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DEPARTMENT OF THE ARMY

HEADQUARTERS US ARMY MATERIEL DEVELOPMENT AND READINESS COMMAND

* ,15001 EISENHOWER AVENUE. ALEXANDRIA. VA. 22333

DRCSF-P/83-0047 27 May 1983

Director
Nuclear Material Safety and Safeguards
ATrN: Radioisotopes Licensing Branch
US Nuclear Regulatory Conmission
Washington DC 20555

Gentlenen:

Forwarded is US Army Communications-Electronics Conrand application for renewal
and corplete revision of Special Nuclear Material License Number SNM-1327. This
request is for plutonium,-239 check sources to be used with Army alpha detection
survey instrument. .Renewed license will not permit procurement of additional or
replacement items.

Please acknowledge receipt of correspondence on enclosed DA -Form 209 Mail Reply
Card.

Sincerely,

2 End L. L.
as Chief

Safety Office

CF:
HQDA (DASG-PSP-E) WASH DC 20310, 2 cys, w/encl
Director, DARCOM Field Safety Activity, Charlestown, IN 47111, w/encl
Ccmnander, US Army Cornnunications-Electronics Corrnand, ATTN: DRSEL-SF-MR,

Fort Momnouth, NJ 07703 w/o encl

9O: 6V EG ON_ _ [9._

COPY~~~ 
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US Nuclear Regulatory Commission (NRC)

LICENSE APPLICATION
FOR

RENEWAL AND COMPLETE REVISION OF

NRC SPECIAL NUCLEAR MATERIAL LICENSE
NUMBER SNM-1327

FOR THE

PLUTONIUM CHECK SOURCE (MODEL CS-i)

UTILIZED WITH THE

AN/PDR-60 RADIAC SET

HEADQUARTERS
U.S.ARMY COMMUNICATIONS-ELECTRONICS COMMAND

ICECOM]
Fort Monmouth, New Jersey 07703



QEPARTMENT OF THE ARMY
HEADQUARTERS ARMY COMMUNICATIONS-ELECTRON,o%;S COMMAND

AND FORT MONMOUTH
FORT MONMOUTH, -NEW JERSEY 07703

REPLY TO

ATTENTION OF:

DRSEL-SF-MR I3 MAY 1983

SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission
(NRC) Special Nuclear Material License Number SNM-1327

Commander
.US Army Materiel Development and

Readiness Command
ATTN: DRCSF-P
5001 Eisenhower Avenue
Alexandria, Virginia 22333.

1. The Department of the Army (DA), US Army Communications-Electronics Command

(CECOM),.ATTN: DRSEL-SF, Fort Monmouth, New Jersey, is hereby making applica-
tion for renewal and complete revision to subject license to receive title to,
own, acquire, deliver, receive, possess, use and transfer special nuclear material
in accordance with paragraph 70.21 of Title 10, Chapter 1, Code of Federal

Regulations, Part 70.

239
2. The special nuclear material I3'Plutonium is used in the manufacture of the
Eberline Instrument Corporation (EIC) Model CS-l check source. Earb IC Model-

CS-l check source contains a maximum activity of ten nanocuries of . 2 39lutonium.
The maximum quantity to be possessed at any one time is one gram of Plutonium.

3. Request that this license be renewed for an additional period of five years.

The current expiration date of this license is 30 June 1983.

4. Management of.the radiation safety program specific for the EIC Model CS-I

check sources will be the responsibility of Mr. Bernard M. Savaiko, License
Manager, Mr. Barry J. Silber, Radiation Protection Officer (RPO), and 1s.
Patricia A. Elker, Alternate RPQ. Supplement A describes the qualifications of

the individuals listed above. The radiation safety program for control of the

EIC Model CS-i check source is listed in Supplement B.

5. The EIC Model CS-l check sources are to check the operational status of the

*AN/PDR-60 Radiac Set which is the standard Army Alpha detection survey instru-
ment. The AN/PDR-60 is the military version of the commercially available EIC
Model PAC-ISAGA Portable Alpha Scintillation Counter. These check sources are
possessed on a worldwide level by the Department of Defense installations and

activities which are under the control of the appropriate DA military and/or

civilian personnel. Storage of. these sources are provided by Lexington Blue-

Grass Depot Activity (LBDA), Lexington, Kentucky; New Cumberland Army Depot



DRSEL-SF-MR M MAY 1983
SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission

(NRC) Special Nuclear Material License Number SNM-1327

(NCAD), New Cumberland, Pennsylvania; Red River Army Depot (RRAD), Texarkana,
Texas; Sacramento Army Depot (SAAD), Sacramento, California,and Sharpe Army Depot
(SHAD), Lathrop, California.

6. The Model CS-I check source is assembled on to the end of the alpha scintilla-
tion probe (EIC Model AC-3/Probe, Radiac DT-243/PDR-60) used in conjunction with
the AN/PDR-60 Radiac Set. The check source is placed in the operational mode by
rotating the active surface of the source directly in front of the probe face.
The AN/PDR-60 Radiac Set will be the only instrument provided with the EIC Model
CS-I check source. Supplement C describes the method and frequency of calibration
as well as the standards used in the calibration of the AN/PDR-60.

7. The EIC Model CS-l check source is rectagular in shape and has a centered
recessed circular area. into which aqueous Plutonium Nitrate has been'deposited,
dried and fired at elevated temperatures. After an appropriate cooling time, the
check sources are checked by EIC for adherence by applying masking tape directly
on the active area of the sources. The masking tape is then removed from the
source and the adhesive side of the tape is checked for any removable contamination.
EIC requires that no more than 0.1 percent of the active material (i.e., Pu-239)
be removed for the source to pass the adherence test. A decal identifying th6
radionuclide, activity and date of manufacture is placed on the surface opposite the
recessed area.

8. Users of the AN/PDR-60 Radiac Set and Model CS-l check source are provided with
Technical Manual (TM) 11-6665-221-15 entitled, Operator, Organizational,Direct
Support, General Support and Depot Maintenance Manual Including Repair Parts List
for Radiac Set AN/PDR-60 (Eberline Instrument Corporation Portable Alpha Counter
Model PAC-lSAGA). This TM includes the appropriate radioactive material warning
notice on the inside front cover. This notice containing radiation safety infor-
mation regarding the Model CS-I check source is provided in.Supplement D. Supplement
E provides information regarding quality control acceptance procedures performed
by EIC just prior to time of purchase on the check sources. Finally, Supplement F
provides disposition instructions for damaged or'deformed check sources as given in
the TM.

9. The metal carrying case, which houses the AN/PDR-60 Radiac Set, provides stor-
age space for the check source when it is in use at the various user installations/
activities. Bulk storage of these sources at Army depots is done in two different
ways:

a. Bulk storage of the check sources in specially designed warehouses, and

b. Bulk storage of the radiac instruments and check 'sources within the metal

carrying cases.

10. A Record of. Environmental Consideration is provided by this command in com-

pliance with the requirements stipulated in both Federal and DA regulations

2



DRSEL-SF-MR IJ
SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission

(NRC) Special Nuclear Material License Number SNM-1327

governing evaluation of Army actions leading to possible environmental quality
degradation. Army regulation (AR 200-2) requires environmental evaluations as an
integral component of procurement or implementation of radioactive materials within
any equipment as a responsible effort in insuring national environmental goals are
attained. This Record of Environmental Consideration fulfills these requirements
insuring compliance with appropriate Federal and Army requirements. A finding of
no discernable radiological/environmental significance or hazard associated with
fielding of the EIC Model CS-I check source was concluded in the Record of Environ-
mental Consideration. (Annex 1 to Supplement B).

FOR THE COMMANDER:

JOHN T. PATTERSON
Colonel, GS
Chief of Staff

3
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NOTE

1. Enclosures 1 through 7 are concurrences from the major field
commands who are responsible for the use of 2 3 9pIutonium check
sources in conjunction with the AN/PDR-60 standard Army alpha
radiation detection instrument.

2. Enclosures 8 through 13 are the concurrences from,ldepot systems
which provide bulk storage and/or maintenance of these devices.

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

.N
I
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APOP-NC (22 Mar 83) 1st Ind
SUBJECT: Renewal and Corplete Revision of Departnent of US Nuclear Regulatory

(NRC) Special Nuclear Material License SNM-1327

HQ, United States Army Western Ccmnand, Fort Shafter, HI 96858, 6 Apr 83

TO: Conmander, HQ USA Coniunications-Electronics Conmand & Fort Monmouth,
ATIN: DRSEL-SF-MR, Fort MonnDuth, New Jersey 07703

1. Concur on both documents as written.

2. POC this headquarters, LTC Bushong, 438-1045.

FOR THE OJMMANDER:

1 Incl
nc

JAMES T. BUSHONG
LTC, GS
Chief, NBC Div, ODCSOPS

I
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* DJ-MS-MC (22 Mar 83) 1st Ind
SUBJECT: Renewal and Complete Revision of Department of US Nuclear Regulatory

(NRC) Special Nuclear Material License SNM-1327

Headquarters, Eighth United States Army, APO 96301 8 APR 8 3

TO: Commander, USA Communications-Electronics Command and Fort Monmouth
ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703

1. We have reviewed the inclosed license application to include the environ-
mental documentation and concur as written.

2. POC for this headquarters is CW2 Gary A. Baird, AVN 262-1101 ext 8230/8914.

FOR THE COMMANDER:

wd all incl L. Cu,:"MENTS
SFC. USA
Assistant Adjutant General

..f 2
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DEPARTMENT OF THE ARMY
HEADQUARTEhS, UNITED STATES ARMY JAPAN/IX CORPS

APO SAN FRANCISCO 96343

HEPLY TO

ATTENTION OF'

I1 APR 1983AJGC-OT

SUBJECT: Renewal and Complete Revision of Department of US Nuclear Regulatory
(NRC) Special Nuclear Material License SNM-1327

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

1. Reference letter, DRSEL-SF-MR, US Army Communications-Electronics Command,
22 Mar 83, SAB.

2. Review of subject renewal application submitted for Eberline Instrument
Corporation Model CS-1, 239 Plutonium check sources has been conducted by this
HQ. The environmental documentation in accordance with AR 200-2 incorporated
into subject authorization has also been reviewed. Concur with documents as
written.

3. POC this HQ is CPT Latham, AJGC-OT, AUTOVON 233-4806.

FOR THE COMMANDER:

D S. -ABTA
AJ, AGC
•st AG

(___1<; x C,/ J



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

FORT MONROE. VIRGINIA 23651

REPLY TO

ATTENTION OF: 15 APR 1983

ATCD-NC

SUBJECT: Renewal and Complete Revision of Department of US Nuclear
Regulatory (NRC) Special Nuclear Material License SNM-1327

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

1. Reference letter, DRSEL-SF-MR, CECOM, 22 March 1983, SAB.

2. Per
renewal

reference, this headquarters has reviewed and concurs with subject
application.

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

FOR THE COMMANDER:

DOREATHA MANGRUM
ASSISTANT ADJUTANT GENERAL

I
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DRSEL:GS:CP:ED :FMD:HI:IG:IL:IO:LG':ME:MM:MS:PA: PC:PL:FT:OC:SF:SM: SS :SCCO:
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R.8 D:COM: FI:PO:SEI:TCS:PMS :ATC:C-ARS:MSCS:OTDS :PLRS:SC:TE:TF:
DIS TR : - : : : :DISTR: f " : :

ERAD :So :EW :ET:CS:AG:CP-FM:BD:FF:MI:OTHER:AA:AR:CCNC:CHB:CHS:CID:CSA:DEN:
DISTR: : : : : : : : : :DISTR: : : : : : : : :
OTHER:II:JITF:MAP:MCRS:PH :PMO:SATDET:SSD:TSO:TT:USMC:54:235:513:902:
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D I S T R I B U T I O. N: .2 COPIES (ACTION OFC) : 1 COPY (INFO OFC)
RCTUZYUW RHCofSRB5S83 1162135-UUUU--RUEDBIA.
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R 261945Z APR 83
FM CCR FORSCOM FT MCPHERSON GA //AFLG-MAC//
TOCaR-RCCOM FT MONMOUTH NJ //DRSEL-SF-MR//
ACCT DA-BHCSVD
BT
UNCLA S
SUBJECT: RENEWAL AND COMPLETE REVISION OF DEPARTMENT OF US NUCLEAR

-REGULATORY (NRC) SPECIAL NUCLEAR MATERIAL LICENSE SNM-1327
A. LTR, CECOM, DRSEL-SF-MR, 22 MAR 83, SAB (U)

THE DRAFT COPY OF SUBJECT RENEWAL APPLICATION AND THE ENVIRONMENTAL
DOCUMENTATION IN ACCORDANCE WITH AR 2C0-2 HAVE BEEN REVIEWED AND WE
CONCUR WITH BOTH DOCUXENTS.
BT
fl5883

NNNN

2

ý;,, d (-6"-
on, CN-Y I TT r



DRSEL-SF-MR

MEMORANDUM FOR RECORD

SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission
(NRC) Special Nuclear Material License Number SNM-1327

1. Reference
Guard Bureau,
above.

FONECON, 27 April 1983, between Mr. Richard Frigon, National
and Ms. Patricia A. Elker, CECOM Safety Office, subject as

2. Referenced FONECON provided verbal concurrence to subject license
application. Written concurrence will be provided by 30 May 1983.

Prepared By:

Reviewed By:

Approved By:

PATRl IA A. EKR
Health Physicist

Chief, ogical Engr Matl Div
Safety Office

STEVEN A. HORNE
Chief, Matl Safety Engr Div
Safety Office



DRSEL-SF-MR

MEMORANDUM FOR RECORD

SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission
(NRC) Special Nuclear Material License Number SNM-1327

1. Reference FONECON, 27 April 1983, between Major Lynn, USAREUR RCO, and
Ms. Patricia A. Elker, CECOM Health Physicist, subject as above.

2. Referenced FONECON provided verbal concurrence to subject application
with the mutual understanding that reference to Radiation Protection Officer
(RPO) would infer a local RPO within USAREUR command channels. Written
concurrence will be provided by 30 May 1983.

Prepared By:
13rATRrCIA A. RKER
Health Physicist

)

Reviewed By:

Approved By:

Chief, R ogical Engr Matl Div
Safety Office

STEVEN A. HORNE
Chief, Matl Safety Engr Div
Safety Office

,!
y

2Cd 7



DEPARTMENT OF THE ARMY
SACRAMENTO ARMY DEPOT

SACRAMENTO, CALIFORNIA 95813

REPLY TO
ATTENTION OF:

SDSSA-ASO 31 March 1983

SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission (NRC)
Special Nuclear Material License Number SNM-1327

Commander, USACECOM
ATTN: DRSEL-SF-MR
Ft Monmouth, NJ 07703

1. The application has been reviewed.

2. Concurrence is submitted.for both the Environmental Consideration and the
application for renewal.

FOR THE COMMANDER:

HERMAN E.
Radiation

McGREW
Protection Officer

'I



IN REPLY REFER TO:

DEPARTMENT OF THE ARMY.
NEW CUMBERLAND ARMY DEPOT

NEW CUMBERLAND, PENNSYLVANIA 17070

SDSNC-ASA 7 Apr 83"

,SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission
(NRC) Special Nuclear Material License Number 5NM-1327

Commander
HQ, US Army Communications-Electronics Command

and Fort Monmouth
ATTN: DRSEL-HIR
Fort Monmouth, New Jersey 07703

This office concurs with both the
documentation as provided.

FOR THE COMMANDER:

regulatory requirements and environmental

DAVID C. WILE
Safety Director



DRSDS-T- (22 Mar 83) Ist Ind Mr. Greear/fn/242-7328
SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission

(NRC) Special Nuclear Material License Number SNM-1327

HQ, US Army Depot System Command, Chambersburg, PA 17201 1i1 Apr 83

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

This headquarters concurs with the subject documentation as presented.

FOR THE COMMANDER:

JOHN E. RANKIN
Chief
Safety Office

wd all encl

2

/U

/



/

S: 15 April 83

SDSSH-ASO (22 Mar 83) 1st Ind 14 APR 1983
SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory

Commission (NRC) Special Nuclear Material License
Number SNM-1327

HQ, Sharpe Army Depot, Lathrop, CA 95331

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

1. As requested, the Depot Radiological Protection Officer has
reviewed the subject application and environmental documentation.
Written concurrence is herewith provided.

2. POC for this Office is Mr. Eugene Earnest, AV 462-2169.

FOR THE COMMANDER:
I

wd all encl LUANN E."LARSON
I "" CPT, AGC

Adjutant

V

(2
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DRXTM-CI-DC(22 Mar 83) 1st Ind Mr. King/jss/AV 745-3249
SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission (NRC)

Special Nuclear Material License Number SNM-1327 lSAPR 19,93
Chief, US Army Ionizing Radiation Dosimetry Center, Lexington, KY 40511

TO: Commander, HQ, US Army CECOM, Attn: DRSEL-SF-MR, Fort Monmouth, NJ 07703

Concur with subject renewal application and environmental documentation.

"JOSPH4M .KIN/
Chief, US Army Ionizing Radiation
Dosimetry Center

wd all encl

)
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ST
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SUBJ:- RENEWAL AND. COMPLETE REVISION OF U.S. NUCLEAR REGULATORY

COMMISSION (NRC) 'SPECIAL NUCLEAR MATERIAL LICENSE NUMBER
SNk-13 27

A. CECOM .LTR9 SABv DTD 22 MAR 83
1. THIS INSTALLATION FORWARDED A REPLY THROUGH COMMAND CHANNELS
ON 4 APR 83.
2. SUBSTANCE OF THE REPLY IS9 RED RIVER ARHY:DEPOT RADIATION
SAFETY PERSONNEL CONCURS WITH THE DRAFT LICENSE RENEWAL.i
3. PCC THIS FACILITY IS MR. WARREN GRAEF@ SAFETY MANAGER.# 3T 
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SUPPLEMENT A

1. Reference: Paragraph 4 of letter/application.

2. Inclosures and Jare the qualifications of the Radiation Protection
Officer, the alternate Radiation Protection Officer and the License Manager.

)



BERNARD M. SAVAIKO, Chief, Safety Office, US.Army Communications-Electronics
Command (CECOM), Fort Monmouth, New Jersey,

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

b. Professional Experience:

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

(2) 4 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 Army 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 Regulatory Commission
Licenses and Department of the Army Authorizations.

Incd 1



.. BARRY J. SILBER, Health Physicist, US Amy 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 - 1965.

(2) B.S. - Brooklyn College of the City University of New York, Brooklyn,

New York - 1969. Major: 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 andequipment, 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 chemistryactivities 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,

h c1 2
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(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 MaterielReadiness 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.

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



d. Experience with Radiation.

Maximum
Isotope Amount

(1) 14C 60 mCi

(2). 32p 10 mCi

(3) 36 C1 10 mCi

(4) 6 3 Ni 10 mCi

(5) 9 0 Sr/ 9 0 Y 50 mCi

(6) 9 9Tc 100 mCi

(7) 106 Ru/ 16Rh 50 mCi

(8) 144Ce/144Pr 500 mCi

(9) 1 47pro 500 mCi

(10) 2 0 4T1 50 mCi

(11) 6 0 Co 10 mCi

(12) 6 0 Co 200 Ci

(13) 137Cs 250 Ci

(14) 22 6 Ra 20 mCi

Duration of
Experience

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

3 Years

Type of Use

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

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.



PATRICIA ANN ELKER, Health Physicist; US Army Communications-Electronics Command
(CECOM), Fort Monmouth, New Jersey.

a. Education:

(1) Rutgers University, New Brunswick, New Jersey
Presently completing program of graduate study in Radiation Science.

Course work has included: Bioinorganic Chemistry; Radiation Physics; Special
Topics in Radiologic Health; Laboratory Methods of Radiation Detection;
Radiation Chemistry; Radiation Biophysics; Electronics and Instrumentation;
Advanced Special Problems; Radiation Dosimetry.-

(2) J.F.K. School of Nuclear Medicine, Edison, New Jersey
Certificate in Nuclear Medicine Technology, 1976. ARRT, NM-1976,

NMTCB-1978. Award: Mallinckrodt Academic Achievement Award.

(3) Monmouth College, West Long Branch, New Jersey
BS Degree in Biology, January 1976. Minor- Medical Technology

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

b. Professional Experience:

(1) July 1981 - present

Health Physicist, US Army Communications-El.ectronics Command,
'Fort ionmouth, NJ.

Responsible for health.physics functions in the establishment and
implementation of the-CECOM Safety Program aimed at establishing life cycle
controls of CECOM 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.

(2) July 1980 - July 1981

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

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

Incl. 3



program format arnd developed inspection procedures, forms and criteria.
Evaluated and provided recommendations for quality assurance of radio-
pharmaceuticals and instruments at facilities. Assigns and trains inspectors
for RAM facility program review. Issued letters of non-compliance or compliance
resulting from inspection. Performed inspections and violation investigations.
Registered NRC licensable materials. Registered accelerators and reviewed
radiation safety surveys. Authorized to approve or reject applications for
certificates of handling in the transportation of any RAM above 20 curies.
State Radiological Assessment Officer on call for nuclear generating station
emergency response, and assists in emergency planning. Member of emergency
response team with authority to make immediate decisions relative to public
health and safety regarding control of radiation. Maintained Bureau's RAM
storage area and records of accountability, radiation safety surveys, and
compliance with NRC license requirements. Responsible for monthly report and
statistic preparation involving RAM users, inspections, violations, NRC
registrations, and accelerators. Responded to all inquiries involving RAM or
non-ionizing radiations. Developed fee schedule format, and maintained
records. Proposed regulations for NJ Administrative Code adoption.

(3) February 1980 - July 1980

Radiation Physicist, DEP, BRP, Trenton, NJ.
Enforced State rules and regulations governing medical and

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

(4) January 1979 - January 1980

Nuclear Medicine Technologist, St. Peter's Medical Center,
New Brunswick, NJ.

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

Nuclear Medicine Technologist, Jersey Shore Medical Center,
Neptune, New Jersey

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

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

(1) Internal Dosimetry for Fixed Nuclear Facilities-Special Training
Division, Oak Ridge Associated Universities, Oak Ridge, TN,
September 1981. One week formal course.

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

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

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

(5) Quality Control in Nuclear Medicine - Bureau of Radiological
Health program, sponsored by the NJ State Society of Nuclear
Medicine at Middlesex General Hospital, New Brunswick, NJ,
1979. Twelve hours formal training.

d. Experience with Radioactive Materials:

(see attached list)
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Isotope

1. 9 9 Mo/ 99Tc

2. 1311

3. 75Se

4. 6 7 Ga

5. 201 Tl

6 32p

7. 133Xe

8. 8 lRb/ 8 liKr

9. 15 •

Maxi mum
Amount

1.0-3.0 Ci

10 mCi

5 mCi

50 mCi

30 nCCi

20 mCi

100 mCi

25 mCi

50 mCi

Duration of
Experience Type of Use

Years

Years

Years

Years

Years

years

Years

Years

Years.

For items
1 through 16,
radi"6pharma-
ceutical preparation,
dose injection,
and/or related
diagnostic
procedures,
health physics
surveys, wipe test
analysis, and
instrument
cal ib6ration.

10.

11.

12.

13.

14.

15.

16.

17.

Sealed Source
RIA

1231

137 Cs

2 2 6Ra

1921r

60Co

57Co

1 33 Ba

PuBe

10

500

500

80

100

30

10

mCi

mCi

mg

Ci

ci

mCi

mCi

Years

Years

Years

months

month

Years

Years

month
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STEVEN A. HORNE, Health Physicist, US Army Communications and Electronics
Materiel Readiness Command (CERCOM), Fort Monmouth, New Jersey

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

1964 - Associated in
Applied Science

1975 - BSE Nuclear Science
and Engineering

- 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.

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

Duration of
Training

1961-1975

1 Year

2 Months

On The Job
Formal
Course

No Yes

Yes No

NoYes

Incl 1



*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,
./Maryland.

g. Laser Safety Course -

University of Cincinnati, Ohio

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

Massachusetts.

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

3. Experience with Radioisotopes:

Duration of
STrai ni ng.

24 Hours

80 Hoursi-

40 Hours:

40 Hours:

80 Hours

80 Hours

On The Job
Formal
Course

No Yes

No Yes

No ,Yes

No

No

Yes

Yes

No Yes

Maximum
ActivitiesIsotope

241

2 52Cf

57Co
60Co

137C

3H

192

22 6RaBe
23 9puBe

in Curies
Duration of
Experiend"e

1

.27

1200

3 Years

3 Years

4 Years

8 Years

8 Years

8 Years.

8 Years
8 Years

5 Years

Type of Experience

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

1

20

1001

1

1 1 Year

90Sr 0.1 2 Years
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• .4.' Experience with other Radiation Producing Machines:

Radiation Machine Duration of Experience Type of Experience

a. NASA Langley
Research Center, and
Virginia Associated Reseah.
Center's, Space Radiation
Effects Laboratory consis-
ting of a 2 MeV Van de Graaff",
accelerator, 3 MeV Dynamitron
accelerator, 10 MeV Linear
Electron Accelerator, a 600

•MeV Proton Synchrocyrlotron
Accelerator and a 14 MeV
Neutron Generator.

b. 250 KeV General Electric.:,
Corporation X-ray machine

c. Various energy dispersive
and wave length X-ray fluorence
spectrometry with X-ray generators
up to 50 KeV.

1.5 Year

"8 Year

8 Years

Radiation damage
Shielding Experi-
ments and Related
Health Physics
Studies.

Health.Physics and
laboratory experi-
ments.

Health Physics and
laboratory experi-
ments.

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 fadiochemist
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 to present- CERCOM, Fort Monmouth, New Jersey as health physicist.



SUPPLEMENT B

1. Reference: Paragraph 4 of letter/application.

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 requirements
for obtaining NRC licenses for radioactive materials and authorizations to possess
radioactive material not controlled by NRC, and requirements for individually
controlled items of supply, the transportation of radioactive materials and the
disposal of unwanted radioactive material. Major Army commands are implementing
these Department of the Army (DA) regulations.

3. The authority contained in the NRC license issued to CECON permits Army installa-
tions and activities to acquire and use the EIC Model CS-I check sources without
obtaining their own.license for this item. This is based upon commitments made
by CECOM that all Army elements will comply with conditions contained in this
license and with pertinent Federal, DOD and Army regulations. The NRC requires
control of all operations involving radioactive items to insure the safety of
personnel and property. Army activities possessing licensed 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 distribu-
tion 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 are assigned to the Chief,
Safety Office of the Command Staff of this headquarters.- The responsibilities of
the manager are to:

(1) Coordinate, obtain, administer, review, amend and maintain necessary
licenses 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 responsibili-
ties 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.

(4) Assure that licensed material is not transferred to unauthorized persons
or organizations.

b. The health physicists serve as the CECOM staff contact for radiation
control and licensing matters to the.Army Materiel Development and Readiness
Command, other major commands and DA elements, other services and federal agencies;
provide advice and assistance to other CECOM elements involved in the fielding
of radioactive items, the National Inventory Control Point (NICP) (an element of



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

c. The CECOM NICP in conjunction with the CECOM Safety Office has adopted
special procedures for controlled radioactive items that are in addition to
standard Army Supply practices used for all type classified items. The control
point maintains records of procurements, receipts, storage locations, shipments,
using locations, authorizes, issues, and assures adequate supply. It reviews
requisitions submitted and when approved, issues material release orders to the
designated depot for shipment of the material to the requisitioner. Requisitions
are submitted through various command control channels. The control point bases
its approval on previously established authorization of the requisitioner to
receive the item from the supply standpoint such as an approved Table of Allowances.
Upon approval of the requisition, the control point issues a material release
order to the depot storing the item. The depot ships the item directly to the
requisitioners, notifies the control point and furnishes other shipping data
which is 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
radiation control officer to administer control .of radioactive .items within the
commands. That officer reviews and concurs in the qualifications of local RPO
within the command, maintains records of radioactive items by location and assures
periodic inventory and leak tests by using activities, performs periodic inspec-
tions/audits of accountable installations/activities to assure that items are
properly handled in accordance with Army and NRC regulations, and to assure the
submission of inventory and leak test reports and accident/incident reports, to
the appropriate commodity command as required by Army regulations. The local
RPO is responsible for administering the local radiation protection program.
Local programs provide for designated controlled areas, dosimetry, instrumenta-
tion, operating procedures to supplement published manuals for the items, receipts,
transfers, storage and records. Requisitions originated by using elements are
processed through the local RPO to the major command radiation control officer.
The requisition is reviewed from the radiation protection standpoint and logistics
authority for possession. If approved, the requisition is forwarded to the NICP.
Upon receipt of notification from the NICP of the transaction the information is
forwarded to the local radiation protection officer who assumes radiation protec-
tion responsibility for the item. Requests for transfers of items between
installations/activities are reviewed by the command radiation control officer
and if approved reported to the NICP. Transfers outside the major commands are
reviewed and approved by the NICP. Reports of excess items are submitted through
command channels to the NICP for review of serviceability, turn-in, or disposal
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as radioactive waste. The NICP, in conjunction with assistance and directives
provided by health physicists at the CECOM Safety Office, determine disposition
of the excess items.

e. LBDA, NCAD, RRAD, SAAD and SHAD will provide storage, surveillance and
issue of EIC Model CS-I check sources. CECOM health physicists annually review
this program to insure compliance to requirements stipulated within the governing
NRC license and supporting documentation. Where radioactive materials are involved,
the depots have established special warehousing facilities, handling procedures
and have established formal radiation protection programs administered by qualified
RPO's. Mr. Joseph M. King, Chief AIRDC (LBDA), Mr. Elton Houltry (NCAD), Mr. Gary
D. Davis (RRAD), Mr. Herman McGrew (SAAD), and Mr. Eugene Ernest (SHAD) have been
designated to serve in this capacity. Items are inspected when received, at
intervals during storage and immediately before shipment. The inspections are
conducted according to established surveillance procedures as determined by CECOM
for each item. The quality surveillance procedures for the EIC Model CS-1 check
sources will be performed by the depot RPO, his alternates or the CECOM health
physicists. Quality surveillance procedures include visual inspection and annual
leak testing of a random sampling of at least one (1) percent of depot assets
and/or a minimum of five (5) each of the EIC Model CS-I check.sources, whichever
is greater. The depots will provide the NICP with notification of item receipts,
inspections and shipments.

f. The program for control of the Model CS-i check sources, as with other
radioactive items is, to the extent practical, the same logistics procedures
applied to other Army supplies. Regulatory guidance has been established by DA
and implemented by the various commands governing the management process, life-
cycle management of material, logistics management and support, procurement,
maintenance, storage, transportation, including packaging and disposal. For
radioactive items the procedures are augmented by specific regulatory controls
pertaining to the possession and use of radioactive materials, control of
personnel radiation exposure, safe storage, handling, maintenance, transportation
and disposal of the items. For the Model CS-I Pu-239 check source, more stringent
controls have been establishedas distribution of these devices are limited to
authorized activities. These controls include identifying and insuring that
the Model CS-i check source is coded in the Commodity Command Standard System
Automated Data Processing Program as radioactive in accordance with Appendix A
of AR 708-1, Cataloging and Supply.Management Data. The Model CS-I check
source is coded with a Special Control Item Code (SCIC) of 8 meaning Radioactive
Item. Requisitions are processed initially by computers and due to the radio-

ý.active SCIC designation, are then processed manually by the NICP item manager
to verify that the requisitioners are authorized to receive the radioactive item.

* To insure that the above requirements are being implemented, the CECOM Health
Physicists maintain close coordination with the item manager.

g. While users of. the Model CS-I check source do not require specific
radiation protection training other than familiarization with TM-II-6665-221-15,
most individuals using the Model CS-l check source are members of a unit Nuclear,
Biological, Chemical (NBC) team. Membership inca unit NBC team carries a require-
ment of 16 hours of NBC training, including the use of the radiac instruments as

:well as some training in radiation protection and radioactivity measurement. The
use of these instruments is supervised by the unit NBC officer or NBC noncommission-
ed officer having at least 80 hours of NBC training, including training in radiation
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protection and radioactivity measurement. Users of the Model CS-i check source
are provided with specific instructions on the operation, safe handling, control
and maintenance as described in Technical Manual 11-6665-221-15. This information
satisfies the radiation protection instructions to users as required by Title 10,
Chapter 1, Code of Federal Regulations, Parts 19 and 20. In addition, Form NRC
3, Notice to Employees is made available to the users of the EIC Model CS-i check
source. This form must be posted by users of the EIC Model CS-i check source.
Commander, USACECOM, ATTN: DRSEL-SF-MR, Fort Monmouth, New Jersey 07703, will
make available to the users the appropriate NRC regulations, the NRC license,

-license conditions, documents incorporated into the license by reference, and
amendments thereto,-and any notice of violation involving radiological working
conditions for examination.
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I. Record of Environmental Consideration

A. Title: Renewal of US Nuclear Regulatory Commission (NRC) Special Nuclear
Material License Number SNM-1327 governing the receipt, 9 session, use and transfer
of the Eberline Instrument Corporation (EIC) Model CS-l Plutonium check sources.

B. Description and Duration of Proposed Action:

1. The US Army Communications-Electronics Command (CECOM), as the proponent
*agent, has prepared subject NRC License Number SNM-1327 for renewal governing the
continued indefinite fielding of the EIC Model CS-l check sources to worldwide acti-
vities. The criteria specified in paragraph 5-2, Army Regulation (AR) 200-2 requiring
* preparation of an environmental assessment is inclusive of the following:

a. Potential for measurable degradation of environmental quality.

b. Potential for cumulative impact on environmental quality when effects are
combined with those of other actions or when the action is of lengthy duration.

c. -Presence of hazardous/toxic chemicals-or ionizing radiation or other radiation

which could be released into the environment.

d. Potential for violation of pollution abatement standards.

e. Potential for some harm to culturally or ecologically sensitive areas.

2. The EIC Model CS-l check source has been. used for many years to check the
functional operation of the AN/PDR-60 standard Army alpha detection instrument, which
is the same instrument as its commercial counterpart, the EIC Model PAC-ISAGA Portable
Scintillation Counter. The fielding of the EIC Model CS-I check source has not pro-
duced any evidence of identifiable and/or substantial radiological hazard or deg-
radation of environmental quality. In addition, the fielding of the Model CS-I
check source is not relevant to pollution abatement standards or harmful to culturally/
ecologically sensitive areas.

3. The EIC Model CS-l check sources are used exclusively to test the operation of
the AN/PDR-60 standard Army alpha detection instrument. The sources are possessed
worldwide by Department of the Defense installations and activities under the control
of Department of the Army military and/or civilian personnel. Storage of assets con-
taining radioactive material will be provided at Lexington Blue-Grass Depot Activity
(LBDA), Lexington KY; New Cumberland Army Depot (NCAD), New Cumberland, PA; Red River
Army Depot (RRAD), Texarkana, TX; Sacramento Army Depot (SAAD), Sacramento, CA; and
Sharpe Army Depot (SHAD), Lathrop, CA.

4. The EIC Model CS-I check sources are assembled onto the end of the alpha
scintillation probe (EIC Model AC-3/Probe, Radiac DT-243/PDR-60), which is used in
conjuction with the AN/PDR-60 Radiac Set. The check source is placed in the opera-
tional mode by rotating the active surface of the source in front of the probe face.
The AN/PDR-60 Radiac Set will be the only alpha detection instrument provided with
the EIC Model CS-l check source.
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5. The EIC Model CS-i check source 19 rectangular and contains a centered
recessed circular area in which aqueous Plutonium Nitrate is desposited. The
solution is dried and fired at elevated temperatures. After cooling, the check
sources are checked for adherence by applying masking tape directly onto the active
area of the source. Next the masking tape is removed from the source and is checked
for possible removable contamination. In accordance with EIC specifications, adherence
criteria requires no more than 0.1 percent of the active radionuclidd be removable.
A decal identifying the radionuclide, activity, and date of manufacture is placed on
the surface opposite the recessed area.

239---
6. The special nuclear material, Plutonium is'contained in the Model CS-l check

sources manufactured by the Eberline Instrument Corporation (EI 9 Santa Fe, New
Mexico. Each check source ,,containsýlessCthanlO.-nanocuries of Pl5nium. The
maximum quanrity'that may be possessed at any one time is 1 gram of 7, Plutonium.

7. In accordance with AR 200-2, paragraph 3-2A(5), environmental consideration
must be given upon request for "Arimy radiation authorizations." Further, AR 200-2,
paragraph 3-3a(4)(a-b), requires preparation of a Record of Environmental Consideration
if the action is covered adequately within an existing environmental assessment and/or
supplementation to an existing assessment if the proposed action is within its general
scope. It has been determined that the action is adequately covered in:

a. The existing Environmental Assessment entitled Fielding of the AN/UDM-7C
Radiac Calibrator Set, DRSEL-SF-H, dated 7 October 1981, and,.

b. The existing Environmental Assessment entitled Environmental Assessment and
)" Finding of No Significant Impact for the AN/UDM-6 Radiac Calibrator Set, DRSEL-SF-H,

dated 25 February 1982.

c. Enclosure 1 is the Environmental Assessment entitled Environmental Assessment
and Finding of No Significant Impact for the AN/UDM-6 Radiac Calibrator Set, DRSEL-
SF-H, dated 25 February 1982, upon which this Record of Environmental Consideration
is based. The action of the fielding of the EIC Model CS-I check source is covered
adequately within this existing environmental assessment requiring the preparation
of a Record of Environmental Consideration as supplementation to that environmental
assessment.

8. The maximum activity contained in any single Mel CS-l check source is
I.OE-02* microcuries (uCi) 3.7E+02 becquerel Bq).of Plutonium which is 0.71
percent of the 1.41E+00 uCi (5.22E+O4Bq) of Plutonium contained in the AN/UDM-6
Radiac Calibrator Set. The maxiN m activity of any single CS-i check source is 0.02
percent of the 5.02E+01 uCi of Plutonium contained in the AN/UDM-7C Radiac Cali-
brator Set. Since a Finding of No Significant Impact was found for ý•h. the AN/UDM-6
and AN/UDM-7C Radiac Calibrator Sets (both containing quantities of Plutonium
magnitudes of order greater than the Model C1 check source), it can be inferred
that the significantly lesser quantities of Plutonium found in the EIC Model CS-1
check sources present either no radiological hazard or any threat to environmental
status quo.

6
*The use of exponential (scientific) notation, i.e., 1.86E+06 (l.86x 06)is
employed in lieu of standrd notation, i.e., 1,860,000.
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9. It should be noted that the criteria specified in AR 200-2, paragraph 4-2a,
4-2b and A-28, indicates categorical exclusion if there is:

a. Minimal or no individual or cumluative effect on environmental quality.

b. No environmentally controversial change to existing environmental quality.

c. Similarity to actions previously examined and found to meet the above criteria,
and

d. Prcposed actions determined to be of such an environmentally insignificant
nature as hot to meet the threshold for requiring an environmental assessment. There-
fore, the proposed action is theoretically covered by this exclusion.

10. In conclusion, further environmental review is considered superfluous in view
2 9 previous environmental assessments done on the same radionuclide of interest (i.e.,

Plutonium) . 2 3yot only did these environmental assessments deal with much larger
quantities of Plutonium than present in the Model CS-i check source, in addition, no
discernable radiological/environmental significance or hazard was found in these
studies. Further information concerning environmental documentation supporting the pro-
posed action may be obtained from Commander, US Army CECOM, ATTN: DRSEL-SF-MR, Fort
Monmouth, New Jersey .07703.

1 Endl. 'fk BERNARD M. SAVAIKO
as Chief, Safety Office
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DEPARTMENT OF THE ARMY
HEAOQUART RS US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

AND FORT MONMOUTH.
FORT MONMOUTH, NEW JERSEY.07703

AmNrlwec OP-

DRSEL-SF-H 2 5. FEB .1982

SUBJECT:. Environment-Assessment and Finding of No Significant. Impact
for the AN/UDOM6 Radiac Calibrator Set

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

1. Reference is made to the following:

a. Letter, DRCISA, 11 August 1980, subject: National Environment Policy
Act (NEPA) Compliance for Proposals Involving Nuclear Licensing.

b. Army Regulation.100-2, entitled Environmental Quality; Environfnental
Effects of Army Actions dated September 1981.,

2. In accordance with references la and lb, the subject environmental
documents are-provided for your review and evaluation.

FOR THE COMMANDER:

I Incl BERNARD M. SAVAIKO.
as Chief, Safety Office
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.DEPARTMENT OF THE ARMY
US ARMY COMMUNICATIONS-ELECTRONICS 

COMMA-Tt1

ENVIRONMENTAL ASSESSMENT

AND

FINDING OF NO SIGNIFICANT IMPACT
AN/UDM-6 RADIAC CALIBRATOR SET

FORT MONMOUTH, NEW JERSEY

JANUARY, 1982

PREPARED BY:,
APPROVED BY:,

- N

/

PATRICIA K. ELKER
Health Physicist: BERNARD M. SAVAIKO .Chief, Safety Office

Commander Designee,
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RMCP Radioactive Material Control .Point'-

RPO, .Radiati on Protection Officer'rr ,:

Sv1 Sievert

TM Technical Manual.-
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I. Finding of No Significant Impact

1. Transfer of life-cycle management responsibilities for the AN/UDM-6 .Radiac Calibrator Set from the US Army Armament Materiel Readiness Command
(ARRCOM) to the US Army Communications-Electronics Command (CEC{i4) is proposed
following Nuclear Regulatory Commission (NRC) approval of the CECO4 license."application submission. The AN/UOM-6 Radiac Calibrator Set incorporates the
special nuclear material Pl-utonium (Pu.e239 for calibration of alpha detection.
instrumentation. The AN/U0M-6 Radiac Calibrator Set has been successfully
utilized by Army activities for the past 15 years and is the military adoptedversion of the commercially available Eberline Instrument Corporation (EIC)
Model S94-1 Calibration Standard Set. The calibrator set has been selected:based on its capability of calibrating standard Army alpha detection instruments
or commercial equivalent instrumentation. The Environmental Assessment supportsthe NRC license application and complies with Army Regulation (AR). 2Q..•QZ, _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,

S• 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 andinstructions 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 within.
the AN/UDM-6 Radiac Calibrator Set, but are considered unacceptable based

. on similar radiotoxic properties, less than optimal characteristicsifor
calibration, and financial/manpower resources necessary for development of areplacement set. A "no aotion" proposal is not considered based on federal
regulatory requirements and need of calibration standards for continued Armymissions.

3. The assessment provides complete dosimetric analyses for external/
internal exposure presented to both occupational and non-occupational
individuals from highly improbable incidents releasing radioactive materials
to the surrounding environ. Included in this assessment are scenarios which
involve source damage, improper disposal, installation fire or transport
accident for evaluation of radiological or environmental impact. The dosimetric
evaluations identify air/water concentration and exposure levels below
regulatory requirements. The internal exposure presented individuals through
various pathways have also been identified tp remainbelow International
Commission on Radiological Protection (ICRP)-ý recommendations. Based on this.criteria, stringent military radiation safety policy,and previous SUCCeSsfull l
use without documented hazard, the Environmental Assessment has concluded no.:' discernable radiological health or environmental quality degradation. The
Environmental Assessment is available for review upon request from Commanders
US Army Communications-Electronics Command, ATTN : DRSEL..SF-H, Fort Monmouth,
:New 'Jersey 077 03..ý



S*.. i.' 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 special nuclear.
material, has been prepared to maintain compliance with AR 200-2. The
-basic objectives specified in this regulation are to perform all actions,
with consideration- given to minimize adverse effects on the Quality of
the human environ without impairment to-the Army mission.

2. This document outlines.:"

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

b. Alternatives available for substitution..

c. Radiological impacts with resulting dose assessments from
hypothetical accidents or misuse..

"+ ..... .+ The =~pr~ehensl.tve.'eva.aiuatLn-. concl-ud-es.and,. d.cumentz. that..there- 1 so.- " °+;

Totential dearadation, of-environmental quality or significant. radiological
impact. to occupational. or public health- resultant from.fiel-ding::: of the
AN/UDM-6 Radiac Calibrator Set.

3. The Intended use. of the AN/UD•I-6 Radiac Calibrator Set is
solely for calibration of alpha radiation detection instrumentation employed
for tactical (field) and health and safety purposes. Unit description,
authorized user qualification, location, control -of calibrator useaccounta-
bility, transfer and ultimate disposal are outlined in Section:B. These meet
stringent Army safety policies compliant with governmental agencies having
Jurisdictional control. Further. control has been established as distribution
is limited by approval from the Department of the Army (DA) based upon
previously established authorization of user organizations to receive the
item from a supply standpoint along with specific storage requirements.-
protective handling and maintenance procedures, and exclusive disposal through
the *US Department of Energy. (DOE).'.

4.~ ~ _ Prpry plemented safety procedures for actions ivlvn

calibrator sets precludes any unnecessary radiation exposure to :the .
o..ccupational :worker or. the general public. and excludes consideration of .ra.ny. .

:...... ... ..: . .• .. . .. .: . . .• : : ; : . • .



potential release to the environment. In determining radiological hazards,
to the occupational worker or the general public, assessments for both

:internal and external doses are presented. Pu-239 is known to be radiotoxic.
The biological effects of Pu-239 have been studied extensively inclusive of
basic metabolic properties of this alpha emitter such as poor. absorption,
poor excretion, and long.retention. Alpha particles from such radionuclides
are highly ionizing. However, distances traveled in air, materials or tissues,
are relatively short, therefore creating the maximum potential biological risk
to the immediate surrounding tissue upon inhalation or ingestion. ICRP Publication

.:30 identifies recommended Annual Limits on Intake (ALI) for radionuclides.
These recommendacions are based upon mathematical and biological parameters of
standard man for which exposure risk of the.rad,40onuclide to an individual is
acceptable. The recommendations are derived from specified quantities which
have been identified as not leading to the induction of significant biological
effect and are computed in terms of committed dose equivalents spanned over
50 years. The maximum committed dose equivalent for internal dose was
determined for an occupational worker upon ingestion of Pu-239 from source.
damage which resulted in 9.79E,03*sieverts (Sv) (9.79E-01 rem) to the bone

S surface. 'This remains below ICRP limit recommendations of 5.00E-01 Sv
(5.00E+01 rem) for nonstochastic effects and 5.00E-02 Sv (5.OOE+00 rem)
stipulated for stochastic effects. Additional hypothetical incidents
involving release of radioactive materials to various environmental pathways
resultant from installation fire, improper disposal and transport incident

.are also outlined ind summarized in Table A-1. The consideration of external
-dose was computed from the low percent abundance, of Pu-239 gamma energies.
and resulted-in 1.23E-08 Sv per year (1.23E-06 rem per year) foft continuous
exposure to the 5.44E+04 becquerel (Bq) (1.41E+00 microcurie (uCi)) source..
Complete derivation of the evaluations and identification of compliance to
regulatory standards are provided for review in Section C. The environmental
assessment continually outlines possible modes of exposure and identifies
under most severe conditions minimal environmental or radiological health
impact.

5. The specific need for-the AN/UDM-6 Radiac Calibrýtor Set is
: evident as outlined in Section D for compliance to federal regulations

governing thecalibration intervals and methods for alpha detection
instrumentation employed in .health and safety and tactical activities.: Minimal

.. radiological risk is associated with the AN/U0M-6 Radiac Calibrator Set which
..has been used successfully within the Army Supply System and commercial

industries with no adverse indication demanding discontinuation of calibrator
'usage or its commercial equivalent. The assessment does not consider the

worldwide fielding of the AN/UDM-6 Radiac Calibrator Set environmentally.
controversial, as it is neither capable of significantly affecting the
quality of the human environment nor is it, demonstrative of radiological:
impact.

* The use of exponential, (scientific) notation', e. ,.79E-03 (9.79x10 3 ) is
employed in: lieu of standard. notation, 1ie. 0i-0097-9.-

3,•
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TABLE':A-i

Summary of. Committed Dose.Equivalent Limits to Bone. Surface
Subsequent to Hypothetical,

Incident~s

INCIDENT

Contamination

Source .Damage

Source Incineration

Terrestrial Transport

Installation Fire

) Individual Storage Area Fire-

Transportation

Svw (rem)...

.4.89 Eo-03 (4.89E-1)

9.79 E-03 (9.79E-O1)

3.03 E-07 (3.03E-05)

7.85 E-06 (7.85E-04)

6.35 E-03 (6.35E-01)

6.47 E-04 (6.47E 02)

.3.*17 E-08 (3.17E-06)

4.



B'. Description a.nd Propoed Action for the AN(UOM.6 Radiac Cal.ibrator Set

.1. The AN/UDM-6 Radiac Calibrator Set (equivalent to.the EIC Model.
S94-1 Calibration Standard Set) contains four radioactive disc.sources.
*The sources incorporate approximately 4.66E+04 Sq (1.26E+OOuCi'), 4.66E+03 Sq
(1.26E-01 uCi), 4.66E+02 Bq (1.26E-02 uCi), and 4.66E+01 Bq (1.26E-03 uCi)
as Pu-239 Nitrate. A solution containing a known quantity of Pu-239 Nitrate.
i• s electroplated onto a 1.25 inch diameter nickel disc (prior to March 1963
discs were composed of stainless steel). The sources are dried and fired
at elevated temperatures to assure the adherence of the radioactive material.
One hundred percent of the radioactive source discs are tested for adherence
by applying masking tape directly onto the active area. The masking tape is
removed and the adhesive side is analyzed for removable contamination of no
greater than 1.OOE-02 percent of the active material as specified by EIC.
The radioactive disc sources are incorporated into separate two inch
aluminum "doughnut" shaped housings and held in place with a compression ring
yiel-ding an .ctive area of one inch in diameter. The housing frame is marked
with the mantifacturer's code number (source serial number), radiation
caution symb.jls, radionuclide, and the calibrated source activity in counts
per minute (cpm). Each source is attached with three machine screws to an
anodized aluminum jig which is designed to hold the probe of an AN/POR-54
or an AN/POR-60 Radiac Set at the proper distance above the standard source..
The jigs. are arranged from left to right in an ascending sequence according
to the alpha count .rate of each source. The counting rates are on the order
of 1.40E+03, 1.40E+04, 1.40E+05, and 1.40E+06cpm with an Accuracy to within
± four percent. The four sources are calibrated with certified National
Bureau of Standards reference sources. Each AN/ODM-6 Radiac Calibrator Set
incorporates certification documentation as to the accuracy of each radid-
active source.

2. The AN/UDM-6 Radiac Calibrator Set consists basically of four
Jigs containing the Pu-239 alpha sources, a cushioning pad which assures that
the source Jigs are held in place, and a mask which is a flat rectangular
sheet of perforated stainless steel designed to fit any jig reducing the
count rate by thirty-eight percent allowing calibration of a second point on
each scale of the radiac set. The contents are placed within a wooden
carrying case which has a caution.radioactive material label affixed to the
top identifying the radionuclide, quantity, National Stock Number (NSN),.manufacturing date, set serial number, and NRC license number. Reference
should be made to Technical Manual (TM) 11-6665-248-10 (Incl 1): for a
diagram and complete description of the AN/UDM,6 Radiac Calibrator Set. The
TM completely details operation and use with the appropriate warnings and

,,.,instructions for proper handling, set inspection, testing, storage,
-disposition, and actions to be taken during emergency situations. Radiation

.:::: safety policies assure qualified users, proper labeling and operating
.. "procedures for maximum user safety. The wooden carrying case.provides

comp]ete attenuation of the Pu-23 alpha particle sources for storage and
transport requirements. All packaging and labeling of the Radiac Calibrator'.
Sets comply with both NRC and Departm ent ofTransportation (bDOT) specifications.

• . t . ..5 '



3. The AN/UDM-6 Radiac Calibrator Set will be utilized by the
* US Army Ionizing Radiation Dosimetry Center (AIRDC) of the US Army Test,

Measurement Diagnostic Equipment (ThDE) 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 control of. DA military and/or civilian
personnel on the basis of approved facilities, radiation safety standards,,
procedures and qualifications of authorized user as outlined in Incl 1 and
AR 385-11. The AN/UDM-6 Radiac Calibrator Sets will be issued only to
authorized calibration activities at the Direct Support/General Support
level. •Radiac Calibratdr.Sets issued to authorized activities are for
calibration of specific alpha radiation detection instruments, i.e. the
AN/PDR-54 and the AN/PDR-60 Radlac Set. Typically instrumentation will be
sent to authorized calibration activities or will be calibrated by a visiting
mobile calibration activity (team). Calibrator sets are returned to LBDA
for cosmetic repair, replacement of non-radioactive components and examination,
and where applicable, leak testing, recalibration, and return to depot stock.
All calibration activities will be supervised by a qualified local Radiation
Protection Officer (RPO) who will have received at least forty hours training
in the principles and practices of radiation protection which includes
specific 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 indlusive of practical training in the operation of the,
AN/UDN-6 Radiac Calibrator Set. Most of the sets will be used by.four to

. • seven-man mobile calibration teams with at least one individual qualified as
a local RPO. Operations are performed with maximum safety procedures
insuring lowest achievable occupational exposures. For personnel dosimetry
purposes, bioassays are available and provided)when neededcby The Surgeon
General of the Army.

4. CECOM will individually control the logistics of the AN/UD0-6,
serve as National Inventory Control Point (NICP) for the item, and assure
that requesting elements are authorized and technically capable of receiving.
the item in accordance with the NRC license. The Army program for control
of radioactive items is prescribed in two regulations, AR 385-11 and AR 700-64.,
CECOM has adopted special procedures in addition to standard Army supply
-practices used for all type classified items through maintenance of a
computerized data retrieval system that contains information for:radioactive
commodity type number, location, and responsible RPO. In addition, the
control point maintains records of procurements, receipts, shipments, excess
items and using/storage locations. The NICP reviews requi'sitions submitted,
authorizes and issues material release orders to the designated depot for
shipment of the material to the requisitioner. Each major command has
established at the headquarters level a radioactive material control point
(RMCP) and appointed a radiation control officer (RCO) to administer control
of radioactive items within the command., The RCO reviews and.concur in the
qualificain o.lcal, RP~bs within the conmmand :maintainS records'of.:
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radioactive items by location and ssures periodic inventory and.leak
tests by using activities, performs. periodic inspections/audits of.
accountable installations/activities to assurethat 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 administeri.ng the local radiation
protection programs. Local programs provide for-designated controlled
areas, dosimetry, instrumentation, operating procedures supplementing
published manuals for the items, receipts',. transfers, storage and records..
Requisitions originated by using elements are forwarded to NICP where all
requisitions are reviewed and approved.

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

6. Packaging and Shipment of the AN/UOM-6 is in compliance with DOT
regulations and AR 385-11. These regulations require that the Informatilon
on radioactive shipment documentation contain the proper shipping name
(Radioactive Material, NOS), identification number, unit description and

-weight, type of packaging, radionuclide and quantity, and description of the
chemical and physical form. Incl 1 identifies shipping label requirements.
The shipment of individual items does not require any label, however, .
shipment of eight or more units as one package requires a "Radioactive
White V" label.

• 7. Ultimate disposal of the AN/UDM-6 Radiac Calibrator Set will b :
. In accordance with AR 385-11, AR 700-64 and 10 CFR. Request for final
waste disposal of Pu-239 as contained in the AN/UDM-6 must be made thriough
Army channels to headquarters, DOE, Washington, DC. This agency providesi - ,
disposition instructions inclusive of compliance requirements under DOT
regulations for shipment to the DOE site located in Oak Ridge, Tennessee.•.---No radioactive waste is anticipated .except ,in cases of damage:beyond'use
of the source.

7
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C Proposed. Environmental Impact for, Fielding of the AN/U.DM-6 Radiac
Cal ibrator Set.

1. No radiological impact can be associated with the AN/UDM-6
Radiac Calibrator Set under normal operating conditions-following proper
procedures. The external dose equivalent from gamma emission for an 2
occupational worker was derived from the following dosimetric calculations 2

and assumptions:
a. The-total activity of all four sources is 5.22E+04 Bq

(1.41E+00 uCi] and is assumed a single disc source of uniform activity
distribution.

b. The total. activity is assumed contained in the 2L54 centimeter
(cm) diameter (-R0-1.27 cm) active area of the source yielding an activity
concentration per unit area (CA) of 1.03E+04 Bq/cmZ (2.78E'07 Cl/cm2 ).

c. Assuming an operating, position of height (h) 30.5 cm above
the disc source and a distance d) of 30.5 cm away. from its center, the
flux intensity. (I0) is calculated. by:.

0I (MeV/cm /sec) - 2.96E+OgE'CAD'1n 0

2h2

ls employed. d" For the absorbed dose rate to tissue, the following formula

Gray/hour (Gy/h).. 5.76E-05 (,,,mId" /1+ 0 med): ToA 00
l herme d a l linear absorpti on coeffiient l(m )

wher /' a 1 in1

med * mass density of the absorbing medium (g/cm 3 for, tissuei
-the Value is, assumed equivalent to water,., i.e 1.0 g/.cm3 1

med 2
m ed,ýOme mass absorption coefficient (cm /g)o qiaent to mass.

'' "'4 7 :energy absorption coefficients at varying energies in,a
tissue medium, i .e. (H2 0) since/Omed is equivalent to 1.Og/c•l3.1

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

Sv/ h (1.41E-10 rem/hhr) or 1.23E-08 Sv/yr (1.23E-06 rem/yr) for continuous,. ll

exposure assuming 4a quality factor and dose modifying factor of one (1)Yfor
gamm a energies....:ý

8
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TABLE C- "

Individual Gamma Flux Values and Final

Gam ma Intensity 3 EM'(eV/dIsIntegration)

Absorbed Dose Rates

Io(NeV/cm2/sec) htatissuefrtissue

.1.

Gy/h(rad/hr)

0.039

S.052.

0. 1 ,9•

0O.4 4 14

0. 650-

0.-770

7.OOE-05

2.OOE-04

5.OOE-05

1Y.20E-O5

ý1 .20E-05

"8.OOE-07

2.ooE-61

2.173E,06

1.04E-05

6.45E-06

4.50E-06

5. OOE-06.

5.20E-07

1. 54E-07

6.11E-06

2.33E-05

1.44E-05

1 .O1E-05

1.12E-05

1.16E-06

3.45E-07

7.29E-02ý

3.74E-02,

:2.65E-02ý

LV2E-02.

3.-29E-02.

3.27E-02

3.22E-02

: 2.57E-13
(2.57E-11)

5.02E-13
(5.02E-11)

2.20E-13
(2.20E-11)

1.90E-13
.(1. 90E-1 1).

2.12E-13• (2.12E-11)

2.18E-14
(2.18E-12)

.6.40E-15
(6.40E-13)

1,041 E-12"

(1.41 E-10)
TOTAL



e. The Metric System (SI). value is indicated to be .5.0OE.-02 Sv
per year and can be stated as an NRC equivalent occuoational exoosure limit for "
uniform irradiation of the whole body. The NRC occupational exposure limit
is stipulated to-be five ren ,per year. As demonstrated, the resultant
exposure from continuous use is2.46E.-05 percent of the permissible limits

•"maintaining doses as low as reasonably achievable. Theorectical doses
determined are conservative (high) in consideration of actual operational
distance, duration of operationsand actual radionucli.dic quantities

-contained in each disc source. Consideration of alpha particl• absorption
was eliminated based on the approximate distance determination4  of 3.78 cm

:-travelled in air for the 5.11 MeV and 5.16 MeV alpha particle energy. The
alpha particle energies would not penetrate the uppermost epithelial tissue,

:therefore incapable of reaching radiosensitive tissue unless internally
ingested or inhaled.

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. ".he 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 plutonium following
ingestion occurs primarily to endosteal surfaces of bone and is redistributed
throughout by resorption deposition processes. The liver has also been
assigned an equivalent fractional deposition'factor from the transfer
compartment as bone surfaces following ingestion, however, has a shorter

. retention (biological half-life) factor following trafislocation. Inhalation
of Pu-239 has been assigned to inhalation class "WN indicating a retention
time in the pulmonary region from ten to one-hundred days. Internal exposure
due to the highly ionizing alpha particles of Pu-239 is proposed to demonstrate,
committed dose equivalent limits magnitudes below ICRP 30 recomendations and
permissible levels compliant with regulatory specifications. The following.
incidents are highly improbable but unquestionably identify that there is
no significant environmental impact resultant from fielding of: the AN/UDM-6
Radiac Calibrator Set.

a. Source Leakage/Damage Leading to Ingestion:

(1) The AI/UD4-;6 Radiac CalibratorrSet contains four disc
sources which are required to be tested for removable contamination every.
three mnonths using protective handling procedures. The incidents descri bed,
concern source leakage without detection or source damg rsulting in
ing estion-with lthe additional assumptions:.

(a),. The disc source contains 4ý.66E+04 Bq (1.26E+0b ui)

(b) Teni percent of the total a'ctiv~ity ,(4.6,6E+03. 8q
or -1.26E-01 udi)Y is distributed on the Jig and accessible for contaminating.
an occupational worker.

10.



Cc) Fifty percent of the accessible contamination is
received and assumed to be one-hundred percent ingested (2.33E+03 Bq ot"
6.30E-02 uCi), The resultant committed dose equivalents are summarized, in
Tabl e C-2.

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

(3) The tabulated committed dose equivalents are based on
ICRP 30 data. The maximum dose equivalent of 9.79E-03 Sv (9.79E-01 rem) to bone
estimated for ingestion resultant from source damage is below recommended
non-stochastic dose equivalent limits. The total ingested activity of
4.66E+03 Bq (1.26E-01 uCI) is 2.30 percent of the recommended ALI (2.00E+05 Bq)
given for ingestion.

(4) The assumptions given for this incident assessment are
extreme In consideration of the actual quantities assumed available for
contamination or removed from scratching or damage and subsequently ingested..
..In addition, operator training/guidance from technical manuals prevents
mishandling of sources and ensures proper protective handling and testing at:
required Intervals for determination of pdssible removable contamination-

b. Source. Loss Leading to ImproperDisposalin a Public.
Incinerator 4 :.

(1) The following assessment proposes incineration of
AN/UDM-6 Radiac Calibrator Sets. This incident is considered highly,
inconceivable due to calibrator size and radioactive warning symbols attached
to outer encasements and disc source assemblies. The assumptions 3 : employed.
for estimation of resultant air concentration levels in incinerator emissions. +
are:

(a) Five AN/UDI-6 Radiac: Calibrator Sets incinerated.
yielding an. Initial activity (Q of 2.61E+05 Bq (7.05E+00 uCi) withina
municipal incinerator processin; 300 tons of refuse per day at fifty percent
excess air.

(b) The Pu-239 releasedduring the incineration

process (fs is•one .,hundred percent of the initial activity.

(c) The efficiency of the instal led air-' pol IutDn
Control systms for ,particulates is 90' percent' (i e. the fraction;of Pu-239.

.-:::,which -escapes, with stack gasesfr-f 0+.1)

(d) The aerodynaic m1ean c diamete (Am o
S thet:released particles is oned micron .

11
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TABLE C - 2

Committed Dose Equivalents to Various Organs Following
gngestion of Removable Contamination

ACTIVITY INGESTED

2.. 3.33E+03 Bq

(6.30E-02 uCi)

BONE SURFACE

4.89E-03 Sv

(4.89E-.1 rem)

LIVER

o 1.03E-03 Sv

R. MARROW

3.73E-04 Sv

(3.73E-o2 rem)

GONADS.

6.06E-05 Sv

(6.06E-03 rem)(!.O3E.O1 rem)

SO
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TABLE C -. 3

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

ACTIVITY INGESTED BONE SURFACE

9.79E403 Sv

(9.79E-O1 rem)

LIVER R. NARROW GONADS

4.66E+03

(I'..26E-O1

Bq

uCi).

2.05E-03 Sv

(2.05E-O1 rem)

7.46E-04 Sv

(7.46E-02 rem)

1.21E-04 Sv

(1.21E-02 rein)

9
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(e) The number of persons feeding.:one incinerator
disposal route.is also assumed to be the exposed population of 73,000-
individuals..

(f) The entire activity of Pu-239 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 /Ib (Va).
The Weight of refuse (Wr) incinerated is 6.60E+05 pounds.,

((h) The atmospheric dispersion coefficient (X/Q) is
assumed to be 2.OOE-05 seconds/m3 .

(2) The total activity released in a day (Q) is calculated
using the formula: I

' .l lQ , Qifsfr.

The total activity release•d is 2,61E+04 Bq (7.05E"O1 uCi),.
The continuous release (Q') rate over twenty-four hours is 3.02E-01 Bq/s
(8.16E-06 uCi/sec)..

(3) The concentration of Pu-239 trn the stack gas (Xs) is
given- by.:

qb:

X Q/V W.• .. s a r . . . ..
The average twenty-fourzi'hour 6onceriatrifonof Puo'239 is ..98E:-O8 B/cm3

(5.34E-13 uCi/Cm3).
(4) Meteorologic conditions are assumed to be moderately

stable with a constant wind speed of one meter per second. The maximum
downwind concentration (X) is estimated from the general formula::,

X =Q(X/Q)

3 3Resultant values indicate a concentration of 6.03E-06 Bq/m 3 (1 .63E-10 "zCi/n3).
(5) Assuming anaverage daily breathing rate of 20.0 m3 per

ýday, the maximum exposed individual would inhale 1.21E-04 Bq (3.26E-09 uCi)'
... ::on, the day of incineration. Conservatively proposing that the average person

inhales an amount of Pu-23g equal to one-third of this concentration, the .
S'total activity inhaled would be 4.02E-05 Bq (1.09E-09 uCi).,

dosimtricdata
(6) CCommitted1.are summarized dose equivalent limits using ICRP 30..ý

in Table -,C-4.; , Realistic consideration of.

" 1:
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TABLE C-4

ConM]itted Dose Equivalents to Various-Organs Resultant from
-Inhalation Following Source Incineration

_._.Effected Groupý

;..,,.Average. xposed
Person

._tqMa xi 0im Expo s ed
Person .

•.''!U ;' -.' : " ". " ,-: " i" . -.

Activity Inhaled

4.02E-05 Bq
(1.09E-09 uCI)

1.21E-04 Bq
(3.26E-09 uCi)

Bone Surface

I.OIE-07 Sv
(l.O1-05 rem)

3.03E-07 SV
:(3.03E-05 rem)

Liver R. Harrow Gonads

2.13E-08 Sv,
,(2.3E-O6 rem)

6.41E-08 Sv
(6.41E-06 rem)

8.04E-09 Sv..V
(8.04E-07 rem)

2.42E-OB Sv
(2 42E-06 rem)

1.29E-09 Sv
(1.29E-07 rem)

3.87E-09 Sv
(3.87E-,07 rem)

N

'9\
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this incident is eliminated based on user ability, to maintain authorized:'
possession with minimal to non-existent occasion arising where transfer of
Radiac Calibrator Sets to an incinerator becomes-possible..,,

(7) The maximum downwind concentration was estimated to be
6.03E-06 Bq/m 3 (1.63E-16 uCi/ml). The air concentration limit for unrestricted

.areas as specified in 10 CFR Part 20 is given as 2.22E-03 Bq/m 3 (6.O0E-14 •
uCi/ml) for soluble forms and 3.70E-02 Bq/m 3 (1.OOE-12.uCi/ml) for insoluble
forms. This limit is based on the standard for non-occupational radiation
exposure which is 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 continue to demonstrate insignificant to non-
existent environmental impact even with severe assumptions outlined with
each incident...

c. Source Loss Resulting in Improper Disposal Directly to a
Public Landfill 4

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

(a) One-hundred percent leaching of the total source.'
activity (At: 2.61E+05 Bq or 7.05E+00 uCi) hasoccurred entering the
ground water without further dispersion (fL a 1.0)...

(b) The total volume (V,) of leachate generated per year.:
from an average twenty-five acre landfill based on US Environmental
Protection Agency (EPA) estimates is 6:.76E+06 gallons (2.57E+10 ml) accounting
only for the average precipitation infiltrate of ten inches per year.

(c) No significant dilution of the: contamination zone
occurs from surrounding groundwater (f. '1.0).

:."-"":-." (""d.) lOne percent of the contaminated water is withdrawn
for.-domestic water supply (fdl) and five percent sý consumed as drinking
water'~

(2) The concentration of Pu.239' in the .eachatei. (AL)•.as:it
enters the zone•: of saturation i calculated by:

At~ ~ U tfk/VL

The avere Pu29 ;n~nratnntela .haeeneratid is approxima ted
_0 be ,1.O01E+01, Bq/m 3 J.(24E-.1O Cl/l

16



.(3)":. The amount of activity ingested. (A. Y)as a result of contaminated
water in the: public drinking water supply.is est'?ated by:

ing VL dlfd2AL

The dietary intake by the entire surroundlng population (731,000) would be.I.30E+02 Bq (3.52E-03 uCi). The average Individual dietary. intake would be'. 1.79E-03 8q. (4.83E-08 uCi).

(4) The dose commitment to the maximally exposed individual is
assessed with the assumption that the annual dietary intake of water (I ) is3.70E+05 ml and consists entirely of ground water contaminated .with, Pu-439
at the same concentration as calculated for leachate (AL = 1. +01 Bq/m 3 )incorporated into the formula:.

Aing = IwAL

The. total activity estimated to be consumed is 3.74E+00 Bq (1.O1E-04 uCi).Committed dose equivalents due to leaching from a landfill to accessibl.edrinking water are summarized in. Table C-5.

(5) The maximum permissible water concentration as specified in: 10 CFRPart 20 is 1.85E+05 Bq/m 3 (5.00E-06 uCi/ml) for soluble'forms and. 1.11E+06 Bq/m 3 .(3.OOE-05 uCi/ml) for insoluble forms of Pu-239 in unrestricted areas. The.) concentrations assessed for Pu-239 in the leachate are 5.46E-01 percent ofthe soluble limit and 9.1OE-04 percent.of the insoluble limit. , It should be.noted that no consideration has been given to .actual:dispersion coefficients
or dilution factors which would occur during ground transport tremendously
decreasing resultant values..

d. Installation Fire:

(1) The proposed incident involves an installation fire which occurs,
during bulk storage at LBDA enveloping-AN/UDM-6 Radiac Calibrator Sets
releasing Pu-239. The warehouse facility is equipped with complex sprinkler

'systems covering one-hundred percent of the area and an automatic alert tothe 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 waterusage and evacuation of personnel from downwind areas immediately if necessarY.-,.. ,,The hypothetical incident assumed the following for occupationally involved'
firefighters in the immediate vicinity performing extinguishing operations:

(a) The maximum number of AN/UDM-6 Radiac;"Calibrator Sets
. possib,l y :stored at any time in the installation is .,five hundred for a-total

storage activityrof 2.e61Esi Bq (7 05E+o2 uCo

()Prior to c)extinguishing.. thefifre'ý, ten ýpercent of the,.units,
are, involVed% releasing, one percent o-f:t~h6 totalat~Iya airborn ~atci es.:

17-
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TABLE C-5

Committed Dose Equivalents to Various Organs Resultant from
Ingestion Following Leaching of Contaminated ,Groundwater to Public Drinking Water

Effected Group Activity Ingested

13.79E-03 Bq
(4.83E-08 uCi)

Bone Surface Liver R. Marrow Gonads

I-.w

.Average .'Exposed
:Person

Maxifmum Exposed.
Person

TOTAL PUBLIC-:

ii i::3.74E+00
(1.01E-04

! .30E+02
(3.52E-03

BquCi)

Sq
uCi)

3.76E-09 Sv
(3r.76E-07 rein)

7.85E-06 Sv
"(7.85E-04 rem)

2.73E-04 Sv
(2.73E-02 rem)

-7.88E-10 Sv 2.86E-10 Sv
(7.88E-08 rem) (2.86E-08 rem)

1.65E-06 Sv s.gaE-O7 Sv
(1.65E-04 rem) (5.98E-05 rem)

5.72E-05 Sv 2.08E-05 Sv
(5.72E-03 rem) (2.08E-03 rem)

4.65E-11 Sv
(4.65E-09 rem)

19.72E-08 Sv
(9.72E-06 rein)

3.38E-06 Sv
(3.38E-04 rem)



The quantity released during.a one hour time interval, is 2.61E+04 Bq- ,
(7OSE-0l uCi).'

Jc) The volume of air in the warehouseý is 1.23E+04 m3 .yielding

2.12E+O0 Bq/ms (5.73E-05 uCi/m 3 ).

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

(e) The total intake for each firefighter is 2.54E+00 Bq
(6.88E-05 uCi) 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-6. No estimates were included for the general public
due to conservative dose equivalents derived for occupational individuals
in the immediate vicinity and dispersion factors which would further reduce
dose commitments. It should be noted that no consideration in dose estimates
for firefighters included ventilation of the-building during extinguishment or
the use of respiratory protective devices. The committed dose equivalent limit
for bone surface remains below recommended non-stochastic dose equivalent
limits. The total inhaled activity is 1.27 percent of the ALl (2.OOE+02 Bq)
recommendation for inhalation. The air concentration (2.12E+00 Bq/m 3 or
5.73E-11 uCi/ml) when averaged over one year is equivalent to 5.81E-03 Bq/m 3

(1.57E-13 uCi/ml). The concentration limits as specified in 10 CFR Part 20
are 1.40E-02 Bq/m 3 (2.OOE-12 uCi/ml) for soluble forms or 1.48E+00 Bq/m3
(4.OOE-11 uCi/ml) for insoluble forms. The concentration limits derived- in this
evaluation are below one third Maximum permissible limits accounting for
variation of individul doses.

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

e.s Individual Storage Area Fire:

(1) The AN/UOM-6 Radiac Calibrator Sets fielded will be used by mobile
S ,calibration teams in specifically designed vans. The calibrator set is stored

within a locked fire resistant cabinet. Hypothetically, if the unit were
subjected to heat or fire causing breach of the calibrator source integrity,
the following assumptions are presented:

(a), Within a fifteen minute: time frame, fire surrounds the,
cabinet causing ten percent release of activity to the calibrato r encasemenit•,
i-e. 5.22E+03 Sq (1.41E-01_uCi).

19 ii



(b) Fifty percent of the activity escapes the encasement to' the-
:cabinet interior releasing ten percent to the van interior.(2.14E+O1 m3 )
yielding 1.22E+01 Bq/m3 (3.29E-04 uCi/m 3 )..

(c) The breathing rate of an occupational worker is 1.20 m3 /hr.
Assuming air concentrations are unchanged, the worker failing to implement a

:protective respiratory device for-approximately five minutes would inhale a
total activity of 1.22E+00 Bq (3.29E-05 uCi).

(2) The committed dose equivalents using ICRP 30 data are summarized
in Table C-7. The evaluation presented considered the minute plausibility offire enveloping the specifically designed fire-resistant cabinet and the
attempt to arrest the fire without respiratory protective devices or air
exchange causing dilution and decrease in inhaled activity. Release of

,activity prior to extinguishment is realistically improbable with the availability
of firefighting devices and user response. The total inhaled activity is
6.10E-01 percent of the recommended ALl for inhalation (2.OOE+02 Bq). The

.concentration guides for restricted areas as specified in 10 CFR Part 20 are
1.40E-02 Bq/m 3 (2.OOE-12 uCi/ml) for soluble forms and 1.48E+00 Bq/m 3 (4.00E-11
uCi/ml) for insoluble forms. The presented air concentration is equivalent to
1.22E+01 Bq/m 3 (3.29E-10 uCi/ml) or averaged, over one year equal to 3.34E-02 Bq/m 3

(9.01E-13 uCi/ml).. The air concentration levels are below one third of the

permissible limits which are based on standards for occupational exposure
levels of 5.00E-02 Sv/yr (5.OOE+00 rem/yr).

f. Transportation Accidents:

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

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

(b) Fifty.percent of the total activity is instantaneously and
uniformly distributed within a hemispherical volume whose radius equals 200
meters yielding a total volume of 1.67E+07 M3 and whose activity concentration,
per unit volume is 3.90E-01 Bq/m3 (1.06E-05 uCi/m3).

(c) Individuals within the prescribed area have a breathing rate:;',
'',.of 1.20 m3 /hr. Assuming no change in activity per unit volume 'through

Odispersion for an hour or evacuation of any individual, the total activity
i•nhaled within the one hour time period would be 4.68E-01 Bq (1.27E-05 uCi),. :,

(2)
Using ICRP.30

Approximations
.evaluation .are:

Of committed, dose equival ents
summarized in Table C-8. IIThe

21.
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TABLE C-6,

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

'Activity Inhaled:

2.54E+00 Bq-

(6.88E-O5 uCi)

Done Surface

6.35E-03 Sv.

(6.35E-01 rem)

R. Na rrowLiver

1.35E-03 Sv

(1.35E-O1 rem)

Gonads

5.08E-04

(5. 08E-02
Svem
rem)

8.133E-05.

(8.13E-03
Sv e
remn)

C



TABLE C-7

0C

-Activity' Inhaled'

.i.22E+0O Bq

(3.29 -05 uCi)

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

Bone Surface

16.47E-0 Sv

(6.47E-02 rem)

Liver

3.05E-03 SV

(3.05E-O1 rem)

R. Marrow

2.44E-04, Sv

(2.44E-02 rem)

Gonads,

.3.90E-04 Sv.

(3.90E-02 rein)

d

ak



TABLE -C-8

Committed Dose Equivalents to Various Organs Resultant from
Inhalation Following a Transport incident

Activity Inhaled

4..,68E-01 Bq
... (1.27E 05 uC0)

Bone Surface

3. 3.17E-08 Sv

(3.17E-06 rem)

Liver

6.72E-09 Sv

(6.72E-07 rem)

R. Harrow

2.54E-09 Sv

(2.54E-07 rem)

Gonads

4.06E-10 Sv

(4.06E-08 rem)

'N
<~2
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S. SOE-01 Bq/m3.(1.50E-11 uCi/mi) when averaged over a one year time interval] i s,
.11.51E-03 Bq/m 3 (4..11E-14 uCi/ml). This concentration is below maximum
permissible unrestricted air concentrations specified in 10 CFR Part 20.
Further reduction in quantities inhaled and resultant committed dose
equivalents woul.d occur through wind dispersion and evacuation of contaminated
areas.

(3) The probability of trinsport incident as proposed is considered
highly improbable due to absence of documented incidents within the history.
of its possession, publications statistically identifying minimal probability
in comparison to total shipment incident and compliance to applicable 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.

(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 Pu-239
through improper use or damage to the source contained within the AN/UDM-6

. Radiac Calibrator Set. Each proposed incident although regarded as highly
inconceivable demonstrated levels below those recommended by ICRP or regulatory
standards. The total intake of Pu-239 ass&ssed for the various evaluations
are estimates based on general assumptions apd are in excess of more realistic'
or actual quantity intake rhich'would result in decreased committed dose
equivalent determinations. Properly implemented procedures for use and
indicated safety precautions eliminate association of radiological/environmental
impact with the use of the calibrator set. The established safety requirements
and strict operational guidelines dismiss consideration of any proposed incident

.as probable and conclude that no environmental impact or radiological health
hazard would arise from implementation or incorporation of the AN/UDM-6 Radiac
Calibrator Set within the Army Supply System,

.0. Evaluation: of Alternatives

.I' The radionuclides listed in Table 0-1 were evaluated as to
* feasibility for consideration of possible alternative to Pu-239 as an alpha

calibration source. No significant advantages are identified for substitution.
of these radioisotopes in lieu of-Pu-23g contained within the AN/UDM-6
-Radiac Calibrator Set. The alternative radionuclides are also known to be
considered radiotoxic and possess unacceptable characteristics. For instance,.

* Gold-148 has a less than optimum energy, Polonium-210 has a short half-life,
and Curium-244 is more expensive to procure as indicated in Table D-1.
These characteristics are unacceptable when overall comparison does not reduce
consideration of radiological hazard. The purpose for implementation of Pu-239.: .:,

..:is based on quantitative and qualitative analysis of Pu-239 by instr mentation'
cal ibrated .by the AN/UDM-6 Radiac Cal ibrator. Set... The Pu-239 source i s the
ideal standard providing calibratio~n of a1,p~ha detection instrumentation, which:'
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TABLE..' 0-1

Al pha Radionuclides for- Instrument Calibration5

Radionucl ide
Alpha Energy (MeV).
Abundance (Percent)

Hal f-Li fe
. .(Years)

Advantage
Disadvantage

Low Energy3.18, 9.,30E+01.

230 Th

239 P

241 Ad

238P

244~

252 c

4;

4$.617. (24-)
4.684,(76)

5.105,(12)
5.143,(15)
5.156,(73)

5.305, (100)

5.442,(13)5.484 , (86)

5.4562(28)
5.499,.(72)

5.764,(23)
5.806, (77)

6.1096, C(16)6.119,,(84)

7.7 0E+04

2.44E+04

--3'.79E-01

4.33E+02

8.78E+01

1.78E+01

2.65E+oo

Radiotoxic

Ideal Energy,
Radiotoxic

Short Half-Life

Radiotoxic

Radiotoxic

Radtiotoxic
Expensive

Radiotoxic.,
.Expensive,,.
Short Hal f-Li.fe,.,

:Neutron Hazard

/
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is'-primarily impl emented, In -detection of Pu-239 co ntamntin

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

- cthe commercially available EIC Model S94-1 Calibration Standard Set which
has been successfully fielded and utilized by Army activities worldwide for..

the past fifteen years. The AN/UDM-6 is specifically used in calibration of
the AN/PDR-54 and AN/POR-60 standard.Army alpha detection instruments
(radiac .sets) or commercial equivalent instrumentation such as.the EIC
Portable Alpha Counter (PAC) series. Radiac Calibrator Sets are mandatory in
maintaining compliance to NRC requirements governing calibration intervals.of
alpha detection instrumentation used for health/safety and tactical activities.
A "no action" alternative cannot be considered based on federal regulatory

. " requirements and activities fulfilling the Army, mission .

E. Status of Compliance

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

*.

)
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F. LISTING OF AGENCIES/PERSONS CONTACTED:

1. Edward Abney:,

Z. Phil 1p:Edwards:

3. Charles Gonzales:

Physicist,.
US Army Ionizing Radiation Dosimetry Center
-Lexington, Kentucky

Health Physicist
Chemical Systems Laboratory
US Army Armament Research and Development Command
Edgewood Annex
Aberdeen Proving Ground,: Maryland..

Laboratory Supervisor.
Eberline Instrument Corporation
Albuquerque, New Mexico
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RECOMMENDED OiANGES TO PUBLI.. IONS AND

BLANK FORMS
'for use of AIs tens., se AR 310.1; *e prep.e.t aenmcy Is the US
Army Adiu*eon Gevaiw Caer.e

Use Put 11 (reverse) far Repair Part
Special Tool Lists (RPSTL) and Sup
Catalogoo/Suppiy Manuals (SC/SM).

D ATE
a and
ply

17 Feb.82
* ro: (Faimd to prolm, ent aD pul ilcation o late) (IncIve ZIP Code) PROMi (Accowity and locaion) (Inctle ZIP Code);

"inander Commander
'Yrmy Communications-Electronics Command US Army Communications-Electronics Command'I
IN: ORSEL-ME-PES ATTU:. DRSEL-SF-H

Fort Monmouth, New Jersey 07703 Fort Monmouth, New Jersey 07703
PART I - ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SN) AND BLANK FORMS

4UBL ICAT 0i FIORM NUMBER ATITE
=umL,.r~o/.o..u~u.o.Tc rl'r.l:Operator 's Manual, Cali brat~or,

TM 11-6665-248-10 DRAFT Radlac,AN/UDM-6 (NSN 6665-00-767-7497)

ITEMs PAGE PARA- 61IME FIGURE TABLE MECOMIMEMOEO9 CHARGES AMC REASON
O.. NO. GRAPH no. No. No. (Ect wmEoVa acan .•ge ded 4heae Innesr be giri..•

Warnin, 1-2 13 Change: damage it in anywayOto
Page .... damage it in any way."

2 8 1-5a Change: "...-forwarding two copies of appointee's
(2) orders and qualifications to: Commander, US'

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

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

8 1-Sa" 2 Change: ... forwarding two copies of procedures
(3) to: Commander, US Army Communications-Electronics

Command, ATTN: DRSEL-SF-H, Fort Monmouth, New'.
Jersey 07703.""
to: "... forward. two copies of procedures to:

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

4 11 1-7e 1 Change: 'Subnit Radiation Incident Report
according to published directives."
to: "Submit Radiation Incident Report :
according to publ i shed directives."

$Reference (a line numbers within the paragraph oa subparagraph. Page I of 3
YPEO NAME. GRAOE OR TITLE

'-BARRY J. SILBER
,,:Health Physicist

TELEPHOE EXCHANGE/A UOVOM N. ".AT~
PLSEXTENSION

x54427

FORM 2028 REPLACES 0* VONM 20*0. I OEC 66. UNICH NO.8. SE uSED.

I P, 01.11"'74202
RIEPLAC911 0ArFQ@jqd2ojG IýOCC #o. WH&C" WILL &a Use
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RECOMMENDED CHANGES TO PUBLIC' -"qNS AND OAT
BLANK FORMS .. Ue Part It (reverse) (or Repair Psi.a, nd

A.Speca Tool Lia(RPSTL) and Supply#.; .uee. Gosoeal - Catalos,/Supply Manuela (SC/S). 1 17 Feb*82Army ,i, #0 dt eem Ge I contoo" . .

TO: (Furwod to Propone o1 pubtlcslon o Ira, m ) (Inclu.e ZIP Cage) FROM, (Actieviy and loatio) (Include ZIP Code)

PART I - ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) ANO BLANK FORMS
.AUBLICAT IOW) FORM NUAMSR ON IL

TM 11-6665-248-10 DRAFT

PTIM PAGI ANAR LINE FIGURE TAULK " . NECOlMMENO90 CHANGICS ANO REASON
N .O. "a. GRAP0 NO. * NO. NO. (Em.4e wedhi ad nimcammetdnd aane. ~I be gIven)

5 11 1-7f .1 Change: "Establish radiation controlled areas
for AN/IJDM-6 ... "'
to: "Establish radiation control procedures
fori•AN/U01-6

6 11 1-7g 1 Change: "Post Radiation Area warning signs.",.
to: "Post "Radioactive Material" warning signs."

7 11 1-7o Change: "... place all AN/UDM-6"s under his
jurisdiction in locked storage."
to: "... place all AN/UDM-6's under his
jur-isdiction under control of newly appointed

* RPO approved by RNCP and. HQ, CECOM, or in. ,
locked storage."

8 15 1-1a 6 Change: "... the jigs not use." .
to: "... the jigs not in use."

9- 19 -la 1 Change: "Unpack the AN/UDM-6."0
to: "Perform required transportation'surveys
and wipe tests and unpack the AN/U[t4-6." :

10 22 ,2-2e 1 Change: .".'.. a calibrated radiac set 1/16 to 18
inch ... "

to: ".a. a l librated radiac set 1/16 to 1/8,-.
inch..,.

* 11 23 2-3a 6 ~Change: "..the Radiation CnrlOfcr
(AR 385-11) to
to: "... the Radiation Control Officer
(AR 385-11) to . u ,"

*Reference to line numbers within the paragraph oW subpsregraph. Page 2 o
ý.-YREO NAME. GRAOIE OR TITLIE I TELEPHONE EXCHANGE/AUTOVON. SIGNATUREPLUS EXTENSION,

41. 0( 278 NEPACfS CA FORIA acaoi.i cac as. woosCN4 tIs%.&a It C4s. p



RECOMKMENDED CHANGES TO PUBLIC-' uONS AND DAevera.j rpr OAT-
*ORSUse Part It frvre (rRpiza-t and•BLANK Special Tool Liats (RPSTL) and Supply

for woo of this Ism, see AR 310-1; Ikepeml en mcy is te US- Caealoss/Supply Manuals (SC/SM). 17 Feb 82
Army Adjutant Gemnr Center.

TOS lFirwisd to Propo~nent ofpublicatio ors Iwu) (inclSude ZIP Code) PROM. (Activity and locathinO) (include ZIP Code)
- iý.

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

UBSLICATIONdJFORM NUMOsN DATE TiTt.-

TM 11-6665-248-10 DRAFT

*1Eks PAGE PARA- i..Ng FtGURI TAGL.! - N!COMMU!NOCO CH4ANGES AND R9ASO14
.No. NO. GRAPi NO." NO." NO. (Coact wdif ot al mmended aloea meet be aivui)

12 23 2-3b 1I Change: "The US Army Ionizing Radiation Dosimetry
Center located at Lexington-Blue Grass Depot
Activity is the only ... "
to: "The Lexington-Blue Grass Depot Activity'.
(LBOA) is the only,..

1 13 23 2-3b 6 Change: ... Lexington-Blue Grass Depot Activity."
to: ".. 'A. ..

14 33 3-2a .1 Change "Operator maintenance Is limited to
to: "Operator is, limited to *...

5 33 3-2b 2 Change:"., National Inventory Control Point
and the. US Army Ionizing Radiation Dosimetry.
Center.",
to: ... National Inventory.Control Point and
LBDA.,

16,. 33 3-2a 1 Change: "No other maintenance or repair ... "
to: "No maintenance or repair: ... "

17 34 A-Z 10 Add after line 10:.,
"Preventive Maintenance:Schedule and Record
... DO Form 314".

"Re.Iernce to line numbers w thin the poragraph r aubperagraph. "Pag 3 :bf 3 3

-ypeO NAMC. GRAOC ON TIT"L TE-CLEPHONE IEXCHANGgr/AU"OVON. SIGNATURE,. -
PLUS 9XTENSION-..:

A Fe 31Z 14g9PLACES 0A 0PORN& 2020.01 04LC B.WNC I6.5 IS
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WARNMIN G.
* RADIATION HAZARD.

dUse Radac Calibrator ANIUDM. 6 only under the guidance of an -Installation

activity (local) Radiation P~rotection Officer and in accordance with requirements
of Chapter 5. Section M.' AR 40.5 and AR 385.11.

Plutonium 239 (Pu239) is dangerous to living tissue. Small amounts of Pu239.
when Inhaled, ingested. or absorbed in open cuts or wounds, can cause serious

illness or death. To avoid accident, observe the (ollowing:

* 0 Use and store the calibrAtor only In designated radiation controlled
arease

0.00 not eat, drink, smoke, apply cosmetics, or store food stuffs,.
-drinks, tobacco, or cosmetics Where the calibrators are used or

stored.

o 0o not allow personnel with open skin wounds, to handle or work
with the calibrators without the approval of the medical officer anci
the (local) Radiation Protection Officer (RPO).

*-1 Prohibit loitering Int the area by unauthorized personnel.

0 Handle the calibrator carefully. Do not drop, rough handle, alter oc
.d..agag it in anyway. Mishandling can causesource leakage.,..

-•c s: .a ad . . .We

P o not, touch the :sourc surfac with your hans War patcor

surgica type protective gloves which allow suff icieno etrt
durina calibration and leak testing. Avoid contact of objects

such as tools, instoruments, and components af the sertwith the sourci

ilnsso dal. oavi acdnt bsre h oloin:.2..



I Always washoand dry your: hands thoroughly After handling

the calibrator; check your hands with a low-range alpha

radi ac meter; repeat the washi ng and dryi ng if necessary.

Notify the Radi ati o Prte~cti~on Officer if wahn doe

not remove contamination.

I DO NOT ATTEMPT TO CLEAN THE..SOURCE OR SOURCE.HOLDERS.

-. ,..

.4
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HEADQUARTERS

ý,DEPARTMENT OF THE ARMY.

Washington, DC.,: March 1982

Technical Manual )

fo 11-66 5 248-10)

OPERATOR'S MANUAL'..

CALIBRATOR, RADIAC, AN/UOt4-6

(NSN 6665-00-767-7497)

REPORTING ERRORS AND RECOMM4ENDING IMPROVEMENTS

You can help improve this manual. If you find, any

mistakes or if you know a way to-improve the pro-

Sceduim, please let us know. Mall your letter, DA

Form 2028 (Recommended Changes to Publi~cations'and

Blank Forms),o*r, DA Form Z028-2 located in the back

of: th.is manual directto: .Comander, US Arm Coin-

mui cati ons- Electronics Comand, ATTN.. DRSEL-ME-MQ,

Forit Monmouth,, New Jersey 07703. A reply will be

furni shed o to you.
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CHAPTER 1
INTRODUCTION

Section I. GENERAL INFORMATION

1-1. Scope

This manual describes Calibrator. Radlac ANIUDM-6 and covers its installation and
operation. It includes instructions for initial service, operatica. C.1.;iiflg, and Inspection of the equip.
mont. The calibrator, radlac pr9!Ldqs a calibration chick toe Ilio ANIPOR.54 and
ANIPOR..0 Alpha Radiac- Sats (rad.ac sets). The calibrators contain plutonium
which is :ontrollc%1 by the US Nucleur Regulatory ..ommissaon (NRC), Tle 10 Code of Federal
Rogulations. AR 305.11 and AR 700.64 implement NRC reOulations. Army.wide possesaion and use
of the c.:i orators are authorized by a Special Nuclear Materials License issued to Departmoru of theArmy. US Army Communications-Electronics Command, Fort Monmouth. NJ 07703. The license isissued or. the basis of statoments concerning procedures established for the life-cycle control ol theitoms.. "-I .stis ito issuod to authorized Army calibration activities, schools. and research anddevelot :i. -nt laboratories through . the US Army Communicatior' S-Electronic3, Command
Nation.. nvetitory Control Point (DRSEL-MMEVC). Established Army supply procedures are
augmo.a" . by rtdiolog"cal control procedures (AR 385-11).

1.2. Maintenance Forms and Records

Oepartmdnt of the Army forms and procedures used for equipment maintenance will be thoseprescrlboiJ by Ta"" 3.-7W, Ti Ary.iy liintonanco Mlanagement System (TAMMS)..

1.3. Reporting Equipment Improvement Recommendations (EIR)

if your ANIUOAM. 6 needs improvement, lot us know. Sond'us an EIR. You, the user, are the only one
who can h.#: cz what you don't like about your equipment. Let us know why you don't like the design
or performance. Put il on an SF 368 (Quality Deficiency Report). Mail it to, Commander, US Army
Communicatlons-Eiectronics Command, ATTN: DRSEL.ME.MO, Fort Monmouth, NJ 07703..We'll
send you a reply.

Section I1. .'US NUCLEAR REGULATORY COMMISSION REQUIREMENTS

14. General

The NRC sets standards/condItions and Issues licenses for the use of radioactive materials In the'
United Stlaiuz. i nlo AXfUD." ,-comes under the NRC regulations and a license for Its use has been.-'
Issued. Information required by the NRC license and regulations Is contained below:

a. "Radiation Prolkiction. Users of thet AN/V4-6 should refer to instructions on control, safe..
handling, storage, emergency situationu and operation and maintenance Instructions contained in :
this technical manual. This satisfies theradiat±Lonpiotection requirements of the NRC regulations
(Title 10, Code of Federal Regulations, Parts 19 and 20)%

. , Notica to EmOloyeez. Form NRC-3, Noticeto Employees, contained In the back of this
manual, must be removed for posting wherever the ANIUDM6 *i adador stored. The poszing re-.quirements are contained on the form.



c. NRC iUcenso. The NRC license for the ANIUDM- 6 and documents relating to that..icense aro
S 'held by the US Army Communications-Electronics Command Safety.Office at Fort Monmouth, Now,

Jersey. ANIUDM. 6 users may request further Information on these documents by letter'addrossed
to:

Commander
US Army Communications-Electronics Command
ATrN: ORSEL-SF-H
Fort Monmouth, NJ 07703.

Requests for further Information may also be made by phone by calling on AUTOVON 9054427 or
COMMERCIAL (201) 544.4427.

1-. Responsibility

j!. Responsibilitles of Malor Commands.
(1) Establish at least one Radioactive Material Control Point (RMCP) (AR 385.11).
(2). Appoint a Radiation Control Officer (RCO) for each RMCP and

forwarding two copies of appointee's orders and qualifications to:Commander,

US Army Communications-Electronics Command, AT=N: DRSEL-SF-i, Fort Monmouth,

New Jersey 07703,.
(3) Develop implementation procedures to insure ,periodic leak.testing

(para- 1-7.) and forwarding two copies of procedures toZCommander,. US Army

Communications-Electronics tommand,. ATTN: DESEL-SF-H., Fort Monmouth, New

Jersey 07703.

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

for evaluation (para 2-2k),'•

(5) Insure that each Installation or activity using the ANIUOM.. has an effective'adiation
protection program.)



6Th

. Reosonsibllitlos of Radiation Control 1cor.ffi
(1) Review and approve the qualifications of each local Radiation Protection Oificer (RPO) for

the ANIUDM-6 and forward to Commander, US Army Communications.Electronics Command,
'ATTN: DRSEL-SF-H, Fort Monmouth, New Jerity 07703 a list '. 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 following actions:
(a) Suspend requisition for the ANIUDM- 6.
(b) Suspend use of the ANIUDM. 6 until someone can be qualified by training.
"() Transfer the ANJUDM.6. to an installation or activity with qualified personnel .

(3) Maintain the following records for each ANIUOM.6" under his-control:.
(a) National stock number.
Wb Description.
(c) Serial number.
(d) isotope, source activity, and date activity: was determined,.
(e) Dates and results of leak tests..
(I) Shipment number.
(g) Shipped from.
(h) Shipped to.
(i) Date shipped.
'() Date of manufacture.
(k) Name of manufacturer.
(I) Name of qualifications of local RPO's.
(m) Radiation incident reports.

(4) Insure that the ANiUDM- 6 Is property handled In accordance:with Army, 000, and NRC
regulations. Periodically Inspect and audit records of Installations and activities possessing( the..
AN1UOM_ 6.

(5), Assureý that a Radi ation Incident Report is submitted byelectrical means

to Conunder, US Ary Camnunications-Electronics Command, AMh:, DRSEL-SF-H, Fort

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

(6) Consolidate and forward DA Form 3252.R (Radioisotope Inventory and Leak Test Report)

(RCS DRC-192) listing all Calibrators, Radlac ANIUOM-6 in area of responsibility to Commander, US
Army Communications-Electronics Command. ATTN: DRSEL.SF-H, Fort Monmouth, New Jersey
07703 at least quarterly (31 January. 30 April, 31 July, and. 31 October). Reports may: Include informa-
tion on other CECOM managed calibration and test Items of supply listed in AR 385.•1.
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1-6. Supervision

a. All calibrations in which the AN/UDM4,6 is used will be supervised

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

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

topics:

(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 radioactivity.
(5) The operation and use of the ANIUOM6.

FROTES

1. Completion of the Radiological Safety Course at the US
Army, Chem|i t4 1Scok'lFor at the US Army Ordnance Center
and School meets those requirements.
2. Where circumstances warrant, alternate training may be
substititedift'ihis ,trinig ,Is approved by Commander, US
Army Communications-Electroni'C Command, ATTN:
ORSEL-SF.H, Fort Monmouth, NJ 0770;. Such training must;

S•.be received underflhe guidance of a qualified RPO, and must
include at te-st16,,hours of actual experience in the use of

the ANIUOM-6,

b. The person appointed as RPO may be a comuissioned officer, a warrant

Qfficer, an enlisted man, or civilian, if he meets the minimum qualifications

prescribed above. An RPO designated custodian for the A?1/UDI-6 is a specified

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

c. The operator of the AN/UiNM-6 shall have a minimum of 8 hours training,

under the guidance of a qualified RPO, in the following:.

(1) Fundamentals of radiation operations.::--

(2) Radlac instrumentation theory.
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(3). Application and survey techniques.

(4)ý -Safe. working practices and inherent hazards associated with

the.AN/UDM-6.'

.(5) 16. hours on-the-job training in operation and care of the

AN/UDM-6.

17. Duties of Radiati Protection Offi cer. (RPO.).

The specific duties of the; appointed RPO will be to:

a. Insure that the AN/UD1I-6's under his jurisdiction are properly

used and stored.

.Train local users and operators and maintain list- and record of

training of users and operators.

c. Insure records are maintained on each equipment..

d. Avise F44CP of any forthcoming change-in accountability, local

RPm, or ieRstallatton relocation forithe AN/Ur-R-6.

~.,Submit Radiation Incident Report according to published directives.

_L Establish radiation controlled areas for ANIUOMl6 storage and use.
g. Post Radiation Area warning signs.
h. Insure Items are stored In a fireAN istant structure and no explosives o pany kind are stored In:

the same structure.
1. Immediately rotor actual or suspected overexposure to medical offricer.

J.Insure that periods of time between leak tests do not exceed 3 months and supervise pert or.
mance of leak tests.

.1 Secure Items against unauthorized use and removal.
.. 1. insure that al Army, 000 and Federal Regulations are being followed and th at personne ar

* exposed to a minimum of radiation consistent with practical considerations.
m. Conducta phyiatinventory accord ng to published frequencies.

frtRaiton Area Mann u hsJuiditinins.r

_I. Iumiteln refner eak ties, ap d oter rexporsu to RmC arequired.
. Piosre to eiefrmduispac all Arm.NOanIUca ReMuatios undr eisg jursdtone and toat perstorag ;e.



p.. Investigate each case of excessive or abnormal exposure to determine

the cause.. Recommend remedial acton to preventn recurrence. Submit a

complete written report to the Commander, US Army Communi catl ons-Electronnics

Command, ATTN: DRPEL-SF-H, Fort Monmouth, NJ 07703 within 24% hours.after

the incident.

14. Requisitioning Procedure

Stations in CONUS and Oversea supply agencies will submit requisitions through radioactive
material supply channels to Commander, US .Army Communications-Electronics Command,
ATT1": ORSEL-MME.VC, Fort Monmouth, New Jersey 07703, for issue to certilied Radiation Protec.
tion Officers. All requisitions will be accompanied by the name of the Radiation Protection/Control
Officmr who is to be responsible for the equipment. In addition, each request will include the follow.
ing certification: "As required by chapter 3, AR 385.11, sufficient safety equipment. facilties, and
trained personnel are available at this installation for the sale handling, use and storage of radioac.
tive material ordered on this requisition!'The certification must have the signature and the typed
name and grade of the appropriate radiation control officer. -

14. Emergency Situations

The procedure outlined below will be followed in an emergency situation.,

.. L•. s Of AN/fl•.6..
(1) Attempt to recoVer the' AlN/MX6. --

(a) Review records to determine the responsible Individual.
(b) Make a physical survey.I ithe t AN/•-" Is recovered, adu c oi lets as a ucassary

to p%!VeflC a ,scu=enca.
11( if the pa is not recovered, reprt the loss through command channels to

the Area P.adlo•ctive Material Control Point (AR 385.11) and to the US Army Communications.
Electronics Command stating the serial number of the AI/UM4.6 the circumstances In.
volved, and the action taken to prevent recurrence.

(1) Internal exposure Is the result of personnel becoming contaminated when radlactive pal.
tidces am inhaled, swallowed, or absorbed through breaks in the skin.

0 In the event of a known or suspected internal exposure: .

(a) Obtain immediate medical advice from the Medical Officer.
(bi' R emovie the individual from duties involving occupational exppsure to ionizing radia.

tion until subsequent exposure limitations are established by proper medical authority (AR 40.14).
(G• Preparwre n report of clrcumstances leading to the Internal exposure Include

serial numbeWsi of the ANUOM-6 involved, action taken to prevent r ce, adother agoilcai. "
:,.:"::~~~~~~~~~ ~~~~~~ ca.: :, .: { '. :. . .. i i , !':,,. : . . .:: ,• .• ar. . athe-r: acal cable .. ::. : ,,-,



information. Forward the report through proper channels to C,-nmader, US Am Communications-"

Eleclmr cs Command, AMTN: DR -S•.-7, Fort Xoa=outh, bL7 07703.

a. Gamaae orLeakind ANIUDM.6 AT/•• -6 could begin to leak as a result of being drop.
ped, damage to the source, or even as a result of age. Action required in the event of a known or
suspected leaking AWMJi Is:

(1) Discontinue use of the AN/ LE-&"over it with plastic, seal it with tape. and label it as con
mirnnated.

1" • :c• personnel, equipment, and am for possible contamination and decontaminate as
required.

(3) Report the Item to the Radioactive Material Control Point and to the US Army
Communications-Electronics Command.

(4) Dispose of the ANIUDM-6 as directed by the US Army Communications.Electronics
Command, the US Army Ionizing Radiation Dosinetry Center and the Radioactive Material Control
Point.

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

J;, PBiwall~lr Emeraenc• Prcedure.
(1) GeneraL Emergency plans must Include procedures for combating fires involving radloac.

tive Items. Plans should be commensurate with the quantity and type of items present. Firefighting
personnel must know the location(s) of the items and must be familiar with radiation protection pro-
cedures. As a general rule. personnel should wear proteotive respiratory equipment when fighting
fires involving radioactive items.

(2n Emergecy procedures.
(&V Evacuate personnel in the Immediate area who are, not directly Involved.
-(b) Notify the fire department.
(c) Extlnguish the fire, if possible, and it radioactive materials are involved, with possible

release to the environment, Clear personnel from downwind area immediately.
(41 Notify the RVO.
(e) Notify medical personnel when appropriate.
MI) fontrol access to the immediate area.
(9) hack personnel, equipment, supplies, and environs with appropriate alpha radiation

surveyý Instrument.
(h) Decontaminate personnel, equipment, supplies, and environs.
(i) The 310 shall record and report ha raesults of tha fir:e.:

1.10;• TMANSPV-TATIOM

The ANRUOM-6 requires packaging and shipment in accordance with the requirements set forth in
TItle 49, Code of Federal Regulations (49 CFR) of US Department of Transportation (00") regulations
and AR 385-11. These regulations require ail appropriate information on radioactive shipments to be
incorporated onto shipping documentation as toliows:

a. Proper shippig name (49 CFR 172.1f1) Radioactive Material, NOS.
Harb. dous Material Identficati•on Niumiler (49 CFR 172202) NA 9181.
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c- Pieces, weight, cube (49 CFR 172.202): One wooden case,

14-3/4 inches x 10-5/8 inches x 1-3/16 inches, with cushioning pad

containing four jigs, 9-3/8 Inches x 3-3/16 inches x 11/16 inch, .

made of anodized aluminum. Four radioactive sources are 2 inches

diameter stainless steel disks with a coatitng of Pu239 applied to

one side.
. .. Type of packaging (49 CFR 172.202): Wooden case.

e. Nam of radioactive material as listed in 49 CFR 173.390

(49 CFR 172.203): PuZ39.

Description of chemical and physic om (49 CFR 172.203):

Plutonium 239, solid applied as coating.

g. Activity (49 CFR 172.203): 1.4 microcuries.

' h. Type label (49 CFR 172.203): Shipment of individual1item

requires no label as per 49 CFR 173.:391(a). Shipment of 8 or more

items as one package, requires RADIOACTIVE WHITE I (SF 413) labels.

J, The words FISSILE EXEMPT shall appear on the shipping documentation asreuuired by'49
CFR 173496(a)
-1 Sliippev Certificat~io (49 CPR 172.04) As applicable.
• L Shipments of Plutonium 239 must be made In accordance with the applicable provsionsa of

OCT and NRC regulatlonA. At the present time, all shipments of the ANIUDM.-6 should.only be made

by surface transportation:
... _ Any other information ,asrequired.

+ : i "
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section II.: D:CRnTcN AND DATA

1-A1 I quipment. Description.

(Fig. T-4.

a. eneal.The walbraor# Nadi-c AN/UDM-6 consists of &'wooden.

case that containas four' jigs,, a perfor'ated metal maskc, a dust coue for

aac# jigs and a cushionting pads Each jig contains a Plutcain±, 239

(Pu239) radioactive standard scurcee. 'Me alpha particle counting rate

in marked in the frame of the jig., The dust covers ares used to cover

thes jig not use* The cushIoning pad, fits aver the J1im to hold

then iu place wheni the case is closed,-

Figure I Radiac Calibrat, ARMHS cover. ope. L

• .,,,
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Figure 1m-2, Label. 1 E 0002

b. kadioactive Standard Sources. .The radioactive standard sources

are 2-inch diameter stainless-steel disks. A coating of Pu239 '(1-inch

diameter), is applied to the surfa~ce of one side of each disk.. A non-radio-

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

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

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

to a jig with screws..

S. !iqs. The jigs are made of anodized aluminum. •e jigs are. designed

s o that when the probe of the rtdiac being calibrated it 'placed upon the

jig it is the"proper distance above the standard source. The jigs are

.arranged from left to right in an ascending sequence according to the

alpha counting rate of each source. The counting rates Are approximately

1,400 (1.4 x1),14,000 (1.4 x.1 4) 140,000, (1.4 63 .10 ), and 1,400,000,

(1.4 x 106 counts perminute, respectively. The alpha counting rate

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

active sources are accidentally touched, the counting rates of the sources
may be atrdsfficiently to warrant recal ib ration.)

d . mask.. The mask': is a flaterectangular sheet of perforated

.stainless steel. Itis designed to fia t in an of the four jigs. The por-

tion of theamaskvthat lies flatr/directly`over)a r adio activestandard source.r



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

i ng.rate. By placing the mask between the source and the probe of an

AN/PDR-54 or AN/POR-60 jadlac /et, it is possible to calibrate a second

point on each scale .of the radlac sets..

e. Case. The case for the AN/UDM-6 is a wood box

with a hinged cover. When the case is fully open, thecover lies flat.

A label (fig., 1-2) is affixed to the tc

1-72. TýCHNICAL (#$RACrERIS'TICS1.

Radioactive material....

Type of radiation . . . .. .

Energy of alpha particles. .

.Total quantity in calibrator

Half life

Number of jigs .. . .

Number of radioactive standard sources

.p of the case.

S .Plutonium 239
(Pu239)

.Alpha particle

emis sSi on

.l5 . 15 Mev.

.l 1.4 microcurles
Sl(approx. )

24,360 yr.:.

I

.4
S. . .e . 4:

Transmission factor of mask .38 percent

Ji~(approx.-):

Length....

Wi dth

Height..

Case (approx.;),:

Length .....

Wi dth

ý',Height....

SerialI numbers

'./ 0,.

... 9 3/8 i n., (23.8. CM)

.3 3/16 in. (8.1 'an)

.11/6 n,. (.cm)

.. 14 3/16 i n. (36.0 cm)

. 10 5/8in.(20cm

, .13/16 in.: (3.0 cm).ý:

ý...A- 1000 th rough A 1385,



CHAPTER 2

OPERATING INSTRUCTIONS

WARIIING

1. Use the AN/UM'X-6 only under the guidance of an

installation/activity (local) Radi ati on Pro-

tection Officer and in accordance, wi th requireý-

ments of Chapter 5, Section IV., AR 40-5 and"

AR 385-11.

2. Plutonium 239 (Pu239) is dangerous to living

tissue. SuiaIl amounts of Pu239, when Inhaled,

ingested., or absorbed in open cuts or wounds,

cani cause serious illness or death. To avoid

accident, observe the following:

(a) Use and store the AN/UMZ4-6 only In desig-

nated radiation controlled areas.

(b) Do not eat, drink, smoke, apply cosmeticS,

or.store food stuffs, drinks, tobacco, or

cosmeti cs where- the AN/UM1"-6 is used'

or stored.

D(c)Do not allow personnel with open skin

wounds to handle or work with the ANI/UDM-6 i,.

.wih out the approval of the medical officer "

and the (local) Radiation Protection Offi cer.

Y,, Pohibit loitering in the ar a by unautho rzed-

personnel.,2



2•1. SyTo. Up= Receipt of r n..

~.Unpack the ANI/UM"-.,

b.Inspect the wood case to see that it. is. unda'mged and that the

label (fI g.; 1-2) is attached to the cover.

s. Put on protective gloves.

d.Open the case fully. Remove the cushioning pad and set it in the,

cover of the case. Check the mask to make'sure that it is flat. If the

mask is deformed (does not lie perfectly. flaid). it is Unserviceable.

A. deformed mask. will not provide the proper transmission factor,.may

come in direct contact with a radi oact~ive source and, damage it, ornma

*become contaminated.

~.Check the markingsý on the standard. sources and see that the .ji#g

Are. properly. arrang in the case.

performalea•k test (wipe test) (para. 2-2) on all the sources to

mak crtinthat thy ar- ndmged.

j.Replace the mask and the ~cushioning pad and close the case.,

', •• ''.., '2 • : -.- .. ." .. :. • -e
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.2-2. Inltial-Checks and Services

NOTE

A leak test must be performed inedlatety upon receipt"

of the AN/Um,-6 and at least every 3 months there-

after,, .while It is In we..

a. Perf-m th.e I@ak to" as fol• s:

(1) Five 1-inch smear papers (Whatman filter papers or equivalent)

are required. The smear papers are supplied in a kit which is,periodically

replaced. They are also commercially available.

(2) with a ballpoint pen or china marker number the smear papers

consecutively. Key each smear paper to each item to be checked. For '

example, number the jigs from left to right 1 through 4. . The number can

be marked on the case with a china marker. Number the mask number 5.

If necessary, this can be marked on the mask with a china marker without

affecting its properties.

(3) Dampen the smear papers with water.' Do not soak them.,

(4)''. Put on protective gloves.

Plutonium 239 is DANGEROUS;, Handle the AN/UDM-6'care-,

fully. 0O NOT TOUCH THE RADIOACTIVE STANDARD SOURCE.
SRAE Avid contact-of objects, such as tools and

- instruments and calibrator components with the sources.:
Wear plastic or surgical protective gl oVes hnperfrmn

leak tests and cal.ib.rations
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b. Open the oawe ad wipe each radio-

active tandard source framn and jig vith

the sam mew ppw,. DO NOT TOUCH THE

C, SLUD= S• O WIH TIE SMAR

PAPER*'

~.Wipe the mask vith a smesar paper.

1<

*e,?

Ae

A.Plwac the wear papers c6, a flat.I'

arface vith smeared, side up.-Afl~ow the mewa

papers to &T'.-~s " ..

-s

~

)i• ' '•-'

..2.'.

_j



q ý. N)

N.

e.- Pit. the probe of•a-calibrated radic set 1/16 to 18inch,.

above each of tbhe smear paper. Record the meoet indicati=n for: each,

/

**

r''Y0 I

I

,. The radi acmeter imdcatiou should be 200 CM or leo above backgro•nd.

j. If the radiacmeter indicates 200 or more counts-per-minute above

background for any single smear paper, consider the AN/= 6 unservice-

able and remove it fronr operation until the smear paper Is evaluated with

laboratory equipment (para. 2-3). If the meter Indicates less than 200

counts-per-minute, use the AN/UK-6" pending evaluation of the smear "paper.

h. Replace- all components in the case and close the case,

1.. ,.Remove proDte glove.- Dispose as radioactive waste.

(Refer to AR 385-11.).

I



1. 1

2-3. Smear Paper Laborator Evaluation

a. Evaluate each smear paper using laboratory equipment capable.-of -

detecting 0.001 microcurle of alpha contamination. Record test results

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

presence of 0.005 microcurie or more of contamitnation, the user shal~l

immediately withdraw the AN/UDI4-6 fr~m, use and report the condition

through the Radiation Control Officer, (AR 385-11) to the licensee who

Will furni sh di sposi ti on instructions and submit required reports to

Ok an d NRC.

b. No maintenance oIr repa wll -beperformedby the, operator. The

ýUS Army Ionizing Radiation Dasimetry 'Center located at Lexington-Bluegrass

Depot Activityis theonly authorizedfacility for maintenance or repair..

of the AN/UDM-6. Requests for maintenance or repair will be submitted

to-the radioactive material control point for coordination with CECOM and

Sd.g•tb-B.'ue "ras D"po,. Act•v•t".

c.-. If a using installation/activity does notPhave the proper abrtory

equipment, the smear papers will be processed as follows:

(1) :Place the smear papers 'each separated by a sheet of paper, in

a small envelope marked with the name and location ofthe user, the serial-

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

DO NOT OPEN. Seal the envelope for forwardi ng.

(2) In CONUS, forward the smear papers. for evaluation usirg offsicil

mail handling channel to: ChiefI , US- Army, Ionizing Radiation dsimetry

Center, ATTN:. DRSMI - C .engton AT, 405 11;.
(3)u hCommanders at overseas i nstalleati ons wi 138, comply with pro

e tbll ished by the responsible commander.

I.)'
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2-4. Calibration Procedures

This paragraph provides procedures for calibrating Radiac'Sets
AN/POR-54 and AN/PDR-60. "

WARNING

Always wash and dry your hands after handling the
AN/Mf . Check your hands with a low-range

I

alpha radlacmeter; repeat the washing and drying
if necessary. Notify the Radiation Protection

Officer if washing does not remove contamination.
a. Radiac Set AN/PDR-54.

WARNING

Radiation hazard'exists during the following

procedure.

(1) Remove the electronic chassis from the case by releasing the
spring catches (fig. 2-1).

t 2) Connect the radiacrater f•- buaoi te&t.
(3) Put on protective gloves and open the AS/DM-6 case.
(4) Place the mask over the 1.4 UO3 CPM (Counts Per Minute) standard

source.-

(5) Place the radiacmeter probe on the mask and set the'radlacmeter
scale switch to the XI position. Set gte ow fl.2. air 2-irutawarm up time.,;

(6) Observe and note the meter indication.

(7) Remove the radiacmeter probe from'the mask.
(8) Rotate the probe 180 degrees and place it on the mask.



(9) Observe and note the meter indication.

(10) Obtain the average of the indications noted in (6). and. (9),

above. (This is accomplished by adding the two indications and dividing

byi two. )

(11) If the averaged ihdicatio• is higher than 543 CPM, turn

calibration control X1.0 SCALEslightly counterclockwise.. Repeat steps

(5) through (10) and adjust control X1.0 SCALE as necessary to obtain an

indi cation of approximately 532 CR4.

(12) If the averaged indication is lower than 521 CPM, turn:

calibration.control Xi.0 SCALE slightly clockwise. Repeat steps (5)

through (10) and adjust calibration control XL.O SCALE as necessary to

obtain an indication of approximately 532 CPM.

(1] Repeat steps (5) through (12)•above to calibrate the remaining

scales of the radiacmeter. The chart below gives the control settings.,

requt red meter indication ranges, averaged meter indications, and the

.standard source to be used.

,Standard
Source

1.4X 10

Scale Switch
Setting.

X 10

X 100

Meter Indication-
Range 'CPM4)

5,214 to 5,426

52.136 to 54,264

Cali brati on
Control

X1o SCALE

X100 SCALE

Averaged -...
Indication (CPM "

5,320

53,200 .

4(14)1

(161

Set the scale switch to OFF.

Set the gas flow control to OMFF

Replace the probe face cover.,

Replace the electronic chassis in to the, cas: e.



(18) Secure the AN/UDK3-6.

(19) Remove protective gloves and dispose of as radi oactie waste

(refer to AR.385-11).

(20) Wash and dry your hands..

(21) Check your hands with a low-range alpha radiacmeter; repeat

the washing and drying if necessary. NOTIFY THE RADIATION PROTECTION

OFFICER IF WASHING DOES NOT REMOVE CONTAMINATION.

b. Radiac Set AN/PDR-60.

WARNING

Radiation hazard exists during the following

procedure.

& Do not touch high voltage terminal until the

). .. . ., .

circuit has been discharged.
(1) Release the 2 spring loaded latches (fig. 2-3) and remove the

electronic chassis and battery pack from the electronic case assembly.

(2)ý Discharge the high voltage ci~rcuit to ground (fig.24)

(3) Connect the center conductor of.a, shielded jumper lead to the

center post of connector CJ-2 (1%9.2-3)* in the case assembly.

-(4) Connect the other end of the shielded jumper lead center

conductor to the high voltage test and signal injection point on the:

electronic chassis (fig. 21-)

(5) Connect the jumper lead shield to the ground lead contacts- in,

the case assembly and the electronic chassis.

(6)-Conec-th A-3'detector to the electronic chasis
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(7) Set the detector selector switch to the AC-3 position.

(8) Set the scale switch to the*X1.0 position.

(9) Check battery condition.

(10) With the detector face protective cover in place, adjust the:

AC-3 DISCR control until the.radiacmeter indicates approximately 50 CPMT

average.

(11) Lock the OISCR control.

NOTE

Occasionally the average meter indication will be

less than 50 CPM. If this occurs, lock the DISCR.

control in the fully counterclockwise position.

(12) Put on protective gloves and open the AN/U2" case.

.(13) Remove the detector fade protective cover.
(!4): • on ~3 C6P/ sorc.M

(14) Plbce the detector on the 1.;4XU10 .standard source.

(15) Observe and note the meter indication.

(16) Rotate the detector 180 degrees and place it on the U4 103 COM

standard source.

.(17) Observe and note the meter indication. -

(18) Obtain the average of the meter indications noted in (15) and,

(17) above. (This is accomplished by adding the two indications and

dividing by two.) The average indication should be within +10% of the'

standari-d source CP1.

(19) If the average CPM is not as indicated in (18) above, adjust

- X1.O calibration controT an the electronic:chassis:



(20) Repeat steps (14) through (19) if the calibration control has

to be adjusted.

(21) Repeat steps (14). through (19) for the other. scales of the..

radlacmeter,: adjusting the calibration control for the- scale* being used,

if required.:

(22) Recheck the DISCR adjustment (10) above. If the OISCR control

requires adjustment, the calibration procedure must be repeated.

(23) Set the scale switch to OFF.

(24)" Discharge the high voltage circuit to ground.

(25) Disconnect the AC-3 detector.

(26) Remove the shielded jumper lead.

) (27) Replace the electronic chassis into the electronic case assembly.

(28) Secure the AN , D ..

-(29) Remove protective gloves and dispose of as -radioactive waste

(refer to AR 385-11).

(30) Wash and dry your handsi.;

.. ,(31),, Check your hands with a low-range alpha radlacmeter; repeat

the washing and drying if necessary. NOTIFY THE RADIATION PROTECTION,

OFFICER P WASHING DOES NOT REMOVE CONTAMINATION.

. . " • .: • ' , .; , , ". . .. . . . L) -:: " . .. i ,: i .. , ,' . •! " ': - .' . . . i -,,, " . " . :," • .: :," , ' " • • , ':' : :' • • . .' ';5 • , -J, '



CHAPTER 3
:MAINTENANCE INSTRUCTIONS

3.1. Troubleshooting PF'ocedures

Table 3.1 lists the common malfunctions which you may find during the operation or maintenance of
thAN/UDM-.6 or 1its components. You should perform the teststinspections and corrective actions in
the order listed.

This manual cannot list all malfunctions that may occur, nor all tests or inspections and corrective
actions. if a malfunction is not listed or Is not corrected by listed corrective actions, notify. your
Supervioor.

Table 3.1. Troubleshooting

)
MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1.* .SOURCE DAMAGF--

Stop 1.

Stop 2.

Use a similar type radlac calibrator and obtain a set of,:
readings.

Compare the two sets of readings with readings obtained
from damaged calibrator before damage occurred.

If readings are still erroneous, contact : Commander, US Army
Commnunications-E•aectronics Conmmnd, ATTN: DRSEL--sF-H, Fort Monmouth, new
JerseOy; or call AUTOVON 995-4427, for further instructions.

2. ;..CAUGRATION MALFUNCTION.

Stop 1. Verify that the radlac set is Intended to be calibrated with
the AN/ADIm-6.

Verity that the correct accessories (i.e., source and at.
tenuator) are being used for the radlac set being calibrated.

Slop 2.-,:1

it a malfunction still exists, return the radlac aet to the using
activity with, insti'6ctons to return the ' radiac set:. to the

appropriate maintenanc6 facility (depot) for the required maintenance'
or repair...



3.2. Operator Maintenance

j6. Operator maintonance is limited to inspection and Initial checks and services. No other
S maintenance or repair will be performed by the operator. The US Army Ionizing Radiation
Dosimelry Center is thei: only authorized facility-for maintenance or repair.

IL Requests for maintenance or repair will be submitted to the radioactive material control
point for coordination with the CECOM National Inventory Control Point and the US Army ioniz-
ing Radiation Oosimetry Center. Points of contact are

CECOM National Inventory Control Point (NICP)
Commander. US Army Communications-Electronlcs Command
ATTH: ORSEL.MME.VC
Fort Monmouth, New Jersey 07703

CECOM National Maintenance Pointr(NMP)
Commander, US Army Communications.Electronics Command

- ATTN: ORSEL-ME.ES
Fort Monmouth, New Jersey 07703

3.3. Storage

& Store theZIR/IDHM-6 only in fIre-resistant buildings-(TM.5412-.1)and in,ý roms/areas/sec,
tions designated ior storage ofradioactiVe materials which are free from the danger of floodinge
outside the danger of radiu+bt f•ih+f!m ieIor exploives and seJure against unauthorized
rem v ....

b. Post tha ares/building with CAUTION . RADIOACTIVE MATERIAL signs as required, by
AR.3...

, 3-4. Disposition

Reports of excess., unwanted or unserviceable AN/UDM-6's are submitted to the

: CECOM NICP for'review for serviceability, turn-in or disposal as radioactive.ý'.

waste., Requests for disposition instructions are submitted through radiation: -:

control command channels to this NICP. The NICP will provide instructions for.

shipment of the AN/UIM-6 to the appropriate depot. : -



APPENDIX A
REFERENCES

A.I. General
This appendix lists all forms, technical manuals, and miscellaneous publications referenced in
this manual andlor to be utilized In relation to this equipmenLt

*: A2. Forms"
* Equipment Inspection and Maintenance Worksheet ............ . A Form 2404

Recommended Changes to Publications ........................... DA Form 2028
Recommended Changes to Equipment Technical Publications ......... OA Form 2028-2
Punched Transmission Workaheet-Radloisotope Inventory and

Leak Test Report .A................................CA Form =2.R
Notce to Employees ... ....... NRC-3
Radiological Accident Report .................... ....... RCSDC4C 1168
Quality Deficiency Report ......................... ......... SF 368
Radioactve I ................ ......................... SF 413

Report of Item Discrepancy . SF 364

A.3. Technical Manuals'
, Handling and Disposal of Unwanted Radioactive Material ............ TM 3.281

Fire Protection Manual ....................................... TM 5.812-1
List of Applicable Publications (LOAP) for Communications

Electronic Equipment .................................. TM 11*580213.L
Operator's, Organizational, Direct Support, General Support, and

Depot Maintenance Manual: Radlac Set ANIPOR-54
(NSN 6685-00-542;1587) ................... ............. TM 11-665.5208.15

Operator's, Organizational, Direct Support, General Support, and
Depot Maintenance Manual: Radlac Set ANIPOR-60
(NSN 6885.00.965-1516)................................. TM 114-865.221.15

Operator's and Organizational Maintenance Manual for Radlac Set
ANIPOR-56F(NSN 6665400-2114895) ........................ TM 11-665-245-12

The Army Maintenance Management System (TAMMS)............ TM 38.750
Transportation Guidance for Safe Transport of Radioactive

Materials ............... .. T..... ................... ....... . 7M 55 i1

S

AA. Miscellaneous Publications
Health and Environment ...................................
Control and Recording Procedure for Occupational Exposure to

Ionizing Radiation ......... . .........................
Reporting of Transportation Discrepancies in Shipment ...............
Ionizing Radiation Protection (Receiving. Control, Transportation,

Disposal, and Radiation Safety) ....... ...................
Salety Color Code Marlings and Signs ......... ...............
Accident Reporting and Records .............................
Packaging Improvement Report.............................
Radioactive Commoditles In the 000 Supply System.............
Reporting of Item and Packaging Discrepancies ........ ......

AR 40.5

AR 40-14,
AR 55-38

AR 385-11
AR 385-30
AR 385.40
AR 700-58
AR 700,64
AR 735-11-2

ý4 - f, .. - - 4:,7-49%



)

APPENDIX B
EXPENDABLE SUPPLIES AND MATERIALS LIST

Section I. INTRODUCTION

B-1 Scope

This appendix lists expendable supplies and materials you will need to operate and maintain
the ANMUOM- 6. These items are authorized to you by CTA 50.970, Expendable Items (Except
Medical, Class V. Repair Parts, and Heraldic Items).

B-2 Explanation of Columms

a. Column I - Item Number. This number Is assigned to the entry In the listing and Is
referenced In the narrative Instructions to identify the material (e.g., "Ulse plastic gloves, item 1,
App. 0").

b. Column 2. Level. This column Identifies the lowest level of maintenance that requires
the item.

C - Operat6rcrew

c. Column 3 - National Stock Number. This Is the National stock number assigned to the?
item; use it to request or requisition the item.

d. Column 4- Description. Indicates the Federal Item name and, if required, a description to
Identify the Item. The last line for each Item indicates the part number followed by the Federal
Supply Code for Manufacturer (FSCM) in parentheses, If applicable.

e. Column 5 Unit of Measure (UIM). Indicates the measure used In performing the actual
maintenance function. This measure Is expressed by a two-character alphabetical abbreviation
(e.g., ea, In. pr). If the unit of measure differs from the unit oa issue, requisition the lowest unit o1
Issue that will satisfy your requirements.

- iz:

.i-/



Section IL E XPENDABLE SUPPUES AND MATERIALS LIST.

(1)(2) -(3) (4)()
NATIONAL

mmSTOCK onciwiom UMl
uuuain Iva II

PAUT NO. AND 5C

1*

2

C•

C

841540-6824786

8540.00.9l.0391

GLOVES, DISPOSAL
PIMKIES (96717)

TOWEL, PAPER
UU-7.591 (81348)

Pr

Bx

•
/

4

) 1 , ̧  •



---to A
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toClAti
IOCIRiB ' " NOTICETO EMPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION.IPART 201; NOTICES.

INSTRUCTIONS AND REPORTS TO WORKERS; INSPECTIONS, (PART 191
In Pan 20l1 Is Rule and RegAullions. the Nuclea As gulseIryCommlssion hbs altebslhed standards for you. proteclon against radiation &&eeoeo

from Radloaclive meltrial under license Issued IsIhe Nuclear Ra sgulalor Commitsion. In Pan Isl ollIt Rules end No gultletOl. IhleNUde55R*6Ulet

Commissionhbo selabllshed.cflsin prOvllsons lot tlh opilons of workers onesdl ln NRC-"itllc d nsedscivillll.

J ., 1,

YOUR EMPLOYER'S RESPONSIBILITY
Vouer omployer is required lo- -

1. Apply thease tRC regulatlons and thecondillin*
of his NIIC lcanss to Ol wok under lhe license.

L Pros of otherwise"l mke available $O vou a copy
of lhe NRC regulations. license$. end operatirg
procedures which apply to wolk you are

" engaged in. and aplain iheir provision. Is yore.

p aost Nolicas ol Vlotlion Involving ro dilogical
wolking condillons; piaposed Imposition of
&Iva penailliesand Dodoer.

YOUR RESPONSIIILITY AS A WORKER

You should famUillerl yourself with Ihose pae-
visions of lhe NRC regulalions. end tlb operating
procedures whbkh epply Io ohs week you are
e engaged In. Vou should observe &birb provlsions•
for your own prolectlon and proltclion of your

* cevvookers.

WHAT IS COVERED BY TIES1i
:NRC REGULATIONS

t I. Umlrl on aepoasue to radialion and reldoIglve
matleril In Iretlricled and unslollsceed ease.;

3 Measures so be $lken ellla accldentale•lpe•ue;
a Personnel monilollng. survey@ and equlpmrnae

•4. Coudon ligns. labell. end selaty lntlrloch
• " . equipmenl;

I Eposure rwcords and reports.
1 . . Options lor woerk, s regasding NRC Inspeclloril

REPORTS ON YOUR RADIATION
EXPOSURE• HISTORY

. . The NRC regulaliones rquire shel your employee
give you a wri.ttfen repori I you receive ans

espoalui In aOcess of any applicable milil es st
forth in the regulations at In the license. The

besis imit&lo be slposuic I0 employees ellr el
lorth in Siclions 20.101.20.10i. end 20-.1041 th.

Pat 30 regulailon1. These Osctions opacity e

nimis on erposnrr W radiatdlion end expolsue les

concenretations otradlcartiv merelail In air.

A. II you work where per aonnsl monitoring Is

:oquirod pursuanl to Section 30 20L

I your employer mull give yow a wrllite

repore of your redlatios sepOelsus upoe the
lermlnallon of your employ•enl. If you

requsli II. end-

Ibt your employer musl Advise you annuslly of

your esposure t0 IrdiellOrs. I you request In.

INSPECTION$

All activilles under the Ulcense es subject to

Inspection by representati•eise of tlb tAC. In addi-

lion; any walker or rept•senlellee of workers whb

believes tha there Is le viOlalltion Ihe Aloanle

Snergy Act ol tIM4. slb regulatimns Issued thore-

under. of the leaing oftlhe el poae Ic•ns$ %with

regard Io oadiologicil worklng condilion Iln whlch

the worksr Is engaged. may requslt inlnspecioin

by sending a notice of hs ealleged violelton to hel

appropriate United Sialel Nuclear Regulatory:

Commisslon Inspection and Inleeormientl Reg-

ional Ollice Ishown on map el cihl. The requslt

mull see loath the specilic grounds Io the neolice.

end muss be signed by Ite workerr O the tape*-
senagilve ol Ihe workere. During inspectllns.11R|

Ilnpeclola may conrler Privately Wblb wolkera. end

any whorke may bring is lbs attention We the

Inspeclors any pail of presentl onditlon whicbhe

believes cotoaibutsd to 0 casuied any iloistlon as7
described above.

[AL =K
PIG!N11 I

A4

FICO

V~iol:

I10,'

)

UNITED STATES NUCLEAR REGULATORY COMMISSION
Alepoesniatilve oi lIhe Hudclear Regulatory Commission can be contacteldl the hoflowingi dd•resls and Iaiphon.
Mumbers. The argIorl Office wil aCCepl Co13le tellpleones cells fromnemployees who Wibth 0 rejalel complaints oe
concerns about radiological wolking condiilons or other matters logrding compliance wvvit Commission rults end

• 119rialina.

Regional Offices

REGION ADDRESS 11IEPHONiE
DAYTIMIJ hiONTEA14011OLIDAYS

a 01geele. 01tica ef Ins~pections end Esleaesr1renL USNRG 3633SOOl AI3314O00
gi1 park Assaosue

If Psalon is. 0111c96 at nop~attee end tegaeesmorL USNRG 404 a014603 404 90114143
101 &t,irrts Is.. N W.. Sails 3100
Atleaal.Goiaegis X343

INo Pogsts. Ill. Ollice as IrrePsisleft ssd 1014ellrcsosnUSNAG 3a awmo0 335121 zmO
Goon, oes. 6iineaa 60131

IV Regionrfit. Cities WIns tersaidrenadlaersersent. 1061111 011 4-U 1 *. 811,3430416
fit Avo. pigss DaI.S. $alle lowS
Arliagloea. Tease MIAt

IF Regionsy.0oll ofeaIarspessillaeedsaid 105014NC 4150043100 4.15934300
IM110. Calialfarse fwsistard. $.hte 201.Ws1lnus Creek Roses
Walnsuleot Cr.b. tsliaral 64114 __________ __________

POSTING REQUIREMENTS
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SUPPLEMENT C

1. Reference: Paragraph 6 of letter/application.

2. The AN/PDR-60 standard Army alpha detection instrument for field use and
for health and safety purposes are calibrated with the AN/UDM-6 and AN/UDM-
7C Radiac Calibrator Sets in accordance with the frequency specified in
Technical Bulletin 750-25-1, Maintenance of Supplies and Equipment: Army Test,
Measurement, and Diagnostic Equipment (TMDE) Calibration and Repair Support
Program, and procedures prescribed in TM 11-6665-221-15. Presenly•'"he calibra-
tion frequency.specified is once.every 90.days-for health and safety purposes
and once every-240-days f2 9 field use. The AN/UDM-6 and AN/UDM-7C Radiac
Calibrator Sets utilize. Plutonium and are traceable to the National Bureau
of Standards. The AN/UDM-6 and AN/UDM-7C Radiac Calibrator Sets are presently
possessed under NRC Special Nuclear Material License Number SNM-1745 issued to
the Department of the Army, US.Army Armament Materiel Readiness Command, Rock
Island, Illinois. The AN/UDM-6 and AN/UDM-7C Radiac Calibrator Sets will be
possessed.under NRC Special Nuclear Material License Numbers SNM-1900 and SNM-
1896 respectively, issued to this command once the logistical management respon-
sibilities are transferred from ARRCOM to this command.
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-)SUPPLEMENT D

1. Reference: Paragraph 8 of letter/application.

.2. The following extract from the inside front cover of TM 11-6665-221-15 reflects
upon check sources containing radioactive material:

"Check Source CS-i contains 0.01 microcuries of Plutonium (Pu-239), and
Check Source CS-12 contains 0.01 microcuries of Thorium (Th-230). Do
not allow any of this material to come in contact with the skin. *Damage
to body tissue can occur if the material enters the body through cuts
in the skin or by accidental swallowing."



SUPPLEMENT E

1. Reference: Paragraph 8of letter/application.

2. All Model CS-I check sources are checked for adherence by the method
described in paragraph 6 of the letter/application by EIC. In addition,
LBDA and SAAD will provide quality surveillance of depot assets as described
in Supplement B.

3. The random samples of assets taken from depot stock will undergo the
following tests:

a. Visual inspection (damage requires wipe test analysis),

b. Assuring proper fit onto the DT-243/PDR-60 Probe Assembly.

4. All randomly selected assets must pass the above tests before the equipment
is accepted.



SUPPLEMENT F

1. Reference: Paragraph 8 of letter/application.

2. Title 10, Code of Federal Regulations, AR 385-11 and AR 700-64 are followed
for disposal of radioactive waste. Presently initial request for disposition is
submitted to Headquarters, CECOM for review. After determination has been made
for final disposition as radioactive waste, CECOM notifies the user to dispose
of the radioactive material in accordance with AR 385-11. Headquarters-ARRCOM
has been delegated the responsibility of management,-coordination for radioactive
wast• 3ds&oS.- The procedure for the disposal of transuranic elements, includ-
ing 39Plutonium, is to provide a request for disposition through Headquarters,
ARRCOM to Headquarters,,US Department of Energy (DOE), Washington, DC. Subse-
quently, DOE provides disposition instructions, including compliance requirements
to US Department of Transportation regulations, for shipment to DOE installations
for ultimate disposal as radioactive waste.

3. The following is extracted from page 21 of TM 11-6665-221-15 relating to the
disposition of damaged check sources:

F. -Disposition of Damaged Check Source

1. Do not use a check source if it is damaged or deformed.

N (a) Deformation of a check source may cause some flaking of
the radioactive material (Thorium 230 or Plutonium 239). Such
flaking will reduce the radioactivity of the check source and
make it useless for calibration purposes. In addition, this
flaking will increase the possibility of the user picking up
particles of radioactive material that may be transferred to
the mouth when smoking or eating.

(b) Fire can damage a check source. The different rates of
expansion ofthe radioactive material and the check source
holder may cause flaking when the check source is exposed to
high temperature.

.2. Turn in a damaged or deformed check source through the
Radiation Protection Officer to an Army Radioactive Material
Disposal Facility for disposal as radioactive waste in accord-
ance with AR 385-11. Upon turn-in of a check source, mail an
Equipment Improvement Recommendation in compliance with TM
38-750, stating reason for turn-in, to Commander, US Army
Communications-Electronics Command, ATTN: DRSEL-SF-MR, Fort
Monmouth, New Jersey 07703.

3. Check sources surplus to the needs of users will be reported
as surplus to the appropriate radioactive material control point
and will be retained by the user until disposition instructions

. are received. Radiation Protection Officers at radioactive
- material control points will determine whether surplus check

.;sources can be economically reutilized or handled as radioactive
waste, and issue disposal instructions accordingly. -



NOTE

Inclosed is an abbreviated organizational chart as required by paragraph 3-2.g.(3)
of AR 700-64, Radioactive Commodities in the DOD Supply Systems.
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RADIATION PROTECTION CONTROLS - FUNCTIONAL CHART*

*US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

Commanding General
Deputy Commanding General

Directorate of Procurement and Production
Directorate of Product Assurance and Test
Directorate of Maintenance Engineering
Safety Office

Chief (License Manager)
Health Physicists (License Radiation
Protection Officer and Alternates)

*US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

Directorate of Materiel Management.
National Inventory Control Point

MAJOR ARMY COMMANDS
Radioactive Material Control Points
Radiation Control Officer

ILEXINGTON BLUE-GRASS DEPOT ACTIVITY
SACRAMENTO ARMY DEPOT

ARMY INSTALLATION/ACTIVITIES

Radiation Protection Officer
I

I
I I
IUSERS - ARMY MILITARY AND/OR CIVILIAN PERSONNEL

*This chart does not delineate a chain-of-command organizational structure.
safety and control measures to be used for test samples.

It does represent technical
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