertainty
of the source strength'was taken as an upper bound, i.e., an additional 20%

was assumed for each source.

Task 5 -~ Tables 3.7, 3.11, and 3.12 - Figures 3.7, 3.11, and 3.12

This task differs from Task 2 in that the platform is considered to be in the
raised position. The additional attenuation thfough the brass platform by the
three 35 millicurie sources required each to be divided into two portions;
the portion attenuated only through the materials of the housings, and the
'portion that also included the platform. The photon flux and dose rate along

the centerline include contributions from all four sources. Beta dose rate
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from Task 2 was identical for this task since the platform in its raised

position is located beneath the 30 microcurie source.

Task 6 - Tables 3.13, 3.14, and 3.15 - Figures 3.13, 3.14, and 3.15

With the spacer block removed from the doserate meter assembly, a portion
of the 35 millicurie source is visible through the opening in the drawer
with the wheel in the 100 Rad position. The largest portion of ﬁhe source
visible ié at the upper edge of the drawer opening. This point is where
the maximum dose rates for beta and bremsstrahlung_were'calculafed. The
source was divided into four portions to accommodate the various shielding
materials and thicknesses. Beta dose, rate at that angle was calculatéd
from the exposed portion of the source. The seven photon flux energy groups

and the two dose rates were carried to the case along the same line.
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APPENDIX A

A Technique for Calculating Bremsstrahlung
Contribution to Dose Rates by Empirical Methods -

In most shielding calculations, the contribution of brems-
strahlung radiation to dose rate is neglected, based on the
assumption that energy loss by beta interactions went into
ioniiing and exciting atoms in‘the_neighborhood of the
interaction site. This is a sound assumption so long as
radiation losses comprise no more than a small fraction of
the total energy loss.

In considering beta-radiation shielding, one cannot dismiss
bremsstrahlung so lightly since sources of beta radiation, even
though adequately shieldea against beta penetration, can be
significant sources of photon radiation. The problem of brem-
strahlung.radiation is further complicated by the someﬁhat
theoretical explanations,found in most texts on radiation
shielding. It is for this reason that an empirical technique
is discussed here, allowing direct calculation of dose rates
due to bremsstrahlung. There are two fairly'Well accepted semi-
empirical techniqﬁes to determine the fraction of the beta-
ray energy dissipated as external bremsstrahlung (3,4). The
one used in_thevcalculations presented in this report from

reference 3 is as follows:

-4 5 2
£ = 1.23 x 10 (Z‘+ 3) E max (a-1)
where £f = fractioh resulting in bremsstrahlung per
beta absorbed [MeV/B]
Ema§ maximum beta energy [MeV]

Z = effective atomic number, given by

A-1




_ z'faZa
Z = F 7 (A-2)
a a
where: _ _
fa = fraction of number of atoms of
atomic number Aa
Za = Atomic number of element in material

under consideration

Thus, the above relationships (A-1 and A-2) allow cohputation
of the total bremsstrahlﬁng"generated per total absorbed.
Since the fraction of initial ionization measured after the
beta particles have penetrated through a thickness X of
absorbing medium is virtually exponential in behavior for
approximately 99% of the beta particle range, the intensity

may be expressed as:

I(Xx) = I(0)e ~W/PIX a3y
where:
u/p = apparent mass absorption
coefficient [cmz/gm]
X = mass distance [gm/cmz]

The most reliable source ofAinformation on these coefficients
is empifical in nature. The mass abeorption coefficient ie
nearly independent of the atomic weight of the absorbing medium
and increases only slightly with its atomic mass number, (3).
The. functional dependence of u/p upon Emax can be represented

by the expression

-1.14
max

p/p = 17E (A<=4)




where:

Emax = max beta particle energy [MeV]
W/p = apparent mass absorption
coefficient [cmz/gm]

For simplicity, total mass absorption curves, i.e.;I/Id are
given in Figurés A-1 through A-7 for a variety of shield

materials.

- Now that the total bremsstrahlung fraction has been determined
through the use of Figures A-1 through A-7 and Equation A-1,

- the brémsstrahlung spectrum from beta absorption can be deter-
mined from the following table (3):

BREMSSTRAHLUNG SPECTRUM FROM BETA ABSORPTION

Photon Energy Intervals Percent of Total Intensity

in Praction of the Contributed by Photons
Maximum Beta Energy - in Energy Intervals

0.0 to 0.1 43.5

0.1 to 0.2 25.8

0.2 to 0.3 15.2

0.3 to 0.4 8.3

0.4 to 0.5 4.3

0.5 tO 0.6 2;0

0.6 to 0.7 0.7

0.7 to 0.8 0.2

0.8 to 0.9 0.03

The problem can now be solved utilizing the well established
techniques for gamma—ray'shielding found in the literature.
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Beta Total Absorption Ratio for Tungsten
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