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DEPARTMENT OF THE ARMY
HEADQUARTERS us. ARMY MATERIEL DEVELOPMENT AND READINESS COMMAND
,5001 EISENHOWER AVENUE. ALEXANDRIA VA, 22333

DRCSF-P/83-0047 R 27 May 1983

Director

Nuclear Material Safety and Safeguards :
ATTN: Radioisotopes Licensing Branch
US Nuclear Regulatory Commission
Washington DC 20555 :

Gentlemen:

" Forwarded is US Army Communications~Electronics Command application for renewal
and complete 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. o

. Please acknowledge recelpt of correspondence on enclosed DA -Form 209 Mall Reply

‘Card.
A T SlncerelY:
. o ‘ ' - W ’
2 Encl . . - . L. L. '
as o : ‘ : Chief
Safety Office )
CF.

HODA (DASG-PSP-E) WASH DC 20310 2 cys, w/encl :

Director, DARCOM Field Safety Activity, Charlestown, IN 47111, w/encl

Commander, US Army Communications-Electronics Command ATTN: DRSEL~SF-MR,
Fort Mornmouth, NJ 07703 w/o encl :

9G:6Y 1€MW €8,

.COPY s T REGION (Qé/é@/ﬁi’ , 22347




US Nuclear Regulatdr»y 'COmmisSion [NR_C]
LICENSE APPLICATION
- ~ FOR -
~ RENEWAL AND COMPLETE REVISION OF
| NRC SPECIAL NUCLEAR MATERIAL ucmss
| 'NUMBER SNM-I327 ’
- FOR THE o
PLUTONIUM CHECK SOURCE (MODEL Cs- 1)

| UTIlIZED WITH THE
- AN/PDR-60 RADIAC SET

HEADQUARTERS

~ U.S.ARMY COMMUNICATIDNS ELECTRONICS COMMAND |
- (CECOM) o

o Fort Monmouth New Jersey 07703 |



OEPARTMENTOFTHEARMY

H_EADQUARTERS ARMY COMMUNICATIONS- ELECTRON..S COMMAND
i AND FORT MONMOUTH
FORT MONMOUTH,»-NEW JERSEY 07703

REPLY TO
ATTENTION OF}

DRSEL-SF-MR 3 MAY 1983 :
SUBJECT: Renewal and Complete Re?ision 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, Mew 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.

2. . The speciai nuclear material 239Plutonlum is used in the manufacture of the
‘Eberllne Instrument Corporation (EIC) Model CS-1 check source. Ear BIC Model -
CS-1 check source contains a maximum activity of ten nanocuries of

lutonium.
-The maximum quantity to be possessed at any one t1me is one gram of

Plutonium.

3. Request that this license be renewed for an additional period of five years.
- The current explratlon date of this license is 30 June 1983.

4. Management of the radiation safety program spec1fic for the EIC Model CS-1
check sources will be the responsibility of Mr. Bernard M. Savaiko, License

' Manager, Mr. Barry J. Silber, Radiation Protection Officer (RPO), and Ms.

Patricia A. Elker, Alternate RPO. Supplement A describes the qualifications of
the individuals listed above. The radiation safety program for control of the
EIC Model CS-1 check source is listed in Supplement B,

5. The EIC Model CS-1 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-1SAGA 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
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 DRSEL-SF-MR 4 - : - » - '8 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-l 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~1 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-1 check source is rectag gular in . shape and has a centered

. recessed circular area into which aqueous Plutonlum 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 thé

radionuclide, activity and date of manufacture is placed on the surface opposite the
recessed area.

" 8. Users of the AN/PDR-60 Rediac Set and Model CS-1 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-1SAGA). 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-1 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 T™.

9. The metal carrying case, which houses the AN/PDR-6Q 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
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DRSEL-SF-MR | | | o 8 MAY sy
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-1 check source was concluded in the Record of Environ-
mental Consideration. - (Annex 1 to Supplement B).

FOR THE COMMANDER:
L)
JOHN T. PATTERSON

Colonel, GS
Chief of Staff




NOTE

1. Enclosures 1 through 7 are concurrences from the major field

commands who are responsible for the use of 239PTutonium check-
sources in conjunction with the AN/PDR-60 standard Army a1pha .
radiation detect1on instrument.

 2. Ehc]osures 8 through 13 are the concurrences fromdepot systems

which provide bulk storage and/or maintenance of these devices.

3. The #ort_Monmouth Radiation Control Committée and éppropriaté :
CECOM directorates have concurred in the-application for renewal.



APOP-NC (22 Mar- 83) Ist Ind

/ SUBJECT: * Renewal and Camplete Revision of Department of US Nuclear Regulatory
_ (NRC) Special Nuclear Material License SNM-1327 -

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

TO: Commander, HQ USA Communications-Electronics Command & Fort Monmouth,
ATIN: DRSEL-SF-MR, Fort Monmouth, New Jersey 07703

1. Concur on both documents as written..
2. POC this headquarters, LTC Bushong, 438-1045.

FOR THE COMMANDER:

' 1 Incl ~ JAMES T. BUSHONG .
" nc : : o . - LTC, GS .
: : ~ Chief, NBC Div, ODCSOPS

gna/_/
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~\ DJ-MS-MC (22 Mar 83) lst 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 83

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.

%Qﬂw%

Jo ENTS
SFC, USA
Assnst_anc Adjutant General

FOR THE COMMANDER:

wd all- 1QC1 )

Sl 2



' DEPARTMENT OF THE ARMY '

HEADQUARTEKS, UNITED STATES ARMY JAPAN/IX CORPS
APO SAN FRANCISCO 96343

HEPLY TO
ATIENTION OFM

GC-OT B < L 11 APR 1983

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

Commander

US Army Communications- E]ectron1cs Command and Fort Monmouth
ATTN: DRSEL-SF-MR
Fort Monmouth, New Jersey - 07703

i. Reference letter, DRSEL-SF-MR, US Army Communications- E]ectron1cs Command,
22 Mar 83, SAB. .

2. Rev1ew of subject renewa] app11caf1on subm1tted 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 author1zat1on has a]so been rev1ewed Concur. with documents as
written. : i E ‘

'3. POC- th1s HQ is CPT Latham, AJGC oT, AUTOVON 233- 4806
FOR- THE COMMANDER

AN ?i““

AJd, AGC
‘Asst AG

g)f@/ji



" DEPARTMENT OF THE ARMY

HE‘ADQUAﬁTERS UNITED STATES ARMY TRAINING AND DOCTRINE COMMAND
FORT MONROE, VIRGINIA 23651

ATTENtION OF: - o 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- Electron1cs Command
ATTN: DRSEL-SF-MR :

-~ Ft Monmouth, NJ 07703

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

2. Per reference, this headquarters has reviewed and concurs with subject
renewal app11cat1on

3. POC th1s headquarters is CPT F1sher, AUTOVON 680 4411
oy FOR THE COMMANDER:

\-s_/,

/(“4 ,céﬁ S
DOREATHA MANGRUM
~ ASSISTANT ADJUTANT GENERAL

S
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UNCLA S

SUBJECT? RENENAL AND COMFLETE REVISION OF DEPARTMENT OF US NUCLEAR ‘
"REGULATORY (NRC) SPECIAL NUCLEAR MATERTIAL LICENSE SNM-1327

;A. LTRy CECOMy DRSEL-SF-MRs 22 MAR 83» SAB  (U)

THE DRAFT COPY OF SUBJUECT RENEWAL APPLICATION AND THE ENVIRONMENTAL
DOCLM‘NTATION IN ACCORDANCE WITH AR 2CC- -z HAVE BEEN REVIEWED AND WE

" CONCUR NTTH BOTH DOCUVENTS.
" BT

#5883
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DRSEL-SF-MR

MEMORANDUM FOR RECORD

SUBJECT: Renewal and Complete Revision of US NucIear Regu]atory Comm1ss1on
(NRC) Special Nuclear Material License Number SNM- 1327

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

above.

' 2.' Referenced FONECON pfovided verbal concurrence to subject 1icense :

application. Written concurrence will be. provided by 30 May 1983.

Prepared_By-
. Hea]th Phys1c1st :

Reviewed By: /= ;

: - BARRY J IL R

Chief, ogical Engr Matl D1v
Safety Office

Approved By: f;:ti;bk P\-**?}hJ\N
. STEVEN A. HORNE

Chief, Matl Safety Engr Div
Safety Office




~7 DRSEL-SF-MR

" MEMORANDUM FOR RECORD

SUBJECT: Renewal and Complete Revision of US Ndclear’Requlatory 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. o

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 prov1ded by 30 May 1983 '

Prepared By O’//@Lacw/%&é%/

ATRICIA A. ELKER
Health Physicist

Reviewed By:

BARRY J.
Chief, Rzl--_og1ca1 Engr Matl Div
Safety Office ‘

Approved By: SEL k“‘\’w ‘
' STEVEN A. HORNE
Chief, Matl Safety Engr Div

Safety Office



" DEPARTMENT OF THE ARMY :

SACRAMENTO ARMY DEPOT
SACRAMENTO, CALIFORNIA. 95813 .

REPLY TO
ATTENTION OF:

SDSSA-ASO : , . o , 31 March 1983

SUBJECT: Renewal and Complete Revision of US Nuclear Reguletory 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 submltted for both the Env1ronmenta1 Consideration and the
.application for renewal. :

.

* FOR THEeCOMMANDER:

/ | | | | - gzﬁrw'é?:);bc77 J””//
' . HERMAN E. McGREW '
Radiation Protection Officer



"~ FOR THE COMMANDER:

PN o J ,‘ PN
) Lo T

DEPARTMENT OF THE ARMY .
- NEW CUMBERLAND ARMY DEPOT
NEW CUMBERLAND, PENNSYLVANIA 17070_

"IN REPLY ReFER TO:
~ 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 Communlcations—Electronics Command
and Fort Monmouth : »

ATTN: DRSEL-MR ' -

Fort Monmouth, New Jersey 07703 -

. This office concurs with both the regulatory requirements and environmental
documentation as provided

" DAVID C. WILE =
. Safety.Director .



'DRSDS-T' (22 Mar 83) 1st 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 11 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.

’_E;_\Q\uil- j§§o<22i;kg;";f'ff‘

wd all encl JOHN E. RANKIN
- - Chief
Safety Office

FOR THE COMMANDER:

Ernet 1o



. | ~ 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—Eleetronics Commahd and Fort
Monmouth, ATTN: DRSEL-SF-MR, Fort Monmouth, NJ 07703

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

v o e by e A ERZPCY TR R T e

>2.' POC for thls Offlce 1; Mr. Eugene Earnest AV 462 2169

-~

FOR THE COMMANDER:

B fwga@w@e
wd all engl_ o /, LUANN E. LARSON T

T cpPT, AGC
z»‘~,;,‘A§iutaPF>;
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') DRXTM-CI-DC(22 Mar 83) lst Ind S ~ Mr. King/iss/AV 745-3249
' SUBJECT: Renewal and Complete Revision of US Nuclear Regulatory Commission (NRC)
- Special Nuclear Material License Number SNM-1327 12 APR 1993 '

Chief; US Army Ionizing Radiation Dbsimetry<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 docuﬁentation.

[ 4
, A ﬁ&nx
wd all encl _ - / JOSEPH M. KIN » »
: " Chief, US Army Ionizing Radiation
Dosimetry Center ‘
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FM CDR RRAD TEXARKANA TX //SDSRR—AF//
TO CDR CECOM FT MONMOUTH NJ /IDRSEL SF—"RII

UNCLA

SuBJ: -

s
RENEWAL AND. COMPLETE REVISION OF U.S. NUCLEAR REGULATORY
COMMISSION .(NRC) SPECIAL NUCLEAR MATERIAL LICENSE NUMBER

'SNM-1327

A. - CECOM LTRs SABs DTD 22 MAR 83
1. THIS INSTALLATION FORWARDED A REPLY THROUGH COMHAND CHANNELS

ON &
2. S
'SAFET
3. P
BY

#3312

—

\
/ NNNN

APR 83. ' ,
UBSTANCE OF THE REPLY IS+ RED RIVER ARHY DEPOT RADIATION .
Y PERSONNEL CONCURS WITH THE DRAFT LICENSE RENEWAL.: '
CC THIS FACILITY IS MR. WARREN GRAEFe SAFETY MANAGER.

B S L LR 15
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SUPPLEMENT A

1. Reference: Paragraph 4 of letter/application.

2. 1Inclosures?d, 3 and l are the qualifications of the_Ré.diation Protection
Officer, the alternate Radiation Protection Officer and the License Manager.



BERNARD M. SAVAIKO, Ch1ef Safety Office, US. Army Commun1cat1ons E1ectron1cs‘

Command (CECOM), Fort Monmouth, New Jersey :
| a. Education: 1957 - B.S. Industrial Engineering; Columbia University,
New York, New York. ‘ .

b.. Professional Experience:
(1) 5 years - Safety Officer - US Air Force.
(2) 4 years - Industrial Safety - U.S. Steel Corporat1on

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

(formerly US Army Communications and Electronics Mater1e1 Readiness Command
and US Army Electronics Command) Fort Monmouth, New Jersey, including 3 years
' experience as a Radiation Protection Officer with'responsibi]ities for the

. control of various commodities containing radioactive materials. '

Mr. Savaiko is des1gnated as the manager of Nuclear Regulatory Commission
Licenses and Department of the Army Author1zat1ons , v

el



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

a. Education:

(1) A.A. - Brook]yn ColTege of the C1ty Un1vers1ty of New York Brook1yn,

~ New York - 1965.

(2) B.S. - Brook]yn College of the City Un1vers1ty of New York Brook]yn,

- New York - 1969. Major: Chemistry.

b. Profess1ona1 Experience:

(1) October 1966 - May 1967 :
Allen Pharmacal Corporation, 175 Pearl Street Brook]yn, New York.
Laboratory Technician - Analytical Chemistry Laboratory

-'lLaboratory analyses of pharmaceuticals at various stages of manufacture to

~insure compliance with Food and Drug Administration Regu]at1ons -as wel] as
United States Pharmacopeia and National Formu1ary Monographs.

(2) June 1967 - March 1970:
EON Corporation, 175 Pearl Street, Brook]yn New York.
- Chemist - Responsible for all health physics activities,-including radiation
-surveys, air sampling and wipe tests, leak testing of sealed sources, decon-
. tamination of facilities and equipment, disposal of radioactive wastes, calibra- -
- tion of radiation survey and measurement instrumentation, record-keeping, etc.,
- to insure compliance with US Nuclear Regulatory Commission (NRC) and New York -
~ State Regulations; liaison.between regulatory agencies and corporate management;.
“authorized radiation worker (user) of multiple types of radioactive materials
used in the manufacture of radiation sources for commercial, military and highly
- specialized (custom-made) use; responsible for all chem1stry activities including
-metallurgical applications on products at various stages of manufacture to. meet
qua11ty contro] spec1f1cat1ons.

(3) ‘March 1970 - June 1977

. State of New York Department of Labor, Division of Safety and Hea]th 2 WOrld Trade
_Center, New York, New York. B
- Senior Rad1ophysicist - Radiological Health Un1t. ‘ :
‘Responsible. for the review of applications, -including the evaluation of fac111t1es,
equipment, personnel and products containing radioactive materials, and in the
preparation of State licenses authorizing the possession and use of radioactive

- materials by persons in industry and related activities in this State; assist in
" . the administration of the 11cens1ng program; consult with and assist industrial

‘management personnel and others in establishing radiation protection programs;

" conduct inspections, special prelicensing 1nvest1gat1ons, radiation surveys and
tests at the sites of licensees and registrants using radiation sources to en-
force state regulations and to fnsure that radiation workers and the general public :

- are fully protected assemble environmental research data, analyze and interpret

this data, assist in the pub]icat1on of sc1ent1f1c reports, and tra1n1ng of new

a Vs'staff members.

' rnd*iz-_y
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(4) Jdune 1977 - January 1978
US Army Electronics Command (ECOM), Fort Monmouth, New Jersey.
Health Physicist - Responsible for health physics functions in the establish- -.-
ment and implementation of the ECOM Safety Program aimed at estab]ishing life
cycle controls of ECOM commodities utilizing radioactive material and ionizing

" radiation producing devices; responsible for the evaluation of rad1olog1ca1
-protect1on programs and radiation facilities to determine their adequacy and

to insure compliance with DA Authorizations and NRC Licenses; perform studies
and evaluations necessary to minimize the health risks to personne] prepare and

- review applications for DA Authorizations and NRC Licenses; establish and ma1nta1n

radiation protect1on records and files.

(5) January 1978 - April 1981:

~ US Army Communications and Electronics Materiel Read1ness Command (CERCOM), Fort '
. Monmouth, New Jersey. :

Duties are the same as in Item b(4) above. Name change from ECOM to CERCOM.

(6) May 1981 - Present.
CECOM, Fort Monmouth, New Jersey.

;Duties are the same as in Item b(4) above.- Name change from CERCOM to CECOM

Forma] Tra1n1ng 1n Rad1at1on Protect1on Methods Measurements and Effects:

Durat1on of ' Fonna1
Training On-The-dob Course

(1) X-Ray Technology for,Radiologica] - 3 Days | No - Yes
Health Personnel-Memorial Hospital for ' - ‘ o :

Cancer and Allied Diseases, 444 East 68th _
.. Street, New York, New.York - 11 January -
- 14 January 1971. -

(2) Orientation Course in Regu]atory 3 VWeeks - No A_Yes-_

o Practices and Procedures - NRC, Bethesda,
~ Maryland - 1 March - 19 March 1971._ :

(3) Health Phys1cs and Radiation - - 10 Weeks _4_ " 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 - - JWeeks ~  No . Yes
US Army Ordnance and Chemical Center and v o : o :
School, Aberdeen Proving Ground, Maryland

- 25 October - 15 November 1977.

(5). Internal Dosimetry for Fixed 1 Week - No 'h' ., Yes
Nuclear Facilities-0ak Ridge Associated o ‘ : :

. Universities, Oak Ridge, Tennessee -
-5 November -9 November 1979.

'(6) Managers' Environmental Coursie - lleek No - Yes
US  Army Logistics Management Center, Fort - - o I

Lee, Virginia - 13 July - 17 July 1981. -




d. Experience with Radiation.

Isotope -
1 e
(2) 32

T3 ¥

(4) O34

L (5) QQSr/
(6) 99Tc
(1) gy
(8) '144Ce/144Pr
(9) 147,

(10) 204T1
w) O
(12)  60¢°'._";
C(13) Yes
(14) #5ra

Maximum
Amount

60 mCi

10 mCi

10 mCi
10 mCi

50 mCi
100 mCi -
50 mCi

500 mCi

500 mCi

50»me

10 mCi -
20¢i
250 ¢i
20 mCi

Duration of
Exgerien;e :

Years
Years
Years

Years

“Years

Years

" Years

Years

‘Years

Years-

Years

Years

Type of'Use

~ For items 1 through 10-manu-
. facture of sealed sources, .
‘health physics surveys and
'w1pe tests.

~ For items 11 and l4-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 Commun1cat1ons E1ectron1cs Command =
'(CECOM), Fort Monmouth, New Jersey _

a. Educat1on

(1) Rutgers University, New Brunswick, New Jersey
Presently completing program of graduate study in Radiation Science.’
Course work has included: -Bioinorganic Chemistry; Radiation Physics; Special
Topics in Radiologic Health; Laboratory Methods of Radiation Detection;
Radiation Chemistry; Radiation Biophysics; Electronics and Instrumentat1on,
~ 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 Achiévement Award

-+ (3) Monmouth Col]ege, West Long Branch, New Jersey. :
BS Degree in on1ogy, January 1976. Minor - Medical Techno]ogy

'(4)m,Susquehanna University, Se11nsgrove, PA-
Biology program 1971- 1973 S

bﬁf'Profess1ona1 Experience: -
(1) July 1981 - present

Health Physicist, US Army Commun1cat1ons Electron1cs Command
. Fort Monmouth, NJ.

Respons1b1e for health. physics funct1ons in the establ ishment and
1mp1ementat1on of the-CECOM Safety Program aimed at establishing Tife cyc]e
controls of CECOM commodities utilizing radicactive 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. , e

(2) July 1980 - July 1981

e Supervisor, Radioactive Material Section, Radiation Phys1c1st,
Department of Env1ronmenta1 Protection (DEP), Bureau of Radiation Protection (BRP)
'Trenton, NJ. o ' . -
Responsible for supervision and ccordination 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

f'“Incif‘B:



\_’/ \\’ ' - \

program format and developed -inspection procedures, forms and criteria.
Evaluated and provided recommendations for quality assurance of radio- ,
pharmaceuticals and instruments at facilities. Assigns and trains inspectors .
for RAM facility program review. Issued letters of non-compliance or compliance
resulting from inspection. Performed inspections and violation investigations.
Registered NRC licensable materials. Registered accelerators and reviewed -
radiation safety surveys. Authorized to approve or reject applications for

- certificates of handling in the transportation of any RAM above 20 curies.

. State Radiological Assessment Officer on call for nuclear generating station
emergency response, and assists in emergency planning. Member of emergency
response team with authority to make immediate decisions relative to public
health and safety regarding control of radiation. Maintained Bureau's RAM
storage area and records of accountability, radiation safety surveys, and
compliance with NRC license requirements. Responsible for monthly report and
statistic preparation involving RAM users, inspections, violations, NRC
registrations, and accelerators. Responded to all inquiries involving RAM or
non-ionizing radiations. Developed fee schedule format, and maintained
records. Proposed regqulations for NJ Administrative Code adoption.

. (3) February 1980 - JuTy 1980

-Radiation Physicist, DEP, BRP, Trenton, NJ. :
: - Enforced State rules and regulat1ons 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/or’ occupational safety. Conducted special projects
evaluating radiation hazards and development of procedures for control and
reduction of unnecessary radiation.. Investigated violations and incidents post
~notification of radiation hazard with authority to establish improved radiation
safety requirements. Participated as member of radiation emergency response
team. o

(4) January 1979 - January 1980

Nuclear Medicine Techno1og1st St Peter s Med1ca1 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.




(5) May 1976 - January 1979

Nuclear Medicine Techno]og1st, Jersey Shore Med1ca1 Center, .

- Neptune, New Jersey .
_ Same as above, 1nc1ud1ng ultrasound and Doppler technolog1es
for diagnostic procedures. Radioimmunoassay for in vitro procedures. '

Responsible for monitoring and ma1nta1n1ng records for therapeutic sea1ed

- source storage area.

. Additional Formal Tralning in Rad1at1on Protection Methods,

Measurements, Effects:

(1)
(2)
~© Las Vegas, Nevada, November 1980. Two week formal course.

(3)

(4).

Internal Dosimetry for Fixed Nuclear Faci]ities-SpeciaT_Training
Division, Oak Ridge Associated Universities, Oak Ridge, TN,
September 1981. One week formal course.

Emergency Response for Nuclear Incidents - Sponsored by the
Federal Emergency Management Agency at the DOE Nevada Test Site,

‘Emergency Response - Sponsored by the NJ Bureau of Emergency

Response at the NJ Bureau of Rad1at10n Protect1on, Trenton, ‘NdJ,
1980. One week formal course.

Qua11ty Control in Rad1ograph1c Procedures and Process1ng -

~E.I. duPont Nemours Training Center, 1980 One week

- formal course.

" (5)

Quality Control in Nuc]ear Med1c1ne - Bureau of Rad1o]og1ca1

. Health program, sponsored by the NJ State Society of Nuclear

- Medicine at Middlesex General Hospital, New Brunswick, NJ,
. 1979. Twelve hours formal training. S

‘:Experience with Radioactive Materials::

(see attached list)




- Isotope

10.
11.

12.
13.
14.
15.
16.

17,

75
‘67

133

99M°/

1311'
Se.'f:
Ga‘
201,

32P

133y,

81p, Blm.
125,
RIA

123

137

1
Cs
226Ra
192,
60

57

Co"
Co
Ba
ﬁuée

99Mmre

Max imum

AmoUnt
1.0-3.0 Ci
10 mCi
5. .mCi
50 mCi
30 wei
20 mCi
" 100. - -mCi
25 mCi

10 - mCi

500 mCi
'  500 _mg'

‘80 Ci

~ 100 Ci -
30 mCi

‘10 mCi

_ 50 mCi
Sealed Source

Duration of =

. Experience

—”I

Years
Years
Years

Years

"Years

Years

Years -

‘Years.

‘Years

. Years

5 Years

FSRT TS Y - S

Years

months {

month'
Years
Years

month

S

Type df'Use,-,-

For items

1 through 16,
radiopharma-
ceutical preparation,

"~ dose injection,
~and/or re]ated

diagnostic

© procedures,
-health physics

surveys, wipe test -
analysis, and
instrument
calibration.



"
,mﬁg

- STEVEN A. HORNE Health Phys1c1st US Army Commun1cat1ons and E]ectron1cs
;: Mater1e1 Readlness Command (CERCOM) Fort Monmouth New Jersey S :

”Flmlj{vgdncationaT BaCkground:

d 01d Dom1n1on'Un1Versity"'A o

’ff_Norfo]k Virginia .

d'fizThe Catholic Un1vers1ty of

S America
111Wash1ngton, DC -

1"”'g_f;'The Catholic Un1vers1ty of.;'h"'

America

.dff'1964 - Assoc1ated 1n

‘f”?i1975 - BSE Nuc]ear Sc1ence
.+ and Engineering . 0" oo

,_1a]975'-2Graduate Wonk'1ﬁ"iff;
sl[Nuclear Science and :
Eng1neer1ng v

':ijfs_wash1ngton, DC

a"ﬂff?;'fForma1 Tra1n1ng and Exper1ence in Rad1at1on Protect1on Methods,
EA Measurements and Effects*~--- . ; . S .

: 'Duratibn'bf f.' ' ﬁﬁg'i_. Forma]‘hliff.f;
Training' ' On The Job Course L

.Yesl g

oo o .a.  Fifty-six semester hours - 1961- 1975 -;f
" .. pertaining to radiation, 1nc1ud1ng .
- college physics, Environmental
. Aspects of Nuclear Power Plant -
- Management, Environmental Radio-
- . activity, Nucleonic Fundamentals, - . =~ =
- " Nuclear Properties and- Interactions, R AP
“~ Nuclear Physics, Nuclear Radiation - .-
" " Detection, Nuclear Reactor Physics, . -
- ‘Radiation Biology, Radioisotope ’
.. Techniques and Radiological Physics
© .- 01d Dominion University and The
T_;.Catho11c Un1vers1ty of Amer1ca. S

7 b Radiation Detect1on Effects 1 Year
~ - and Devices Utilizing various type ..~ -
“of high energy accelerators - .
~ Virginia Associated Research Center -
' Newport News, Virginia, and NASA
. Langley Research Center, Lang]ey,
ﬁ-,V1rg1n1a.} . ‘ L

- c.. Rad1at1on safety, detect1on 2 Months .,gdﬁ' Yes i oo Ne
-« - - instrumentation and isotopic handling - B T T O S
.~ . equipment - F]ow Corp, Fort Belvo1r, e e T
“;-V1rg1n1a R L e e

St




« e ' N o d‘¥~Dufatiod oflg? o Formaltuf;?;;
~.--Training _ On The Job ~ Course -

d. Rad1olog1ca] Safety Course'~j»24 Hours.”fﬁ7ﬁﬁ;.,No -Lilfi."vves*f”
L perta1n1ng to Nuclear Moisture/ e e T S
.. Density Instrumentation - Seaman . I
- Nuclear Corporat1on, M11waukee, L
.:W1scons1n . .

S . 0ccupat1ona1 Radiation _;f{-lf80'HbUrsf{d'“’ﬁ77 |
-+ " Protection Course 212 - Public . v . = -
"”~~:;;-Hea1th Services, Las Vegas, Nevada'a,-w*:u‘ e

3 f. Fundamentals of Non- Ionizing- 40 Hours' “-. ~  No

... Radiation Protection Course 264 - . .. . . .= = ST

..~ Public Health Serv1ce, Rockv111e, I
) .{Mary1and _ ORI

T :9; Laser Safety Course - -Jig'f;d40_H0ursfdfa* S
'z}Un1vers1ty of C1nc1nnat1, 0h1o ~5l P

U h. Rad1onuc11de Analys1s by .80 Hours ~ . .
.-, Gamma Spectrocopy Course 208 - =~ = ..o

. Public Health Serv1ce, w1nchester,

' fﬁ-Massachusetts : s

S i Rad1at1on Gu1des and Dose ©. 80 Hours - oo
. .= Assessment Course 272 - Environ- .o oo
- mental Protecton Agency, Las -
'quegas, Nevada o

7-];3.; Exper1ence w1th Rad1o1sotopes

o  Maximum a}'i":- . Durat1on ofx’ffllki}rl} R
u,-'Isotoge Act1v1t1es 1n Cur1es gxg_r1ence ;;N;.Type'of'Experience L ey
f:“d:24]Am.'”f{ﬂ3 1ff'-.T’} - 1 ,1:-5t :.3 Years fftdd*'Fok all radionuclides = ..
g T e . . .- listed, experience = .. .
Lo %ef o o271 .. 3 Years . consisted of 1abora—-_,f},ip*
T R : ' ’

el : ..o tory analysis, wipe

Co - - .01 o - - . 4Years - - - tests, experiments and
60 Lo ey e cevaluations utilizing o

%o . . 12000 0 -+ 7 8 Years . these sources. v
137 . , o . o

Csda_.: ff:j;; 1*.iff*'}f.,ﬂ.a*,d S'Yearéid5-=a‘7“ﬁ:i‘u s
3% 20 o BYears i

R 147IY‘ o 100 . 8Years .
| 2% R T Year

id':;aif;QOSr::. B E?ZH0.1 lf:y;'f5‘:: ;'}2 Years ;1;;fﬂ_g:.d,_'wm,ﬁ‘
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_a”s4;. Exper1ence w1th other Rad1at1on Produc1ng Mach1nes

L .__a. NASA Langley -~ 1.5 Year . . |
' .. Research Center, and Dot
g V1rg1n1a Associated Reseamh ~ = - T

Rad1at1on Machine

, Durat1on of Exper1ence

“h Iype of Experwence h;}f;j'

. Center's, Space Radiation

" Effects’ Laboratory consis~

o ting of a 2 MeV Van de Graaff - |

x’accelerator, 3 MeV Dynam1tron

.. accelerator, 10 MeV Linear {h~-5*=~” "":“H,
- 'Electron Accelerator, a 600
‘MeV Proton Synchrocyrlotron

 Accelerator and a 14 MeV - Hq'

-v]ijeutron Generator.

" b. 250 KeV General E]ectrxc 8 Yearsi;if?';:7w

S Corporat1on X~ray machine .

R Various energy d1spers1ve ‘s Years ;f7_ffj3*=
- and wave Tength X-ray fluorence BRI
- spectrometry w1th X-ray generators i

“"rfff:'up to 50 KeV.

. 968-]_976

.“af“S.anxper1ence w1th rad1at1on

© 1964-1965

T],wges-lgss
o 1sotope techno1og1st

| 1966e1968

‘as health phys1c1st

" Radfation damagefﬁvh@,;ﬂl.

..+ Shielding Experi- ...°

~. .. ments and Related ; = =

oo Health Phys1cs g{1:¢1;“ﬁ’f
'f»HF,;?“Stud1es L

- Health Physics and = - :
- wii-Taboratory exper1-- AN
'““T;A;,ments R L

7“ﬂ]f:-ments.‘}g;awu

V1rg1n1a Assoc1ated Research Center, NASA Lang]ey L
Research Center V1rg1n1a as hea]th phy51cs technolog1st., A

E.R. Squ1bb New Brunswick, New Jersey as rad1ochem1st ;ffh;ff7
Flow Corporat1on, Nuc]ear D1v1s1on Fort Be1vo1r, ”f?l;~”5"'{'.
V1rg1n1a as radiation engineer. » e

US Army Mob111ty Equ1pment Research and Deve]opment o )
Command Fort Belvoir, V1rg1n1a as. hea1th phys1c1st.,~,j:;,_];;;

7§'. 1978 ;- US Army Electron1cs Command Fort Monmouth New Jersey R

1978 to present- CERCOM Fort Monmouth New Jersey as hea]th phys1c1st hﬁhhl;N

Health PhySTCS andwifﬁ:ffi,
. Taboratory exper1-”rﬁ:"g}




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

2. The Army program for eontrol_of radioactive items of supply is prescribed
specifically in two regulations. AR 700-64, Radiocactive Commodities in the DOD

‘Supply Systems, is an interservice regulation which prescribes responsibilities
~for control of radioactive items and components which are introduced in the

supply system. AR 385-11, Ionizing Radiation Protection, establishes requirements -
for obtaining NRC licenses for radioactive materials and 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 1mp1ement1ng
these Department of the Army (DA) regulations.

3. The authority contained in the NRC license issued to CECOM ermits Army 1nstalla—
tions and activities to acquire and use the EIC Model CS-1 checﬁ 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 possesS1ng 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 functioms 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, rev1ew, amend and maintain necessary
licenses for radiocactive commodities managed by this command. :

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

‘ties of those commanders for the radioactive commodlty.

(3) Monitor the various elements of the life cycle program of the radloactive
commodities to assure compliance w1th_cond1t10ns of the applicable license.

(4) Assure that llcensed material is not transferred to unauthorized persons

e} o organizatlons .

b.v The health physicists serve as the CECOM staff contact for radiatiom

. ‘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



e

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 radiocactive items may be involved.

c. The CECOM NICP in conjunction with the CECOM Safety 0ffice,has adopted

‘special procedures for controlled radiocactive 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 requisitiomer. Requisitiomns
are submitted through various command control channels. The control point bases
its approval on previously established authorization of the requisitioner to .
recelve 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'xadioactive 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 radicactive items within the

commands. That officer reviews and concurs in the qualifications of local RPO

" within the command, maintains records of radioactive items by Iocation 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 regulatiomns, and to assure the

submission of inventory and leak test reports and accident/incident reports to
the appropriate commodity command as required by Army regulatioms. The local
RPO is responsible for administering the local radiation protection program.

‘Local programs provide for designated controlled areas, dosimetry, instrumenta-
- tiom, operatlng procedures to supplement publlshed 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 .



+ as radioactive waste. The NICP, in conjunction with assistance and directives
provided by health physicists at the CECOM Safety Office, determine disp051tion '
of the excess items.

e. LBDA, NCAD, RRAD, SAAD and ‘SHAD will provide storage, surveillance and
issue of EIC Model CS-1 check sources. CECOM health physicists annually review
this program to insure compliance to requirements stipulated within the governing
NRC license and supporting documentation. Where radiddctive 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
'vand/or a minimum of five (5) each of the EIC Model CS-1 check sources, ‘whichever
is greater. The depots will prov1de the NICP with not1f1cation of item receipts,
inspections and shipments.

f. The program for control of the Model CS-1 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-1 Pu-239 check source, more stringent
controls have been established: as distribution of these devices are limited to
authorized activities. These controls include identifying and insuring that
the Model CS-1 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-1 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-

'+ 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-1 check source do not require specific -
radiation protection training other than familiarization with TM-11-6665-221-15,

- most individuals using the Model CS-1 check source are members of a unit Nuclear,
"Biological, Chemical (NBC) team. Membership in.a 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

-3



‘protection and radioactivity measurement. Users of the Model CS-1 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-1 .check
source. This form must be posted by users of the EIC Model CS-1 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.



% N\d I. Record of Environnental Consideration

A. Title: Renewal of US Nuclear Regulatory Commission (NRC) Special Nuclear

Material License Number SNM-1327 governing the receipt, Qggsession, use and transfer

of the .Eberline Insttrument Corporation (EIC) Model CS-1 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-1 check sources to worldwide acti-
vities. The criteria specified in paragraph 5-2, Army Regulation (AR) 200-2 requlrlng

-:preparation of an environmental assessment is inclusive of the following:

. a. Potentlal for measurable degradation of environmental quality.

b. Potent1a1 for cumulative impact on environmental quallty 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.

i

- d. Potential for_violation of.pollution abatement standards.
e. Potential for some harm to culturally or ecologically sensitive areas.

2. The EIC Model CS-1 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-1SAGA Portable_

* Scintillation Counter. The fielding of the EIC Model CS-1 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-1

- check source is not relevant to. pollution abatement ‘'standards. or harmful to culturally/

ecologlcally sensitive areas.

‘3. The EIC Model CS-1 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-1 check sources are assembled onto the end of the alpha

.‘SEintillation 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 1nstrument provided with

;the ‘EIC Model CS 1 ‘check source.
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- 5. The EIC Model CS-l check source ig 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 radionuclidé be removable.

v*The use of exponential (scientific) notation. i.e., 1.86E+06 (l 86x 10 ) is -

A decal identifying the radionuclide, activity, and date of manufacture is placed on
the surface opposite the recessed area.

6. The special nuclear mgterial, 239Plutonium is ‘contained- in the Model CS-1 check

'sources manufactured by the Eberline Instrument Corporation (EIS% Santa Fe, New

Mexico. ‘Each cheg& source~containSWleSSethaneloknanocuries of Pl gnium. The
maximum quantity’ ‘that may be possessed at any one time is 1 gram of Plutonium.

7. 1In accordance with AR 200-2, paragraph 3-2A(5), environmental consideration
must be given upon request for "Army radiation authorizations." Further, AR 200-2,
paragraph 3-3a(4) (a-b), requires preparation of a Record of Environmental Consideration

- 1f 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—?C

'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,

dacted 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-l_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 gggel Cs~1 check source is
1.0E-02* microcuries (uCi) 3.7E+02 becquereli éBa)of Plutonium which is 0.71
percent of the 1.41E+H00 uCi (5.22E+04Bq) of Plutonium contained in the AN/UDM-6

‘Radiac Calibrator Set. The maxiggm activity of any single CS-1 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 E h the AN/UDM-6

" and AN/UDM-7C Radiac Calibrator Sets (both containing quantities of Plutonium

magnitudes of order greater than the Model C§3§ 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.. : :

employed in lieu of standard notation. i.e., 1,860, 000.

2



! \>' 9. It should be noted that the criteria specified in AR 200-2, paragraph 4-2a,
‘ 4-2b and A-28, indicates catego:icalﬁexclusion'ifvthere is: :

, a. Minimal or no individual or cuﬁluatiﬁé effect on environmental quaiity.
b, 'No_environmentally controversial change to existing environmental quality.

c. Similarity to actions previously exéﬁined‘;hd found to meet the above critéria,
and ' '

‘d. Proosed actions determined to be of such an environmentélly insignificant °
nature as not to meet the threshold for requiring an environmental assessment. There-
fore, the proposed action is theoretically covered by this exclusionm.

10. In conclusion, further environmental reviéw is considered superfluous in view
'ngprevious environmental assessments done on the same radionuclide of interest (i.e.,
Plutonium);23yot only did these environmental assessments deal with much larger _
quantities of “~ "Plutonium than present in the Model CS-1 check source, in addition, no.
discernable radiological/environmental significance or hazard was found in these - :
sgtudies. 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, -

" 1Enel - - \CA« BERNARD M. SAVAIKO
as ' o ‘ _ Chief, Safety Office



N . . . DEPARTMENT OF THE ARMY .

HEADQUARTERS us ARMY COMMUNICATIONS-ELECTRONICS COMMAND
. : _ - . AND FORT MONMOUTH : :
‘ F'ORT MONMOUTH NEW JERSEY" o7703 o

_'DRSEL-SF- . 25 rea 1982

¥ SUBJECT Env1ronment Assessment and Finding of No. Significant Impact
. for the AN/UDM-G Radtac Calibrator Set. : ,

s Commander : '
“US Army Materiel Development and Readiness Command
ATTN: DRCSF=-P , .
5001 Eisenhower Avenue
Al exandria, VA. 22333 ‘

1. Reference is made to the following:

A, Letter, DRCIS-A, 11 August 1980, subject , National Environment Policy
Act (NEPA) Compliance for Proposals Involving Nuclear Licen51ng. : S

- b. Army Regulation 200—2 entitled Env1ronmental Quality, Environmental
Effects of Army Actions dated September 1981 o .

2y “1In accordance with references 1a and 1b, the subject environmental
‘ documents are. provided for your review and evaluation. ‘

o V:FOR THE COMMANDER': R
/}m /‘

1 Incl . BERNARD M. SAVAIKO -
- as . Lo Chief, Safety Office




o PATRICIA K' ELKER

| DEPARTMENT OF THE ARMY R
US ARMY COMMUNICATIONS ELECTRONICS cONNANuQ -
| ENVIRONMENTAL ASS‘-'SSMENT
| vr-i‘NbiNG' OFVNO'SIGN‘II.‘:I'CAN‘I:' INPACT ,
© AN/UDM=6 RADIAC CALIBRATOR SET ‘
 FORT MONMOUTH NEW JERSEY

JANuARv', 19_82» .

PREPYA'RED--BY:".V.-__." . meROVEDBY: . .

D "' BERNARD M. SAVAIKO — —
~Health Phys1c1st e - Chief, Safety Office -

Commander Designee
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Cn Finding of No S'lgn'lficant Impact

- 1 Transfer of 11fe-cyc1e management responsib111t1es for the AN/UDM-
Radiac Calibrator Set from the US Army Armament Materiel Readiness Command

" (ARRCOM) to the US Army Communications-Electronics Command (CECOM) is proposed =
- following Nuclear Regulatory Commission (NRC) approval of the CECOM license
- ‘application submission. The AN/UDM-6 Radiac Calibrator Set incorporates the

special nuclear material Plutonium (Pu)=239 for calibration of alpha detection S

- instrumentation. The AN/UDM-6 Radiac Calibrator Set has been successfully

~~ utilized by Army activities for the past 15 years and is the military adopted

" .version of the commercially available Eberline Instrument Corporation (EIC)

. Model S94-1 Calibration Standard Set. The calibrator set has been selected - ..
‘based on its capability of calibrating standard Army alpha detection instruments -

or commercial equivalent instrumentation. The Environmental Assessment supports

- the NRC license applicatfon and complies with Army Regulation (AR).20Q=2, .
~ Environmental Quality, Environmental Effects of Army-Actions which requires”

evaluation of any radionuclide proposed for use within Army activities. The
assessment documents all safety protocol implemented during use, passession,

‘transfer, storage and disposal. In addition, this assessment demonstrates
- compliance with all regulatory requirements inclusive of minimum radiation ~
.protection training requirements of authorized users, technical manuals and

instructions concerning radiation safety policies, rigorous logistical control, .

- storage fac11ity design, and specific disposal procedures for the calibrator
.set. L :

". 2. Alternative radionuclides have been presented for 1mp1ementation within

~ the AN/UDM-6 Radfac Calibrator Set, but are considered unacceptable_based
. on similar radiotoxic properties, less than optimal characteristics for

calibration, and financial/manpower resources necessary for development of a
replacement set. A "no action™ proposal is not considered based on federal

o -regulatory requirements and need of calibration standards for continued Army
. missions. . o

; 3. The assessment prov1des complete dosimetr1c ana1yses for externaI/

. {nternal 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 L L
" -accident for evaluation of radiological or environmental impact. The dosimetric Co
.. evaluations identify air/water concentration and exposure levels below . :
" - regulatory requirements. The internal exposure presented individuals through
*."~ various pathways have also been identified f remain below International
.. Ccommission on Radiological Protection (ICRP):
. -criteria, stringent military radiation safety policy,and previous successfu]
- ""use without documented hazard, the Environmental Assessment has concluded no -
. "~ discernable radiological heaIth or environmental quality degradation.-
. Environmental Assessment is available for review upon request. from Commander.

-+ US Army Communicat1ons-E1ectronics‘Command ATTN DRSEL-SF-H. Fort Monmouth;~
‘;New Jersey 07703 o ) . | B !

recommendations. Based on this

The °




©" ) i1 Environmental Assessment <
"A;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 m1551on. :

This document outlines""' B

The proposed use, need, and description of tne AN/UDM- ,
'_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 fmpacts Wlth r't‘-sulting dose assessments from o

' "hypothetical accidents or misuse. o . . . -
- The comprehensive. evaluatian, - concludes and. documents that there is no. ‘;l i""x *
) - . potential degradation_of.environmental quality or significant radiological

. impact to occupational or public_ health resultant from fieldino of the
_AAN/UDM-G Radiac Calibrator Set.,,;- _

Lo The intended use of the AN/UDM-G 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 use,accounta-
bility, transfer and ultimate disposal are outlined in Section:B. These meet
~ stringent Army safety policies compliant with governmental agencies having . -
~ jurisdictional control. Further control has been established as distribution
" {s 1imited 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) o, .

: 8. PVOPEPTV implemented safety procedures for actions involving"“
fcalibrator sets precludes any unnecessary radiation exposure to ‘the i
;°°°“pat1°“31 worker or: the 9309?&1 public and excludes consideration of'any o




. potential release to the environment. In determining radiological hazards -

- to the occupational worker or the general public, assessments for both IR
“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 Pub]icat1on._7

 .;30 {identifies recommended Annual Limits on Intake (ALI) for rad1onuc11des. o
. These recommendacions are based upon mathematical and biological parameters ofn'
- 'standard man for which exposure risk of the radionuclide to an individual is

acceptable. The recommendations are derived from specified quantities which

- ‘have been identiffed 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
surface. This remains below ICRP 1imit recommendations of 5.00E-01 Sv -

(5.00E+01 rem) for nonstochastic effects and 5.00E-02 Sv (5.00E+00 rem)
stipulated for stochastic effects. Additional hypothetical incidents
involving release of radioactive materials to various environmental pathways
resultant from installation fire, improper disposal and transport incident

... are also outlined and summarized in Table A-l. 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) fof 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 environmentaI or radiological hea1th

1mpact.5

-5, The specific need for the AN/UDM—G Radiac Ca]ibrqtor Set is f

: 1e§1dent as outlined in Section D for compliance to federal regulations

~ .-governing the.calibration intervals and methods for alpha detection

- - instrumentation employed in health and safety and tactical activities. M1n1ma1 U
- radiological risk is assocfated with the AN/UDM-6 Radiac Calibrator Set’ which - _:

' ‘3.;has been used successfully within the Army Supply System and commercial

- “industries with no adverse indication demanding discontinuation of ca11braton

-~ usage or its commercial equivalent. The assessment does not consider the ,“.tf

. '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. 1t demonstrat1ve of radioTogica1f
impact.-¢=.uw T : . R L _ .

*iThe use; of exponent1a1 (sc1ent1f1c) notat1on, 1 e ':9 79E-
employed in“lieu. of_standard notat1on,*1 ¢y 0. 00979
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- ,ijummary of Committed Dose Equivalent Limits to Bone Surface

i Subsequent to Hypothetical
C Inc1dents ‘

CINcmRNT ; ' S svilrem) T

CContamination . 4.89 E-03 (4.89E-01)
© Source Damage . . 9.79 £<03 (9.79E-01) *
~ Source ‘Incineration . '3.03 E-07 (3.03€-05)

. Terrestrial Transport - 7.85 E-06 (7.85E-04)

Installation Fire  ~ 6.35 £-03 (6.35E-01)

" Individual Storage Area Fire 6,47 E-08 (6.47Ex02)

Transportatfon - 3.17 £-08 (3.17E-08)




B Description and Proposed Action for the AN/UDM-G Radiac Ca11brator Set ;':

. 1 ‘The AN/UDM—G Radiac Calibrator Set (equivalent ‘to.the EIC Model "
594-1 Calibration Standard Set) contains four radicactive disc sources. '
The sources incorporate approximately 4.66E+04 Bq (1.26E+00 uCt), 4.66E+03 qu
. (1.26E-01 uCi), 4.66E+02 Bq (1.26E-02 uCi), and 4.66E+01 Bq (1.26E-03 uCf) - -
. .as Pu=239 Nitrate. A solution containing a known quantity of Pu-239 Nitrate.-
is electroplated onto a 1.25 inch diameter nickel disc (prior to March 1963
.. discs were composed of stainless steel). The sources are dried and fired
° at elevated temperatures to assure the adherence of the radicactive 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 1.00E-02 percent of the active material as specified by EIC.
The radiocactive disc sources are incorporated into separate two inch ‘
- aluminum "doughnut* shaped housings and held in place with a compression ring
- ylelding an active area of one inch in diameter. The housing frame is marked -
- with the manifacturer’s code number (source serial number), radiation _
caution symbils, radionuclide, and the calibrated source activity in counts
per minute (cpm) Each source is attached with three machine screws to an
" anodized aluminum jig which is designed to hold the probe of an AN/PDR-54
or an AN/PDR-60 Radiac Set at the proper distance above the standard source.’ o
. 'The jigs.are arranged from left to right in an ascending sequence according
"~ to the alpha count rate of each source. The counting rates are on the order
~af 1.40E+03, 1.40E+04, 1.40E+QS, and 1.40E+06 cpm with an accuracy to within
<. T four percent. The four sources are-calibrated with certified National
}H . Bureau of Standards reference sources. Each AN/ODM-6 Radfac Calibrator Set .
- . incorporates certification documentation as to the accuracy of each radid-. :
act1ve source. , .

o 2. The AN/UDM-G Radiac Ca11brator Set consists basica]ly of four - E
. J1gs 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 radicactive material label affixed to the

. " top identifying the radionuclide, quantity, National Stock Number (NSN), B
. »-manufacturing date, set serial number, and NRC license number. Reference e
.~ '-should be made to Technical Manual (TM) 11-6665-248-10 (Incl 1) fora =~ .= . -
- - 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, L

‘disposition, and actions to be taken during emergency situations. Raddation R

safety policies assure qualified users, proper labeling and operating ';_;*f.ffl;;ff'

‘procedures for maximum user safety. The wooden carrying case provides - .- .=

complete attenuation of the Pu-239 alpha particle sources for storage and - .. "~

‘transport requirements. - A1l packaging and labeling of the Radiac Calibrator: :

iS‘ s comply with both NRC and Departme t of T Hnsportation (DOT) sp'cifications




) The AN/UDM-G Radiac Calibrator Set will be ut11ized by the -
- US Army Ionizing Radiation Dosimetry Center (AIRDC) of the US Army Test.
- . . Measurement Diagnostic Equipment (TMDE) Support Group located at the . ,';“
- ‘Lexington-Blue Grass Depot Activity (LBDA), Lexington, Kentucky, and - °
.~ Department of Defense (DOD) installations and activities at worldwide
. locations. Radfac 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, radfation safety standards,.
procedures and qualifications of authorized user as outlined in Incl 1 and"
"7 AR 385-11. The AN/UDM-6 Radiac Calibrator Sets will be issued only to .
ﬂ;,authorized calibration activities at the Direct Support/General Support
" ‘lTevel. Radiac Calibrator.Sets issued to authorized activities are for
... calibration of specific alpha radiation detection instruments, i.e. the
“. AN/PDR-54 and the AN/PDR-60 Radiac Set. Typically instrumentation will be
~ sent to authorized calibration activities or will be calibrated by a visiting
. mobile calibration activity (team). Calibrator sets are returned to LBDA
- for cosmetic repair, replacement of non-radioactive components and examination,
and where applicable, leak testing, recalibration, and return to depot stock.
-~ A1l calibration activities will be supervised by a qualified local Radiation .
"Protection Officer (RPO) who will have received at least forty hours tra1n1ng
. 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 . ’
VAN AN/UDM-6 Radiac Calibrator Set. Most of the sets will be used by.four to
- ]. ' seven-man mobile calibration teams with at least one individual qualified as
"+~ alocal RPO. Operations are performed with maximum safety procedures. _
o 1nsur1ng lowest achievable occupational exposures. For personnel dosimetry
~ purposes, bioassays are ava11ab1e and provided,when needed,by The Surgeon
- General of ‘the Army. : _

: ‘-\-i:..

4, CECOM will 1nd1v1dua11y control the 1ogist1cs of the AN/UDM-
~_serve as National Inventory Control Point (NICP) for the item, and assure .
~ that requesting elements are authorized and technically capable of receiving. -
© - the {tem in accordance with the NRC license. The Army program for control .= °
. 'of radicactive 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 I
- computerized data retrieval system that contains information for radicactive .
- commodity type number, location, and responsible RPO. In addition, the ‘
“control point maintains records of procurements, receipts, shipments, excess . .
“Items and using/storage locations. The NICP reviews requisitions submitted, =
~authorizes and issues material release orders to the designated depot ‘for .
‘shipment of the materfal to the requisitioner.  Each major command has. i
‘established at the headquarters level a radicactive material control point .~ = . =
/(RMCP) and appointed a radiation control officer (RCQ) to administer control " . =~
“of radioactive 1tems within the command. The RCO reviews and.concurs in the
qua11f1cations of 1oca1 RPO's within the command' mainta1ns records: of
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i \it_-” radioactive items by location and assures periodic¢ inventory and-leak
... - tests by using activities, performs periodic inspections/audits of =
.= . <. . accountable installations/activities to assure that items are properly ~
-+ 2. 7 handled in accordance with Army and NRC regulations, and to assure the ST
-~ .. submission of inventory and leak test reports and accident/incident reports. S
" “The local RPO is responsible for administering the local radfation L
protection programs. Local programs provide for designated controlled °
- ‘areas, dosimetry, instrumentation, operating procedures supplementing o :
-, _published manuals for the {tems, receipts;, transfers, storage and records. o
- Requisitions originated by using elements are fbrwarded to NICP where a11
o requisitions are reyiewed and approved. -

S 5. Facilities for use and storage of AN/UDM-G Radiac Calibrator
.. Sets will be designated radfation controlled areas for those purposes as . -
approved by the local RPQO. Sets used by the mobile calibration teams wiil . -
- 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 be
used and stored in controlled areas and secured against unauthorized removal.
Areas/buildings will be posted with appropriate radiation warning signs.
LBDA storage, maintenance, and serviceability installations used for bulk
storage of the AN/UDM-6 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 '
. oo -is tied to the LBDA self-support fire department. The fire department has_ L.
24 7w+ 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 S
o not inhabited and the perimeter of LBDA 1s secured by chain-1inked fence with . -
- roving patrols and sentries at the gate again eliminating any possibi]ity of
- unauthorized possession. _ _ _

K 5. ‘Packaging and Shipment of the AN/UDM-G is in compiiance with DOT '
regu]ations and AR 385-11. These regulations require that the information
‘on radicactive shipment documentation contain the proper shipping name . ST
~ ‘(Radioactive Material, NOS), identification number, unit description and S e
- - 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 .f ‘
f,white I iabei L " _ _ v

s T Uitimate disposai of the AN/UDM-6 Radiac Calibrator Set wi]l be
BRI accordance with AR 385-11, AR 700-64 and 10 CFR. Request for final e
< waste disposal of Pu-239 as contained in the AN/UDM-6 must be made through o
-Army channels to headquarters, DOE, Washington, DC. This agency provides - - -
."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 casestof_damage beyond use -
of the source . . -




- and assumptions.

E flux intensity (I ) is calcuiated by°

’ is employed°

1'where;~ a.

E

C Proposed Environmental Impact for Fieiding of the AN/UDM-6 Radiac
- Calibrator Set. SRS '

f‘1_7 No radioiogicai impact can be associated with ‘the AN/UDM-G 'H

‘ Radiac Calibrator Set under normal operating conditions -following proper
. procedures. The external dose equivalent from gamma emission for an

occupational worker was derived from the fbllowing dosimetric calcu1ations 2 .

- a. The total activity of a11 four sources is 5 22E+O4 Bq

'(1 4IE+00'uCiI and is assumed a single disc source of uniform activity
- distribution. o ‘ . o

The total activity s assumed contained in the 2 54 centimeter o

. " b.
o (cm) diameter (RO-I 27 cm) active area of the source yielding an activity
o concentration per unit area (CA) of 1. 03E+04 Bq/cm2 (2. 78E-07 Ci/emi).

Assuming an operating. pos1tion 'of height (h) 30 5 cm above ,
the disc source and a distance (d) of 30.5 cm away from its center, the -

(8.2 +12-42) +[ir 2 +h2._'d2)‘2+4d2h2}’s_

0.

1, (Mev/en? /sec) = 2.96E+09EC, Min

L R Lo . . - L R .

d. Fbr‘theVabsorbed dose~nate to tissue,vthe fb11owinggformuia"

Gray/hour (Gy/h) = 5.76E-05 (,umsd //med) I /100

med Iinear absorption coefficient (cm )

}.)émedr'i mass density of the absorbing medium (g/cm for tissue
K 3n_}v-ithe value is. assumed equiva1ent to water, i e. 1 0 g/cm3)

_ ff[(m§4/ fed;ffi mass’ absorption coefficient (cmzlgm) or: equivalent to mass .

~ " energy absorption coefficients at varying energies in a’. L
'-~\tissue medium, i e., (Hzo) since//ﬂmed is equivalent to 1 Og/cm3f~;‘

]“Ca]cu1ated values for gamma fiux and absorbed dose rate for each enerqy are 1fA:

- summarized in Table C-1.  The total absorbed dose rate resulted in 1.41E- -12::
oGy (L. 415-10 rad/hr). The dose equivalent value can be stated as ] 41E-12

. Sv/h (1.41E-10 rem/hr) or 1.23E-08 Sv/yr (1.23E-06 rem/yr) for continuous.:
. -exposure assuming-a'quaiity factor and dose modifying factor of one (1) for
'gamma energies' R : Ry :




CTABLE € - 1°

;J‘Individual Gamma Flux Values and’ Fina] Absorbed Dose Rates

Efﬁaﬁma lhtensity's'  vE1HeVldis1ntegrat1on) 1, (MeV/cm Isec) /“tissue/ tissue

U 7.006-08 2.73-06 - 6.11E-06 - T.29-02 2.57E-13

U2.00-04 - LLOAE-05.  2.33E-05 3.74E-02 S, 02€- 135'

S M208-05 . A0ES06 L.OIE-05 32762 . L9OE-13"
C1.206-05  B.00E-06,  1.I2E-05 - 3.296-02 . 2.12E-13
L Bl0E-07 . B.20E-07 - - 1.16E-06 - . 3.27E-02 - 2.18E-l4 |
AT PR coo s (2ase-12)
© 2,007 1.ME-O7 . 3.45E-07  3.226-02 . f*-5 6. 405 15

GY/h(rad/hr)aa T

,(2 57E- ll)ei,'?} S
: (2 205-11) »
‘"(1 90E 11)  o

»(2 lZE 11).: R S

C(1a18-10)

COTOTAL = laEz



.g,f;sources which are required to be tested for removable contamination every:
. three months using protective handling procedures. The incidents described
" ~concern source leakage without detection or source damage resulting 1n
1ingestion with the additiona1 assumptions. o

—

.
N

The Metric System (SI) va]ue 1s indicated to be 5 00Er02 Sv

_ per year and can be stated as an NRC equivalent occupational exposure limit. for~ B
+* uniform irradiation of the whole body. The NRC occupational exposure Timit
" s stipulated to-be five rem per year. As demonstrated, the resultant :
.. _‘exposure from continuous use 1s 2.46E-05 percent of the permissible limits.
. ‘maintaining doses as low as reasonably achievable. Theorectical doses
- determined are conservative (high) in-consideration of actual operational
" distance, duration of operations, and actual radionuclidic quantities .
" -contained in each disc source. Consideration of alpha particlg absorption -
. “was eliminated based on the approximate distance determination ,
. " travelled in afr for the 5.11 MeV and 5.16 MeV alpha particlie energy. The
. alpha particle energies would not penetrate the uppermost epithelial tissue, - . .
- .therefore incapable of reaching. radiosens1t1ve tissue unless internally S
;t-,ingested or 1nha1ed A

of 3.78 cm :

2. In order to determine radiological impact due to internal 1ngestion- o

] or inhalatfon the proceeding hypothetical incidents are proposed t _
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 1iver 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-l1ife) factor following tradslocation.- Inhalation
of Pu-239 has been assigned to inhalation class "W* indicating a retention -

- time in the pulmonary region from ten to one-hundred days. Internal exposure o

due to the highly fonizing alpha particles of Pu-239 s proposed to demonstrateg
committed dose equivalént 1imits magnitudes below ICRP 30 recommendations and

.. permissible levels compliant with regulatory specifications. The following -
' incidents are highly improbable but unquestionably identify that there is -

-no significant environmental 1mpact resultant from fielding of the AN/UDM-G
"Radiac Ca11bratnr Set., - . ,

. Source Leakage/Damage Leading to Ingestion' : L e
(1) The AN/UDM<6 Radiac Calibrator Set contafns four disc’

(a) The disc source conta'lns 4 sss+o4 Bq (1 265+°° uC”

Gt (b) Ten percent of the total act1v1ty (4 665+03 Bq
; 265-01 uC1) 1s distr1buted on the j1g and access1b1e for - contamlnating'F
’ccupationa] wo ker. '




‘ for comparison. :

Incinerator4

“'{:T?process (f ) is'one,hundred percent of the initial activity. i

_}cﬂ;;fcontrol systems’for particulates is 90 percent (i L. the fraction of . Pu 239
f;:f;aﬁwhich escapes’ ith stack gases. fr.- 0 1) BT o . .

(c) Fifty percent of the accessible contamination is

' 'i;-received and assumed to be one-hundred percent ingested (2.33E+03 Bq ot -
-~ 6.30E-02 uCt). ~The resultant committed dose equivalents are. summarized in
'l“hblec 2 T o . L

(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

(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 -f'?
- estimated for ingestion resultant from source damage is below recommended I

non=stochastic dose aquivalent limits. The total ingested activity of

' 4.66E+03 Bq (1.26E-01 uCi) 15 2.30 percent of the recamnended ALL (2. ooe#os 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 fram technical manuals prevents =~
- _mishandling of sources and ensures proper protective handling and testing at o
. _ required intervals for determination of possible removable contamination, -

b.. Source oss Leading to Improper Disposal in a Public

- p

(1) The following assessment proposes incineration of

: AN/UDM-G Radiac Calibrator Sets. This incident is considered highly. :
- {inconceivable due to calibrator size and radicactive warning symbols: attached'_
" to outer encasements and disc source assemblies. The assumptions3: employed -
- for estimation of resultant air concentration levels in incinerator emisSionsf~
- are: : . ;

(a) Five AN/UDH-G Radiac Calibrator Sets incinerated

© ylelding an inftial activity (Q,) of 2.61£405 Bq (7.08E400 uCi) within a
_ v»xmunl°1pa1 incinerator processing
., - excess. air. g;ﬂ,.A )

300 tons of refuse per day at fifty percent'f

(b) The Pu-239 released during the incineration

() The efficiency of the fnstalled air- pollutinn

_ ' %(d) The aerodynamic mean activity:diameter;(AMAD) of
th released particles is oné'micron. - o .




CACTIVITY INGESTED

- OTBLE C- 2

- lngestion of Removable Contamination -

. BONE SURFACE - LIVER

233403 8

. 4.89E-03SY - 1.036-03 Sv
.Vi; (4t89E;Q1'fem)-‘ ’ l,_.(1.03E—Qi_rém)

“Committed Dose Equivalents to Various Organs Following -

- R;_MARRON'a<; o

3 73E 04 Sv

(3 735 02 rem)

(6 06E 03 rem)



o TABLE € - 3,7

Comml:tted Dose Equiva]ents to Various Organs Following
lngestion Resultant from Source Damage S

BONE SURFACE .~ LIVER . R.MARROW - - Goqus A

——

ACTIVITY INGESTED .

U 9.79-03 Sv . 2.056-03 Sv - - 7.46E-04 Sy 1 215 04 SV S
(97901 rem) (2.056-01 rem) (7.46E-02 ren) (1 21": 02 "e‘“) L




o s ‘ EEE - . . RN . P

L o Lo e (e) The number of persons feeding one 1nc1nerator 1;’Q’
CoNL =disposal route is also assumed to be the exposed population of 73 000
e '..J'individuals. 2 e S : o L

2 (f) The entire activity of Pu-239 is released Wlthln a
' 'a twenty-four hour time frame. - o o

o . (g) Fifty percent excess of the theoretical volume of : ,.'
. air required for canplete combustion of one pound. (1b) s 2. 00E+06 cm3 /lb (va)
L The weight of refuse (wr) incinerated is 6. 60E+05 pounds. .

. - (h) The atmospheric disper51on coeffic1ent (X/Q) is
assumed to be 2 00E-05 seconds/m . _ ‘

' I ~ (2) The total activity released in a day (Q) is calculated
"using the fonmula :

Q’ Q'l

The total activity released is 2. 61E+04 Bq (7 OSEvOI uCi).

-The continuous. release (Q ) rate over twenty-four hours is 3. 025-01 Bq/s
(8. 16E-06 uCi/sec) A . _ : .

o R (3) The concentration of Pu-239 ih the stack gas (X ) is :“
' )_ _.given*by;-;; o . e o , .

C The average twenty-four hour concentration of Pu-239 1s 1 985-08 Bo/cm3
_,:(5 34E-13 uCi/cm3) » _ _ _

Lo (4) Meteorologic conditions are assumed to be moderately ,
L stable with a constant wind speed of one meter per second. The maximum -
: downwind concentration (x) is. estimated fron the general formula' -
S , Q’ (X/Q) . o

5;nfv;Resultant values indicate a concentration of 6 03E-06 Bq/m (1 63E-10 nri/m ) e

RN g (5) Assuming an average daily breathing rate of 20.0 3 per

day, the maximum exposed individual would inhale - 1.21E-04 Bq (3.26E-09 uCi) - -
on. the day of incineration.. Conservatively proposing that the average person-
inhales an amount of Pu-239 equal to one-third of this concentration, the e
total activity inhaled would be 4. 02E-05 Bq (1 09E 09 uCi) . ‘

*(6) Connitted dose equivalent limits using ICRP 30;35
re_swnnarized ianable C-4 Realistic considerati n of




L

TABLE ¢4 o _",,{‘L L

ommitted Dose Equivalents to Various.Organs Resultant from
L Inhalation Following Source Incineration _

;Effected-srougﬂff*”jjhétivity-lnhdlgd' 5, - Bonevsurface  ”;, liyeﬁ\ R Marrow

Average Exposed]”i~yﬁ 4.026-05 89 L.OIE-07 Sv - 2.13E-08 v 8.04E-09 Sv
“Per S (l 095 09 uCi)_ -+ (1,01E-05 rem).3(2.13Ef06_rem) (8.04E-07 rem)

‘Maximum Exposed -~ 1.21E-04 Bq - 3.03£-07 Sv  6.41E-08 Sv - 2.42E-08 Sy

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

v Gonad$:'i;f'

C1.29E-09'Sv
(1.29E-07 rem)

o 3BTE-09 SV
(3.87E-07 vem) =

\ :
. ‘



‘;e"fthis incident is eliminated based on user ab111ty to maintain authorized
.. possession with minimal to non-existent occasion arising where transfer of

1'.;Rad1ac Caiibrator Sets to an inc1nerator becomes p0551b1e.u,;;

(7)) The maximum downwind concentration was estimated to be

.':}“6 03E-06 Bq/m3 (1.63E-16 uCi/m]). The air concentration limit for unrestrictede;f_

‘areas as specified in 10 CFR Part 20 is given as 2.22E-03 Bq/m3 (6.00E-14"

kS uCi/ml) for solubie forms and 3. 70E-02 Bq/m3 (1.00E-12 uCi/ml) for 1nsoiub1e B

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

‘n‘ﬂ“exposure which is 5.00E<03 Sv/yr (5.00E-01 rem/yr). The air concentrations

. Pubiic Landfi114

. resultant from this incident are identified to be magnitudes below o
regulatory requirements and continue to demonstrate insignificant to non- = .
‘existent environmental impact even with severe assumptions outiined with
-each 1ncident._‘ P

¢. Source lLoss Resuiting in Improper Disposai Directiy to a:

_ ' (1) Proposing the five AN/UDM-6 Radiac Calibrator Sets
incinerated in Section b(1)@)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 -

| -f from an average twenty-five acre landfi11

" suppositions detail the parameters developed for eva]uation of impact to the

surrounding environ and feeding population: - : RPN

| B (a) One-hundred percent 1each1ng of the tota1 source -

- activity (Ay: 2.61E+05 Bq or 7.0SE+00 uCi) has occurred entering the
‘.ground water without further dispersion (f = 1, 0) :

(b) The total volume (VL) of leachate generated per year o
based on US Environmental. :

" Protection Agency (EPA) estimates is 6.76E+06 gallons (2.57E+10 ml) accountingi o

'.oniy for the average precipitation infiitrate of ten 1nches per year.

o (c) No significant diiution of. the contamination zone
=“js_occurs from surrounding groundwater (sz a: 1 0). : : -

N A (d) One percent of the contaminated water is withdrawn 3
e for domestic water suppiy (fdl) and five percent is consumed as drinking

. vater (fdz).z._g.

: 1(2) The concentration of Pu 239 in th ,ieachat (AL)fas itil"' ,
theﬁzone”of saturation is caiculated by- .

-.The.averagerPu-ZBQ concentration.in the Teachate enerated is- ,v}fﬂiffﬂhiga
“to be-1,01E+01 Bq/n3 (2.74E~10 uCi/nl), N S,



v‘\—fv/ ’ .

(3) The amount of act1v1ty 1ngested cas’ a result of contamlnated

’-water in the pub11c dr1nk1ng water supp!y is. est?ﬂated by

;-'Aj'ng_ "L"dl"dzAL

- :The dietary 1ntake by the entire surrounding popu]ation (73 OOO) wou1d be o
.~ 1.30E+02 Bq (3.52E-03 uCi). . The average 1nd1v1dua1 dietary 1ntake would be
: .1 79E-O3 Bq. (4 83E-08 uCi) o : Lo . , ‘

. (4) The dose comm1tment to the maxima]]y exposed 1nd1v1dua1 is f
assessed with the assumption that the annual dietary intake of water (I ) i

~* 3.70E+05 ml and consists entirely of ground water: contaminated with Pu-!39

at the same concentration as calculated for leachate (AL =1. 01E+01 Bq/m3)

_ 1ncorporated into the formula:

.i'Aing = LA

" The total act1v1ty est1mated to be- consumed is 3. 74E+00 Bq (1 01€- 04 uCi)..
. Committed dose equivalents due to leachfng from a landfill to access1b1e
»dr1nk1ng water are summarized in Tab]e C-5.

(5) ‘The maximum permiss1ble water concentration as spec1f1ed in 10 CFR

Part 20 is 1.856+05 Ba/m3 (5.00E-06 uCi/ml) for soluble forms and 1.11E+06 Ba/m3 <
(3.00E-05 uCi/mi) for insoluble forms of Pu-239 in unrestricted areas. The

concentrations assessed for Puy-239 in the leachate are 5.46E-03 percent of

.. the soluble limit and 9.10E-04 percent.of the insoluble limit. . It should be -~ . -~ ' -
" .noted that no consideration has been given to actual:dispersion. coefficients o '
“or dilution factors which would occur durxng ground transport tremendous]y
decreaSIng resultant values. : .

: d; Installation Flre-”;f

(1) ‘The proposed inc1dent 1nvolves an insta11ation f1re which occurs .
dur1ng bu]k storage at LBDA enveloping AN/UDM-6 Radiac Calibrator Sets -

_releasing Pu-239. The warehouse facility is equipped with complex sprinkler . .-
" 'systems covering one-hundred percent of the area and an automatic alert to . - -
.- the LBDA firefighting unit which—has at maximum a two to three minute ..
‘response time. The firefighter unit is aware of the radioactive material"
.- storage area and has standard operating procedures inclusive of protect1ve
. ¢lothing, self-contained respiratory devices and procedures limiting water . S
’V".usage and evacuation of personnel from downwind areas immediately if necessary;ﬁ
> The hypothet1cal incident assumed the following for occupationally 1nvolved e
jf1ref1ghters in the 1mmed1ate v1cin1ty perform1ng ext1ngu1sh1ng operat1ons

(a) The max1mum number of AN/UDH-G Rad1ac Ca11brator Sets

ﬁposs1b]y stored at any time in the installation i

ctiv1ty of 2 51E+07 Bq (7'05E+02 uC1)



:7f‘¢”IABLE c-5

. Committed Dose Equivalents to Various Organs Resultant from S
'-Ingestion Following Leaching of Contaminated Groundwater to Public Drinking uater T

Ef%?éféaﬁﬁfoﬁéii’nﬁt”ibtiVity Ingested b'”_b'Bone‘Surtaéé . Liver ; R..Marrow'~ _fia’Gonadsalfﬁkf o

erage Exposed U fi79E-03 Bq© - 3.76E-09 Sv ' 7.88E-10 Sv - 2.86E-10'Sv . . 4.65E-11 Sv- -
Person . - . EQ_(4383£f0a uci) . - (3.76E-07 rem) (7.88E-08 rem) (2.86E-08 ren) (465609 vem)

‘,Maximum’Exposed; 3.74E400 Bdi © . _7.8SE-06 Sv 1.65E-06 Sv'  5.98E-07 Sv ffi',:§?72E—08~Snn"'” ;f |
hersen, s (1.01E-04 uci) - . (7.85E-04 rem) Q. 65E-04 vem) (5.98E-05 rem) (9.72E-06 rem) .

TOTAL PUBLIC. - TU30EM02 Bq - 2.J3E-04 Sv  5.J26-05 Sv  2.08E-08 Sv.  3.IBE-06 Sv

D



- (4.00E-11 uCi/ml) for insoluble forms. The concentration 1imits derived in' this -
“evaluation are below one third Maximum permissible limits accounting for . .

_:'.»The quantity released during a one hour time intervai is 2 61E+04 Bq
%mj_'(7 OSE-OI uci). o S e :

) The volune of air in the warehouse 1s 1. 236404 m3 yﬁeiaing';a-‘ o

: ' c
: _2 125+oo Bq/m§ (5.73E-05 uCi/m3).

(d) The breathing rate of persons invoived is 1.2 m3/hr
(e) The total intake for each firefighter is 2.54E+00 Bq

o (6 SBE-OSAuCi) assuming no implementation of respiratory protective devices“f
L 'nduring the one hour’ period , . A

(2) The committed dose equivalents as caicuiated using ICRP 30 data.

" are given in Table C-6. No estimates were included for the general publiic
" 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 f

for bone surface remains below recommended non-stochastic dose equivalent
‘limits. The total inhaled activity is 1.27 percent of the ALI (2.00E+02 Bq):
- recommendation for inhalation. The air concentration (2.12E+00 Bg/m3 or
 ~5.73E-11 uCi/ml) when averaged over one year is equivalent to 5.81E-03 Bg/m3
* . (1.57E-13 uCi/ml). The concentration 1imits as specified in 10 CFR Part 20

are 1.40E-02 Bq/m3 (2.00E-12 uCi/ml1) for solyble forms or 1.48E+00 Bq/m3

variation of individual doses.

- (3) Operations in the unlikely event of occurrence wouid be conducted
with some awareness of the potential hazard and with measures of protection-
reducing inhalation risks. The probability of fire at the installation

»fifinvoiving the AN/UDM-6 Radiac Calibrator Sets approaches zero due to institutionfff
- structural composition, fire walls between warehouse sections,_compiex sprinkier

o “systems, and firefighter units which would respond prior to any conceivabie LT

"'siincorporation of units containing radioactive materials. .

Individual Storage Area Fire- ‘ e AR
(1) The AN/UDM-6 Radiac Calibrator Sets fielded will be used by mobiieg”ﬁ; R

5ca1ibration teams in specifically designed vans, The calibrator set is stored .
q>w1thin a locked fire resistant cabinet. Hypothetica11y, if the unit were -~ .. ..
-Subjected to heat or fire causing breach of the ca]ibrator source integrity,

the fbl]owing assumptions are presented'- -

- (a) Within a fifteen minute time frame, fire surrounds the
cabinet. causing ten percent release of activity to the caiibrator encasement‘_
;22E+03 Bq (1.41E-01 uCi). T : -



. ievels of §.00E-02 sv/yr (5.00E}00 rem/yr) - e

(b) Fifty percent of the activity escapes the encasement to the

T?Gf{fcabinet 1nterior releasing ten percent to the van interior (2. 14E+01 m3)
e yielding '1.22E+01 Bq/m3 (3.29€-04 uCi/m3). : _

(c) The breathing rate of an occupationai worker 1s 1 20 m3/hr )

- ;ﬂAssuming air concentrations are unchanged, the worker failing to implement a-
. . protective respiratory device for ‘approximately five minutes would inhaie a _
ftotai activity of 1. ZZE+00 Bq (3.29€-05 uCi). :

(2) The committed dose equivalents using ICRP 30 data are summarized

"'in Table C-7. The evaluation presented considered the minute plausibility of ,,
~ fire enveloping the spedifically designed fire-resistant cabinet and the '

attempt to arrest the fire without respiratory protective devicés or air

.. exchange causing dilution and decrease in inhaled activity. Release of - ‘ .
“activity prior to extinguishment is realistically improbable with the avaiiabiiity.'
_ of firefighting devices and user response. The total inhaled activity is =~ -~ =~
» 6.10E-01 percent of the recommended ALI for inhalation (2.00E+02 Bq). The =
‘concentration guides for restricted areas as specified in 10 CFR Part 20 are

1.40E-02 Bq/m3 (2.00E-12 uCi/ml1) for soluble forms and 1.48E+00 Bq/m3 (4.00E- II

uCi/ml) for insoluble forms. The presented air concentration is equivalent to ;
- 1.22E+01. Bq/m3 (3.29E-10 uCi/ml) or averaged over one year equal to 3.34E-02 Bq/m3
~ (9.01E-13 uCi/ml).. The air concentration levels are below one third of the -

permissible limits ‘which are based on standards for occupationai exposure

;_f{» Transportation Accidents. 5

(1) Transportation of the AN/UDM-B Radiac Calibrator Sets between

faciiities Jds 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‘iv

- to. individuals in the vicinity under the assumptions:

(a) The number of AN/UDM—S Radfac Calibrator Sets transported

:ra;:is assumed to be fifty percent of the total number possessed yieiding a totai ;v,il
-;factivity of 1.30E+07 Bq (3 53E+02 uCi) , _ v

(b) Fifty. percent of the tota1 activity is instantaneousiy and

‘g.ftjuniformiy distributed within a hemispherical volume whose radius equals 200 SR TR
" v'meters yielding a total volume of 1.67E+07 m3 and whose actiVity concentrationvjj

‘f.?f:;per unit volune {5 3.90E-01 Ba/n3 (1.06E-05 uCi/n3),

(c)_ Individua]s within ‘the prescribed area have a breathing ratef

_of 1 20 m3/hr “Assuming no change in activity per unit volume through R
_‘dispersion for an hour or evacuation of any individual, the total activity
“inhaled within the one hour time period wou1d be 4. 68E-01 Bq (1 27E-05 uCi)“

?:(2) Approximations of committed dose equivaients to various organs
“using ICRP.30 evaluation are summarized in Table C-8...The air concentration f:




~
Y
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TABLE c-6.

Conmitted Dose Equivalents to Various Organs Following Inhalation
Due to Installation Fire - . :

2.54E400Bq  6.35E-03 Sv. - L.3SE-03 Sv. _v7'5f°8E-04fSJ+',:
 (6.08E-05 uCi) - - (6.35E-01 rem) (l 356-01 rem) (5.08£402.r¢m)

8. 135 05 Sv{

(8 13E 03 rem)



g TABLE c-7

Committed Dose Equivalents to Various Organs Following‘lnhalation 7_:}.'1'

Due to lndividual Storage Area Fire

‘JQ.QBone.Sd}f5Cev P ,Liver‘];- s R.'ﬁarrpﬁ

©GMATE-08 Sv - 3.05£-03 Sy 2.44E-04 Sv
. (6.47€-02 rem) : (3 ose 01 rem) (2.44E-02 rem)

_Gonads;j o

© 3.90E-04 Sv .
- (3.90E-02 rem)

P



Activity Imhated

{(1 275 05 uc1)f5,j7ff'

';TABLE.C4§  -
-“v"f Inhalation Fbl]owing a Transport Incident '

CoawEe s 62BN 28609 sy
- (3.17E-06 rem) - (6. 725 07 rem) - (2.54E-07 ven)

Committed Dose Equivalents to Various. Organs Resultant from>f -

o Gonadsa'_x o

CAOBEN0SY
- (4.06E-08 rem)



L ""5 SOE-OI Bq/m3 (1 50E-11 uCi/mi) when averaged over a one year time intervai 1si
~ .o .1,51E-03 Bg/m3 (4.11E-14 uCi/ml1). This concentration is below maximum -
. . permissible unrestricted air concentrations specified in 10 CFR Part 20.
.. Further reduction in quantities inhaled and resultant committed dose =~
- equivalents would occur through wind dispersion and evacuation of contaminated
"_areas. - : , ,

S (3) The probability of transport incident as proposed s considered
" highly improbable due to absence of documented incidents within the history
. of its possession, publications statistically identifying minimal probabiiity
- 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 . v :
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-l summarized resultant committed dose equivaients to bone
: surfaces from proposed hypothetical incidents. The occupational worker is -
~ i{dentified as receiving the maximum unnecessary internal exposure to Pu-239
- through improper use or damage to the source contained within the AN/UDM-6
. " Radfac 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 asseéssed for the various evaluations - o
. ¢ are estimates based on general assumptions apd are in excess of more realistic: -~ =~
* or actual gquantity intake yhich 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 calfibrator 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
~Ca1ibrator Set within the Army Supply System‘ L S

D.i Eva]uation of Aiternatives

R 1.' The radionuclides listed in Tabie D-1 were eva]uated as to - «
e,_:'feasibi1ity for consideration of possible alternative to Pu-239 as an alpha -
.- calibration source. No significant advantages are identified for- subst1tution

.."of these radioisotopes in lieu of Pu-239 contained within the AN/UDM-6 - ,

“Radfac Calibrator Set. The alternative radionuclides are also known to be
- considered radiotoxic and possess unacceptable characteristics. - For instance,
. Gold-148 has a 1ess than optimum energy, Polonium-210 has a short half< 11fe,v;
- 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 imp]ementation of Pu-239"
.. 1s based on quantitative and qualitative analysis of Pu-239 by instrumentation
“calibrated by the AN/UDM-6 Radiac Calibrator Set.. The Pu-239 source is the
“ideal standard providing calibration of a1pha detection instrumentation which




Alpha Radionuclides for Instrument Calibrat'lon5

w_* $:§ _*:T‘Awmauymw)» mﬁuﬂ;f<Mmmﬁ*5_
' Radionuclide . - -~ ‘Abundance ?Percent) - ,a(Years)Ji; - Disadvantage .

M8y '”V-Q_llia.laﬁ_}'_; '{4_]9 | 9.30E+01  Low Energy

230, 4.6, (24)_ " 7.70E+08 . . Radiotaxic
- | 4.884,(76) -
By 5105,(12) 2.ME44  Ideal Energys

S . 5.143,(18) . . Radfotoxic . .

5.15,(73)

0% 53051000 - 3.79-01 Short Half-Life

%;:..:  | 24;Am;.

- 5;'.442',»(1"3,';‘ | 4.33E402 «  Radiotoxic
5.484, , B AP

(oo BBpy o 5as6,(28) . B.78E401 . Radiotoxic
SRR TR | S.a%,02) R

5.764,(23) - . 1.78E+01 = Radiotoxic .

244 -
e 5.806,(77) © .~ ¢ _Expensive - . -

.={=;',f4,6;076;(15)"’j“",uQ;Z,SSEfqol's.{'?Radiotoxic;-,1"f3;v*-°'
i '}ﬁ5‘3QqTﬁ'f!"“”'”WQﬁSMN:M1ﬂUfm LR
o .- Neutron Hazard - '




Nl A

JE> fV1s primarily 1mp1emented 1n detection of Pu 239 contam1nation. 2i'ﬁ’ E

.70~ " 2. The AN/UDM-6 Radiac Calibrator Set {s the military version of ’*“'
~-the commercially available EIC Model S%-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 L
- the AN/PDR-54 and AN/PDR-60 standard Army alpha detection instruments o

o “(radfac sets) or commercial equivalent instrumentation such as the EIC - I
" Portable Alpha Counter (PAC) series. Radfac Calibrator Sets are mandatory 1n <

. maintaining compliance to NRC requirements governing calibration intervals of -

o _alpha detection instrumentation used for health/safety and tactical activities.®

A "no action” alternative cannot be considered based on federa] regulatory
'Jrequirements and act1v1t1es fu1f1111ng the Army m1ssion. B

' E;' Status of Compiiance

E " The AN/UDM-G Radiac Ca11brator Set containing specia1 nuclear mater1a1
Pu 239, is subject to regulation by the NRC. The extent of the regulation is

©$tated in 10 CFR.. The CECOM NRC 1icense 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 1nsta11at10ns for which-CECOM has demonstrated compliant
' measures with regard to sh1pment and packag1ng as requared by DoT regulat1ons

N D : Y .. . ..
[ . . . . ; .




... F. LISTING OF AGENCIES/PERSONS CONTACTED: . .

. 1. Edward Abney: Physicist R
Sl w0 US Army Ionizing Radiation Dosimetry Center
»;Lexington, Kentucky ;siug

.2, Philip Edwards: . - Hea1th Physfcist : _
S R P : " Chemical Systems Laboratory R ' =
US Army Armament Research and Development Command~
. Edgewood Annex : -
; _Aberdeen Prov1ng Ground, Maryland

3. Charles Gonzales: = - “Laboratory Superv1sor o
' S : ' .~ - - Eberline Instrument Corporation
A A1buquerque. New Mexico _ '
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L 11.7 Internationa1 Commiss1on on Radio]ogical Protection Publication _5f-f-~-. 0

.30, Limits for Intakes of Radiohuclides by workers, : L

. Pergamon Press, New York, adopted 1978

;_:Fitzgerald John J., Agglied Radiation Protection and Controi
. Gordon and Breach Inc., New. York, 1970. _

- Us Department of Health, Education and Weifare, Radiologicai IR
; Health Handbook Public Health Service, Rockv111e, Maryland, 1970

.“3Beianger, » Buckley, D.W., and Swenson, -J.B., Environmental - }_
- Assessment of Ionization Chamber Smoke Detectors Containing o

Americium-241, NUREG/CR-IISG Science Applications, Inc.,

- California, 1979

. nAmerican National Standards Institute, Radiation Protection A

Instrumentation Test and Calibration, Institute for Electrical

- and Eiectronics Engineers, New York, 1977.




DISPOSITION TORM )

Fuﬂud!ﬁlo‘mmﬂlﬂ-ﬂ.d\owwﬂlan“l& s

m.!m.am,m-ﬂu oo ‘ et Requested - Changes to Technical Manual (TM) R
- DRSEL-SF ... | . 11-6665-248-10 (DRAFT), Operators Manual, Cahbrator,' “
v Lo Radiac, AN/UDM-6 (NSN 6665-00-767- 7497) R

o DRSEL-ME-PES,’ "“°" .,_DRSEL-SF S ATE 7 Fepge - OTD
B el T Jgr/sasr

.1 Reference 1s made to DA Form 2028 DRSEL-SF-H dated 17 Feb 82 SAB (Incl 1)

2. Request changes Hsted in reference 1 be implemented in T 11-6665-248-10
- (DRAFT) as required for inclosure to this command's application for US Nuclear

""" Regulatory Commission Spec1a1 Nuc'lear Mater'lal License for the AN/UDM-G Rad'iac B
r-._,._-CaHbrator A _ A
1 Inc'l " STEVEN A. HORNE
as. o s s  Chief, Readiness’ D'lvision
S C o Safety Office
/ '

\)A ey 249—6 R ACET 00 F SR L WA R SRIOTETE
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- : . - N

_.RECOMMENDED cm\uces T0 PUBLIC _ _IONS AND S ... loare
“BLANK FORMS 2:;,'::"15,'.{';:.'::1:&;:5':.:‘;:'.::.;"‘ o
,A ::;:':.71.:‘.'4:.“...:'5.:.‘13'?' e propenent syency ls the US| Catelogs/Supply Manuals SC/SML 137 Fep 82
. 1Q: (Fareard to propanent ot pudblication o larm) (Inciude ZIP Code) | PROMs (Activity and locetian) (mluﬂa ZIP Code)
/7 Smander Commander -
R ).rmy Communications-Electronics Comnand us Army. Communications-Electronics Command
" nviN:  DRSEL-ME-PES AR ATTN: DRSEL-SF-H
Fort Monmouth, New Jersey 07703 Fort Monmouth, New Jersey 07703 "
PARY | - ALL PUBLICATIONS (EXCEPT RPSTL ANO SC/SM) AND BLANK FORMS =
. °usuca1’lom'0lu NUMBERN - o DATE - TITLE Operator S Manua‘l CaHbrator,
™ 11-6665-248-10 -_'A DRAFT Radiac,AN/UDM-6 (NSN 6665-00-767 749”)7
item | pace | mara- | uing |FiGure [ Tase | .. mECOMMENOED CNANGES AND REASON
NO.. NO. | GRAPH NO.° NO, NO. (Bzact wording of - M must be given)
Vi'fij Warning -2 ) I T Change' “... damage it in anyway “to-
... | Page - SR RO S e damage 1t.1n any way."
2 8 1-5a :¢“h L o Change- ., forwarding two cop1es of appointee s
B B 2y . - | - | orders and’ qua11f1cations to: Commander, US
A D ‘ | Army Communications-Electronics Command, ATTN: .
DRSEL-SF-H, Fort Monmouth, New Jersey 07703."
to: “... forward two copies of app01ntee s -
orders and qual1f1cat1ons to:
- Commander ' B
.- US Army Commun1cations E1ectron1cs Command :
‘ - ATTN: DRSEL-SF-H
B Fort Monmouth, NJ 07703." . TR
)_ft §_'_ i-sai 2. o Change: ";.. forwarding tno-copies of procedures - _l; -

A3 L ' to: Commander, US Army Communications-Electronics|
R S Command, ATTN: DRSEL-SF-H Fort Monmouth, New*, :

, Jersey 07703 “ o

] to: *... forward. two coptes of procedures to-4

" Commander

. US Army Communications-E1ectronics COmmand
~ ATTN: DRSEL-SF-H "
Fort Monmouth, NJ 07703." e

SR S D & RS RS B - EA S R SR Change-.'Subm1t Radiation Incident Report« ]

o=l S b U | according to published directives.® . oo
| to: “Submit Radiation Incident Reports... .o . o .0
‘?jaccording to publxshed directives.:;;

*Relerence (0 line numbers within the paragraph or subparsgraph. Page 1 of 3 % .-
.-.lweo NAME, GRAQE OR TlTLE S TELEPHONE !XCNANG:IAuravou SIGNATURE -

BARRY J. SILBER .- v | Peus EXTENSION OV vy
ﬁHealth Phys1c1sth} s x58427 R b\:

\ o :3?’. 2 028 = "truc l's




CDMM . . o DATE

RE .ENDED ngESFE%:;JSLIC \:‘}ONS AND Use Part ] (reverse) (or Repair Pu..s and o L

o .} Special Tool Lists - (RPSTL) and Supply .
o watet s orm, o2 AR 310-1; s propenent sguacy e he US| Cataloga/Supply Manuals GC/SM. " - |17 Feb 82

- TO: {Fu-ud 1o pnmm of Mlleoucn o l”) (Inc lude ZIP Caode) FROM:s (A:ldvi:y_ and locetion) (include Zl? Code) . - ' -

PART 1 - ALL PUBLICATIONS (EXCEPY RPSTL AND SC/SM) AND BLANK FORMS

"USLICATIONIIDI“ NUMBER . o . DA‘I’! - TITLE
. TM 11-6665-248-10 - - | DRAFT
TEM ‘-ncc' "pama | Lng [Ficure | TasLE | T - S " RECOMMENOED CHANGES AND REASON
NO. no. . | cmapn | No.* NO. NO. . ) : . (Ezect werding of d ch must be given)
'Y;iSff -211: 1-7f »1; _f- : }‘;f Change- ”Estabiish radiation controiied areas

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

. “Establish radiation controi procedures
for AN/UDM-G . SR

6 | 11 "‘1-79. .1 BE i,'-Change-'”Post Radiation Area warning s1gns " »
R b 1 ‘to: "Post "Radioactive Materia]" warning signs.“ 1
7,,1je11 ' '1?70‘ B - l-f Change° "... piace all AN/UDM-G s under his

jurisdiction in locked storage. _
to: "... place all AN/UDM=6's under his
S D o L _jurisdiction under control of newly appointed
U T SRR AP | RPO approved by RMCP and HQ. CECOM. or in.

\) SR R R locked storage." i‘
8 | 15 | 1-l1la| 6 B E e.i ;Change:ﬂ'..,lthe jigs not use.“

.to: “,;.gtheljigs not in use.”’

e ;1921 -1a |1 | | - TChange: ”Unpack ‘the AN/UDM-G W
RN R o o B : “Perform required transportation: surveys
' ' and wipe tests and unpack the AN/UDM-6.“ L

w2 2se | 1] | l,,",change- - ..._a calibrated radiac set 1/16 to 18
R ' : ~l to: “... a caiibrated radiac set 1/16 to 1/8
: inch oo R AR , .

.Yif'[i¥3ap':“6; FERSS T Change- R the Radiation Control Officer.»,
R PR (AR 385-11) to ... " . s
to: "... the Radiation}Controi Officer

(AR 385~ 11) to ...."

* SReference (o line numbers within the peragraph or subp.uanph Pa ge 2 Qf 3

YPED NAME, GRADE OR TITLE © . ° | rELEPHONE excmuc:nu'rovou SIGNATURE.
A A .| PLus exTENSION

A, :2':“,."2028




necomeuoeo CHANGES TO PUBLM’ 7ous AND . [ ) eare

- BLANK

FORMS

Use Part |[ (reverse) for Repair P-ul and
Special Tool Lists (RPSTL) and Supply

For vae of this (orm, see AR J10-; ﬁo preponent agency is "'0 US: . | Catalogs/Supply Manuals (SC/SM). . . 17 Feb 82

- Anuy Adiulll' Gmnl Cnm :

R

. ]’Oz (Farwaed to proponent of publication ar lorm) (Inciude Z1P. Cade) FROII {Acnvny and loeaﬂm) (Inehdl zZip Cod-)

PART |- ALL PUBLICATIONS (EXCEPT RFSTL AND $C/5M) ANO BLANK FORMS

BUBLICAT ION/FORM NUMBER

M 11-6665-248-10

OATE o InTe

DRAFT

TABLE
NO,

RCCO“(NDID CHANGES AND REASON .
(Bsact wording of recommended change must be .lnn) o

U ATEM PAGE PARA- | LINE FIGURE
SR 1~ 8 NG, | GmAmw | NO.° | wNO:
12| 23| 23| 1
S 13 .23-"; 2-3b‘n 6
4 | 1 | 32af1
SN o
16. | 33| 3-2af 1]

| Change: "The us Army Ionizing Rediation'Dosinetry‘

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

to: "The Lexington-Blue Grass Depot Activ1ty
(LBDR) is the only _

Change *L.; Lexington-B]ue Grass Depot Activ1ty u
to:. ces LBDA. « -

'Change “Operator maintenance is Iimited to ...“ _
"Operator is Timited to ...“ :

S Change” .. Nationai Inventory Control Point
-, -] and the US Army Ionizing Radiation 0051metry

Center.* - ’
to: " National Inventory Control Point and

| Leoa.*

Change *No other maintenance or repair .o
‘No maintenance or repair cee i

Add after Iine 10' ces B B
“Preventive Haintenance Schedule and Record eeet
ves DD Form 314“ R o

‘Rclcnnce to line numbers within the porncnph ar subpongnph pa MO'F'

TYPED NAME, GRADE OR TITLE

TELEPHONE !!CHANG(/AUTOVON
FLUS C!TENS

i :°;:~,.2nzs
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. OPERATOR'S MANUAL -
" CALIBRATOR, RADIAC, AN/UDM-6
(NSN 6665-00-767-7497)
. : ’ [ ]
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WARNENG
RADIATlON HAZARD

Use Radiac Calibrator AN/UDM:6 only lmder the guidance of an installations -
activily (local) Radiation I’rotection Officer and in accordance with requlremenls S
of Chapter 5, Section lVf AR 40-S and AR 385-11.

: Plutomum 239 (Pu239) is dangerous lo llvmg tissue. Small amounts of P0239 _
when inhaled, ingosted, or absorbed in open cuts or wounds, can cause senous
lllness or death. To avoid accsdenl. observe the lollowmg.

. @ Use and slore lhe callbralot only in designated l'adnallon controlled
areas.

L ) L Ao' Do not eat, drink, smol(e‘. apply cosmetlcs. or st’o"re"ldod s'lull's.A | f' B
SNl S drinks, lobacco. or cosmetics wnere the callbmlors are used or - e
© stored. . _ o ,

e Do nol allow personnel vmn open skin wounds to hanclle or work - =
* with the calibralors without the approval of the medlcal olllcer and ‘_
lho (local) Radmlion Proleetlon Olllcer (RPO).

_"'o Pfolllblt lollerlng in the area by unaulhorlzed personnel

‘ o Handle the callbrgalor carelully Do nat drop, rough handle. aller oF
damage |l in any/tvay. Mlshandllng can cause source leakage.

Dv ‘a0t l:ouch l:he soutce surface wil:h your hands. :Wear plastic or’

surgical :ype procective gloves wh:l.ch allow snfficient: dexteric
‘during calibration and leak" ‘testing. - Avoid contact of objec:.t:s,y

S“Ch as. 20018. inel:nunenl:s, and components of the se:, w:l.t:h the ::so\"xrc;'?:




o fﬁwwsmmadeywrMMsmwwmwaﬂnhmmmgf"
. the ca11brator° check your hands with a low-range alpha o
fi.rad1ac meter, repeat the wash1ng and dry1ng 1f necessary,f _
.efNotlfy the Rad1at1on Protectxon Officer if wash1ng does o

vgfnot remove contam1nat1on.

e D0 NOT‘ATTEMPTeTO;cLEAN THE. SOURCE OR SOURCE HOLDERS.

_)-‘ |

N - .
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| Technical Manual ) C HerquteRs
B ) e DEPARTMENT OF THE Amv_‘f'f'
No. 11-6665?2%&15);1 o Nasmngton. DC, Mar;h 1982»_
L oPERATOR'S MAWAL S
CALIBRATOR, RADIAC, AN/UDM—G
(NS 6665-00-767-7497) o .'

; _,_gsgomu‘s E_Rabas" AND RECWENDING_ IMPROVEMENTS
'Y'o_d c/:an'_help'iuproye this manual. 1f you find any
mfis».'t'ékeé.‘or ff yod'kﬁow"a'-'ﬁéy to fmﬁve_, the prb-
' | cedu'r‘és , 'pieasé 'lét'-'us"knm. Mail your Jetter, DA |
, Form 2028 (Recomnended Changes to Publications and
| | ) B B‘lank Forms). "or DA Form 2028-2 located in the back
\ _ ’ ;_- - of th'ls manual direct to: Comander, US Army Com- '
' L '-_munications-mectmnics Comand, ATTN: - DRSEL-ME-MQ,
e ro*t Monmouth Neu Jersey 07703. A reply wﬂ'l be |
S fum'lshed to you.
| "»"__-TAYBLE,OF" CONTENTS e e o |
| CMPTRR 1. imouucnou B I
. section I ,,i‘.f;GENERAL msowrmn
.‘iScope. : .5‘_‘ . ;_-'. R ¥
" Mai ntenance Forns and Records"

ReP°"t" "9 Equ‘l Pment Impr‘ovementjfj{




' 5ﬂ_TﬁeLévQF;coNTENfs ;.cgﬁéiﬁﬁéds | AR
";__Seétiqnf:i.ii’: US NUCLEAR RESULATORY. Lo
o comIssIon quumsnsms . o
General. . . . . . f;, E ;f}”f.:7. ;T;Iifl - |
-'.Respons1b111ty . .‘.}.', ...i. . o 1-5f: RS
Superv1sion -.'; R C .“1;6
: Duties of Radiation Protection ' ', y !-
. Officer (RPO). . . . . . ._,7. N A
"-Requisit1on1ng Procedure e e { 148rf3
‘Emergency Situatians . . . .. .. .. 19 |
S _»-Transportetion e e e f .:1-1or; ' .PIVP;hf
G/ Sectfon NI OESCRIPTION AND DATA . - .

N—

"Equipment Description. . ... . ;';V;;; iéile

o _ . . ;Technical'Characteristics; .e;f; ;,;'.~l-12fd:

© . CGAPTER2.  OPERATING INSTRUCTIONS R

| S PIV-Serv1ce Upon. Receipt of. Equipment.,.';i2~1':‘f"".
v':“:Initial Checks and Services .,Qf} ;;2_sz‘e”j]f -

o Smear Paper Laboratory Evaluatﬂon.".!,zzé3ffjg,v

'5fCalibrat10n Procedures e 5?1?372¥f;!?f“7’:77-33” .
'-'-f."MAmTENANcs msmumous L

‘roub1eshoot1ng Procedure

jIQperator Ma1ntenance”.p




. TABLE OF CONTENTS - Continued

. APPENDIX A. REFERENCES

. APPENDIX B. EXPENDABLE SUPPLIES AND MATERIALS LIST . .

|
Joo

Para - .

fa



AT © CHAPTER1
T B | Nmooucnow

3 Section i. GENERAL INFORMATION

N

. ',.1 1. Scope '

o _,Tms manual describes Caubralor. Radiac ANIUDM-6 . -~ . and covers ils installation and
. " operation. It includes instructions for initial service, operatica, Licsiing, and inspection of the equlp- -
" ‘ment. The calibrator, radiac provides_a calibration chuck lor the AN/PDR-54 and
. .- "ANIPOR-0 Alpha Radiac’ Sets (rad:Lac sets). The calibrators contain plutonium )
"~ which is sontrolicud Ly the US Nucleur Regulatory Commission (NRC), Titie 10 Code of Fedoral'
- ‘Regulations. AR 385-11 and AR 700-64 implement NRC reguiaions. Army-wide possession and use -
~ of the cz:i9ralars are authorized by a Spacial Nuclear Materials Licensa issued to Departmoni of the
Acmy, US Army Communications-Electronics Command, Fort Monmouth, NJ 07703, The license is
issued i the basis of stalcmenis concerning procedures established lor the life-cyclo control of the
itema,. “r sots aro issued to authoriZed Army calibtauon activities, schools, -and research and
deveig; 1. :nt laboratories through .the US Army Communicatiors-Electronics . Command -
- “Natione. nventory Control Point (DRSEL-MME-VC). Established Army supply pfoooduros are -
_»auomo... i by radiologlcal con(rol procoduros (AR 385-11). :

'.".

12 Maintenance Forms and Records

- -

_Dopanmdm of tho Army lorms and procodumo wsed lot oqulpmont malntononco wm bo tnoso '
proscrlbod by T 33-7.;0. The Army Mointonanco Managomont System (TAMMS)

BRI

) -3. Reporting Eqmpment Improvement Recomnendatwns (EIR)

i your AMIUD M. 6 noods Improvement, lot us know. Sond us an EIR. You, the user, are the only one .
-who can L ¢S what you don't like about your equipment. Let us know why you don't like the design: -
~or performance. Putl it on an SF 368 (Quality Doficiency Report). Maii it lo Commander, US Army - -
Communicatlons»&lectronlcs Command. ATTN. DRSEL ME-MQ, Fon Monmouth NJ 07703 We'll e
sond you a reply. ‘ :

SOOﬂOH ||. . US NUCLEAR REGULATORY CQMM'SS‘ON REQU'REMENTS
ﬁ'-__'1-4. General RO AR

z\_"'The NRC sets standardslcondmons and Issues liconses lor the use of radloact!ve matorials in tho"f e
- .21 United Slaius. tro ANYUDM-6 comes under the NRC regulations and a license for its use has been
C 'Issuod. lnlormauou requlrod by the NRC Ilconso and regulauons Is contamod bolow- '

B Radiation Protuction. Users of tha: AN/UM-6 should rafer to lnstmctlons on comrol sale '
handung. storage, amergency situations and operation and maintenance instructions contained in i
‘this tachnical manual. This satisfies theradiationziotection requlremonts ol the NRC regulauons‘
{Title 10, Codo of F’ederal Regulaﬂons. Pons 19 and 20). '

yggg!gg o Emgloxoo e, Form NHC-G Notlco 10 Employoes. contalned In the back ot thlo

manual must be removed for posting wherever tho AN/UDM:-6 ‘is used andlor storod. The posting ¢
oiroments are contalnod on tha form. “ .




) o S NRC Llconao. The NRC lloanse for the AN/UDM- 6 and documents relatlng to lhat llcense aro"
N held by the US An Army Communlcatlons-Eloctronlcs Command Safety Office at Fort Monmouth, New:
NG . .Jersoy. ANIUDM- 6 ‘users may roquost lum\er lntormatlon on those documents by letter addrosaed
to: ‘ ‘ _ _
- ;Commandor '
o US Army Communlcauons-Electfon(ca Commond
“.-. ATTN: ORSEL-SF-H . .
- Fort Monmouth, NJ 07703 , ‘ A _ , R,
- 'Rogquests for further lnlormatlon may also be mado by phono by camng on AUTOVON 995-4427 or -
COMMERCIAL (201) 544-4427. - :
1-5. Responsi bility -
e Responsibliiitios of Molor Commonda. ‘ ' " S
(1) Establish  at least ono 6 Radloactive Matorial Control Point (RMCP) (AR 385-1 1).
@ Appolnt a Radiauon Control Omcer (RCO) !or each RMCP and :
forwarding two copies of appoinCee s orders and qualifications to'Commander,
. us Army Communicacions-Elec:ronics Command ATTN DRSEL—SF—H, Fort Monmout:h,
New Jersey 07703. 'A# " _> | e H‘_ - . _
: ) (3) Develop implemenca:ion proeedures to insure periodic leak t:est:ing
{‘ v '

' (para 1—71) and forwarding two oopies of prooedures toOComnder, US Army |
Communicacions-Elec:ronics 'Comand. ATTN: DRSEL-SF—H, l’or: Monmouth. ‘New : _ ) |

.'} Jersey 07703. :4' o | o . _ ' ‘ v
(4) Forward : leak t:est: smears l:o nearesr approved smear councing s:acion

= for evalua:ion (para 2-2_)

L (5} 'l'nsor'e mat each installauon or octlvlty uslng me ANIUDM-6 haa an eﬂectlve raolauon- RPN
protoctlon program S S s R T v C




RNy

] ‘to Comnder, US Army Comun1cat1ons-€1ectron1cs Command ATTN.

b mumg 45 of Radiation Control Officer: - -

(1) Roviow and approve the qunllllcauons ol cach Iocal Radlatlon Proloctlon Omcor (RPO) for ’

mo,ANlUDM-6 and forward (0 Commander, US Army Communications-Electronics Command, |
ATTN:

" qualifications for approval and certification.
. () 1t a qualified local RPO is not available, take one or more ol the lollowlng acuona.
. {(a) Suspond requisition lor the AN/UDM- 6. :
7 (b) Suspend use of the AN/UDM-6 until someone can be qualitied by lrainlng. S
. 7 (e) Transfer thea AN/UDM-6. to an. installation or actlvl(y with qualitied personnel
(3 Maintain the foitowing records for each ANIUDM-6 undet his’ oontrol'
. (o) National stock number. . .- .
" (b)  Description. :
" {¢) Seoriaf number. LT
" Ad) Isotope, source actlvlly. and dalo actlvlty was determlned.
(o) Dates and results of leak testa. '
{ Shipment number. -
(g) Shipped from. ’
....(h) Shipped to.
() Date shipped. A
~ () Date of manufacture.
(k) Name of manufacturer. ' '
. () Name of qualifications of local RPO’
(m) Radiation incident reports.

| - {4) Insure that the ANIUDM-6 is pronerty hnndled in accordance with Army. DOD ond NRC '

regulotlonz. Porlodlcally lnspect and audlt rocotds ot lnstallatlons and acuvltleo posoesolng me :‘.
ANIUDM- o ST .

' _(5) Assure that a Rad'lation Inc1dent Report 1s submtted by e1ectr1ca1 means‘ -

DRSEL-SF-H Fort .
Monmouth New Jersey 07703. mtmn 24 hours after an inci dent occurs. o

- (6) Consolldale and 1orwatd DA Form 3252oR (Radaoisetope Inventory and Leak Test Repon) o

L (RCS DRC-192) listing all Calibrators, Radlac AN/UDM-6 In area of responsibility to Commander, US .
. Army Communications-Electronics Command, ATTN:

-07703 at loast quartofly (31 JanGary, 30 April, 31 July and 31 Octobor). Reports may: lnctudo inlormn- e o
tlon on olher CECOM managod cahbrauon and test ltoms ol supply Ilsted In AR'385-1 1. SERERRE

DRSEL-SF-H, Fort Monmouth, New Jersay 07703 a Ilst f’ these local RPQ's and their' '

DRSEL-SF-H, Fort Monmouth, Naow Jersey -~



| '1-6 Superv1s1on e R e
All ca11brat1ons 1n wh1ch the AN/UDM 6 is used w111 be superv1sed
i by a qual1f1ed RPO. To be a qua11f1ed RPO. a person must have rece1ved a
einnn1mun of 40 hours forma] tra1n1ng on radxat1on. 1nc1uding the fo11ow1ng E
;:topics | | ‘ _ .
’(1) - Principles and practices of radlatlon protectlon.
(2) Biological etfects of radiation. -
(3) Radioactivity measurement standardization and monnormg techniques and mstruments.
(4) Mathomatics and calculations basic to the use and measuromom ol radioacuvuy.
(5) The oporatlon and use of the AN/JUDM-6.
, COmpleuon ot lhe Radiological Sately Course at the US
_ Atmyﬁcrtemlcal Schodl or at-the US Army Ordnance Center :
“and School maets thosa requirements.
- - 2. Where.circumstances warrant, alternate training may be -
S - substituted-if“ihis tralning is" approved by Commander, US - a
Army Communications-Electronics Command, ATTN: o _
- ) _ - -~ DRSEL-SF-H, Fort Monmouth. NJ 07703, Such training must: -~ « -
Ao _« . berecelved under the guidanca of a qualuﬂed RPO, and must e
RS P . -~ Include at least 16.hours-of acxual experience ln the use of - ° o '
the ANIUDM-é. ' R

The person appointed as RPO my be a corm ssioned officer, a warrant ‘
afﬁcer, an en'listed man or cwihan, 1f he meets the mmmum quahﬁcatmns
o -,.-:fprescri»bed above. An RPOQ designated custod'ian for the. AN/UDM-G 1s a spec1 f1ed
| :_"._person des1gnated to contro] the use of the AN/UDM-6. - o
| The operator of the AN/UIM-G shaﬂ have a nnmmum of 8 hours traunng,
under the gmdance of a quah ﬁed RPO. m the fo]]omng

(1) Fundamenta]s of radiation operatwns

(2) Radiac mstrumentatwn theory’.f:a T




(3) Apphcation and survey techmques. - L
(4) Safe workmg pract1ces and mherent hazards assoc1ated w1th
o ﬁvthe AN/UDM- R _ ‘. _
. (5) 16 hours on-the-Job trammg in operatmn and care of the
:".:AN/UN-G. R .- : o : R
- .»1-7 Duties of Rad1atlon Protectwn 0ff1cer (RPO)
. The spec1 fic dut1es of the appomted RPO wﬂl be to;

‘a: Insure that the AN/UDH-G's under h'lS Jur1sd1ct1 on are propeﬂy

'used and. stored. -

b Tra1n 1oca1 users’ and operators and namtam Tist and record of

Atra1 mng of users and operators. L

L Insure records are m1nta1ned on each eqmpment
: P

e Adv1se RMCP of any forthcom ng change in accountabﬂ1ty. 1oca‘l
\ _ S RPO, or msta'l'latron re‘locatwn for: the AN/UDM-

'_e, Subm'it Rad'l at1on Incident Report accord'ing to pub’hshed d'i rect1 ves. -

L Eatabllsn radlatlon conttollod areas lor ANIUDM-G otorago and use.
* g. Post Radlation Area wamning signs.

S T h. Insure items are stored ina ﬂro-roslstant structure and no oxploslves of any klnd are slorod ln.,; _
.. . the same structure. :

-k - immediately relor actual or suspected overexposure to medical omcer.

] Insure that pericds of time between Ieak tests do not exceed 3 months and supewlse per(or- . e
“mance of leak tests.

. k. Secure items against unauthorized use and removal. S N R
~ .21 Insure that all Army, DOD, and Federal Regulations are being followed and lhat personnel aro" L
T oxposod 10 a minimum of radiation consistent with practical consmerauons. g S
T m. Conduct a pnyslcal inventory according to published frequencies. - i
n. - Submit inventory, leak test, and other reports to RMCP as required. . v :
o. Prtor to rouot trom duuos. place atl ANIUDM-6' 8 under ms lutisdlcuon in lockeg lorage




B Lo o Invest'igate each case of excess1 ve or- abnorma] expasure to determ'ine e
| "“the cause. Recommend remedial action to. prevent recurrence. Submit a o
.;'-v'«'conplete wr'itten ‘report to the Comander. us Army Comnicat‘lons-Electromcs :

“Conma_nq. ATTN: DRSEL-SF—H, Fort Monmouth. NJ 07703 vm:Mn 24 hours after
- the incident.

1-0.:'Requ'ls1t10n1vng Procedure

Stations in CONUS and Qversea supply agencies will submit requisitions through radicactive.

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

ATTN: DRSEL-MME-VC, Fort Monmouth, New Jersey 07703, {or issue to cartified Radiation Proteg.

tion Qfficers. All requisitions will be accompanied by the name of the Radiation Protection/Control

Qfficer who is to be responsible for the equipment. In addition, each request will include the fallows

ing certification: "As required by chapter 3, AR 385-11, sufficient safety equipment, facilties, and:

trained personnel are available at this instailation for the sale handling, use and storage ot radlcac. =
~tiva matarial ordered on this requisition!'The certification must have the slqnature and mo typed =
' name and grade of the appropriate radlauon controi omcar. . » '

AL ~ - The ptocoduro outlined bolow will bo toﬂowod n en emofqency sltuatlon.
o _& w!@”%mkvﬁm*“m[_éﬂwm : : N
(1) Attempt lo fecover the’ AN/UDM-é . '
(a) Review records to determina the rosoonstblo Indlvldual
®} Make a physucal suwoy '

) o (A i the AN/UDMS. " Is recovered, adjusc cuatod.ul requ:l.rmncs as ucusary
,. to ‘Prevent a recurrence. .
’ @) Ifthe AN/UDMS =~ Is not recovored. roport the loss through command chanrieis to

: the Area Radlosctive Material Control Point (AR 385-11) end to the US Army Communications- - o =
. “Electronics Command stating the serial number of the AN/TDM.S, the c!rcumstancoa .
v votvod.andtho action taken to prevent recurrenca. R _

e

e

' bo. Intefiial Expasure of Persannel, . S ' e
S (1) Intemnal exposure. is the resuit of personne| becoming comamlnatod wnen radlactm par-

o tlcles are Inhaled, swailowed, or absorbed through breaks in the skin. : , -

. (2 Inthe event of a known or suspected internal exposure: L

" {3) Obtain immediate medical advice from the Medical Officer. - ’
AT (b) Remove the individuai from duties involving occupational exposure to lonlz!nq fadia-
o uon umll subuquom oxposuro llmlm(ons are established by proper medical authority (AR 40-14), ‘
SR © onoafo written of cm:umstancaa leading to the internal exposure; include ..

: s«w numbor(s} ol the ANIUDM- nvolvod. actlon takon to orovont rocumnco. and other aooilceolo el




. lnlormatton. Forward the report tt'lrough proper cnannels to Comnnder. US A:m;y Comnications‘»-'
"-mc:ronr.cs Command, ATTN: DRSEL-SP~E, Port Mommouch, NJ 07703.

T M"‘?'m

_ aﬂnma o.0r.Leaking "ANIUDM-éJmo AN/UDM-S  could begin to Ieakaaaresult of belnq drop- :
. ped. damage (o the source, or even as a resuil of age. Action required in the event of a known or
' suspected leaking AN/UIR=5 is: ‘
© (M Discontinue use of ihe AN/ULM-S Cover it with plastlc. seal It with tape, and label it as con-
- (@ . Check: personnet equlprnent.andareastor possible contamlnatlonanddecontamlnate as'f _
roqulred. -
-0 (@) Repart the item to the Radioactive Material Control Polnt and. lo the us Army- "
.. Communications-Electronics Command. . :
.. (4y Dispose of the ANJUDM-6 as directed by tho us Arrny C:ommunlcatlons-Electronlcs
. . - . Command, the US Army lonlzing Radlation Dosimetry Center and the Radioactive Material Control
Lo Point.
: e () Report the completed disposal action to the US Army Communications-Electronics
- Command, ATTN: ORSEL-SF-H, Fort Monmouth, New Jersey 07703 and the Radloactive Material .
- Control Paint, - - o

AR g

@,r‘.‘.‘m

m General. Emergency pians must include procedures for combating llres lrwolvlng radtoac -
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 famillar with radlation protection pro-

. cedures, As a general rule, parsonnel shouid wear proteotlve respiratory equrpment wnen llgl\tlng- o
fires involving radicactive items. :

' o (2 Emergency procadures. s
b - - .(s) Evacuate personnel in the lmmediete area wl'to are not dlrectly lnvolved. _
S {b) Notify the fire department. ‘
N (e Extlngutsl‘l the fira, if posslble. and it radtoactive materials are involved, wlth posslble

. ralease (o the environmaent, clear personnel {rom downwind area immedlatoty.
... (d¥ Notity the. RPO. ‘

. (e)  Notify medical personne} when approprtate. _’ ' , _
(0 Control access to the immediate area. ' ' :
(@ Chack. personnel. equlpment. suppllee. and anvirons with appropriate alplta radlatlon T
“survey instrument. : o ;
: ™ Decontarnlnate personnel. equlpment. supplies, and environs. L _-“ S ' L
M The RPO shall reeord and report the results of the f:l.re.z RESE RN

S——

| 1-10.:* “TRANSPORTATION

L B Tho ANJUDM=-6 requires packaging and shipment ln accordance with the requlrements sat tortn i EP
7 Tile 4y, Coda of Federal Regulations (49 CFR) of US Departmant of Transportation (0OT) regulatlons :

. and AR 38511, These regulations require all appropriate information on radioecttve shlpments 1o be
. ln_oorporated onto shipping docurnentatlon as follows:

- 8 Proper shipping name (49 CFR 172.101): Radloactive Materlal NOS. -
h. Haurdous llaterhl tdenutlcatlon Nnrnber (49 CFR 172-202): NA 9181.




‘ . . }t"'li'-‘P'l"e'ces” 'Qeig‘hﬁ,'cube"'(?l»é:‘cFR 172 20'2) One wooden case, -
R ___‘7'14-:3/4 Inches x 10-5/8 fnches x 1-3/16 fnches, with cushioning pad -
. containing four j,1gs, 9-3/8 inches x 3-3/16 1_nches x 11/16 inch,
:"m‘.ade ‘of} anodized aluminum. - - Four radicactive sources are 2 1nch‘es“_'
.';'diameter stainless stee] d'lsks with a coating of Pu239 appHed to o
" one side. — - B ' |
B 4 Type of packaging (49 CFR 172. 202) HQOdeﬁ" case.““-'
Name of - radioact'l ve mater'lal as Hsted in 49 CFR 173. 390
(49 CFR 172.203): Pu23s. | )
£ Descript'lon o'F chemical and physica'l form (49 CFR 172 zos) L
| P'lutonium 239, sol'ld appHed as coating. e _ _
_c;;_-._ Activity (49 CFR 172.203):  L.4 mcrocunes N
| ) e b Type label (49 CFR 172. 203) Sh'kpment of individua‘l item |
” ,”"'requires no 'label as per 49 CFR 173. 391(3) Shipment of 8 or more
. 1tems as one package reqmres RADIOACTIVE WHITE I (SF 413) 1abels ‘

o _1. m. words FISSILE EXEMPT 3 ‘shall appear on the shinpi aocumemau g
. G#R1 abiacs pnq ° onanqulredbyds .
- _J. Shipper's eoruncauon(ns CFR 172204): As applicable. . L -
_k. ' Shipraents of Plutonium 239 must be made In accordancs with the: appllcable provisiona of“ e
DOT and NRC reguiations. At the presem time. all smpmenta of the ANIUDM-G should only bo made R
by surface transportation, . A '

o B Any other. lntomm(on as requlred.
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' case tuat ccntains four jigs, a pertoratad metal mlc, a mt cmr for
:each Jig, and 2 cnahiard.ng pad. Each jig comtains a Plntanium 239

: ,(Pu239) radloactive standard aourca._ ‘The alpha particle comting raba

13markedintheframeofthadig. ‘mednstcuversareusedtacom:

the jigs not  use. The cushiening pad fits over the 1123 to hold .

: thuninplacowhenthemeiaclued

| Pigure 1-1. Radfac Calibrator, AN/UM:6, cover open. — EL8S000 -
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b. Radioactive Standard Sources. The'radioactive'standard sources

iare 2-inch diameter stainless-steel disks.v A coating“of'Pu239t(1~inch

diameter) is applied to the surface of one side of each. disk. A non-radio4

Juﬂnfmm(memwwﬂisuwMtMrmwuﬁmswﬁm.Thfhm

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. - ,":= ' '.'

o

Jigs.: The jigs are made of anodized alundnum.( The jigs are designed
SO that when the probe ‘of the radiac being calibrated is placed upon the .

: }jig it is the’ proper distance above the standard source. The Jigs are .
: ljarranged 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 x 103), 14.000 (1.4 X ld*) 140 000 (1.4 x 105). and 1 400,000

”-rn-(l 4 x 106) counts per nﬂnute. respectively The ‘alpha C°“"F1"9 rate ﬂ
" marked on each source 1s accurate to within 4 percent- (If the. fad‘“‘l;r
,f_tfactive sources are accidentally tOUChed' the counting rates of the: sources-'f"..wwﬁ

¥}may be altered sufficiently to warrant recalibration.),fdlf;j;ff i

.ﬂ Q, Mask. The mask is a flat rectangular sheet of perforated

nstainless steel | It s designed to fit in any of the four Jigs-’“-:

tion of‘th””masxythat lies flat directl °over a‘radioactive stan: d




-':':ﬁ,Acﬁfs tne'alpna particie'eounting nate'fnSBS‘bercent”nf”tne normaiﬁtndnt-{-

: fi,iing rate. By placing the mask - between the source and the probe of an

) . YAN/PDR-54 or AN/PDR-60 )(ad'lac }/et, 11: is: poss1b1e to caHbrate a second
‘;fpoint on each scale of the radiac sets..fi; ) :‘ ‘ ;_ 4 o H
8. Case. The case for the AN/UDVI-S .‘ ':’ - 1s a wood box :
' w1th a hinged cover.v ‘Vihen the casa 15 fu11y open the cover 11es f]at.
A Tabel (fig. 1-2) 1s affixed to the top of the case. |
112 TRCHNICAL C}{ARACTERISTICS. S
Radioactive materfal . . v « v v ¢« v o« o o . » Plutonium 239
o - _ T - (Pu239)

'Type-qf radiation . . . ... .. .. .. .. .Alpha particle .
o e emission
_Energy of alpha particles. . .. . . . o 5.15Mev.
i _Total.qnantity in calibrator + . « . . . . . . 1.4 mcrocuries .
S T A (approx)
-[Half life . . e 28,360 yre
 Number of j1gs PPN AY SRR

o :;71Number of radfoactive standard sources';'.;;,;_,';v¢wﬁ;*_':v,

"~ee‘Transnnssion factor of mask . .-;ffG;_ni,'.'.'4138»percénfg;42

’ i‘.Jig (approx.)'a’l'

Colemgth L ..LoiieoldL '_;-":“..‘.f'9 s tn. (23 8 cm)
N'ldth . ..‘. .. . .3 3/15 1!! (8 1 cm)
| IR i.'¢11/15 in. (. 8.cm)

Case (abbrogtfi

‘1058 . (2r.0 ).

13/16 1n. (3.0 em)
- 41000 through A 1385




CHAPTER 2
OPERATING INSTRUCTIONSi |

S use the AN/UDA-G only under the 9“““‘““e of an

‘}1nsta11ation/act1v1ty (local) Radiation Pro- }»

tection Officer and in acc0rdance witn require-'nf."

ments of Chapter 5 Section IV, AR 40-5 and
AR 385-11.

2;9:P1uton1um 239 (Pu239) is dangerous to 11v1ng

7f‘tdssue. Sma11 amounts of Pu239 when 1nha1ed, i':4

') T - fngested, or absorbed #n open cuts or wounds. e

. can cause serfous 111ness or. death. - To avoid 5 |

's"eaccident, observe the following

- n,(a)

Use and store ‘the AN/UDM-6- only 1n des1g-'~eg;“lf

R _nated redﬁatjon control1ed areas. }"a‘f’
. 'f~(b)d

or store food stuffs, drinks, tobacco, or- R

_“Do not eet. drdnk. smoke, epply cosmetics,;J:__f

"“5:_cosnet1cs where the AN/Unuhé is used

5lor stored.

;5300 not a11ow personnel witn open skin

;f-wounds to handle or work with the AN/UDMN-§ 3
:'without the approva1 of the medical off1cer

and the (1oca1) Radiat1on Protection Officer

Prohib1t 1o1ter1ng 1n tne area by unauthorized




-'?2-1. Serv:l.ce apm Roceipt of Equapuent
Unpack the  AN/UDM-6. Co S T
. Inspect the wood case to see tnat 1t 1s undamaged and that the

|U’

- eﬂjriabeI (fig. 1—2) is attached to the cover. d'

[ Put on protective gloves. _ o
| g’ Open the case fully. Remove the cushion1ng pad and set 1t in the;"'

cover of the case. Check the mask to make sure- that it 1s fTat. If the

“_-mask is deformed (does not lie perfectIy flat), it. 1s unserviceab1e

L A deformed mask. will not provide the proper transndssion factor. may

' come 1n direct contact with a radioactive source and damage it, or, may V;j
'become contaminated. »'

“‘g;, Check the narkings on the standard sources and see that the J1gs

' »',are properly arranged in the case.e» ;': R e -k ,:7' o

Perform a: Teak Test (wipe test) (para. 2-2) on a11 the sources to-‘
'“‘make certain that they are’ undamaged. ‘ S |

*i g, Replace the mask and tne cushioning pad and close the case. Yo




':"consecut'iveTy. Key each smear paper to each 1tem to be checked. : 'F-

2-2 In1t1a1 Checks ahd Serv1ces

' : : L NOTE | | | -

A teak teSt mist be Performed 1med1 ate'ly upon recei pt ,
Of the AN/UDM-6 - - and at least every 3 months there- o
.afterr.;“ while 1t i3 in use. - : , _

- ._a-_._ ‘Perform the leak test as follows:

(1) Five 1-inch 'smear papers (Whatman fﬂter p‘apers or. 'equivalent)

are required. The smear papers are suppHed 1n a kit which 1s period'ncal'ly .

| repTaced. They are also commerc1a11y avaﬂable

- (2) w'lth a ballpoint pen or china marker number the smear papers

- example, number the Jigs from laft to r'lght 1 through 4 The nunber can
- be- marked on- the case with a ch'ina marker. Number the mask number 5.

» : If necessary. this can be marked on the mask with a ch1na marker w1 thout

_,af'Fect'lng its properties.

( Damoen the smar papers w'lth water Do_.not 'soa"k._'thcm.,ﬂ: pee

,:.“;:\:‘(4)“_ Put on protect‘lve gloves. ~ -
" Plutonium 239 1s DANGEROUS. . Handle the ANUDM-6 'é'akei

_)"}ful Ty. . 00 NDT TOUCH THE RADIOACTIVE STANDARD SDURCE
SURFACE. Avoid contact of objects such as tools and

, instruments and cal'lbrator conponents vrith the sources

wear pTast'Ic or surg'lcal protective gToves whenrf srfo

Teak _tests and caHbrat‘lons ‘e




SRR i LI

L DT Brukn o OIRAE

Open‘bhecaae @Qwipe eachrad.io--- '
active :tandard. source frame and jig with
thoummwpaper DONOTTOUCHTHE
RADIQACTIVE STANDARD SOURCE S WITH THE SUEAR.

. g. Wipe the mask with a smear paper. .. _

O ALNRED
- - _ CTreE SR
CSmEer tEr L\
/.'-..._; \l, ,“ - .

. s ) g, Phcc the mar papars an. a n.a.t ] 1;" BN _ o ;
[ SR - surfa.ce :d.th mu*ed sid.e up. mcw tb.o smear \ . VL.

pnparstodry. S

vme
-~




ST L Position the probe or a canbrated muac set 116 to 18 inch
abmeachotthemarpapm Recordthemetarindicationformh :

mar paper. o

C e f The rad1 acmter indd cation shmld be 200 GPM ar less a.bcva ba.ckg.-ound
ot - . 9_ If the radiacmeter indicates 200 or more counts-per-mnute above o
‘ o background for any single smear paper, const der the AN/UDH-tS unservice-

= ab'le and remove it from operation untﬂ the smear paper 1s evaluated mth
If the meter 1ndicates less than 200

;f'jfb‘laboratory eqmpment (para. 2=3).

'_:f;“_counts-per-mnute. use the AN/UE&-S pending eva'luat1on of the smear paper.' '

Rep'lace all’ couponents 'm the case and close the case, s
Dispose as radioact*x ve was

S

Remove protactivo glma. , .
(Refer to AR 388-11.) .




| 7;2-3 Smear Paper haboratory Eva]uation 172

’“'g: Eva]uate each smear paper using 1aboratory equ1pment capable of

- detect1ng 0.001 m1crocurie of alpha contannnat1on. Record:test:results'_; |
g ]and_maintain these'records for inépection.p If the test revea1s-the;f .
Tth:presence of 0.005 microcurie or more of contamination, the user shall.
| d;jmmediate1y withdraw the AN/UDM-6  from use and report the conditfon . |
B throogh the Radiation Control Otficer,-(AR'3B5-11) to.the licensee Who o

”f'_ w111 furnish d1spos1t1on 1nstruct1ons and submit requ1red reports to

DA and NRC. -

b. No ma1ntenance or repalr will. be performed by ‘the- operator - The

“us Army Iomzmg Radiat'lon Dosimetry Center Iocated at Lex1ngton-81uegrass -

grev i

Depot Activ1ty is the on]y author1zed ----- fac111ty for ma1ntenance or repa1r

E of the AN/UDM-6 : Requests for ma1ntenance or repair will be subnntted
" to. the rad1oact1ve material control po1nt for coord1nation w1th CECOM and

v~_‘Lad.nzbon-Blue Grass Depot Activity.

If a using 1nsta11ation/act1v1ty does not have- the proper laboratory

:.equ1pment. the smear papers w111 be processed as fol]ows

(1) PTace the smear papers. each separated by a sheet of paper, in

'zf;; a Csmall envelope marked with the name and locat1on of the user, the serialu'h: |
ef"nunber(s) of the radioactive test sample(s) and the words. MAILROOM - thp-? .
DO NOT OPEN.- .

Seal the envelope for forwarding. - o

_ (2) In CONUS, forward the smear papers. for evaluation us1ng off1c1a}§' e

mai] handling channel to._ Ch1ef. S~ Army Tonizing Rad1at10n 0051metry
enter. ATTN LORSMI-MCI-0C, Lexmgton. XY 40511 '

,( ) Commanders at overseas insta11at1ons w111 comp]y w1th procedures

stabllshed by - the respons1b1e commander
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: 1_ 72-4. Ca‘libration Procedures v .
}‘;:‘Tnis paragraph provides procedures for ca'Hbrating Rad1ac Sets
o AN/PDR-54 and AN/PDR=60. o ) o '

i ]_‘Always wash and dry your hands after hand‘ling the.
AN/UUM-6 " Check your hands with a low-range
alpha radiac‘meter; repeat the washing and drying' |
/H' necassary. Notify the Radiation Frotec'tion -
 Officer 1f washing daes nat remove contamination. N
Rad'lac Set AN/PDR-54. R
N : Radtation hazard'exists during ‘the following - -

) (1) Remove the electronic cnassfs from the case by releasing the - |

-sm'!.ng catches (fig. 2-1). . | R
(2) Connect the radiacmeter rm-bonoh teat el
(3) Put on protect'lve gloves and open the AN/UDE-é case.h{: e

(4) P1ace the mask ‘over the 1. 4x103 CPM (Counts Per M*lnute) standard E B

: source. ‘

(5) P1ace the radiacmeter probe an the mask and set the radiacmeter |

.t . oprocedure. . R o e

R sca]e switch to ‘the X1 posit‘lon." 50*5 the gas flow control mwz-mnm,_{*"

wm up time,
(6) Observe and note the metar 1nd1cat1on.

: (7) Remove the radiacmeter probe from the mask. _»

» (8) Rotate the probe 180 degrees and place 1t on tne ‘mask




(9) Observe and note the meter 1nd1 cation. .
, (10) ‘Obtain tne average of the 1nd1cat1ons noted in (6) and (9) S
: : ‘-.'above. (Th'ls is accomplished by add'lng the two 1nd11:at'lons and d1v1 dinge .

”by two.) . -

(1) If the averaged {ndicatio 1s higher than 543 CPM. turn |
. caHbrat'lon control X1.0 SCA[Lf:s.H;htly counterc]ockmse., Repeat steps
“(5) through (10) and adjust contral x1 0 SCALE as necessary to obtain an
“indication of approximately 532 CPM. ] ‘

~ (12) If the averaged 1nd1cat10n is. ‘lcwer than 521 CPM, turn: -

l: :salibrat‘ion control X1.0 SCALE nghtly clockwise. : Repeat steps (S) '

'through (10) and adjust calibration contrpl X1.0 SCALE as necessary to

o -obtain an ingication of approxfmate‘ly 532 CPM.. Y

_ (1‘3) Repeat steps (5) through (12) above to caHbrate the remaining
""scales of the radiacmeter, - The chart beIow g'lves the control sett*ings. -

. required meter 1nd1cat1on ranges. averaged meter indications, and the v

‘ :‘:.standard saurce to be used

S L

»_Standard "Scale Switch Meter Indicaﬂon CaHbratipn Averaged c

© ~Source - _ Setting Ra_nsef(SPM) ~ Lontrol _  Indication ('CPM)
o 1.4X10 X10 5,214 to 5.425 | X10 SCALE . 5,320
S xuwo . 52,13 to 54,254 X100 SCALE "53,200°

" Set the scale switch to OFF, .
- Set the gas flow control to. OFF.

_- '}_jRep\ace the probe face cover.

‘:':-Replace the e\ectron*lc chassis 1nto thevcase




(18) Secure the ANVUUHF6 o o i
. < (19) ' Remove protective gIoves and dispose of as radioact1ve waste;.f
: f_(refer to AR 385-11). | o
B (ZO) Wash and dry your hands.ﬂf' . S
. “{(21) Check your hands with a Iow-range aIpha radiacmeter, repeat_ V'H
| the washing and drying if necessary NOTIFY THE RADIATION PROTECTION
’OFFICER IF NASHING DOES NOT REMOVE CONTAMINATION. ' -
b g_;;quc Set AN/PDR-60.

o . WARNING
fTRadiat1on hazard exists durfng the fo]low1ng;,

o - _'procedure. ’ |
<~OT' ‘* " Do not touch high voItage ternnna] until the.. o .
__)» N ’ ,]‘.3 T }* circuit has been discharged. | o |

(I) Release the 2 spring loaded latches (£1g, 2-3) and remove the
:seeIectronic chassis and _battery pack from the eIectronic case assemny
: (2) Discharge the high voItage circuit to ground (tig. 2.&)
(3) Connect the center conductor of a shieIded jumper Iead to the"nf o

- qfe-center post of connector Cl-2 (£1g.2-3)" in the- ‘case assembly. o
| (&) Cannect the otfier end of the shielded Jumper lead center .
uionductor to the high voltage test and signal 1nject1on point on the

'.;e:lectron'ic chass1s (£1g. 2-1;). : ' S SR

.‘.;_.-‘.‘ Lo

h? (5) Connect the Jumper Iead shield to the ground lead contacts 1nk;féfh"

he“case assemny and the electronic chass1s.

6):?Connect the AC-3 detector to the electronic chassis S »
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C # Lo

: f;(7) Set the detector seiector switch to the AC-3 p051t10n
(8) Set the scale switch to the X1. 0 oosition.-_'t
- (9) Check battery condition. _ B )
(10) With the detector face protective cover in piace, adaust the B
'AC-3 DISCR control untii ‘the. radiacmeter 1ndicates approximately 50. CPM
fuaverage.. | ' | ' o
(11) Lock the DISCR control.
| -~ NOTE e
OccaSionally the average meter indication’ w111 be. 7'
1ess than 50 CPM If this occurs, lock the DISCR
o contro] in the fuliy counterclockwise p051tion ‘

1 . (12)‘ Put on: protective gloves and open the AN/UEM-é case; 'vi'
‘t-(13) iRemove the detector face protective cover O
:':(14)}1P13ce the detector on the 1. 4X103A§tandard aource
““(15)' Observe ‘and note the. meter indication. R _ o

o v_(lS) .' Rotate the detector 180 degrees and place it on the 1 4x 103 CPM.'
standard source. v' | '_ ; :_’ " |
-(17) - ‘Observe and- note the meter indication. ;.-"_ , w‘ B _

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

Vﬁt (17) above. ~ (This is accomplished by adding the two 1nd1cations and S

"tui;idiv1ding by two ) .The average 1ndication should be w1th1n +10% of the*l
"zﬁif?standard source CPM. '

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

;x1 0 caiibration controf’on the electronic‘Chassisﬁ”"”‘




. o
.....

}ab(EO) Repeat steps (14) through (19) 1f the ca11brat1on control has |
'dp‘j;;to be adjusted. . . S o . ;
' -'lb (21) Repeat steps (14) through (19) for the other scales of the
Iradiacmeter. adjusting the calibratjon control for the scale be1ng used, S
i requ'lred | | R o
(22) Recheck the DISCR adjustment (10) above If the DISCR contro]
requ1res adjustment the calibration procedure must be repeated
©(23) Set the scale switch to OFF. N
’.v-(24)' Discharge the high voltage circui t to ground
k (25)» Disconnect the AC-3 detector.
. (26) Remove the shielded jumper Iead. v o
,) ) o o 't(27)j Replace the e]ectronic chass1s into- the eIectron1c case assembly{.
| - (28) Secure the ANYUUMF6 o . .';j_ o ” :’\; _
| ~1(29; Remove protective gloves and d1spose of as rad1oact1ve waste
o (refer to AR 385-11) | - S
(30) Hash and dry your hands.-

(31) Check your hands . with a Iow-range alpha radiacmeter, repeat

:ffthhe.wash1ng and drying 1f necessary. NOTIFY THE RADIATION PROTECTION
;vf;;OFFICER IF'NASHING OOES NOT REMOVE CONTAMINATION.;,,_E.;




. CHAPTER3
MAINTENANCE INSTRUCTIONS

T ———— e

| SR 'h'oubleabo;t'ing‘ Procedures

= Table 3-1 lista the common malfunctions whlch you may find durtng the operauon or mamlenance of
S chN/UDM-é or its components. You should pertorm the teslsllnspecuons and corrective actlons ln
" the ordor listed. : :

~ This manual cannot liat nll mauuncrlons that may occur, nor all lesis or !nspocuons and correcuvev. '

actiona. If a mnllunctlon Ia not iisted" or ls nol corrected by listed correctlve acuons. nouly your
auporvlcor. .

o Tablo:;\_'ﬂi ,'!'roiahloqhoqtl_ng o o

N mwumcnon

TESTORINSPECTION 'j_ e R

L R '. conaecnvemnon S
SOURCE DAMAGE. | |
Slcp 1. SRR Use a similar type radlac caubraror and cbtain a Set or
LU0 readings. ‘

-Compare the two sets ot readlngs with readlngs obralned
- from damaged callbrator befora damage occurred.

' ' If readings are still erraneous, contact : Cormander, US Army
Commnicationa-mectmnics Command, ATTN: DRSEL—SP-H F'ort Momnouth Newv T
.~ Jersey; or call AUTOVON 995-ULi27 , for further instructions. : L
2. CAUBRATION MALFUNCTION. :

srcp 1. : R Veruy that the radlac set is Intended to be callbrated wun
. the m/tmu.-s : ,

- Verify that the correct accessorles (l.e source and ate | .
_ tanuator) are being used lor me radiac set being calibrated.

.,'i?‘ll a mallunctlon atill exlats. relum the radlac set to the ualng

o _‘actlvity with instiuctions. to return the radiac set, to the _

_ f-a.ppropria.te maintenance facility (depot) for hhc required mai.ntena.nca

; '_or repair o , o T e




3-2. Operator Maintenance

e _a, Operamf maintenance is limited to inspec:ion and [nitial cnecks and services. No olher,
. maintenance or repair will be performed by the operator. The US Army lomzmg Radiahon :
‘Dosimetry Cen(er is the only authorized tacility-tor malntenance or repai repatr .
. W‘“""" i S
- i N Requests for maintenance or rapair will be submitted to the radioactive matenal control
. peint for coordination with the CECOM Natlonal Inventory COntrol Point andthe US Army loniz-
o ’lng Radiation Doslmetry Center. Points of contact are:

' CECOM National Inventory Control Point (NICP)

Commander, US Army Communications-Electronlcs Command
ATTM: DRSEL-MME-VC

Fort Monmouth, New Jersey 07703

| . CECQM Natlonal Maintenance Point (NMP) .
" . Commander, US Army Communicat(ons-&lectronlcs Command
 ATTN: DRSEL-ME-ES :
o 'Fon Monmoutn New Jetsey 07703
> ~'3-3.Storage o - | ‘ B .
‘ o Y Store theAlVUDM-é anly in flre-resistant. buildlngs {T™M. 5-812-1) and.in- roomslareaslsec- _
. tions designated for storage ol radicactive matenals which are free [rom the danger ot flooding,

outside tne danger of radms ot (lammables 6r exploslves. and sacurad agamst unaumorized :
-'removal. S 4 Lo

- "u. Post ha arealbmldinq with c.w'non HAD!OACTIVE MATEB!AL slqns as requlred by
:_"Aﬂ385-30 e . _
L | 3-4 D1 sposi t on-

Sl " Reports of excess, unwanted or unserwceable AN/UD"I-G s are submi tted to the Ca

- CECOM NICP for ‘review for serviceabﬂity. tum-m or disposal as radwactwe
: 'waste.

Requests for disposition 1nstruct1 ons are _submi tted through rach at1on

contro] comand channels to this NICP. The NICP w1H prov1de 1nstructi ons for

'shipment of the AN/UI'M-G to the appropriate depot. :




APPENDIX A
REFERENCES

A-1. Genera'l

- This appendix lists all forms, technical manuals. and mlscellaneous publlcaucna relefenced ln s

T s manual andlor to be utilized in relatlon to this equipment.. -

A Forms
¢ Equipment Inspection and Maintenance Worksheet .-..... ceesiisiaes
' - Recommended Changes to Publications ..... ceceeseas Ceesseeviesens
Recommended Changes to Equipment Tachnical Publlcauons ........ .

|  Punched Transmission Worksheet-Radioisotope Inventory and »
. WT“tRqun.........--...-.........'.-...-.....Q..-....,.;..
. Notice to Empioyees .

~ DA Form 2404
- DA Form 2028 -
DA Form 2028-2

‘DA Form 3252-R

.ll't.".l..‘.l.ll..l......l.lll.t-..;tl.ai Naca ) ,'
Radlo‘oo'cd'Acc‘dan‘Remn.t.I.ll..‘l'l...‘I.....l......l;l.i.‘ Rwuo‘so 11& ’
.lewoa‘lc‘encyaepo“..C..tI.........CO......I...'..I.....l.. sFm - .
.mlmuv°|l.ll._.IOI.“.I...'.I.....l.l...‘.Ol;..'l.....l..l.l sF“a
. Report of' [tem Discrepancy-.........'....t....._.....,__......,,.;“_ SF 364

- B o A Technical Manuals’ S | ' ' L
) . HandllnqandolsposalolUnwan(eﬁRadloacﬂveMatedal cerieseniases, TM 3281
‘ . _' P‘npmtﬁci‘OﬂMaﬂUﬂ te st cs0es I rOOEEnNsessOsBIORILIORIOTOT TS sseseanse TM5'812'1
" List of Applicable Publications (LOAP) for Communications
Electronic Equipment ........ccceeevecesane

o Operator‘s. Organizational, Oirect Suppon. Generat Support, and -
-~ Depot Maintenance Manual: Radlac Set AN/POR-54 -
.- (NSN 6665-00-542-1587) : ‘

- Operator‘s. Organizational, Direct Support, General Suppon. and
- ... Depot Maintenance Manual: - Radlac Set AN/PDR-60 ‘

.. TM 11.5800-213-L.

.. TM 11-6665-208-15

T (NSN6BB5-00-965-1516) ..vverrearanitnatintarenseniativaiioaes I TM 11-6665-221-15 :
"~ Operator's and Organizational Maintanance Manual for Fladlac Set :
C - AMIPDR-56F (NSN 6665-00-211-6895) .........000n0n S 1 " 11-6685-245-12
o The Army Maintenanca Managamaent System (TAMMS) e 1" 38-750 B
" Transportation Guidance for Sale Transport ot Radloactlve o SR
Materials . .......oooeen B civeesvy ' TM 85315 0 0
A, Miscellaneous PubHcat'ions _ L S
" Health and Environment .........ccece0iuens Ceeerediienenesneeess  ARA0S
, Control and Recording Procadure for Occupatlonal Exposure to -
lonizing Radiation. ... ..t iiieiieeiiinecreananeaccin. creeesees AR 4014
" Reparting of Transportation Dlscrepancies in Shlpment. cecessersesess ARS538
2" lonizing Radiation Protection (Recaiving. Contrul Tranaportatlon. BREERE L
" Disposal, and Radlation Safety) ........ eeeeesaneceanaens . '. v.. .AR238511 -
_ Salety Color Code Markings and Signs ...... AR 38530 - -
~ Accident Reportingand Records ............... cieediadiiieaaiines. AR 38540
Packaglnqlmprovememﬁeoon.;- ...... tesecersens AR 700-58 -
Radloactlve Commodities in the DOD Supply System ....... ceesees - AR 700-84

- Repomng of item and Pacxaqlnq Dlacmpancles B ; .

ARSI




 APPENDIX B
EXPENDABLE SUPPLIES AND MATERIALS us*r

Section |. mi'nonucmu

B-1 Scope

: This appendix lists expendabla supplies and materlals you will need to operate and malntaln '
~ the AN/UOM- 6. These items are authorized to you by CTA 50-970. Expendable Items (Excaut» o

o 'Medlcat Class V, Flepau' Parts, and Heraldic items).

5-2 Explanation of Columns

~

a. Column 1 - tlem Number. This number is aaslqned to the entry in the listing and Is

. raterenced In the narrative instructions to ldenmy the mateﬂal {e.g., “Use pluuc glovea. itam 1, '
- App. 0"). _

- " b Column 2- Lml. Thls column Identifies the lowest Ievel ot malntenance that requlres.. .
. the item.

C OperatddCrew

G Column 3 - National Stock Number. Thls Is me Natlonal stock aumber asslgned to the'i'le o
ltem° use it to request or requlsmon the item. ‘

d. Column 4 - Description. Indlcates the Federal Item name and, if required, adescﬂptlon to C
" identify the item. The last line for each item indicates the part number followed by the Fedaral-_‘; S

e Supply Code for Manufacturer (FSCM) In paremheses. if applicable.

. & Column § - Unit of Measure (UIM). Indicates the measure used in perfonnlnq the actual . . - -

" maintenance functlon. This measure Is expressed by a two-cheracter aiphabstical abbreviation. - - .~ *

7 (04w 6a In, ). It the unit of measurs differs from the unit of lasue, roqulaltlon the lowestunitof .= =~ = ..
o luuo mnt will utlaly your roqulremema. _




© Section Il EXPENDABLE SUPPLIES AND MATERIALS ust. o

m =@ @ R
ToNuMBER . ¢ v S NuMsse IR
T . | PART NO. AND FSCM .

© 4 @ .. 8415006826788 - GLOVES,DISPOSAL = Py
L T piMKies @enny

2. @ . 540002910391 = TOWEL PAPER . Bx
T | R UU-7-591 (81348) |
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" NOTICE TO EMPLOVEES

STANDARDS FOR PRO’_IECTION AGAINST RADIATION (PART 20); NOTICES,
INSTRUCTIONS AND REPORTS TO WORKERS; INSPECTIONS, (PAHT 19)

S
10CFA Y
10CFR0

lnl'anlﬂollu Rules and Regulations, the Nuclear Regulitory C lsslon has estedlished standards for your p inst radistion heserd: HE o 'li.!.‘c‘:)a PEVRIE
trom radioactive matesial undes license lssued by the Nuslaar Regulatory Commisslon. in Pert 18 of ite Rules and Roguudonl.lhl Nuclemr luulbloq o L D ol ,
R - ER P Isslon hes blished certain provisl lw the optlons of wmnn onupdlnunc -Hicensad sctivitles. . ) ’ : o °4 B
YOUR-EMPLOYEA'S RESPONSWILH_Y : ST s B o . : ’ s 5 ‘ --)-y N O : -31
Yoursmployesia requiiedto—~ . : exposuss In eacess of any applicedle imli se ssd R D N ¥ oov —— A \ 1.4 2
h AC reguiatl adth . } fonhin the regulstions o1 in the lics. ) ety '
3. Apply ¢ .(;:6“ ot k. " :h u basic Hmits Tor sxposwie 10 employess s1e a8 ALASKA oy = »® \ &2 VRGNS
of hls NAC licanas 10 o work under the Bcanse. forth in Ssctions 20.101, 20.10). snd 20.104 ol the g B (W ¥ vte i - - n
Part 20 cogulati These Sections spacily o . T - ‘il (
2 Posteretherwise make avallabls toyous copy Himlis an e=poture 10 radistion snd exposure 18 T ‘V T i \’ - "0\ 0sQ
of the NAC regulations. licanses. snd O”'."ln' concentiations of udloulli. matariollnale. - ~ T . ‘“ O : =
pracedures which apply to work you are - - PEGINV V v Tw T Vg . REG
engagedin, and anplain thelt plovlllcnl toyou. 2 U you work where pnuonml monllmln'lo ‘ ! - . ; ;
Vielation lnvatving 58 diclonl isad p t 10 Sectlon 20 202 HAVIAL Po— il v Y.Q AN
3 h“‘l::“l“':l:‘ s pioposed Im ulllon of ! Y your employer must give yeu s wilsten ’ ' ot Tew T ERT o i\ ‘oS .. - 104
working.conditions: p1op 4 sepon of your radistion eaposuiss vponthe q . . C _
clvil penaliissand osders. sermination of your ' v Myou 'b ° )
VOUR RESPONSIBILITY AS A WOHKEII ’ - sequastit. snd- ) ’ - ' - Ny .
. d " REGION V REG:Cten
You should familiadse yoursell with those pee- (b) your smployermust advise you vol — .
wislons of the NRC regulations. snd the operating your esposureto tadistion. il youssquest It : "
pracedures which spply 10 the work you ase. . . - L . . h ) S v ) S g
angagedin. You shoutd observe thels provisions INSPECTIONS o o e = . N § . I t:
foryour ewn p lon snd pratection of your Al sctivides underthalcanse srasublocite =~ T UNITED STATES NUCLEAR REGULATORY COMMISSION - )
so-woikers. laspection by sepresantatives of the NAC. In sddl- A sopressntative of the Nuclear Regulatory Commlision can bs contacted st the following addresies and telephone
WHAT IS COVERED BY IliESi tlon. any warker stive ot workerswhy numbers. The Regional Difice will acceps collact tslephone calls from employess who with 10 1egistes compliints of
" NRGC agmu AYIONS vialation of the Atemis ©© concerns shout sadiotogical working conditions or other matters sagarding compli with Commission sules and
ot Energy Act ol 1954, the regulsticns lssued theare- * sagulations. . :
* 3. Umiis on esp 10 tadistion and sadioactly under.or the levma ol the emplayer’s Bcenss with : - . ’
matasislinseauicted and, Icted areas; tegard 10 sadiolagical werking conditions In whish ' o Reglonal Offices : :
2. Moasures to be taken stier accldental enposure; the warker ls engaged, may saquest sninspeciion " " —_—
'3 Parsonnst manitoing, surveys andequipment; . | by sending s nctice of ihe.allegad violatlon to the AtGioN ADDRESS YT u;;ruox;
4. Cautlon signs, labsls, nnd ulﬂy Interloch . " sppropiiate United Ststes Nuclear Regulatory. DAVIIME NGHTS AND HOLIOAYS
- equipment; .- Commissioninspection and Enlarcomant Reg- ’ Reglond. Office sl inspection and it USNAC 215 3378000 215 3375000
8. Erposuresecords and nporu. lonat Otlice {shown on map sl right). The raquent 431 Park Avenus . ! -
8. Options lo: wwluu ngudmg NAC lmputlonl. mutt sel fonh the specilic grounds fos the notkce, King ol Pavssla. Pennsyivenls 13408 : L .
cand . ' snd mustbe signed by the workeresthe sepre- o o . . . B R Lo
C 1 Aelated maniers. ,ltﬂllll.l. olthe workers. Durng inspections. NAG . » :; :’:’::'a'r:'.:"' ite no‘;‘ ' 404 2440 baakolin
" REPORTS ON YOUR nADu\nou ‘ P may privatety with workers, snd y Athaata. Goorgla X203 ) v :
EXPOSURE HleORV . ) sny worker may bring to the .mndonolﬂu - - .- R
’ Co Inspectars sny pass of pisaant conditlon which ho : R Reglan H). Otfice ol Inspecilen and Enl USKAC nsuze MWW B0.
1. The NAG ragutitlons sequbie that yous smployes  ~ believes contiibuted 10 or caused sny viclatlon oo’ . 171 Revsovelt Rosd ) ‘ ) N R :
give 'oun wiitten teport il you seceivesn described nbovo ) . : Glon “',"-“"“f' L) o ) . N I o S T e
: POSTING REQUIREMENTS - S o w Maglon gV, Ollice o8 Inspection and Ent LUSNRG | s mesa [TTEeTR T ’ ] 1\)
Coplu of shis notica mustbe pasteding wll-clom number of placesin L 1 :‘,:,:::::"" ':';;;',:"“' 1009 Lo o - . LT
_evary sstablishment where activities lconsed h' the NAC ste con- e R : . - . - S
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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. 'Pré§éntly ‘the calibra-

tion frequency specified is once.every 90 days-for health and safety purposes
and once every“ 240" day§ fgr, 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.‘



 -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'CSfl contains 0.01 microcuries of Plutonium (Pu-239), and
‘Check Source CS-12 contains 0.0l 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 skln or- by accidental swallowing._
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SUPPLEMENT E -

1. Referenceﬁ Paragraph 8 of letter/application. :

2., All Model CS-1 check sources are checked for adhereneebby the method
described in paragraph 6 of the letter/application by EIC. In additionm,

. 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

: follow1ng tests:

N Visual inspection (damage requires wipe test enalysis), .

b. Assuring proper fit onto the DT-243/PDR—6O Probe Assembly. -

-4, All randomly selected assets must pass the above tests before the equipment'

is accepted
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'SUPPLEMENT F -

1. Reference:, Paragraph 8 of ietter/application.

2. Title 10, Code of Federal Regulations, AR 385-11 and AR 700-64 are foilcwed

‘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 responsibllity of management-coordination for radioactive

: wastﬁ gisposal - The procedure for the disposal of transuranic elements, includ-

ing " “Plutonium, 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’

'hto US Department of Transportation regulations, for shlpment to DOE installations

for ultimate disposal as radloactlve waste. -

3. The follow1ng is extracted from page 21 of TM 11-6665- 221-15 relatlng to the

disposition of damaged check sources: - -
‘F. ~Disp051tion of Damaged:Check Source
1. iDo not use a check sourceaif it is daﬁaged or deformed.

(a) . Deformation of a check source may cause some flaklng 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 add1t10n, 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 eatlng. ' :

" (b) -Fire ‘can damage a check source., The different rates of
expansion of ‘the radioactive material and the check source
holder may cause flaking when the check - source is exposed to
,hlgh 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 radloactlve
_waste, and issue. dlsposal 1nstruct10ns accordlngly. .



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 | - | *US ARMY COMMUNICATIONS-ELECTRONICS COMMAND

Commanding General -
Deputy Commanding General _ . S
o : A Directotrate of Materiel Management .
Directorate of Procurement and Production | =~ " | National Inventory Control Point
Directorate of Product Assurance and Test - ' Lo B ’ o :

Directorate of Maintenance Engineering )
Safety Office

Chief (License Manager) _ 1 S '
Health Physicists (License Radiation ) . .LEXINGTON BLUE-GRASS DEPOT A\,.TIVITY
Protection Officer and Alternates) o o : SACRAMENTO ARMY DEPOT

MAJOR ARMY COMMANDS
Radioactive Material Control Points
Radiation Control Officer

Pauiuy

ARMY INSTALLATION/ACTIVITIES

Radiation Protection Officer

USERS - ARMY MILITARY AND/OR CIVILIAN PERSONNEL

‘*This chart does not delineate a chain-of-command organizational structure. "It does tepresent technical

safety and control measures to be used for test samples.



