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MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954 as amended, the Energy Reorgamzatlon Act of 1974 (Publuc Law 93-438) and Title 10, Code
of Federal Regulations, Chapter |, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations
heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct,
source, and special nuclear material designated below; to use such material for the purpose(s) and at the place(s) designated below; to -
deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license
shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all
applicable rules, regulatlons and orders of the Nuclear Regulatory Comm;ss:on now or hereafter i in effect and to any conditions specified
-below.

Licensee - | In accordance with the letter dated

_ July 30, 1998, .
1. Department of the Army -~ .~ .= |3 License number 29-01022-06 isamended in - -

;,,.,S. entirety to read as follows
i rLoa .

U.S. Army Commumcatlons - -
Electronics Command AMSEL-SF-RE ﬁ%ﬁ‘ s >y

#

2, - | WO [T oo February 28, 2005

Fort M.o‘nmouth,_New'vJers'ey 0%@3"-5024 - | 5 ‘Docket No. 030-@5248
I ' e B ‘1 Reference No. éfg%;
#é

8. M axnmum amount that licensee may
ossess at any one time under thns
llce se ’

nuclear matenal

A. Any byproduct materlalmthh
atomlc numbers 1 througﬁ 83

B. Any byproduct material w:
atomic numbers 84 throug s

C. Hydrogen3 | | cele
- D.: Cobalt 60 S ."éealed _se-l.l'rée's' e ci -

-- E ,Strontlum 90 - | o E S%;lefd%ouﬁgs%g i E S,eUries'_ 67[1 _
-F. Ceslum,137 “F. Sealed sOufces - ' }-'F.lz'1;'51§aries__

G. Uranium (l\latural or Depleted). G Any:»" - | G 5'kilogtatns

H: Thorium (Natural) H. Any o - H 10kilograms »
. Polonium 210 LAy - I 10microcuries //
J. Plutonium 238 J. Sealed sources -~ J. 10 microcuries

K. Americium 241 K. Any | ' K. 1 millicurie -

L. Californium 252 L. Sealed source : ‘Lr turie ; 9j D

M. Cesium 137 M. Sealed sources (J. L - _. &uries

information in this record was deleted . Shepherd Model 6810) | |
in accordance with the Freedom of Informat ) : | o |

OFFICIAL RECORD COPY ~ "ML10
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6. Byproduct, source, and/or specnal " 7. Chemical and/or physical form 8. -Maximum amount that licensee may’

nuclear material o S o S o _ possess at any one time. underthls

4 . : _ r}_ I|cense
L | QLo
N. Cesium 137 - o "N: Sealed source (J.L. Shepherd N.g }cunes
I v.-f;-.Model6810) e
O. Cesium137 o ek Sealedrsource%e(.ltl’: Sh herd O 130 millicuries
' < dere:s%) 5 i} |
9. -Authorized use: "%}M

2’%

A through L. Research and development as def‘ ned in 10 CFR 30.4; for tralnlpg and mstrument callbratlons
_analysis of test, sampl s.as a servnce for persons as definedin 10.LFR 20.1003; callbratlon of ‘
_ ' instruments ?%*“ servl o | :
M For useinaJ.L. Shepher"d Model
‘definedin 10 CFR 20. T 03. - ’
- N..andO.

10. Llcensed matenal may be used onlyz
’c’i ‘m

, F 5 : : %&% ,
MU A Licensed material shall be used blég -Or under the superyﬁ;gon of, individuals deSIgnated in wntmg by
‘ the Radiation Safety Commlttee JosephtM Santarsnero '»fChalrman

B. " The R_adlatlon Safety Officer fo_r,thl_s llcense is Joseph M. S_antars_ler_o.-'
12. Licensed materi:al shall not bey'used inoron human beings |

13.. The licersee shall not use licensed material in field appllcat:ons where actlwty is released except as
o prowded othenmse by specnt' c condition of this license.

14. The llcensee shall not acquire Ilcensed matenal ina sealed source or device unless the source or device
has been registered with the U.S. Nuclear Regulatory Commission pursuant to 10 CFR 32.210 or
equivalent regulations of an Agreement State.

15." Sealed sources or detector cells contalmng llcensed material shall not be opened or sources removed
from source holders by the licensee. : :
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.16. A. Sealed sources and detector cells containing licensed material shall be tested for leakage and/or
contamination at intervals not to exceed six months or at such other intervals as are specified by the -
certlf cate of reglstratlon referred to in 10 CF R 32.210, not to exceed three years _

B Notwrthstandmg Paragraph A of thls Condition, sealed sources desngned to emit alpha partlcles shall
- - be tested for- leakage and/or contammatlon atiintervals-not-to exceed threemonths.” -~~~ "~~~ '~

- m.\{; “m o
C. Inthe absence of a certificate frorma tran eror mé‘i‘:atnggthat a Ieak test has been made within six © -

‘months prior to the transfer, a*sealed source or detector celﬁre lved from another person shall not
. be put into use until tested% : - .

D. Each sealed source fabrlcated by the licensee shall be rnspected ané ;ested for constructlon defects
. leakage and contamustatlon prior to any use or transfer asa sealed s&tirce ' '

3 L ©
(il) _the_y_ contalnigr;gly a radf’“oa' ' gﬁ; :
(ii) - the half-life ofthe isote ey

| i S - » |
-(iv) " they contain not,more 1d/or gami’““m};f;;a emitting material or not more -

. than 10 mlcrocunesgxof alp a € » fm :
- 1(v) theyare not desugned‘to'emlt alpha partlcles are in storage and are not belng used However '
- . ‘when they are removed froqstorage for,use or.trangfer to another person, and have not been .
. - tested within the reqwred leakﬁtest«lﬁ’ter}i,a{ thﬂgy shall be tested before use or transfer. No
~ sealed source or detector cell shall be stored for a perlod of more than 10 years W|thout belng
tested for leakage and/or contammatlon

'F. The test shall be capable of detectlng the presence of 0.005 microcurie of radloactlve matenal on the ‘
"~ test sample. If the test reveals the presence of 0.005 microcurie or more of removable contamination,
a report shall be filed with the U.S. Nuclear Regulatory Commission and the source or detector cell
shall be removed immediately from service and decontaminated, repaired, or disposed of in
~ accordance with Commission regulations. The report shall be filed within five days of the date the-
leak test result is known with the appropriate u.s. Nuclear Regulatory Commission, Regional Office
“referenced in Appendix D of 10 CFR Part 20. The report shall speCIfy the source or detector cell
" involved, the test results, and correctlve actiontaken. -~ _

' G. The llcensee is authorized to collect leak test samples for analy5|s by the Ilcensee Alternatively,
tests for leakage and/or contamination may be performed by persons specﬁ' cally licensed by the
Commnssron or an Agreement State to perform such services.
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17.
18.
19.

20.

The ||censee shall conduct a physrcal inventory every six months to account for all sealed sources and '
devices containing Ircensed ‘material recerved and possessed under the license. -

Thrs llcense does not authonze commercral drstnbutron of Ircensed matenal

The hcensee is authonzed to. transport licensed matenal 4in accordance with the provrsrons of-10-CFR Part-

71, "Packagrng and Transportatron of Radroa{

eMatenaI "

- Except as specrf cally provided othemase |n thrs lrcense the Irc"’efr;y@see shall conduct its program in .

accordance with the statementh' "representatlons and procedures f‘:@ntamed in the documents; including ~ “

- statements, representatrons', "and procedures in the Ircensee S applrcatron-‘famd correspondence are more

: vrestnctrve than the regulafions.
. £

Date

Letter dated Ee
Letter dated March 15,
~Letter dated: May 19,199
Letter datedz”m‘.rgust 15, 19
Letter datedi¥arch 10419
Letter dated April 11,5
Letter dated May 12, 19
Letter dated Jul.?v- 0, 199
- Letter dated AU ust 27 with
. Letter dated December 2@%99& A
: Letter dated July 3%1 998 '

ﬁ

-xsr:ammp¢w>

For the U.S. Nuclear Regulatory-C;ommi.'ssio'n

Original signed by Sattar Lodhi, Ph.D.

_August 24 1998 _ By
_ - : Sattar Lodhi, Ph.D.

- "Nuclear Materials Safety Branch 2
Division of Nuclear Materrals Safety
Region |
King of Prussia, Pennsylvanra 19406
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i -Th_'ank you for your cooperaticn.

August 24, 1998

DocketNo. 030-05248. ~ LicenseNo. 29-01022-06

Control No.- 125946

Steven A. Hormne .

- Director, Safety Risk Management e : _
-Department of the Army - - -~ - - - - —'—P TS T Tt s s Tmmm s s e

U.S. Army Communications -

Electronics Command AMSEL-SF-RER

Fort Monmouth, NJ 07703-5024

Dear Mr-‘Horne' .

This refers to your Ilcense amendment request dated July 30 1998 Enclosed wnth thlS Ietter is

the amended hcense

Please review the enclosed document carefully and be'sure that you understand and fully -

‘implement all the conditions incorporated into the amended license. 'If there are any errors or

questions, please notify the U.S: Nuclear Regulatory Commission, Region | Office, Licensing

' Assustance_ Team, (61 0) 337-5093 or 5239 le) that we can provnde appropnate correctxons and

answers

Slncerely, .
Ongmal s:gned by Sattar LOth, Ph. D

_ _’SattarLodhl Ph. D
- Health Physicist . -
. Nuclear Materials Safety Branch 2
. Division of Nuclear Materials Safety -

| 'Enclosure
‘ Amendment No. 44

- CC

Joseph M. SantarSIero Radlatlon Safety Off icer

ML10
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" DOCUMENT NAME: G:\DNMS\DOCWORK\LICLTR\.2901 02206

To receive a copy of this document, indicata in the box: "C" = Copy w/o attach/éncl “"E" = Copy w/ attagh/e'nci ~"N" = No copy

122360135

OFFICE [DNMS/RI_, N | DNMS/RI -
NAME [Slodhi ) " [ - L
DATE 08/24/98 ~_ _'|os/ /98 08/ /98 |08/ /98
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U S Army‘commdhicatlons-Electronlcs Co;nmand

' ‘ CECOM
Dlrectorate of Safety Risk Management
‘ATTN: AMSEL-SF-RE
Fort Monmouth, NJ
'07703-5024
Monday, August 24, 1998

- FROM: Mr. Barry J. Silber
PAGES: 2
TO: Or. Satar Lodhi
NRC Region |l .
Fax: (610) 337-526'.9
Reference. NRC L/cense Number 2.9-01 022—06 Mall Control Number 125.946
| Please pass this datafax ta Dr Satar Ladhl
- Dr. Lodhi, as we d/scussed enclased is the letter from J.L. Shephefd and Associates
indicating that their Model 89-26‘0 self contained callbratar contams two sources of
. Ces/um—137 .

o Your expedltlous processmg of thls amendment request is apprecfated

: Thank you.

.. Reply info:

. Voice: COM (908) 532-9723, x6440 =
 DSN992-9723, x6440
FAX: ' COM (908) 532-6403

DSN 992.6403 '

silbér@doiiﬁﬁ.rhonmputh’-army.mil .

OFFICIALRECORDCOPY ~ ML 10

V/Ay7
S MG 24 logg
FAX RECD. il




B "JUN..,-.17w19‘9E-439.554 Y WJng o . ) seessmer Pan

LSI—!E hHerd & ASSOCIATES

IOIO ARROYO AVE, SAN FernanDQ Caurornia FB40-1822
- BI8-878- 2381 FAX 818- 56] 8095

-

June 16, 1998

Burt Cummins
Ft. Menmouth

Fax: 732-427-2667 24 Pages
Dear Mr. Cummms ' |
Per your request of Ralph Jacobs, the Reglstry of Radnoac‘ave Sealed Sources and
Devices (SS&0D) Number for the Model 89 Series Calibration Range is
CASSBD‘IOSS The Sub-model desngnatlon is Modal 89-260. ‘

The maximum Ceszum-137 scurce loadmg for the Model 89-260 is 300 Cunes '
._Cesuum—1 37 total, in two sources, nomially 260 Curies and 130 m:ihcunes

The appmved saurce for use in this unit that we wm be providing is a any appnved _
source as specified |n JLS&A Model 28, 78 and 81 SS&D Sheets (enclosed)

I've also enclosed an cperatmg rnanual and desanpnve rnformatlon cn th!s dewc&

Please let me know if you require additional mfcrmatron
V'Smcerely Yyours,
~J.L. SHEPHEHD AND ASSOCIATES

. jMary F Shepherd
~ Vice President



DEPARTMENT OF THE ARMY -
HEADQUARTERS, US ARMY COMMUNICATIONS- ELECTRONICS COMMAND

AND FORT MONMOUTH ’ .
'ﬁEPL‘_I To FORT MONMOUTH NEW JERSEY 07703- 5000 . o 2
- ATTENTION OF - o C)S?aﬂb

Directorate of . _
Safety Risk Management

U S Nuclear Regulatory Comm1551on
Region I

475 Allendale Road

-King of Prussia, PA 19406-1415

- Attention: Licensing'Assistance-Section

_ This refers to U.S. Nuclear RegulatOry.Commlssion (NRC) . .
.License Number 29-01022-06, Docket Number 030-05248. '

_ We are requesting an amendment. to our NRC license to

- authorize possession and use of the J.L. Shepherd and Associates
(JLS) Model 89-260 Calibrator. The calibrator w1ll be loaded
w1th the following sealed sources:

Radlonucllde “Act1v1ty S .. Sealed Source
wCesium'137 [F i!Curies o - JLS Model 6810 t)[:l
- Ccesium 137 130 millicuries . JLS Model 6810

!
Lo Regulatory, safety and technlcal 1nformatlon for the JLS L
Model '89-260 is contained in the Registry of Radloactlve Sealed S
" Sources ‘and Dev1ces, Safety Evaluatlon of Device, . Number '
CA598D108S dated April 13, 1995. "The -JLS Model 89. Serles

- calibrator is:a shielded box design.. The JLS Model 89 contalns

sufficient shleldlng such that a. shielded room/fac111ty is not
-warranted. The cavity door and the source operatlng mechanlsm
‘associated with this calibrator are: equlpped with solenoid. ,
latches, which are spring loaded in ‘the “locked” position. ~The '
'callbrator ‘also equipped with a switch, constructed in such a
manner that the door cannot be opened unless the source rod is in
‘the shielded (off) pOSltlon, the solenoid latch is locked

- engaging the switch for the door latch solencid. Likewise, the
source cannot be exposed (on) unless the door is clesed, locked,
and engaging the switch for the source lock solenoid, while the
door bolt is in position though the arm welded on the door. <The
microswitch is operated by the door bolt, when it is in the
lockéd position and is actuated '

he callbrator will be used 1n£: Eé/;;
Fort Monmouth, NJ. o . g? '

?F 1 25946

OFFICIAL RECORDCOPY oo @) momarms  ML1D - AL - 3 -
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JLS representatives will perform installation of this system,
including all safety and interlocking controls. They will also
provide training on the operation and use of this system to our
Uuser personnel. These individuals already meet the operator
tralnlng crlterla, based on their education,’ training and
‘experience. The JLS Model 89-260 is required to support our
. calibration of portable radlatlon detectlon 1nstrumentatlon and
personnel dos1meters ' : -

Use of the’ callbrator will be restricted to approved ,
calibrator operators. - Access control of this facility is under
~direct key control, limited to authorized users/operators and
- radiation protection staff. Thermoluminescent dosimetry will be
assigned to ‘calibrator operators. Calibrated radiation detectlon
instrumentation is avallable for use w1th this callbrator

Leak testing . of ‘the sealed sources in the JLS Model 89 w1ll
be performed at six-month intervals. Nonroutine maintenance of

" the calibrator will be performed by JLS or other persons

spec1f1cally llcensed to perform such serv1ces :

Enclosure 1 is the J.L. Shepherd Model . 89 Installatlon and
_,Operatlng manual, 1nclud1ng -emergency procedures to-be followed..
A standard operating procedure will be developed and 1mplemented ,
and will contain instructions for the operation,. use, malntenance
" and. emergency procedures as recommended by the manufacturer
" This includes verlfylng the .proper functlonlng of the 1nd1cator_
‘”llghts and 1nterlock systems and 1nspectlon of the callbrator
' door hlnge plns S i

, Your expedltlous process1ng of this- amendment request 1s
-.apprec1ated ' :



_ Our Point of Contact is Mr. Joseph M. Santarsiero;of the
undersigned, Facsimile on (732) 532-6403 or (732) 542-7161; Voice.
on (732) 427-4427/3112. ' ' T : - _
: Sincerely, o

'STEVEN A. HORNE -

Director, Safety
A Risk»Managementg'

"Enclosures
_Cpr Furnished:

'Commaﬁder, U.S. Army Materiél~Command, ATTN: AMCSF—E,,5001~VZ”
Eisenhower Avenue, Alexandria, Virginia 22333-0001 s
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o OPERATING MANUAL
' MCDEL 89 SEIELDED CALIBRATION RANGE
 COMPLETE WITH MCDEL 78-2M CALIBRATOR
AND MODEL 154 ATTENUATOR SYSTEM o

TABLE OF CONTENTS

- Bage
I. MCDEL 83 RADTATION SAFETY...... e e 1
Leak Test.....;;.-.;_,i_.Q}.Q.;.ﬁf.l.‘.,,.l ....... 1
II. MODEL 89 OPERATING TNSTRUCTIONQ.;-.;' ........ Cee 2
A, OperatLﬁg Inst*uctlcns - chel 78-2M _
_Callbra-cr...-.....................,, ........ 2
B Operating Instructions - Wodel 154‘ , o
Attenuater System.......i......... S -
(o lOnerat;rg Instructions - Mcdel 89 -
: ~ Shielded Calibration Range................. .3
Do Adjustment of the Table POSlulOn Lndlcatcr... 3
E. = Emergency Procedures........... ,..,...,,,.ﬁ,;lg 4
‘F.  MaBIiNtenanCS. .. ..c..ucves-n- e S T A
G.. Calibration Procedures for Model 89 . : o
' _Callbratlon Fac111t1es,:.;;;,ﬁ._ ....... e i A
DEVICE cvRTIEICATION.;.;...;;..;;,{.m;;.., ..... iie.... B
PRODUCT WARRANTY...-;.,;..,u.,;.,;.;..,;,h.:;;v ..... ceee 9
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These wipes should be méasured on an instrument capablé
‘of detecting 0.005 uCi of Cs-137, Co-60, or . Sr-90,.
depending upon isotope locading of your device. o

If contamination above this level is detected, remove

~the device from service 1mmed1ately and notify the

manuFacturer

NOTE: Thé 0.005 uci level ig that generally prescribed by regu-
latory authorities; 1nd1v1dual instltutlons may regquire more -

stringent

standards.

CII. MODEL 89 OPERATING INSTRUCTIONS

A,

'OPERATINGvINSTRDCT;CNS - MQDEL 78-2M CALTBRATO

‘To expose either source, press the scurce release

. switch, grasp the kblack cperating knob and raise it.
‘The source is -now unlocked. NOTE: The operating.
- handle engages the norlzcntal sl rt 1n the ;ower cover.

To - féturn the source to the "GF“" p051t_on ‘grab 'the

. cperating knob and push knob to the left and lower the

- xnob until the operating rod rests at the hottom of the

d.'milléd.cutCu:; The source is now fully shielded.

The green light will glow when both sources are in the

" Attenuators are mc&ed frem the “Open" to the "Attenu~'_l"

"OFF" position. Individual zred lights glow when elther

of the sources are in. tne "TRRADLATE" pCSlClon_

QPERATING INSTRUCTLONS - MODFL 154 ATT NU TOR SYSTEM

‘ate" position and vice-versa by sliding action operated
by’ the handle attached to each attenLator._,These

handles extend through the side of the calibrator and _.'

are equipped with an extension rod and a black knob

facing toward the front of the callbrator

| CAUTION. DO NOT ATTEMPT TO TWIST OR TURN TEE OPERATING
EANDLES._ TBIS CAN DAMAGE THE AETENUATORS

Operate the attenuators by slldlng ‘them ln a horizontal
direction using the handles provided. With the attenu-
acors in the "Attenuate" position, they are pushed
fully in toward the center of the calibrator. With the
attenuators in the "Open" pOSltlon, *hev ave pulled out

agalnst che 9051*lc11ng stops nrovlded

-3~
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OPERATING INSTRUCTIONS - MODEL 89 SHIELDED CALIBRATION

' Remove the lock from the door latch. With both sources

in - the "OFF" position, press the momentary pushbutton

- switch located at the side cf the interlock bex which

in turn 1s located below the attenuatcr system and open

the door

',The access plugs on’ the back surface are ‘accessed by

'remoVLng the lock bo‘t and sllbplng the plug out.

InStruments to be calibrated. are placed on the rolllng
table which is equ-sned with a scissors-type operating

-mechanism operated by a handle facing the end of the

range. The elevatiag rabie has an engraved plated on

'the top (at 1 cm. 1pcervals)

Place the center of che detecror to be calikrated. at

.the center of table. the center of table (0-0 line) a

minimum of 3", ideally 5" above table top. Nocte:  Less

‘distance will result in apprcxlmately 4% scatter.

Adjust the elevaticn so that the center of the detecror

is at the center of the vertical scales mourited in the

n1ddle . Close the door and raise the desirsd source.

. “The source-to- -center-of detector distance may be read
’dlrectly on the coun ay mountea below the docr._

The handwheeT found below the access dcor to the cali-
bration range cont*:ls the dlstance of the rolling

'table

'-'.Anmsm; OF THE Tp.sm POSITION INDICATOR

With the table posit 1oned so that the edge o:’e“e table

- is. in contact with the front face of the 4interior of
. the Model 89, (at the centerline of the beamport), the
-table 9051t10n 1nd1cctor suould read exaccly 281. .

Adjustments may be made by locsenlng the set .screws in
the counter drive snrocket making the necessary ad-'
justments and tlgh;enxng . , :
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EMERGENCY PROCEDURES
If, at any time, ‘the operation of the source rod
becomes difficult, the calibrator should be removed

from service. It should be taken to. a hot cell, the
source rod removed and both the source rod and the tube’

‘through which it slides should be cleaned. ' Difficult

operation will be caused by dirt or forelgn particles- -

,fal’lng 1nto the source tubes.

'MAINTENANCE

DO NOT LUBRICATE TEE SOURCE ROD AT ANY TIME IN ANY WAY.

b".>.LUBRICATION OF ANY KIND WILL VOID THE WARRANTY .

Operate the unit in a'"lean atmcsphe*e Do not permit
other particles to fall into the hold at the top of the
unit. When not in oueraCLOn, it is recommended that
the calibrator be covered, i.e., w1th a plastic bag

CALIBRATION PROCEDURES FOR MODEL 89 CALIBRATION

_FACILITIES

SECTION I: INSTRUMENTS USED FOR PRIMARY CALIBRAT;ON
BY J.L. SHEPHERD & ASSOCIATES '

The primary instrument used in cnllbratlon Model 89
Calibration Facilities is the MDH Model 2025AC Radia-
tion Monitor with Model 20x5-3 (3cc) anc 20%5-180 (180
cgc) Eeectrometer/lon Chambers, which is' custom built to

spec*rlcatlons for J.5L. Shenherd & Assoc‘ates by MDH.

'Alternately, tne Landsverk Model LS& Roentgen Mecer,

with 20 mR Model 121, 100 mR Model 122, 1 R Model 123,
10-R Model 124, 100 R Model 227, 1000 R Model 128 and

.10,000 R Model 129 Chambers, is used for cal*bratlcn

.A,SECTION T STANDARDIVATLON OF PRIMARY CALIBRATION

'INSTQJWENTb BY SHEPHERD & ASSOCIATES

: The MDH Model ZOZSA“ Rad*ahlon Mon*tcr wlth bcth cham-"
‘bers is calibrated by MDE at intervals not exceeding

one (1] year. Addlt_onally, thée MDH Meter is calibrat-.
ed gquarterly, in-house by J.L. Shepherd & Associates,

against a NIST (formerly NBS) standard radium sources,

Cartificate Numbe 30213, 30214.and 30207 through 30212
(inclusive). - Note: " The_er;glnel and  all hlStOIlcal

 -4_
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Certlflcate of Conformance Reborcs by MDH are kept on file

. at J.L. Shepherd & Associlates ‘for meters used by J.L. Shep-
. herd & Associates. Orlglnal reports are provided with each

"MDH meter purchased through J.L. Shepherd & Associates. The

Landsverk Model L64, with the various chambers as llsted is |
calibrated quarte:ly using the radium standards as listed

- above and by cross calibration with the MDH Meter, under

ldentlcal operating conditions. _ ' :

SECTION'III: CALIBRATION PRDCEDURE FOR THE MODEL 89,
E USING THE MDH 2025AC RADIATION MONITOR
AND CHAMBERS

' The' primary Dose Rate vs. Distance Curves cover the 350
through 500 millimeter source centerline to 0-0.table
location distance. These curves are generated by

”_ut11l21ng the MDH Model 2025AC Radiation Monitor and
ion chambers, as listed above. Each chamber centerline
is positioned at the centerline of the source and 5"
above the 0-0 line on the calibration table. The data
on the curves have had all necessary corrections . for
ambiant temperature and pressure, as called out in the
MDH Manual. Note: All data taken with the 20x5-180
(180cc) chamber is normalized to data taken with the
20X5-3 (3c¢c) .chamber .to- etiminate the gecmetry. differ-
ences due to the s*ze variation of these. Two chambers.
All calibratiorn with the 20x5-3 chamber, except for in-

. port positions, is taken w1;n the cpamber axls perpen-
-~ dicular to the scurce. LT

Correction ‘Calculation used by J.L. Shepherd & Associates:

Correction Factor

-~Chaﬁber\ ) TEmperatu:e .. Pressure
Correction o : _
: - 273+ Cc 191.3 .
3ce __ .- SE R 3Tk X80 =
e o ST - (R/BEn)
 Sample Equation: T
. - :'273 + 2l 67 C : - :161.3.' ;fﬁ}i: ‘ S
ice 233 7 Tass X 3739 x 30.21 X 60 = 358.86
- o S - S - {R/hx) -
‘1.  Ascertain the table position indicator is reading correctly,

per Section D of the. Operating'Iﬁs;ructions.- NOTE: Sourceé

centerline to 0-0 table location is carefully calibrated,
using a precisicn scale, prior to orlglnal callbrat;on at
the factory Also ascertaln that the table is level.

2. Uelng ‘the callbration ng ’provxded by J. L shepherd &
o Associates), ring stand or other Elxtur orient the center~

l_ne of elther chamber as _ollows

—

. -5-
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a. In the source centerline, as determined by the vertical
: scale (or the vertical center of the beamport, with
chamber axis perpendicular to the source (or parallel

to the beamport) o : ' o -

b. 5" above the table top at the 0-0 line of the table.
- Note: Although the instrument table is aluminum, we
have found 4% scatter off the table to 3" above the
table, which is why we reccmmend that probes be located

gn from the table top. .

The 0-0 location will provide calibration pdlnts for the.

300 through 500 millimeter range. To achieve the 250 mm point,

the chamber must be positioned at the 6 line perpendicular to the-
beamport and the S centimeter line (towards the beamport from the
'0 line) parallel with the beamport; the distance indicator will
. now read 350 for the 300 mm posztlcn and 300 for the 250 wmm -

pos;tlcn.

3.

o scale.

Primary socurce and attenuater calibration. Starting at
either the 300 or 500 mm distance {(table shOuld be moved in
one direction only during calibration té avoid the + 1 mm
backlash in the drive system calibraticn points are taken,
starting with no attenuation thrcuah X-2000 for the 20x5-3

"and starting with X-40 (to avoid saturation of chamber)
‘through X-8000 for the 20x5- 180 chamber, for units with a
400 Curie primary gcurce. : .

‘20x5-3 Notes : Ca¢1 ration aolnus are taken on "Rate®

until .099 (less than 3 signiZficant numbers) is reached.
Subsequently, 1l to 2 minpute integrated runs are taken on

"Exposure", 20.0 mR or less is the parameter for starting a
2 minute run. Exposures for longer than 2 minutes are not
,requlred as these points (approximately 6 with a 400 Curie

primary source) are calibrated with the 20x5-180 chamber.

For units with smaller primary sources, a minimum of ¢ cross

calibrations are required {X- 40 Lhrough X-200 Attenuators)
at all distance pos;tlons » I

'vf20x5~180-Notes-' ;allbrat:ca Dclu*= are all taken ori "Rate".

'Seccndary scurce callbratxa 'The ‘secondary (usually 120
‘'mCi) source is calibrated w-cn the 20x5-180 probe on ."Rata",

unattenuated. _ Attenuactor values are determined during
primary source calibraticn, so thls procnss is not dupllcat— x

ed with the secondary source.

‘RO-7 Port Cal;bratlon.  The RG-7 calibration port (an option

which takes the place of a 130- mCi source) is calibrated by
placing the 20x5-3 chamber in ths centerline of the port and
taking pOlntE on "Rate" at 1/4“ dlstances, usxng a prec151on

E-



JUN-17-1998 - 18:83 ;fw{LSQ - . _ ,3“3 - 8188982361 P.22

FEEPSAVI TP S

P

§. RO- 23 Port Calibration. 'aAll calibration ports for the RO-23

. are taken using the 20x5-3 chamber (or Landsverk 10 mR
chamber) atc 1/4" intervals, using a prec151on scale at the
‘vert::Lca1 centerline of the source.




. This is to acknowledge the receipt of your-letter/application dated
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%here were no administrative omissions. Your application was assigned to a

‘technical reviewer. ‘Please note that the technical rewew may identify addltlonal. '
omnssnons or requnre addmonal mformatnon .
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A copy of your action has been forwarded to our License Fee & Accounts
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" You may call us on (610) 337- 5398 ‘or 337-5260." '
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