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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:

2 ~ r~L 101~J4DRSEL-SF-MR

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

Commander
US Army Materiel Development and Readiness Command
ATTN: DRCSF-P
5001 Eisenhower Avenue
Alexandria, Virginia 22333.

The enclosed application for the renewal and complete revision of subject
license for the AN/UDM-2 Radiac Calibrator Set is submitted for review and
forwarding tothe NRC.

FOR THE COMMANDER:.

.1 Encl YMOND E. B. KETCHUM, II
as Colonel, GS

Chief .of Staff

'OFCIA ,ECO COP '
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NRC Form 313I U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:
(12.81) :(Check and/or complete as appropriate)

10 CFR 30

• APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL a. NEW LICENSE

See attached Instructions for details. b.'AMENDMENT TO:
LICENSE NUMBER

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, RE L

Washington, DC 20555 or applications may be filed in person at the Commission's office at c. RENEWAL OF:U
... . ~LICENSE'NUMBE "

1717 H Street, NW, Washington, D. C. or 7915 Eastern Avenue, Silver Spring, Maryland. X 29-01022-08

2. APPLICANT'S NAME (institution, firm, person, etc.) 3. NAME AND TITLE OF PERSON TO BE CONTACTED

Department of the Army REGARDING THIS APPLICATION

US Army Communications-"Electroni'cs Command Barry J,. Silber,;RP0

TELEPHONE NUMBER: AREA CODE - NUMBER EXTENSION TELEPHONE NUMBER: AREA CODE - NUMBER EXTENSION

(201) 544-4427 (.201)'544-4427
4. APPLICANT'S MAILING ADDRESS (Include Zip Code) 5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED

(Address to which NRC correspondence,'notlces, bulletins, etc., (Include Zip Code)

.--ou'cdbseflt.2...See Supplement A
ATTN: DRSEL-SF-MR
Fort Monmouth, NJ 07703

(IF MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDiVIDUAL(S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See Items 16 and 17 for required training and experience of each individual named below)

FULL NAME . . . TITLE

a. Individuals meeti'ng the miqn'mum ,requiirements stated in Items 16 and 17.

.• . See Supplement B

C '. . .

7. RADIATION PR-OTECTION OFFICER I Attach a resume of person's training and experience as outlined In Items
."16 and 17 and describe his responsibilities under Itern 15.

See Supplement C ..- I •
8.. LICENSED MATERIAL .;___•___"__- __"- __._

L ELEMENT . . CHEMICAL NAME OF MANUFACTURER. MAXIMUM NUMBER OF•
I AND AND/OR AND MILLICURIES AND/OR SEALED*

N MASS NUMBER -. PHYSICAL FORM MODEL NUMBER SOURCES ANDMAXIMUMACTI-

E (If Sealed Source) VITY PER SOURCE WHICH WILL
BE POSSESSED ATANY ONETIME

NO. A B C D

(1) 90 ." ;I.,- .

(I Strontium . .See Supplement D "_'_... ._ I
90

(21 ) StrontiumI See Supplement D

90 .
.(3) Strontium see Supplement:D

90
14) Strontium See Suplement D

DESCRIBE USE OF LICENSED MATERIAL
E

0i). . See Supplement D

(3). ____________________________

NRC FORM 313 112-81)



E

I INFORMATION REQUIRED FOR ITEMS 15, 16 AND 17

Describe in detail the information required for Items 15, 16 and 17. Begin each item on a
.oarate page and key to the application, as follows:,

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 individual named in
Items 6 and 7. Describe individual's formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was
received, etc.

a. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.'

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

d. Biological effects of radiation. See Supplements B and C

17. -EXPERIENCE. Attach a resume for each individual named in Items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. ' Work experience or on-
the-job training, should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of each used.

See Supplements B and C

18. -CERTIFICATE
(This item must be completed by applicant)

The applicant .and any official executing this certificate, on behalf of the applicant named in Item 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 U.S.C., Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it a criminal offense to make a willfully false statement or
representation to any department or agency of the United States as to any matter wiihin its jurisdiction.

FOR THE COMMANDER:

a. LICENSE FEE REQUIRED' b. CERTIFYlJ! OFFICIAL (Signature)
• (See Section 170,31, 10 CFR 170)

c. NAME (Type or print)
.1 RAYMOND. E.B. KETCHUM, II

d. TITLE
(1) LICENSE FEE CATEGORY: Col.onel, GS, Chief of Staff

e.' DATE
(2) LICENS E FEE ENCLOSED: $ -

NRC FORM 313 1 (12-81) GPO 886-426



NOTE

1. Enclosures 1 through 6 are the concurrences from the major field commands
who are responsi'ble for the.use of the AN/UDM-2 Radiac Calibrator Sets,

2. Enclosure 7 is the concurrence from the US Army TMDE Support Group who
is. responsible for the major use of the AN/UDM-2 Radiac Calibrator Sets.

3. Enclosure 8 is the concurrence from US-Army Depot Systems Command which
provide bulk storage and/or maintenance of these devices,

4, -Enclosure 9 is the concurrence from the Secretary, US Air Force Radio-
.isotope Committee for use of the cali'brators by Army, civilian and/or
military personnel.located on. Air Force property,*

5. The Fort Monmouth Radiation Control Committee and appropriate CECOM
directorates-have concurred in the renewal application.



AFLG-FMC
SUBJECT:

(5 Mar 84) 1st Ind
Renewal and Complete Revision of US Nuclear Regulatory Commission
(NRC) Byproduct. Material License'.(BML) Number 29-01022-08

HQ FORSCOM, Ft McPherson, GA 30330 1 7 APR 1984

TO: Commander, U. S. Army Communications-Electronics Command & Fort Monmouth,
ATTN: DRSEL-SF-MR, Fort Monmouth, New Jersey .07703,

1. The draft copy of subject renewal application has been reviewed by the
Radiation Control Officer as requested.

2.. Concur with the renewal application which includes the environmental docu-
mentation in accordance with AR 200-2.

FOR THE COMMANDER:

wd Incml
Captain, AGC
Aasistant Adjutant General

'I/

2
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DEPARTMENT OF THE ARMY
HEADQUARTERS UNITED STATES ARMY TRAINING AND DOCTRINE COMMAND

FORT MONROE, VIRGINIA 23651

REPLY TO
ATTENTION OF:

,I 9.RARh1984-,
ATCD-NC

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

Commander
US Army Communications-Electronics
Command.
ATTN. DRSEL-SF-MR
Fort Monmouth, NJ 07703

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

2. This headquarters has reviewed both the
and the environmental documentation for the
We concur with both documents.

NRC license renewal application
AN/UDML2 Radiac Calibrator Set.

3. POC at this headquarters is CPT Fisher, AUTOVON.680-4411.

FOR THE COMMANDER:

........ ....

AISTANT ADJL



DEPARTMENTS OF THE ARMY AND THE AIR FORCE
NATIONAL GUARD BUREAU

WASHINGTON, D.C. 20310

REPLY TO
ATTENTION OF

NGB-AVN-S 14 May 1984

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

Commander
US Army Communications - Electronics Command
ATTN: DRSEL-SF-MR
Fort Monmouth, NJ 07703

1. The National Guard Bureau concurs with draft copy of subject renewal
application for the AN/UDM-2 Radiac Calibrator Set.

2. Concurrence with the environmental documentation of subject document will
be rendered by NGB-ARI-E under separate correspondence.

.3. Point of contact in NGB-AVN-S is Mrs. Judith Smith, AUTOVON 584-4727.

JO9 P., Jr.
Chief, Army Aviation Division
National Guard Bureau

CF:
NGB-ARI-E
NGB-ARL-M

ALVIN A. MsARHALL
Chief, Aviation logistios Branch

'K"/ý



ROUTINE

PT 00463 151/2244-I PAGE 01

(2 ACT 1 .INFO) DRSEL PM'S ERAD

GS:CC:CP:ED: FMD:-HI:IG:IL:IO:LG ATC:.GARS-MSCS. AQ:CP-FM

ME:MICO'MM:MS:PA:PC:PL:PT:OC: OTDS:PLRS:SC: CS:ET:EW
= . ." S •

:s:s~cc:TE:TF BO:FF: SA:SD:
RDXO:FI:POD: COM:SDSC:SEI:TCS: MI: ASE: ACSC: SSC:

RCTUZEXW RULNETC3B90 1511735-UUUU--RUEDBIA.
ZNR UUUUU

_-R 291430Z MAY 84 ZEX
FM CNGB APG MD//NGB-AVN-SG//

-- •: RUEDBIA/CDR CECOM FT MONMOUTH NJ//DRSEL-SF-MR//
INFO ZEN CNGB APG MD//NG2-ARI-E//
RUEAUSA/CNGB WASHDC//NGB-ARI/NGB-ARS/

NGB-ARL/NGB-JA/NGN-PA/NGB-PO/
NGB-ARO//

BT

OTHER
AA:A R:CCNC :CHB :CHS:

CSA:DEN:1I :JITF:MAAF

MCR: PH:PMO :SSD :TSO:

USMC :54.:235 :513.' :9O
.. * " . a

UNCLAS
SUBJECT: RENEWAL AND COMPLETE REVISION OF US NUCLEAR REGULATORY
COMMISSION. (NRC) BYPRODUCT MATERIAL LICENSE (BM4L) NUMBER 29-01022-08
A. LETTER, NGB-AVN-S, 14 MAY 849 SAB.

B. LETTER* DRSEL-SF-MRv 5 MAR 849 SAB.
C. AR 200-it ENVIRONMENTAL PROTECTION AND ENHANCEMENTv 15 JUL 82.
0/ . AR 385-11v IONIZING RADIATION PROTECTION. .1 MAY 80.
E. TM 3-261, HANDLING AND DISPOSAL OF. UNWANTED RADIOACTIVE
MATERIAL. MAR 81.
F. AR 200-2, ENVIRONMENTAL EFFECTS OF ARMY ACTIONS, 15 OCT .82 WITH
DARCOM SUPPLEMENT 1, 26 FEB 82.
2. IAW PARA 2. REF A, THE SUBJECT NRC LICENSE APPLICATION (REF B)

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

A. DISPOSAL OF UNWANTED RADIOACTIVE WASTE WILL BE IAW REFERENCES C,
D, AND E. IN ADDITION9 IT SHOULD BE NOTED THAT IAW REF Di DISPOSAL
OF UNWANTED RADIOACTIVE MATERIAL. IS THE RESP.ONSIBILITY OF THE US- ARMY
MATERIEL DEVELOPMENT AND READINESS COMMAND (QARCOM) AND NOT NGB.
B. STORAGE AND DISPOSAL PROCEDURES FOR UNWANTED RADIOACTIVE MATERIAL
ARE ADDRESSED IN SUPPLEMENT 1, REF B, AND IN PARAGRAPHS III-B-11 AND
111-8-13 OF ANNEX 1, REF B.
C. ENVIRONMENTAL ASSESSMENT AT ANNEX 1 (REF B) HAS BEEN PREPARED IAW
REF Ft WHICH CONCLUDED IN THE FINDING OF NO SIGNIFICANT IMPACT (FNSI)
AT PARA Il-A. ANNEX 1.

D0 IAW PARA 1-4D, REF F, OPSEC REVIEW HAS BEEN ADDRESSED AT PARA It
ANNEX 1 REF B.
3. RECOMMEND THAT COMPLETED EA AND FNSI BE PROCESSED IAW PARA 3-2C,
DARCOM SUPPLEMENT I TO AR 200-2 AND lAW PARA 5-5, AR 200-2 (REF F).

4. FINALLY, REQUEST THAT CECOM PROVIDE NGB-ARI-E:
A. A COPY OF THE FINALe SIGNED EA.• .7 75tU



ROUTI NE

B. A COPY OF THE FINAL, SIGNED FNSI.

C. A COPY OF THE PUBLIC NOTIFICATION DOCUMENTS PROCESSED IAW

PAGE 03 RULNETC3B90 UNCLAS
PARAGRAPHS 5-5C AND 5-50, AR 200-2 (REF F).

5. NGB POINTS OF CONTACT ARE:

A. MS. JUDITH SMITH, INDUSTRIAL HYGIENIST, SAFETY BRANCH, ARMY

AVIATION DIVISION# NGB-AVN-S, AUTOVON 584-4727 (PRIMARY NGB ACTION

OFFICE).
Bo MR. JAMES HENSLEYv ENVIRONMENTAL PROTECTION SPECIALIST FOR

HAZARDOUS/TOXIC MATERIALS/WASTEv ENVIRONMENTAL RESOURCES BRANCH, ARMY

INSTALLATIONS DIVISION, NGB-ARI-E, AUTOVON 584-4701..

C. MR. STEVEN HORNE, NGB-RCOY-ORSEL-SF-MR, AUTOVON 995-4427.

BT
#3890
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AEAGD-MMC-RA-CS (1 Dec 83) 2d Ind CPT Short/lo/ZBN Mil (2281-)6211
SUBJECT: Review of US Nuclear Regulatory Commission by Product Material

License Number 29-01022-08

DA, Headquarters 200th TAMMC APO 09052 24 January 1984

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

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

2. 10th Medical Laboratory comments are provided with concurrence from
USAREUR RPO and RCO.

3. This center provides one additional comment. Para five of supplement B
gives instructions for Maintenance Depot without any reference to Reserve
Storage Activities (RSA). The assumption that Maintenance Depot are RSA
cannot be made. Some reference must be made for RSA. This reference should
be included in all future NRC License.

4. Point of contact for this center is,'CPT Paul Short,' USAREUR Radiological

Control Officer, AUTOVON (494-)7328/6211.

FOR THE COMMANDER:

T TC3 GS
Chief, Armament &-Chemical Equipment
Systems Division

09403
09180

CF:
HQ USAREUR, ATTN: AEAGA-SE, APO
HQ 10th Medical Laboratory, APO



APOP-NC (5 Mar 84) 1st Ind
SUBJECT: Renewal and Ccriplete Revision of US Nuclear Regulatory Cormmission

(NRC) Byproduct Material License (BML) Number 29-01022-08

HQ, United States Army Western Command, Fort Shafter, HI 96858, .16 Apr 84

TO: Commander, HQ USA Communications-Electronics Command and Fort Monmouth,
A•"N: DRSEL-SF-MR, Fort Monmouth, New Jersey 07703

This headquarters concurs with subject renewal application.

FOR THE COMMANDER:

wd all inc/ JAMES T. BUSIIONG~'
Colonel, GS
Q'hief,ý NC Div, ODCSOPS

2



DJ-MS-MC
SUBJECT:,

(5 Mar 84) 3rd Ind
Renewal and Complete Revision of US Nuclear Regulatory Commission

'(NRC) By-product Material License (BML) Number 29-01022-08

Headquarters, Eighth United States Army, APO San Francisco 96301 0 APR84

TO: Commander, United States Army Communications-Electronics Command and
Fort Monmouth, ATTN: DRSEL-SF-MR, Fort MonmouthNew Jersey 07703

1. Subject license application has been reviewed by qualified members of
this command and we concur with renewal application and environmental
documentation provided.

2. POC this headquarters is MSG Kruse,

FOR THE COMMANDER:

293-8230/8914.

wd all incl.

. " A ,.

.," " A T A. M"
CPT, AGC
Assistant ý Adjutant General

.1

4



PRIORITY

PT 00430 143/1939Z PAGE 01

(2 ACT 1 INFO) DRSEL PM'S ERAD OTHER
GS:CC:CP:ED:FMD:HI:IG:IL:IO:LG ATC:GARS:MSCS: AO:CP-FM AA:AR:CCNC:CHB:CHS

ME-M1CO:RM:PS:PA:pC:PL:PT:OC: OTDS:PLRS:SC: CS:ET:EW CSA:DEiNII:JITF:PA!

SF:SM:SP:sS:sC0O: TE:TF: BD:FF: SA:SD: MCR:PH:PIAO:SSD:TSO:

RDXO:FI:'PO: COM:SDSC:SEI:TCS:.MI: ASE: ACS.C: SSC: USMC:5,:235:513:9D,"
_* . a a a : ,- a a a , a : a

PCTUZYUW RUCDSRA1167 143193b-UUUU--RUEDBlA.
ZNJU UUUUU

-- /-P 9220O1Z MAY 84
QF"- CDR USATSG REDSTONE ARSENAL AL//DRXTM-SR//

TO CDR CECOM FT MONMOUTH NJ//DRSEL-SF-1R//
ACCT DA-BHCSVD

SUINCL AS
-SUBJ: US NUCLEAR REGULATORY COM MISSION (NRC) LICENSE NO.
29-01022-08.
A. MSGv DRSEL-SF-'Rv 171400Z MAY 84,9 SAa.

CONCUR WITH US NUCLEAR REGULATORY COMMISSION LICENSE NO. 29-01022-08
RENEWAL APPLICATION WITH THE INCLUSION OF THE CHANGES LISTED IN
REF:ERC.NCE MSG.
BT
#1167

NNNN

PRIORITY



UNCLAS

1 3 171400Z MAY 84 PP PP UUUU ,TT 1381400

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

CDR USATSG REDSTONE ARSENAL AL //DRXTM-SR//

U.N C LAS

SUBJ:. US NUCLEAR REGULATORY C.OMMISSION (NRC) LICENSE NO. 29-0102?2-08

A. LETTER, DRXTM-SR, '.UNDATED, SUBJECT: USNRC -LICENSE NO. 29-01022-

08..

1. IN RESPONSE TO REFERENCE A, THE FOLLOWING IS PROVIDED:

2. ITEM 2A AND 2B: CONCUR. REFERENCED DOCUMENT, I.E., LBDA RADIO-

LOGICAL SAFETY PROGRAM, IS THE RESPONSIBILITY OF LEXINGTON BLUE -

GRASS DEPOT ACTIVITY (LBDA). AS SUCH,- THIS COMMAND DOES NOT HAVE

THE AUTHORITY TO. ALTER :REFERENCED DOCUMENT IN'ANY MANNER. HOWEVER,

A LETTER HAS BEEN PROVIDED TO LBDA REQUESTING APPROPRIATE ACTION *BE

.TAKEN IN THIS REGARD.

#.**3. ITEM 2C: CONCUR..

.14. ITEM 2D: CON CUR. ON 2. DEC 83, A REQUEST WAS MADE TO CHANGE

ýPARAGRAP.H 3.41.3 O F MIL~-R-5.535bA. (ER) TO. INDICATE A. SURFACE DOSE. RATE

CONSISTENT WITH THE NRC CONCEPT OF AS LOW AS REASONABLY,-ACHIEVABLE

(ALARA)

5. ITEM 2E: USE OF THE TERM "COMBAT AREA" IN TB 11-6665-227-12 IS

INTENDED TO DESIGNATE-ACTUAL COMBAT.AREAS. EXCLUDING THE CALIBRATOR
THlESE

SETS IN H.EE.-D A *REAS,, ALL AN/UDM-2'S ARE TO BE LEAK TESTED AT

CG READING FILE

JOSEPH M. SANTARSIERO, HEALTH PHYSICIST RECEIVED-. TEL LE C 10,) U, .I1 CATI OR

DRSEL-SF-MR, 54427 ,... U..,i C 0

.B.M.SAVAIKO,C,SAF OFC, DRSEL-SF,54 1 LI4427 I

UN CUA9IV0 1),l(.NW033 171400
n( h Al 1 q 24



U I L. L. r.

2 3 171400Z MAY . 84 PP PP UUUU TT 1381400

INTERVALS NOT TO*EXCEED 6 MONTHS..

6. ITEM 2F: CONCUR.

7. ITEM 2G: DUE TO. THE LARGE NUMBER AND WORLDWIDE DISTRIBUTION OF.

AN/UDM-2: CALIBRATOR SETS IN USE/STORAGE, IT IS NOT FEASIBLE TO FUR-.

NISH EACH USER/OPERATOR WITH NOTICES OF VIOLATIONS* REGARDING INDIV*-.

VIDUAL FACILITIES. PRACTICALITY, THEREFORE, DICTATES THAT VIOLATION

NOTICES,.LICENSE CONDITIONS, APPROPRIATE REGULATIONS, AMENDMENTS AND

OTHER PERTINENT DOCUMENTATION RELATED TO THE LICENSING OF THE

AN/UDM-2 BE MADE AVAILABLE TO MAJOR COMMAND AND USERS ASINDICATED

. IN SUPPLEMENT Je PARAGRAPH.H, OF SUBJECT LICENSE.. MOREOVER,.THE

PROCEDURE OF MAKING THE AFOREMENTIONED MATERIALS'AVAILABLE TO THE

L) SRPE/OPERATOR OF THE AN/UDM-:2 IN LIEU OF ACTUAL POSTING OF SAME,.

HAS BEEN.PREVIOUSLY APPROVED BY THE NRC., GIVEN THESE CIRCUMSTANCES,

SUPPLEMENT Je PARAGRAPH H, OF SUBJECT LICENSE.,SHALL REMAIN AS PRE-

SENTED"

8. SUBJECT NRC. APPLICATION HAS BEEN/WILL BE REVISED TO INCORPORATE

RECOMMENDATIONS INDICATED IN ITEMS .2Ao 2B, 2C, 2D AND 2F OF A.

9. REQUEST YOU PROVIDE THIS HQ, ATTN: DRSEL'SF-MR, WITH COMMENTS

TO INDICATED CHANGES/REVISIONS AND CONCURRENCE TO SUBJECT NRC H-'I--elf ly

LICENSE APPLICATION BY 25 MAY 1984,

UNCLAS 171400



f

3 3 171400Zý MAY I 84, PPiPP uuuu TT 1381400

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

SANTARSIERO, AV 995-4427.



DEPARTMENT OF THE ARMY
m -UNITED STATES ARMY TEST, MEASUREMENT AND DIAGNOSTIC EQUIPMENT SUPPORT GROUP

REDSTONE ARSENAL. ALABAMA 35898

REPLY TO

ATT'N1TION OF

DRXTM-SR

SUBJECT: Review of US Nuclear Regulatory Commission (NRC) By-Product
Material License No. 29-01022-08

Commander
HQ, US Army Communications - Electron-ics Command
ATTN: DRSEL-SF-MR
Fort Monmouth, NJ 07703

1. Reference letter and document dated 5 March 1984 from your office
regarding SAB.

2. Comments pursuant to SAB are as follows:

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
- Radioactive Material," or "Restricted Area - Do Not Enter," depending
upon applicable situation.

b. . (Ref. Supplement C -LBDA Radiological Safety Program, Section
6.ýe.(2)) RPO or individual knowledgeable in radioactive contamination
should accompany. the individual with an appropriate survey meter to
afford monitoring capability and technical advice to medical personnel.

c. (Ref.: Supplement D - 9.a.) Constituency of sealed sources
per device is ýtoo ambiguously portrayed. Three separate totals per
device can be derived from the license application.

d. (Ref. Supplement D, MIL-R-55350A, p. 6 , 3.4.3) The requirement
for the maximum allowable dose rate at the external surface of the
device to be less than .5.0 mrem per hours is in conflict with the
specified, requirement in paragraph 3.4.3. of MIL-R-55350.

e. (Ref. TB 11-6665-227-12, p.4, para. 5.e.) Are combat areas
designated as zones of potential combat (cease *fire in Korea) or areas
of actual combat?

f.. (Ref. Supplement J, para.4.f.) Recalibration and recertification
of the AN/UDM-2 is accomplished by the Area Calibration and Repair
Center (ACRC)ý - 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



DRXTM-SR
SUBJECT: Review of US Nuclear Regulatory Commission (NRC) By-Product

Material License No. 29-01022-08

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

3. POC regarding SAB is Mr. Bob Owen, AV 746-5042/2879.

DELBERT D.tLNEY
Chief
Radiation Standards & Development Lab
Metrology Directorate
US Army TMDE Support Group

,.4 ," • ,•



DRSDS-T (7 May 84). 1st Ind. u

SUBJECT: Renewal and Complete Revision o• 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 Communications-Electronics Command, ATTN: DRSEL-SF-MR,
Fort. Monmouth, NJ 07.703

1. Forwarded is concurrence onsubject renewal and revision.

2. "Quality Equipment and Support for an Excellent Army."

FOR THE COMMANDER:

1 Encl OHN E. RANKIN
nc Chief

Safety Office

2. . , "



DEPARTMENT OF THE ARMY
HEADQUARTERS, LEXINGTON-BLUE GRASS DEPOT ACTIVITY

LEXINGTON, KENTUCKY 40511

REPLY TO

ATrENTION OF

SDSAN-LAS 20 Apr 84

SUBJECr: Renewal and Camplete Revision of US Nuclear Regulatory Cammission
(NRC) Byproduct Material License (BML) Number 29-01022-08

THRU: Ccnrrnder
Anniston Army Depot
ATIN: SDSAN-SF f & .
Anniston, AL 36201

Commander
US Army Depot Systems Cormannd
ATITN: DRSDS-T
Chambersburg, PA 17201

TO: Crniander
US Army Cormunications-Electronics Canuand
ATIN: DRSEL-SF-MR
Fort Monmouth, NJ 07703

1. Reference letter, DRSEL-SF-MR, 5 Mar 84, SAB.

2. Pursuant to your request, basic concurrence is submitted, however, the following
comnents are offered:

a. The ISSA agreement between USA TMDE 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 LBDA. 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 acting as Depot RPO in the absence
of the designated RPO, Bill Baber.

b. Supplement D, Encl 4, 3.4.3, pLge:6, Surface Dose Rate. This section states
that no point on the surface of the calibrator set shall exceed 5m R/hr. However,

"/



SDSAN-LAS
SUBJECT:

20 Apr 84
Renewal and Complete Revision of US Nuclear Regulatory CamTission (NRC)
Byproduct Material License (BML) Number 29-01022-08

actual measurement of the surface with the AN/PDR-27 will locate points with readings
significantly higher than the stated limit.

3. An updated resume for the LBDA RPO is enclosed.

4. "Quality Equipnent and Support• for an Excellent Army".

FOR THE QONMANDER:

1 Encd JOHN R. DORTON
as Safety Director
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES AIR FORCE

BOLLING AFBS D.C. 20332

REPLY TO AFMSC/ SGPA 14 March 1984

ATTN OF: BROOKS AFB TEXAS 78233

SUBJECT, USNRC License Number 29-01022-08

TO: Department of the Army
U.S. Army Communications - Electronics Command
ATTN: DRSEL-SF-MR
Fort Monmouth NJ 07703

1. Application for renewal of subject license has been reviewed and the
following comments, are provided:

a. Reference Supplement A, paragraph 4: Recommend that authorized
users be identified as calibration personnel at DOD facilities. As
currently written, other users are limited 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 requirements. This would pre-
clude potential differences in individual Service requirements for designating
RPO' s.

c. Reference Supplement B, paragraph 3: Training of users should
indicate that training and experience with similar uses/quantities of
radioactive material may be substituted for the training requirements
specified.

d. Reference Supplement B, paragraph 4: The distinction between an
RPO and an RCO is not.clear. A definition of the RPO/RCO functions may
eliminate the ambiquity.

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 Air Force directives indicate 180 day
calibration 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 Force has converted to TLD dosimetry..

"Ov



/
- g Reference Supplement J. paragraph 3: As written, it is implied

that Army inspection elements would' conduct inspections of other Service

organizations. Possessing organizations outside the Army should be

i, inspected by individual Service inspection elements and the NRC to assess

compliance with applicable Service directives and IOCFR.

2. Concur with draft application contingent upon inclusion/clarification

of the information indicated above.

. /, . */ .

LC iq NGER, Captain) VJSAF, BSC

Secretary, USAF RadioisQiope Committee.

Office of the Surgeon General

.1 -

* :Ln
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DEPARTMENT OF THE ARMY"

HEADQUARTERS US ARMY COMMUNICATIONS-ELECTRONICS COMMANDAND FORT MONMOUTH "CMAD "

FORT MONMOUTHI NEW JERSEY 07703

REPLY TOANFOTMNOT./ *
ATTENTION OF:

DRSEL-SF'MR 9 May 1984"

SUBJECT: US Nuclear Regulatory Commission (NRC) Byproduct Material License

Number 29-01022-08

Department of the Air Force

Aerospace Medical Division

ATTN: AFMSC/SGPA

Brooks Air Force Base, Texas 78235

1. Reference, letter, AFMSC/SGPA, 14 March 1984, subject: USNRC Licens.

.Number 29-01022-08.

2. 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 minimu1, the requirements 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 minimium

requirements stipulated in the aforementioned Supplement should be maintained.

4. Item !d of' referenced letter: The RCO designation is applicable to DA

personnel with functions as outlined in AR 385-11. Qualifications stipulated

in AR 385-11 are asoutlined in Supplement B, paragraph 4 of subject license.

Selection of a local RPO is contingent upon review and written approval by

the RCO.

5. Item le of referenced letter: Concur..

6 Item lf of referenced letter: Concur.

7. Item Ig of referenced letter: Concur.

8. Subject NRC application has been revised to incorporate recommendations

* indicated in Items la, le, lf and lg of referenced letter. . .

FOR THE COMMANDER:

.BERNARD M. SAVAIKO

Chief, Safety Office



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 Diagnostic
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 the 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.

'I



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. Principles and practices of radiation protection.

b. .Biological effects of radiation.

c. Radioactivity measurement standardization and monitoring-techniques and
instrumentation.

d. Mathematics and calculations basic to the use and measurement of

radioactivity.

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

NOTES

A. Comoletion of the Radiloogical Safety or Calibrator Custodian Course
at the US Army Chemical School or at the US Army Ordnance Center
and School meets.these requirements.

B. Where circumstances warrant, alternate training may be 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
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 minimum
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.

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

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



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

(c) Radioactivity measurement standardization and monitoring techniques and
instrumentation.

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

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

b. Technicians/Calibration Specialists. The following 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 instrument calibration; and analy-
sis of smears and reporting of smear results.

1



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
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.A. - Brooklyn College of the City University of New York, Brooklyn,
New York + _] Uyi •

(2) BBS. -. Brooklyn College of the City University of New York, Brooklyn,
New York T I.ajor: Chemistry.

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) June 1967 - March 1970:
EON Corporation, 175 Pearl Street, Brooklyn, New York.
Chemist - Responsible for all health physics activities, including radiation
surveys, air sampling and wipe tests, leak testing of sealed sources, decon-
tamination of 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
quality control specifications.

(3) March 1970 - June 1977:

State of New York Department of Labor, Division of Safety and Health, 2 World Trade
Center, New York, New York.
Senior Radiophysicist - Radiological Health Unit.
Responsible for the review of applications, including the evaluation of facilities-
equipment, personnel and products containing radioactive materials, and in the
preparation of State licenses authorizing the possession and use of radioactive
materials by persons in industry and related activities in this State; assist in
the administration of the licensing program; consult with and assist industrial
management personnel and others in establishing radiation protection programs;
conduct inspections, special prelicensing 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 publication of scientific reports, and training of new
staff members,

#rAni /



(4) June 1977 - January 1978:
US Army Electronics Command CECOM), Fort Monmouth, New Jersey,
Health Physicist - Responsible for health physics functions in the establish-
ment and implementation of the ECOM Safety Program aimed at establishing life
cycle controls of ECOM commodities utilizing radioactive material and ionizing
radiation producing devices; responsible for the evaluation of radiological
protection programs and radiation facilities to determine their adequacy and
to insure compliance with DA Authorizations and NRC Licenses; perform studies
and evaluations necessary to minimize the health risks to personnel;prepare and
review applications for DA Authorizations and NRC 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.
Duties are the same as in Item b(4) above. Name change from CERCOM to CECOM.

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

Duration of Formal
Training On-The-Job Course

(1) X-Ray Technology for Radiological 3 Days No Yes
Health Personnel-Memorial Hospital for
Cancer and Allied Diseases, 444 East 68th
Street, New York, New York - 11 January -

14 January 1971.

(2) 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
School, Aberdeen Proving Ground, Maryland
- 25 October - 15 November 1977.

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

5 November - 9 November 1979.

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



d. Experience with Radiation.

Maximum Duration of
ExperienceIsotope

(1) 14 C

(2) 32 P

(3) 3 6CI

(4) 63Ni

(5) 90Sr/ 90Y

(6) 9 9Tc

(7) 1 06 Ru/ 10 6 Rh

(8) 1 4 4Ce/ 1 4 4 Pr

.(9) 14 7 pm

(10) 2 0 4T1

(11) 6 0 Co

(12) 6 0 Co

(13) 1.37 Cs

(14) 2 2 6 Ra

Amount

60

10

10

10

50

100

50

500

500

50

10

200

250

20

mCi

mCi

mCi

mCi

mCi

mCi

mCi

mCi

mCi

mCi

mCi

Ci

Ci

mCi

Years

Years

Years

Years

Years

Years

Years

Years

Years

Years

Years

Years

Years

Years

Type of Use

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

For 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.

I
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STEVEN A. HORNE,1 HIealth Physici'st, US Army. Communications. .. Electronics
Command cCE.COM)I' Fort..Monmouth, 'New. Jersey, 07703

1. Educational Background:

Old Dominion University
Norfolk, Virginia

The Catholic University of
America

Washington, DC

The Catholic University of
America

Washington, DC

2. Formal Training and Experience
Measurements and Effects:

3 Years

2 Years

L _ KAssociate in " (.,
LApplied Science

L- BSE Nuclear Science
Tand-ngineering

1975 - Graduate Work in
Nuclear Science and
Engineering

in Radiation Protection Methods,

a. Fifty-six semester hours
pertaining to radiation, including
college physics, Environmental
Aspects of Nuclear Power Plant
Management, Environmental Radio-
activity, Nucleonic Fundamentals,
Nuclear Properties and Interactions,
Nuclear Physics, Nuclear Radiation.
Detection, Nuclear Reactor Physics,
Radiation Biology, Radioisotope
Techniques and Radiological Physics
- Old Dominion University and The

..Catholic University of America.

b. Radiation Detection Effects
and Devices Utilizing various type

.of high energy accelerators -
Virginia Associated Research Center

.Newport News, Virginia, and NASA
Langley Research Center, Langley,
Virginia.

I c. Radiation safety, detection
instrumentation and isotopic handling
equipment - Flow Corp, Fort Belvoir,
Virginia.

Duration of
Traihning

1961-19.75

1 Year

2 Months

On The Job
Formal
Course

No. .Yes

No

No

Yes

Yes

§4
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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, Rockville,
Maryl and.

g. Laser Safety Course -

University bf Cincinnati, Ohio.

h. Radionuclide Analysis by
Gammna Spectrocopy Course 208 -
Public Health Service, Winchester,
Massachusetts.

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

3. Experience with Radioisotopes:

Duration of
Training

24 Hours

80 Hours

40 Hours

40 Hours

80 Hours

On The Job

No

Formal
Course

Yes

No Yes .

No Yes

No

No

Yes

Yes

80 Hours No Yes
9

Maximum
ActivitiesIsotope in Curies

241Am

252 Cf

57 C

60 Co

137Cs

I

Duration of
Experience

3 Years

3 Years

4 Years

Type of Experience

For all radionuclides
listed, experience
consisted of labora-
tory analysis, wipe
tests, experiments and
evaluations utilizing
these sources.

.27

0.1

1200

1

8 Years

8 Years

8 Years

8 Years

20

100
192Ir

8 Years



!!
Isotope

2 2 6 RaBe

2 39 PuBe

9 0 Sr

Maximum
Activities in Curies

Duration of
Experience

1

1

5 Years

1 Year

2 Years0.1

4. Experience with other Radiation Producing Machines:

Radiation Machine Duration of Experience Type of Experience

.a. NASA Langley
Research Center, and
Virginia Associated Re-
search Center's, Space
Radiation Effects. Labo-
ratory consisting of a
2 MeV Van de Graff
accelerator, 3 MeV Dyna-
mitron accelerator,
10 MeV Linear Electron
Accelerator, a 600 MeV
Proton Synchrocycl otron
Accelerator and a 14 MeV
Neutron Generator.

b. 250 KeV General Electric
Corporation X-ray machine

c. Various energy dis-
persive and wave length X-ray
fluorescence spectrometry with
X-ray generators up to 50 KeV.

1.5 Year

8 Years

8 Years

Radi ati on damage
Shi el ding ' Experi -
ments and Related
Health Physics
Studies.

Health Physics and
laboratory experiments.

Health Physics and
laboratory experiments.

5. Experience with radiation:

1964-1965 - Virginia Associated Research Center, NASA, Langley Research
Center, Virginia as Health Physics Technologist.

1965-1966 - E.R. Squibb, New Brunswick, New Jersey as Radiochemist Isotope;
Technologist.

1966-1968 - Flow Corporation, Nuclear Division, Fort Belvoir, Virginia as
Radiation Engineer.

1968-1976 - US Army Mobility Equipment Research and Development Command,
Fort Belvoir, Virginia as Health Physicist.

1976-1978- US Army Electronics Command, Fort Monmouth, New Jersey as
Health Physicist.



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

1981-Present-- US Army Communications-Electronics Command, Fort
Monmouth, New Jersey, as Chief,.Materiel Safety Engineering
Division, Safety Office and Supervisory Health Physicist.

IJ



JOSEPH M. SANTARSIERO, Health Physicist, US Army Communications-Electronics Com-
mand (CECOM), Fort Monmouth, New Jersey 07703

a. Education:

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

(2) Brookdale Community College, Lincroft, New Jersey,

(3) Rutgers, The State Un ersity, N.w Brunswick, New Jersey
BS degree in Biology,-j [- (

(4) Middlesex General Hospital:, New Brunswick, New Jersey
Certification in Nuclear Medicine Technology,May 1973.

(a) American Registry of Radiologic Technologists (ARRT).

(b) Certifying Board of Nuclear Medicine Technology (CBNMT).

(c) State of New Jersey Certification - Nuclear Medicine
Technology.

(5) Rutgers, the State University, New Biunswick, New Jersey
Presently. completing program of graduate study in Radiation Science

(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 Radiopharmaceuticals; Radiation
Protection; Radiation Biology; Radiation Biochemistry; Clinical Applications of
Radionuclides; Radiation Dosimetry; *Radiation Therapy; Interactions of Radiation
with Matter; Atomic Theory and Structure; Nuclear Theory and Structure; Radioac-.
tivity and the Environment; Instrumentation and Radiation; Nuclear Physics;
Radiation Biophysics.

b. Professional Experience:

(1) 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 physics activities including radiation surveys, air
sampling and wipe tests, leak testing of sealed sources, decontamination of
facilities and equipment, disposal of radioactive wastes, calibration of

S~x4



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 hospitals, doctors, administrators, etc.,

regarding the safe and proper use of radiation and radioactive materials.
Determine the requirements of, and design the shielding for X-ray installations
and nuclear medicine departments. Prepare applications for the use of radioac-
tive. materials for both USNRC'and State regulated radioacti've materials. Amend
licenses as requested and required. Evaluate radiation safety programs, prepare
and give lectures to physicians, nurses, administrators, etc., 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 radiation and its
use; perform sealed source leak tests on various radionuclides. -

(3) September 1983-February 1984:

State of New Jersey, Department of Environmental Protection, Bureau
of Radiation Protection, -380 Scotch Road, Trenton, New Jersey.

Radiation Physicist. 2

Approved or rejected licenses or amendments for possession and use
of radioactive materials, in the State of New Jersey, after assessment of user
qualification, radiation safety program, and compliance with. State rules and
regulations. Reorganized program format and developed inspection procedures,
criteria and forms. Evaluated and provided recommendations for quality assu-
rance of radiopharmaceuticals 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
radioactive material users, inspections, violations, NRC registrations, and
accelerators. Responded to all public and private inquiries involving radioac-
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.

Health Physicist - Responsible for health physics functions in the

2



establishment and implementation of the CECOM Safety Prbgram aimed at establish-
ing life 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 Licenses; estab-
lish and maintain radiation protection records and files.

c. Experience-with Radioactive Materials:

Maximum
Isotope

1. 9 9 Mo/ 9 9mTc

2. 1311

3. 75 Se

4.• 67Ga

5. 201Ti

6. 32 P

7. 3 3Xe

8. 8lRb/81mKr

9. 1251

10. 1231

Duration of
Amount

2 Ci

ýO mCi

5 mCi

50 :mCi

30 mCi

140 mCi

200 mCi

25 m.Ci-

50 mCi

:10 mCi

5 Ci

800 mg

80 Ci

Experience

5 years

5 years

5 years

5 years

5 years

5 years

.5 years

2 years

5 years

5 years

5 years

5 years

6 months

Type of Use

For items 1
through 19,
radiopharma-
ceutical prep-
aration, dose
injection,
and/or related
diagnostic/
therapeutic
procedures,'
health physics
surveys, wipe
trest analysis,.
and instrument
calibration.

11. ! 3 7Cs

226
12. Ra

13. 1921r

14.
6 0 Co 100 Ci

15. 57Co

16. 1 3 3 Ba

17. 5 1 Cr

18. 5 9 Fe

19. 1 1 1 In

30 mCi

10 mCi

25 mCi

20 mCi

3 mCi

3 months

5 years

5 years

5 years

1 year

5 years
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BERNARD M, SAVAIKO, Chief, Safety Office, US Amy Communications-Electronics
Command (CECOM), Fort Monmouth, New Jersey

a. Education:t BS. Industrial Engineering, Columbia University,
New York, New York.-

b. Professional Experience:

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

(2) 4 years - Industrial Safety • U.:S. Steel Corporation.

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

Mr. Savaiko is designated as the manager of Nuclear
Licenses and Department::of the Army Authorizations.

Regul atory. Commi ssion

Encl y

4



SUPPLEMENT D

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

2. The maximum number of sealed sources and maximum activity per source to be
possessed at any one time shall include:.

La.7
b. Source B: Sealed sources (ECOM Drawing Number SM.B-509048)not to

exceed 150 microcuries (uCi) per source or 75 mCi total.

d. Source. D: Sealed Sources (3M Drawing Number. 12-1921-0474-8) not to
exceed .36 uci *per Source or 18 mCi totall.
3. The sealed sources incorporated in the AN/UDM-2 Padiac.Calibratoi Sets have

been manufactured by various corporations..: :Based on, the useful lifetie of the

.sealed sources, new sources are being procured for the refurbishment of all
calibrator sets, utilized by authorized activities. AN/UDM-2 Radiac Calibrator
Sets incorporating. Sources A and B will be utilized by authorized DCD act f • .t••.i
until such time as refurbishment with sources-c and D is achieved.- Once reurb-

ishmenti-s: completed, all AN/UDM-2 Radiac Calibrator Sets not include` in the
refurbishment program will be maintained..at LBDA in storage until. zu-h time as
proper disposal of these sources can be accomplished.

~4.

a.

b. Gulf Nuclear, Inc. (formerly Nuclear Environmental Engineering, Inc.).
'Houston, Texas: Union Carbide Corporation, Linde Divisi8B, 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..

SMolecular 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 composition of CaU[(A10 2) 8(SiO 2 ) 15 ]H2 0. The4 ,,2 3 1



90 90'
Strontium (9 Sr) exchanges with some of the calcium in this, compound by the

ion exchange method forming a strontium calcium 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 Minnesota 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 equivalency.

5.

6. As indicated, all sealed sources are subjected to and comply with .
production/quality assurance tests. as outlined within the applicable military
specification. These tests are witnessed by Defense Contract Administration
Service (DCAS) representatives. Testing. includes but :is not limited to:

a. Firstencapsulation leak test.

.b. Source bloat test.

c. Second encapsulation leak test.

d. Second encapsulation bloat test..

e... Source contamination test.

f. Source radioactivity test.

g. Envirýonmental durability/Source integrity (i.e., temperature,
immersion, humidity, vibration, shock, etc). " .

The applicable military specification should be referenced for detailed descrip-

tion of each test.

7. All sources are manufactured as.special form material. in accordance. with
applicable drawing numbers and Titles 1.0 and 49, Code of Federal Regulations.

8. Use Of The ANiUDM-2 Radiac Calibrator Set

• a. The AN/UDM'2 Radiac Calibrator Set is utilized for checking calibration
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 shipping locks are unfastened..



b. Checking Calibration of Pocket Dosimeters - The Discharge Well Assembly
is unlocked with a key and the cover (with set and wound stop watch) is swung'
aside. 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 dosimeter. is pressed down so that the cover swings over the dosimeter.
This procedure exposes the chamber of the dosimeter to the high intensity field

. of.the three 45* mCi sources. The dosimeter is removed after the fixed time
determined for each specific type of dosimeter. The stop watch mounted on the
swivel is used to time each exposure. The dosimeter reading is then checked
against acceptable limits also listed in the applicable calibration report.
When a dosimeter 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 Discharge Well Assembly, the cover is relocked in the closed position.

c. Calibration of Radiac Survey-Instruments - The Doserate Jig Assembly is
used to calibrate standard Army radiacmeters in a variety of configurations to'
..produce varyn g 'gamma equivalent fields for the specific instruments. The
detector probe is placed. appropriately exterior to the Doserate Jig Assembly, on
the open drawer, or through an access hole in the drawer. A specially designed
Spacer Block is provided for proper positioning of some probes. After position-
ing of the operating 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 positions only after unlocking wizh a key and oniy
with the drawer tightly closed.

9. Description Of The AN/UDM-2 Radiac Calibrator,.Set
a. The AN/UDM-w2 Radiac Calibrator Set is comprised of two major assemblies,

the Doserate Jig Assembly (TS 34914/UDM-2) and the Discharge Well Assembly 9 TS
3495/uDM-2). The Doserate Jig Assembly contains one 35 mCi+20.O percent, 9.Sr
•aled source and the Discharge Well Assembly -ntains three 35 mCi+20.O, percent

Sr 'sealed sources and one 30 uCi+20..perc.ent .Sr sealed source. The calibra-
tot sets have been labeled to indicate a nominal activity of 110 mCi based on
the quantity of radioactive matgBial incorporated. The Doserate Jig Assembly is
labeled as containing a "45 mCi . Sr sealed pource and the Discharge Well Assem-

..bly :indicates a 135 mCi quantity. Sealed Sr sources referred to in this
document will be 45 mCi and 36 uCi as applicable. Enclosure 6 (3M Drawing No.
12-1921-3466-1 shows the construction of the plug assembly, the rear portion of
the source assembly, and how the threaded source can be screwed into and out of
its shield with the use of an allen wrench. The Doserate Jig Assembly is used
+to calibrate contingent standard Army beta-gamma radiac survey instruments while
the Discharge Well Assembly is used to check the calibration of standard Army
pocket dosimeters. Each assembly is housed in one-half of a waterproof, alumi-iý
num case. Enclosures 7 and 8 are Technical Manual (TM) 11-6665-227-12 and
Technical Bulletin (TB) 11-6665-227-12 which describe the operation, control,
maintenance and calibration of the calibrator.

*Quantities specified are based on sealed sources contained in all refurbished
AN/UDM-2?Radiac Calibrator Sets.' Statements regarding the 36 uCi source (Source
D) are applicable to the 1.50 uCi source (Source' B) as are statements regarding
S the 45 mCi source (Source C) equivalent to the 50 mCi source (Source A) identi-

'fied in paragraph 2 above.



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 also provided with this
enclosure. The threaded 36 uCi source is screwed directly 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 about 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 described in enclosure 14 (ECOM Drawing SM-B-508984). Their
windows are approximatelyO.1 inch recessed from the dosimeter access hole with
respect to the retaining pins to prevent the-source from entering the access
hole..

(2) The Discharge Well Assembly, which is attached by environmentally
sealed screws to one half of the aluminum case, .consists of a discharg4 well, a
dosimeter shelfý and a stopwatch. The dosimeter shelf contains 30 holes to hold
dosimeters to be tested and the discharge well. The discharge well has an
access hole to the central cavity centered in the top. The cover over the
acces. hole is mounted on a spring-loaded pivot and is key-locked in the closed.
position when the well is not. in use. The lock isla standard Nationa I Lock

filing cabinet lock held in place by a set screw. The tongue drops down into a
slot i-n the cover and blocks movement of a pin which projects from the upper
housing. The pin guides through the slot in the- cover when the cover is swung
aside.. A shipping lock fastens the cover closed for shipmesnt. T.e turgste
alloy! "doughnut" containing the three 45 mCi sources is zounted between the two
anodized aluminum halves of the discharge well. Three long bolts pass through
the doughnut and fasten the two halves together. A spring mounted dosimeter
platform plugs the center of the cavity .(about 0.01 inch clearance) and rests on
a steel spring. The spring is mounted on a stop that-is an integral part of the
bottom cover. The bottom cover is screw-fastened to a cylinder that is force
fitted into the lower housing. -

c. Doserate Jig Assembly

(1) The construction of the Doserate Jig Assembly is described in enclosure
15 (ECON Drawihg SM-D-508994). A parts list is ais provided with ahis enclo-

sure. A threaded 45 mCi source screws into the tungsten alloy shield cylinder
which is force fitted on an arbor press into the aluminum shield assembly. The
source is locked in place by the threaded Shield Plug described in enclosure 14.

(ECOMDrawing 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.Drawing
SM-C-509011) describes the shutter absorber which shields the window end of the
source. •

(2) The Doserate Jig Assembly consists of a drawer unit which is fastened
to the other half of the aluminum case by environmentally sealed screws and an
aluminum spacer block which is stored in- the drawer when not-in.use. The drawer
unit is constructed primarily 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 reaching the drawer can be controlled. The shutter has three position
indications as follows: closed (source is shielded), "10 rad/hr" (-hole with an



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 thedrawer 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 tongueengages a slot in the underside of the shutter. A shipping 1ock fastens thedrawer closed for shipment.

10. Quality assurance and performance testing is conducted for each
calibrator/assembly prior to acceptance as outlined in MIL-R-55350A(ER) inclu-
sive of, but not limited to, the following:

a. Calibrator contamination tests.

b. Calibration accuracy.

c. Dosimeter jig assembly measurements and wipe tests.

d. Dose.rate jig assembly measurements and wipe tests.

Complete testing description:is contained in the military specification and
should be referred to for specific information.



MIL-R-55350 (EL)
Amendment 2
11 Oct 1977
SUPERSLDING
Amen dment 1
3 May 1977

MILITARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM-2(

This amendment forms a part of Military Specification MIL-R-
55350(EL), 16 December 1971 and is approved for use by all
departmrents and agencies of the Department of Defense.

Page 3

3.4.1.2: Delete "0.95mR + 0.05mR" and substitute "95mR/min.

Page 4

I
*3.4.3: Delete "2mr/hr" and substitute "5mr/hr."

3.6.1-: Add "and shall have no corrosion deterioration, physical
degradationi or change in toleranc.e limits which could effect
operational service or maintenance requirements."

Page 5

3.6.3.3.: Delete and substitute "Immersion. 'The equipment
Shall show no evidence 6of ie~akage after it 'is tested as spec-
ified in 4.12."

3.6.3.6: Delete and substitute "Vibration. 'The. equipment
-shall withstand vibration such as encountered in a field
service environment (See 4.16)."

Page 10

4.5: Delete.

Page -14

Table V: Delete "EVR". FSC 6665

.~ .. * ~ . - .



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 18

4.12: Delete and substitute "Immersion. Immerse the equipmefnt,
cl6sedas for storage or transportation, according to MIL-STD-
810, Method 512, Procedure 1. The equipment shall be immersed
for tw. hours and then removed and visually inspected for
eviden"ce of leakage into the case (See 3.6.3.3)."

Page 19

4.16: Delete .and substitute "Vibration. The equipment shall
be subjected to procedure X, curve AW (based on 6000 miles of
land transportation) and curve _AY of. MIL-STD-810, Method 514.1.
Upon -completion of the test, the-equipment shall meet the per-
formance check of 4.7.1 and 4.7.2 (See 3.6.3.6)."

4.18: Delete: ."Method 508" and substitute "Method 509".

NOTE: The margins of this amendment are marked with an asterisk
to indicate where changes from the previous amendment Were made.
This was done. as a convenience only and the Government assumes
no liability whatsoever for any inaccuracies in these notations.
Bidders and contractors ,are cautioned to evaluate the require-.-
ments of this document based on the entire content irrespect4Ve
of the marginal notations and relationship to the last previous
amendment.

Custodian: Preparing activity:-

Army - EL Army - EL

Project No. 6665-A-389

Page 2 of 2 Pages
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M I L-R-55350(EL)

16 December 1571

MI LITARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM-2()

1.1 Scope - This specificaion covers the Radiac Calibrator ANI/UDM-2( )
which provides the facilities for checking !-he operational reliability and calibraion
accuracy of various radiacrneters and radiac set. The calibra!or consists of a
dokhnmeter jig assembly and a doserate jig assembly; each-assembly can be utilized
inidependenfly of the other (see 6.1).

2. APPLICABLE DOCUMENTS

2.1. Documents. Tlhe fowowriq documents of the issue in effect on date of
invitationfor -ds cr request for proposýi form a -part of the specification to the
extent r.pecified herein.

SPECIFICATIONS

FEDERAL

PPP-B-585

P F-B -621
P PP-B3-636
PPP-B--640,
PPPv-F-320

PP-760
P.PP-T-76

PPP-T-97,

QQ-S-701.

Box, Wood, Wirebound
Box, Wood, Cleated-Plywood
Box, Wood, NaiIed and Lock-Corner
SBox, Fberboard
Box,"Fiberboard, Crrugated, Triple-Wa I
Fiberboard Cgorrugaed and Solid, Sheet

Stock; Container .Grade and Cut Shapes
Strapping, NonmetacIic and Connectors
.Tape, ressure-Sensitive Adhesive Pdper,

Waler.Resistant,..ror Carton Sealing
Tape, Pressure-Sensitive Adhesive, Filament
-Reinforced

Pallets, Material Handling
Steel Strapping, Flat

FSC 6665

I

-.---.-.~---.---.----.-.~.-.-..~-.----..--.



MI L-R-5552-50(EL)

16 December 1971

MIUTARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM-2()

1. SCOPE

1.1 Scope. - This specification covers the Radiac Calibrator AN/UDM-2( )
which provides the facilities for checking the operational reuiability and calibration
accuracy of various radiacmeeters and radiac set. The calibrator consists of a
dosimeter jig asse-mblyoand a doserate jig assembly; each assembly. can be utilized
independently of the. other (see 6.1).

2. APPLICA'LE DOCUMv/ENTS

2.1 Documents. - The following documents of the .-ssue in effect on d.ife af
invitation for. bids or request for pr4cwsal form a part of the specification to the
extent soecified herein.

SPECI F I CATiONS

FEDERAL

"PPP-B-585
PPP--B-.601
PPP-B-621

PPP-B-636
PPP-B-640
PPP-F-320

PPP-S-760
PPP-T-76

PPP-T-97

NN-P-71
QQ-S-781

Box, Wood, Wirebound
Box, Wood., Cleated-Plywood
.-Box, IWood, Nailed and Lock-Corner
Box, Fiberboard
Box, Fiberboard., Corrugated, Triple-Wdll
Fiberboard, Corrugated and Solid, Sheet

Stock Container Grade and Cut Shapes
Strapping, Nonmetallic and Connectors
Tape, Pressure-Sensitive Adhesive Paper,

Water Resistant, for Carton Sealing
Tape, Pressure-Sensitive Adhesive, Fiiament
-Reinforced.

Pallets, Material Handling
Steel Strapping, Flat

FSC 66,65

S~.---.-------.~
I
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.. 3. REQUIREMENTS

3.1 Construction.- The equipment shall be constructed inaccordance with
the oequirements 0 f is specification, and of Drawing DL-SM-B-508965.

3.2 .First, Article Samples.- The contractor shall furnish first article samples
of-the calibrator in accordance with the requirements contained in the bid request
and contract (see para. 4.3).

3.3 Parts, Materials and Processes.- In addition to any requirements of this
specification covering parts, materials and processes, :such items shall conform to
MIL-P-1 1268, iricluding the selection requirements therein.

3.4 Performance Charccteristics.-

3.4.1 CalibrationAccuracy.-

3.4.1.1 Dosimeter Jig Assembly (lower source).- The dose -rate produced by
the'lower sources shoaJ be within -5R.,in whenrelated to a sec liontheta.f ascondary-caibratio

standard. When measured in accordance with paragraph 4.8.1 , using a Government
Furnished Victoreen Model 555 Rodacon II, the dose rate produced by the lower
sources shall be 205 R/min ±5R/min (see para. 4.8.1.2).

3.4.1.2 Dosimeter Jig Assembly (upper source)- -The dose rate produced by
the upper source shall be iwTtn.0.O5 mR mn when related to a secondary calibra-
tion standard. When measured in accordance with. paragraph 4.8.2 using a Government
Furnished Victoreen Model 555 Radacon II the dose rate produced by the upper source
shall be 0.95 mR +0.05.mR (see paragraph 4.8.2.2).

. .3.4.1.3 Dosert Jig Assembly.-.-Ail measured test posi tion dose rates shall be

within .5~mi Iw•heh-reiated to a secondary calibration standard. When measured

in accordance *rifhjpa :ragraphn4,.8.2, :using a Government Furnished Victoreen Model
555 Radacon I11 the -dose rate produced with the shutter in the 100 R/hr position shall
be 44.5 R/mrin ±.0.5 vR/min (see paragraph 4.8.3).-.

3.4.2 Compatibility.-.

:3.4.2.1 Radiacmeters IM-9( )/PD, IM-93( )/UD and lM-1 47( )/PD, when
exposed in the, dosimeter jig assembly for the time specifiedon drawing SM-C-509026,
shall respond in accordance with the appropriate reading and tolerance specified on
drawing SM-C-509026. The discharge times should be adjusted for source-decay in
accordance with the instructions and data furnished on drawing SM--B-509027 and
specified in paragraph 3.10 (see 4.9.1).

3
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3.6.3.2 Altitude.- Airitudes up To arnd including 50,000 feet above sea..... level (see 4.14.).

3.6.3.3 Immersion.- Immersion in water for 2 hours at a covering depthof 3 feet. There shall e no evidence of vfater inside the equipment (see 4.12).

3.6.3.4 Bench Handling.- The equipment shall meet the test of 4,.13without degradation of performance.

3.6.3.5 Bounce.- The equipment shall meet the test of 4.17 withoutdegradation o[ performance.

3.6.3.6 Vibration.- The amplitude any t, subassembly or structuralmember of the 'equipment shall not exceed twice the amplitude of the vibrationapplied to the equipment at any frequency between 10 and 55 Hertz (see 4.16).

3.6.3.7 Rain.- After testing as specified in 4.23 the equipment shallmeet paragrcpW-Y.7 without degradation af performance (see 4.23).

3.6.3.8 Shock.- Shock such 1sis encoutered in ransporfaion via air-crft, ordroppnTgy parachute (see 4.21).

3.7 Special Capability Pequrerren.-it

3.7.1~ ~ ~ quree FaIites. .. ..

Facilities. jhe contractor shall be required to provide in his p!ant,or have direct access to a ccb.l 60 source capcbie oF providing a minrmui fieldintensity of 125 rods/hr at a dis'ance of-1 meter From its geomretricaI center.

3.7.2 Equipment.- The contractor shall be required to provide in histplant7, aVictoreen Condenr 'R" meter, or equivalent, calibrated by the National
Bureau of Standards or other agoncy approved by the Government for measuringradiation flux.

3.7.3 License. - The contractor shall be required to possess or obtain abyproduct mate7ria license for the AN/UDM-2( I and its sources from the AtomicEnergy Commission as per Title 10, Chapter 1, Code of Federal Regulations,
Part 30.3, or from an agreement.state in which located as per the Agreement-state
Regulations.

3.8 Interchangeability.- Like units, assemblies, subassemblies and replaceableparts shaIl be physically and functionally interchangeable, without modification ofsuch items or of the instrument. Individual items shall not be handpicked for fit orperformance however, matched pairsor sets, when permitted, may:be interchange-able as such. Reliance shall not be placed on any unspecified dimension, rating,

.5

V



M I L-R-55350(E L)

is installed in the calibrator. The net counting rate in counts/minute (c/min)
* of the smear-paper, used to smear the source, must not exceed 100 times the

countina efficiency (E) of the smear counting system for strontium -90.. A
higher counting rote indicates tha4th1e source is contaminated above accept-
able lirmits and must be decontaminated and tested again until it meets the
a cceptable limits or is rejected. for use in a radiac aalibrator.

3.11.2 Calibrator Contamination Tests.- Each calibrator shall be sub-
jected to •he tesis of paragraph 4.2.0.2. The net counting rate (c/min) of
each oi the cotton swabs used:.when following the procedures.of paragraphs

4 .20..2 anc 4 .2.3 must not exceed 25 times the counting efficiency (E)
of the smear counting system for strontium -90. A higher counting rate indicates
that the source is contam inaled above acceptable limits.

-3.12 Fungus.- The equipment (including accessories) shall show no
evidence of viable fungus or corrosion when subjected to the test specified
in 4.22. Corrosion is on'! visible degradation that can be attributed to flaky,
pitted, blisteied, 0.* otherwise loosened finished or metal surface.

3.13 Workmanship.- The cclibrator shall be manufactured and assembled
in accordance with the applicable portions of Mt,!L-Pý 11268.

. . QUALITY ASSPAIFCE PROVISIONS

"4.1 Respo.nsibilityK for Insp~ectiorn.- .Unless otherwise specified in the contract
or purcha d he contractor is responsible for the performance of .11

inspection requirements as soei fied herein. Except as otherwi se specifi ed in the

coniract or 6rder, the contractor may utilize his own facilities, facilities ofa
subcontractor or any commercial laboratory acceptable to the Government. The
Government reserves the right f0 perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure that the supplies
and services •conform to prescribed requirements.

• 4.1.1 Contractor Quality Assurance. The contractor shall provide and
- .maintain a rrmeans of determining product conformance in accordance with the

requirements specified herein or elsewhere -in the contract. The Government,
at its option' may perform any evaluation deemed necessary to assure the
adequacy of the means employed'and the effectiveness of the contractor's quality

assurance methods and systems.

4.1.2 Government Verificatlion.- All quality assurance operations required
of the contractor shall be subject to Governm'ent verification at scheduled or
unscheduled intervals. Verification will. consist of the following:

.. '



MIL-R-55350(EL)
numbers in each column indica6te the parlicul r tests- toWhich a particular unit

will be submitted and the seauence in+Yvhlch it will be c6nddcted. After
completing tests of Table 1, each unit shall have their sources removed and the
sources shall be te::,ed in accordance with paragraph 4.20 (less paragraph 4 .20.1 .3
and 4.20.1.4).

Table I. - Order of Ernvironmentcl and Stress Inspection

- ,Number of First Article Samples (Units)

a /

InspectionrI
(Note i)

10 Samples
5 Samnples

Unit JUn;t JUnit Unit Unit. Unit Unif Unit Unit Unit
.12_3 4 i6 8 9 10

Non-damaging(Note}z;,
[emperature 1
Low ---------------- 1 I

.Higt 9k 2- - -- -- 2 2

AltitLide(elevaction)- i2
Leakage (immersion)- :i. 1 1
Dust 2 2
Vibration -- 1 1

Rain------------- 3
Potenftal ly damaging
Humidity (moisture

resistance) 3- .. 3
Fungus (Note 3)---- 1
Salt Fog(Note 3)--- 2

Bounce----------" .2 .2
Bench handling 2 2
Shock ------------- 3 "

,Note I:; Otker inspections may precede, follow, or be interspersed between the
non-damaging tests.

Note 2: The order o'n n on-da.rnaging tests and the choice of which'units are sub-
jected to the non-damaging test:may be varied if convenient, except
thaf the vibration test s.•lIl be performed on the same unit .. sed for the
bounce and shock tests.

Note 3: *The equipment shall be thoroughly washedcleaned, dried; and-re-
furbished, if necessary, before preceding with subsequent tests.

9
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(b) As required, responsible personnel from each functional department
available for discussions in their respective areas. -

(c) Adequate administrative support for the EVR.-

4.6 Quality Conformance Inspection of Equipment Before Preparation for
Delivery.- The contractor 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 performingany additional inspection which is necessary to control the quality
of the product and to assure compliance -with all specification requirements. The
Government will evlew and evaluate the. contractor's inspection procedures and
examine the conlractor's inspection records as an element of Government verifica-
tion (see 4.1 .2).

4.6.1 'Group A Inspection.- Equiprment shall be assembled into discrete l0ts
for quality conformance inspection, LUtilizing the criteria of MIL-STD-105 for
deierminat'ion of lot composition. Unless otherwise specified, the lot size shall
De aetermined from table II, as relatIed to production rates necessary to meet
delivery schedules of the contract. The lo' size shall be adjusted throughout the
life of ihe contract osnecessarv to provide for changes in confract delivery
schedules and prodcticion rates. Each unit of each lot of equipment shall be
inspected for ccnformance to:a l i :he examinations and tests required in table Ill.
Thequality.conforrmcance of each lot shall then be subjected to an audit, utilizing
the proc du-es of MIL-STD-105, under the general inspection level II and the "
Acceptable Quality Level (AQL) indicated in table Ill'. Group A functional
inspection shall be performed in the order specified.in table I.

Table !I. - Lot Formation

Production:'Rate Size of Lot

500 or more per month One week's production

51 to 499 per month . 'Two week's production

0 to 50 per month One month's production

11
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fL 4.6.2 Group B Inspection.- This inspecflon, including sampling, shall
conform to table IV and to procedures for special inspection levels of MIL-STD-105.
.Group B inspection shall be performed on production lots of product that have
passed group A inspection. (See 4.6.1 for lot formation)

4.6.2.1 Order of inspection within Group B.- Group
performed in the following order:

B inspection shall be

Table IV. - Group B Inspection

Req Test AQL
Inspection Para Para

I -Interchangeability 3.8 4.6.1.2 4.0% LevelS-3

Temperature 3.6.2.1 4.11 2.5%-, Level 5-4

Immersion 3.6.3.3 4.12) 4.0% Level S-3

Bench 3.6..3.14 4.13 4.0% Level S-3

Weight 3.5 4.6.1.3 4.0% Level S-3

4.6.3 Group C Inspection.- Thi, irsprection shall consist of the teE-is secifle..

in table V' snoY .-ji. be performed on uniits of pro duct that have been subjected to

and passed group A and group B inspection requirements. Sample units shall be
selected in accordance with 4.6.3.1.

4.6.3.1 Group C inspect-ions shall be PrfOrmed on the first production. lot
and at the 25%, .50%, 75% and .100% pbints in prducion. it s not the intention
of the Govaernment to require that all the group C tests be performed on the some
radiac calibrators.. Simultaneous testing, using several groups of ra~diac calibrators,
may be performed. The order of tests and the choice of which unilts .are subjected
to each test may be varied to suit the availability of test facilities and decrease
total testing time*.

.. . . : ...,• - '1 3 ". '
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responsible.technical activity designated in the contract. After corrective action
( has been taken, add'itlonal sample units shall be subjected to group C inspection

(all inspections, or the inspectioris •hich the. sample failed, at the option of the
technical activity) and gr;oup A and group B inpections may be reinstituted.
However, final occe.ploance and shipment Will e:withheld until group C rein-
spection results hove 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 otherwise specified-, sample units which have been subject to and passed
both group B arn" aroup C inspections may be accepted on the contract provided
all damage is repaired and the sample units are r esubjected to and pass group A
inspection.

4.7 Performance Checks.-

4.7.1 Dosimeter jig Assembly.- Inserta charged and calibrated Radlacmeter
IM-93A!/UD (see 4.9.1) into the central we!l of the assernbiy and discharge it in
accordance with the instructions on drawing SM-C-509026. Repeat the above
prozedure for a total of 3 rea-dirgs and calculate the average reading.,. The average
reading shaHi be within the alowable toferances specified on drawing SM-C-509026;
'readings shall be adjusted for source decay. Repeat the above. using a Radiacmeter
It-147( )/PD and a Rodiacmeter IM-9( ),/PD.

4.7.2 Doerctae Jig Ase mly.-' insert the detector unit of a calibrated
Radiacmeter IM-t74A PD into the assemribly and expose it t' fields of 100 Rads€arid

10 Rods from the source; readings shall be in accordance with the allowable
tolerances specified on drawinq. SM-C-509024. Readings shall be adjusted for source
decay. Repeat the above using a calibrated IM-174/ PD; readings shalI be .in
accordance with the alloable tolerances. specified on drawing SM-C-509024.
Readings shall be adjusted for source decay'. Separate the probe unitoaf a calibrated
AN/PDR-27() into the two tubular sections. Insert the small probe into the assembly.
and with the radiac set switched to the .500mR/hr range, rotate the calib'rator shutter
to the IOOR position.. The reading shall be within the allowable tolerances specified.
on drawing SM-C-509024; reagdings shall be adjusted for source decay. -

4.8 Accuracy.- Each calibrator, when checked with the-Government furnished
Victore'enr Model 555 Radacon I1 in accordance with the procedures specified herein,
shall meet the requirements of paragrapo 3.4.1.

4.8.1 Dosimeter JigAssembly Measurements (lower source),.-

: 15.
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4.9.2 Doserafe Jig Assembly.- Calibrate all Radliacmeters IM-174 and
IM-174A 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 calibrated at the following points:

Instrument Calibration Point Tolerance
,-

I M-174A,/PD 100R/hr :15%

IM-174/PD IO.O.Vhr ±10%

AN/PDR-27( ) 250 mR
25 mP. ±20%

2.5 mR
0.25 mR

Any Government furnished equipment which can not be calibrated shall not be
used. Select 2 units each of Radiacmeters M-!74 and IM- I4.A.and'2 units
of Radicc Set AN/PDR-27( ) and check the calibration of each unit in the
c 1ibratr in acccrdonce with th~ proc dures specified on drawing
SM-C-509024. Repeat each check for a totai of 3 readings per unit and the
avercge reodincg per unit shall be within the allowable to!erances specified on
drawing SM-C-509024; readings shall be adjUsted for source decay (see 3,4..2,2).

4,.10. Surface Dose Rote.,- Using a Government furnished Radiac S ..SAN,'PDR-27 (with becia shield removed), calibrated as specified in oar.irarh 4bar",

ihe surfces of the Radiac Calibrfator AN/UDM-2 shall be monitored for conformance
to the requirement of paragraph 3.4.3.

4.11 Temperature Tests.-

4.11..1 -High Temperature.- The dosimeter jig ssemb ly as defined by drawng
Simad the doserate jig. assembly as defined by.drawing SM-D-508993

shall be subjected to Procedure I, Method 501 of MIL-.STD-810 with the following
exceptions:.

(a) Temperature. of step 2 shall be +-1550 F.

(b) Step 3 shall be for 24 hours.

(c) Step 4 shall be+125.F.

(d) At steps 5 and 7, equipment shall meet the performance checks of
paragraphs 4.7.1 and 4.7.2.

17
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S/-4.15 Humidity.-_ TiDe equipment shaIl be subjected to Procedure I1,
Method 507 of MiL-STD-8 1o except that:

(a) The equipment shall be opened into its 2 halves during step 1.

(b) Step 2 shall be deleted.

(c) Performance check, per paragraphs 4.7.1 and 4.7.2 shall be
accompLished dur-ing. step 4.

(d) Equrr rnt F.krnil bIe closed a- for storoje or, transportati.on during
the first 3dycles of step 6. During.cycles 4 and 5, theequipment sho!I be
opened us ;o e 3.

(e) Per-oormance check, per porographs 4.7. 1 and A-.7.2 .h•ill be
accomplished during step 8 (see 3.6.2.3).

4.16 .(Ilesnonce Seorch).- The equipment shall be subjected
to Procedure * u-,514,1 o `,,'LSTD-31I, Rlt
each haii o{ ,h• equip;,ernt on to the table in turn .so that the equipmennt maybe observed dur nog t *e fesilng, Uton -omnpion of the test., the equippment

shn!l r:,eet the r- foirmance checjs of .4.7.1 rnd 4 7,2. (see 3.6.3o6).
t t4.17 s.'u - The ti;tn•rnisafl " cred t Procedure t.,

por:09rcph 4.- e + J'eh 4. 1 i -- 10'. Upon completi6, f theOM -- al "rcý, Ih r ice

tsnh e te. p r, clks of 4.7.1 and 4.7.2
(see3.6.3.5

4.18 salt FFo.- The equipment, ope, ned as in operational use, shall be
subjected to / o•id 508, procedure 1, of MIL-STD-810. Solt concentration
shall be 20%. U on.corrp!etion of the test thie equipment shall meet the-reourements of 4.7.1 and 4.7,2 (see 3.6.2.4).

4.19 Sand and Dust. The equipment, opened as in operational use, shall
be subjected toMethod 510 Procedure I oFVMIL-STD7-810. Upon completion of
the test the equipment shall meet the requirements of 4.7.1 and 4.7.2 (see
3.6.2.5).

4.20 Radiological Tests.- These tests shall be .performed by.or under the
direct supervision of the Radiological Pyrotection or.Radiological Safety Officer
employed by the contractor in accordance with current Atomic Energy Commission
Regulations.

4.20.1 Source'Tests.- .

4.20.1.1 Source Leak Tests.- Fill a 200-500 ml beaker about 2/3 full

19
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efficiency (E) in counts per disintegration of Sr90 by subtracting backaround
number of counts (gotten by counting clean piece of smear paper for same time
as standard solution smear paper) from the number of counts from the smandard
Solution smear paper, dividing by the counting time, then di,,viding by A.
Calculate the standard counting time (T) in minutes by using the following
formu la:

T =Sx 10-4(50E+ B)
,~E2

where B is background counting rate in counts per- minute.

3. To test each source attach a clean piece of smear paper
to the rubber or p!astic -tipped handles (use rubber cement if necessary,). Pro-

tect testing personnel by placing a transparent shield (at least 1 g/cm,

preferably plastic) between the personnel andcsource handling area. Handling
the source with one pair of tongs and the smear paper handle wvith another pair
of tonis wipe all surfaces of the source applying moderate pressure. Cotunt the
test smear paper in the same manner as the background and standard solution
smear paper were counted. The counting time will be the next largest whole
number of minutes greater fhon T.

4.20.2 Calibrator Contamination Test.-

4.20.2..1 Equipment and Countinc Procedure.- Use the identical procedure
outlined in 4. 2V..5 int e fol 6 ginq exceptions:

.1. Use commerciolly available cotton swabs in place of smear

paper and. handle. o count the cotton swab, cut off all but a short stub of the
handle and tape the stub to the planchet, centering the cotton in the planchet.

2i Use the following formuula to ccuIculfate T:

T-6.4x 10 3 (12,5E 4 B)

4.20.2.2 Dosimeter Jig Assembly Wipe Test.-

WARNING

Do not under any circumstances expose the eyes
to the radiation field by peering into the access
hcle while the swivel cover is swung aside..

21.
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5. PREPARATION FOR DELIVERY

5.1 Preservation and Packaging.- Preservation and Packaging shali be level
A or C as specifiezi (Fee 6.1).

5.1.1 Level A.-

5.1 .1 .1 Clecninq.- Radiac Calibrator AN/UDM-ý2 shall be cleaned in
accordance with process C-I of MIL-P-116.

5,1.1.2 Dryinc.- Radiac Calibrator AN/'JDM-2 shall be dried in accordance

with the app li-_f L rocedures of MI L-P-1 16.

5.1.1.3 Pre.'ervation Application.- None required.

5.1.1 4 Unit Packaging.- Unit p;ackaairng shall be in accordance with the
methods prescriL.d in 1iL-P-1 I6 -c specified hrein.

5.1.1.4.1 Technica! Literature.- Each technical literature shull be packaged
JMeAe1hod. I C-

5.1i1.4.2 Raoliac Calibrator A Q, UD'A-2.- Each calibrator shall be indi'.iduaily
puckoaed Methocd ill as. ti ows:" ecure the shipping locks of both assemblies .of the
calibrator. f-1Hace the 2 hal vles of the coaikbrtor ',ogether and secure the fastenings.
Cushicn the calirotor on. a I ,...,racs vw. ýh ce Is or ocds oi both fabricated of fiber-
bo• .6 T P-F-",2., .,, v t:, c-- .. ,eather-resistan.i, variety SW, 9rade
W5c, designed to protect all projections a odabsorb the shock of impact in handling
and transit. Place the cushioned calibrator within a close-fitting fiberboard bx
conform rig to PPP-B-636, W~c. Place the echnical literature1 packaged as specifTed

in• 5.1.14.1i on to1 0 o the f cusiioned calibrator, directly uder the lid of the box.
C!ose the box as specified in the appendix of the box specification.

5.1.2 Level C.- Rodiac Calibrator AN/UDM-2 shail be preserved and
packaged in a manner that will afford adequate protection against physical and
environmental damage during shipment, handling and Iimited intransit storage.

5'2 Packing.-: Packing shall be level A,B or C as specified. Shipping

contajners for a7l levels shall be capuble of stacking and supporting superimposed
loads., during shipment and storage without damaging the coniainer(s) or its contents

(see 6.1 (b)').,

5.2.1 LevelA.-

23



M IL-R-55350(EL)

the append-ix of the applicable box specification.

5.2.3 Level C.-

5.2.3.1 Poietized Load -A quantity of RPadiac Calibrators AN/UDM-2,
packoged a5 spýc-Ifi d Ir 5.1, shall be palletized as specified in 5.2.1 .1 except
that the fib&:rboaro Cops sailo be: class domestic.

5.2.3.2 Less Thatn Pulletized Load.--When quantities per destination are
less t hn a paITe-c ;oad,'a qUantity of Radiac Calibrator AN/IUDM-2, packaged
as specified in 5.1, shall be packed as specified-in 5.2.2.2 exceot that the
fiberboard boxes si! conformil to PPPF-B-640 and PPP-B-636, class 1 and class
domestic, respectively, and reinforcing shall not be required for boxes conform-
ing to PPP-ý--636.

C, r!.!,, n. S hi -.-4d.ito, o aIto , special marking required by the contract
or order, r.-e-ior ,-l,- r-C exter>or h ,rm " ,,tiners sh.! l be mrkn--ed in
accordance with iv L-. L- Z2.

6. N, 0T%

* 6.1I r ,• ' -

6.1...........E.. c) ..se . t,, .1 ue, c !-, Radlacmeters IA-9()/PD,
. : -93 " > "Y u; i,,-.,...'.' _ " ... ThZ ........ " €on0 T 0,es four SR-.90
sources (one 20 nicrocurIe source can d thee 25 rrifllicu.rie sources) arranged toTradiate iFif,6 cen6al cuIly TI Upper field is utilized in checking the operational

reliability of Radiacmefe" IM- 9( )/PD w!ile. the lower field performs a similorfunc-ion for Radiacmeters Vv43( )and rIMI147( )!PD..

6.1.2 The: doserate jig assemb~ly consists of a drawer unit and a spacer block.
The drawer Unit contains an encapsulated 25 millicurie: SR-90 source. Th&espacing
block provides varying field intensities used to calibrate radiacmeter probes. This
assembly is utilized to calibrate Radiacmeters IM-174:and IM-174( )and Radiac Set
AN/PDR-27( ).

6.2 Ordering Data.-. Procurement documents should specify the, following:

(a.) Title, number and date of this specification and any amendment
thereto.

(b) Levels.of preseryation, packaging qnd packing (see Section 5).

25
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A" Victoreen Model 555 Radacon" 1
.with instruction manual,
Victoreen Model 555-100-MB
probe, Victoreen Model
555-100-IC probe, and
accessories I-5 per drawing
SM-A-509093, Timer 555-50

1 each

Custodian
Army-EL

*U.S. GOVERNMENT PRINTING OFFICE: 1971-724-161/13307

Preparing Activity
Army-EL

Project Number 6665-A285
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BY THE GOVERNMENT AND MAY BE REPRO- TO A PRIOR MANUFACTURER. IT DOES NOT 1
DUCED AND USED IN CONNECTION WITH PRECEDENCE.OVER ANY OTHER DATA ON THI
ANY GOVERNMENT. PROCUREMENT OR DRAWING, AND IS.NOT CONTRACTUALLY 6IN1
MAINTENANCE OPERATION. ON EITHER THE CONTRACTOR OR THE GOVEF

NOTES

I. THIS ASSEMBLY SHALL MEET SPECIAL.FORM MATERIAL TEST REQUIREMENTS

OF TITLES 49, CODE OF FEDERAL REGULATIONS.

2. THE STRONTIUM -90 (SR90) SOURCES MUST MEET THE ANSI CLASSIFICA-

TION OF 43343 (REFERENCE ANSI N542-1977).
3. THE RADIOACTIVE SOURCE ASSEMBLY. MUST BE EVALUATED AND APPROVED

-FOR USE BY THE NUCLEAR REGULATORY COMMISSION OR AGREEMENT STATE.

CONTRACTOR TO SUBMIT DOCUMENTATION OF THE ABOVE TO HEADQUARTERS,

CECOM, DRSEL-SF-H, FORT MONMOUTH, NJ 077)3.
4. WHEN THE SOURCE ASSEMBLIES ARE INSTALLED. IN THE AN/UbtM2 ( )RA-
DIAC CALIBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQUIRE!iENT.

AND TEST PARAGRAPHS OF SPEC MIL-R-55350;

REQT PARA TEST PARA.

3.4.1.2 "4.6,11.2

5. IN ADDITION, EACH SOURCE ASSEMBLY SHALL MEET THE FOLLOWING RE-

QUIREMENT AND TEST PARAGRAPHS OF SPEC MIL-R-55350I:
REQT PARA " TEST PARA

3.11 4.10
3.11.1 4.10.1.13.111.1, 4.10.1.3 • i
3.11.1.2 4.10.1.2 & 4.1.19.1.4
3.11.1,3 4.10.1.5

I D REVISIONSLTRI .. DESCRIPTION DATEI APPROVED

I C SEE 3HEEET /

I

6. BACK SURFACE TO BE PAINCEIJ 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 PR3DUCE

BULGING OF EITHER OR BOTHITEMS 4 OR 5. ACCEPTABLE BULGING IS AS

NOTED.

8. THE SR-90 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 tit-

,CRONS MINIMUM TO 65 MICRONS MAXIMUM.

9. THE 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 109

MILLICURIES 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 250C FOR 24 HOURS IN 100 MILLI-

LITERS OF Q.1 NORMAL HYDROCHLORIC ACID.

10. THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A QUALITY

ASSURANCE SYSTEM THAT MEETS THE. REQUIREMENTS OF MIL-Q-9858.

11. PRIOR TO THE AWARD OF A CONTRACT FOR SOURCE ASSEMBLIES, THE

VENDOR SHALL SUBMIT FOR APPROVAL WRITTEN PROCEDURE FOR:

A. MEASURING THE RADIATION OUTPUT OF 61E SR-99 SOURCES;
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C SEE SEEI I

B. DETERMINE THE QUANTITY OF SR-90 CONTAINED INEACH SOURCE

ASSEMBLIES.

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

VENDORS LISTED HEREON IS APPROVED BY'HDQTRS, CSgTA LABS (ERADCOM)•,

FT. MONMOUTH, NJ 07703 FOR USE IN THE APPLICATION SPECIFIED HEREON.

A SUBSTITUTE ITEM SHALL NOT'BE USED WITHOIJT PRIORTESTING AND

APPROVAL BY HDQTRS, CS 9 TA LABS. PRIOR TO. SUBMISSION FOR'HDQTRS,

CS&TA LABS APPROVAL, THE SUBSTITUTEITEM SHALL MEET NOTES 1-11

REQUIREMENTS.
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NOTES
1. THIS ASSEMBLY SHALL MEET SPECIAL FORM MATE9IAL TEST REQUIREMENTS

OF TITLE 49, CODE OF FEDERAL. REGULATIONS.

2. THE STRONTIUM -90 (SR90) SOURCES MUST MEET THE ANSI CLASSIFICA-

TION OF 43343 (REFERENCE ANSI N5 42-1977).
3, THE RADIOACTIVE SOURCE ASSEMBLY MUST BE EVALUATED AND APPROVED

FOR USE BY THE NUCLEAR REGULATORY COMMISSION OR AGREEMENT STATE.

CONTRACTOR TO SUBMIT DOCUMENTATION OF THE ABOVE TO HEADQUARTERS,'

CECOti, DRSEL-SF-H, FORT.MONMOUTH, NJ 07703.
4. WHEN THE SOURCE ASSEMBLIES ARE INSTALLED IN TIlE.AN/UDM-2.( ) RA-

DIAC CALIBRATOR, EACH ASSEMBLY SHALL MEET THE FOLLOWING REQUIREMENT

AND TEST PARAGRAPHS OF SPEC MIL-R-55350:

REQT PARA TEST PARA

6. BACK SURFACE-TO BE PAINTED RED (COMMERCIAL) FOR IDENTIFICATION

AND EACH SOURCE ASSEMBLY SHALL CONTIAN 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 IS AS

NOTED.

8. THE SR-90 RADIOISOTOPE SHALL. BE CONTAINED IN A CERAMIC CARRIER

MATERIAL. THIS CARRIER SHALL BE SPHERICAL, DRY, FREE FLOWING HA-

TERIAL WITH AT LEAST 95% HAVING A DIAMETER IN THE RANGE OF 35 MI-

CRONS MINIMUM AND 65 MICRONS MAXIMUM.

9. THE 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

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 250C FOR 24 HOURS IN 100

MILLILITERS OF 0.1 NORMAL HYDROCHLORIC ACID.

10. THE VENDOR OF THE SOURCE ASSEMBLY SHALL UTILIZE A QUALITY

ASSURANCE SYSTEM THAT MEETS THE REQUIREMENTS OF MIL-Q-9858.
11. -PRIOR TO THE AWARD OF A CONTRACT FOR SOURCE ASSEMBLIES, THE

VENDOR SHALL'SUBMIT FOR APPROVAL WRITTEN PROCEDUrE FOR:

A. MEASURING THE RADIATION OUTPUT OF THE SR-90 SOURCES.

3.4.1.1
3.4.1.3

4.6,1.1
4,6.1.3 4-

5. IN ADDITION, EACH SOURCE ASSEMBLY SHALL MEET THE FOLLOWING RE-

QUIREMENT AND TEST PARAGRAPH3 OF SPEC MIL-R-55350:.

REQT PARA TEST PARA

3.11 4.10
3.11.1 4.10.1.1
3.11.1,1 4.10.1.3
3.11.1.2 4.10,1 ? 4.10.1,4
3.11.1.3 4.13.1.5 -
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C S ./ET /S s.

I

B. DETERMINE THE QUANTITY OF SR-9-9 CONTAINED IN EACH SOURCE

ASSEMBLIES.

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

THE VENDORS LISTED HEREON IS APPROVED BY HDQTRS, CS&TA LABS (ERADCOM),

FT. MONMOUTH, NJ 07703 FOR USE IN THE APPLICATION SPECIFIED HEREON,

A SUBSTITUTE ITEM SHALL NOTBE USED WITHOUT PRIOR TESTING AND

APPROVAL. BY HDQTRS, CS&TA LABS. PRIOR TO SUBMISSION FOR HDQTRS,

CS&TA LABS APPROVAL1 THE SUBSTITUTE ITEM SHALL MEET.NOTES 1-11 RE-

QUIREMENTS.
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IRSEL-SF-MR Minutes of Project Control Board Meeting (PCB), 3 Nov 83
Refurbishment of AN/UDM-2 Radiac Calibrator

iEL-ED-ES-I DRSEL-SF 2 December 1983
,..L. Fischer) C. Watson/mm/54427

This office has taken the following actions with regards to tasks assigned lAW subject
'CB meeting::

a. The configuration and placement of all labels was completed via PCB meeting, 28 Nov-
ýmber 1983.

b. A specific set of instructions for refurbishing and restoring AN/UDM-2 to "A" condit-
.ona-1-was completed via PCB meeting, 28 November 1983.

*c. The present radiation level at the external surP~ce of the AN/UDM-2 is consistent with
:he US Nuclear Regulatory Commission concept of maintatning radiation exposure As Low As Reas-
inably Achievable (ALARA). lAW the above concept, request that Para 3.4.3 of MIL-R-55350A(ER)
lated 9 June 1982 be changed to the following:

"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 conditions of storage (see 4.8)".

K. Request that draft documents, referenced in paragraph I be provided this office for re-
7i '-nd recommendations as soon as possible.

STEVEN A. HR0
Chief, Materiel Sfty Engrg Div



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

MILITARY SPECIFICATION

RADIAC CALIBRATOR AN/UDM-2()

This -specification 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 specification covers the requirements for Radiac Calibrator 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 utilized independently of
the other (see 6.1).

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The effective issue or revision of the following documents
shall be that listed in: theDepartment of Defense Index of Specifications'and Standards
(DODISS) and supplements thereto, unless (i) specific issues are set forth therefor in the
cited specifications, or (ii) issues different than those specified in. the cited
specifications are set forth in the solicitation., The date of the applicable DODISS and
supplements thereto shall be as specified inthe solicitation or contract.'

SPECIFICATIONS

MILITARY

MIL-P-116 - Preservation Packing, Methods of..

MIL-P-11268 - Parts, Materials, and Processes Used in
Electronic Equipment

MIL-M,13231 - Marking of Electronic Items
MIL-F-14072 - Finishes for Ground Electronic Equipment

Beneficial comments (recommendations, additions, deletions and" any
pertinent data which may be of use in improvinq this.document should be
addresssed to: Commander, US Army Electronics Research and
Development Command, Combat Surveillance and ,Target AcqUisition
Laboratory, ATTN:W DELCS-PE, Fort Monmouth. NJ 07703, by using the.
self-addressed Standardization Document Impro-vemennt Proposal (DD
Form 1426) appearing at the end of this document or by letter.)

FSC 6665



MIL-R-55350A(ER)

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 II, the dose rate produced by- the lower
sources shall be 205 R/min ± 5R/min.

3.4.1.2 Dosimeter jiq 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 II, the dose rate produced by the upper
source shall be 0.95 mR/min 0.05 mR/min.

3.4.1.3 Dose rate jiq assembly. All measured test position dose rate shall be
within ± .5Rfmin when related to a secondary calibration standard. When measured in
accordance with 4.6.1.3, using a government furnished Victoreen Model 555 Radacon II,
the dose rate produced with the shutter in the 100 R/hr position shall be 44.5.Rlmin ±
0.5 R/min.,

3.4.1.4 Radioactivity. The government shall be provided 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 quantity of radioactive material specified and
shall in accordance with:":

a. Special fbrm. material test requirements of Title 49, Code' of Federal
Regulations of US Department of Transportation regulations.

b. American National Standards Institute N542-1977' classification of at
least 43343.

c. Approval by the US Nuclear Regulatory Commision or Agreement State
for its:integrity of construction.,..

The-government shall be.provided with supporting documentation indicatingo compliance

with a, b, and c above.-

3.4.2 Compatibility. Radiacmeters IM-9( )/PF), IM-93( )/UD and ýIM-147( )/PD,
when exposed in the dosimeter jig assembly for the time specified shall respond in
accordance with the appropriate reading Pnd tolerance specified in figure 3-1 (see
4.7.1). Radiacmeters lM-174A/PD and IM-174B/PD and Radiac Set AN/PDR-•27"(), when
calibrated in the dose rate jig assembly in accordance with the instructions shall
respond in accordance with the appropriate reading and tolerance specified in figure 3-2
(see 4.7.2).

3



MIL-R-55350(ER)

FIGURE 3 - 2. Dose rate jig assembly.

1. IM-174( )/PD; IM-174A/PD; IM-174B/PD

a. Release shipping lock
b. Remove detector assembly from IM-174( )/PD. Position it securely in

drawer. Switch on IM-174( )/PD. Set it up per its instruction plate.
c. Close drawer
d. Rotate shutter to 100 R/hr position. Note meter reading.

'e. Rotate shutter to 10 R/hr position. Note meter reading.
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) IM-174(A) and IM-174(B) between 120 and. 80 at 100 R/hr and
between '12 and 8 at 10 R/hr.'

If not,% -remove calibration control' cover. Adjust IM-174( )/PD until it
reads in- tolerance at both positions. .

g. Close shutter. Open drawer., Remove detector assembly. Replace it in
the IM-174( )/PD.

h. Close drawer locate and close shippinglock. :Lock source shutter with
the key.

2. AN/PDR-273, L, R and S

a. Release shipping lock.
b. By removing bolts from probe clips, separate both probe units.
c. ,-Check that spacer block is completely inside'drawer.
d. Closelý! 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 achieve" minimum .nd maximum readings. Note
readings.'

e. The average reading shall be- 200 mR/hr '+ 30% or 140 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 probe - in new -,position. -Switch to 50 mR/hr range.

Rotate shutter to 100 R/hr position. Rotate smaller probe to achieveminimum and maximum readings. Note..readings.,;%.." - .

h. The average reading shall be 30 mR/hr + 30% or 21 to 39 mR/hr.
Rotate shutter to off position'. Remove probe. from drawer..-.

j. Switch! to 5 rmR/hr position and- place large probe on the top rear edge
of drawer unit, opened- to its fullest extremity.' Leave' shutter in off,
position, and observe readings.

k. Average reading should be 3.2 mR/hr + 30% or 2.2 to 4,2 mR/hr.
1. Place large probe on uper edge of handle side of box. Switch, to 0.5. mR/hr

position and observe readings. -

m. Average reading should be 0.30 mR/hr + 30% or 0.21 to 0.39 mR/hr.
n. If readings- obtained are outside: quoted tolerances, remove .cover over

calibration controls and adjust appropriate control to correct reading..
o. Screw down shipping lock. Lock source shutter with key.
p. Reassemble AN/PDR-27 probe assembly.

5
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3.6.3.4 Bench handling. The equipment shall meet the requirement of 3.4.2
without degradation of performance after being subjected to the test of 4.9.4.;

3.6.3.5 . Bounce. The equipment shall. meet the requirement of .3.4.2 without
degradation of performance after ýbeing subjected to the test of 4.9.8.

3.6.3.6 Vibration. The equipment shall meet the requirement of 3.4.2 after being
subjected to vibration such as encountered in a field service environment (see 4.9.7).

3.6.3.7 Rain...The equipment• shall meet the requirement of 3.4.2 without
degradation of performance after being subjected to the test of 4.9.12.

3.6.3.8 Shock. The equipment shall meet the requirement of 3.4.2 after being
subjected to shock such as is encountered in transportation via aircraft, or dropping by
parachute (see '4,9.10).',.

3.6.3.9 Fungus, The equipment, (including accessories) shall show no- evidence of
viable fungus or corrosion whensubjected tothe -test- specified in 4.9.11. Corrosion is
any visible degradation that can be attributed to flaky, pitted, blistered, or otherwise
loosened finished or metal surface.

3.7 Special capability requirements.

3.7.1 Facilities. The contractor is required to possess in his plant, or have direct
access to a cobalt 60 source capable of providing a minimum field intensity of 125 R/hr
at a distance of 1 meter from its geometrical center.

3.7.2. Equipment. The contractornis required to possess in his plant.: a Victoreen
Condenser "Ri.n meter, or equivalent, calibrated by the :National Bureau of Standards or
other agency approved by the government for measuring radiation flux .

• -3.7.3 License. The: contractor is required to. possess or obtain a byproduct
material license for the AN/UDM,-2() and: its sources from .the'US -Nuclear Regulatory
Commission as per Title 10,:ChapterI, Code of Federal Regulations, Part 30.3, orfrom
an agreement-state in which located as per the,agreement-state requlations.

3.8 Interchangeability. Like units, assemblies, subassemblies and replaceable parts
shall conform to requirement 7 of MIL-STD-454 :(see 4.12).,`

39Marking.

3.9.1 General. Marking shall conform to MIL-M-13231.4-

3.9.2. Radioactive warnings.•-In addition to, the general markings required 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

7
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3.11.2 Calibrator contamination 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
radioactive material 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 jeopardizing the intended use of the manufactured
item,.

3.13 Workmanship. The calibrator shall be manufactured and assembled in,
accordance with requirement 9 of MIL-STD-454 and the applicable portions of MIL-P-
11268.

4. QUALITY ASSURANCE PROVISIONS.

4.1 Responsibility for inspection. 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 supplies
and services conform to prescribed requirements.

4.2- Classification of inspections.. Inspections shall be classified as follows:,

a. First article inspection (does not include packaging) (see 4.3).

b. Inspections covered by subsidiary documents (see 4.4).

c. Quality conformance inspections.

(1) Quality conformance 'inspection of .equipment before packaging
(see"4.5).

(2) Quality conformance inspection of packaging (see 4.14).

4.3 First article. Unless otherwise specified in, the contract or purchase order, the
first article inspection shall be performed by the contractor. .

4.3.1 First article units. The contractor shall furnish nine (9) first article units
of the AN/UDM-2(.) forrgroup A, B and C testing.

4.3.2 First article. inspection. The first article inspection shall consist of the
inspections specified in table I, and shall be. performed in the, order specified: in table 1.
After completing tests of. table, i, each unit shall have their sources -removed and the
sources shall be tested in accordance with 4.J0 (less 4.10.1.3 and 4.10.1.4).

9
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4.4- Inspections covered by subsidiary documents. The following shall be inspected
under the applicable documents as'part of the inspection required by this specification,
and the inspection requirement specified in the contract or purchase order.

Item Where required

Parts, materials, and processes; 3.3
general

Finish, 3.3.1
Marking 3.9
Workmanship 3.13

4.5 Quality conformance inspection of equipment before packaging. The contractor
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 performing any additional inspection which is
necessary to control the quality of the product and to assure compliance with all
specification requirements.

4.5.1 Group A inspection. Each unit. on contract or- purchase order shall be
inspected 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, using
the general inspection levels and AQLs indicated ,in table II.

4.5.1.1 Order of inspection within Group A. Group A inspection shall be performed
in an order satisfactory to the government.

4.5.1.2 Visual: and mechanical- inspection. These inspections shall be performed in
any order which is satisfactory to the government. The units shall be examined for the
applicable defects listed in MIL-STD-252 (see 3.1).

11
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TABLE Ill. Group B inspection.

Inspection Requirement
paragraph

- ~~~~1~*~*-

Test
paragraph

AOL

Interchangeability 3.8 4.12 4.0%

Weight 3.5 4.13 4.0%

4.5.3 Group C inspection. This inspection shall consist 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 inspection requirements. Sample 'Units shall be selected in
accordance with 4.5.3.1. !V.-

4.5.3.1 Sampling for group C inspection. Group C inspections 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 IV.

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 requirements of 3.4.1.2..

4.6.1.3 Dose rate jig assembly measurements. Same as 4.6.1.1L 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 Compatibility

4.7.1 Dosimeter jig assembly. Calibrate all Radiacmeters IM-9, IM-93 and
IM-147 supplied as Government Furnished Equipment (OFE) at mid scale using a cobalt
60 source, the calibration of which is traceable to the National Bureau of Standards.
The radiacmeters shall read as follows:

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

Any government furnished radiacmeter, whose readingexceeds the specified tolerance,
shall not: be used. Select 10 units of each type of. radiacmeter and charge to zero.
Discharge'each radiacmeter in its appropriate position in the dosimeter jig assembly for
the period specified for the particular radiacmeter under test. Repeat the above
procedure for a total of 3 readings for each radiacmeter and, calculate the average
.reading.' The average reading shall be within the allowable tolerances specified in 3.4.2.

4.7.2 Dose rate jig assembly. 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-calibraited at the following points:

Instrument., Calibration point Tolerance

IM-174A/PD .OOR/hr + 10 percent

IM-174B/PD " 1OR/hr + 10. percent

AN/PDR-27() 250 mR. + 20 percent
*25 mR.

2.5 mR
0.25 mR

Any government- furnished equipment which can not be calibrated 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 I, 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 4, the equipment shall be tested for conformance to 3.4.2
(see 3.6.3.2).

4.9.6 Humidity. The equipment shall be subjected to Procedure II, Method 507.1
of MIL-STD-810 except that:

a. The equipment shall be opened into its 2 halves during step 1.

b. Step 2 shall be deleted.

c. Conformance to 3.4.2 shall be testing during step 4.

d. Equipment shall be closed as for storage or transportation during

the first 3 cycles of step 6. During cycles 4 and 5, the equipment
shall be opened as in step .3.

e. Conformance to. 3,4.2 .. shall be, tested during, step 8
.(see 306.2.3).

4.9.7 Vibration. The equipment shall be subjected to Procedure X, curve AW of

MIL-STD-810, Method 514.1. Upon completion of the test, the, equipment shall .meet
the performance requirement of 3.4.2 (see 3.6.3.6).

4.9.8 Bounce. The equipment shall. be subjected to:- Procedure X, paragraph

4.16.2, Method 514.2 of MIL-STD-810.; Upon completion of the: test, the equipment
shall meet the performance requirement of 3.4.2 (see 3.6.3.5).

4.9.9 Salt fog. The equipment, opened as in operational use, shall be subjected

to Method 509.1, Procedure 1 of MIL-STD-810. Salt concentration shall 6e 20 percent.
Upon completion of the test the equipment shall meet the performance requirements .of
3.4.2 (see 3.6.2.4).
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MIL-R-55350A(ER)

.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 4.10.1.1.

4.10.1.4 Second encapsulation bloat test. After a source has passed the test

outlined in 4.10.1.3, repeat the test of 4.10.1.2 (see 3.11.1.2).

4.10.1.5 Source contamination test. (see 3.i1.1.3)

a. Use any standard beta counting system which includes a scaler and
timer and has a detector windowat least one inch in, diameter and not exceeding 2.0
mg/cm 2 . , Commercially available sponge or smooth surface filter"paper 'wi•e shall be
utilized whose' diameter shall not exceed the diametertbf the detector window or
counting planchet.

b. The beta counting system utilized in a' above shall be
calibrated using calibration reference -standards certified by, or traceable to the
National Bureau of Standards. The radioactive material incorporated into. the
calibration reference standards shall be of the' same type as! cntained. in the""sealed
sources utilized in lhe AN/UDM-2 Radiac Calibrator Sets (i.e., Strontium-90). A
detailed procedure for the analysis of wipe test samples, including the determination of
the quantity of contamination in microcuries, shall be provided the government for
evaluation and approval for use.

4.10.1.6 Source radioactivity test. Each sealed source shall beltested to determine
its radioactive material -content by utilizingc appropriate radiation •measurement
instrumentation.,., to assure ,.:th'at' the maximum quantity limitations for radioactivematerial contained in each sealed source' type are not exceeded. ' The radiation

.measurement instrumentation shall be calibrated utilizing calibration standard sources
certified by, or traceable to, the National Bureau of Standards. The radioactive
material incorporated into the calibration standard sources shall .be of the same type as
contained in the sealed sources.utilized in the AN/UDM-2 Radiac Calibrator Sets. A
detailed procedure for. -the determination of the quantity of radioactiver material
contained in the sealed sources.shall be provided the qovernment for evaluation and
approval for use.

4.10.2 Calibrator contamination test.

4.10.2'1. Equipment and countin q pr6cedure. ,.The equipment and countinq procedure
stipulated 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 shallr be performed 'With
commercially available cotton swabs in place of sponqe 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.
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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().

6.2 Ordering data. Procurement documents should specify the following:

a. Title, number and date of this specification 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 required.

e. Number of first articles to be submitted for approval (see 3.2).

f. Marking and shipping of samples.

g. Place of final inspection.

h. Technical literature required.

6.3 Environmental. Environmental pollution prevention measures are contained in
the packaging material specifications referenced herein. Refer to- material
specifications or preparing activity for recommended disposability methods. -

6.4 Nomenclature. The contractor should apply for nomenclature in accordance with
the applicable clause in the contract.

6.5 Government furnished property (loaned). Unless otherwise stated... in the
contract, the following government property, in the quantities specified, shall be loaned
to the contractor for the purpose of performing acceptance tests on the equipment
being procured:
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS: This form is provided to solicit beneficial comments which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers,.vendors, or other prospective users of
the document are invited to submit comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. If
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.
NOTE: This form shall not be used to submit requests for waivers, deviations or clarification of specdfication
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

DOCUMENT IDENTIFIER (Number) AND TITLE

MIL-R-55350A(ER) RADIAC CALIBRATOR AN/UDM-2( )
NAME OF ORGANIZATION AND ADDRESS OF SUBMITTER"

-- VENDOR, [ USER [ MANUFACTURER

1. 'l HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT

USE? IS ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.

A. GIVE PARAGRAPH NUMBER AND WORDING

B. RECOMMENDED WORDING CHANGE

C. REASON FOR RECOMMENDED CHANGE(S)

2. REMARKS

SUBMIFTTD BY (Printed or typed name and address - Optional) TELEPHONE NO.

DATE

DD FORM 1426 EDITION OF 1 JAN72 WILL BE USED UNTIL EXHAUSTED.
I OCT 76
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DRSEL-SF-MR 30OMay 1984

MEMORANDUM FOR-RECORD

SUBJECT: TM 11-6665-227-12, Operator's and Organizational Maintenance Manual,
Calibrator Set, Radiac AN/UDM-2 (NSN 6665-00-179-9037)

1. Reference is made to the following:

a. FONECON, 21 May 1984, between Mr. Barry J. Silber, CECOM Safety Offices
and Mr. Paul Stevens, Directorate of Maintenance Engineering, subject as above.

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

2. As indicated in reference la, it is anticipated that the recommended changes
to subject TM, reference Ib, will. be prepared for publication during the June
1984 timeframe.

Prepared By:

Reviewed and
Approved By:

Materiel Sa ty Engrg Div
Safety Office

STEVEN A. HORNE
Chief, Materiel Safety Engrg Div
Safety Office

/



"4ENCO,4ENDED CHANGES TO PUBLICATIONS AND /
"BLANK FORMS Use Pa rt 1rvrse) for Repair Parts and

Special Tool Lists (RPSTL) and Supply
I' For -use of this fonnr, sie AR 310-1; the proponent agency Is the US Culalogs/Supply Manuals (SC/SM).
i Army Adjutant General Center.

DATE

21 Oct 83

TO: (Frward ! proponont of pub JJcAIJon or lfom) (Inchude ZIP Codo) FROMa (Activity and localtion) (Include ZIP Code)

'Commander . Commander
TS Army CECOM US Army CECOM

ATTN: DRSEL-ME-MQ ATTN; DRSEL-SF-MR
Fort Monmouth, NJ 07703 Fort Monmouth, NJ 07703

PART I - ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS [
PUBLICATION!FORM NUMBER

TM-11-6665-227-12

DATE

21 May 1982

TlTi.E.Operator'.s & Organizational Ma-.
tenance Manual Calibrator Set, Radiact
AN/UDM-2 (NSN 6665-00-179-9037)

i

ITEM PAGE PARA- LINE FIGURE TABLE RECOMMENDED CHANGES AND REASON
- NO. NO. I GRAPH I NO. NO. I NO. (Exact wording of recommended change must he given)

Inside
Item

1--1

i-i

1-2

1-3

Front
3,

1-6.2a

1-6.2c

1-6.2c

Cover
line

10

3

5

5

7

8

15
Change; " .... of a Radiological Protection Officer-
To; "...of a Radiation Protection Officer-"
Reason: To reflect proper designation of the posi-
tion listed

.1-0

Change: ."....parts 19 and 20)."
To:. "... parts 19,20, and 21)."
Reason: To reflect changes in TB 11-6665-227-12
and US Nuclear Regulatory Commission regulations

Change: "...US Army Electronics Command..."
To: ... :US Army Communications - Electronics Com-
mand..."
Reason: To reflect command name change.

Change: "".DRSEL-SF-H. ."
To: "... DRSEL-SF-MR..."
Reason: Tol reflect attention symbol change.

Chan ge: ".'.;.Three encapsulated sources of 25
millicuries..."
To: "Three encapsulated sources of 45 millicuries

Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activity.

Change: "... source of 20 microcuries.`''
To: "...source of 30 microcuries."
Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activity.

Change: "One encapsulated 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. .

F~

.1-3 :'.1-8

1-3 1-8

A J & - A - £

-I Reference to line numbers within the paragraph or subparagraph.

.D NAME. GRADE OR TITLE

kRCHARD TENPENNY
Health Physicist

TEL•EPHONE EXCHANGE/AUTOVoN, SIGNATURE
PLUS EXTENSION

AV 995-4427 Z4Y



--RýYCOWEND E D-CH ANGE STO PUBLICATIONS AND
BLANK FORMS

[ For•ar .af fhIS atom, see AR 310-.; the proponent agency Is the US
Army Adjutant General Center.

I /
Use Part 11 1(reverse) for Repair Parts and

.Special Tool Lists (RPSTL) and Supply
CH(alogs/Supply Manuals (SC/SM).

OATE

21 Oct 83

TO: (Forward to propotent ot publlcation or loem) (Include. ZIP Code) FROMi (Activity and locatIon) (Include ZIP Code) )
... Commander Commander

FS Army CECOM US Army CECOM

-ATTN: DRSEL-ME-MQ ATTN; DRSELSF-,MR
Fort Monmouth, NJ 07703 Fort Monmouth, NJ 07703

PART I -'ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS

$

PUaLICATION/FORM NUMBER

ITM-ll-6665-227-1 2

DATE

21 May 1982

TTITLEOperator's & Organizational Ma-
tenance Manual Calibrator Set, Radiac
AN/UDM-2 (NSN 6665-00-179-9037)

ITEM PAGE PARA- LINE FIGURE E RECOMMENDED CHANGES AND REASONITEM_ NO. GRPHO. N TASLEI
NO. NO. GRAPH - NO. NO. NO. (Exact wording of recommended change must he •iven)

1

2

3

Inside Front.
Item 3,

5

6

7

1-1

1-1

1-2

1-3

1-3

1-3

1,-6.2a

,-6.2c

1-6.2c

Covex
line

10

"3

5

5-

7

8

15
Change;. ".... of a Radiological Protection Officer.
To; "...of a Radiation Protection Officer.I

Reason: To reflect proper designation of the posi-
tion listed

Change: ."...parts 19 and 20)."
To:. "... parts 19,20, and 21)."
Reason: To reflect changes in TB 11-6665-227-12
and US Nuclear Regulatory Commission regulations

Change: "...US Army Electronics Command..."
.To: ". .. US .Army Communications - Electronics Com-
mand..."
Reason: To reflect command name change.

Change: "'. .DRSEL-SF-H..."
To: "...DRS EL-SF-"MR. .. "

Reason: To reflect attention symbol change.

Chan'ge: ". .Three encapsulated sources of 25.
millicuries.. .-
To: "Three encapsulated sources of 45 millicuries,

Reason: AN/UDM-2 has been refurbished with re-
placement sources of greater activity.

Change: "... source of 20 microcuries."'. .

To: ".s..source of 30 microcuries."
Reason: AN/UDM-2 has been refurbished with re-
placement sources. of greater activity.

Change: "One encapsulated 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. -

I I

if

1-8

$Reference to line numbers within the paragraph or subparagraph.TEEHOEEXNNG/UTVN

>0 NAME. GRADE OR TITLE

.ICHARD TENPENNY
Health Physicist

C' p 0&.C_
TELEPHONE EXCHANGE/AUTovoN !

PLUS EXTENSION

AV 995-4427



'RECOMMENDED CHANGES TO PUBLICATIONS ANDLAKFOM Use Part I1 (re
""BLANK FORMS Special Tool I

For w=o of his form, see AR 310-1; the proponent ogency Is the US Catalogs/Supj
Army Adiwtoni General "Center.

•verse) for.Repair Parts and
LIsts (RPSTL) and Supply
ly Manuals (SC/SM).

DATE

21 Qct 83 I
TOj (Forward to proponent of publication or form) (Include ZIP Code) FROMh (Activity and loc¢twon) (Include ZIP Code)

----ommander . - Commander "
'" Army CECOM US Army CECOM

-.=TN: DRSEL-ME-MQ :,. ATTN; DRSEL-SF-MR
Fort Monmouth, NJ 07703 1 .Fort Monmouth, NJ 07703

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

PUBLICATION/FORM NUMBER: DATE TITLE 'Operator's & Organization Ma-
TM-11-6665-227ý-12 . 21 May 1982 tenance Manual Calibrator Set, Radiac

AN/UDM-2 (NSN%6665-00-179-9037)

ITEM PAGE PARA- LINE FIGURE TABLE RECOMMENDED CHANGES AND REASON
NO. NO. GRAPH NO. NO. NO. (Exact wording of recommended change muat'be given)

8

.7

1-3

1-3

1-3

1-3

1-3

1-6

2-1

1-10a

1-8

1-10a

i1

6

10

6

1.

4.

Delete; "Bremmstrahlung produced,..,Radiation dose
.xate from source... "to end of the sentence.

Aeason: Information supplied is inaccurate and not
required :in:a TM.

Change: "...(one 20 microcurie source..."
To:' "...(one 30 microcuie source... t

Reason: AN/UDM-2 has been refurbished. witi
ment sources of greater activity..

Change: "...20-microcurie source..,."
To: "...30-microcurie source...
Reason: AN/UDM-2 has been refurbished
ment sources of greater activity.

Change: •.three 25..".
To: ."...three 45..•"
Reason: MWiUDM-2 has been refurbished
ment sources of greater activity.

with replace-

with replace-

i replacze-

1-10a

1, 0a

1-lOb

2-2c

Change: " . .three 25-millicuries. sources...
To: "... three 45-miliicuries .sources..."
Reason: AN/UDM-2 has been refurbished with
ment 'sourc es of greater activity.

replace-

Change: "...encapsulated 25-millicurie, ."
To: ."...encapsulated 45-millicurie..."
Reason: AN/UDM-2 has been refurbished with replace-
ment sources of greater activity.

Add the following paragraph after para 2,2b as para-
graph 2-2c and redesignate paragraphs 2-2c and 2-2d
as paragraphs 2-2d and 2-2e, :respectively:
"Turn the manual valve clockwise to the closed posi-
tion to avoid damaging the manual valve. It should
be noted that a damaged manual valve may 'ivoid the
AN/UDM-2 container from being considered'as US

S)NAME, GRADE OR TITLE
Ra CHARD TENPENNY
Health Physicist

*Reference to line numbers Within the paragraph or subpara~raph.

TELEPHONE EXCHANGE/AUlovoN, SIGNATURE-
PLUS EXTENSION

AV 9554427



.. , ' .,. . .. ... .. .. Use Part 11 (reverse) for Repair Parts and
BLANK FORMS Special Tool Lists (RPSTL) and Supply

Por use of +Is Iorm, see AR 310-1; the proponent agency Is the US Calalogs/Supply Manuals (SC/SM). '27 "Oct 83
Ainy Adjulant General Center.

rot (Forward to proponent o* puhlicatioIaor foram). (include ZIP Codej FROMI (Activity and Iocati•t) (Include ZIP Code)

Commander -. . .... *..- '. .. K Commander. :*.
AryCCOM.~U Army CECOI4y c co • " , I.. ... . s 1..c c* :: :, . ..

S NDRS EL-ME.-14MQ ATTN;. DRSEL-SF-MR
,.rt Monmouth, NJ 07703 Fort Monmouth, NJ 07703

PART I- ALL PUBLICATIONS.(EXCEPT. RPSTL AND SC-/SM) AND BLANK FORMS

UBLICATION/FORM NUMBER DATE TITLE Operator'.s & Organization Ma-
7.M-i-6665-227-12 21 May 1982 tenance Mariual. Caibrator- Se' Radiac

AN/UDM.:2 (NSN 66'65-00-179-9037)
ITEM PAGE PARA. LINE FIGURE TABLE' RECOMMENDED CHANGES AND REASON

NO. NO. GRAPH NO. NO. NO. (Exact wording of recommended change muat be given)

4 col nti

43-1

3-1.1

", , :°

S ), :3-9,. . ) .
1~-1

A .- 2.

• .A-1

* I.

12..

. . . . ..N .'.

Ap en' , h

'3.71 t"

dix A

Department of Transportation Spec'ification 7A Type
A 'packaging.,"'
Reason;' To prevent'damage .o the'manual valve of
the AN/UDM-2.

.Change:, '.'TS73495/IDM-2 (f ig. "2') "'.To;i -"T. S ..49.5./I1.DN-9 "(fi g"'l.u.1-2) :"; .. " ".. - i :

"Reason:'•Td. reflect the proper"'de'igiiat'ion.

Delete: "Figure 3-1.1 Tg-34*95/tJI.'2 discharge-well
assembly,. correction' factor chart" and table above

SReasonn:' A. specific :correction facior chart is
supplied 'with -each AN/,UDM-2. , :..

Delete: "Figure ý-.14.2 TS 3.494/UMD-rata meter. a-s sem -
'bly, correction fa.~tor. chart "anid table. above'
Reason: A. specific correction fa'ct~oi chart is
supplied with 'each AN/.tDM-2.' ,*. . . .

Change:.-'". .of.`the.Radio~logica1 Protection Officer

To: ".of the*Radiation. Protection Off icer. .."
Reason: To reflect,the pro per designat~ion of the
po sit ion listed.

Delete:* "AR 55-55 Transportation of Ra~diactive andý
Fissile Materials Other: -than. Weapons."
Delete:. '"AR-70Q.-52-:Licens~ing and Control of Source~
of .Ion~izing Radiation"
Delete:. ".AR 755-15. Disposal of Unwa~nted, Radiocv
-Material"
Replace with: "A.R 385-l1i Ionizing. Radiation Pro-.
.tection (Licensing,. Cont 'rol, Transportation, Dispo.-,
sal, and Radiation P 'rotectio'n)" .

Reason: Above listed ARs have been recinded and
replaced by AR 385-111.

1'

.TELEPHONE EXCXANGE/AUTOVON. SIGNATURE
-; 

'/
!Reference to line numbers within the paragraph or subparagraph.

Y. •,hdE, GRAOE OR TITLE

,ICHAPLD TENPENNY
iealth Physicist

.,, TELEPHONE EXCHANGEATVN SIGNATUREPLUS EXTENSION.

AV 995-4427



- ECOMMENDED CHANGES TO PUBLICATIONS AND DATEUse Part 11 (reverse) for Repair Parts and
.o u"" DBLANK FORMS Special Tool Lists (RPSTL) and Supply
F a o thI- form, see AR 310-1; the proponent agency I& the US Catalogs/Supply Manuals (SC/SM). 21 Oct 83
Army Adjutont General Center.

TO. (Forward to proponent of publication or ftom) (Include ZIP Code) FROki (ActivIty and location) (include ZIP Code)

Commander Commander
US Army CECOM " US Army CECOM
ATTN: DRSEL-ME-MQ ATTN; DRSEL-SF-MI'
Fort Monmouth. NJ .07703 Fort Monmouth, NJ 07703

.PART I-ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS

PUBLICATION.'WFORM NUMBER 0OATE TITLE Operator's & Organization Ma-
TM-II-6665-227-12 21 May 1982 tenance Manual Calibrator Set, Radiac

__AN/UDM-2__(NSN_6665-00-1_79-9037)

ITEM PAGE PARA- LINE FIGURE TABLE RECOMMENDED CHANGES AND REASON

NO. NO. GRAPH NO.' NO. NO. (Exact wording of recommended change muat be given)

20 GCO s sary i. 7. Colun 1

21. Glos fsary i, i0 of

)

Co lun

Co lun

n J*

n222

23

Glo s

G los

sary I,

sary 1

16 of

20 oA

Change; "Bremsstrahlung - Secondary electro-mag-
netic radiation, .. "to the 'end of the definition.
To "Bremsstrahlung Cbraking radiatibn) - Are
those X-rays that are emitted when high-speed
charged particles passing close to a nucleus suf-
fer rapid acceleration.due-to the strong attrac-
tive coulombic. force of the nucleus."
Reason; :To have the definition comply with the
modern conception of the 'definition.

Change; "Curie - That quantity of a radioactive..

To: T lCuria (Ci) -aThehactivity of that quantity of
radioactive mat~erial in which the' uimber-of disin-
tegrations per second is 3.'7XI0 1 0.
Reason; .To have the definition comply with the
modern conception of the definition..-

Change and alphabetize defnihition: "Dose rate -

The radiation dos•edebivered per..." to the end of
the definition.
To; "Absorbed dose rate (DY')- That quotiento.0f dDi

•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 or sub- .

multiple by a suitable unit of time (rad s-l,mrad
h- 1 , etc.). See absorbed dose." ..
Reason: To have the definition comply 'with ICRU
Report 19 definitions.

Change.; "Rad (r) - An exposure does of X- .'oto.
the end of. the definition. . "

To: "Rad (Radiation Absorbed Dose) - Is the specialt
unit of absorbed dose where 1 rad 10-2 J Kg-

and J represents joule: and Kg. represents kilogram.
See absorbed dose."
Reason; To modify definition so it complies with
ICRU Report 19 Radiation Quantities and Units.

Coluidn 2 .

__.. Y-O NAME. GRADE OR TITLE

RICHARD TENPENNY
! Health Physicist

OReference to line numbers within the paragraph or subparagraph.
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CHAPTER 1
INTRODUCTION

Section 1

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(4)/UD represents IM-93/UD and
IM-93A/UD; Radiacmeter IM-174(*) represents IM-
174/PD, IM-174AIPD and IM-174B/PD.

1-2. Index of Technical Publications
Refer to the latest issue of DA Pane 310-4 to determine
whether there are new editions, changes, or additional
publications pertaining to the equipment.

1-3. Maintenance Forms, Records, and
Reports

a. Reports oJ Maintenance and Unsatisjactory
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) Calibration and
Repair Support Programa.

b. Report of Packaging and Handling Deficiencies.
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. Discrepancy 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.

General

1-6.- Reporting Errors and Recommendinrg
Improvements -
You can help improve this•manual. If you find any
mistakes or if you know of a way to improve the
procedures, please let us know. 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 Equipment Improvement
Recommendations (EIR)
If your Calibrator Set, Radiac 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
Slike 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 Monmouth, NJ 07703. We'll
send you a rnply.

1--6.2 Nuclear Regulatory Commission
(N RC) Requirements
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

• license for its use has been issued. Information
required by the NRC license/regulations is contained
below.

a. Radiation Protection. Users of the AN/UDM-2
should referto instructions on control, safe handling,

'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 I

Change 4 1.1
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Section II. DESCRIPTION AND DATA
/

1.7. Purpose and Use
(fIg. 1-1)

a. Prpoe- Calibrator Set, Radiac AN/UDM-2 (con-
sting of two main sections (b below)) prdes" the

facilities for checking the operational reliability and
calibration accuracy of various radiacmeters and
radiac sets.

b. Uft Calibrator, Radiac TS.3495UDM-2 (discharge
well assembly) is used to check Radiacmeters
IM-9(*)/UD, IM-147/PD, and IM-9E/PD (dosimeters).
Culibrator, Radiac TS4WUDM-2 ( R A- m ETnasselem-

bly) is used to check Radiacmeter IM-174(,YPD (radiac.
meter) Radiac Set AN/PDR-27(0) (radiac set), Radiac
Set AN/PDR-60, and Aerial Radiac System AN/ADR-6.

1-8. Technical Characteristics

Type of radioactive isotope in
each source capsule ......... Strontium-Yttrium 90 (Sr.Y90).

Deca of isotope ............ 27.7 years half life.

Quantity of isotope: ", '
Discharge well assembly...

RATEMETER assembly .....

Type of radiation emitted ......

Bremmstrahlung produced .....

Maximum range of beta
particles in air ..............

Stopwatch indication .......

Three encapsulated sources of 25
millicuries each. One encapsul-
ated source of 20 microcuries.

One encapsulated source of 26
milhicuries .....

Beta particles.

Padiation doserate from sowe
(4) no greater than 2 millirads
per hour at outer case surface.

30 feet.
Two indications:

a minute hand. for a max-
imum of 30 minutes and a
second hand for a maximum
of 60 seconds.

I

I
1-9. Items Comprising an Operable Calibra-

tor Set, Radiac AN/UDM-2
(figs. 1-1, 1-2, and 1-3)

The components of the ANIUDM-2 that make up an
operable equipment are listed in table 1-1

Table 1.1. Item. CoWmpei? an Operable Calibrator Se*, Radiac AN/UDM.2

Wt
_ _ _ ham QtY Heivbt DeWph Wim Ob)

66660•610.14V7 Calibrator, Radiac TS-3494/UDM-2 1 5 12 12 10%
6665M-.410.1496 Calibrator, Radiac TS.4%96/UDM-2 1 8V4 12 12 1814

Not available Adapter. ANIADR.6 1 2% 81/4 2% %
Not available Adapter probe, AN/PDR-60 1. % 5 .... V4
Not available Stopwatch 1 .... ....

Not aailable Spacer block 1 3%4 21h 1'4

1-10. Description of Calibrator Set, Radiac
AN/UDM-2

Calibrator Set, Radiac ANIUDM-2 (fig. 1-1) consists of
two major assemblies, Calibrator, Radiac
TS-3495/UDM-2 and Calibrator, Radiac
TS-3494/UDM-2, plus the AN/PDR-6O adapter probe,
and the AN/ADR-6 adapter. Each major assembly is
housed in one-half of a waterproof, aluminum case.

A handle is provided on each
assembly to facilitate handling.

a. Calibrator, Radiac TS-3495/UDM-2 (fig. 1-2). The
discharge well assembly consists of a discharge well, a

dosimeter shelf, and a stopwatch. The dosimeter shelf
contains 30 holes (to hold dosimeters to be tested) and
the discharge well. The discharge well contains four Sr-
Y90 sources (one 2D 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
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(Y)IPD 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

Change 2 1.3
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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, 161/2 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.

(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.

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 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 Parn
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.

BOTTOM CORRUGATED
FILLER.

PRESSURE-

Figure 2-1. Calibrator Set, Radiac AN!/UDM-2, typical
packajing diagram.

b. Removing Contents. Unpack the equipment
as follows:

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 calibrating Radiacmeter
IM-174(')/PD (para 3-5) .

c. The procedures for calibrating Radiac Set
AN/PDR-27(*) (para 3-6).

d. TheeprOcedures for calibrating -Radiac -Set.
AN/PDR-60" (para 3-7).

e. The procedures for calibrating Aerial Radiac'
System AN/ADR-6 will be given in paragraph 3-8
when they become available..

3-2. Controls and Indicators
All operators controls and indicators are listed in table 3-1.

Table 3-1. List of Controls and Indicators

Control or indicator Functfon
Calibrator, Radiac

TS-3495/IDM-2 (fig. 1-2):
Stem (stopwatch) ..................................... Stops, starts, and winds stopwatch.

Positions seconds indicator to zero
(60) and minutes Indicator to zero
(30) fore tie r

Second indicator (stopwatch) .................................... Indicates elapsed time from 0 to 60 seconds.
Minute indicator (stopwatch) ...................... Indicates eapsed time from 0 to 30 minutes.
Key ...................... Unlocks swivel cover allowing it to be swung open.
Swivel cover (spring-loaded)................................. Allows dosinmetor entry into access hole.

Calibrator, Radiac
TS-3494/UDM-2 (fig. 1-3):

Shutter ........................................................ Rotated to select radiation fields of 10 rad/hr or 100 rad/hr.
_ Key ...................................... .................... Unlocks shutter allowing it to be rotated.

)

Change 4 3-1
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NOTE
Substitute corrected times from AN/UDM-2
Calibration Report. DO NOT USE THE
VALUES IN THE TIME COLUMN shown
above.

3-4. Dosimeter Checking
To check an IM-9(*)/PD, perform the procedures in a,
b. and d below. To check an IM-93(*)/UD or
IM-147/PD, perform the procedures. in a, c. and d
below. For information on operation of dosimeters
refer to TM 11-6665-214-10.

WARN.ING
Serious eye injury 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.
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 if

necessary) to insure that it will not carry mud or dirt
into the access hole.

(2) Remove the calibration label from the
dosimeter.

(3" 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 1M-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, 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,

remove the dosimeter, recharge it, and start
over again.

(4) Leave the dosimeter in the discharge well for
the required amount of time and then remove it.
(During timing, the well &over may be released against
the dosimeter.) -

(5) Read the dosimeter and thenlcompare its value
with table 3-2. If it is within tolerance, the dosimeter
is serviceable.

c. Checking the1 M-:93(*)/UD or IM-147/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 (fig. 1-2);'...-

(3) Insert the dosimeter, charging 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 dbsimeter 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
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 a and c below. To check Radiacmeter
IM-174A/PD or IM-174B/PD, perform the procedures
in b and c 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



(".i . •
1--" <

I- N

0

A0
(D

-I

0)
0)
0)
01

-A.Figure 3-1. Checking Radlacmiter IM-174(°)/PD



TM 11-SM-227-12

DISCHARGE TIMES SHOULD BE ADJUSTED EACH YEAR BY MULTI.PLYING ORIGINAL
DISCHARGE TIME'BY CORRECTION FACTOR FOR YEAR OF OPERATION, WHEN
OBTAINING READINGS ON THE IM-93(*)UD, IM-147/PD. AND IM-9E/PD.

________ 

TIME CORRECTION TASL-E 

______

-YER 
CAR CORR- ;t 

CORR.'4YA 
II'R CORR-,

YDR FACTOR; 
E FACTOR 

iC FACTOR' 

OEAltE

___ 'FAR 
_I 

YEAR 
FACTORFCO

1976 1. 025 1980 1.133 19 84 1.262 18 1 3842 -1992 1.530

1977 1.051 1981 1'. 182 1 985.1 24 18 1 419 4993 1.569

1978A 1,078 1982 1 .191 1986 
1990 .1 4 5,5 1994, 1.609

._, 
.

_ 

. ,"II.,- 
-

ill I I II' J I _ l J I !I! I . I I4II 
4. 4

EL2ZSMOFigure 3.1:.• --495/MD2, di scarge well assembly, correction factor .hart.

•.i.

/

R'ADINGS OBTAINEDON. THE -174 AN/PDR-27, 
"AN/PR-.0..,AN6 IAN/ADR-6 SHOULD ::BE CORRECTED C -EACHYEAR BY.MULTI PLY-G

THiEM, B THE- CORRECTION FACTOR FOR THE YEAR OF OPERA-TION .ý

______ T EC RCTIJON- T ABLEfcoRR 
C 0R R. C CR-R. 

CO0R R.
YEAR FACTOR XYEAR FACTOR. YEAR A EAR FACTOR1975 1.0 qv 1980 0.8 83 19 85k, 0.778 1990' 06 81
1976 0 9 7 6 1981 0.61 1986 r 0.759 1991 0.6701977 0.9S•r1 1982 0,840 1987 0.741 199,2 0. 6 541978 0.928 19 83 0.819 19I8~ 0. 723 1993 0.6371979 0.904 198 a4 0789 419891 0.70 5 19~94 ~01622

'•?ii~~~i!)? • ' 44''" : : ':

4 >' 44' 44ii .• ,:.i ,

. . , EL2ZSO. "
Figure 3.1.2 TS 34O41UMD 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)Ain a
random manner. This is to do with tthe nature of the
radiation field being measured, which is- random in.
itself. This :.,.random needle , movement is more-
noticeable on ,the lower reading scales.....When
observing the , meter under conditions,, 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,.,.
point) is the value which should be used to be
compared to the values given in the calibration report
(para 3-3), Check the radiac set as follows:

Be CAUTIONBe careful of the shortpiece f cable thaatjoinstwohprobes,•it' is eisily damaged ahd
difficdult to repair•.

a. On the AN/PDR-27(*), remove the two screws,
on the clamps holding the two probes together and
separate;thetwo. 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. 13.

b. On the ratemeter assembly (fig. 1-3), release the
shipping lock, pull out the drawer and place the spacer.
block in: the drawer. .,

c. Close the. drawer, insert the, smaller probe ,into
the hole in-the center of the drawer (fig. 3-2) and
insert the key, and unlock the shutter.. Set the shutter to
the 100IWposition;..

'd. Twist or turn the small probe in the drawer hole
to obtain maximum and minimum meter readings,.
Record theýcenter valtie~of the two meter readings. IfJ
both readings" are inside of calibration report limits-
proceed tof 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).

J. 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.

S-". h. Rotate the shutter of the ratemeter assembly to
the 100 position.

i. 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

to achieve maximum and minimum meter readings.
Record the center value of the two meter readings. If
'b both readings are inside of calibration report limits
proceed to 1 below, if not, proceed to k below.

k. Adjust the 50 mr/hr calibration control until the
reading is in the center of the calibration report limits
(nominal reading). .

1. On the ratemeter assembly, rotate the shutter tothe off position. Remove the small probe and, then thei
'spacer block from the drawer. Position the large probe
to' lie across the semicircular., cutouts, on the edges of
the. drawer with the drawer opened, to ,its: ,fullest,
extremity (fig.:3-4).'. .. . .' ,

m. Leave'the ratemeter assembly shutter, closed.
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, limitsi

'ýuntil the average meter readingis inthe center of the,
calibration' report -limits. .. Otherwise, make no

•adjustment. :

n. Position the large probe on the upper edge of the
handle side. of the TS-3494/UDM-2 case (fig. 3-5).

o. Leave the ratemeter assembly shutterclosed. On"the AN/PDR-27('), setthe range switch :to 0.5 mr/hr
.position. Adjust the 0.5 mr/hr calibration control, ifý
center value is :outside of calibration report limits,
until the average meter: reading is in 'the center of the
calibration report. limits.: Otherwise,' make no
adjustment.

NOTE
If any of the meter ranges cannot be adjusted
to center of *the calibration report limits,'-
adjust them to within-thoge limits.

p. Deenergize the AN/PDR-27(*), fasten the two
probes together and replace calibration control cover,
if necessary.,

q. Lock the ratemeter lock and set the shipping lock
when no further calibrations are required.

r. Fill out the calibration label (see TB 750-25-1)
for radiac setsth'at'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 capability.

3-7. Calibrating Radiac Set AN/PDR-60

NOTE

Refer to paragraph 3-6 concerning how to
make average readings When meter -needle•
varies. This procedure also applies to the
AN/PDR-60.

Change 4 ' 3-13
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CHAPTER 4
f+"

MAINTENANCE INSTRUCTIONS

4-1. Scope of Maintenance
The maintenance duties assigned to the operator
and organizational repairman of the AN/UDM-2
are listed below tether with a reference to the
paragraphs or the specific. maintenance
function. The AN/UDM-2, when. the two .halves
are sealed, is waterproof. The swivel cover.onthe.
discharge well assembly restricts entry of foreign+
matter to the access hole, but is not waterproof.
This cover may be removed to clean the pivot' pin
assembly when r, re,, .

WARNING
NEVER disassemble ,the cavities of the .
discharge well assembly or the ratemeter
as6ebly. This piobedure is dangerous 'and
must be_ perfo6rmd only'by higher category,

tenance .. peronnel" with adequate
•.fanilitie eeing° all requirements of TB
11-6665-227-12.

a. Operator preventive maintenance checks' and
services (al -)

b. Organizational preventive maintenance checks
and services (table 4-2).

c. Cleaning and touchup painting (para 4 -).
d. Troubleshoot.n!iai4-6):
C . Wipe tes~t(T11-65-2-1

4-2. Tools and Equipme+nt iRuired
No special tools or test equipmentother'thin those
listed in appendix• C are requir e materials
required r ance are listed below. ....

a. Trichlorethane (NSN 6810-00-664-0273).-
b. Cleaning cloth (NSN 8305-00-245-4509).'
c. Cotton wabs' (NSN 6616-00303-8260).,

* d. Sandpa (No. 000).
e. Petroleum jelly or light machine oil.

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.ý be discovered and corrected

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 hnumbais in
each table indicate' tesqec of and 'the
minimum inspection required. Defects discovered

drn~g operaio of theunit will be noted (T8
11-6665-227-12) for future correction to be" made
as soon- as operation has ceased. Stop operation

ediaoely if a deficiency is noted during
operation"which would damage the equipment or

hai -personnel. Record all deficiencies together
with-the corrective action taken in accordance with
the requirements of TB 11-6665-227-12 and TM
38-570.

4-4. -Preventive Maintenance Checks and Services
(PMCS)

a. General. Before performing PMCS, note the
following: ..

-(1)Before you operate. Always keep in- md
the CAUTIONS and WARNINGS. PerformyQyo
before (B)PMCS.

(2) While you operate. Always keep in mind
the CAUTIONS and WARNINGS. Perform you
during. (D) PMCS.

(3) After you operate. Be sure to perform
your after (A) PMCS.

b. Item Number Column. Use the number'in
this column for this TM number column on DA
Form 2404, Equipment Inspection and Mam-
tenance Worksheet, when recording results ppof
PMCS.

c. Interval Column. A'dot (e) in the colu
indicates when the check is to be made.

d. For Readiness Reporting, Equipment Is Not
Ready/Available If: Column. This column contain
the stnai'd which will cause the equipment to be
reported not ready or not available becauseit
cannot perform its primary mission.

Change 2 4-1
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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

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.

4-6. 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 in the
troubleshooting procedures (table 4-3). If the
corrective measures do not result in correction of
the trouble, higher category maintenance is
required.

Table 4-3. Troubleshooting AN/UDM-2

Item
NO. Trouble symptom Probable trouble Correctuve measures

1 Swivel cover binds ........... Dirty or corroded pivot bearing. Disassemble swivel cover only. Clean and

relubricate pivot bearing (par 4-6a).

2 Stopwatch nonoperative ........ Run.down or defective ........... Rewind and recheck stopwatch.

I"
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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

TM 11-6665-213-12

TM 11-6665-214-10

TM 11-6665-221-15

TM 11-6665-224-15

TM 11-6665-230-15

TM 11-6665-232-12

TM 38-750

Control and Recording Procedures: Occupational Exposure to Ionizing Radiation.
Personnel Radiation Exposures.
Transportation of Radioactive and Fissile 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 Equipment: Army Test, Measurement, and Diagnostic Equip---
ment (TMDE) Calibration and Repair Support Program.

Operator's, Organizational, DS, GS, and Depot Maintenance Manual (Including Repair
Parts and Special Tools List): Radiac Sets AN/PDR-27J, AN/PDR-27L, and AN/PDR-
27Q.

Operator and Organizational Maintenance 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 Maintenance
Manual: Radiac Set AN/PDR-27P (NSN 6665-00-975-7222).

Operator's, Organizational, Direct Support, General Support, and Depot Maintenance
Manual (Including Repair Parts and Special Tool Lists): Radiac Set AN/PDR-27R (NSN
6665-00-961-0846).

Operator's, and Organizational Maintenance Manual: Radiacmeter IM-174A/PD (NSN
•6665-00-999-5145) and IM-174B/PD (6665-00-056-7422).

The Army Maintenance Management System (TAMMS).

Change 4 A-11(A-2 blank)
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APPENDIX C

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

C-1. General
This, appendix provides a summary of the
maintenance operations for the AN/UDM.2. It
authorizes categories of mafitenance for specific
maintenance' functions n .repairable itms and
components and the tools and equipment recquired
to perform each function. Thlis--appendix 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.4Inspect. 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 fluids 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.

i. Repair, Te application of maintenance
services (inspect, test, service, adjUst, algn,
cibr e, replace) or oth6er maintnance acions
(wediig, griLnding, riveting, straightening: facing,
remachining, or resurfacing) to restore
serviceability' to an item by correcting slbeific
damage, ; fault, malfunction, or failure fin -a 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 publications.

Overhaul is normally the highest degree 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 returning 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 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 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

C-I
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SECTION II MAINTENANCE ALLOCATION CHART
FOR

CALIBRATOR SET, RDI.AC A.N/UMN.2

(1) (2) (3) (4) (s)
GROUP COMPONENT/ASSEMBLY MAINTENANCE MAINTENANCE CATEGORY TOOLS AND

NUMBER F'UNCT1ON EQUIPMENT
0c 1 F H o

00

01

02

CALIBRATOR SM', RADIAC AN/UrM.2

CALIBRATOR, RADiAC Ts-314914/tfm.2

CALIBRAPOR, RADIAC TS-3I495/U114-2

Inspect
Servicel
Calibrate

Relce
Repair
Overhaul

Inslpect
Service
Calibrate
Replace
Repair
Overhaul

Inapect
Servi~ce

Calibrate
Replace
Repair
Overhaul

0.08
0.114

0.020.06

0.01
0.05

0.25

0.4

0.06
0.08

0.2

0.04

0.07

0.2

3.0.

3.0
6.0

1.5

1.5
3.0

1.5

1.5
3.0

1
2 thru 7

2 thru 7
2 thru 7

1
2,5,6,7

2,5,6,7
2,5,6,7

1
2,3,4,6

2,3,4,6
2,3,4,6

4 -4

(1) Perform wipe test (TB 31.6665.227-12) at organizational level.
C-3
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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 10'0 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 is in 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 radiation
such that the associat.corpuscular emission per
0.091293 gram of. air produces, in air, an ion
carrying 1 electrostatic unit of electricity of either
sign (negative or positive).

Strontiurm-90 (Sr 90)-The radioactive isotope of
Strontium with 90 atomic mass units.

Yttrium-90 (Y 90)-The decay ýroduct of
Strontium-90 with 90 atomic mass units.

Change 4 Glossary I
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By Order of the Secretary of the Army:

FRED C. WEYAND
General, United States Army,
Chief of Staff.Official:

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 requirements for AN/UDM-2.



UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

NOTICE TO EMPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND
REPORTS TO WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established standards
for your protection against radiation hazards from radioactive material under license issued by the NRC;
Part 19 has established certain provisions for the optionsof 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
copy on the way to or fromn their place of employment

YOUR EMPLOYER'S
RESPONSIBILITY
Your employer is required to-

1. Apply these NRC regulations and

the conditions of his NRC license
to all work under the license.

2. Post or 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

radiological working conditions,

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 familiarize 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
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. Identifies "protected activities"

that employees may engage In;
5. Prohibits discrimination against.

employees who engage in these
protected activities;

9. Identifies the Department of Labor
as a source of relief 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

report It you receive an exposure
in excess of any applicable limit as
sat torth in the regulations 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 on

exposure to radiation and ex-
posure to concentrations of
radioactive material in air.

2. If you work where personnel .

monitoring is required pursuant
to Section 20.202; . t.

(al your employer must give you a
written report of your radiation:
exposures upon the termina- -

tion of your employment, if

you request It. and
(b) your employer must advise

you annually of your exposure

to radiation, if you request It.

INSPECTIONS
All activities under the license are sub-

Jact to Inspection by representatives of
the NRC. In addition, any worker or
representative of workers who.

believes that there Is a violation of the
Atomic Energy Act of 1954, the reguta-

lions 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 alleged violation to the
appropriate United States Nuclear

Regulatory Commission Regional Of-
fice (shown on map bblow(. The request
must sat forth the specific 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 worker may bring to
the attention of the inspectors any past

or present condition which he believes
contributed to or caused any violation

Sas described above.

EMPLOYEE PROTECTION
Itf an employee believes that discrim-
ination has occurred due to engaging

In the "protected activities" said
employees 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 an investigation

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
penalties against any individual who
kills, forcibly assaults, resists, op-
poses, impedes, Intimidates or tn-
terferes with any person who performs
any Inspections which (1) are related 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
law covering the safety of licensed
facilities or the safety of radioactive
materials. The acts described above

- are criminal not only It 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
duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL

.The amended Atomic Energy Act, sec-
tion 236. provides criminal penalties
against any Individual who intentionally
and willfully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility licensed under the act,
or any nuclear fuel or spent fuel
regardless of location.

It:>

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A representative of the Nuclear Regulatory Commission can be contacted at the following addresses and telephone numbers. The Regional Office will accept collect telephone calls from

employees who wish to register comptaints or concerns about radiological working conditions or other matters regarding compliance with Commission rules and regulations.

NRC FORM 3(6-52),

RICOl

REIONJ11

Regional Offices

REGION ADDRESS TELEPHONE

I U.S. Nuclear Regulatory C.amitsaon
Reagon I 215 337-5000
631 Perk Avemue
King of Prusala. PA 19406

It U.S. Nutcear Regulatory Commisiton
• tRegion I1 404 221-4513
101 Marietta St., N.W.. Suite 3100
Atlanta. GA 30303

Itt U.S. Nuclear Reguiatory Commaisost
Ragan Ill 312 932-2500

1 Raaa-veat Road
Glen Ellyn. IL 60137

IV U.S. Nuclear Regulatoy Commslsion
Realan IV 817 465-8100
611 RyAn Plaa OrDrie. Suit 1000

. Arlinaten, TX 76012

V U.S. Nuclear Regulatory CommissionRegion V 415 943-3700

1450 Marie Lane. Suite 210
Walnut Crlak. CA 94aM

F, 7



V Plk PEOUr.4 UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

NOTICE TO E PLOVEES
STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND

REPORTS TO WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established 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 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 ptacs in
every establishment where activities licensed by the NRC are conducted, to permit employees to observe a
copy onthe way to or from their place of employment.

YOUR EMPLOYER'S
RESPONSIBILITY
Your employer is required to-

1. Apply these NRC regulations and
the conditions ol his NRC license
to all work under the license.

2. Post or otherwise make available
to you a copy of the NRC regula-
lions, licenses, and operating
procedures which apply to work
you are engaged in, and explain
their provisions to you.

3. Post Notices of Violation involving
radiological working conditions,
proposed imposition of civil
penalties and orders.

4. Retrain from discriminatory 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 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
THESE NRC REGULATIONS

1. Limits on exposure to radiation
and radioactive material in
restricted and unrestricted areas;

2. Measures to be taken alter 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. Identifies "protected activities"
that employees may engage in;

8. Prohibits discrimination against
employees who engage in these

protected activities;
9. Identifies the Department of Labor

as a source of relief 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

report It you receive an exposure
in excess of any applicable limit as

- set forth in the regulations 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 on
exposure to radiation and ex-
posure to concentrations of
radioactive material in air.

2. If you work where personnel
monitoring Is required pursuant
to Section 20.202; .
(a) your employer must Give you a

writen report of your radiation
exposures upon the termina-.
tion of your employment, If
you request it, and

(b) your employer must advise
you annually of your exposure
to radiation, It you request It.

INSPECTIONS

All activities under the license are sub-
ject to Inspection by representatives of
the NRC. in addition, any worker or
representative of workers who .-.
believes that there Is a violation of the
Atomic Energy Act of 1954. the regula-

lions 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 alleged violation to the

appropriate United StatesNuclear
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

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 condition which he believes
contributed to or caused any violation

as described above.

EMPLOYEE PROTECTION
If an employes believes that discrim-
Ination has occurred due to engaging

In the "protected activities" said
employees may, within 30 days of the
discriminatory act, file s complaint with
the Department of Labor, Employment
Standards Administration, Wage and.
Hour Division. The Department of
Labor shall conduct an investigation

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
penalties against any individual who
kills, forcibly assaults, resists, op-
poses, impedes, intimidates or In-
terferes with any person who periorms
any inspections which (1) are related 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
law covering the safety of licensed
facilities 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
duties.

SABOTAGE OF NUCLEAR
FACILITIESOR FUEL
The amended Atomic Energy Act, sec-
tion 236, provides criminal penalties
against any individual who intentionally
and willfully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility licensed under the act,
or any nuclear fuel or spent fuel
regardless of location.

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A representative at the Nudrer Regulatory Commission can be contacted et the following addresses and telephone numbers. The Regional Office will accept collect telephone calls from

employees who wish to register complaints or concerns about radiological working conditions or other matters regarding compliance with Commission rules and regulations.

NRC FORM 3
(6-82)

fl~o
I R CO I

41

Regional Offices

REGION ADDRESS TELEPHONE

I U.S. Nuclear Regulatory commission
Region I 215 337-5000
631 Park Ave-ne
King of Prussia, PA 194M

II U.S. Nuclear Regulatory Commission
Region II 404 221-4503
101 Marietsa St.. N.W., Suitr 31t
Atlanta. GA 30303

III U.S. Nuclear tt.gaulttay Commisslon
Reeion 11 1 312 932-2500
719 Re..e..It R6.d
Glen Ellyn, IL 60127

IV U*S. Nuclear Reagultory commeision
Region IV 817 465-8100

- 511 Ryan Pla. Drive. Suit. 1100
* Arlington. TX 76012

V U.S. Nuclear Regularery Cemmiseion
Region V 415 943-3700
1450 Marie Lone. Sul.. 210
Walnut Creek, CA 545



oalesReu, A UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

2 NOTICE TO EMPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND
REPORTS TOWORKERS; INSPECTIONS (PART 19)o EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC} in its Rules and Regulations: Part 20 has established 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 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 pleces in
every establishment where activities licensed by the NRC are conducted, to permit employees to observe a
copy on the way to or from their place of employment

YOUR EMPLOYER'S
RESPONSIBILITY
Your employer is required to-

1. Applythese NRC regulations and
the conditions of his NRC license

to all work under the license.

2. Post or otherwise make available
to you a copy of the N RC 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
radiological working conditions,
proposed imposition of civil

penalties and orders.
4. Refrain from discriminatory acts

against employees who provide
information to NRC.

YOUR RESPONSIBILITY
ASAWORKER
You should famillarize 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
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. Identifties "protected activittes"

that employees may engage in;
8. Prohibits discrimination against

employees who engage in these
protected activities;

9. Identities the Department of Labor
as a source of relief 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

report Ityou receive en exposure
in excess of any applicable limit as
set forth in the regulations 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 Part20 regulations.
These Sections specify limits on
exposure to radiation and ex-
posure to concentrations of
radioactive material In air. -

2. If you work where personnel
monitoring Is required pursuant
to Section 20.202;
(a) your employer must give you a

written report of your radiation-
exposures upon the termina-
lion of your employment, if
you request It, and -

(b) your employer must advise
you annually of your exposure
to radiation, If you request It.

INSPECTIONS

All activities under the license are sub
ject to Inspection by representatives of
the NRC. In addition, any worker or
representative of workers who ,-.
believes that there is a violation of the
Atomic Energy Act of 1954. the reguta-

lions 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 alleged violation to the
appropriate 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
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 condition which he believes
contributed to or caused any violation

as descrdbed above.

EMPLOYEE PROTECTION
It an employee believes that discrim-

ination has occurred due to engaging
in the "protected activities" said

employees 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 an investigation

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
penalties against any individual who
kills, forcibly assaults, resists, op-
poses, impedes, intimidates or fn.
teareres with any person who performs
any inspections which (1) are related 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
law covering the safety of licensed
facilities 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
duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL
The amended Atomic Energy Act, sec-
tion 236. provides crimlina penalties
against any individual who intentionally
and willfully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility licensed under the act.
or any nuclear fuel or spent fuel
regardless of location.

. 1:

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A representative of the Nuclear Regulatory Commission can be contacted at the following addresses and telephone numbers. The Regional Office will accept collect telephone calls from

employees who wish to register complaints or concerns about radiological working conditions or other matters regarding compliance with Commission rules and regulations.

NRC FORM 3
18-821

I R CO I

Ie~bsiI

Regional Offices

REGION A'DDRESS TELEPHONE

I U.S. Nuclear RegulatoryComrnissionRegion 1 215 337-5M0

631 Park Avenue
King of Prussia, PA 19e06

il U.S. Nuclear Regulatoryf Commission'

Region II 404 221-455
101 Marietta St.. N.W.. Suit. 31•5
Atlanta. GA 0311

fit U.S. NAeltr Regulatory Cmmislaion
Reaglan 11 312 932-25W
799 nenvoiex nRed
Glen Ellyn. IL 60137

IV U.S. Nuclear Regulatory Commislion
Region IV e1745-I

611 Ryen PIe.e Orive. Suite 1100
Arlington. TX 761112

- V U.S. Nuclear Reguletory Commission
Reagl V 415 943-370
14er Marde Lane, Suiet 210
Walnut Creek. CA 55



TB 11.0666-227-12
Change 1

)-SEPARTM ENT OF THE ARMY TECH NI CAL BULLET 1N

SAFE HANDLING, STORAGE, AND TRANSPORTATION
OF

CALIBRATOR SET, RADIAC AN/UDM-2
NSN 6665-00-179-9037

Headquarters, Department of the Army, Washington, DC
9 January 1978

1~

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.
Paragraph 5d.

- Paragraph 8a(2) and (3).
-:i.I,: .ragraph 8b(1).

r;.agie 4. Paragraph 8b((4), (6), and (7).
~-' Paragraph 9a. in NOTES 2.

Page 5. Paragraph llq.
Paragraph 12.

Page.6. Paragraph 14b(3).

Page 2. Safety Precautions. Change the last two
sentences to read: Calibrator Set, Radiac ANI
UDM-2 is issued throughout the Army under Nu-

clear Regulatory Commission (NRC) license held
by the US Army Electronics Command Safety Of-
fice at Forz 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 "daily," to"monthly.'

Line 3: Delete "when in use, for possible con-
tamination."

Paragraph al0f is added after paragraph 10e:
f. Form NRC-3, Notice to Employees, containied

in this bulletin, may be removed for posting whEr-
ever the AN/UDM-2 is used and/or stored. The
posting requirements are contained on the form.

By Order of the Secretary of the Army:

BERNARD W. ROGERS
General, United States Arwy

Chief of StaffOfficial:

J. C. PENNINGTON
Brigadier General, United States Army

N•, The Adjutant General

To be distributed in accordance with DA Form 12-50, Operator maintenance requirements for AN/

/1" "•: .-Y

, U.S. GOVERNMENT PRINTING OFFICE: 1977-76c-0961436

• 1



UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

NOTICE TO EMVIPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS'AND
REPORTS TO WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established 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 engaged in NRC licensed activities;

Parts 30, 40, 50, and other parts containing provisions related to employee protection.

POSTING FfEQUIREMENITS . 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
copy on the way to or from their place of employment

YOUR EMPLOYER'S .
RESPONSIBILITY- -

Your employer is required to-

1. Apply these NRC regulations and
the conditions of his NRC license
to all work under the license.

2. Post or otherwise make available
to you a copy of the NRC regula-
i" "'tionsG, i-Tnes, and operating
procedures which apply to work
you are engaged in, and explain
their provisions to you.

3. Post Notices of Violation Involving
radiological working conditions,
proposed imposition of civil
penalties and orders.

4. Retrain from discriminatory acts
against employees who provide
information to NRC.

YOUR-RESPONSIBILITY
AS A WORKER
You should familiarize yourself with
those provisions of the NRC regula-
lions, 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
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;

S. Options for workers regarding
NRC inspections;

7. Identifies "protected activities" -

that employees may engage in;
B. Prohibits discrimination against

employees who engage in these

protected activities;

9. Idenlifies the Department of Labor
as a source of relief 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

report if you receive an exposure
in excess of any applicable limit as
set forth in the regulations or In the

license. The basic limits for ax- •

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 radiation and ex-

posuretoconcentrationsof • .
radioactive material in air.

2. If you work where personnel
monitoring Is required pursuant -

to Section 20.202; .. .-

(a) your employer must give you a
S- written report of your radiation-

exposures upon the termina- -

tlion of your employment, If
you request It. and

(b) your employer must advise

you annually of your exposure

to radiation, if you request IL

INSPECTIONS " -

All activities under the license are sub-

Ject to Inspection by representatives of
the NRC. In addition. anyworkeror..-
representative of workers who ._ -

believes that there Is a violation of the

Atomic Energy Act of 1954, the regula-

lions issued thereunder, or theterms

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 alleged violation to the

appropriate 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

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 condition which he believes

contributed to or caused any violation

as described above.

EMPLOYEE PROTECTION
If an employee believes that discrlim-

Ination has occurred due to engaging
in the "protected activities" said

employees may. within 30 days of the

discriminatory act, file a complaint with
the Department of Labor, Employment
Standards Administration, Wage and

Hour DivWison. The Department of"
Labor shall conduct an investigation

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
penalties against any individual who
kills, forcibly assaults, resists, op-
poses, Impedes, intimidates or irv
terteres with any person who performs
any Inspections which (1I are related 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
law covering the safety of licensed
facilities or the safety of radioactive
materials. The acts described above
are criminal not only I1 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
duties. . :

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL
The amended Alomic Energy Act, sec-
tion 236, provides criminal penalties
against any individual who intentionally
and.willfully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility licensed under the act,
or any nuclear fuel or spent fuel
regardless of location.

i. 1:'

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A representative of the Nuclear Regulatory Commission can be contacted at the following addresses and telephone numbers. The Regional Office will accept collect telephone calls from

employees who wish to register complaints or concerns about radiological working conditions or other matters regarding compliance with Commission rules and regutlations. : '. . .

NRC FORM 3
(g-Q2l .....

R CO I

L~'J

N S

Ic3o~I
ON

Regional Offices

REGION A . DDRESS .. TELEPHONE

I U.S. Nuclear Regulatory Csmmltelon 215 3
Region I
631 Park Avn.--
King of Prussi.. PA 154.

II U.S. Natts.r Regulatory Cas--leont - " " l-4 "
Region 11 404 221-45t
101 Meritta St.. N.W.. Suit. 3100
Atlanta. GA 300133

II U.S. Nuclear Regulatory C-1- s3 -22500 f.
Regsin "1. 3129d32- 00

Glen Ellyn. IL 60137

IV U.S. Nu-lear Rexgul.orv Cowmisslon 817 46S-8100
Resies IV
611 Ryen Plea. Drive. Suite 100

- -." AIngton. TX 76012 "

V U.S. Nuclear Regultsory Commeiieso 415 943-3700

= .'5 Mari. t..., Suit. 210
Walnut Creek. CA 9use

r!
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SAFE HANDLING, STORAGE, AND TRANSPORTATION
OF
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NSNý 665-00-17.9-90311W7,
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Paragraph Page

Purpose ......... ... 1 3
Indexes of publications .............. ....... ....................... 2 3
Reporting of errors .................................. . . . . ...... . . ........ .. .. . ....................... 3 3
Description .......................... 4......... 3......... .. .."....""".""""."..""....... 4 3
Calibrator Set, Radiac AN/UDM-2, General ...................... .. ........................................ 5 3

plnhern t danger ............................................ ........................................... 6 3
. .App icability ................................................... .................................... 7 3

u;p rnv ility .. ................................................... 
................................ 84

u r i ion .................... •.......................... ,....... ,...:.. .................................... . 9 4

torage or work areas ... 4
Duties of radiological protection officer for AN/UDM-2 ........................................ ! ......... 11 5
Requisitioning procedure ........ ............................................................... 12 5
Leak testing procedure .... ............. ............................................................. 13 5
Emergency situations ......................................... ........................ ...... .. .14 6
APPENDIX. REFERENCES................ ............................... ...........................

( -'

K - -

1



1. Purpose. This buiieclf i : the minimum

safety precautions that are essential during the

handling, storage, issue, transportation, accounta-
bility, and use of Calibrator Set, Radiac AN/UDM-2.

OfficialNOTE
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 310-7. Refer 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., AlTTN: AMSEL-MA-
Q, Fort Monmouth, New Jersey 07703..

P-.• 4. Description. Calibrator Set, Radiac AN/UDM-2
!,ontains a total of 100.020 millicuries of Strontium 90

130r) 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 Sr1* 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-2 contains three 25 millicurie Sri° and one 20
microcurie SRN sources. It is used for serviceability
testing of Radiacmeters IM-9EPD, IM-147/PD and

IM-93(*)/UD6
5. Calibrator Set, Radiac- 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, Radiac AN/UDM-2 is nonex-

pendable.
c. Calibrator Set, Radiac AN/UD M-2 may be

transferred only to another qualified radiological
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-
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.

f. All correspondenýcu ... .. iS; L .... :rýtion of
radiological protection officers or control of Calib-
rator Set, Radiac AN/UDM-2 should be addressed
Commander, US Army Electronics Command,
A2.TTN: 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 Commission (AEC) License au-
thorizing maintenance of Calibrator Set, Radiac
AN/UDM-2.

b. Familiarity with these criteria' and strict
observance of the health protection procedures
contained in the following paragraphsare essential.
7. Applicability. The provisions of this technical
bulletin apply to all persons and activities whohave
the responsibility for the handling, transportation,
storage, and use of any issued Calibrator Set, Radiac
AN/UDM-2. This technical bulletin does not apply to
the Army stocks of radiac calibrator sets .stored in
depots.
8. Responsibility, a. Responsibilities of Major Com-
mands.

(1) Establishing at least one Radioactive 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 Electronics 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.

(4) 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 radiation
protection program.

b. Responsibilities of Radiological Control Officer
(RCO).

(1) Review and approve the qualifications of
each local Radiological Protection Officer (RPO) for
the A±N/UDM-2 and forward to Commander,- US
Army Electronics Command, ATrN: AMSEL-SF,
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0.5 rem in one calendar year. U nnecessary exposure
of personnel in this area will not be permitted. (For

-• the purpose of this document, 1 millirem is equal to 1
milliroentgen or millirad).

b. Store Calibrator Set, Radiac AN/UDM-2 in a
ked container or area that permits external

-atnma 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 in a

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 gamma radiation level at any point outside
the room does not exceed 0.5 mr/hr.

c. Only authorized, qualified personnel will be
permitted to enter the storage or calibration areas
alone. These areas will be physically secured and

T- safeguarded when in use. Visitors must be escorted
biy the RPO or a qualified user and must be briefed on
),diation hazards and precautions to minimize these

.. iazards..
d. Storage areas and areas where equipment 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/IJDM-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 maintain list
and record of training of users' and operators.

c. Insure records are maintained on each item.
d. Advise RMCP of any forthcoming change in

.. _- accountability, local RPO, or installation relocation
- ?or the AN/UDM-2.

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

f. Establish radiatiorn a..reas i .or AN/
UDM-2 storage and use.

g. Post Radiation Area warning signs.
h. Insure items are stored in a fire-resistant

structure and no explosives of any kind are storedin
the same structure..

i. 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
not exceed 6 months and supervise performance of.
leak tests.

L. Secure items agaifist 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 physical inventory according to
published frequencies,

o. Submit inventory, leak test, and other reports to
RMCP as required.

p. Prior to relief from duties, place all AN/UDM-2's
under this jurisdiction in locked storage.

q. Investigate each case of excessive or abnormal
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, AWTN: AMSEL-SF,
Fort Monmouth, NJ 07703 within 24 hours, (para
8b(6)).
12. Requisitioning Procedure. Stations in CONUS
and Oversea supply agencies will submit requisitions
through radioactive material supply channels .to
Commander, US Army Electronics .Command,,
AWTN: AMSEL-MM-S-CS-TA-1, Fort Monmouth,
New Jersey 07703, for issue to certified Radiological
Protection Officers. All requisitions will be accorn-
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 radiological, control
officer.
13. Leak Testing Procedure. a. Safety Precautions.
The FPO is required to perform the leak test. Each
person performing the leak test will wear a film
badge.

b. Performing Calibrator, Radiac TS-S495 /UDM-2
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leaking calibrator ýý:
(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
.o•ssible contamination and decontaminate as re-

)uired.

(3) Report the item to the Radioactive Material

Control Point and -; A- rjy Eiectronics
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.

.1
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CHAPTER 1
INTRODUCTION

Section 1

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-174AIPD and IM-174B/PD.

1-2. Index of Technical Publications
Refer to the latest issue of DA Pam 310-4 to determine
whether there are new editions, changes, or additional
publications pertaining to the equipment.

1-3. Maintenance. Forms, Records, and
Reports

a. Reports of Maintenance and Unsatisfactory
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) Calibration and
Repair Support Program.

b. Report of Packaging and Handling Deficiencies.
Fill out and forward SF 364 (Report of Discrepancy
(ROD)) as prescribed in AR 735-11--2/DLAR
4140.55iNAVMATINST 4355.73/AFR 400-54/MCO
4430.3E.

c. Discrepancy 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.

General

1-6. Reporting Errors and Recommending
ImprOvements - ...- .. :

You can help improve this manual. If you find aniy
mistakes or if you know of a way to improve the
procedures, please let us know. 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 Equipment Improvement
Recommendations (EIR)
If your Calibrator Set, Radiac 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 Monmouth, NJ 07703. We'll
send you a reply.

1-6.2 Nuclear Regulatory Commission
(NRC) Requirements
The US Nuclear Regulatory Commission sets
standards/c6nditions and issues licenses for use ofradioactive material in the United States. ' The
AN/UDM-2 comes under the NRC regulations and a
license for its use has been issued. Information
required by the NRC license/regulations is contained
below.

a. Radiation Protection. Users of the ANIUDM-2
should refer to instructions on control, safe handling,
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 I
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Section II. DESCRIPTION AND DATA

1.7. Purpose and Use
(fig. 1-1)

iL.P Nrpo~ee Calibrator Set., Radiac AN/Ut)M-2 (con-
sisting of, two main sections (b below)) provides the
facilities for checking the operational reliability and
calibration accuracyý of various radiacmetera and
radiac sets.

b. Use Calibrator, Radiac TS-3496UDM-2 (discharge
well assembly) is used to check Radiacmeters
IM-93(')/JD, IM-147/PD, and IM-9E/PD (dosimeter.)
Calibrtor, Radiac TS.3494/UDM-2 ( R assem-
bly) is used to check Radiacmeter IM-174(,)/PD (radiac
meter), Radiac Set AN/PDR-27(0) (radiac set), Radiac
Set AN/PDR-60, and Aerial Radiac System AN/ADR-6.

1-8. Technical Characteristics
Typ of radioactive isotope in

each source capsule ......... Strontium.Yttrium 90 (Sr-Y90o

DecaLi of isotope .............. 27.7 years half life.

Quantity of isotope: e
Discharge well assembly...

RATEMETER assembly ....

Type of radiation emitted ......

Bremmstrahlung produced .....

Maximum range of beta
particles in air ..............

Stopwatch indication .......

Three encapsulated soures of 25
millicuries each. One encapsul-
ated soure of 20 microcuries.

One encapsulated source of 25 3
inillicirries.,3

Beta particles.

Radiation doserate from sources
(4) no greater than 2 millirads
per hour at outer cae surface.

30 feet
Two indications:

a minute hand. for a max-
imum of 30 minutes and a
second hand for a maximum
of 60 seconds.

I
1-9. Items Comprising an Operable Calibra.

tor Set, Radiac AN/UDM-2
(figs. 1-1, 1-2, and 1-3)

The components of the ANIJDM-2 that make up an
operable equipment are listed in table 1-L

Table 1-1. Items Comprwisý an Operable Calibrator Set, Radiac ANIUDM-2

IOtmenaoma (in.)
•Wt

NSN lu QtY Heiht Dh wi Ohb)

6666.00410-1497 Calibrator, Radiac TS4U94UDM-2 1 5 12 12 10%
6665.00410-1496 Calibrator, Radiac TS-.348/UDM-2 1 8V4 12 12 18%4

Not available Adapter, AN/ADR-6 1 2% 3/ 21/ %
Not available Adapter probe, AN/PDR40 1 % 5 .... V4
Not available Stopwatch 1 . .. . ....

Not a-ailable Spacer block 3% 2% 14 h

I

1-10. Description of Calibrator Set, Radiac
AN/UDM-2

Calibrator Set, Radiac AN/UDM-2 (fig. 1-1) consists of
two major assemblies, Calibrator, Radiac
TS-3495/UDM-2 and Calibrator, Radiac
TS-3494/UDM-2, plus the AN/PDR-60 adapter probe,
and the AN/ADR-6 adapter. Each major assembly is
housed in one-half of a waterproof, aluminum case.

A handle is provided on each
asmembly to facilitate handling.

a. CaUbrator, Rdiac TS-34951UDM-2 (fig. 1-2) The
discharge well assembly consists of a discharge well, a

dosimeter shelf, and a stopwatch. The dosimeter 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 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
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(*)IPD or IM-147/PD. The lower field will cause
the IM-93(0)IPD or the IM-147/PD to discharge and will
also cause the IM-9E/PD to discharge within two see.
onds. An access hole in the top of the discharge

!.,
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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, 161/2 inches wide, and 15 inches high. The
volume is 2.5 cubic feet and the total weight is
approximately 35 pounds.

STOP CORRUGATED
~ FILLER.

I, SET RADIAC

-(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.

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 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.

BOTTOM CORRUGATED
FILLER.

F PRESSURE-
TAPE.

Figure 2-1. Calibrator Set, Radiac AN/UDM-2, typical

packaging diagram.

b. Removing Contents. Unpack the equipment
as follows:

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 calibrating Radiacmeter
IM-174(*)/PD (para 3-5).,

c. The procedures for calibrating Radiac Set
.. , AN/PDR-27(,) (para 3-6).

d. The:procedures for calibrating, Radiac -Set-,
AN/PDR-60 (para 3-7).

e. The procedures for calibrating Aerial Radiac
System AN/ADR-6 will be given in paragraph 3-8
when they become available.

3-2. Controls and Indicators
All operators controls and indicators are listed in table 3-1.

Table 3-1. List of Controls and Indicators
Control or indicator Function

Calibrator, Radiac
TS-3495/IDM-2 (fig. 1-2):

Stem (stopwatch) ............................................. .. Stops, starts, aid winds stopwatch.
Positions seconds indicator to zero
(60) andminutes Indicator to zero
(30) for reuse.

Second indicator (stopwatch) ...................................... Indicates eapsed time from 0 to 60 seconds.
Minute indicator (stopwatch) ..................................... indicates elapsk time from 0 to 30 minute.
Key ........................................................... Unlocks swivel cover allowing It to be swung open.
Swivel cover (spring-loaded) ....................................... Allows dodsmetor entry into access hole.

Calibrator, Radiac
TS-3494/UDM-2 (fig. 1-3):

Shutter ........................................................ Rotated to select radiation fields of 10 rad/hr or 100 rad/lhr.
Key ............................................................ Unlocks shutter allowing it to be rotated.

Change 4 3-1
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/

NOTE
Substitute corrected times from AN/UDM-2
Calibration Report. DO NOT USE THE
VALUES IN THE TIME COLUMN shown
above.

3-4. DOsimeter Checking
To check an IM-9(*)/PD, perform the procedures in a,
b. and d below. To check an IM-93(*)/UD or
IM-147/PD, perform the procedures in a,, c and d
below. For information on operation of dosimeters
refer to TM 11-6665-214-10.

WARNING

Serious eye injury may result from the use-of
this equipment. Take the following
precautions:
* 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 if

necessary) to insure that it will not carry mud or dirt
into the access hole.

(2) Remove the calibration label from the
dosimeter.

(3ý 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
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,

remove the dosimeter, recharge it, and start
over again.

(4) Leave the dosimeter in the discharge well for
the required amount' of time and then remove ,it.
(During timing, the well'cover may be released against
the dosimeter- .).-

(5) Read the dosimeter and then compare its value
with table 3-2. If it is within tolerance, the dosimeter
is serviceable.

c. 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.dosimeter
is to remain in the discharge well.

(2) Open the discharge well swivel cover by
sliding it aside (fig. 1-2).:.

(3) Insert the dosimeter, charging 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
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 a and c below. To check Radiacmeter
IM-174A/PD or IM-174B/PD, perform the procedures
in b and c 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).

f-?(
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shipping lock. Lock the ratemeter assembly lock and
remove the key.

c. Final Procedures.
(1) ON IM-174(')/PD which are serviceable, fill

out a calibration label and place It on the radlacmeter
•- (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.

Change4 3-74(3.8 Blank)
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DISCHARGE TIMES SHOULD BE ADJUSTED EACH YEARWBY MULTIPLYING ORIGINAL
DISCHARGE TIME -BY CORRECTION FACTOR FOR YEAR OF OPERATION, WHEN
OBTAINING READINGS ON THE IM-93(*)UD, IM-147/PD:, ANhD. IM-9E/PD.

TIME CORRECTION T:A'BLE .___,_,:._
FACTOR FACTOR FACTOR FACTOR FACTOR

1975 1.600 6 i1979 1.106 1983 1 221, f. .1987 135'05 .1991 1.492
i976 1 025 1980 1.,133 1984 21.52,': 1988 1.384 -,1992 1.530

1977 1.051 1981 1.162•. 2ý 195 284 1989 1.419-.. . ". " 9 9•93 1.569
1978 1.078 1982 1191 .198.6 1 37. 1990 1.4515 .1 60

Figure 3-1.1 TS-3495/UM.D2 discharge well asembly, correction factor chart.

EL2ZS0O

,READINGS 'OBTAINED ON THE, 1:74(*I';A/D-7 NPR
'AND A.NADR"SHOULtD BE CORRECTEDVEACH YEAR BYiMULTIPLYING
THEM:BY THE CORRECTIONFACTOR FOR .THE YEAR OF¢OE• PATIO.

TIM E CO0R R ECTION T-AB LE.

C 0R R. C RR. ýCOR R. CO0R R.

YEAR FACTOR. YEA .RFACTR Y EA CTOR YE A R FACTOR

1975 1. 000 , 1980. 0.883 1985 5, :0;778" 1990. 0.068 7

1976 0.976" 1981' 0.861 19" 8 6* 0.75 9 1991 0.:670•7

1977 0.951. 1982 0.840 198 7 0.74 1 1992 0. 654

1978 0.928 :19#83, 0.8 19 1988' .07 2.3 19 93 0.6.37'•

1979 0.904 41 .79 1989 0 7 0• 5 19 94 .. !62.• 2

EL=ZSOI

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, -which is random in
itself. This,. ,random needle , movement is more"
noticeable on the -lower, reading scales. When
observing the, meter. under, conditions, 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 16o*west values (the. center<
point) is the value which should be used to ,be
compared to the values given in the calibration report:
(para 3-3), Check the radiac set as follows:

CAUTION,
Be careful of the short piece of cable that joins "
the two probs;* "is easily 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 lswitch to the.,
500 mr/hr position. Allow, a short warm up time. Refer.,
to applicable manual listed in appendix A.

b. On the ratemeter assembly (fig. 1-3), release the
shipping lock, pull out the drawer and place the spacer.
block inthe drawer.

c. Close. the drawer, insert the smaller probe intoý,
the hole-in.the center of the drawer (fig. 3-2) and
insert the key, and unlock the shutter. Set the shuttertfo
the 1000.• osition., .

d. Twist or turn the small probe in the. drawer hole
to obtain maximum and minimum meter readings.-
Record the center value of the two neter readiigs.' If
both readings" are inside of calibration report limits,
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).

j. 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.

i"." h. Rotate the shutter of the ratemeter assembly to
the 100 position.

i. On the An/PDR-27(*), set the range switch to the
50 mr/hr position.

j. Twist or turn the small probe in the drawer hole

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
pproceed to 1 below, if not, proceed to k below.

k. Adjust~the•50 mr/hr calibration control until the
'reading is in the center of the calibration report limits

'('fnominal reading).
l. On the ratemeter assembly, rotate the shutter to_

tthe off position. Remove the small probe'and then the.
s'~paer block from the drawer. Position the large probe
to lie across the semriicircular.. cutouts on .the edges of
the drawer with the drawer- opened,. to its -fullest
extrem ity (fig..3-4). .' .. "• ...

m. Leave'the ratemeter assembly shutter-closed.
On the AN/PDR-27(*); set the range switch to the 5,.
• r/hr position. .LAdjust the 5 mr/hr calibration control-,
if center value is outside of calibration report limits,,

,ýuintil the average meter reading is, in the center of the,;.
calibration: -report. 'limits. Otherwise, make no

"adjustment..
n. Position the large probe on the upper edge of the

handle side, of the TS-3494/UDM-2 case (fig. 3-5);.
o. Leave the ratemeter assembly shutterclosed. On

the AN/PDR-27(*),'set the range switch :to 0.5 mr/hr
position. Adjust the 0.5 mr/hr calibration control, if
center: Value is. outside of calibration report limits,
un until the :average meter reading is in the center of the
calibration report limits..'Otherwise,' make no
adjustment.

NOTE

If any of the meter ranges cannot be adjusted
to center of -the calibration report limits,
adjust them to within those limits.

p. Deenergize the AN/PDR-27(*), fasten the two
probes together and replace calibration control cover,;
if.,necessary., " ' ,

q. Lock the ratemeter lock and set the shipping 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 750M25-1) and repair or-turn in to organization
with repair, capability.

3-7. Calibrating Radiac Set ANIPDR-60

NOTE

Refer to paragraph 3-6 concerning how to
make average readings when meter needle",
varies. "This pr6cedure also applies 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 assigned to the operator
and organizational repairman of the AN/UDM-2
are listed belowt"ogether with a reference to the
paragraphs coern the s ec, atenanc
function. The AN UDM-2, when the two halves
are sealed, is waterproof. The swivel cover on the-I
discharge well assembly restricts entry of foreign
matter to the access hole, but is not waterproo£f...
This cover may be removed to clean the pivot pin
assembly when required.

WARNING
NEVER disassemble :the cavities of theI discharge well assembly or the ratemeter
asodimbly. This proce-6dur-e is dangerous and
must beperformed only b higher category,m aineace pers.• onnel: with adeqat

facilitiesi m~eeing~ all requirem ents of T B
.11-6665-227-12.

a. Operator preventive maintenance checks and
services (ble -e.a.c. cekan

b. Organizational preventive maintenance checks
and services (table 4-2).

c. Cleaning and touchup painting (pare 4-6).
d. Troubleshooting (•pa4•a4) "
e. Wipe test'(9TB, 1166-272)

4-2. Tools and ,Equipment Riq"uired
No special tools o ts equipment osher than those
listed in appendix Care. required._ The materials
required for maintenance are listed below.

a. Trichlorethane (NSN 6810-00-664-0273).,
b. Cleaning cloth (NSN 8305-00-245-4509).,
C. Cotton swabs (NSN 6615-0W0303-8250).

* d. Sandpaper (No. 000).
e. Petroleum jelly or light machine oil.

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 discovered and corrected

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 num b rs in
each table indicate the sequence of ,and the
Minimum inspection, required. Defects. discovered
dur1ig opeýation of the unit will be noted (TB
11-6665-227-12) for future correction to be made
as soon Las operation has ceased. Stop operation
immediately if a deficiency is noted duringIoperat which would darmage the equipment ':r

haimpersonl Recor all deficiencies together
with the corrective action taken in accordance with
the requirements of TB 11-6665-227-12 and TM
38"570.

4.4, Preventive Maintenance Checks and Services
(PMCS)

a. General. Before performing PMCS, note the
following:.-,

(-:1) BefOreý you operate. Always keep in- m
the CAUTIONS and WARNINGS. Perform'you
before (B,) CS

(2) While you operate. Always keep in mind
the CAUTIONS and WARNINGS. Perform your
during (D) PMCS.

(3) After you operate. Be sure to perfor
your after (A) PMCS.

6. Item Number Column. Use the number"in
this column for this TM number column on DA
Form 2404, Equipment Inspection and Main-
tenance Worksheet, when recording results :"of
PMCS.

c. Interval Column. Akdot (9) 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
the itiindards which will cause the equipment to be
reported not ready or not available because it
cannot perform its primary mission.

Change 2 4-1
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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

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.

4-6. 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 iu the
troubleshooting procedures (table 4-3). If the
corrective measures do not result in correction of
the trouble, higher category maintenance is
required.

Table 4-8. Troubleshooting AN/UDM-2

Item
No. Trouble symptom Probable trouble 1 Corrective measurs

1 Swivel cover binds ............. Dirty or corroded pivot bearing. Disassemble swivel cover only. Clean and
j relubricate pivot bearing (pare 4"r6a).

2 Stopwatch nonorative ........ 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

TM 11-6665-209-15

TM 11-6665-213-12

TM 11-6665-214-10

TM 11-6665-221-15

TM 11-6665-224-15

TM 11-6665-230-15

TM 11-6665-232-12

TM 38-750

Control and Recording Procedures: Occupational Exposure to Ionizing Radiation.
Personnel Radiation Exposures.
Transportation of Radioactive and Fissile 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 Equipment: Army Test, Measurement, and Diagnostic Equip=-
ment (TMDE) Calibration and Repair Support Program.

Operator's, Organizational, DS, GS, and Depot Maintenance Manual (Including Repair
Parts and Special Tools List): Radiac Sets AN/PDR-27J, AN/PDR-27L, and AN/PDR-
27Q.

Operator and Organizational Maintenance 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 Maintenance
Manual: Radiac Set AN/PDR-27P (NSN 6665-00-975-7222).

Operator's, Organizational, Direct Support, General Support, and Depot Maintenance
Manual (Including Repair Parts and Special Tool Lists): Radiac Set AN/PDR-27R (NSN
6665-00-961-0846).

Operator's, and Organizational Maintenance Manual: Radiacmeter IM-174A/PD (NSN
•6665-00-999-5145) and IM-174B/PD (6665-00-056-7422).

The Army Maintenance Management System (TAMMS).

Change 4 A-1i(A.2 blank)
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APPENDIX C_

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

C-1. General
This :,appendix_ providea summary of the

maintenance operations for the AN/UDM 2. It
authorizes categories of maitenance foTr specific
maintenance functions on repalaIral items and
components and the tools and equipment required
to perform each function. Thisappendi 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. ITo 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 fluids 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.

i.Repair. The application of maintenance
services (inspect, test, service, adjust, align,
calirate, replace) or other maitenanc-e- actions

(weldig, grinding, riveting, straightenhing,.fainmg,
remachining, or resurfacing) to iestore
serviceability to an item by orecting spefic

damage, fault, malfunction, or failure 'in ai, part,
subassembly, module/compo*nent/.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 publications.
Overhaul is normally the hýighest deg ree 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 returning 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 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 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

C-1
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SECTION II MAINTENANCE ALLOCATION CHART
FOR

CAI•IBRATOR SET, RADIAC AN/UDM.-2

(1) (2) (3) (4) (s)

GROUP COMPONENT/ASSEMBLY MAINTENANCE MAINTENANCE CATEGORY TOOLS AND.

NUMBER FUNCTION EQUIPMENT
0 1 F I H I O

00

01

02

CALIBRATOR S12, RADIAC AIN/UrA.2

CALIBRATOR, RADiAC Ts-3149
1
4/D-2

CALIBRATOR, RADiAC TS-3l495/UT*4.2

Inspect
Service1
Calibrate
Replace
Repair
Overhaul.

Inspect
Service
Calibrate
Replace
Repair
Overhaul

Inspect
Service
Calibrate
Replace
Repair
Overhaul

o.o8

0.02
0.06

0.01
0.05

0.25

0.06
0.08

0.2

0.014

0.07

0.2

3.0

3.0
6.0

1.5

1.5
3.0

1.5

1.5
3.0

1
2 thru 7

2 thru 7
2 thru 7

1
2,5,6,7

2,5,6,7
2,5,6,7

1
2,3,4,6

2,3,4,6
2,3,4,6

(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 1010 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 is in 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 radiation
such that assoecia adcarptscular emission per
O.0U1293 gram of air produces, in air, an ion
carrying 1 electrostatic unit of electricity of either
sign (negative or positive).

Strontiurm-90 (Sr 90)-The radioactive isotope of
Strontium with 90 atomic mass units.

Yttrium-90 (Y 90)-The decay ýroduct of
Strontium-90 with 90 atomic mass units.

Change 4 Glossary I
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By Order of the Secretary of the Army:

FRED C. WEYAND
General, United States Army,
Chief of Staff.Official:

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 requirements for AN/UDM-2.
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kp,. RtgL, 4  UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

NOTICE TO EMPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND
REPORTS TO WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established 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 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
copy on the way to or from their place of employment.

YOUR EMPLOYER'S
RESPONSIBILITY
Your employer is required to-

1. Apply these NRC regulations and
the conditions of his NRC license
to all work under the license.

2. Post or 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
radiological working conditions,

proposed imposition of civil

penalties and orders.
4. Retrain from discriminatory acts

against employees who provide

information to NRC.

YOUR RESPONSIBILITY
AS A WORKER

You should familiarize yourself with

those provisions of the NRC regula-
lions, 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
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. Identifies "protected activliies"

that employees may engage in;
B. Prohibits discrimination against

employees who engage in these
protected activities;

9. Identifies the Department of Labor
as a source of relief 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

report if you receive an exposure
in excess of any applicable limit as
set forth in the regulations 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 on
exposure to radiation and ex-
posure to concentrations of
radioactive material In air. --

2. It you work where personnel
monitoring Is required pursuant

to Section 20.202;.
(a) your employer must give you a

written report of your radiation:
exposures upon the termina-
lion of your employment, If

you request It, and
(b) your employer must advise

you annually of your exposure
to radiation, If you request it.

INSPECTIONS
All activities under the license are sub-

lect to Inspection by representatives ot
the NRC. In addition, any worker or
representative of workers who... ,
believes that there Is a violation of the
Atomic Energy Act ot1954, the regult.

lions 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 alleged violation to the

appropriate United States Nuclear
Regulatory Commission Regional Of.
fice (shown on map bIlow). The request
must set forth the specific 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 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.

EMPLOYEE PROTECTION
It an employee believes that discrim-
ination has occurred due to engaging
in the "'protected activities" said

employees may. within 30 days of the
discriminatory act, file a complaint with
the Department of Labor, Employment

Standards Admlnistration, Wage and

Hour Division. The Department of
Labor shall conduct an investigation

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
penalties against any individual who
kills, forcibly assaults, resists, op-
poses, Impedes, intimidates or tr-
terfares with any person who performs
any inspections which (1) are related 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
law covering the safety of licensed
facilities 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
duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL
The amended Atomic Energy Act, sec-
tion 236. provides crimina( penalties
against any individual who intentionally
and willully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility licensed under the act,
or any nuclear fuel or spent fuel
regardless of location.

1. 1.'

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A representative of the Nuclear Regulatory Commission can be contacted at the following addresses and telephone numbers. The Regional Office will accept collect telephone calls from

employees who wish to register complaints or concerns about radiological working conditions or other matters regarding compliance with Commission rules and regulations.

NRC FORM 3
16-82)

I N CO I

L~~J

Ic~'o~sI

Regional Offices

REGION ADDRESS TELEPHONE

I U.S. Nuclear Raeulatory Commisiton
Region I 215 337-5000
631 Park Avenue
King of Prueset, PA 194MI

1l U.S. Nuclear Regulatory Commierlon
Region 1 404 221-450
101 Marietta St.. N.W.. Suite 3100
Arlen.., CA 31011

III U.S. Nuclear Regulatoty Commrseeion
R.gio. 1ll 312 932-2500 "
7M R....eve.l Road
Glen Ettyn. IL 60137

iV U.S. Nuclear Regulatery Commnesion
Region IV 817 465-8100
a611 yinR Pleas Ori.e. Suit. 1911
Arlington. TX 76012

V U.S. Nuclear Regulatory Commiiseon 416 943-3100
Reegon V
1460 Marle L.na. Suits 210
Walnut Creek, CA 94t55



xv -

UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

NOTICE TO EMPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND
REPORTS TO WORKERS; INSPECTIONS (PART 191; EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established 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 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
copy onthe way to or from their place of employment

YOUR EMPLOYER'S
RESPONSIBILITY
Your employer is required to-

1. Apply these NRC regulations and
the conditions of his NRC license
to all work under the license.

2. Post or 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
radiological working conditions.
proposed imposition ol civil
penalties and orders.

4. Refrain from discriminatory acts
against employees who provide
information to NRC.

YOUR RESPONSIBILITY
AS A WORKER
You should famliarize 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
THESE NRC REGULATIONS

1. Limits on exposure to radiation
and radioactive material in
restricted and unrestricted areas;

2. Measures lo be taken attar 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. identifies "protected activities"

that employees may engage In;
8. Prohibits discrimination against

employees who engage in these
protected activities;

9. Identifies the Department of Labor
as a source of relief 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

report If you receive an exposure
in excess of any applicable limit as
set forth in the regulations or in the
license. The basic limits for ax-.
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 radiation and ex-

posure to concentrations of
radioactive material in air.

2. If you work where personnel
monitoring is required pursuant

to Section 20.202;
(a) your employer must give you a

written report of your radiation

exposures upon the tarmina.
tlon of your employment, It

you request It, and
(b) your employer must advise

you annually of your exposure
to radiation, If you request It.

INSPECTIONS
All activities under the license are sub-

ject to inspection by representatives of
the NRC. In addition, any worker or

representative of workers who ._. .
believes that there Is a violation of the

Atomic Energy Act of 1954, the regull-

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 alleged violation to the
appropriate 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
workers. During inspections, NRC

inspectors may confer privately with
workers, and any worker may bring to
ihe attention of the inspectors any past

or present condition which he believes
contributed to or caused any violation
as described above.

EMPLOYEE PROTECTION
fl an employee believes that discrim-
ination has occurred due to engaging
in the "protected activities". said

employees 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 an investigation

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
penalties against any individual who
kilts, forcibly assaults, resists, op-
poses, Impedes, intimidates or tne
terferes with any person who performs
any inspections which (1) are related 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
law covering the safety of licensed
facilities 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
duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL
The amended Atomic Energy Act, sec-
tion 236, provides criminai penalties
against any Individual who Intentionally
and willfully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility licensed under the act,
or any nuclear fuel or spent fuel
regardless of location,

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A representative of the Nudear Regulatory Commission can be contacted at the following addresses and telephone numbers, The Regional Office will accept collect telephone calls from

employees who wish to register complaints or concerns about radiological working conditions or other matters regarding compliance with Commission rulesand regulations.

NRC FORM 3
16-821

fl~1
I RICO I

L~A1

IeJ.bI
0 54

Regional Offices

REGION A. DDRESS TELEPHONE

I U.S. Nuclear Regulatory Commiasson
Region I 215 337-5000
631 Park A-anva
King of Prussia. PA 1BM

U.S. Nuclear Regulatory Commission
Region It 404 221-4503
101 Mariana St. N.W., Suit. 3100
Atlanta. GA 31303

I U.S. Nuclear Regulatory Comeistsion
Resgin ttt 312 932-250

". 71t75 Rooevlt Reod
Glan Ellyn, IL 0137

IV U.S. Nuctle, Regulatory Cmmiest 817 4"0
Reagln IV

* a . elt Ry.n Plu.. Oliv.. Sult. l1ow
Arlington. TX 76012

V U.S. Nuclear Regulatory Commiia1on
Region V 415 943-370D
145) Marie Lane, SaIt. 210
Walnut Crack, CA 94591

7r-7- -- 77, v



,.p5Eo• UNITED STATES NUCLEAR REGULATORY COMMISSION

Washington, D.C. 20555

-1 NOTICE TO EMPLOYEES
STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND

REPORTS TO WORKERS; INSPECTIONS (PART 19); EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established. 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 engaged in NRC licensed activities;
Parts 30,40, 50, and other partscontaining provisions related to employee protection. .

POSTING REQUIREMENTS Copies of this'notice must be posted in a sufficient number of places in
every astablishment where activities licensed by the NRC are conducted, to permit employees to observe a
copy on the way to or from their place of employment

YOUR EMPLOYER'S
RESPONSIBILITY
Your employer is required to-

1. Apply these NRC regulations and
the conditions of his NRC license

to all work under the license.
2. Post or 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

radiological working conditions,
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 familiarize yourself with
those provisions of the NRC regula-
lions, 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
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. Identifies "protected activities"

that employees may engage in;

8. Prohibits discrimination against
employees who engage In these
protected activities;

9. Identifies the Department of Labor
as a source of relief 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

report If you receive an exposure
in excess of any applicable limit as
set forth in the regulations or In the
license. The basic limits for ex- i
posure to employees are set for*th
in Section 20.101,20.103, and ,
20.104 of the Part20 regulations.
These Sections specify limits on
exposure to radiation and ex-
posure to concentrations of
radioactive material in air.

2. If you work where personnel
monitoring Is required pursuant s,-
to Section 20.202;
(a) your employer must give you a

written report of your radiations
exposures upon the termlina-
lion of your employment, if
you request It, and

(b) your employer must advise
you annually of your exposure
to radiation, If you request It.

INSPECTIONS

All activities under the license are sub-
ject to Inspection by representatives of
the NRC. In addition, any worker or.
representative of workers who ,.
believes that there Is a violation of the
Atomic Energy Act of 1954, the regula-

lions 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 alleged violation to the
appropriate 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
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 condition which he believes
contributed to or caused any violation
as described.abave.

EMPLOYEE PROTECTION
If an employee believes that discrim-
:nation has occurred due to engaging
in the "protected activities" said
employees may, within 30 days of the
diacriminatory act, file a complaint with
the Department of Labor, Employment
Standards Administration, Wage and
Hour Division. The Department of
Labor shall conduct an investigation

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
penalties against any individual who
kills, forcibly assaults, resists, op-
poses, impedes, intimidates or ri-
terleres with any person who performs
any inspections which (1) are related 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
low covering the safety of licensed
facilities 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
duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL
The amended Atomic Energy Act, sec-
tion 236, provides criminal penalties
against any individual who intentionally
and willfully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility licensed under the act,
orany nuclear fuel or spent fuel
regardless of location.

I:.I

UNITED STATES NUCLEAR REGULATORY COMMISSION, REGIONAL OFFICE LOCATIONS
A representative of the Nuclear Regulatory Commission can be contacted at the following addresses and telephone numberL The Regional Office will accept collect telephone calls from

employees who wish to register complaints or concerns about radiological working conditions or other matters regarding compliance with Commission rules and regulations.

NRC FORM 3
16-821

I RICO I

Regional Offices

REGION ADDRESS

I U.S. Nuclear Regulatory Commiosson
Reagln I
631 Park Avenue
King of Prmasia. PA 1ISM

t1 U.S. Nuclear Regulatory Commission
lRegion If101 Marietta St., N.W.. Suit. 310

Atlenta. GA 3MA

tiI U.S. Nuclear Rguletatoy Commlae lona
RegInal 1t
79 Roosevelt Road
Glen Ellyn. IL 60137

IV U.S. Nuclear Regulastory Commi..lon
R.eion IV
611 Ryan Plaza Drive. Suite 1000
Arlington. TX 76012

" V U.S. Nuclear Regulatory Commission
Region V
1450 Maria Lass. Suts. 210
Waneut Creak. CA 94596



TB 11-O M5-227-12
Change. 1

" )EPARTME N T1 F THE AR.MY TECHNICAL B U LLETIN

SAFE HANDLING, STORAGE, AND TRANSPORTATION
OF

CALIBRATOR SET, RADIAC AN/UDM-2
NSN 6665 00-179-9037

Headquarters, Department of the Army, Washington, 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.
Paragraph 5d.

. Paragraph 8a(2) and (3).
-I•4,1,-,_ar-igraph 8b(1).

):age 4. Paragraph 8b(4), (6), and (7).
-- Paragraph 9a. in NOTES 2.
* Page 5. Paragraph 11q.

Paragraph 12.
Page 6. Paragraph 14b(3).

Page 2.Safety Precautions. Change the last two
sentences to read: Calibrator Set, Radiac AN/
UDM-2 is issued throughout the Army under Nu-

clear Regulatory Commission (NRC).license held
by the US Army Electronics Command 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 "daily," to
"monthly.':

Line 3: Delete "when in use, for possible con-
tamination."

Paragraph al0f is added after paragraph 10e:
f. Form NRC-3, Notice to Employees, contained

in this bulletin, may be removed for posting whEr-
ever the AN/UDM-2 is used and/or stored. TIhe
posting requirements are contained on the form.

By Order of the Secretary of the Army:

. BERNARD W. ROGERS
General, United States Army

Chief of StaffOfficial:

J. C. PENNINGTON
Brigadier General, United States Army

The Adjutant General

To be distributed in accordance with DA Form 12-50, Operator maintenance requirements for AN/7-- *." •- .

/

I

* U.S. GOVERNMENT PRINTING OFFICE: 1977-76ý_096/436

1



I.

"A..R "E0 UNITED STATES NUCLEAR REGULATORY COMMISSION

Washington, D.C. 20555

SNOTICE TO EMPLOYEES
" ,.4 .. • ,,.:. "

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES, INSTRUCTIONS AND
REPORTS TO WORKERS; INSPECTIONS (PART 191; EMPLOYEE PROTECTION

The Nuclear Regulatory Commission (NRC) in its Rules and Regulations: Part 20 has established 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 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
copy on the way to or from their place of employment.

. Eiiiiiiiiiii, , ý, - -
YOUR EMPLOYER'S
RESPONSIBILITY

Your employer is required to-

1. Apply these NRC regulations and
the conditions of his NRC license
to all work under the license.

2. Post or otherwise make available
to you a copy of the NRC regula-

" - lions. i-~ceuses and operating
procedures whiclhapply to work
you are engaged in, and explain
their provisions to you.

3. Post Notices oa Violation Involving
radiological working conditions,
proposed Imposition of civil
penalties and orders.

4. Retrain from discriminatory 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 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
THESE NRC REGULATIONS

1. Limits on exposure to radiation
and radioactive material in
restricted and unrestricted areas;

2. Measures to be taken afler ac-
cidental exposure;

3. Personnel monitoring, surveys
and equipment;

4. Caution signs, labels, and salety
interlock equipment;

5. Exposure records and reports;
6. Options for workers regarding

NRC Inspections;
7. Identifies "protected activities"

that employees may engage in;
8. Prohibits discrimination against

employees who engage in these
protected activities;

9. Identifies the Department of Labor
as a source of relief 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

report If you receive an exposure
in excess of any applicable limit as
set forth in the regulations or in the
license. The basic limits for ex-
posure to employees are set orth.
In Section 20.101, 20.103, and -
20.104 of the Part.20 regulations.
These Sections specify limits on

exposure to radiation and ex-

posure to concentrations of
radioactive material in air.

2. If you work where personnel.
monitoring Is required pursuant :

to Section 20.202; . .

(a) your employer must Cive you a
written report of your radiation
exposures upon the termina- -

tion of yoor employment, If
you request It, and .. % :

(b) your employer must advise

you annually of your exposure

to radiation, if you request ItL

INSPECTIONS
All activities under the license are sub-

ject to Inspection by representatives of

the NRC. In addition, any worker or.

representative of workers who .- :
believes that there Is a violation of the

Atomic Energy Act ot 1954, the regula-

lions 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 alleged violation to the

appropriate United States Nuclear

Regulatory Commission Regional Of-

fice (shown on map bkiow}. The request

must set forth the specific grounds tor
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 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.

EMPLOYEE PROTECTION

It an employee believes that discrim-

Ination has occurred due to engaging

in the "protected activities" said

employees 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 an investigation

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
penalties against any individual who
kills, forcibly assaults, resists, op-
poses, Impedes, intimidates or Irn
terferes with any person who performs
any inspections which (1) are related 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
law covering the safety of licensed
facilities or the safety of radioactive
materials, The acts described above
are criminal not only I1 taken against
inspection personnel who are engaged
In the performance of such Inspection
duties, but also if taken against Inspec-
lion personnel on account of such
duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL
The amended Atomic Energy Act, sec-
tion 235, provides criminal penalties
againsl any Individual who intentionally
and willfully destroys or causes
physical damage, or attempts to do so.
to any production, utilization, or waste
storage facility licensed under the act,
or any nuclear fuel or spent fuel
regardless of location.

I. LC

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A representative of the Nuclear Regulatory Commission can be contacted at the following addresses and telephone numbers. The Regional Office will accept collect telephone calls from

employees who wish to register complaints or concerns about radiological working conditions or other matters regarding compliance with Commission rules and regulations... ..... "

NRC FORM 3
1 182)

PUERTCO

R",1
tEION11

Regional Offices

REGION . ADDRESS - " TELEPHONE

I U.S. Nucloer Rogulltsar Ceoe-le7on
R.aln 1 215 337-SI
.31 Perk Ava,,oa
King af Pru..I., PA 15456

If U.S. Nuntear Regul.stey Commni..tn 404 221-45=
R.gton I-

1Ot M.6i.e. St., N.W.. S.u1. 31W-
Atianvt. GA 30=

U.S. Nuclear Regulstory Com~iassale 3129" 2 "
" Regon II ." " 312 gn12-5W

798 Rotlt Rd . .

GIen Ellyn. IL 65137

IV U.S. NuOt..- Rcsu.lalry C 4.neilton
A.gi.n IV 817 465-8100
1111 Ryn PIl,. aon.. SoII. 100o
Alijng~n. TX 760112

V U.S. Nur-l., Regulsasoy Cnml..i-s 4
Regeio V 415 943-3M
1460 Mcri. Line. Suite 210
Welnus C,..k. CA 946
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TB 11-bbbb-227-12

)DEPARTMENT OF THE ARMY TECHN.ICAL BULLETIN

SAFE HANDLING, STORAGE, AND TRANSPORTATION
OF

CALIBRATOR SET;RADIAC AN/UDM-2
NSN 666.5-00.-1.79-90037

Headquarters, Depart3ment ofth.eArmy, Washington, DC
2 July1975
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1. Purpose. This bbujiiti pn•i ;L:- the minimum

safety precautions that are essential during the

.... handling, storage, issue, transportation, accounta-

bility, and use of Calibrator Set, Radiac AN/UDM-2.
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 Publications. a. DA Pam 310-4. 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 310-7. Refer to DA Pam 310-7 to
determine whether there are modification work

orders (M-WO'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. A'ITN: AMSEL-MA-
Q, Fort Monmouth, New Jersey 07703.

- 4. Description. Calibrator Set, Radiac AN/UDM-2
'-ontains a total of 100.020 millicuries of Strontium 90
13r") and consists of Calibrator, Radiac TS-3494/
.. DM-2 and Calibrator, Radiac TS-3495/UDM-2.

Calibrator, Radiac TS-3494!UDM-2 contains 25 mil-

licuries of Srjw and is used to calibrate Radiacmeters
IM-174/PD and IM-174A/PDi Radiac Set AN/PDR-
27(*), Radiac Set AN/PDR-60, and Aerial Radiac
System AN/ADR-6. Calibrator, Radiac TS-34951
UDM-2 contains three 25 millicurie SrM and one 20
microcurie SR90 sources. It is used for serviceability
testing of Radiacmeters IM-9E/PD, IM-147/PD and
IM-93(*)/UDI
5. Calibrator Set, Radiac 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, RadiaC AN/UDM-2 is nonex-
pendable.

c. Calibrator Set, Radiac AN/UDY-2 may be
transferred only to another qualified radiological
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-
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.

f. All corresponde•ýnc £.: 4. ..-. L.t bon of
radiological protection officers or control of Calib-
rator Set, Radiac AN/UDM-2 should be addressed
Commander, US Army Electronics Command,
AfrtIN: 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 Commission (AEC) License au-
thorizing maintenance of Calibrator Set, Radiac
AN/UDM-2.

b. Familiarity with these criteria and strict
observance of the health protection procedures
contained in the following paragraphs are essential.
7. Applicability.- The provisions of this technical
bulletin apply to all persons and activities who have
the responsibility for the handling, transportation,
storage, and use of any issued Calibrator Set, Radiac
AN/UDM-2. This technical bulletin does not apply to
the Army stocks of radiac calibrator sets stored in
depots.
8. Responsibility, a. Responsibilities of Major Com-
mands.

(1) Establishing at least one Radioactive 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 Electronics 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.

(4) 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 radiation
protection program.

b. Responsibilities of Radiological Control Officer
(RCO)..

(1) Review and approve the qualifications of
each local Radiological Protection Officer (RPO) for
the AN/UDM-2 and forward to Commander,- US
Army Electronics Command, ATfN: AMSEL-SF,

3



0.5 rem in one calendar year. U afnccessary exposure
of personnel in this area will not be permitted. (For

-• the purpose of this document, 1 millirem is equal to 1
milliroentgen or millirad).

b. Store Calibrator Set, Radiac ANIUDM-2 in a
)ked container or area that permits external
.4nma 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 ANIUDM-2's may be stored in a
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 gamma radiation level at any point outside
the room does not exceed 0.5 mr/hr.

c. 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
'iy the RPO or a qualified user and must be briefed on

..... diation hazards and precautions to minimize these
-.Aazards.-

d. Storage areas and areas where equipment is
being calibrated will be monitored* at least daily,
when in us e. 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/UTDM-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 maintain list
and record of training of users and operators.

c. Insure records are maintained on each item.
d. Advise RMCP of any forthcoming change in

accountability, local RPO, or installation relocation
-or the AN/UDM-2.
) e. Submit Radiation Incident Report according to
published directives.

f. Establish radiation c<;-LUi areas ror AN/
UDM-2 storage and use.

g. Post Radiation Area warning signs.
h. Insure items are stored, in a fire-resistant

structure and no explosives of any kind are stored in
the same structure....

i. Immediately refer actual or suspected 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
not exceed 6 months and supervise performance of.
leak tests.

I. Secure items agairhst unauthorized use and
removal.

m. Insure that all Army and Federal regulations
are being followed and that personnel are exposed to
a minumumr of radiation consistent with practical
considerations.

n. Conduct a physical inventory according to
published frequencies,

o. Submit inventory, leak test, and other reports to
RMCP as required.

p. Prior to relief from duties, place all AN/UDM-2's
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 within 24 hours (para
8b(6))-
12. Requisitioning Procedure. Stations in CONUS
and Oversea supply agencies will submit requisitions
through radioactive material supply channels to
Commander, US Army Electronics Command,ý
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 radiological control
officer.
13. Leak Testing Procedure. a. Safety Precautions.
The FPO is required to perform the leak test. Each
person performing the leak test will wear a film
badge.

b. Performing Calibrator, Radiac TS-3495/UDM-2
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leaking calibrator 1:
(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 decontaminate as re-

,uired.
* (3) Report the item to the Radioactive Material

Control Point anO U- A. a-y Electronics
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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By Order of the Secretary of the Army:

FRED C. WEYAND
General, United States Army

...fficia: Chief of Staff

VERNE L. BOWERS
Major General, United States Army
The Adjitant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-50 (qty rqr block no. 65), Operator requirements for

AN/UDM-2.

GPO 942 537
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DRSEL-SF-MR 31 May 1984

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 revised.TB has been forwarded to-the Directorate of Maintenance Engineering,
CECOM, for edit, review and publication.

Prepared-by:

Reviewed by:

,NSEPH, M. S ' MARSIERO
/lYealth. Ph3 idist

).
Chief, RaZ'{-1ogical Engr. Br
Materiel Safety Engr Div

Approved by:

CChief, Materel Safety Engr Div
Safety Office
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SAFETY PRECAUTIONS

Calibrator Set, Radiac AN/UDM-2 will be used only under the direction of a Radi-

ation• Protection Officer. Do not eat, drink, or smoke while using or handling

the AN/UDM-2. After handling the AN/UDM-2 wash the hands thoroughly with warm

water and mild soap. Dry the hands thoroughly and monitor them for radioactive

contamination with the AN/PDR-27(*) Radiac Set or equivalent.- Do not place

hands :or body in front of theopen port of the calibrator. Calibrator Set,

Radiac AN /UDM-2 is used throughout the Army under a US Nuclear Regulatory Com-

mission (NRC) license held by the US Army Communi-cations-Electronics Command

Safety Office., Fort Monmouth, New Jersey. Information about the NRC license may

be requested by letter to: Commander, US Army Communications-Electronics Com-

mand, ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703. The Safety Office may also

be contacted by telephone on Autovon 995-4427 or commercial (201) 544-4427.
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1. PURPOSE. This bulletin prescribes the minimum safety precautions that are

essential during the handling, storage, issue, transportation, accountability,

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, -4 AN/PDR-27R 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 new editions, changes, or additional

publications pertaining to the equipment-... ..

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. REPORTING OF ERRORS. Reporting of errors, omissions, 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 Communications-

Electronics Command, ATTN:. DRSEL-ME-MQ, Fort Monmouth, NJ 07703 and copy fur-

nished to the CECOM Safety Office, ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703.

4. DESCRIPTION. Calibrator Set, Radiac AN/UDM,2 contains a total of 180.0

millicuries of Strontium 90 (Sr-90) and consists of Calibrator, Radiac TS-

3494/UDM-2 and Calibrator., Radiac TS-3495/UDM-2. Calibrator, Radiac TS-
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3494/UDM-2 contains 45 millicuries of Sr- 90 and .s used to calibrate contingent.

Radiacmeters IM-17.4(*)/PD, Radiac Set. AN/PDR 27(*), Radiac 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 of .Sr-90 and .is 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 Federal Regulations,

Part 20.

b. Calibrator Set, Radiac AN/UDM-2 is nonexpendable.

c. Calibrator Set, Radiac AN/UDM-2 may be transferred only to another qua-

lified Radiation Protection Officer (RPO) (paragraph 9).

d. Calibrator Set, Radiac AN/UDM-2 will be disposed of only on instructions

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

Fort Monmouth, NJ 07703.

e Leak tests must be performed at intervals not to exceed six months on

all Calibrator Sets, Radiac AN/UDM-2,.except those sets in combat areas.

f. All correspondence relating to: certification of RPO's or control. of

Calibrator Set, Radiac AN/UDM-2 should be addressed to Commander, US Army Commu-

nications-Electronics Command, ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703

through the Radioactive Material Control Point (RMCP)..

6. INHERENT DANGER. a. The radioactive Sr- 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 X-rays (Bremsstrah-



lung). Excessive absorption of ionizing radiation by the human bod.y may be

injurious (AR 4'0-14). The radioactive sources will not be removed from the

radiac calibrator set, except by qualified personnel located at Lexington-Blue

Grass Depot Activity (LBDA).

b. Familiarity with these criteria and strict observance of the radiation

protection procedures contained in the following paragraphs are essential.

7. APPLICABILITY. The provisions of this technical bulletin (TB) apply to all

persons and activities who have the responsibility for the handling, transport-

ation, storage, and use of any issued Calibrator Set, Radiac AN/UDM-2. This TB

does not apply 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) Appoint a Radiation Control Officer (RCO) for each RMCP and forward two

copies of appointee's orders and qualifications to Commander, US Army Communica-

tions-Electronics Command, ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703.

.(3) Develop implementation procedures to insure periodic leak testing and

forwarding two copies of procedures to Commander, US Army Communications-

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.
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(5) Insure that each installation or activity using the AN/UDM-2 has an 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 Commander, US Army Communications-Electronics Command,
ATTN: DRSEL-SF-MR, Fort Monmouth, NJ l07703 a list of these local RPO's and

their qualifications for approval and certification.

(2) If a.qualified local RPO is not avaimlable,.take one or more of the fol-

. lowing actions:.

(a) Suspend the.requisition for the AN/UDM-2.

(b) Suspend the use of AN/UDM-2 until someone can be qualified by training.

(c) Transfer the AN/UDM-2 to an installation or activity with qualified

Dpesonnel.

(3) Maintain the follow-ing records for each AN/UDM-2 under his control:

(a) National stock number.

(b) Description.

(c) Serial number.

(d) Isotope, source activity.

(e) Dates and results of leak tests..
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(f) Shipment number.

(g) Shipped from.

(h) Shipped to.

Ci) Date shipped.

(j) Name and qualifications of local RPO's.

(k). Radiation incident reports.

(4) Notify. Commander, US Army Communications-Electronics Command, ATTN:

DRSEL-SF-MR, Fort. Monmouth, NJ 07703, within 30 days of permanent transfer of

AN/UDM-2. within or between major commands.

(5) Insure that AN/UDM-2 is properly handled in accordance with Army and

NRC regulations. Periodically inspect and audit rpeords of installations and

activities possessing the AN/UDM-2.

(6) Assure that a Radi'ation Incident Report is submitted by electrical

means to Commander, US Army Communications-Electronics Command, ATTN: DRSEL-SF-

MR, Fort Monmouth, NJ 07703, within 24 hours, when an incident occurs.

ý(7) Forward DA Form 3252-R (Radioisotope Inventory.and Leak. Test Report)

(RCS DRC 192) listing all Calibrator Sets, Radiac AN/UDM-2 in area of re-

sponsibility to Commander, US Army Communications-Electronics Command, ATTN:

DRSEL-SF-MR, Fort Monmouth, NJ 07703 at least semi-annually (31 Januaryand 31

July). Reports may include information on other CECOM managed dalibration and

test items of supply listed in AR 385-11.
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9. SUPERVISION. a. All calibration in which Calibrator Set, Radiac AN/UDM-2

is used will be supervised by a qualified RPO. Supervision in this sense is

used to indicate porformance of all duties listed in paragraph 11.• To be a qua-

lified RPO, a person must have received a minimum of 4O hours formal training on

radiation including the following topics:

(1) Principles and practices of radiation protection.

(2) Biological effects of radiation.

(3) Radioactivity measurement standardization and monitoring techniques and

instruments.

(4) Mathematics and calculations basic to the use.and measurement of ra-

dioactivity.

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

NOTES

1. Completion of the Radiological Safety -Course or the Radiac

Calibrator. Custodian Course at the US Army Chemical School or

at the US Army Ordnance Center and School meet these requirements.

W. here circumstances warrant, alternate training may be .

substituted if this training is approved by.Commander, US Army,

Communications-Electronics Command, AT.TN: DRSEL-SF-MR, Fort

Monmouth, NJ 07703. Such training must be received under the

guidance of a qualified RPO, and must include at least 16 hours

of actual experience in the use of the AN/UDM-2.

- .8

S~..-.- ~ --.-...,.'". .... .



By Order of the Secretary of the Army:

FRED C. WEYAND
General, United States Army

.-Official: Chief of Staff

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 requirements for

AN/UDM-2.

GPO 942 537
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DRSEL-SF-MR 31 May 1984

'MEMORANDUM FOR RECORD

SUBJECT: TB 16665-227-12,.Safe Handling, Storage and Transportation of Calibrator
Set, Radiac AN/UDM-2 (NSN 6665-00-179-9037)

Subject revised TB has been forwarded to-the Directorate of Maintenance Engineering,
CECOM, for edit, review and publication.

Prepared by:

Reviewed by:

J#SEPK -M. S I MARSI ERO
alth. Ph. idist

)
Chief, Ra'Milogical Engr
Materiel Safety Engr Div

Ap proved' by'.*

ýChief, Materel Safety Engr Div
Safety Office.
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SAFETY PRECAUTIONS

Calibrator Set, Radiac AN/UDM-2 will be used only under the direction of a Radi-

ation Protection Officer. Do not eat, drink, or smoke while using or handling

the AN/UDM-2. After handling the AN/UDM-2 wash the hands thoroughly with warm

water and mild soap. Dry the hands thoroughly and monitor them for radioactive

contamination with the AN/PDR-27(*) Radiac Set or equivalent. Do not place

hands or body in front of the open port of the calibrator. Calibrator Set,

Radiac AN/UDM-2 is used throughout the Army under a US Nuclear Regulatory Com-

!mission (NRC) Iicense held by the US Army Communications-Electronics Command

Safety Office., Fort Monmouth, New Jersey. .Information about.the NRC license may

be.requested by letter to: Commander, US Army Communications-Electronics Com-

mand, ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703. The Safety Office may also

be contacted by telephone on Autovon 995-4427 or commercial (201)51544-4427.
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1. PURPOSE. This bulletin prescribes the minimum safety precautions that are

essential during the handling, storage, issue, transportation, accountability,

and use of Calibrator Set, Radiac AN/UDM-2.

1NOTE

Official nomenclature followed by (*) is used to indicate
all models of the-equipment covered in thisbulletin. Thus,

Radiac Set AN/PDR-27(•-) represents Radiac Sets AN/PDR-27J,

- AN/PDR-27L, AN/PDR-27P, AN/PDR-27Q, z-&F AN/PDR-27R 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 new editions, changes, or additional

publications pertaining to the equipment..-

b. DA Pamm310-7. Refer to DA Pam 310-7 to determine whether there are mod-

ification work orders pertaining to the equipment.

3. REPORTING OF ERRORS. Reporting of errors, omissions, 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 Communications-

Electronics Command, ATTN: . DRSEL-ME-MQ, Fort Monmouth, NJ 07703 and copy fur-.

nished to the CECOM Safety Office, ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703.

4. DESCRIPTION. Calibrator Set, Radiac AN/UDM-2 contains a total of 180.0

millicuries of Strontium 90 (Sr-90) and consists of Calibrator, Radiac TS-

3494/UDM-2 and Calibrator, Radiac TS-3495/UDM-2. Calibrator, Radiac TS-
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3494/UDM-2 contains 45 millicuries of Sr-90. and is used to calibrate contingent.

Radiacmeters IM-174(*)/PD, Radiac Set AN/PDR 27(*) Radiac Set AN/PDR-60, Aerial

Radiac System AN/ADR-6, and Radiac Set AN/VDR-2. Calibrator, Radiac TS-

3L95/UDM-2 contains 135 millicuries of Sr-90 and .is used for serviceability

testing of Radiacmeters IM-9(*)/PD,. IM 1147/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 Federal Regulations,

Part 20.

b. Calibrator Set, Radiac AN/UDM-2 is nonexpendable.

0. Calibrator Set, Radiac AN/UDM-2 may be transferred only to another qua-

lified Radiation Protection Officer (RPO) (paragraph 9).

d. Calibrator Set, Radiac AN/UDM-2 will be disposed of only on instructions

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

Fort Monmouth, NJ 07703.

e. Leak tests must be performed at intervals not to exceed six months on

all Calibrator Sets, Radiac AN/UDM-2, except those sets in combat areas.

f. All correspondence relating to certification of RPO's or control of

Calibrator Set, Radiac AN/UDM-2 should be addressed to Commander, US Army Commu-

nications-Electronics Command, ATTN: DRSEL-SF-MR,,Fort Monmouth, NJ 07703

through the Radioactive Material Control Point (RMCP)ý .

6. INHERENT DANGER. a. The radioactive Sr- 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 X-rays (Bremsstrah-



lung). Excessive absorption of ionizing radiation by the human body may be

injurious (AR 40-1-4). The radioactive sources will not.be removed from the

radiac calibrator set, except by qualified personnel located:at Lexington-Blue

Grass Depot Activity (LBDA).

b. Familiarity with these criteria and strict observance of the radiation

protection procedures contained in the following paragraphs are essential.

7. APPLICABILITY. The provisions of this technical bulletin (TB) apply to all

persons and activities who have the responsibility for the handling, transport-

ation, storage, and use of any issued Calibrator Set, Radiac AN/UDM-2. This TB

does not apply 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) Appoint a.Radiation Control Officer (RCO) for each RMCP and forward two

copies of appointee's orders and qualifications to Commander, US Army Communica-

tions-Electronics Command, ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703.

(3) Develop implementation procedures to insure periodic leak testing and
forwarding two copies of procedures to Commander, US Army Communications-

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



(5) Insure that each installation or activity using the AN/UDM-2 has an 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 Commander, US. Army Communications-Electronics Command,

A=TN: DRSEL-SF-MR, Fort Monmouth, NJ 07703, a list of these local RPO's and

their qualifications for approval and certification.

(2) If a.qualified local RPO is not available, take one or more of the fol-

lowing actions:

(a) Suspend the.requisition for the AN/UDM-2.

(b) Suspend the use of AN/UDM-2 until someone can be qualified by training.

(c) Transfer the AN/UDM-2 to an. installation or activity with qualified

oer~sOrnel.

(3) Maintain the following records for each AN/UD.M-2 under his control:

(a) National stock number.

• (b) Description.

(a) Serial number.

(d) Isotope, source activity..

(e) Dates and results of leak tests.

6



(f) Shipment number.

(g) Shipped from.

(h) Shipped to.

(i) Date shipped.

(j) Name and qualifications of local RPO's.

(k). Radiation incident reports.•

(4) Notify Commander, US Army Communications-Electronics Command, ATTN:

DRSEL-SF-MR, Fort. Monmouth,. NJ 07703, within 30 days of permanent transfer of

AN/UDM-2. within or between major commands.

(5) Insure that AN/UDM-2 is properly handled in accordance with Army and

NRC regulations. Periodically inspect and audit records of installations and

actiVities possessing the AN/UDM-2.

(6) Assure that a Radiation Incident Report is submitted by electrical

.means to Commander, US Army Communications-Electronics Command, ATTN: DRSEL-SF-

MR, Fort Monmouth, NJ 07703, within 24 hours, when an incident occurs.

(7) Forward DA Form 3252-R (Radioisotope Inventory and Leak Test'Report)

(RCS DRC 192) listing all Calibrator Sets, Radiac AN/UDM-2 in area of re-

sponsibility to Commander, US Army Communications-Electronics Command, ATTN:

DRSEL-SF-MR, Fort Monmouth., NJ 07703 at least semi-annually (31 January and 31

July). Reports may include information On other CECOM managed calibration and

test items of supply listed in AR.385-11.
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9. SUPERVISION. a. All calibration in which Calibrator Set, Radiac AN/UDM-2

is used will be supervised by~a qualified RPO. Supervision in this sense is

used to indicate performance of all duties listed in paragraph 11. To be a qua-

lified RPO, a person must have received a minimum of 40 hours formal training on

radiation including the following topics:

(1) Principles and practices of radiation protection.

(2) Biological effects of radiation.

(3) .Radioactivity measurement standardization and monitoring techniques and

instruments..

(4) Mathematics and calculations basic to the use.and measurement of ra-

dioactivity.

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

NOTES

1. Completion of the Radiological Safety Course or the Radiac

Calibrator Custodian Course at the US Army Chemical School or

at the US Army Ordnance Center and School meet these requirements.

2. Where circumstances warrant, alternate training may be

substituted if this training is approved by Commander, US Army

Communications-Electronics Command, AT.TN: DRSEL-SF-MR, Fort

Monmouth, NJ 07703. Such training must be received under the

guidance of a qualified RPO, and must include at least 16 hours

of actual experience in the use of the AN/UDM-2.

8
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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 designated to.control the use of the AN/UDM-2.

c. The operator or user of the AN/UDM-2 shall have a minimum of 8 hours

training under the guidance of a qualifiedR. PO for the AN/UDM-2 in the basic

fundamentals of radiological operations, radiac instrumentation theory and

application and survey techniques and 16 hours on-the-job training in.operation

and care of the AN/UDM-2. Instructions shall include safe working practices and

inherent hazards associated with the instrument.

10. STORAGE AND WORK AREAS. a. Storage areas and work areas where the AN/UDM-

2 is used will be considered radioactive material/radiation areas and will be

marked in accordance with AR 385-30.. If the radiation area is in the same vi-

" inity, of areas.which are occupied.by the individualswho are not.designated as

radiation workers, the radiation level in the unmarked area must be such that

personnel will not be exposed.to ionizingradiation in excess of 2 millirems in

any one hour; or 100 millirems in any 7 consecutive days; or 0.5 rem in one cal-

endar year. Unnecessary exposure of personnel in- this area will not be

permitted. (For the purpose of this document, I millirem is equal to 1 milli-

roentgen or millirad).

b. Store Calibrator Set, Radiac AN/UDM-2 in a locked container or area that

-permits external gamma radiation levels in potentially occupied areas no greater

than 2.0 millirems per hour (mrem/hr). Access to the container-stored in a

* .locked area shall be controlled by the RPO. Storage instructions are as fol-

lows:

.. 9
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(1) One or more AN/UDM-2's may be stored in a looked 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 2.0 mrem//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 mar'ked in accordance

with AR 385-30.

(2) One or more AN/UDM-2's may be stored n a locked room of such dimen-

sions and construction 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 radioactive materials

storage in accordance with AR 385-30.

c. Only authorized, qualified personnel will be permitted to-enter the sto-

rage or calibration areas alone. These areas will be physically secured and

safeguarded when in use. Visitors must be escorted by the RPO or a qualified

user and must be briefed on radiation hazards and precautions to minimize these

hazards..

d. Storage areas and areas where equipment i-s being calibrated will be sur-

veyed and documented at least monthly (Appendix B, sample survey form).

e. AN/PDR-27(*) or equivalent will be used to monitor radiation areas at

all times when equipment is being calibrated with the AN/UDM-2.

f. AN/PDR-27(*) or equivalent radiac 'sets that are used to survey and moni-

tor the AN/UDM-2 storage and calibration areas will be marked with embossing

tape, with the word "Active" and must be calibrated at two points on each scale

..10
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by a source traceable to.thp National Bureau of Standards. This requirement

specifically excludes the use of the AN/UDM-2 as a calibration source for Active

(Health and Safety) survey meters.

g. The eyclic calibration interval for Active survey meters 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-2 (AR 40-14).

Operators will use wrist-type film badges in addition to whole body badges.

i... Form NRC-3, Notice to Employees, contained in this TB, should be removed

for posting wherever the AN/UDM-2 is used and/or stored. The posting require-

ments are contained on the form.

j. Section '206, "Energy Reorganization Act of 1974'!, (10 CFR Part 21)

contained in this TB, should be removed for posting 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 specific

duties of the appointed RPO will be to:

a. Insure that AN/UDM-2's under their jurisdiction are properly used and

stored.,

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

of users and operators.

0. Insure records are maintained on each item.
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d. Advise the RMCP of any forthcoming.change in 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 Caution-Radiation Area and Caution-Radioactive Materials warning

signs as appropriate.

- g. Insure thp AN/UDM-2 Radiac Calibrator Sets are stored in a fire-

resistant.structure and no -explosives 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.

i. Insure that periods of time between leak tests do not exceed 6 months

and perform the leak tests.

j:. Secure the AN/UDM-2 Radiaa Calibrator Set against unauthorized use and

removal.

k. Insure that all Army and Federal regulations are being folIowed. and that

personnel are exposed to a minimum of radiation consistent with practical consi-

derations.

1. Conduct a semi-annual physical inventory.

m. Submit inventory, leak test, and other reports to RMCP as required.

n. Prior to relief from duties, place all AN/UDM-2's under this

.~12 •
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jurisdiction in locked storage -or transfer to authorized activity.

0. Immediately refer actual or suspected overexposure to medical officer.

p. Submit Radiation Incident Report according to published directives.

q. Investigate each case of excessive-or abnormal exposure to determine the

cause, recommend remedial action to prevent, recurrence, and submit a complete

written report to Commander, US Army Communications-Electronics Command, ATTN:

DRSEL-SF-MR, Fort Monmouth, NJ 07703 . within 24 hours (paragraph .8b(6)).,

12. REQUISITIONING PROCEDURE. Stations in CONUS and oversea supply agencies

will submit requisitions through RMCP channels to Commander, US Army Communica-

-tions-Electronics Command, ATTN: DRSEL-MME-VC, Fort Monmouth, NJ 07703, for

issue to certified RPOs. All requisitions will be accompanied by the name and

phone number of the .RPO who is to be responsible for the equipment. In addi-

tion, each request will include the following certification: "As required by

Chapter 3, AR 385-11, sufficient safety equipment, facilities, and trained per-

sonnel are available at this installation for the safe handling, use and storage

of radioactive material ordered on this requisitions." The certification must

have the signature and the typed name and grade of the appropriate RPO.

13. LEAK TESTING PROCEDURE.

a. General.

(1) Safety Precautions.

(a) The RPO is required to perform the leak test and must be thoroughly fa-

miliar with the equipment.

- .. 7.-.. .
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b. Each person performing the leak test will wear whole body and wrist film

badges.

c. Do not under any circumstance expose the eyes to the'radiation field by

peering into the access hole while the swivel cover is swung aside on the dis-

charge well assembly (TS-3495/UDM-2).

(2) Equipment required.

(a) Cotton swabs furnished by the US Army Ionizing Radiation Dosimetry

Center (AIRDC) at LBDA.

(b) Distilled or clean tap water.

(c) Plastic bags furnished by AIRDC.

(d) Radiacmet.er ANiPDR-27.(*).

(e) Long nose pliers.

b. Leak Test. - Discharge Well Assembly (TS-3495/UDM-2).

(1) Take the cotton swab furnished and fill in the date and serial number

on the paper tab.

.(2) Moisten the swab with distilled or clean tap water.

(3) swing aside the swivel cover.

4(') Using the moistened swab and long nose pliers carefully wipe the inside

surface of the access hole.

14



WARNING

After removal of the swab from the access hole, DO NOT

lay the swab down or allow it to touch any dther object.

(5) Using the procedure in subparagraph d below, check the swab for conta-

mination.

c. Leak Test-Doserate Jig Assembly (TS-3494/UDM-2).

(1) Repeat steps I and 2, paragraph 13b, above.

(2) Open the drawer in the Doserate Jig.

(3) Using a moistened cotton swab, wipe the inside and outside surfaces of

the drawer.

(4) Close the drawer.

WARNING

After wiping the drawer, DO NOT lay the swab down

or allow it to touchany other object.

(5) Using the procedure in subparagraph d below, check the swab for conta-

mination.

d. Checking for contamination and mailing cotton swabs.

NOTE

Perform the following procedures in an area that is free

from all radiation, except for normal background radiation.

15



(1) Adjust Radiac Meter, -AN/PDR-27(*), to measure 0 to 0.5 mR/hr.

(2) Open cover on end of probe.

(3) Place the cotton swab approximately 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-27(*) above twice

background or 0.1 mR/hr indicates contamination of the

"AN/UDM-2. Discontinue use.of the AN/UDM-2 immediately,.

and refer to paragraph 16. for action to be taken.

(4) Place the cotton swab in the plastic 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 envelope provided, and mail immedi-

ately to *AIRDC.

(b) If a reading is observed on the AN/PDR-27(*), in excess of 0.1 mR/hr or

twice the background,--the plastic bag and swab should be placed in a small card-

board box and mailed to AIRDC..

WARNING

The radiation reading at the surface of the box must not

exceed 0.4 mR/hr. If the measured radiation is more than

0.4 mR/br, wrap a thin sheet of lead, aluminum, or other

metal around the plastic bag and place in a small: cardboard

•16
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box and recheck the surface radiation.

14. TRANSPORTATION OF THE AN/UDM-2. The AN/UDM-2 requires shipment in

accordance with the requirements of the US Department of Transportation (DOT) as

set forth in Title 49, Code of Federal Regulations (49 CFR), AR 385-11 and NRC

License 29-01022-08.

a. Upon receipt of the AN/UDM-2 contadt. the US Army Communications-

Electronics Command Safety Office by phone on Autovon .995-4427 or commercial

(201) 544-4427 or by electronic means, ATTN: DRSEL-SF-MR.

b. Shipment of AN/UDM-2 by US Postal. Service is prohibited (USPS Public-

ation 52).

c. For shipment of the AN/UDM-2 to be in accordance with the above

regulations and NRC license the following requirements must be met.

(1), The AN/UDM-2, consisting of both TS-3494/UDM-2 and TS,3495/UDM-2, meets

the" requirements for Type "A", DOT-7A shipping containeri When assembling the

ANiUDM-2, care must be taken to assure that the manual valve located .on the TS-

3494/UDM-2 is turned clockwise to the closed position to avoid damaging the

manual valve. It should be noted that a damaged manual valve may void the

AN/UDM-2 container from being considered as a Type "A,, DOT-7A shipping contain-

er.. To prevent damage to the painted-surface and to provide space for shipping

labels, a cardboard overpack is required.

(2) The overpack must be sealed with fiber tape, labelled on opposite sides

with Radioactive Yellow-II labels (49 CFR 172.403) and marked with 1/2 inch or

larger letters with the following: TYPE '-A, DOT-7A, RADIOACTIVE MATERIAL, SPE-

.17
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CIAL FORM, NOS, UN 2974.

(3). A shipping package wipe test must be performed to assure that no

significant removable radioactive surface contamination exists on the exterior

of the package (49 CFR 173.443, 173.475 (i)).

(a) The wipe test procedureto be used is contained in -paragraph 15 of this

.TB. A DOT wipe test kit is provided by AIRDC.

(b) The -wipe test must be performed within two weeks prior to the desired

shipping date.

(c) Evaluation of the wipe test must be rcOeived from AIRDC prior to ship-

ment.

4. Report of shipment (RESHIP) must be transmitted to the-receiving

installation transportation officer (AR 385-11, paragraph 4-1) with information

copy to Commander, US Army Communications-Electronics Command, ATTN: DRSEL-SF-

MR, Fort Monmouth, NJ 07703.

5. The following information must be listed on the shipping documentation

as requilred by 49 CFR 172.200, 172.202, 172.203(d), 172.204, and AR 385-11, par-

agraph 4-1a.

(a) Proper shipping name: RADIOACTIVE MATERIAL, SPECIAL FORM, NOS.

(b) Hazardous Material Identification Number: UN 2974.

(c) Pieces, weight and volume: Required.
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(d.) Type of packaging: Type "A" DOT-7A.

(e) Radioactive material: Strontium-go

(f) Description of chemical and physical form: SPECIAL FORM.

(,g) Activity: 180.0 millicuries or as indicated on the AN/UDM-2.

(h) Type label required: Radioactive Yellow-II.

(i) 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. Commercial air shipment of the AN/UDM-2 requires, in addition to 5

above, a "cargo aircraft, only" label on opposite sides of the shipping package

and the words "Cargo Aircraft Only" listed on the shipping documentation (49 CFR

175.30),

7. Basic requirements for shipment of radioactive 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. The shipping package wipe test is performed for compliance to DOT. regu-

lations, to assure that no significant removable radioactive surface

contamination is located on the'exterior ýof the shipping paakage.

.19
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WARNING

The NuCon Smear is never to be used for sealed source

leak testing (paragraph 13) of the AN/UDM-2 Radiac

Calibrator Set, Dosimeter Discharge Well Assembly or

Doserate Jig Assembly. It is only to be utilized in

the wipe testing of the exterior surfaces of the outer

shipping package incorporating the AN/UDM-2 Radiac

Calibrator Set.

b. Equipment required:

(1) NuCon Smnar (1.75 inch diameter circular.cloth adhered to an associated

paper jacket).

(2) Envelope, pre-addressed to AIRDC.

(3) Radiac Meter, AN/PDR-27(*).

c.. Wipe test.procedure.

(1) Record date, name of the individual performing the test, and serial

number(s) of the AN/UDM-2 Radiac Calibrator(s) on the jacket of the NuCon Smear.

(2) With the NuCon Smear retained within its jacket and using moderate

ringer pressure, wipe on all exterior surfaces ofthe package for a total of at

least 300 square centimeters (about 48 square inches). .

d. Checking for contamination and mailing the NuCon Smear..
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NOTE

Perform the following procedure in an area that is free

from all radiation, except for normal background radiation.

(1) Adjust Radiac Meter, AN/PDR-27(*) to measure 0 to 0.5 mR/hr.

(2)'. Open cover on end of probe..

(3) Place the NuCon Smear approximately 1/4 inch in front of the probe and

note the indication: DO NOT TOUCH THE PROBE WITH THE NUCON SMEAR.

WARNING

Any sustained reading on the AN/PDR-27(*) above twice

background or 0.1 mR/hr indicates contamination of the

shipping package. Secure shipping package to prevent the

spread of contamination and refer to paragraph 16d for

action to be taken.

(4) If no detectable reading is observed on the AN/PDR-27(*), place the

NuCon Smear in the self-addressed envelope provided,.and mail immediately to

AIRDC.

(5) If a reading is observed on the AN/PDR-27(*) C in excess of 0.1,mR/hr or

twice the background, the NuCon Smear should be placed .in a small:cardboard box

and mailed to AIRDC.

WARN ING

21



The radiation reading at the surface of the box

must not exceed 0.4 mR/hr. If the measured

radiation is more than 0.4 mR/hr, wrap a thin

• sheet of lead, aluminum, or other metal around

the NuCon Smear and place in a small cardboard

box and recheck the surface. radiation.

(6) Notification of the results of the shipping package wipe test must be

received from AIRDC prior to making shipment of the AN/UDM-2 Radiac Calibrator

Set(s).

16. EMERGENCY PROCEDURES. The procedures outlined below will be followed in an

emergency situation.

a. Loss of Calibrator. .

(1) Attempt to recover the radiac calibrator set.

(a) Review records to determine the responsibile individual.

(b) Make a physical survey.

.(2) if the radiac calibrator set is recovered, revise procedures as neces-

sary to prevent a recurrence.

(3) If the radiac calibrator set is not recovered, report the loss through

command channels to the RMCP (AR 385-11) and to the US Army Communications-

Electronics Command Safety Office stating the serial number of the radiao cali-

brator set, the.circumstances involved, and the action taken to prevent

recurrence.
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b. Excessive Personnel Exposure (AR 40-14). If an individual receives a.

dose of ionizing radiation from an AN/UDM-2 in an amount exceeding 416 millirem

in one month, the following actions will be taken:

(1) Obtain immediate medical advice from the Medical Officer.

(2) Remove the individual from duties involving occupational exporure to

ionizing radiation until subsequent exposure limitations are established by

proper medical authority (AR 40-14).

(3) Prepare written report of circumstances leading.to.overexposure. In-

-elude serial number(s) of the AN/UDM-2 involved, actions taken to prevent

recurrence, and other applicable information. Forward the report through proper

channel5 to Commander, US Army Communications-Electronics Command, ATTN: DRSEL-

SF-MR, Fort Monmouth, NJ 07703.

c. Damage or Leaking AN/UDM-2. An AN/UDM-2 could begin to leak as a result

of being dropped, damage to the source, or even as a resuit.of age. Action re-

quired in the event of a known or suspected leaking calibrator is:

(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 possible contamination and

decontaminate as required.

(3) Report the item to the RMCP and to the US Army Communications-

Electronics Command.
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(4) Dispose of the AN/UDM-2 as directed by the US Army Communications-

Electronics. Command.

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

Electroni-cs Command and the RMCP.

d. Contaminated shipping package. If the wipe test procedure (paragraph

15) indicates excessive contamination, the following actions will be taken:

(1) Discontinue shipping procedure.

(2) Cover the shipping package with plastic, seal it with tape, and label

it as contaminated.

(3) Monitor personnel, equipment, and areas for pcssible contamination and

decontaminate as required..

Note

See AR 38.5-11 for contamination limits.

(4) Report the contaminated shipping package to the RMCP and to the US Army.

Communications-Electronics Command.
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APPENDIX A

REFERENCES

AR 40-14

AR 385-11

AR 385-30

DA Pam 310-4

DA Pam 310-7

MIL STD-129

TM 11-6665-209-15

TM 11-6665-213-12

TM 11-6665-213-40

TM 11-6665-224-15

TM 11-6665-228-15

TM 11-6665-230-15

TM11-6665-232-12

Control and Recording Procedures for Exposure to Ionizing
Radiation and Radioactive Materials (DLAR 1000.28).

Ionizing Radiation Protection (Licensing, Control, Trans-

portation, Disposal, Radiation Safety).

Safety Color Code Markings.and.Signs.

Index of Technical Manuals, Technical Bulletins, Supply
* Manuals (Types 7. 8, and 9) Supply Bulletins, Lubrication

Orders, and Modification Work Orders.

Index of Modification Work Orders.

Marking for Shipment and Storage.

Operator, Organization, DS, GS, and Depot Maintenance
Manual Including Repair Parts and Special Tools Lists:
Radiac Sets AN/PDR-27J, AN/PDR-27L, and AN/PDR-27Q.

Operator a Organizational Maintenance Manual Including
Repair Parts and Special Tools Lists: Radiacmeter
1IM-174/PD.

Field and Depot Maintenance Manual: Radiacmeter
IM-174/PD.

Organizational, Direct Support, General Support, and Depot
Maintenance Manual (Including Repair Parts and- Special
Tools Lists): Radiac Set AN/PDR-27P.

Operator's, Organizational, Direct Support, General
Support, and Depot Maintenance Manuals Including Parts
and Special Tools List: Radiac Set AN/PDR-27G.

Operator's, Organizational., Direct Support, General
Support, and Depot Maintenance Manual Including Repair
Parts and Special Tools Lists: Radiac. Set.AN/PDR-27R.

Operator's and Organizational Maintenance Manual Including
Repair Parts and Special Tools List: Radiacmeter,
IM-174A/PD.
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TM 11-6665-232-45

TM 38-750

GS and Depot Maintenance Manual, Including Repair Parts and
Special Tools List: Radiacmeter IM-174A/PD.

The Army Maintenance Management System (TAMMS). Standards

for Protection Against Radiation.

Army Calibration Program for Radiac Survey.Meters.

Calibration and Repair Requirements for the Maintenance of
Army Materiel.

TB

TB

9-6665-285-15

43-180-1

Title 10, Code of
Federal Regulations,
Parts 19, 20 and 21

, Title 49, Code of
Federal Regulations.
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APPENDIX B

SAMPLE SURVEY FORM FOR AN/UDM-2

RADIAC ROOM. - BLDG XXX

WINDOW

ROOM- x:iX

SOURCE CONTAINER
TEST POINTS

S-2
S-3_...._'
S -4
S-5

07

' 08 l

"Tr

C5

c2

STORAGE
CONTAINER

S-2... -AN/UDM-2 (.

S-4z
9Tr3

-s-5

CALIBRATION DOSE RATE
TEST POINTS
C l .......
C2
C3
C4
C5
C6
C7,
C8
C9

09 bfECfl-ROOM-',[X

u
I r I

HALLWAY;

DATE OF SURVEY:: TYPE OF: SURVEY: IN USE
|

INSTRUMENT TYPE: IN STORAGE__

COMBINED__CALIBRATION DUE .DATE:_ _ _ _

SURVEYED BY:



APPEHDIX, C

UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

NOTICE TO EMPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES. INSTRUCTIONS AND
REPORTS TO WORKERS; INSPECTIONS (PART 10); EMPLOYEE PROTECTION

The Nuclselar Rissgivetsvosy Ca '0cssitt WRCIr in is Risks, Wr4 Regulations.. pan 20 ties estilatclishad stbi~dardt
for your protection ageinst recfittion hateerds from radloective materiel under license Issued by the NRC;
Pert "19 lt esteblished ceirtain provisions for the options of workers engaged in NRC.licensad ectivhies;
Paris 30 40, 50. end other pertl containing provisions related to employee protection.

POSIlNfi REOUIREMENTS Copies of this notice must be posted In a sufficient number of places in
every establisfment whiser ectivilies licensed by tIhe NRC kre conducted. to permit employees to observe a
copy o8s tire way to of from their place of employment;

moosoý

YOUR EMPLOYER'S
RESPONSIBILITY
Your employer Is required to-

1. Apply these NRC regulations end
the conditinns ei his NRC license

to all work under the license.

2. Post or oltherwlse make available
to you a copy oI the NRC regula-
lions, licenseS, end operating
procedures which apply to work
you are engaged In. and explain
their provisions to you.

3. Post NoticeS ol Vllollon Involving

radiological working conditlons.
proposed Imposliton of civil
penalties end orders.

4. helrein from dlicrimlnatory acts
egailnet employees who provide

informatlin to NRC.

YOUR RESPONSIBILITY
• AS AWORKER

You should lemllilmste yoursell illh
those provisions ef Ube NRC legbel-
lions. end the operatlno procedures
which apply to the work you are oe-

paged In. You should observe their

provisilnse lot your own protection end
protection of your co-workers..

WHAT IS COVERED BY
THESE NRC REGULATIONS
I. Limits on exposure to radiation

and radisoacilve malerial In
seshicled end unsestricted arees;

2. Measures to be taken alter ac-

cidental euposurp;
3. Personnel mimoniteoklg, *Usreys

and equipment;
4. Caution signs, labels, and safely

interlock equipment:
5. Exposure records and reports;
6. Options for workrer regarding

NRC Inspections.
y. Idenille "protected activities"

that employees may engage in;
8. Prohibits discrimination againsi

employees who engage In these
plotected aCtivillee;

9. Identities the Department of Labor
as s source of relief In the event of

discrimination; and
10. Related matlers.

REPORTS ON YOUR
RADIATION EXPOSURE
HISTORY
1. The NRC regirlatlono require that

your employer give you a written

report II you lecelve er eeposure
In excess of any apptlicable lilmil
sel lodh in the regulll!ons or In the
license- The basic limntls lot ea.

SpoGsue to emptoyees ear eol forth
In Section 20.101. 20.103. end
20.104 ol lhe Pel,20 regulations.
Those Sections specily limits aO
exposure t0 radllion srrd es-
posufe to colkincesaldona oi
redioactive material In air.

2. It you work where personnel
monilorlng Is required pursuant
to Section 20.202;,
(Ca) your employer must Give you a

• wrrtlen report of your radlallon
exposures upon the lermina-
lion of your employment.#S
you request It. and

Ib) your employer must advise
you annually of yout exposure
to radiation, if you requesl It.

INSPECTIONS
All activities under the license ase sub-
lect to lbepeclion by raptesentstlves of
the NRC. In additlon, any worker or
representailve oe workers who
believes that firers Its violation ot the
Alemic Energy Act of 1e54. the reogula-

lions Issued thsrcvnder. c the terms
OI the employer's license with. egard
to radiological wOlking conditions In
which lhe workrl Is engaged, may
request an Inrirsection by sending a
notice of ille alleged violallon to Ihe
appropriate Untied States Nuclear

Regulatory Cormisilon.,Rloinnal Dl.
fies Ishown on r•eirbslptI. The lequas

must eel forth lhe speciiic grounds #Or
the nolice. and must be signed by the
worker or lhe reprosentainve ot the

workers. During Irspections. NRC
Irrspeolor may cuoner privately with
workers, and arry worker may bring to
tiia attention of the Inspectors any past
Or present condillon which he believes
contribuled to of caused any violation
as described above.

EMPLOYEE PROTECTION
Uer an employse believes thal discrimes-
Inaillon has occurred due lo engaging
In the "prolectad aclivllsts" said
employees may, within 30 days of the
discriminalory act, file a complaint with
fie Department 0f Labor, Employment
Standards Adminlstralion, Wage and
Huer Division. The Departmenl of
labor shae conrduct an Itvestligatlon

end chalf, whoer discrinlrstion Itre
occurred, issue an older poviding
relief to tie employee If relief is not
provided by otuer means of settlementl

PROTECTION OF

INSPECTORS
The amended Atomic Enrergy Act.
section 23M. provides criminal
penalties eaalnsl any Individual who
kills, loclbtly assaults. resilsl, op-
poses, Impedes. Inlimldales or In-
lerteres with any person who periorms
any Inspections which f1) are teliled to
any activity or lactllly licensed by the
Commission, arid (2) are carried out to
satisly requirements under tihe Atomic

Energy Act or under airy othel Federal
law coverlng the safely of licensed
faciities o tihe salely of radioactive
maleriala. The atsd described above
aea criminal not only i1 taken against
Inspection personnal who are engaged
In the perlormence ol such Inspection
duties. but also I ltaken against Inspec-
lion personnel oil account of such
duties.

SABOTAGE OF NUCLEAR
FACILITIES OR FUEL
The amended Alomic Energy Act, sec-

tion 236. provldes criminal penalties
againsl any Individual who Intentlionally
and willfully dslioys or causes
physical damaga, Of illempny to do so.
to any production, utlilztion, or wadle
stolage facility licensed under the act.
or any nuclear lufl or spent luel
legardless of locailon.

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A sepresentstise of the Nulsarc Regulatory Commission can be Conltcled at the following addresses and telephone numbers. TThe Regional Office will accept collect telephone cals from

employee$ who wish so Iegiltar complaints or concalrn about radiological working Conditions or other malters regarding compliance with Commission rules and regulations.

Regional Offices

ALASKA

NRC FORM 3
18-121

f RICO I

REI:ONrII

REGION ADDRESS

I t ae. NC-6er1 .,Satrv CormileiesInasian I

tiea rvt.PA tea0m
tii. 51.5. i~nictee.it oemuIovy Conrmmissio

lt Merlelta St.. N.W.. 6o1'. Slob
Atenll.. CA ace

If U.S. N-.Or, , 1.e.'tuae Covwt.ten
- I o~rvtr livelRod

al.n Etys. It 60137
IV III.N.Ol.l .. lol C ...... 6.1..

R.ebla IV
slt Rves Poll. 0.1,,. elow lNIA~tIl.srv. is est

V U.S. N-6..n ,eegullor Cernlrrlreeta

"M I . .11lb. S.h . Zia
W.tr'. Cr.eek, CA s1,94

TELEPHONE

215 337-M000

404 221-4503

312 932-2500

817 465-8100

41S 943.3710



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-Dewelopment Administration and in a new
Nuclear Regulatory Commission in order to promote more efficient manage-
ment of such functions.

Be it enacted by the Senate and House of Representatives of the United

States of America in Congress assembled,

SHORT TITLE

Section I. This Act may be cited as the "Energy Reorganization Act of
1974".

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 activity or basic components supplied to such facility or
activity--

(1) fails to comply with the Atomic Energy Act of 1954 as amended,
or any applicable rule, regulation, order, or. license of the
Commission relating to substantial safety hazards, or

(2) contains 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 informed-
of such defect or failure to comply.

(b) Any person who knowingly and consciously fails to provide
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 Atomic Energy Act of 1954, as

.:amended.

(c) The requirements of this section shall be prominently
posted on the premises of any facility licensed: or otherwise
regulated pursuant to the Atomic EnergyAct of 1954, as amended..

(d) The Commission is authorized to conduct such reasonable
inspections and-other enforcement activities as needed to insure
compliance with the provisions of:this section..

/I.



10 7 6 5 'I 4 3 2 I
a I I(.)0 I

THIS OccuOR~NAT SEE% 3000 Ast Marc00 0
61 1.,E TH,70013 000. Wit A"R. OT 030 ,00 0070 ImI PcOLIO

"'00 ~ m 00"0M0 A,.01100341- 00001000CE OITAIN 400 I 0 '0T. 0 .. 0070)

0. 91171i0 700 C. 000 .000 MEk a .... "I'm

~0E
011C."P'... I .. t! I ........

1A1 I RsEAED Ff fcPM JvoeýNORj I )IN, 'I s-J-1

11l1 I I

sele Mvur 2

0

(.)
4

Iou 3 PLACSS

0---~_j
PART 5ECTot0, A-A

IT

is

0ý4

Is

2C

2_

4_

5

NIS 33207-0SC.G

Sm. -5.090411

Sm050,019.

S.- 0.3009060

5"4.5-5081611

SM. B-5-08180

1c00. MA- .- C 0. w-0.

M000. SeL TOCW-A

FLUG. OIIOLO I
500Ce !tsOti ____ i

VEIN00 PLATFORM.

LISTFT. 00 0)300

u.s.c. n.o.ro'ofi I
00030.). MACII)0J3 '~ - -92•E

. 2 . .

4.

-I.---i
I. ITEM Q TO &' 4003MELOCT0 00 TWAT IT I5

W....0, 1, Ol.-l (IS-) 0-. C--C06111 O,0.10r.oO

0000* -TOM 4 15 IN. CLOfVO POSITION
7,. goo Locrir. WA rfl hfflOJ 0P5 00) W 3f4 JCA(ws.

a:I0...o.7 TAF

I [100074 070000170 IN 0C00I
[ .........................

0001300*013:
1.40000 1100 001 UA-20-045 -AATC024020

I00000 000 PRODUCTION 031C04 1177
T00 M0010J0 000 MITIc00 0?;00

I

E... 0 .0 .
I¢hC.GtoI WELL ASSY

.k.1 Atli U210 04

I Application

MCCIONICS

007000 p,~ *to1L8O63 SM-O-506975
0000 Is MAY 70 - U~j , 12Io. -

-r L . .. .04

*HIM niFtSKING TO THIS O-ING TIME O-ING NO. AIPWITir ISSUE ttlIt. IF AMT. -0 Dt!U



I4

a I. 7 I . 6 .- "- I 5 4 3 2 if

-. 1.4. 0(00444 -444

~M

.0 0'0 01_

N . n0*.-4*-

-12
0Nr& 4443 W444M U .ImI (-I II M0CUL1*

M0 4.0 44044CvU1. -. , No( ?01.t3

Ao M001 (CT 4040 ATUWlt t 4401.614|
an Clml" INS0 C00304Og ON Inl 40 IItomaI4.

a IaI 40.4

!LIIl-l Otw44flO 44 0,04

D

M- PA.75. *04J-054CAL"~4 5.'•SO BOg :-ca..
CI.. T *rr.l4.04 o

C!&. w*Smacu-~s4,ll T" ,tif -- LA w

C

4-5a4o.4 A-

I'

B

-157 SAS
(-P.5

OSTAIL 3401.5 .0

StALe-, /4s2e.4.o0J 'b-I

A 084cV AL ft-s( 30 - 10I.

00,~AL Mav0C~.5,.lS.4 so..4 OMAM &M-m. *4LPlnU(L

1,001 .,1 00. 1 44C ....... 0 ]

S.o A-........I ll lEl 0WKS A1ft 441111 1 34ml u, 0444 311 700403 (00I*00400I144C5I III II I40 5000401444II4

.ollohella t 34-75.O43-AW.44MA 4034 040044 440 414434 40004 A
I-

01044040. 0040440
HOUSING. UPPER.

46111On

AL /ALLOy

p"1l.l

43013000LE./ d.40'~$

00440444 ~ -, s..,;'-

0003 IOJOOTO

Dj 8OO63 SM-O--508991
•I i/I I • nlillf n
- 1 M .1.411 -

I(.dS M004U(4 40 40(0 (04(444 00441 34*4444 (0., 40.0,40410 13340 tIllil 4 4444. 4(0 0043



I
THIS DOCUMENT HAS BEEN PURCHASED

BY THE GOVERNMENT AND MAY BE REPRO-
DUCED AND USED IN CONNECTION WITH
ANY GOVERNMENT PROCUREMENT O4
MAINTENANCE OPERATION.

I 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 BINDINQ
ON EITHER THE CONTRACTOR OR THE GOVERNMENT.
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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 16-05033-01, 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 TB 750-25-1. These instruments are required to be marked Active
(Health and Safety). Presently the calibration frequency spegified is once
ever 3.O days. Calibration standards used are the AN/UDM-1 ( Cobalt), AN/UDM-
IA ( 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, method of calibration, frequency and standards utilized-by
LBDA-AIRDC are contained in NRC Byproduct Material License 16-05033-01, NRC
Source Material License SUB-417 and NRC Special Nuclear Material License SNM-623
issued to AIRDC at LBDA.

/



SUPPLEMENT G

1. Reference: Item 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 40-14, Control and Recording Procedures for Occupational
Exposure to Ionizing Radiation and Supply Bulletin 11-206, Personnel Dosimetry
Supply and Service for Techni~al 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 (O-200mR) are also available upon request.

4. Bioassay services, if required, are available from the Surgeon 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 radioactive material areas as determined 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 "Caution-Radioactive Materials"
signs, where applicable.

4. LBDA-AIRDC Storage, maintenance and serviceability installation.

a. Construction: (1) The maintenance and serviceability installation is
concrete block and steel. with steel and concrete roof. The calibration and
storage rooms are constructed of 36 inches of poured concrete with door contain-
ing 1/4 inch of lead shielding.

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

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

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

d. Instrumentation: Adequate health physics instrumentation is immediately
available for operations. involving ionizing radiation as outlined in Supplement
*E and F.

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 radioactive 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, shielding will 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 radioactive waste. Initial request for disposition is submitted
to Headquarters, CECOM for review. After determination has been made for final
disposition as radioactive 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 radioactive 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 managemeht coordination for radioactive waste
disposal. AMCCOM assures that all radioactive wastes are packaged and shipped
in accordance with all applicable requirements for ultimate transfer of the
radioactive waste to an authorized burial site.

i~.



SUPPLEMENT J

1. Reference: Item 15 of NRC Form 313 I.

2. The Army program for control of radioactive items of supply is prescribed
specifically in two regulations. AR 700-64, Radioactive Commodities in the DOD
Supply Systems, is an interservice regulation which prescribes responsibilities
for control of radioactive 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
activities are required to implement these DA regulations as required/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 radioactive calibration and test items without obtaining their own
license or DARA for these items (a DARA is required for radioactive material not
controlled under an NRC specific license). This is based upon commitments made
by CECOM that all Army elements will comply with conditions contained in those.
licenses and DARAs and with pertinent Federal, DOD and Army regulations. Both
NRC and DA require control of all operations involving radioactive items to
insure the safety of personnel and property. Army activities possessing li-
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
life cycle functions and services and acts as DA licensee for Army-wide dis-
tribution of these items. The following is a description of functions of the.

.various CECOM elements providing a coordinated effort:

a. The functions for the manager of the NRC License/DARA are assigned to
the Chief, Safety Office of the Command Staff of this headquarters. The respon-
sibilities of the manager are as follows:

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

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

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

(4) Assure that licensed/authorized material 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 radioactive 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 radioactive waste, and serve as staff officers for
notification, investigation, and preparation of reports required in the event of
an accident or incident in which this command's radioactive items may be invol-
ved.

c. The CECOM NICP located at Fort Monmouth, New Jersey,. in conjunction with
the CECOM Safety Office, has adopted special procedures for individually con-
trolled radioactive items that are in addition to standard Army supply 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 radioactive 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 releas-e 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 Program. 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
furnishes appropriate shipping data to be forwarded also through supply property.
office channels.

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 radioactive items within the commands. That
officer reviews and concurs in the qualifications of local RPOs within the com-
mand, maintains records of radioactive items by location and assures periodic
inventory and leak tests by using activities, performs periodic 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 commodity command as required by Army regulations. The local



RPO is responsible for administering the local radiation protection program.
Local programs provide for designated controlled areas, dosimetry, 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 items.

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-2 Radiac Calibrator Set ( Enclosure 3).

f. Recalibration and recertification of the AN/UDM-2 Radiac Calibrator Set
will be performed by the Area Calibration and Repair Center (ACRC), Lexington,
Kentucky, Camp Carroll; Pirmasens; and the Nucleonics Laboratory Branch, US Army



Calibration and Repair Center - Sacramento (ACRC-S), Sacramento Army Depot,
Sacramento, California. Additional health physics 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 4c 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-2 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 specific regulatory con-
trols pertaining to the possession and use of radioactive 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 radioactive in accordance with Appendix A of AR 708-1,
Cataloging and Supply Management Data. This calibrator set is coded with a
Special Control Item Code (SCIC) of "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 follows:

(1) Monthly printouts containing all known radioactive commodities, includ--
ing National Stock Numbers (NSN), item manager codes, SCICs and demilitarization

codes are provided the CECOM health physics staff. This information is revised.
when new radioactive items are discovered.

(2) Monthly printouts are provided indicating planned changes to be made in
the SCICs assigned to radioactive 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. In 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 radioactive items and
preclude their disposal through normal nonradioactive 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 notice
to all manual or automated procurements of radioactive commodities.

(5) The CECOM health physics staff closely coordinates with the Directorate
of International Logistics (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 radioactive 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 contacttheir
radiation protection organization for appropriate guidance. This advance notice
of FMS cases allows health physicists to review applicable rules of export for
specific radioactive materials as governed in 10 CFR Part 110.

h. Additional controls involve the following:

(1) Users of the AN/UDM-2 Radiac Calibrator Set are provided with specific
instructions on safe handling, storage and transportation 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
information satisfies the radiation protection instructions to users as required
by Title 10, Chapter 1,.Code of Federal Regulations, Parts 19, 2.0 and 21. In
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 their individual
medical'records for examination as required 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 information is common to all listed NSNs coded with an SCIC
indicating radioactive content:

(a) Item Nomenclature

(b) Maximum Activity



(c) Radionuclide

(d) Chemical/Physical Form

(e) Primary Inventory Control Activity

(f) Transport Index

(g) Fissile Class

(h) NRC license or DA Authorization Number

(i) 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 levels 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 included as Annex I.

I
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WILLIAM E. BABER
HEALTH PHYSICIST/RADIATION PROTECTION OFFICER

Lexington-Blue Grass Depot Activity (LBDA),

ATTN: SDSAN-LAS

Lexington, Kentucky:43l

... A EDUCATION -

1. BS, Mathematics, Eastern Kentucky University (Including 12 hours in

Physics and 10 hours in Chemistry)

2. MA, Guidance and Counseling, Eastern Kentucky University

B. PROFESION EXPERIENCE

1. U.S. Army Ionizing Radiation Dosimetry Center (USAIRDC) - 8 months

While at IRDC, .I worked in the Army Film Badge and TLD dosimetry program.

2. LBDA Safety Office -' October 1982to present

During. the" first. year, I received on.the-job training fromPIRDC personnel in

preparation for the transfer of RPO duties: from that Activity to the Safety Office.

.. was appointed RPOon 1 October 1983.

C. RADIOLOGICAL HEALTH TRAINING

1. Radiological Safety, 3 weeks, U.S. Army Chemical.School,VFort McClellan., AL

.2. Basic Radiological Health, 1 week, University of Texas Health Science Center,

. San Antonio, TX.

* 3. Radiological Safety I,$13 credit hours by correspondence, Army Institute for

Professional .Development.

4. Radiological-Hygiene, 8 hours, Eastern Kentucky University

5. Laser and Microwave Workshop, 1 week, Edgewood Arsenal, Aberdjeen Proving 0

GrbundD MD

6. US Army Ionizing Radiation Dosimetry.. Center on-the-job training - 2 years

. ..7. Emergency. Planning and;Control,. Radiation Management Corp. Fort Belvoir, VA,

1 week

D_' EXPERIENCE.WITH RADIATION..

Isotope. Amount Experience Use

Co 60 130mCi-loCi 1 yr. Source exchange, leak testing

receiving, shipping & storage



Isotope

Kr 85.

Pu 239-

Sr/Y-90

Cs 137..

Ra 226

Thorium 230, 232

Radioactive Waste
Shipment

Amount

5m Ci

1.4uCi-50.21uCi

200mCi

.01uCi_120.Ci

Var.

Var.

7.6 Ci
(25 drums)

Experience

1 yr.

1yr

1 yr.

1 yr

1 yr.

1 yr.

Use

Shipping, storage

Leak testing, storage,
calibration, shipping,
receiving

Leak testing, calibration,
shipping, receiving, storage

Storage

Shipping, storage

Shipping, storage

J•
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LBDA-M 385- 14

HEADQUARTERS
LEXINGTON-BLUEIGRASS DEPOT ACTIVITY

LEXINGTON, KENTUCKY 40511

LBDA MEMORANDUM
NO. 22 February 1983

Safety

RADIOLOGICAL SAFETY PROGRAM

Paragraph Page

Purpose --------------------------- ------------- 1 1
Scope ... . I 2 I--------------- - - - - 2.
Definitions-3 1
Policy -------------------- -------- 4
Responsibilities - ------------------- 5
Procedures -------------------- 6 5
References ----------------------------------------- 7 8

i. 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 is applicable to all divisions, and tenants of Lexington
Blue Grass Depot Activity.

3. Definitions.

a. Dosimeter. A device worn by an individual for determining the dose of
radiation received from exposure to sources of ionizing radiation.

b. Film Badge. A holder containing photographic film worn by personnel exposed

to radiation to 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 radioactive materials.

4. Policy. Procurement action will not be initiated on any item containing
radioactive luminous compounds unless approved by the Depot Activity Radiation
Control Committee.

5. Responsibilities.

a. The Commander will:

(I) Appoint in writing a Radiological Protection Officer.

(2) Insure that a radiation control committee is 'established.



LBDA-M 385- 14 22 February 1983

b. Administration and Services Division will:

(1) Identify those persons who will be assigned as radiation workers
on Standard Form 78, "Certi.ficate 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.
enzompass, as a minimum, those items listed in 10 CFR 19.12 and a review of local
applicable procedures.

(4) Inform the RPO and custodian of DD 1141 of the selection/termination
of radiation workers.

(5) Insure that RPO and alternate 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 descriptions identify those persons classified as
diation workers.

(8) Insure that annual and pre-employment orientation training is given
*to radiation workers. on radiological safety hazards and safeguards.

c. Post Surgeon, US Army Health Clinic will:

(i) Appoint in writing an individual to be responsible for preparing and
maintaining the radiation exposure records (DD Form 1141).

(2) Provide pre-placement, periodic and termination physical examinations
as required for radiation workers.

(3) Maintain DA Form 1952 film badge application and record of occupational
exposure in ionizing radiation.

d. Storage and Distribution Division will:

(1) Receive, store, package, mark and ship radioactive materials in
accordance with existing regulations and instructions issued by the Radiologic.al
Protection Officer. "

(2) Notify the Radiological Protection Officer (RPO) when radioactive
material is being shipped or received if dose rate exceeds 0.5 mr/hr on the
surface of the package.

(3) Assure that designated storage areas for radioactive materials are
. rked in accordance with the existing regulations.

(4) Maintain a current set of DOT regulations concerning transfer,
packaging 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 radioactive shipments when a confirmation
of receipt from customers is not received within three days following estimated
time of arrival.

(7) Include a statement in the notification of shipments requiring
customers to notify LBDA that radioactive shipments have been received at their
installation.

(8) Insure that radioactive materials are not commingled with incompatible
material on the same shipment and add this check to those prescribed in the
transportation office checklist in TM 55-315.

(9) Insure that all radioactive material shipments are marked in accordance
with Mil-Std 129H.

(10) Provide DD Form 835 to motor vehicle drivers on Dot Label I, II and
Yel.low III shipments and to larger shipments of lower level radioactive material
not requiring Dot labels.

(11) Notify RPO of delayed radioactive shipments.

(12) Insure that radioactive material on vehicles within the Depot
Activity are attended at all times.

(13) Notify Quality Assurance Division of each receipt or shipment of
radioactive material so that a 100% inspection can be performed to insure compliance
with packaging, labeling and marking requirements.

(14) Label all radioactive material in storage in accordance with Mil-Std
129H.

(15) Will inform the RPO of pending radioactive shipment requiring Dot
Label I, II, or III, their locations and actual shipments of pending issues.

(16) Insure that radioactive material received at LBDA requiring Dot
Label I, II, III 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) Insure that DLA and MRC are notified of nonradioactive material
identified as radioactive in the LBDA computer system.

(20) Insure that NCR Form.3 is posted in all locations .containing:.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 specifications in accordance
with Title 49, Code of Federal Regulations.
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(23) Insure the accuraay of automatic, listing balances and correct any
.fferences in a timely manner.

e. Quality Assurance Division will:

(i) Inspect all radioactive material received by or shipped from this
Activity to assure all shipments are packaged and labeled in accordance with
the references in paragraph 7.

(2) Perform visits to shipping section to validate compliance with all
shipping requirements.

(3) Insure that all radioactive material shipped and received by LBDA is
inspected for proper labeling.

f. Radiological Protection Officer will:

(I) Monitor the Depot Activity radiological safety program.

(2) Coordinate safety measures with the Depot Activity Safety Manager.

(3) Issuie special instructions as required.

(4) Determine film badge requirements.

(5) Direct the disposal of radioactive materials and notify C, Resources
._anagement Division at the time of packing.

(6) Assure that all radioactive material storage areas are checked once
each month.

(7) . Review shipping documents on radioactive material and!!furnish survey
data, on outgoing shipments to the Transportation Office.

(8) Assure that all incoming and outgoing shipments of radioactive material
are monitored for excessive radiation.

(9) Maintain a current set of Nuclear Regulatory Commission Regulations
concerning transfer, packaging and transport of radioactive material.

(10) Insure that radioactive materials are stored in a centralized area
that is properly marked.

(1i) Insure that all buildings containing radioactive material are marked
and labeled in accordance with AR 385-30.

(12) Provide dosimetry results upon request to the duty station of visitors
receiving radiation exposure at the Depot Activity.

(13) Review DD Form 1141 on a quarterly basis to insure accuracy of
adiation exposure.

(14) Validate the. selection of radiation workers in conjunction with
Radiation Control Committee.

(15) Review instances where control film badges indicate radiation
exposure.
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(16) Supplement DA Form 1952 to identify specific radiation hazards and
safeguards applicable to LBDA.

(17) Insure that LBDA obtains an NRC license for all licensable
radioactive materials owned.

(18) Provide radioactive materials listings for fire department.

(19) Insure that SOP's are developed and followed 6n applicable radio-
logical operations.

(20) Insure maximum attendance at radiation control committee meetings.

(21) Insure that radiation control committee meetings are held on a
quarterly schedule.

g. Resource Management Division will periodically audit shipments of
radioactive waste to assure that all regulatory requirements governing the
shipment 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
Radiological Protection Officer.

6. Procedures. The following paragraphs outline special actions required in
addition to normal processing for receipt, handling, storage, packing, packaging,
marking, shipment and disposal of radioactive materials.

a. Receipt of Radioactive Material and Radioactive Commodities.

(i) Storage and Division will:

(a) Immediately contact the Radiological Protection Officer if any
inbound package containing radioactive 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 radioactive
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 immediately contacted for handling instructions.

(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 radioactiv,
material shall be kept in a marked segregated area in the receiving area until
proper disposition instructions are provided by the RPO.
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(e) Receive any special instructions from RPO.

(f) Assure that the radioactive material is properly packaged and marked
in accordance with the reference in paragraph 7.

(g) Complete tally-in operations and move material to appropriate storage
area. Materials requiring SF Label 414 or 415 will not remain in an operational
area overnight.

(h) Send a report of arrival of the shipment to the consignor by electrical
means, as appropriate.

(2) Radiological Protection Officer will:

(a) Respond promptjly to any notification by Storage and Distribution
Division of any damaged radioactive 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 radioactive
material.

(c) Provide proper radiological safety instructions regarding the
radioactive shipment.

(d) Insure that SOP's for the receiving, handling, storage and shipping
)f radioactive items are prepared and followed as appropriate.

b. Shipment of Radioactive material.

(1) Storage and Distribution Division will:

(a) Receive material release order for radioactive material.

(b) Forward shipping documents on all radioactive material to the
Radiological Protection Officer.

(c) Pack and mark material in accordance with existing regulations and
special instructions issued by the Radiological Protection Officer.

(d.) Affix appropriate radiation labels to the package and indicate 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 shipping documents and
make normal distribution of shipping documents..

(f) Send a report of shipment to the receiving installation by electric

means where applicable.ý

(g) Have highway vehicles inspected by requesting DD Form 626 from
)quipment inspector, Administration and Services Division, except where exempted
oy Section 173.391 of CFR.

(h) Give truck driver instructions (DD Form 836) on actions required 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 regulations 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.
If the shipment does not require radioactive 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.

(c) File one copy of the shipping document.

(d) Issue 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 until shipment in a specially marked holding 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 material labels are attached and
instruction sheets are included.

c. Disposal of Radioactive 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 Repair Areas for Radioactive Materials.

(1) Warehouse 14F, 128 and 139 are designated as storage areas for
radioactive materials.

(2) Building .139 is designated as the repair area for radioactive materials.

.(3) Changes or additions to storage areas will be accomplished only upon
the approval of the Radiological Protection Officer.

(4) Marking of buildings and areas for repair and storage of radioactive
materials must be approved by the Radiological Protection Officer.
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(5) All areas determined 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 radioactive material. Foodstuffs, cosmetics and
tobacco will not be stored in radioactive material storage areas or in workshops
where radioactive materials are being handled.

(2) Personnel receiving cuts, scratches or punctures by radioactive
objects will report to the Health Clinic immediately for treatment. Questions
regarding contamination and hazard will be forwarded to the Radiological Protecti6n
Officer.

f. Security of Mission Stock Radioactive Materials in Storage. All Radiac
Calibrators and Radioactive Check Sources, including those incorporated in end
items will be st.ored in a warehouse and used exclusively for storage of radioactive
material. The warehouse will be secured by a two lock system. The keys to 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.

a. AR 385-11, "Ionizing Radiation Protection".

b. AR 385-14, "Occupational Exposure to Ionizing Radiation".

c. AR 735-50, "Requisitioning, Receipt, and Issue System".

d. TM 43-0116, "Radioactive M.aterial Used in Self-Luminous Light Sources,
Protective Measures".

e. TB 43-0108, "Handling, Storage and Disposal of Army Aircraft Components
Containing Radioactive Materials".

f. TM 3-261, "Handling and Disposal of Unwanted Radioactive Material".

g. TM 11-665-227-12, "Safe Handling, Storage and Transportation of
Calibrator Set, Radiac: AN/UDM-2, NSN 6665-OO0-179-9037V.

h. TM 55-315, "Transportability. Guidance for Safe Transport of Radioactive
Materials".

i. National Bureau of Standards Handbook.No. 59, "Permissible Dose from
External Sources of Ionizing Radiation"..

j. National *Bureau of Standards Handbook No. 69, "Maximum Permissible Amounts
-- of Radioisotopes in Human Body and Maximum Concentration in Air and Water".

k. Title 10, Code of Federal Regulations.

I. Title 59, Code of Federal Regulations, Parts 100-199.
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m. SB 11-206, "Film Badge*(Photodosimetry) Supply and Service for Technical
Radiation Exposure Control".

n. MIL STD 129H, "Marking for Shipment and Storage".

o. LBDA-M 385-1, "Lexington-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:

Chief, Administrative Branch

DISTRIBUTION:
B
10 - Safety Ofc
12 - Publications
2 -Admin Br.
1 - Library BGF
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'SUPPORT AGREEMENT' I. DOCUMENT IDENTIFIER ("X" onu)

SNIE'W rnREVIEW NO. -REVISION NO. [' TFRMINATION

2. SUPPLIER (Name. Ol1cs Symbol & complete addreassJ 24. MAJOR COMMAND CODE 2b. SUBORDINATE COMMAND CODE

USA TMDE SUPPORT GROUP W73QKK
Chief US Army Ionizing Radiation 3. PRESENT AGREEMENT NUMBER 4. TERMINATION DATE
Dosimetry Center PRESEN AEE NoNtE

ATTN: DRXTM-CI-DC W31POX-83210-022 (Mo,,haaa YeaJ
Lex-Bluegrass Depot Activity 3a. SUPERSEDED AGREEMENT NUMBERLexington, KY 40511 0689

GEOGRAPHICAL- AREA OR COUNTRY CODE:

S. RECEIVER (Name. Ollice Symbol & Complete -address) So. DODAAC/FEDSTRIP NUMBER

Commander
Lex-Bluegrass Depot Activity
kTTN: SDSAN-LRF Sb. MAJOR COMMAND CODE Sc. SUBORDINATE COMMAND CODE

Lexington, KY 40511 W73QKK W31G1Y
GEOGRAPHICAL AREA OR COUNTRY CODE:

6. SUPPORT AGREEMENT RESOURCE SUMMARY

a. _SUPPLIER

CATEGORY b. MAN YEARS C. GROSS ADDITIONAL COSTS
CODES

MILITARY CIVI AN TOTAL NON-REIMOURSEA8L 9 REIMUURSEAB t. 9

BB 41,600 41,600

TOTAL

6d. RECEIVER DATA (When applicable, provide imilao r data required in blocka Ga, b and c)

N/A

7. SAVINGS ACCRUED/COSTS INCURREW/MAN YEARS SAVED/EXPENDED TO FEDERAL GOVERNMENT

7. SAVINGS 77b.. COSTS 7c. MAN YEARS SAVED 7d. MAN YEARS EXPENDED
Exempt: Sole Sou~re N/A FY, FY: FY:

8. FUNDING AND REIMBURSEMENT ARRANGEMENT (Include all details conc.rln"ii bllllng/rolmbursement procedures, fundlng
limitatlons, and the approprale "'blllnd/aubmil thru10 addresses. Alec tls those reference@ which specilically apply to the
type oif org4mlllani zeani auppotted,)

The receiver will certify funds on reimbursable order for USATSG to the Cdr, USA,
MICOM, ATTN: DRSMI-FAO, RSA, AL 35898 on an annual basis citing the applicable
accounting classification. USAMICOM will accept the reimbursable 6rder 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.

/



U. -LNt"r(''-- PROVISIONS (C.,iiptatc biduik spav'sj: rhu folluwOin general prUvi'Siuns, as Sut torth in Chapter I11,
"DCD 4000. lQ--M. apply Iu this apireement unless otherwinu specified in "Remarks" block below:

a. The [•lceiving Activity will provide the Supplying Activity projections of support required to accomplish its
nis.tiun. .ig4ni'icant chantigs in the Receiving Activity functiun, mission or support- requirements will be submitted by

Alltt Rucuiving A.:.ivity in u manner that will permit-titsely modification of resource requirements.

I lb. It is the i..•:punaibility ofueach agncy providing support under this ujrcement to bring uny requiredeor requested

*,
1 1

. in i•UlJipurt tl the aittentioi of USATSG prior to. providing/ruducing unilaterally
sich ,dditional/retlncud support.

AL.tivitiL-.s pireviding ruimbursuble support in this ngreement will submit a monthly statement of costs to
USATSG for prEparatiun f Ijiillin, document, Si" 1080.

d.Nlu.,, ... ,'I .. iLICd in suppurt Uof thi.s qttru ment which is subject to return to the lending activity upon termination

i.. i•..i.LI.•L.[: ••None (E-nter number ur if no manpower is requ-irud, enter "None'').

I. All rl.I L'cxpirveiiing thI unit Cost of services provided in this agreement are bWsud on current rates which may
'..ll.J, t. zo • I,,r utivoiitrulluable ruasurs. such as Cu i.russional h.gilutiun, DOD directives. commercial utility

W .,, i. aS,.., .i.'. 'the r•.c iver will lit 11otifiUd imi:tn diatoly of such rate chunb'es.

.: 111;;. , b reviewed bintaiully at tea.st 120 duys prior to Ihe anniversary date. It may be revised at
.... '.i upait thU; I-'L'L,., cunisent in writing Of thu parties concurned.

."ili. ~..i•r m may. be cuncullud :at any. time by mutual cunseit uf Ulmepuatiu•' conc,.r-nid. This ugroomeat may
13:. ! cualn. .lle-J u=) ci l•t r party uponl giving at least, 180 dayst written notiue to IIe other party.

.I. lit ;use Lo itgluli-atii•o O ooUeir ,.,nturLuncy, thit; uagrutimutt will remauin in furcu within supplier's capabilities,
5:ubject to nonnl cuancellation provisions and will be subject to review ut thut titfe. This agreement will not be
tuimn;tuaed if such uction impairs the combat mission of the receiving activity us determined by higher hoadquarters.

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
Office will act as primary Radiological Protection Officer (RPO) and alternate

ion behalf of the Commander, LBDA, with assistance from IRDC to maintain the
A Radiation Protection program.

William E. Baber - Primary 0PO
John R. Dorton - Alternate R.PO

c. This Agreement becomes effective upon approval by both parties.

I t. Cq.WyTROi.L6ER CQNAUR•EE (Supp iar SInare 41 ta) 12. COMPTROLLER CONCURRENCE (Re~cver S14natu•v & Daie)
LTC, ORDC

Dir for RerpurnegMmt
13. TYPED NAME AND ORGANIZATION OF SUPPLIER t3a. SIGNATURE t3b. DATE

APPROVING AUTHORITY if idI
GEORGE T. SHEPARD y 7 i 4
COL, OrdC
Cdr, US Army TMDE Support, Group

I •YPED NAME AND ORGANIZATION OF RECEIVER 14m. SIGN TURE ,4b. DATE
2PROVING AUTHORITY
. H W. GRACEY

COL, OD Q SI-P 7983
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ATTACHMENT I - SP POJC PROVISIONS

INTRASERVICE SUPPORT AGREEMENT - W31POX-83210-022

,ATEGORY OF SUPPORT

3B - Safety

SUPPLIER WILL RECEIVER WILL

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 advisory 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, LDA, 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.

1. Perform all routine radiation surveys of
work and storage areas on LBDA.

2. Perform RPO support for all incoming and
outgoing shipments of radioactive 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 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 response to radiation safety
inspection/survey findings of outside agencies.

11, Control the issue/release of NRC license
mission stock on behalf of responsible MRC.

, e

a@
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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 action, 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 October 1983.

2. To ensure the orderly transfer of RPO functions from IRDC to the

Safety Office, LBDA, the following procedures and/or actions are deemed

appropriate:

a. IRDC Radiation Protection Officer will provide the following

support:

(1) Obtain and maintain Nuclear Regulatory Commission (NRC)

licenses and Department of the Army radiation authorization for all

ISA items on LBDA.

(2) Provide RPO support for all licensable radioactive

property book items within IRDC, US Area Calibration Repair Center

(ACRC), and LBDA.

(3) Share expertise with LBDA Safety Office/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 detection 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) Shipping papers and documents associated with the
shipping and receiving of radioactive materials.

(c) Building surveys

(d) Leak testing of calibration sources

(e) Air monitoring of Building 14F

(f) Methods of inventory for radioactive 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 following functions in support

of the total Depot Activity Radiation Safety Program:

(1). Perform all routine radiation surveys of work and
7 storage area on LBDA.

(2) Perform RPO support for all incoming and outgoing
shipments of radioactive 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 IG's,
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 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 inspection/
survey findings of outside agencies.

(11) Control the issue/release of NRC licensed mission
stock on behalf of responsible MRC.

APPROVED:

JOE :Nt
C, USA Ionizing Radiation
Dosimetry Center

'./JOHN R. DORTON
Safety Director



NOTE

Enclosed is an abbreviated organizational chart as required by paragraph

3-2.g.(3) of AR 700"64, Radioactive Commodities in the DOD Supply Systems.
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'r. RADIATION SAFETY CONTROLS-FUNCTIONAL CHART OTHER INSPECTION AGENCIES

ARMY MATERIEL DE'IELOPMENT
AND READINESS COMMAND

QUALITY ASSURANCE PROGRAM MANAGEMENT
RADIATION PROTECTION PROGRAM MANAGEMENT

ARMY TEST MEASUREMENT DIAGNOSTIC EQUIPZM"NT SUPPORT GROUP
TECHNICAL GUIDANCE, ARMY METROLOGY SYSTEN

STANDARDIZATION OF CALIBRATION STANDARDS & PROCEDURES

ARMY COMHUNICATIONS - ELECTRONICS
COM11AND

DEPARThENT OF THE ARMY, OFFICE OF
TiE INSPECTOR GENERAL AND

SUBORDINATE COMMAND COUNTERPARTS
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I. OPERATIONS SECURITY (OPSEC) REVIEW

A. Security Verification

-1. The Environmental Assessment and Finding of No Significant Impact.

for the AN/UDM-2 RadiacCalibrator Set supports a US Nuclear Regulatory Commis-

sion (NRC) license in-accordance with requirements set forth in Army Regulation

(AR) 200-2 and AR 385-11. The NRC license: managed bythe US Army,

Communications-Electronics 'Command;, .,Fort Monmouthi NJ is -available for. public

review in the Public Documents Room, , :Washington, :DC as required by Title 1.0.,

ý.Code of:Federal Regulations.

2. The information contained'within this environmental documentation

has been reviewed in accordance with} OPSEC intenttions/requirements in6 AR 530-1,.

and has been determined to be acceptable for public release.

Prepared by: • a• • fti,/:
PATRIrCIA AK44 ELKER
Health Physicist

Concurred by.:4
CHRISTOPHEIV KENCIK
OPSEC Officer
.CECOM Safety Office.

,t6
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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 Regulatory

Commission (NRC) License Number 29-01022-08. The AN/UDM-2 Radiac Calibrator Set
90

contains Strontium (Sr-90) as sealed sources for calibration checks of stand-

ard Army beta-gamma radiation survey instrumentation and pocket dosimeters. The

calibrator set has been successfully utilized by activities worldwidein support

of radiac equipment. A detailed Environmental Assessment supports the NRC

license application and complies with Army Regulation (AR) 200-2, Environmental

Quality, Environmental Effects of Army Actions, which requires evaluation of any

radionuclide proposed for use within Army activities. The assessment documents

all safety protocol implemented during use, possession, transfer, storage and

disposal. In addition, this assessment demonstrates compliance with all

regulatory requirements inclusive of minimum radiation protection training

requirements of. authorized users, technical manuals and instructions concerning

radiation safety policies, rigorous-logistical control, storage facility design,

and specific disposal procedures for the calibrator set.

2. Alternative radionuclides have been presented for implementation with

the AN/UDM-2 Radiac Calibrator Set, but are considered unacceptable 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
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requirements and need of calibration standards for the continued Army mission.

3. The assessment provides complete dosimetric analyses for external/

internal exposure presented to both occupational and non-occupational individ-

uals from highly improbable incidents releasing radioactive materials to the

environs. 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 Commission
1

on Radiological Protection (ICRP) recommendations. Based on this criteria,

stringent military radiation safety policy, and previous successful use without

significant documented 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 Environmental Impact Statement. The Environmental

Assessment is available for review upon request from Commander, US Army CECOM,

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

III. ENVIRONMENTAL ASSESSMENT

A. Summary and Conclusion

1. The following Environmental Assessment supporting a Finding of No

Significant Impact and concurrent with an application for an NRC license to

receive,, own, acquire, deliver, possess, use and transfer radioactive material,

has been prepared to maintain compliance with AR 200-2. The basic objectives
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specified in this regulation are to perform all actions with consideration given

to minimizing adverse effects on the quality 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.

c. Theoretical radiological impacts with resulting dose assessments

from hypothetical accidents or misuse. The comprehensive evaluation concludes

and documents that there is no: potential degradation of environmental quality or

significant radiological impact to occupational workers or to the health of the

general public resultant from fielding of the AN/UDM-2 Radiac Calibrator Set or

any combination of calibrator sets utilized at authorized activities.

3. The intended use of the AN/UDM-2. Radiac Calibrator Set is solely for'

calibration checks of beta-gamma radiation detection instrumentation/dosimeters

employed for tactical (field) purposes. Unit description, authorized user qual-

ification, location, control of calibrator use, accountability, transfer and

ultimate disposal are outlined in Part B. These meet stringent Army safety

policies compliant with governmental agencies having regulatory responsibili-

ties. Further control has been established in that distribution is limited by.

approval from the Department of the Army (DA) based.upon previously established

authorization of user organizations to receive the item from a supply standpoint

along with specific storage requirements, protective handling and maintenance
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procedures, and disposal through the US Army Armament, Munitions and Chemical

Command (AMCCOM).

4. Properly implemented safety procedures for actions involving 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. In determining radiological hazards to the occupational

worker or the general public, assessments for both internal and external doses
2

are presented. ICRP Publication 30 identifies recommended Annual Limits on

Intake (ALI) for radionuclides. These recommendations are based upon mathemati-

cal and biological parameters of standard man for which exposure risk to the

individual from the radionuclide is acceptable. The recommendations are derived

from specified quantities which have been identified as not leading to the

induction of significant biological effect and are computed in terms of commit-

ted dose equivalents spanned over 50 years. The maximum committed dose

equivalent for internal dose was determined for an occupational worker upon

ingestion of 5.O0E+03* becquerels (Bq) (1.35E'04 millicuri~s (mCi)) Sr-90 from

source leakage/damage which resulted in 2.10E-03 sieverts (Sv) (2.10E-01 rem) to

the bone surface. The ingested activity is 0.5 percent of the ALI (1.OOE+06 Bq)

and is well below ICRP recommendations. Additional hypothetical incidents

involving release of radioactive materials through various environmental

pathways resultant from installation fire, improper disposal and transport inci-

dent are also outlined and summarized in Table A-I. 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 (Encl 1) indicated that a user would not receive

more than 10 percent of the stipulated limits of 5.OOE-02 Sv/year (5.00E+00
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rem/year). Complete derivation of the evaluations and identification of compli-

ance to regulatory standards are provided for review in Part C. The

environmental assessment continually outlines possible modes of exposure and

identifies under most severe conditions minimal environmental or radiological

health impact.

Incident

Source Leakage/Damage

Source Incineration

Terrestrial Transport

Installation.Fire

Individual Storage Area Fire

Transportation

TABLE A-I

y of Committed Dose Equivalent
.ts to Bone Surface Subsequent
to Hypothetical Incidents

Sievert (rem)

2.10E-03 (2. 10E-01)

2.25E-08 (2.25E-06)

4.02E-04 (4.02E-02)

2.377-04 (2.37E-02)

1.14E-05 (1.14E-03)

1.74E-04 (1.74E-02)

-3
*The use of exponential (scientific) 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-gamma detection instrumentation or dosimeters employed in

tactical activities. Minimal radiological risk is associated with the AN/UDM-2

Radiac Calibrator Set. It has been used successfully in the Army Supply System

with no adverse indication demanding discontinuation of calibrator usage. The

assessment does not consider the worldwide fielding of the AN/UDM-2 Radiac Cali-

brator Set environmentally controversial, as it is neither capable of

significantly affecting the quality of the human environment nor is it demon-

strative of any radiological impact.

B. Description and Proposed Action for the AN/UDM-2 Radiac Calibrator Set.

1. The AN/UDM-2 Radiac Calibrator Set incorporates five Sr-90 sealed

sources, which have been manufactured by various corporations.- Due to the lim-

ited useful lifetime of the sealed sources, new sources will be procured for

refurbishment of all calibrator sets being utilized by authorized activities.

This environmental document will encompass the newly procured.sealed sources to

be utilized by field elements. It should be noted, as the previous Sr-90 sealed

sources are replaced, they will be restricted to storage areas until final dis-

posal. All evaluations are based on the activity contained in the newly

.procured sources, which is approximately equivalent to the decayed activity of

previous radioactive sources.

2. The Sr-90 sealed sources have been manufactured by Minnesota Mining

and Manfacturing (3M) Company, New Brighton, Minnesota in accordance with Mili-

tary Specification MIL-R-55350 (ER) 3 . The Sr-90 contained in these sources are

chemically combined with a ceramic base which is then 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 outer 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 outer capsule. The outer capsule is fabricated in the

same manner. The inner capsule is placed within the outer capsule and a plug is

welded onto the unit. Quality assurance testing inclusive of bubble, bulge,

output and contamination checks are performed prior to acceptance. The capsule

assembly is then labeled with the manufacturer's identification and serial

number. All sources are manufactured as special form material in accordance

with Army specifications, US Department of Transportation (DOT) regulations,

Title 49, Chapter 1, Code of Federal Regulations (49 CFR), NRC regulations, 10

CFR, and the International Atomic Energy Agency. Additionally, these radioac-

tive sources must comply with the American National Standards Institute (ANSI)

N542-1977 sealed source classification criteria of 45343.

3. The Sr-90 sealed sources are contained within the AN/UDH-2 Radiac

Calibrator Set components. These components are the Doserate Jig Assembly (TS-

3494/UDM-2) and Discharge Well Assembly (TS-3495/UDM-2). The Doserate Jig

Assembly contains one 35+20 percent mCi Sr-90 sealed source and is used to check

the calibration of standard Army beta-gamma radiac survey instruments. The Dis-

charge Well Assembly contains three 35+20 percent mCi Sr-90 sealed sources and

one 30+20 percent microcurie (uCi) Sr-90 sealed source. The Discharge Well

Assembly is used to check the calibration of standard Army pocket dosimeters.

The calibrator sets have been labeled to indicate a total maximum quantity of
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180 mCi based 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 aluminum case, basically incorporates a discharge well, a dosimeter shelf

and a stopwatch. The dosimeter shelf contains 30 holes to hold'dosimeters to be

tested, and the discharge well. The discharge well has an access hole to the

central cavity centered in the top. The cover over the access hole is mounted

on a spring-loaded pivot and is key-locked in the closed position when the well

is not in use. A standard National Lock filing cabinet lock is 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 housing. The pin guides through the slot

in the cover when the cover is swung aside. A shipping lock fastens the cover

closed for shipment. When the cover is open, the access hole is visible. A

threaded 36 uCi source: is screwed directly into the upper aluminum housing and

is locked into position by.a shield plug whose window is about 1/4 inch from the

access hole. Three threaded 45 mCi sources are screwed into a tunrgsten alloy

doughnut shield mounted between two anodized aluminum halves of tile discharge

well. The sources are backed by plugs and their windows are about 0.1 inches

recessed from the central access hole. Three long bolts pass through the dough-

nut and fasten the upper and lower assembly halves together. A spring mounted

dosimeter platform plugs the center of the cavity (about 0.01 inch clearance)

and rests on a steel 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 screw-fastened to a cylinder that is force fitted
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into the lower housing.

5. The Doserate Jig Assembly 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 45 mCi source. The threaded 45 mCi source is screwed

into the tungsten alloy shield cylinder which is force fitted into the aluminum

shield. assembly. The source is locked in place by a plug and the window is

recessed about 1/4 inch from the edge of the shield assembly. A shutter absor-

ber at the window end of the source shields the radiation-reaching the drawer

area. The shutter has three positions as follows: closed (source is shielded),

10 "rad/hr" (hole with an. 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 shipment.

6. It should be noted, quality assurance testing of the calibrator

sets/assemblies are performed prior to acceptance in accordance with MIL-R-.

55350A(ER) inclusive of calibrator contamination checks, calibration accuracy,

dosimeter assembly measurements and doserate jig assembly measurements.

7. Prior to use, the eight transport container latches are released,

the two aluminum halv.es of the calibrator are placed on the work surface open

side up, and shipping, locks are unfastened. The Discharge Well Assembly is

unlocked with a key and the cover is swung 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) maximum reading), the dosimeter rests on the

undepressed, spring-loaded dosimeter platform, and the cover swings against the

body of the dosimeter projecting from the well. This procedure exposes the

dosimeter to the low intensity field of the 36 uCi source. For high range dosi-

meters (usually more than .1 R maximum reading), the dosimeter is pressed down

enabling the cover to swing over the dosimeter. This procedure exposes the

chamber of the dosimeter to the high intensity field of the three 45 mCi sour-

ces. The dosimeter is removed after the predetermined time for each specific

type of dosimeter. The stop watch mounted on the swivel cover is used to time

each exposure. The dosimeter reading is then checked against acceptable limits

also listed in chart form. When a dosimeter is not in the discharge well, the

spring-pivoted cover automatically swings back over the discharge well access

hole. Upon completion. of use of the Discharge Well Assembly, the cover is

relocked in the closed position. The Doserate Jig Assembly is used to calibrate

standard Army radiacmeters in a variety of configurations to produce varying

gamma equivalent fields for the specific instruments. The detector probe is

placed appropriately exterior to the Doserate Jig Assembly, on the open drawer,

*or through an access hole in the drawer. A special spacer block is provided for

proper positioning of some probes. After positioning of the operating instru-

ment, the instrument reading is read with the shutter in one of three positions,

"closed", "10 rad/hr", and 11100 rad/hr". The shutter can be rotated to the open

positions only after unlocking with a key and only with the drawer tightly shut.

4
8. Reference should be made to Technical Manual (TM) 11-6665-227-1,2

for complete diagrams and description of the AN/UDM-2 Radiac Calibrator Set.
5 -

Technical Bulletin (TB) 11-6665-227-12 details completely the operation and

use, appropriate warnings and instructions for proper handling, set inspection,
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testing, storage, disposition and actions to be taken during emergency situa-

tions. Radiation safety policies assure qualified users, proper labeling and

operating procedures for maximum user safety. The aluminum transport case pro-

vides additional attenuation of the Sr-90 sealed sources for storage and

transportation requirements. All packaging and labeling of the Radiac Calibra-

tor Sets comply with both NRC and DOT specifications.

9. The AN/UDM-2 Radiac Calibrator Set will be utilized by the US Army

Ionizing Radiation Dosimetry Center (AIRDC) of the US Army Test Measurement and

Diagnostic Equipment (TMDE)..Support Group located at the Lexington-Blue Grass

Depot Activity (LBDA), Lexington, Kentucky, and Department of Defense (DOD)

installations and activities at worldwide locations. Radiac Calibrator Sets at

DOD installations and activities will be possessed and utilized under the con-

trol of DA military-and/or civilian personnel on the basis of approved

facilities, radiation safety standards, procedures and qualifications of author-
6*

ized user as approved by CECOM and in accordance with AR 385-11 . The AN/UDM-2

Radiac Calibrator Sets will be issued only to authorized calibration activities

at the Direct*Support/General Support level. RadiacCalibrator Sets issued to

authorized activities are for .calibration of specific beta-gamma radiation

detection instruments, i.e., the AN/PDR-27(*) and IM-174( )/PD and pocket dosi-

meters, i.e., IM-9( ) IM-147( ) IM-93( ),and IM-185( ) Typically,

instrumentationwill be sent to authorized calibration activities or will be

calibrated by a visiting mobile calibration activity (team). Calibrator sets

are returned to LBDA for cosmetic repair, replacement of non-radioactive compo-

nents, examination, and where applicable, leak testing, recalibration, and

return to depot stock. All calibration activities will be supervised by a qua-

lified local Radiation Protection Officer (RPO) who will have received at least
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forty hours training in the principles and practices of radiation protection

which includes specific training in the safe use of the calibrator set. The

operator/user will have a minimum of eight hours training in basic. fundamentals

of radiation protection, 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 four to seven-man

mobile calibration teams with at least one individual qualified as a local RPO..

Operations are performed with maximum safety procedures insuring lowest achiev-

able occupational exposures. For personnel dosimetry purposes, bioassays are

available' and provided when needed, by The Surgeon General of the Army.

10. CECOM will individually control the logistics of the AN/UDM-2,

serve as National Inventory Control Point (NICP) for the item, and assure that

requesting elements are authorized and technically capable of receiving the item

in accordance with the NRC license. The Army program for control of radioactive
7.

items is prescribed in two regulations, AR 385-11 and AR 700-64 . The CECOM

Safety Office has adopted special procedures in addition to standard Army supply

practices used for all type classified items through maintenance of a computer-

ized data retrieval system that contains information regarding the radioactive

commodity type number, location, responsible RPO, and leak test results. In

addition, the control point maintains records of procurements, receipts, ship-

ments, excess items and using/storage locations. The NICP reviews requisitions

submitted, authorizes and issues material release orders to the designated depot

for shipment of the material to the requisitioner. Each major command has esta-

blished at the headquarters level a radioactive material control point (RMCP)

and appointed a radiation control officer (RCO) to administer control of

radioactive items within the command. The RCO reviews.and concurs in the quali-
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fications of local RPO's within the command, maintains records of radioactive

items by location and assures periodic inventory and leak tests by using activi-

ties, performs periodic inspections/audits of accountable installations/

activities to assure that items are properly handled in accordance with Army and

NRC regulations, and to assure the submission of inventory and leak test reports

and accident/incident reports. The local RPO is responsible for administering

the local radiation protection program. Local programs provide for designated

controlled areas, dosimetry, instrumentation, operating procedures supplementing

published manuals for the items, receipts, transfers, storage and records.

Requisitions originated by using elements are forwarded to the NICP for review

and approval.

11. Facilities for use and storage of the AN/UDM-2 Radiac Calibrator

Sets will be designated radiation controlled areas for those purposes as approv-

ed by the local RPO. Sets used by the mobile calibration teams will be used and

stored in specifically designed vans, access to which is limited to team mem-

bers. In addition, at other user facilities, the sets will be used and stored

in controlled areas and secured.against unauthorized removal. Areas/

buildings will be posted with appropriate radiation warning signs. LBDA stor-

age, maintenance, and serviceability facilities used for bulk storage of the

AN/UDM-2 Radiac Calibrator Set are constructed. of concrete block and steel. The 7

calibration and storage rooms are constructed of thirty-six inch poured concrete

with a door containing one-quarter inch of lead shielding. The installation is

protected by a fire sprinkler system which is linked to the LBDA self-support

fire department. The fire department has a maximum response time of two to

three minutes to its furthest building. The security of the installation is

such that all buildings are locked when not inhabited 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-2 Radiac Calibrator Set is in

compliance with all Federal and Army regulations. These regulations require

that the information on radioactive shipment documentation contain the proper

shipping name (Radioactive Material, Special Form, NOS), identification number,

unit description and weight, type of packaging, radionuclide and activity, chem-

ical and physical form, type label required, shipper's certification and NRC

license number. This information is provided to the authorized activity through

the Hazardous Material Data System and the TB for the AN/UDM-2 Radiac Calibrator

Set.

13. Ultimate disposal of the AN/UDM-2 Radiac Calibrator Set sources

will be in accordance with AR 385-11, AR 700-64 and 10 CFR. Request for final

disposal of Sr-90 sealed sources must be made through Army channels. Headquar-

ters, AMCCOM has been delegated this responsibility.. Replaced Sr-90 sealed

sources will be stored at LBDA or with the manufacturer until fiina-! disposition

and waste disposal can be accomplished.

C. Proposed Environmental Impact for Fielding of the AN/UDM-2 Radiac Cali-

brator Set.

1. The following paragraphs will present information and

theoretical/actual radiological information concerning the use/fielding of the

AN/UDM-2 Radiac Calibrator Set to identify non-existent to insignificant

environmental or radiological concern/impact. Specific operations regarding

use, transfer or disposal of the AN/UDM-2 Radiac Calibrator Set will identify
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the logistical/radiological control governing this commodity. In addition, the

proposed incidents presented from these operations will prove undoubtedly the

conclusions contained in the Finding of No Significant Impact (Section II).

Further, since the AN/UDM-2 is utilized by mobile US Army TMDE Support Group

Teams which also possess the AN/UDM-6 or AN/UDM-7C Radiac Calibrator Sets, an

evaluation of proposed incidents concerning use of all calibrators sets will be

presented to identify or determine any significant environmental impact arising

from use of Army radiac calibrator sets at these activities.

a. Several, studies have been conducted for the AN/UDM-2 Radiac Calibra-

tor Set to determine radiological impact to users of this equipment. No

radiological impact can be associated with the calibrator set under normal oper-

ating conditions with the implementation of proper 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.

equivalent stipulated in AR 40-1 4
8 during normal use of the item when the proce-

dures in TM 11-6665-227-12 are implemented.. The stipulated occupational limits

are 5.0 rem per year (yr) to the whole body, head and trunk, active blood form-

ing organs, gonads or-lens of the eye.- Further, it was found that there were no

health hazards due to ionizing radiation from the calibrator set.

b. In addition, a computerized theoretical dose evaluation was com-

pleted by Science Applications 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 atone
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centimeter (cm). directly above the assembly with the platform depressed. Typi.-

cal operator distances are one meter. The dose rate at one meter is given to be

approximately 1.60E-02 mrem/h. If the maximum individual operating time is

assumed to be forty, hours per week, fifty weeks per year, the total dose at an

operating distance of one meter is 3.20E-02 rem/yr. This value represents 0.64

percent of annual external exposure limits stipulated by 10 CFR Part 20 and AR

40-14 for occupational exposure. It should be noted, the use factor identified

(forty hours per week,. fifty weeks per year) is approximately three times actual

using time elements.

c. Individuals are required to wear whole-body and wrist film badges

when utilizing the AN/UDM-2 Radiac Calibrator Set. Film badges are analyzed at

AIRDC, LBDA, Lexington, Kentucky. Results have never indicated an actual expo-

sure above stipulated regulatory limits. Typically, there is no measurable

exposure to ionizing radiation for users.

d. The International System of Units (SI) indicates a value of 5.OOE-02

Sv/yr or, stated in the more familiar notation, 5.00E+00 rem/yr as an equivalent

occupational exposure limit for uniform irradiation of the whole body. As

demonstrated, the resultant exposure from continuous use is 0.64 percent of the

permissible limits. Theoretical doses determined are conservative (high) in

consideration of actual operational distance, duration of operations, and actual

radionuclidic quantities contained in each set.

e. Hypothetical situations were examined to determine whether any con-

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 plate for placement of the AN/ADR-6
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adapter with the shutter in the "100 R/hr" position could be within a beta field

of approximately 1.OOE+00 rad/h to 1.22E+01 rad/h ten inches above the assembly.

The 1.00E+00 rad/h was determined through theoretical computer calculations con-

tained in Enclosures 2 and 3. The 1.22E+01 rad/h was determined by actual

measurement utilizing a Victoreen Intercomparison Chamber Model No. 415A (SN

137) calibrated indirectly by a National Bureau of Standards (NBS) Sr(Y)-90 ref-

erence source. A 1.03E+01 rad/h determination was through thermoluminescent

dosimetry (TLD) techniques performed on a "refurbished" calibrator set (Table C-.

1). Assuming a five minute exposure directly within the beta radiation field,

the user's eye is exposed to a total of approximately 8.OOE-02 rad to 1.02E+00

rad for the theoretical and measured values (or 8.OOE-02 rem to 1.02E+00 rem

with an assumed quality factor of one for beta particles), and 9.79E-O1 rad

(9.79E-01 rem) for the dosimetric determination. This total dose represents

1.60 to 20.4 percent respectively, of limits specified within Part 20 of 10 CFR

and AR 40-14. It should be noted, this exposure is considered highly improbable

based on several factors inclusive of:

(1) The AN/ADR-6 is currently developmental and is not utilized

with the AN/UDM-2.
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(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 removing the plate to require

the five minute time interval.

(4) The operator would be improperly utilizing the AN/UDM-2 with

the shutter at the "100. R/hr" position rather than the "closed" position.

(5) The operator would not be heeding warning statements or

proper procedures specifically outlined within the TB for the AN/UDM-2. Based

on the training of the operator and the requirement of all parameters to exist

Isimultaneously, the hypothetical. occurrence is determined to be unlikely. Con-

sideration for exposure to the user's eye if looking directly into the well of

the Discharge Well Assembly with the platform depressed, can only identify a

maximum five minute exposure to be 2.50E+00 Sv (2.50E-02 rem). This is 0.5 per-

cent of the stipulated limits. In addition, it is highly unlikely that the

platform would be depressed or the user would attempt to peer into the well for

any length of time. The assumptions do not include actual operational distance,

angular operational position or time duration. Further external dosimetric

review can be evaluated from reference to the enclosed SAI reports.
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TABLE C-I

CUMULATIVE COMPARISON OF EXPOSURE RATE DETERMINATIONS
UTILIZING FILM BADGE AND TLD TECHNIQUES ON AN

"INITIAL ISSUE" AND "REFURBISHED" AN/UDM-2 RADIAC CALIBRATOR SET

* Film
Badge No.**TLD No.

0005124
0005125

0005126
0005127
0005128
0005129
0005130
0005131
0005132
0005134
0005135
0005136
0005137
0005138
0005139.
0005140
0005141
0005142

0005123
0005133

A-004
A-005

A-002
A-003
A-001

Ring No.

A-001

A-003

A-005

B-002

B-O004

B-006

Distance from
Source (inches)

8
8
8

12
12
12
18
18

* 18
8
8
8

12
12
12
18
18
18

Exposure
Time (min)

60
30
15
6o
30
15
60

30
15
60
30
15
60
30
15
60
30
15

TLD

13.8
15.1
14.8

6.1
5.6
5.4
2.3
2.2
2.2

26.9
28.7
25.4
10.3
10.2
10.5

3o8
3.8
3.7

Exposure
(Rad/hr)
Film Badge

20.2
18.8

6.4
6.8
2.4

33.0
33.4

13.2
13.2

4.8

Ring

15.6

6.3

2.48

30.2

11.6

4.2

B-009
B-010

B-007
B-008
B-006

Control
Control

*"A" indicates "Initial Issue" Calibrator serial number 102.

"B" indicates "refurbished" (with new sources) Calibrator, serial number 149.

**TLD numbers 0005124 thru 0005132, inclusive, were used for measurement of the

102.
"Initial Issue" AN/UDM-2 Calibrator, serial number

TLD numbers 0005134 thru 0005142, inclusive, were used for measurement of the "refurbished" AN/UDM-2 Calibrator, serial number



2. In order to determine radiological impact due to internal ingestion

or inhalation, the proceeding hypothetical incidents are proposed to determine

the uppermost bound of impact. The radiological assessments are expressed in

terms of committed dose equivalents determined for organs with the greatest

potential of risk resultant from highly improbable incidents involving ingestion

or inhalation. The absorption of strontium following ingestion occurs primarily

throughout the volume of mineral bone. Inhalation of Sr-90 has been assigned to

inhalation class "D" since it is not a titanate compound which has a more tena-

cious retention.. Class "D" indicates a retention time in the pulmonary region

of less than 10 days. Internal exposure due to Sr-90 is proposed to demonstrate

committed dose equivalent limits magnitudes below ICRP 30 recommendations and

permissible levels compliant with regulatory stipulations. The following inci-

dents are highly improbable but unquestionably identify that there is no

significant environmentalimpact resultant from fielding of the AN/UDM-2 Radiac
J

Calibrator Set.

a. Source Leakage/Damage Leading to Ingestion:

(1) The AN/UDM-2 Radiac Calibrator Set contains sealed sources which

are required to be leak tested for removable contamination every six months

using protective handling procedures. The incidents described concern source

leakage without detection or source damage resulting in ingestion with the addi-

tional assumptions:

(a) The Discharge Well Assembly contains a total of approximately

5.00E+09 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.

(c) Ten percent is accessible for contaminating an occupational worker

(5.OOE+06 Bq or 1.35E-01 mCi).

(d) Ten percent of the accessible contamination is transferred to the

individual (5.OOE+05 Bq or 1.35E-02 mCi).

(e) One perceht is assumed ingested by the worker (5.OOE+03 Bq or

1.35E-04 mCi).

(2) The tabulated committed, dose equivalents (Table C-2) are based on.

ICRP 30.data. The maximum dose equiyalent of 2.10E-03 Sv (2.10E-01 rem) to bone

is estimated for ingestion resultant from source damage. The total ingested

activity of 5.0OE+03 Bq (1.35E-04 mCi) is 0.5 percent of the recommended ALI

(.1.00E+06 Bq) given for ingestion.

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.OOE+03 Bq 2.10E-03 Sv 9.50E-04 Sv

(1.35E-04 mCi) (2.10E-01 rem) (9.50E-02 rem)

(3) It should be noted, previous problems of source manufacture

resulting in source bulge never identified contamination of greater than 0.005

microcuries. Therefore, the assumptions given for this incident assessment are

extreme in consideration of the actual quantities assumed available for contam-

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

determination of possible removable contamination.

b. Source 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 radioactive warning symbols attached to outer encasements
10

and source assemblies. The assumptions employed for estimation of resultant

air concentration levels from incinerator emissions are:

(a) The AN/UDM-2 Radiac Calibrator Set is incinerated yielding an

initial activity (Q.) of 6.66E+09 Bq (1.80E+02 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 incineration process (f) is ten

.percent of the initial activity due to source encapsulation.

(c) The efficiency of the installed air pollution c6ntrol systems for

particulates is 90 percent (i.e., the fraction of Sr-90. which escapes with stack

gases, f r 0.1).

(d) The aerodynamic mean activity diameter (AMAD) of the released par-'

ticles is one micron. The diameter of the Sr-90 microspheres is typically 50

microns.

(e) The number of. persons feeding 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

complete combustion of one pound (ib) is 2.OOE+06 cm3 /lb (Va). The weight of

refuse (W ) incinerated is 6.60E+05 pounds.

(h) The atmospheric dispersion coefficient (X/Q) is assumed to be

32.OOE-05 seconds/mr

(2) The total activity released in a day (Q) is calculated using the

formula:

Q =Qifsfr

The total activity released is 6.66E+07 Bq (1.80E+00 mCi). The continuous

release (Q') rate over twenty-four hs is 7.71E+02 Bq/s (2.08E-05 mCi/sec).

(3) The concentration of Sr-90 in the stack gas (X')-is given by:

X =Q/VaWS ar

The average twenty-four h concentration of Sr-90 is 5.05E-05 Bq/cm3 (1.36E-12

mCi/cm3).

(4) Meteorologic conditions are assumed to be moderately stable with a

constant wind speed of one meter (m) per second. The maximum downwind concen-

tra-

tion (X) is estimated from the general formula:

X : Q' (X/-Q)

.29



3 3Resultant values indicate a concentration of 1.54E-02 Bq/m 3 (4.16E-I0 mCi/m3).

(5) Assuming an average daily breathing rate of 20.0 m3 per day, the

maximum exposed individual would inhale 3.08E-01 Bq (8.32E-09 mCi) on the day of

incineration. Conservatively 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 incin-

erator becomes possible.

TABLE C-3

Committed Dose Equivalents to Various Organs Resultant From.
Inhalation Following Source Incineration

Effected Group Activity Inhaled Bone Surface R. Marrow

Average Exposed 1.02E-02 Bq 7.45E-09 Sv 3.37E-09 Sv
Person (2.77E-10 mCi)ý (7.45E-07 rem) (3.37E-07 rem)

Maximum Exposed 3.08E.-02 Bq 2.25E-08 Sv 1.02E-08 Sv
Person (8.32E-10 mCi) (2.25E-06 rem) (1.02E-06 rem)

(7) The maximum downwind concentration was estimated to be 1.54E-02
3 3Bq/m (4.16E-13 uCi/cm3) The air concentration limit for unrestricted areas as

specified in Part 20 of 10 CFR is given as 1.11E+00 Bq/m (3.00E-11 uCi/cm3) for
3 - 3

soluble forms and 7.40E+00 Bq/m (2.OOE-10 uCi/cm3 ) for insoluble forms. This

limit is based on the standard for non-occupational radiation exposure which is
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5.OOE-03 Sv/yr (5.OOE-01 rem/yr). The air concentrations resultant from this

incident are identified to be magnitudes below regulatory requirements and con-

tinue to demonstrate insignificant to nonexistent environmental impact even with

severe assumptions outlined with each incident. Further, if the AMAD is assumed

to be 50 microns, deposition within the stack, and minimal release would occur

resulting in a tremendous decrease in airborne concentrations. In addition, the

inhalation pathway of a particle with an AMAD of 50 microns would be complete

deposition within the nasal-pharynx region. Particulate transport processes

would translocate material to the gastrointestinal region, i.e., the material

would be ingested. Complete analysis of this process is not detailed within

this assessment and would be considered the primary occurrence, but does not

present the worst possible theoretical impact as does consideration of a one

micron AMAD particle.

c. Source Loss Resulting in Improper Disposal Directly to a Public

Landfill 9 :

(1) Proposing the AN/UDM-2 Radiac Calibrator Set incinerated in Sec-

tion III.C.2.b.(i)(a) is transferred to a solid waste landfill for disposal,

exposure to surrounding populations is evaluated. The mode of exposure is pre-

sented through ingestion of contaminated ground water which has infiltrated

public drinking water supply systems. The subsequent suppositions detail the

parameters developed for evaluation of impact to the environs and feeding popu-

lation:

(a) One percent leaching of the total sealed source activity (At=

6.66E+07 Bq or 1.80E+00mCi) has occurred entering the ground water without fur-

ther dispersion (f - 1.0).
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(b) The total volume (VL) of leachate generated per year from an

average twenty-five acre landfill based on US Environmental Protection Agency

(EPA) estimates is 6.76E+06 gallons (2.56E+10 cm3 ) accounting only for the aver-

age precipitation infiltrate of ten inches per year.

(c) No significant dilution of the contamination zone occurs from

surrounding groundwater (fL2= 1 .0).

(d) One percent of the contaminated water is withdrawn for domestic

water supply (fdl) and five percent is consumed as drinking water (f

(2) The concentration of Sr-90 in the leachate (AL) as it enters the

zone of saturation is calculated by:

A L At f Lf L2/VL

The average Sr-90 concentration in the leachate generated is approximated to be

2.59E+03 Bq/m3 (7.00E-08 uCi/cm3 ),

(3) The amount of activity ingested (Ain) as a result of contaminated
ing

water in the public drinking water supply is estimated by:

Aing V L fdl fd2A L

The dietary intake by the entire surrounding population (73,000) would be

3.33E+04 Bq: (9.0OE-04 mCi). The average individual dietary intake would be

4.55E-01 Bq (1.23E-08 mCi).

(4) The dose commitment to the maximally exposed individual is assess-
ed with the assumption that the annual dietary intake of water (I ) is 3.70E-05

w

cm3 and consists e Intirely of ground water contaminated with Sr-90 at the same

32



concentration as calculated for leachate (AL 2.59E+03 Bq/mr, 7.OOE-O8 uCi/cm3)

incorporated into the formula:

Aing I WA L

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 Table C-4.

TABLE C-4

Committed Dose Equivalents to Various Organs Resultant From
Ingestion Following Leaching of Contaminated Groundwater

to Public Drinking Water

Effected Group Activity Inhaled Bone Surface R. Marrow

Average Exposed 4.55E-O1 Bq 1.91E-07 Sv 8.65E-08 Sv
Person (1.23E-O8 mCi) (1.91E-05 rem) (8.65E-06 rem)

Maximum Exposed 9.58E+02 Bq 4.02E-04 Sy 1.82E-04 Sv
Person (2.59E-02 uCi) (4.02E-02 rem) (1.82E-02 rem)

TOTAL PUBLIC 3.33E+04 Bq 1.39E-02 Sv 6.33E-03 Sv
(9.OOE-04 mCi) (1.39E+00 rem) (6.33E-01 rem)

(5) The maximum permissible water concentration as specified in 0 CFR.

Part 20 is 1.11E+04 Bq/m 3 (3.00E-07 uCi/cm3 ) for soluble forms and 1..48E+06

Bq/m 3 (4.0OE-05 uCi/cm3 ) for insoluble forms of Sr-90 in unrestricted areas.

The concentrations assessed for Sr-90 in the leachate are 3.30E+01 percent of

the soluble limit and 1.75E-01 percent of the insoluble'limit. It should be

noted that no consideration has been given to actual dispersion coefficients,

deposition, or dilution factors which would.occur during ground transport tre-

mendously decreasing resultant values,
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d. Installation Fire:

(1) The proposed incident involves an installation fire which occurs

during bulk storage at LBDA enveloping AN/UDM-2 Radiac Calibrator Sets and

releasing Sr-90. The warehouse facility is equipped with complex sprinkler sys-

tems covering, one-hundred percent of the area and an automatic alert to the LBDA

firefighting unit which has.at maximum a-two to three minute response time. The

firefighter unit is aware of the radioactive material storage area and has

standard operating procedures inclusive of protective clothing, self-contained

respiratory devices and procedures limiting water usage and immediate evacuation

of personnel from downwind areas if necessary. The hypothetical incident assu-

med the following for occupationally involved firefighters in the immediate

vicinity performing extinguishing operations:

(a) The maximum number of AN/UDM-2 Radiac Calibrator Sets possibly

stored at any time in the installation is five hundred for a total storage

activity of 3.33E÷12 Bq (.9.OOE+04 mCi).

(b) Prior to extinguishing the fire, ten percent of the units are

involved releasing one percent of the total activity for each set within the

assemblies. One percent of the total activity for each set within the case is

released and not deposited. Ten percent of the activity is not deposited within

the transport container case and is released as airborne particulates.

The quantity released during a one hour time interval is 3.33E+06 Bq (9.OOE-02

mCi).

(c) The volume of air in the warehouse is 1.23E+04 m3 yielding

3 m 32.7'1E+02 .Bq/m3 (7.32E-06 mCi/in)



(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 conservative dose equivalents derived for non-occupational indi-

viduals in the immediate vicinity and dispersion factors which would further

reduce dose commitments. It should be noted that no consideration in dose

estimates for firefighters included ventilation of the building during extin-

guishment or the use of respiratory protective devices. The total inhaled

activity is 4.64E-01 percent of the ALl (7.OOE+04 Bq) recommendation for inhala-

3 .3tion. The air concentration (2.71E+02 Bq/im or 7.32E-09 uCi/cM3) when averaged

over one year (365 days) is equivalent to 7.42E-01 Bq/m3 (2.01E-11 uCi/cm3 ).

The .concentratio.n limits as specified in Part 20 of 10 CFR are 1. 11E-00 Bq/m3

(3.OOE-11 uCi/cm3 ) for soluble forms or 7.40E+00 Bq/m 3 (2.OOE-10 uCi/cm3 ) for

insoluble forms. The concentration limits derived in this evaluation are below

one third maximum permissible limits accounting for variation of individual

doses. Further, considerations indicated in paragraph C.2.b(7) also apply

regarding particle size, pathway and deposition parameters.
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TABLE C-5

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

Activity Inhaled Bone Surface R. Marrow

3.25E+02 Bq 2.37E-04 Sv 1.07E-04 Sv
(8.78E-06 mCi) (2.37E-02 rem) (1.07E-02 rem)

(3) Operations in the unlikely event of occurrence would be conducted

with some awareness of the potential hazard and with measures of protection to

reduce inhalation risks. The probability of fire at the installation involving

the AN/UDM-2 Radiac Calibrator Sets approaches zero due to institution structu-

ral composition, fire walls between warehouse sections, complex sprinkler

systems, and firefighter units which would respond prior to any conceivable

incorporation of units containing radioactive materials.

e. Individual Storage Area Fire:

(M) The fielded AN/UDM-2 Radiac Calibrator Set will be used by mobile

calibration teams in specifically designed vans. The calibrator set is stored

within a fire resistant cabinet. Hypothetically, if the unit were subjected to

heat or fire causing breach of.the calibrator source integrity, the following

assumptions are presented:

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

causing one percent release of activity to the calibrator assembly, one percent

release to the encasement resulting 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 3 (4.21E-06 mCi/m 3 ).

(c) The breathing 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 would inhale a

total activity of 1.56E+01 Bq (4.21E-07 mCi).

(2) The committed dose equivalents using ICRP 30 data are summarized

in Table C-6. The evaluation presented considered the minute possibility of

fire enveloping the specifically designed fire-resistant cabinet and the attempt

to arrest the fire without respiratory protective devices or air exchange caus-

ing dilution and decrease in inhaled activity. Release of activity prior to

extinguishment is realistically improbable with the availability of firefighting

devices and user response. The total inhaled activity is 2.23E-03 percent of

the recommended ALI for inhalation (7.OOE+05 Bq). The concentration guides for

restricted areas as specified in Part 20 of 10 CFR are 3.70E+01 Bq/m3 (1.00E-09

uCi/cm3) for soluble forms and 1.85Ei5+02 Bq/m3 (5.00E-09 uCi/cm3) for insoluble

forms. The presented air concentration is equivalent to 1.56E+01 Bq/m3

(4.21E-I0 uCi/cm3 ) or averaged over one year equal to 4.26E-02 Bq/m 3 (1.15E-12

uCi/cm3 ). The air concentration levels are below one third of the permissible

limits which are based on standards for occupational exposure levels of 5.OOE-02

Sv/yr (5.OOE+00 rem/yr).
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TABLE C-6

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

Activity Inhaled Bone Surface R. Marrow

1.56E+O1 Bq 1.14E-05 Sv 5.15E-06 Sv
(4.21E-07 mCi) (1.14E-O3.rem) (5.15E-04 rem)

f. Transportation Accidents:

(1) Transportation of the AN/UDM-2 Radiac Calibrator Sets between

facilities is most frequent during operations with regard to mobile calibration

teams. The transport scenario involves vehicular collision resulting in fire,

explosion, and subsequent release of calibrator source activity to the environ.

Inhalation risk is considered the primary immediate mode of exposure to indi-

viduals in the vicinity with the assumptions:

(a) The AN/,UDM-2 Radiac Calibrator Set transported is assumed to pos-

sess a total activity of 6.66E+09 Bq (1.80E+02 mCi).

(b) Fifty percent of the total activity is instantaneously and

uniformly distributed within a hemispherical volume whose radius equals 200

.3meters yielding a total volume of 1.67E+07 m and whose activity concentration

p~er.unit volume is 1.99E+02 Bq/m 3 (5.39E-06 mCi/m 3 ).

(c) Individuals within the prescribed area have a breathing rate of

3
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 2.39.E+02 Bq (6.47E-06.mCi).

3
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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 31.97E+02 Bq/m (5.29E-09 uCi/cm3) when averaged over a one year time interval is
33

5.43E.01 Bq/m (1.48E-11 uCi/cm ). 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

Comnitted Dose Equivalents to Various Organs Resultant
from Inhalation Following a Transport Incident

Activity Inhaled Bone Surface R. Marrow

2.39E+02 Bq 1.74E-04 Sv 7.39E-05 Sv
(6.47E-06 mCi) (1.74E-02 rem) (7.89E-03 rem)

(3) The probability of transport incident as proposed is considered

highly improbable due to absence of documented incidents within the history of

the calibrator set possession, publications statistically identifying minimal.

11probability in comparison to total shipment incident and compliance to appli-

cable DOT regulations governing packaging/transport. Any conceivable damage to

the unit in transit would not be of a severe nature but rather from jolting or

compression which would not release material to the environ. Upon occurrence,

damage would be immediately obvious to the authorized user who would take

appropriate action to contain the unit for return or disposal as specified in

AR 385-11 and associated technical manuals.
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(4) Table A-I summarized resultant committed dose equivalents to bone

surfaces from proposed hypothetical incidents. The occupational worker is

identified as receiving the maximum unnecessary internal exposure to Sr-90

through improper use or damage to the source contained within the AN/UDM-2

Radiac Calibrator Set.. Each proposed incident, although regarded as highly

inconceivable, demonstrated levels below those recommended by ICRP or regula-

tory standards. The total intake of Sr-90 assessed for the various evaluations

are estimates based on general assumptions and are in excess of more realistic

or actual quantity intake which would result in decreased, committed dose equiv-

alent determinations. Properly implemented procedures for use and indicated

safety precautions eliminate association of radiological/environmental impact

with the use of the calibrator set. The established safety requirements and

strict operational guidelines dismiss consideration of any proposed incident as

probable and conclude that no environmental impact or radiological health

hazard would arise from implementation or incorporation of the AN/UDM-2 Radiac

Calibrator Set anywhere within the Army Supply System.

g. Theoretical Radiological Evaluation of Utilizing Both the AN/UDM-2

and AN/UDM-7C Radiac Calibrator Sets.

(1) In order to completely encompass theoretical environmental/

radiological impact resulting from utilization of radiac calibrator sets within

the Army system, a cumulative tabulation is presented in Table C-8 based on

data provided within this assessment and the Environmental Assessment for the

AN/UDM-7C Radiac Calibrator Sets 1. The AN/UDM-2 and AN/UDM-7C Radiac Calibra-

tor Sets may often be utilized, stored, or transferred simultaneously at

various Army activities/installations. The parameters and assumptions utilized
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within both environmental documents are similar and are determined to be suffi-

cient for simple comparative means in final evaluation.

(2) Review of Table C-8 data, indicates the highest cumulative

percent ALI to an occupational worker resultant from the theoretical incident

of source leakage/damage. An overall view of the theoretical incidents and

their probabilities would suggest source leakage/damage to be the most probable

of theoretical incidents. The cumulative percent ALI is identified as 6.30E+00

percent. This value is minimal in consideration of calibrator design and

stringent safety requirements not fully considered within the assumptions.

Therefore, any actual/true environmental or radiological impact is undoubtedly

minimal to non-existent. The comparison is presented to fulfill 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

FHEORETICAL INCIDENT ACTIVITY INGESTED/INHALED

1. SOURCE LEAKAGE/DAMAGE

1. AN/UDM-7C 1.16E+04 Bq (3.10E-01 uCi)

2. AN/UDM-2 5.OOE+03 Bq (1.35E-04mCi)

3. IMPROPER DISPOSAL TO INCINERATOR (MAXIMUM EXPOSED PERSON)

ALI PERCENT ALI

5'.80E+00%

5. OOE-O 1%

CUMMULATIVE
PERCENT ALI

6.30E+00%

2. OOE+05

1 .OOE+06

Bq

Bq

1. AN/UDM-7C 4.30E-03 Bq (1.20E-07

2. AN/UDM-2 3.08E-02 Bq (8.32E-10

C. IMPROPER DISPOSAL TO LANDFILL (AVERAGE EXPOSEI

1. AN/UDM-7C 6.70E+01 Bq (1.80E-03

2. AN/UDM-2 4.55E-01 Bq (1.23E- 08

D. STORAGE AREA INSTALLATION FIRE

1. AN/UDM-7C 1.80E+00 Bq (4.91E-05

2. AN/UDM-2 3.25E+02 Bq (8.78E-,06

E. INDIVIDUAL STORAGE AREA FIRE

1. AN/UDM-7C 8.70E-01 Bq (2.30E-05

2. AN/UDM-2 1.56E+01 Bq (4.21E-07

uCi)

mCi)

PERSON)

uCi)

mCi)

2.OOE+01 Eq*

7.OOE+0~4 Bq*

2.OOEi-OI Bq*'

1.O0E+05 Eq*.

2.15E,-02%

4I. 40E-.05%

3. 35E-0 1%

4I.55E-0~4%

9. OOE-0 1%

4.614E-02%

2.15E-02%

3. 35E-01%

9.46E-01%

1 . 30E+00%

uCi)

mCi)

2. OOE+02

7. OOE+05

Bq

Bq

uCi)

mCi)

2. OOE+02

7.OOE+05

Bq

Bq

1. 30E+00%

2.23E-03%

F. TRANSPORT

1. AN/UDM-7C

2. AN/UDM-2

5.30E+00

2e39E+02

Bq

Bq

(1. 410E-011.I

(6.47E-06

uCi)

mCi)

2.00E+01

7. OOE+04

Bq

Bq

2.60E+01%

3.i41E-01% 2.63E+01%

*Ten percent of ICRP 30 ALI due to exposure to non-6ccupational individual



D.' EVALUATION OF ALTERNATIVES

1. Radionuclides, such as Cobalt-60 or Cesium-137, which are gamma

emitters and utilized for calibration of radiation detection instrumentation

traceable to the National Bureau of -Standards, are utilized for calibration of

the AN/PDR-27( ) which support operations involving the AN/UDM-2 Radiac Calibra-

tor Set. These radionuclides require a tremendous amount of shielding to insure

occupational safety to ionizing radiation. All field equipment 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 perce_it to check the highest

scale of the AN/PDR-27( )and approximately 130 R/h+30 percent to check the

highest scale of the IM-174(). It is impossible to utilize any gamma-emitting

radionuclide within the AN/UDM-2 Radiac Calibrator Set and remain below the

fifty pound weight limit in addition to retaining the functional requirements of

:this equipment.

2. The AN/UDM-2 Radiac Calibrator Set is mandatory for maintaining tac-

tical capability within the Army for checking beta-gamma detection

instrumentation and pocket dosimeters. A "no action" alternative cannot be con-

sidered based on requirements and activities which fulfill the Army mission.

E. Status of Compliance

The AN/UDM-2 Radiac Calibrator Set containing Sr-90, is subject to

regulation by the NRC. The extent of the regulation is stated in 10 CFR. The

CECOM NRC license renewal application has-identified all areas of compliance to

10 CFR. No specific state or local permits orlicenses are required due to Fed-

eral control. The proposed action includes transport of calibrator sets between
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installations for which CECOM has demonstrated compliant measures with regard to

shipment and packaging as required by DOT regulations.
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2. Lawrence Fischer:
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Engineer/Project Leader

Engineering Director-ate
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Fort Monmouth, New Jersey
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DEPARTMENT OF THE ARMY CPT Cherry/ln/AUTOVON
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY 584-3502

ABERDEEN PROVING GROUND. MARYLAND Z1010

1 3 NOV 198O
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

Commander
US Army Materiel Development

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, Control and Recording Procedures for Occupational Exposure
to Ionizing 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
Calibrator Set, Radiac AN/UDM-2, NSN 6665-00-179-9037, 2.July 1975.

d. Message, HQ CERCOM, DRSEL-SF-H, 072020Z Apr 80, subject: Deadlining
of the AN/UDM-2 Radiac Calibrator 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 6665-00-179-9037. Further, the associated .radiation
protection program was evaluated for conformance with current directives for
radiation protection.

)!
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HSE-RH/WP
SUBJECT: Radiation Protection Special Study No. 23-43-0910-81, Calibrator

Set, Radiac AN/UDM-2, NSN 6665-00-179-9037, 25 March - 17 October
1980

(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 w.ould 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-3494/UDM-2 and TS-3495/UDM-2, and contained in TM
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
sources was found.

d. Records, Reports, and Surveys.

(1) Paragraph 1-8, TM 11-6665-227-12, states that bremsstrahlung
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 sta+tment is i-ncorrect..

(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 deadlined by CERCOM pending repair and replacement 'gf
faulty units.

6. CONCLUSION. A review of the findings indicated that there were no health
hazards due to ionizing 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.
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HSE-RH/WP
SUBJECT: ýadiation 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) 4.4 " 0.2
3 (-6, 0, 5) 1.05 7 0.13
4 (0, -6, 0) 2.5 7 0.5
5 (-6, 6, -5) 1.8 7 0.3
6 (6, 6, -5) 2.0 7 0.3
7 (0, 0, 44.4) 0.082 T O.Oi1t
8 (0, 0 -5) 4.1 T+ 0.5
9 (6, 0, 0) 2.12 7 0.19

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 (-6, -6, -5) 1.26 70.16
14 (6, -6, -5) 2.1 "0.4
15 (-6, -6, 5) 0.78 7 0.06
16 (45.4, 0, 0) 0.070 T" 0.010
17 (0, 45,4, 0) 0.060 ; 0.011
18 (0, 25.7, 0) 0.144 7 0.016
19 (25.7, 0, 0) 0.19 '0.04

* Refer to figure for point locations and coordinate system.
t Weighted average of two TLD packets.



HSE-RH/WP
SUBJECT: R"adiation 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 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 70.3
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 1.0 + 0.2
5. Underside of dosimeter shelf below

middle hole of row farthest from'
discharge well on side nearest
nomenclature label 1.8 + 0.4

6. Same as 5 except on opposite side 1.64 70.20
7. On radiation symbol on discharge well 7 + 2
8. On surface of discharge well

near access hole towards side
with nomenclature label 16 + 5

9. Same as 8 except towards opposite side 15.2 7 0.9
10. Same as 3 except near center

edge closest to handle 0.61 + 0.13

1
* Refer to Figure 1-2, TM 11-6665-227-12.
t Measurements made with stopwatch in position shown
11-6665-227-12, but with no dosimeters present.

in figure 1-2, TM
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ABSTRACT

This report contains the results of dose rate calculations

to operating personnel using the RADIAC AN/UDM-2 calibrator.

The calibrator contains four 50 millicurie and one 125

microcurie Sr-90 sources. 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 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 pro-

vided on each assembly to facilitate handling. (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 lower
field is exposed when a dosimeter is inserted deep into the

access hole by depressing the spring loaded platform. A spring

loaded swivel cover (not shown) attached to the top of the

discharge well assembly covers the access hole.

Figure 4 is a sectional view of the RADIAC TS-3494/UDM-2

dose rate jig assembly, which contains a single 50 millicurie

Sr/Y- 9 0 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.
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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 Section 5. Section

6 presents the mathematical techniques used to calculate the

dose rates from bremsstrahlung and beta radiation.

.,t
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Figure 1i - Radiac 3495/UDt4-2 Calibrator Assembly
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Figure 2 - Radiac 3494/UDM-2 Calibrator Assembly
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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 personnel 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 consisted of 65% copper and 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 operating personnel using the TS-3495/UDM-2

calibrator, Figures 9 and 10, was calculated assuming the

swivel cover open, the spring loaded dosimeter platform fully

depressed, and no dosimeter in the well. Dose rates were

calculated to a distance of 91 centimeters ( 3 ft) above the

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 the source, Figures

11, 12 & 13. Dose rates were calculated to a distance of 91

centimeters ( 3ft) above the opening perpendicular to the

horizontal plane of the opening. Spacer block was removed.
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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-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 using the TS-3494/UDM-2

calibrator, Figures 16 & 17 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 aligned with but not protruding from

the opening in the shield.

8



SECTION 3

RESULTS OF. CALCULATIONS

Task 1

Photon flux from bremsstrahlung 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

91 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 the 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.

Task 2

Figure 9 shows the photon flux from bremsstrahlung for

seven energy groups (0.0-1.6 MeV) for the centerline

perpendicular to th6 horizontal plane at the opening on

the discharge well with the platform fully depressed and

no dosimeter in the well. Figure 10 shows the total photon-

dose rate from bremsstrahlung for this same configurationi.

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

9



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
-2 3of Sr/Y-90 in the cloud was 3.44 x 10 Ci/m each, for Ci total

of 6.9 x 10- 2Ci/m3. The dose rate was calculated to be

31.2 Rad/hr.

Task 5

Figure 14 shows the photon flux from bremsstrahlung for

seven energy• groups (0.0-1.6 MeV) for the centerline perpen-

dicular to the horizontal plane at the opening on the dis-

charge well with the platform fully released and no dosimeter

in the well. Figure 15 shows the total photon dose rate from

bremsstrahlung for this same configuration. Both figures

are from 0.0 cm to 91 cm above the opening on the discharge

well.

Task 6

Figure 16 shows the photon flux from bremsstrahlung 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.
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SECTION 4

DISCUSSION OF RESULTS

Task 1 (Figures 5, 6,7, 8)

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 attenuated

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 2.6 millirem/hr

and compared to a measured dose rate from reference 6 of

2.5 millirem/hr ±0.5. All of the dose rate at this point

was bremsstrahlung and was produced primarily by the three

50 millicurie sources in the discharge well with the major

contribution being the 50 millicurie source located

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 doserate

meter assembly whichwas attenuated at an angle to the handle

on the case through the tungsten wheel, aluminum drawer and

assembly housing-and the case. * The bremsstrahlung was

produced totally in the two 10 mill windows of the source.

Task 2 (Fic ure 9 and 10)

Along the centerline of the opening in the discharge well

to approximately 21 inches above the opening the 125 micro-

curie source is visible with the top of the source opening

.gradually covering the source from view until. totallyv hidden.

The partially visible source was divided into two portions
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with the visible protion being attenuated only through the

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 the 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 the 125 microcurie source was

included in the attenuation for the 50 millicurie source

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 area 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

.91 cm above the assembly.. The beta dose rate 3 cm above the

source was calculated to be 102 Rad/hr which is comparable

to the location and dose rate that would be measured by a

TLD chip.

Bremsstrahlung flux was calculated by dividing the source

area into two parts, the portion being generated in the

20 mil windows with no attenuation in the shutter and the

portion attenuated by the tungsten..

Iask 4

Task 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 source. 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 to bremsstrahlung. The additional

attenuation through the brass platform by the three 50

millicurie sources required 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

R ad position 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 doserate was calculated. The source was

divided into four portionrs 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 rate from reference 6 was much higher than

the calculated dose rate. This assembly adjusts the source

strength by moving the source within its opening. There are

*no stops to prevent the source from extending beyond the

opening and space does exist between this opening in the

doserate meter assembly and the tungsten wheel. Since

bremsstrahl.ung is produced in the two windows of the source,

26



any extension of the windows past the opening would provide

a direct shine through this space. It should be noted that.

the doserate from an uncovered 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 flux to the personnel, making it

negligible. Only in two instances would the beta be measure-

able to personnel, at the edge of the discharge well opening

directly across from a 50 millicurie source with the plat-

form depressed, and directly over the ratemeter opening with

the warning cover removed. All beta flux is from the Y-90

with the majority of the bremsstrahlung generated in the two

10 mil windows.

The dose rate in both the discharge well and the ratemeter

would be much higher if the windows of the sources extend

beyond their openings.
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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

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, even

though adequately 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 technique

is discussed here, allowing direct calculation of dose rates

due to bremsstrahlung. There are two fairly Well accepted semi.-

empirical techniques to determine the fraction of the beta-

ray energy dissipated as external bremsstrahlung (3,4). The

one used in the calculations presented in this report from

reference 3 is as follows:

f = 1.23 x 10-4 (2 .+ 3) E2  (A-2)
max

where f fraction resulting in bremsstrahlung per

beta absorbed [MeV/ ]

E = maximum beta energy [MeV]
max

Z=effective atomic number, given by

A-1



ZfZ 2  (A-2)

aa

where:

f = fraction of number of atoms .ofa

atomic number Aa

Z = Atomic number of element in material
a

under consideration

Thus, the above relationships (A-i and A-2) allow computation

of the total bremsstrahlung 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• expressed as:

I(X) = I(O)e -(!/P)x (A-3)

where:

P/p = apparent mass absorption

coefficient .[cm2 /g m]

X = mass distance [gm/cm 2]

The most reliable source of information on these coefficients

is empirical in nature. The mass absorption coefficient is

nearly independent of the atomic weight of the absorbing medium

and increases only slightly with.its atomic mass number,. (3).

The functional dependence of pf/p upon E can be represented
max

by the expression

-/p 417E (A-4)
max

A-2



where:

E max= max beta particle energy [MeV]

/p = apparent mass absorption

coefficient [cm2/cm]

For simplicity, total mass absorption curves, i.e., I/I are

given in Figures 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 bremsstrahlung spectrum from beta absorption can be deter-

mined from the following table (3):

BREMSSTRAPhLUNG SPECTRUM FROM BETA ABSORPTION

)
Photon Energy intervals Percent of Total Intensity

in Fraction of the Contributed by Photons

Maximum Beta Energy in Energy intervals

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

to
to
to
to
to
to
to
to
to
to

0.1
0.2
0.3
0.4
0.5
0.6
0. 7

0.8
0.9
1.0

43.5
25.8
15.2

8.3
4.3
2.0
0.7
0.2
0.03

< 0.01

The problem can now be solved utilizing the well established

techniques for gamma-ray shielding found in the literature.

. I
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APPENDIX B

Use of the Exponential Inverse Square
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 conditions, 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

penetrated through a thickness X of absorbing medium was

found to be exponential in behavior for approximately 99%

of the beta particle range (5)

Thus, beta-radiation dosimetry may be treated analogous to

gamma-ray dosimetry, over short ranges, i.e., distances less

than the Maximum range of the beta particle.

The beta-point-source dose rate formula for exponential

inverse-square formulation is givenby:

1.7 x 105 2 C e-( r

2
r

where:

D = Beta Dose Rate [Rad/Hr]

2.p'/,= Apparent Absorption Coefficient [cm igm)

E av Average Beta Energy [Myv]

C= Source Strength [Ci]

r= Source to Receptor Distance [m/cm2

B- 1



The difficulty in employing the exponential inverse square

formulation lies in making an appropriate choice of apparent

absorption coefficient. Note that (p/p) is an absorption,

not attenuation, coefficient, therefore there is no need for

considering buildup factors.

The apparent absorption coefficient can be fairly well repre-

sented by:

1 17 (B-2)

(Emax )1.14

where: E is in MeVmax

The above formulation is an acceptable method of calculating

beta dose rates for distances less than the maximum beta-

particle range.

B-2
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ABSTRACT

This report contains the results of dose rate calculations to operating

personnel using the RADIAC AN/tUDM-2 calibrator. The calibrator contains

four 35 millicurie ±20%/. 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.

provided on each assembly to facilitate handling. (Ref. 1)

Figure 1.3 is a sectional view of the RADIAC TS-3495/UDM-2 discharge well

assembly, which contains four Sr/Y-90 sources; three 35 ±20% millicurie sources

) in the lower cavity and one 30 ±20% microcurie source in the upper cavity.

The lower field of radiation (due to the three 35 microcurie sources) 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)

attached to the top of the discharge well assembly 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-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 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.
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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.
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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. 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 figures 3.1, 3.2, 3.3 and

3.4 show flux and dose rates 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 consisted of 65% copper and 35% zinc, the

discharge well platform was depressed and empty, 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 rates to operating personnel using the TS-3495/UDM-2 calibrator were

calculated 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

plane 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.
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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 ± 200% 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 the 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 calibrator 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. Tables 3.11 and'3.12 and Figures 3.11 and 3.12

present flux and dose respectively for this configuration.

Task 6

The dose rate to operating personnel 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.
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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 perpendicular to the

case. The energies shown in Table 3.1 are the average energy for each energy

group. The total dose rate due to bremsstrahlung 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 present the photon flux from bremsstrahlung for

seven energy groups (0.0 - 1.6 MeV) for the centerline perpendicular to the

horizontal plane at the opening on the discharge well with the platform fully

depressed and no dosimeter in the well. Table 3.6 and Figure 3.6 present the

total photon dose 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

seven 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 from bremsstrahlung is shown in Table 3.9 and

Figure 3.9 for this same configuration. Table 3.10 and Figure 3.10 provide

the 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

free path. The concentration of Sr/Y-90 in the cloud was 2.89 x 10-2 Ci/m3

-2 3each, for a total concentration of 5.78 x 10- Ci/m . The dose rate was

calculated to be 26.24 Rad/hr. This dose rate includes the additional 20%

uncertainty in source strength.

Task 5

Table 3.11 and Figure 3.11 present the photon flux from bremsstrahlung for

seven energy groups (0.0 - 1.6 MeV) from the centerline perpendicular to the

horizontal 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 for 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 Figure 3.13

seven energy groups (0.0 -

hole in the doserate meter

of the hole.

Table 3.14 and Figure 3.14

the same configuration.

Table 3.15 and Figure 3.15

configuration.

present the photon flux from bremsstrahlung for

1.6 MeV) beginning at the upper edge of the 1.8 cm

drawer up to the case at a 450 angle to the centerline

present the total dose rate from bremsstrahlung for

present the dose rate from beta for the same
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Table 3.r-

FLUX PERPENDICULAR TO CASE AT HANDLE

NEAR DISCHARGE WELL

Distance A V E R A G E E N E R G Y (E)
From Case

(cm) .12 MeV .34 MeV .57 MeV .80 MeV 1.03 MeV 1.26 MeV 1.49 MeV-

.1 7.35-03 1.43+01 1.37+02 2.03+02 .1.82+02 1.18+02 5.05+01

.2 7.15-03 1.40+01 1.34+02 1.98+02 1.77+02 1.15+02 4.83+01

.3 6.96-03 1.38+01 1.31+02 1.93+02 1.73+02 1.12+02 4.71+01

.4 6.78-03 1.35+01 1.28+02 1.88+02 1.69+02 1.10+02 4.60+01

.5 6.60-03 1.33+01 1.25+02 1.84+02 1.65+02 1.07+02 4.56+01

.7 6.27-03 1.28+01 1.19+02 1.75+02 1.57+02 1.02+02 4.27+01

1.0 5.81-03 1.22+01 1.12+02 1%.64--02 1.45+02 9.53+01 3.99+01

2.0 4.60-03 1.05+01 9.20+01 1.33+02 1.19+02 7.72+01 3.23+01

3.0 3.74-03 9.22+00 7.75+01 1.11+02 9.87+01 6.39+01 2.67+01

4.0 3.09-03 8.20+00 6.70+01 9.40+01 8.36+01 5.40+01 2.25+01

5.0 2.60-03 7.37+00 5.81+01 8.11+01 7.18+01 4.63+01 1.93+01

7.0 1.92-03 6.11+00 4.58+01 6.26+01 5.81+01 3.53+01 1.48+01

10.0 1.30-03 4.80+00 3.41+01 4.54+01 3.95+01 2.52+01 1.05+01

15.0 7.81-04 3.46+00 2.31+01 2.97+01 2.54+01 1.61+01 6.66+00

20.0 5.19-04 2.63+00 1.69+01 2.13+01 1.79+01 1.13+01 4.65+00

30.0 2.77-04 1.68+00 1.03+01 1.25+01 1.04+01 6.47+00 2.60+00

40.0 1.72-04 1.17+00 6.99+00 8.35+00 6.83+00 4.22+00 1-.73+00

50.0 1.17-04 8.66-01 5.07+00 5.98+00 4.85+00 2.99+00 1.22+00,

70.0 6.41-05 5.29-01 3.03+00 3.51+00 2.82+00 1.72+00 7.05-01

100.0 3.32-05 3.00-01 1.69+00 1.93+00 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] E 00

.3 [1.19±.24] E 00

.4 [1.16±.23] E 00

.5 [1.13±.23] E 00

.7 [1.08±.223 E 00

1.0 [1.01±.2.] E 00

2.0 [8.20±1.64] E-01

3.0 [6.83±1.37] E-01

4.0 [5.79±1.16] E-01

5.0 [5.24±1.05] E-01

7.0 [3.85±.77] E-01

10.0 [2.78±.56] E-ol

15.0 [1.80±.36] 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±.71] E-02

70.0 [2.08±.42] E-02

100.0 [1.14±.23] E-02
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Table 3_3

FLUX PERPENDICULAR TO CASE AT HANDLE

NEXT TO RATEMETER

A V E R A GE E N ER Y (E)Distance
From Case

(cm) .12 MeV .34 MeV .57 MeV .80 MeV 1.03 MeV 1. 26 MeV 1.49 MeV

.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

1.65-01

1.64-01

1.62-01

1.61-01

1.60-01

1.56-01

1.51-01

1.40-01

1.28-01

1.18-01

1.10-01

9.47-02

7.75-02

5.77-02

4.46-02

2.89-02

2.03-02

1.50-02

9.15-03

5.19-03

1.81+01

1.77+01

1.71+01

1.68+01

1.64+01

1.56+01

1.46+01

1.17+01

9.61+00

8.03+00

6.82+00

5.08+00

3.51+00

2.14+00

1.44+00

7.80-01

4.89-01

3.35-01

1.81-01

9.67-02

9.97+01

9.73+01

9.49+01

9.26+01

9.04+01

8.62+01

8.05+01

6.50+01

5.37+01

4.52+01

3.85+01

2.91+01

2.03+01

1.26+01
8.62+00

4.78+00

3.04+00

2.11+00

1.19+00

6.28-01

1.00+02

9.85+01

9.58+01

9.36+01

9.15+01

8.76+01

8.21+01

6.73+01

5.64+01

4.60+01

4.15+01

3.20+01

2.30+01

1.49+01

1.04+01

6.03+00

3.95+00

2.79+00

1.61+00

8.74-01

7.50+01

7.33+01

7.17+01

7.02+01

6.87+01

6.58+01

6.19+01

5.12+01

4.33+01

3.59+01

3.23+01

2.52+01

1.85+01

1.22+01

8.68+00

5.11+00

3.39+00

2.42+00

1.41+00

7.72-01

4.46+01

4.36+01

4.27+01

4.18+01

4.10+01

3.94+01

3.71+01

3.10+01

2.63+01

2.28+01

1.99+01

1.57+01

1.17+01

7.79+00

5.63+00

3.36+00

2.25+00

1.61+00

9.49-01

5.23-01

1.84+01

1.80+01

1. 76+01

1.73+001

1.69+01

1.63+01

1.54+01

1.28+01

1. 10+01

9.49+00

8.32+00

6.96+00

4.91+00

3.30+00

2.40+00

1.44+00

9.64-01

6.93-01

4.08-01

2.25-01
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Table 3.4

DOSE RATE PERPENDICULAR TO CASE

AT HANDLE NEXT TO RATEMETER

Distance
From Case Dose Rate

(cm) (mR/hr)

.i [5.84±1.17] E-01

.2 [5.71±1.14] E-01

.3 [5.56±1.113 E-01

.4 [5.45±1.09] E-01

.5 [5.33±1.07] E-01

.7 [5.11±1.02] E-01

1.0 [4.79±.96] E-01

2.0 [3.95±.79] E-01

3.0 [3.32±.66] E-01

4.0 [2.84±.57] E-01

5.0 [2.46±.49] E-01

7.0 [1.91±.38] E-01

10.0 [1.38±.28] E-01

15.0 [9.00±1.80] E-02

20.0 [6.38±2.28] E-02

30.0 [3.72±.74] E-02

40.0 [2.45±.49] E-02

50.0 [1.74±.35] E-02

70.0 [9.71±1.94] E-03

100.0 [5.49±1.10] E-03
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Table -. 5

FLUX AT CENTERLINE OF DISCHARGE WELL

WITH PLATFORM DEPRESSED

AVERAGE ENERGY (E)

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

.12 MeV

9.49+03

9.47+03

8.97+03

8.55+03

8.16+03

7.44+03

6.38+03

4.24+03

2.96+03

2.03+03

1.44+03

8.97+02

4.23+02

2.08+02

1. 16+02

5.25+01

2.75+01

1.60+01

6.29+00

2.0+00

.34 MeV

7.80+03

7.69+03

7.35+03

7.07+03

6.78+03

6.25+03

5.82+03

4.20+03

3.24+03

2.51+03

1.96+03

1.31+03

7.26+02

3.45+02

2.06+02

1.03+02

6.04+01

3.87+01

1.89+01

8.13+00

.57 MeV

5.0+03

4.94+03

4.74+03

4.56+03

4.39+03

4.07+03

3.97+03

2.93+03

2.20+03

1.73+03

1.34+03

9.16+02

5.15+02

2.79+02

1.58+02

8.01+01

4.72+01

3.04+01

1.52+01

6.63+00

.80 MeV

2.98+03

2.95+03

2.81+03

2.72+03

2.63+03

2.44+03

2.12+03

1.57+03

1.16+03

9.15+02

7.17+02

4.96+02

2.91+02

1.57+02

9.28+01

4.76+01

2.84+01

1.86+01

9.45+06

4.34+00

1.03 MeV

1.61+03

1.58+03

1.53+03

1.47+03

1.42+03

1.32+03

1.16+03

8.62+02

6.44+02

5.11+02

4.03+02

2.81+02

1.68+02

8.5+01

5.49+01

2.82+01

1.69+01

1.11+01

5.68+00

2.63+00

1.26 MeV

7.71+02

7.56+02

7.29+02

7.05+02

6.81+02

6.35+02

5.57+02

4.16+02
3.14+02

2.49+02

1.98+02

1.39+02

8.31+01

4.69+01

2.77+01

1.43+01

8.59+00

5.66+00

2.93+00

1.37+00

1.49 MeV

2.79+02

2.75+02

2.64+02

2.55+02

2.46+02

2.30+02

2.03+02

1.53+02

1.16+02

9.24+01

7.40+01

5.20+01

3.16+01

1.85+01

1.07+01

5.54+00

3.35-00

2.21+00

1.15+00

5.44-01
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Tab1 3.6

DOSE RATE AT CENTERLINE OF DISCHARGE WELL

WITH PLATFORM DEPRESSED

Distance

Above

Opening Dose Rate

(cm) (mR/hr)

.1 [2.42±.48] E+01

.2 [2.40±.48] E+01

.3 [2.22±.44] E+01

.4 [2.14±.43] E+01

.5 [2.06±.41] E+01

.7 [1.91±.38] E+01

1.0 [1.73±.35] E+01

2.0 [1.27±.25] E+01

3.0 [9.52±1.91 E 00

4.0 [7.43±1.49] E 00

5.0 [5.77±1.15] E 00

7.0 [3.94±.79] E 00

10.0 [2.25±.45] E 00

15.0 [1.07±.21] E-01

20.0 [6.95±1.39] E-01

30.0 [3.53±.71] E-01

40.0 [2.09±.42] E-01

50.0 [1.35±.27] E-01

70.0 [6.78±1.36] E-02

100.0 [3.73±.75] E-02

'i
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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±.551 E-03

.5 [2.50±.50] E-03

1.0 .[1.70±.34] E-03

2.0 [7.50±1.50] E-04

3.0 [3.41±.68] E-04

4.0 [1.0_5±.211 E-04

5.0 N.D.

Note:

N.D. = Not Detected
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Ta 3.8

FLUX AT CENTERLINE OVER RATEMETER

OPENING WITHOUT COVER

O)

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

AVERAGE ENERGY

.12 MeV

5.90+03

5.64+03

5.39+03

5.16+03

4.94+03

4.55+03

4.04+03

2.84+03

2.11+03

1.63+03

1.29+03

8.71+02

5.42+02

2.97+02

1.87+02

9.35+01

5.60+01

3.72+01

1.99+01

1.01+01

.34 MeV

3.89+03

3.72+03

3.55+03

3.40+03

3.26+03

3.00+03

2.66+03

1.87+03

1.39+03

1.07+03

8.50+02.

5.74+02

3.57+02

1.95+02

1.23+02

6.15+01

3.68+01

2.45+01

1.31+01

6.63+00.

.57 MeV

4.18+03

4.00+03

3.82+03

3.66+03

3.50+03

3.22+03

2.86+03

2.01+03

1.49+03

1.15+03

9.13+02

6.16+02

3.83+02

2.09+02

1.32+02

6.60+01

3.95+01

2.63+01

1.40+01

7.11+00

.80 MeV

2.83+03

2.71+03

2.59+03

2.48+03

2.37+03

2.18+03

1.94+03

1.36+03

1.01+03

7.79+02

6.19+02

4.17+02

2.60+02

1.42+02

8.93+01

4.47+01

2.68+01

1.78+01

9.50+00

4.82+00

1.03 MeV

1.62+03

1.54+03

1.48+03

1.42+03

1.36+03

1.25+03

1.11+03

7.79+02

5.77+02

4.45+02

3.53+02

2.38+02

1.51+02

8.11+01

5.10+01

2.55+01

1.53+01

1.02+01

5.43+00

2.75+00

1.26 MeV

8.06+02

7.69+02

7.36+02

7.04+02

6.74+02

6.20+02

5.51+02

3.87+02

2.87+02

2.21+02

1.76+02

1. 18+02

7.37+01

4.03+01

2.54+01

1.27+01

7.60+00

5.05+00

2.70+00

1.37+00

1.49 MeV

2.91+02

2.78+02

2.66+02

2.54+02

2.44+02

2.24+02

1.99+02

1.40+02

1.04+02

7.99i01

6.34+01

4.28+01

2.66+01

1. 46+01

9.16+00

4.59+00

2.75+00

1.82+00

9.74-01

4.94-01

(i)
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Table 3.9

DOSE RATE AT CENTERLINE OVER

RATEMETER OPENING WITHOUT COVER

Distance
Above

Opening Dose Rate
(cm) (mR/hr)

.1 [1.90-.38] E+01

.2 [1.81t.361 E+01
.3 [1.73t.35] E+01
.4 [1.66t.33] E+01

.5 [1.59t.321 E+01

.7 [1.46t.29] E+O1
1.0 [1.30-±.2,61 E+01

2.0 [9.04±1.81J E+00
3.0 [6.76±1.35] E+00
4.0 [5.21±-1.04] E+00
5.0 [4.14±.83J E+00
7.0 [2.79±.56] E+00

10.0 [1.74±.35] E+00
15.0 [9.50±1.9J E-01
20.0 [5.98±1.20] E-01
30.0 [2.99±.601 E-01
40.0 [1.79±.36] E-01
50.0 [1.19±.24] E-01

70.0 [6.36±1.27] E-02
100.0 [3.22±.643 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] E+01

.5 [3.47±.69J E+01

.7 [3.19±.64] E+01

1.0 [2.83±.57] E+01

2.0 [1.97±.39J E+01

3.0 [1.45±.29] E+O1

4.0 [1.11±.22J E+01

5.0 [8.77±1.75] E+00

7.0 [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

70.0 [.7.83±1.57] E-02

100.0 [3.09±.62] E-02
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Table 3 .-i

FLUX AT CENTERLINE OF DISCHARGE WELL

WITH PLATFORM RELEASED

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

AVERAGE ENERGY (E)

.12 MeV

3.4+02

3.22+02

3.0.7+02

2.96+02

2.82+02

2.61+02

2.26+02

1.53+02

1.07+02

7.63+01

5.49+01

3.50+01

1.72+01

6.80+00

4.19+00

1.98+00

1.29+00

8.5-01

4.68-01

2.32-01

.34 MeV

2.16+03

2.08+03

1.99+03

1.92+03

1.84+03

1.69+03

1.47+03

1.05+03

7.71+02

5.88+02

4.43+02

2.99+02

1.64+02

8.50+01

4.89+01

2.61+01.

1.66+01

1.13+01

6.28+00

3.31+00

.57 MeV

1.88+03

1.81+03

1.74+03

1.68+03

1.62+03

1.49+03

1.31+03

9.61+02

7.21+02

5.64+02

4.37+02

2.98+02

1.72+02

9.50+01

5.43+01

2.87+01

1.79+01

1.21+01

6.63+00

3.41+00

.80 MeV

1.30+03

1.26+03

1.21+03

1.16+03

1.13+03

1.05+03

9.13+02

6.77+02

5.03+02

3.96+02

3.08+02

2.15+02

1.27+02

6.85+01

4.15+01

2.22+01

1.38+01

9.,45+00

5.21+00

2.73+00

1.03 MeV

7.69+02

7.42+02

7.15+02

6.92±02

6.66+02

6.22-02

5.46-02

4.03+02

3.04+02

2.41+02

1.90+02

1.33+02

7.98+01

4.20+01

2.68+01

1.43+01

8.89+00

6.06+00

3.35+00

1.74+00

1.26 MeV

3.97+02

3.84+02

3.69+02

3.57+02

3.45+02

3.22+02

2.84+02

2.13+02

1.60+02

1.27+02

1.0+02

7.07+01

4.26+01

2.35+01

1.45+01

7.74+00

4.82+00

3.28+00

1.81+00

9.44-01

1.49 MeV

1.52+02

1.47+02

1.42+02

1.37+02

1.33+02

1. 24+02

1.09+02

8.28+01

6.27+01

4.99+01

3.99+01

2.81+01

1.77+01

9.25+00

5.94+00

3.18+00

1.97+00

1. 35+00

7.42-01

3.87-01
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Table 3.12

DOSE RATE AT CENTERLINE OF DISCHARGE

WELL WITH PLATFORM RELEASED

Distance
Above Opening Dose Rate

(cm) (mR/hr)

.1 [8.89±1.78] E 00

.2 [8.52±1.70] E 00

.3 [8.27±1.65] E 00

.4 [7.81±1.561 E 00

.5 [7.43±1.49] E 00

.7 [6.90±1.38] E 00

1.0 [6.04±1.21] E 00

2.0 [4.45±.89] E 00

3.0 [3.31±.66] E 00

4.0 [2.58±-m52] E 00

5.0 [2.03±.41] E 00

7.0 [1.40±.28] E 00

10.0 [8.16±1.63] E-01

15.0 [4.25±.85] E-01

20.0 [2.64±.53] E-01

30.0 [1.41±.28] E-01

40.0 [8.81±1.76] E-02

50.0 [6.00±1.20] E-02

70.0 [3.31±.66] E-02

100.0 [1.72±.34] E-02
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Table 313

FLUX THROUGH HOLE IN RATEMETER DRAWER

Id
a'

Distance from
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

25.0

AVERAGE EENERGY

.12 MeV

1.10+03

1.06+03

1.02+03

9.83+02

9.49+02

8.86+02

8.03+02

5.96+02

4.60+02

3.66+02

2.98+02.

2.08+02

1.34+02

7.61+01

4.90+01

3.41+01

.34 MeV

1.12+03

1.08+03

1.04+03

1.01+03

9.72+02

9.07+02

8.22+02

6.11+02

4.71+02

3.75+02

3.05+02

2.13+02

1.38+02

7.80+01

5.01+01

3.49+01

.57 MeV

2.04+03

1.96+03

1.89+03
1.83+03

1.77+03

1.65+03

1. 49+03

1.11+03

8.55+02

7.05+02

5.53+02

3.87+02

2.50+02

1.42+02
9.10+01

6.34+01

.80 MeV

1.61+03'

1.55+03

1.49+03

1.44+03

1.39+03

1.30+03

1.18+03

8.73+02

6.74+02

5.36+02

4.36+02

3.05+02

1.97+02

1.12+02

7.17+01

4.99+01

1.03 MeV

9.82+02

9.46+02

9.12+02

8.80+02

8.49+02

7.93+02

7.19+02

5.34+02

4.12+02

3.27+02

2.66+02

1.86+02

1.16+02

6.82+01

4.38+01

3.05+01

1.26 MeV

5.09+02

4.91+02

4.74+02

4.57+02

4.41+02

4.12+02

3.73+02

2.77+02

2.14+02

1.70+02

1.38+02

9.68+01

6.24+01

3.54+01

2.27+01

1.58+01

1.49 MeV

1.89+02

1.82+02

1.75+02

1.69+02

1.63+02

1.52+02

1.38+02

1.02+02

7.91+01

6.29+01

5.12+01

3.58+01

2.31+01

1.31+01

8.42+00

5.86+00

(E)
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Table 3.14

DOSE RATE FROM BREMSSTRAHLUNG

THROUGH HOLE IN RATEMETER DRAWER

Distance
from

Opening Dose Rate
(cm) (mR/hr)

.1 [9.47±1.89] E+00

.2 [9.12±1.82] E+00

.3 [8.78±1.76] E+00

.4 [8.48±1.70] E+00

.5 [8.19±1.64] E+00

.7 [7.65±1.53] E+00

1.0 [6.93±1.39] E+00

2.0 [5.14±1.03] E+00

3.0 [3.97±.79] E+00

4.0 [3.16±.63] E+00

5.0 [2.57±.51] E+00

7.0 [1.80±.36] E+00

10.0 [1.16±.23] E+00

15.0 [6.57±1.31] E-01

20.0 [4.22±.84] E-01

25.0 [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 Rate-meter Drawer (Rad/hr)

.1 [3.74±.75] E+00

.2 [3.60±.72J E+00

.3 [3.46±.69] E+00

.4 [3.34±.66] E+60

.5 [3.22±.64] E+00

.7 [3.00±.60] E+00

1.0 [2.71±.54J E+00

2.0 [2.00±.40] E+00

3.0 [1.53±.31] E+00

4.0 [1.21±.24] E+00

5.0 [9.73±1.95] E-01

7.0 [6.69+1.34] E-01

10.0 [4.21±.84] E-01

15.0 [ 2.28+t465 E-0.

20.0 [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

attenuated 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 through the 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 above the opening, the 30 microcurie source window is visible with

the top of the source opening gradually covering the source from view until it

is totally hidden. The partially visible source was divided into two portions

for calculational purposes. The visible portion was attenuated only through

the two 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 depressedbut 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 centerline
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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 corresponding

dose rate along 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 by dividing 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 enveloped in

a semi-infinite cloud equal in radius of one mean free path. This calculation

represented the total airborne dispersion of the four 35 millicurie Sr/Y-90

sources and the 30 microcurie 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 through 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 the source

visible is at the upper edge of the drawer opening. This point is where

the maximum dose rates for beta and bremsstrahlung were calculated. The

source was divided into four portions to accommodate the various shielding

materials and thicknesses. Beta dose rate at that angle was calculated

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

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, even

though adequately 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 technique

is discussed here, allowing direct calculation of dose rates

due to bremsstrahlung. There are two fairly well accepted semi-

empirical techniques to determine the fraction of the beta-

ray energy dissipated as external bremsstrahlung (3,4). The

one used in the calculations presented in this report from

reference 3 is as follows:

f = 1.23 x 10-4(2 + 3) E2 (A-1)max(-l

where f = fraction resulting in bremsstrahlung per

beta absorbed [MeV/ ]

Ema• maximum beta energy [MeV]

= effective atomic number, given by

A-1

...- - ý __ _. _; .11. _-__ _rý'ý.- ..' -'ý:ý_. - - --' : .. - :., .. ' '_- ; ."I'+1 _.:+!ý __ý: '+.. .: '. I - . ý - .- .- :a w, ow



~f 2
Z f Z2

= aa (A-2)
zfz

a a

where:

f = fraction of number of atoms ofa
atomic number Aa

Z = Atomic number of element in material
a

under consideration

Thus, the above relationships (A-I and A-2) allow computation

of the total bremsstrahlung 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(X) = I(O)e -(j/p)X (A-3)"

where:

P/P = apparent mass absorption

coefficient [cm 2gm]

X = mass distance [gm/cm ]

The most reliable source of information on these coefficients

is empirical in nature. The mass absorption coefficient is

nearly independent of the atomic weight of the absorbing medium

and increases only slightly with its atomic mass number, (3).

The functional dependence of p/p upon E can be represented
max

by the expression

./p = 17E- 1 . 1 4  (A-4)max

A-2



where:

Emax = max beta particle energy [MeV]

•/•= apparent mass absorption

coefficient (cm 2 /gm]

For simplicity, total mass absorption curves, i.e., I/I are

given in Figures A-I through A-7 for a variety of shield

materials.

Now that the total bremsstrahlung fraction has been determined

through the use of Figures A-I through A-7 and Equation A-i,

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 Energy in Energy Intervals

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

to 0.1
to 0.2
to 0.3
to 0.4
to 0.5
to 0.6
to 0.7
to 0.8
to 0.9
to 1.0

43.5
25.8
15.2

8.3
4.3
2.0
0.7
0.2
0.03

< 0.01

The problem can now be solved utilizing the well established

techniques for gamma-ray shielding found in the literature.
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