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Designer and Manufacturer LUDLUM MEASUREMENTS, INC. 
of POST OFFICE BOX 810 PH. 325-235-5494 

SClenhflC and Industrial CERTIFICA TE OF CALIBRA TlON 501 OAK STREET FAX NO 325-235-4672
InstrJments 

SWEETWATER TEXAS 79556. USA 

CUSTOMER PIKA INTERNATIONAL 201345511338474ORDER NO 


MIg Ludlum Measurements, Inc Model 2350-1 SenalNo 221027 


Cal Date 29-May-G9 Cal Due Date 29-May-l0 Cal Interval 1 Year Meterface N/A 

Check mark -Alpplles to applicable Instr andlor detectJr lAW mIg spec T 76 'F RH 41 % Alt 7038 mm Hg 


New Instrument Instrument Received /Wlthm Toler +-10% 10-20% Out 01 Tal ReqUiring Repair Other-See comments 


./ Mechanical check ./ Input Sens Llneallty 

./ FIS Resp check ./ Reset check ./ Window Operation 

./ AudiO check ./ Alarm Setting check ./ Battery check (Min Volt) 4.4 VDC 

./ Ratemeter Lmeallty check ./ Inlegrated Dose check ./ Recycle Mode check Threshold 

./ Data Log check ./ Overload check ,,/ Scaler Readout check Dial Ratio 100 4 mV 

.l'callbrated In accordance With LMI SOP 148 rev 12105189 Calibrated In accordance with LMI SOP 14 9 rev 02/07/97 

y' HV Readout (2 pOints) Refllnst 500 V Ref Iinst 2000 I"I"I'} V 

COMMENTS: Firmware 37122N28 

Gamma Calibration GM aetectOfs posItIoned perpendicular to source except for M 44-9 In which the front of probe faces source 

Probe High Unltsl Dead Time CalibratIOn Lmeanty 
Model Sellal # Voltage Threshold T!me Base Correction Factor Constant 110%* 

Detector' 43-37 A PR216878 1250 100 7 I 1 823569E-05 1 OOOOOOE +00 

Detector I 43-37 B PR216878 1700 100 2314757E-05 1 OOOOOOE+ 00 

Detector IJ 43-68 A PR216846 1200 100 1 669870E-05 1 OOOOOOE+OO 

Detector" 43-68 B PR216846 1650 100 2 089564E-05 1 OOOOOOE+00 

Detector # 

Detector # 

Detector # 

Detector # 

Detector # 

Detector # 

Units:O -- radl '" Gray2 -- rem3·· Sv.4 .• R 5 -. C!K¢ -- OlstntegratJom;- CountsS -- Cl/cm sq 9 -- Bqt'cm SQ 

Time 8a5dl-- Secondst .- Mtnutes2 -- Hours ~ See attached detector documentation If app 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 
CAL POINT RECEIVED METER READING" CAL POINT RECEIVED METER READING·Digital 


Readout 400kcpm 4<IQS!,,{o') tfoo.>6(o') 400cpm <--foro , 40(0' 

40kcpm 40cpm 'i..L 'f -J.­LfOO.5 1 ,±"",s 14kcpm J-foQ '-f<N 

l ...d"Jf'Tl MeasufemefllS Inc cerMles thallhe above 'nstrument nas been cahbrated oy standards Ira<.eabte to lhe Na!lonallnstllute of Standards and Tect:n'3logy or to the cahbfahon facl~llles of 
o1t>& Inler!1<1l,onal $tanoal(].s Orgar'lza:lon rn~mbl~fS or r>ave been denoted Irom accepted values of natura, physIcal <.-onSUipts or t1a'.e been Oerlied by tile ratiO type of calibration t9d1n,-qIJes 

f'.a ca',brat,Qfl s)'sleM conforms to the req.;.refr'eJ1!S of ANSI1NCSL Z540,'-1994 and ANSI N323-1978 Slate of Texas Cahbrahon license No LO-1963 

Reference Instruments and/or Sources: Cs-137 Gamma SIN S-39411122 1131 059 280 60646 

1162 G112 51J5 nOQ8 T879 E552 E55, 720 734 '6'6 Neutron Am-241 Be SiN T -304 

./ Alpha SIN Pu239 sin 5283 y' Beta SIN Te99 sin 5296 Other 

y' m 500 SIN 114520 y' Multlmeter SIN 78401030 

Calibrated By Date 

Reviewed By Date 

fORM C<l4C 1U!1 :,1;008 Tni~ certl!I,:a!a shall not be reprod,-,ced except In lui: WltriOU! the wlltten appro,al uf Ludlum Meas'Jrement'i Inc 



LUDLUM MEASUREMENTS, INC. 
DesIgner and Manufadurer POST OFFICE BOX 810 PH 325·235·5494 

o· 501 OAK STREET FAX NO 325·235·4672
Scientific and Industnal 

SWEElWATER. TEXAS 79556. U SAInstrtJrner~ts 

Bench Test Data 

Detector 43·37 A Serial No. PR216878 Order #. 201345511338474 

Customer PIKA INTERNATIONAL 

Counter 2350·1 Serial No 221027 Counter I nput Sensitivity 4.00 mV 

Count Time Distance Source to Detector 

Other Cal Constant = 1 ooooOOE+oo Dead Time" 1.823569£-05 

High 
Voltage 

\l~""; 

I ;1..00 

.If<1;J..So 

1300 

13$" 

Background 

5 

'3 

3 

I.f 

Isotope 1'",;0.3'1 
SIze ;1.''.6co """ 

5,M.S 

>, i"S 

5,"I.j 

5,"';I.,,! 

5,,,74 

Isotope 
Size 

Isotope 
Stze 

Isotope 
Size 

.-<.J5 
DateSignature 

L vdiUfl"l Measuretn4;tnts, Inc tettrlitU that in$ above !nstrumern ties been cahbna:ed by standards traceable to the NahMal ftrstltute of Slandatds arnJ r ~ Of 10 1he callbfMIOO taGIlllies of 
u!N:w Intemahonal Standard. Or';JQMUaI,on 1""'~,bINS. or M¥O btUtf'I den¥oo froro acceP!e($ value. of natural physICal cor.:a.!anl$ or h~..e bean Oeth'iM:t by th4t ral<Q type of c:..l;ldlbratoOn te<;hruQues 
Tne (1):iif)ra!,on s¥stem c.oruOfn"'~ to the (eqUlfemenrs of ANSl/NCSl 2540-'- T994 and A.lIfSI N323·t978 Sta1e Of Texas CalIbration lICense No lO· 1963 

• Serving The Nuclear Industry Smce 1962 • 



LUDLUM MEASUREMENTS, INC. 
Des!gner and Manufacturer POST OFFICE BOX 810 PH. 325-235-5494 

of 
501 OAK STREET 

SCientIfIC ,Md Indu-stna! 
SWEEIWATER TEXAS 79556. USAInstrumE'fliS 

Bench Test Oala 

Detector Senal No PR216878 Order #. 201345511338474 

Customer PIKA INTERNATIONAL 

Counter 2350-1 Senal No. 221027 Counter Inpu1 SensitiVity 4.00 mV 

Count Time I ",'''I, Distance Source to Detector 

Other Cal Constant = 1 OOOOOOE+OO Dead Time = 2.314757E-05 

High 
Voltage 

1/,5011 

I b 7S 

:t- Il 

11.1­

Background 

»") 

703 

C)'15~ 

) 1"11 

Isotope 1,,)'1 
Size 33,-<oo~ 

10, 111 

I I, q't 

I ;:t, I b-'f 

) ;J., ",s'l 

Isotope 
Size 

Isotope 
Size 

Isotope 
Size 

,.. : 

Signature Date 

t 1.JC!um Measv.rernerns inc ce;trl'l!lS lhat the above !f"lStflJw-ent has btler; catlbtatoo by standards t! aceabta to !h$ Nah,1nal jnsl;lut(! Of Standards ana f &(:11nolo~w VI IQ the cabbrattor: facIlities of 
;;'l1M' tnlertl<\l:lon;jl1 St~nd¥ds Organ!Zald)'" members. Of have been derlYed fn:::m acClltpt&d values of nall)fa! tJhylilt;B! tonstanls Of hailS be.,r\ dert\l&d by lhl'!' rallo type Of cahbf'ati{.}r! t!K.tV'11Q\JIU 

itlS CaH.lf3hOfl SY~!$ffiCOTlfonl;!i 1{) lhtl: reql..i"~"ents of ANSliNCSl 2540,' ,1994 and ANSI N323-1g;a State of Texas Calituatian lIcense No LO-1963 

fORM C4D 04109<"2003 
• Serving The Nuclear Indus/ry Since 1962 • 



LUDLUM MEASUREMENTS, INC. 
OeSi9ntf and Manutac!iPer POST OFFICE BOX 810 PH 325-235-5494 

of 
501 OAK STREET FAX NO 325·235-4672

SCientific arm !ndustna~ 


Inst1LOments 
 SWEETWATER TEXAS 79558 USA 

Bench Test Data 

Detector 43-68.A Serial No. PR216846 201345511338474Order # 

Customer PIKA INTERNATIONAL 

221027 400Counter 2350·1 Serial No. Counter Input Sensitivity mV 

Count Time Distance Source to Detector 

Other Cal Constant" 1 OOOOOOE+OO Dead Time" 1669870E-05 

High Isotope P",:l.}'L Isotope Isotope Isotope 
Voltage Background Size Size SizeSize ~4-,kw "'~ . 


/1 (}"," 0 5, go" 

/ISo () (,.027 

,f1:200 .3 (;., IS"! 

iJ'+p.S"o t" 
/3oe [',04> 

Signature Date 

l U(]1uf:'l MEt\uuremerns, me CSt1mes. that INI abo~ Instrument has been calibrated oy l1tandards traceable to lhe Nallona! lnstrtote of $landafdiS and T ect'tnotGg) or to the calIbratIon !acllrlt"$ of 
eUlef h1temai<0!1a1 Standaflis OrgantlailOl'l meml;)6f$ {)I havil *" decwed !tOm ~te<i values of natural physlcsl conslanb oe'tHh'a Deen d~tr".ed by the rattO type of callbfatlOn t~u$S 
ftje cahbratfOl1 sY'$tem co<mmr.$l<;; th6 r~!,.llfemefll$ 'Of ANSUNCSL Z541)..1·!994 and ANSI N323· '9:a State of Texas Caljbf3t~t\ liCense No. LO~19G3 

~ ()RM C4D 04/091;[00'3 
• Serving The Nuclear Indus/IY Since 1962 • 

http:d~tr".ed


LUDLUM MEASUREMENTS, INC. 
Oeslgner ana Marufactur6! POST OFFICE BOX 810 PH 325-235-5494 

of 501 OAK STREET FAX NO 325-235-4672
Soentlfic ar.C h'':dustnal 


tn5V{;menls 
 SWEETWATEK TEXAS 79556. USA 

Bench Test Data 

Detector 43·688 Serial No PR216846 	 201345511338474Order#. 

Customer PIKA INTERNATIONAL 

221027 	 4.00Counter 2350-1 Senal No 	 Counter I nput Sensitivity mV 

Count Time i II< ,;, . 	 Distance Source to Detector 

Other Cal Constant LOOOOooE+oo Dead Time = 2.089564E-05 

High 	 Isotope Tc.-"l"i Isotope Isotope Isotope 
Voltage Background Size Size Size Size.JJ,ZOq.~.... 

I ~ t;tN ,zn Ii . .2L(' 

!{,.l.> ;:(,1 P,I» 

:K: 	 u.s;; 31 \ 1.2,o~J 


Ib'1S 1"1 
 1).,01'1 

DateSignature 

LI.ldiUryl MeasV!'emeflt$ Ir>e cerMes mat the above .nstr~l has been cal,brated by Sloodanjs tface3t$ to lhe NatIOnal !rlshlule 01 Standards and T8C~¥, Of 10 lhe cabbfaooo facthlle$ of 
nihor Inl.rnallOl"lal Standards Organ,zal101'l N'l$rnber" Of halle been OIVlv$Q from ~t.<I VahA$ of N1Vfa! pny.,csl constants 01' hav('l been OOtJl.'(!"o by the fatlO type of caf«atlon t~$ 
rna cahbrallOf1 system c.onlorms 10 lhe reqwrerrents.of ANStlNCSL 2540-1-1994 and ANSI N:t?3-'f978 	 State of Texas CalibraMn lICense No to.1963 

• Serving The Nuclear Industry Since 1962 • 

http:reqwrerrents.of


--

Des:.-g('!t:r ()!"'c ,Yant...fcc h.ir~lt 
Of LUDLUM MEASUREMENTS, INC. 

SCHM:ific and IrduslnQl POST OFFiCE BOX 810 PH. 325·235·$49 .. 
Instrutl"lel"lt$ CERTIFICATE OF CAUBRATION SOl OAK STREET FAX NO. 325·235·4612 

SWEEiWATE!<. TEXAS 79556, u.S, ....., 

CUSiOMER .J'IKA INTER~!~TlONAL __....._. __ ORDER NO. 2.O!!?6671331 

l\\lg. l.udlu~05I,JIem~Jl!.i.)nc, . Model __ .. __ 24tP _. _ Seriol No. .-JU65.'1_ 
Mfg. .Lgdlum Meosu~em..ft!'11.S, Inq.". Model __44::9..3. __ _ Serio! NO.. • EIL.J!lf£~-01­
Col. Dote Cal Dut~ Dele 1I.No'!::Q9 Col. imervcl -L1eOl Mete'face __2C2.a5L 

Check merk ~applies to oppllcab'e imlr. and/or detectof lAW mIg. spec. T. _ ... lA.. "F ~H __ .,,:2 % AI! . ...lQ.:.8 mm H9 

I New I1strument Ir.stroman! Rf~ceived ~lithll1 Ioier. +·10% .J 10·20% [J Out of :01. :::, Requiring Repair rJ Other·See ccmmenls 

y( Mech<lIllCOI Ok i:.t M~tet Zeroed :J 8ackground Sut::lract Input Soens. Une<;;rity 
o F/S Resp d [;(1 Reset ck. ';t Window Operalion ~ Gect"opi<;m 

IJf ,t.udio CK. Rf A:orm Selting ck. -;z Bott. ck. (Min. Voll) ... 2.2 vec ~~S-232 POri 01( 


~brated in oCcCrdcmce wilh LMI SOP 14.8 rev 12JO.s/8~ :. Calibrated in accordance with ~MI SOP 14.9 re~ 02/07197. 


Irstn..;lr.enf '/clt Set -125 v 

../. ;.:,,, Readout (2 point;] Ref./;nst . 

.,'mwCle Version 310Jr2.: ~C2..- (EEPROM Settings) 

Aipntl71:reshold _--1'2rL..",,"" user TIme: _ JLl) _ 
Beta Thfcs'loid: .• '3. ~"'_ AlpM Alarm: S{)ODJL 
Bolo window: _ ..3..Q "PrY" .. Seto Alarm _ 5.£'-'> Q.... 
C'lerlood SsT 10- .s:~ ~w.:e. 1;rUb....l:ep,,!& AlB Alorm. ...:rc()()O 
Im;ll;ment co:ibroled with 0 .-.31". COb". - ..... _..J llii J.:lOO.S:­Model 2360 Dote: 

Hgh vcltcge set with de:ectQr.i2Ls.~~&14.0 Calibration Dole Dve:L1i.l1i.iI.I,L 


COMMENTS: 

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING" 
~._~JCQ(t _ 4QO.~.C.R!ll..-_ ._.tlt2fL~. _. iP.Y 
_xJQJ.X) __ .J..A..Q I~O_..tQOk~_.. 
_ .)(100 __!lOk.J:S<.m __ .......!:loc;!._ _ . _'1tJ1L 

. __ /~jL __._/510(L.. ~pnL _ IJUJ. _. 
.Xl..Q 4.kj;;pt'IL­ __'141L .... _ '/fl{) __. 

_ xlO. __ ... lkJ;Q.m.__ ...._--'{lO__ ~ 1!2.f. ... _ 
.__~.q.r.;pfl:1____x1_.. ~~ _'dOlL- _... _ .-=1~() 

__.xl..__ _ .. _LOO~ ..JO(L ~ I a.a. 
'Uncertainty within ! 1~ C.F. wilh"':!: 2C'X. ~Ll Range(s) Calibrated E1edronicclly 

REFERENCE INSTRUMENT INSTRUMEr-r REFERENCE INSTRUMENT IN$TR'JMEI>.T 
CAL POINT RECEIVED METER REA:lINC;' CAL POI~n RECEIVED METER READING' 

Crgilol Log 
Readout -. ~.~k~ -~6j1E) _3 WIf.J}) Scale 

_ J()~rr ~6_ - --.~m=:-) W.O_lkcpm ..':U.O - -­
.~OOC.Dm ___..'i.r:L-_. If.Q . _. _. 

-- 4OJ::pm.. -- ...J:/.....- ....- _.......:1. ..........- -­-~ 

".Glum MCcsur""""" .. InC. cQ/1lr,eo 'I>QI '''I) ooove m"""""'" l'IOS tle-etl .::aitrO'ed by stcndOtes tT<:tceooJe '0 tne Nollonol iMtllUfe ,)f Slor-<lCrd< Qr1d 1""troIogv. 0< '0 "'Q CQ/Itltl)'i')'l rcC'me; ~l 
o·~ Inrcrnctonot Sfc:nooras ~nl0~ic;(l metnc~ ::; hQV~ t>een derived 1rom occepted 'ICkoes-af notvfOf ChY"C?! ccnst~1s CJ hove ~d~lVed by the (et:"" typQ Of c04ibrabcn ;i.~CM(l·_~ 
"'e ccfCfafton ",""em CON"""".O 'he requ.reme,lIS 01 ~SVNCSlI;,.o.l·119' "nd AN$l ~1978 Stare 01 T""OS Cobbialion license ~Io lO·' 963 

Reference Insltumenb and/or Soulces: [l S·394Jn22 CJ 1131 L.i 781 rJ CS~ :..J 280 I_J 60046 
Cs·137 Gamma SiN l h 162 ~ Gil:? MS6.5 -= 5105 [J flCCS -: 1819 ::J E552 :-:J ES51 :J 720 [J734 ;]1616 NeLtro,.. Am-241 Be SIN r·3Q.:I 

.;; Multimeter S/N_. ... _.. 86.2.:.5.0090. .. 

Date -1{~.~J)V=:..1 L 

thSCtf'HfeU1(] ~,~f r..e reprOCUCI:l<l-:?M:e:Of;~ ttl.'. "N!+.... Cul!1"\e 'M.Hon occro'~ci of l:"dvm M80St.01~1S. Jr.e POSted Oielecfric (Hi.PCI' ond Co..,l;n"I!', 'ell 
r~M L'2:X lJ/15J:CQl Failed' 



LUDLUM MEASUREMENTS, INC. 
Designer one Monvfact~~"" POST OFfICE BOX 810 PIi.325-235·5494o. 

Scientific end ir.dustriol 501 OAK STREET FAX NO, 325·235-4672 
Im1l'\JI'I"ef"l, SWEEiWATEl? TE.XA$ 79556. U,S,A 

Bench Test Data For Detector 

Serial Nc. Order 1* .20 1196!:? /331787 

Customer PIKA INTERNA nONA:" Alpha 'nput Sensitivity .j2n­ mV 

COvnter Beta Inp\Jf Ser.sitiv'ty 5,.)_ mV 

C01J"t Time 1Minute Bete Window ._ ~O_._,."v 
Qtner . Jistcrce Sour~e to Detector .iJ..)I .fM ...t" ~_ 

Isotope 
SizeHigh BaCkground 


Voltage 8el;)

AJp~ Bela 

pQ .j6!L _.. VCIO_~.7Li ~ 1-<tVr-_ ~)_ :..~oj 
-.l2s=- nO..L'1J.IlL __ 22Z_\...~_}_1~ i-_·1...:.13MIf 

2':LU_ .--'1.0..:2 __..P:itL~-_.1lJL~_JS_ ~r.J~ <L -_.: 3J()~i 

~.". "'- ---+ -I 
!4 ­ I 

I
'-1' 

--::: Gas ProportiOt'\ol detector count (ate decreased s 100:. ofter 15 hour stalic test using 39" cOble. 

.. Gas proportionOI detector count rote decreased s 10% olter 5 hour static test using 39" cable and alpha/beta coonter. 

• Serving The r-.uclear Indvstty Since 1962 • 



DeSigner and Manufacturer 
of LUDLUM MEASUREMENTS, INC. 

Scientific and Industrial POST OFFICE BOX 810 PH. 325-235-5494 
Instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672 

SWEETWATER, TEXAS 79556. U.S.A. 

'JSTOMER __PIKA INTERNATlON~.__._____. ______. ORDER NO._ _~134288/338292 

Mfg... _Ll.ldl!lmMeQMt;!ments~<;:_.___ Model .__________236Q....., __ __ Serial No. _U?"IT..J ______.__. 
Mfg. ___ LudlY~4lmleo1iJn~. Model _~_... __.___ Serial No . ..fll~ To~ __ 
Cal. Date _ .____.29-M~____ Col Due Dote _____2~-M9.)I__liL.__ Col. Interval_-L)'ear . Melerfoce _202-{3SL 

Check marie g applies to appficable insfr. and/or detector lAW mfg. spec. T. __7L OF RH_ __ 4J % AII.W.a.. mm Hg 

New Instrument Instrument Received 0' Within Toler. +-10% 0 10-20% 0 Ouf of Tof. LJ Requiring Repair rJ Other-See comments 

M' Mechanical cle:. Gll' Meter Zeroed 0 Background Subtract 0 Input Sens. Unearity 
o FIS Rasp. ck Gll' Reset cl::. Iil Window Operation btl' Geotropism 

Gll' Audio ck. r;tr Alarm Setting ck. [~ Batt. ck. (Min. Volt) .._..kL.VDC 0 RS-232 Port OK 


r\2lCalibrated in accordance with LMI SOP 14.8 rev 12/05/89. Calbrated in accordance with lMI SOP 14.9 rev 02/07/97. 


Instrument Volt Set JSo_._ V 

~ HV Readout (2 points) Ref./lnst. __~_.. V Ret/lnst. 

Firmware Version: ...:J11ili:?,... ?1_ (EEPROM Settings) 


Alpha Threshold: , (fo n v User TIme: .0,)-___.. _
-'-7-'-'--' 
Beta Threshold::>3.~ _ . 	 Alpha Alarm: s..~L 

Beta Window: ::)? t"\ V Beta Alarm: ~~ '_._ 

Overload:.:,,, \...k!:>~~h\-;l;~~\~~~_._ AlB Alarm: 5'l'l5~':L__ 

Instrument caflbrated with a ) coble. 
 Model 2360 Date: ~.~~ ~.~ 

High voltage set with detector s6..:gJol" 1" c.\:~~. Calibration Dote Due: 1'1.f"\,,~ __,,_, 


COMMENTS: 

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPLIER CAL POINT "AS FOUND READING" METER READING" 

-~-.- _ 40Q.1uamL. _ ._...... ..!:i!tJ:L._ ..!L~ _. __.__ _ 
_ .lQQlu;I'llD- ___._ _~w .________ luv _ ....K1OOQ. .. ---- ­

----Xl.QQ __ ._ ~~_ _llV-'_._ ._.__. .!:L~ 

_ .lililO_ lQk~ ___._ _ ..... -L~._ ...~_._ 
 -~-.---­
_ x1o.. ___ 	 ____ .AkcpJll-_.____ .J.ltA' _ ..Y~.._._....__ 

._._...l.k.cooL- ._._. __2_.____-~-.­
_-1<1_ ____-A.QQ..C.Rffi_..__._ !l~_ __.___.. _ 


xL._.._._. _._1OO..cD.~ _~_.____._. 


'Uncertainty within ± 10% C.F. within t 2<m 	 ______._ .._._._AU. Range(s} Colbroted Eledronlcally 

REfERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 
CAL POINT RECEIVED METER READING· CAl. POINT RECEIVED METER READiNG· 

Digital Log 
Readout ~.PID- l>i'1~.l£L Scale 

.AQ.~~J.un_ 
_ ..AKcwn.. J.2~';l...~-- .. 

~.,;J__._-.~ 
_L1.__4Ocpm. 

Ludvm MeOSu<ement$. InC. certmes thot the abOve In$In.Iment nos been colbaled by standotUs Iroceobie to !he Notionol InstiMe 01 StQl'ldards and TeclY\ology. or to !he COiIbralion locJilies 01 
other Intemotional Slondatm Ogonizolion membels. Of hove been deIlved from accepted voIues 01 noIvrol pI'\ylIcoi conslonl$ or have been derived by !he fOlio type 01 COfibIatlon tecl'llique$. 
The cQlibrollonsystem conforms to the requirements of ANSIINCSL25ot().I-I99~ ondANSI N323-1'i'7lI Stote ofTexos Calibro1ion license No.lO-1963 

Reference Instruments and/or Sources: 05-394/1122 0 1131 0781 0059 0280 060646 

Cs--I37GarnmaS/N 01162 OG112 M565 05105 OTl0080T879 OE552 DE551 0120 0734 01616 DNeutronAm-2418eS/NT.304 


lilf Alpha SIN _,,_P~ 2928-Pl __ j;1 Beta SIN _ 	 Other 

r;6 m 500 SIN _~3S23____ 0 Oscilloscope S/N_ ____"_____ .._ Gl MultimeferS/N_ ._._~Q63L_._,_ 

oIibrated BY:~~~_~,...,.)~__._.____ Date 'J '\- h/i,..':J' ..:l L ______ ......__...... 

Reviewed By: __ ~.1, ~: __._______ 	 Date ~~.Q"i_ 
1his cet1illcote sholl IIOt be repf(l(/l.Jced except in full. wIlhout the WIllian approval of lv<:t>.Jm MeOSVtenlenls. InC. ,- AClnsf. 0 P~~sed 0ieIect;k: (H'!-Pot) a~ Continuity Test 

FORM C22S 10/1512008 Only [] faRed: _____.__.____ 


http:lv<:t>.Jm


Designer and Monufocturer 
of 

SCientifIC and Il'Iduslrial 

LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 PH. 325-235-5494 
SOl OAK STREET FAX NO. 325-235-4672 

Instruments SWEETWATER, TEXAS 79556, U.S.A. 

Bench Test Data For Detector 

Detector Order #. 20134288/338292 

Customer PIKA INTERNATIONAL Alpha Input Sensitivity ) .-=-__ _ mV 

Counter . 236L._ Serial No. ~< S"llL_"_'_ Beta Input Sensitivity ._+ Y_, mV 

Count Time _.1 Mi_nu_te___._._ Beta Window _._-=--'-___.. _ mV 

Isotope J?~~~L Isotope .Ie n_ Isotope .-:Sr \-(lV__ 
Size~3<.-; <wJ..~ Size :; ??I"W~1"'\ Size ~ SS,w/ t!Lr-.High Background 

Voltage 
Beta 

; .J...3<:; __;~_.w=-.i _ 

_ .---.._.__L.______•• ___. __ .1...___._•. _-'-______.....~ 

U Gas Proportional detector count rate decreased ~ 10% after 1 S hour stotic test using 39" coble. 


[J Gas proportional detector count rate decreased ~ 10% after 5 hour static test using 39" coble and alpha/beta counter. 


• Serving The Nuclear Industry Since 1962 • 



Designer and Manufacturer LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 PH. 325-235-5494I\It ScIentifIC an~~ndustrial~ GERTIFIGATE OF GAL/BRATION

Instruments 501 OAK STREET FAX NO. 325-235-4672 

'USTOMER 


Mfg. 


Mfg. 


Cal, Date 


PIKA INTERNATIONAL 

-.!oudlum Meal)uremen~c. Model 

l:.t!dlum Measurements,lIJ.<;. Model 

23-Jul-09 Cal Due Date 

Check mark !~pplieS to applicable instr. and/or detector lAW mfg. spec. 

: New Instrument Instrument Received 1-1Within Toler. +-10% 

..;f Mechanical ck. l\Zf Meter Zeroed 

FIS Resp. ck 1'II'f Reset ck. 
i'll'f Audio ck. l'!If Alarm Setting ck. 

I v1' Calibrated in accordance with lMI SOP 14.8 rev 12105/89. 

Instrument Volt Set 800 V 

1,( HV Readout (2 paints) Ref./lnst. 500 

Firmware Version: 3<.1010", Z, 

Alpl'la Threshold: J2C""y_ 

Beta Threshold: 3. S .... '" 

Beta Window: 1>0 .... V' 


Overload ~\ TGL.!aiMJ'!4i.u:1I;~h~1i. 

Instrument calibrated with a 3't~~~ cable. 


High voltage set with detector A;~9~tc.. 


COMMENTS: 

SWEETWATER, TEXAS 79556. U.S.A. 

ORDER NO. 20137527/340279 

2~60 Serial No. ~3'-fi2 

.~43-~~. Serial No. 1K.1-%<f70 
23-Jul-l0 

T. 

L 110-20% 

Cal. Interval 

73 OF 

Out of Tal. 

1 Year . Meterface 

.~.% AllRH 

202-855 

...J038 mm Hg 

IRequiring Repair I JOther-See comments 

Background Subtract C] Input Sens. Linearity 
:'!If Window Operation L'!If Geotropism 
.~ Batt ck. (Min. Volt) 2.LVDC RS-232 Port OK 

. : Calibrated in accordance with LMI SOP 14.9 rev 02/07/97. 

V ReUlns!. 150L ll~ V 

(EEPROM Settings) 


UserTime: J.Omi.,.fttS 

Alpha Alarm: ~Q<.XlO 


Beta Alarm: ~OOOO 


AlB Alarm: .!!C()O"__ _ 


Model 2360 Date: J,fl/z3lz~ 


Calibration Dale Due: _O,1/J.l/lfllQ 

rna Calibration GM detecklfs posi~oned pependicular 10 source except for M44-9 in wIlich!he ~0111 of prObe laces soun:e. 

RANGEIMUL TIPLIER 
x1000 
xLQOO 
x10Q, 
x100 
x10 
x10 

~~1 
x1 

'Uncertainty within t 10% 

REFERENCE 

CAl. POINT 
Digital 
Readout 400kcpm~ 

4,Okcpm 
4kcp-,m 

4OQfQ.m 
_'-'O,91'1T!... 

REFERENCE 
CAL. POINT 

_ 400k9!.,m 
.J.QOk .CP!:!:L 

40kcpm 
1Qk.9!.,m 
-.!kcpm~_ 

~1~m. 
_400 CPl!L_ 


J..Q.Ocpm_ 


C.F. within ± 20% 


INSTRUMENT INSTRUMENT 


INSTRUMENT REC'D 
"AS FOUND READING" 

"too. 

Joo__ 


_4Q9 
IQ::L 

-.Y.~ 
J(XL 
I{~ 
100 

REFERENCE 
RECEIVED METER READING" CAl. POINT 

~~g(D)_ ~".slo1___ Scale 

~OJQi'WILt 
log 

.!iii I _ " ~,I 
"It> Lf'O., .. 
.~- -- ­ L_~ 

INSTRUMENT 
METER READING* 
400_ 
ICO 

_~OO 

IClQ~. 
-'ia.') 
IOQ_ .. 
"I~. 
~ 

A,!,.J., Range(s) Calibrated Electronically 

INSTRUMENT INSTRUMENT 
RECEIVED METER READING" 

Ludlum Measurements. Ine. <:eI'!ifies lhat the abo"" instrumerd has been cal1brallld by Siandaras traceable to the N.t,onallnslitule of 5_and Tecl1llOlogy, or to 11111 cahbration facilities of 
other International Stands,as OrganizatiOn members, or have been de,;.ed from accepted values Of natural phySIcal constanl1l or have been derived by the ratiO type of calibraUon t«:hnlques 
The calibrlltlon System cont"""" 10 the requirements Of ANSIINCSL Z54(l.1-1994 ana ANSI N323-1978 

Reference Instruments and/or Sources: 
Cs-137GammaSIN U11S2 r1G112 nM565 

[J S·39411122 

n5105 L1Tl008 
1131 
T879 

D7S1
rl E552 

0059 
n E551 

'../ Alpha SIN Pu239152E!3 [,6 Beta SIN 

l.L' m 500 SIN _23827L_ Oscilloscope SIN 

aJibrated By: ~~. _, ' 

Reviewed By: ~~~~ 
TniS certificate shall not be reprOdueed exC&PI in MI. wilhoullhe written approval of L...:IIum Mea$Ufements. Inc. 
FORM C22S 1011512008 

Sfate of T exes Calibration Ucense No. LO-I963 

I.. 280 060646 
,. 720 [ J734 l'lISIS [1 Neutron Am-241 Be SIN T ·304 

Other 

Gl MuJtimeter SIN 

Date ~2..~o~ 
,J 

AC II'1st U Passed Dielectnc (Hi-Pot) and Continuity Test 
Only [J Failed: 



LUDLUM MEASUREMENTS, INC. 
Designer and Manufacturer POST OFFICE BOX 810 PH. 325-235-5494 

01 
501 OAK STREET FAX NO. 325-2354672Scienti!k; and Industrial 


Instruments 
 SWEETWATER, TEXAS 79556, U.S.A. 

Bench Test Data For Detector 

201375271340279Detector Order#. 

Customer PIKA INTERNATIONAL Alpha Input Sensitivity lZO mV 

Counter 2360 Serial No. I't;,,,~_. Beta Input Sensitivity 3.S mV 

1MinuteCount Time Beta Window ~O mV 

Other Distance Source to Detector ..2"(104" 

Isotope pl}i.~ Isotope ldl. Isotope .!lr101'lo 
High Background Size Zlf~!:?"-p_", Size !B23'1,.g~ Size i~i7"1...)j Jp.. 
Voltage Alpha BetaAlpha Beta Alpha Beta Alpha Beta 

1­

715 0 .-t- ~1i15_. 31L _._19::'_~7 . o 

$~ D +-_5~l~ : . 4eL. 4,~}S 


U& j~3'6~_ o 


I 
--1 

1 
1 

-1 
1 

I 

Gas Proportional detector count rate decreased .s; 10% after 15 hour static test USing 39" cable_ 


~ Gas proportional detector count rate decreased :5: 10% after 5 hour static test using 39" cable and alpha/beta counter. 


FORM C4B 04J09I2003 
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__ 

niJ 
OesiQllet and Manufacturer LUDLUM MEASUREMENTS, INC. 

POST OFFICE BOX 810 PH. 325·235-5494l\it ScIentific 1I':~ndUSIriaI CERTIFICATE OF CAL/BRATION
Inslrumenls 	 !501 OAK STReeT FAX NO. 325·235-4672 

sweETWATER. TEXAS 79556, U.S.A. 

CUSTOMER PIKA INTERNATIONAL 	 ORDER NO.. 20143814/344064 

Mfg. ___l.udlum Mea$uremen~_c.___ Model 	 2360 Serial No. _---..::fZ Si.p~ ______ _ 
Mfg. Ludlum Measurements.J!l~__ Model 	 43-93 Serial No. __~5Z()aJ _._. 
Cal. Date 23·Nov.o9 Cal Due Date 23:-NoV-10 Cal. Interval 1 Year Meterface __ 202.::!¥!L-. 

Checl< mark !tfjpplfes to applicable Inslr. andlor detector lAW mfg. spec. T. 70 of RH 25 % Alt __ 6OO.&., mm Hg 

o New Instrument Instrument Received ~thin Toler. +-10% 0 10-20% 0 Oul of Tol. ~equlring Repair 0 Other-See comments 

Glf MeChanical ck. G{f Meter Zeroed 0 Background Subtract 0 Input Sens. linearity 
o FIS Resp. ck ~ Reset ck. 0 Window Operation Iil Geoiroplsm 

(;a'.-J'udlo ck. ~ Alarm Setting ck. GO Batt ck. (Min. Volt) 2.2 VDC 0 RS-232 Port OK 

(?fCalibraled in acc;oroance with LMI SOP 14.8 rev 12105189. 0 Calibrated In accordance with LMI SOP 14.9 rev 02107/97. 


Instrument Volt Set _ ~_ V 

G7.f HV Readout (2 points) RefJlnsl. 500 	 V Ref./lO$t. _~_O__ I_. lSIL_. V 

Armware Version: _~/.!hI.!. 'Z ¥ ... (EEPROM Settings) 


Alpha Threshold: L?O!JlJL___ User Time: / • () 


Beta Threshold: b;;....S......M!&,II'___ Alpha Atarm: ~~~ 


Beta Window: bo ~ Beta Alarm:--'?1'fj4H . 

Overload ~t:;;-s.~..1.·-~-4"""1/-Sh-+kk 
 AlB Alarm: ~_..L..~IJ...""~"""'_ 

Instrument calibrated with a ;til' cable. Model 2360 Date: -LI.(~~k«:l1' 

High voltage set with detector .1'0/~d""'~J. 	 C3libral!on Dale Due: 'h-!''47'~'io'i~'''':il->=r2·';;'O~(:-O--~--

COMMENTS: 

~mma callbmllon: GM ileledof" positioned p"rpernllcular \0 source e"t.ept for M 44.9 in whicl11he front of probe faces IIOUIC&_ 

REFERENCE INSTRUMENT REC'O INSTRUMENT 
RANGEIMUL TIPLIER CAL. POINT "AS FOUND READING" METER READING* 

X1000 400 Kcpm _L{.,l,.00=~___ --~---.-X10QQ...........__ ____1~0::.O.:..:K~cpm 	 L.::D (00 

40Kcpm 	 i{tX:J-~----_ 1000 ____ = ;-- ­

-~1Q.._-.-.- fa> . ­.....l<.1Q..____ 1~~:~ 	 =~ __ 
~1______ _ __400~_____ __~ . .-.-~---_ X1 ____. 100cpm 	 __~~___ __l!:?!L__ 

·Unoertaintywi1llin:!: 10% C.F. within:l2O% 	 Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEiVeD METER READING' CAL. POINT RECEIVED METER READING-

D1!lital Log 
Readout --400 K Cru!!., Scale 

_~O K..f.P.[!L 
4Kcpm 


_ 400cp.!!L 

40cpm 


Ludlum Mea6U<ernen~ Inc. ~ ''''''1 ~~_ ;Mtftlmcnt'-beIItI callbnIlod by _arell hIe '0111. NlrUanllllnsl~ulll 01 SlendatdS 80CI TedvIdogy, 0110 1110 c:allbr4llon faGI_ of 
olner InItmallolW1 Slandatds Organization mtrrbetS.« haw been derived from 8CQ!¢Cd YilIUM of naIIIflII p/lys/CIIIIlOfl51;1n&s «have been dertved by tII...&IIo ~pe 01 caUblallon \eehnlqUIlS, 
~ ca/ibr1lVon Iyslem c:onrcnnslO tII"reo.uftemonlsof ANSIINCSI. Z540-1·'" ~ ANSI N3:!3·t978 Stale ofT~1iCallbtation License No. L0-1983 

ReferencelnstrumentsandlorSourcas: 0S-39411122 011310781 Ooso 0280 OtlOe48 
Cs·1370ammaSIN 01162 00112 OM565 05105 DT100eOTS79 010552 D!05s1 0720 0734 01618 o NeuIronJ\m-241 BeSINT-3Q4 

~ Alpha SIN ___P~;::.92::::8,--___ biT Beta SIN _~~Sr90y90#5281 _ [] Olher _____.____ 

c;r m 500 SIN 	 _._. G? Multimeter SIN _ 938706",,3;,;.7___ 

Calibrated By: 

Reviewed By: 	 Date Z.3r.1 ... ot;' 

This cerlillcallf sNI rd I>e teplCduced ~ in !:I~"';1hOQt the ¥IriIten ~ 01 \.UdIum Mea$ufemetllf. Inc. ···AClnst.-tJ-pa~O~{Hi-PoI)~ ~~iyT~i 

FOAM C22S 100.S/2OOII 1 Only 0 Failed: _e_._~__. 


http:L{.,l,.00
http:23�Nov.o9


• • 
• • • • 

LUOlUM MEASUREMENTS, INC. 
Designer end MM\lfac:tuJer POST OFFICE BOX 810 PH. 325-235-5494 

of 
501 OAK STREET FAX NO. 325-235-4672Sci&J\1irlc arulltu:lustriaJ 

Inslrumentt SWEETWATER, TEXAS 79556, U.S.A. 

Bench Test Data For Detector 

Oetector _ 43-93 Serial No. eR~%1 Order#. 20143614/344064 

Customer PIKA INTERNATIONAL Alpha Input Sensitivity _--->.'..... mV'2.:=!V""" 
Counter ___2~_ Serial No. __ Jq ?> G, 'SI Beta Input SensitiVity ~.'S'" mV 

Count Time 1Minute _O=-O___ mVBeta Window 
--------~------

Other Distance Source to Oe1edor 
-->~---->-.------------­

Isotope RfJ9. Isotope ..$)~ 
High Background Size~~ Size~ 
VoHage Alpha 81J1aAlpha Beta AlJ)ha Beta ,--------~--~--_..--~--~~--~--~------T---~-~--.--~~ • ­,I '~-~7~?t~~.~b--~:j~~~,O~+_~~~~~;_~--~~~ : ::"~ Q'l1'!L ;-.2­

I 
1It-$Q:> f : 2('i 1,0 ~7'8'S 3 ::3~(O., c ,• 
__ ~i;;""";;:~:-+!--:-O~:__'2-"~~~7~~-'----'--"--+_ 'i • ("7<,,g 

, 3'102{ 


__~~~~+-__ __ , 
-g- · 

I 78St; 0 
I 

• e/{2ft:>,/
t" +:-~~~~~~~~~~~~~----~~~~~~--~~~~~ 
I 

I 1.I----------.----~-----.----+_.----~------~-----._r---- ·•---.-- -1 

I 
I 

, 
I I 

__._"T_~___-i--:----I----+-----+----+-------l-- ·• 
I, i ­·, 

•
I 

I 

1 
I 

•'-'---f---+--->-+'--'-
: , 

I 

I 
• 
----- • 

I--I_'_+_--+--~--+---~---+----~----
1 
I 
I==r.= : 

­___ I I 

o Gas Proportional detector' count rate decreased 10 10% after 15 hour elaUe test using 39" cable. 

o Gas proportional detector count rate decreased ~ 10% after 5 hour static \est using 39" cable and alphalbeta <X'IUI1ter. 

FORM etll 04IIl'i/2003 
• SetVing The Nuclear InduStly Since 1962 • 



hl\lfIlJllllcntal R~,t(\ratl,lJl (lfI'Ur. In.: 
!ISO'! wa,hlnglon '>1:\1 '>lIlIe I"IJCertificate of Calibration ·\lhu4ucrQuc. ,\\1 X711.lERG Calibration and Voltage Plateau 

\!eter: Manufacturer: Ludlum \lode! "umber Serial Number: 108878 

Detector: Manufacturer Ludlum Mode! "umber: FIDLER Serial Number: 010807(1 

~ \1cchanical Ched. ~ Geotropism ~ rtlR WI:-'; Operation ~ Audio Check ~ Batte!) Check (Min 4.4 VDC) 

~ F S Response Check ~ \1t:ler leroed ~ ResCl Check flV Check (. - 2.50 0) ~ SOO V ~ 1000 V ~ lSOO V 

Source Distance: Contact 6 inches ~ Other: 34" Cable Length: 39-inch ~ 72-inch Other: 

Source Geomet!) . Side ~ Belo\\ Other Temperature: 73 F Relative Humidit) 20 0" 

Threshold: 10 mV Barometric Pressure: 24.6 II1che~ Hg 

Instrument found within tolerance: "Ye, No 

Integrated 
Range \lultiplier Reterence Setting "As Found Reading" Meter '-leading l.l)g Scale Count I-min count 

\ 1000 ..too 400 400 399028 400 

\ 1000 100 100 IOU 100 

\ 100 +0 400 400 39899 ~OO 

\ 100 10 100 100 100 

\ 10 4 400 400 3989 400 

\ 10 100 100 IO() 

\ I ..too 400 400 398 400 

\1 100 100 100 100 

High Voltage Source Counts Background Voltage Plateau 

700 4264 

SOO R30RR ~IJI)(ltI" 

900 

950 

1000 

1050 

1100 

1 150 

127837 

153639 

161439 

163814 

163157 

163243 

5507 

1.'110110 

111(1)(10 

.'1111011 

" 

/
I 

j 
1200 163279 A$ ",S ~'" ,~ 

,~~ 
'. 

,...~~ 
'.. 

Comments: Recommended HV 1100 

Reference Instruments and/or Sources: 

Ludlum pulser serial number: 97743 ~ 201932 Fluke multimetcr serial number: 87490128 

Alpha Source Th-230 iij 12.900 dpm (2·18/09) 5n: 4098-03 Gamma Source Cs-137 fii: S.32 uCi (2 18i 09) 5n: 4097-03 

~ Other Sourcc: Am-241",to SO"~"Kr ~ 17.)00 dpm" 18 09"0· 4099-0) 

Calibrated By: ~-'it Calibration Date: It:,-C,' c'",? Calibration Due /6 -C,- It., 

ReI; ic\\; Date: 

I hi, calihratlon conl<lmls to thc rcqulrcnu:nb and acceptable cahbralton wndillon, of A:\SI ~J23A - 19<17 
\;\lRCB Reglstratton :-.io "81-3 • Calibrallon of Radiation [1.:tC:CtKlO hlstrum,'nl Dc"ce, 



LUDLUM MEASURMEHT& !OJ 003/00308/24/2010 10:18 FAK 325 235 4872 

EBERLINE 
!:iEPlVICES 

CERTIFICATE OF CALIBRATION 

Blectroplat.ed Alpha StGnciaJ:'cl 

s.o.it 6065 
1.>.0.1 789945 

DesO~1ption of Standard: 

Model No, ___D=:N:.:.S=:-_l=:o::..;S:::..-___ serial No. ___;:::;.S;::..~=-B2=_-.....;O=-4=--__'"__ Isotope_ P\\:...-:;;.2.::..3;;;...9___ 

Electroplated on pol1.shed,__--=N::.:J.::..·~__ disQ, ___O~,7.:...;9::.....______~ rom thick. 

Total diameter of___~4.:7~7~_______ em and an aotive diameter of____4~.4~5~_ Cm, 

The radioactive mater:L~l is permanent.ly fixed to the disc by hGlat treatment without any 
covering over the active surface. 

MeaSU%GJl\ent Mathocl: 

The 2pi alpha emission rate wa19 measured usinq an internal gas flow propor1:ional 
chamber. Absolute coun~inc;! ot alpha particles emitted in the hemisphere above the 
active surface was verif~ed by counting above, below~ and a~ the operative voltage, 
The calibrat:lon is traceable to lUST by reference to an N!ST calib:rated alpha source 
SIN 4001-02 

Measurement Result: 

The observed alpha particles emitted from the suda.ce of the disc per minul~e (cpm) on 
the calibration date was; 

18 .. 100 + ___---=5;..::4~1____ 

The total disintegration rate (dprn) assuming 1.5% backscatter of alpha parf:icle.s 6;cm 
the Bur~ace of the disc, was: 

35,60.0 ... __---'l;;.i.~O:...:7:...::0:...-___ <....__---!O::..::-~O.=:.16::::.:0==--------. __~' ~i) 

The uncertainty of the measurement is 3 \. which is th~ sum or random counting 
e:rror at the 99% confidence level, and the estimated upper limit ot syste~ttic erro~ in 
this meaBu~ement. 

CalihratGd OY: __~AR~T~R~E~U~S~T~_________ l\eviewod bY'~'''''''-r;(. .b.tr4---­
Calibration ~eohnician: 

Calibration Date: ______6~-~2~2=--~2~O~O;..::4__--________ Reviewed Date: __~'_-~-.-3_·_~4_j~____________ 

1021 Pal Amerleall FreenY fli 
AllIuq.lrq'A. Na. "'eslco 1\7'00·429. 

(SGS) 261'·111. FIr (561'1) 2112-261' 

http:permanent.ly
http:Blectroplat.ed


.06/24/2010 10:11 FAX 325 235 4672 LUOLUM MEASURMENTS [lJ 0021 003 

EB.ERLINE 
SERVIC&;S 

CERTIFICATE OF CALIBRATION 

E1ec~~oplated Alpba Standard 

5.0.1 e~~=2~a____~____ 
P.O.#-1~O~5~7~6~~________ 

~odel No.____-=D=N=S_·~~~6S~_______ serial No. ____~S~~~8~3~-~O~4_______ Xsotope' __ -sE~u_-~2.~3L~__~_____ 

Eleceroplatedon po11shed~____________ disc, ____~O~.~7~2~----______~__ rom thick. 

Tota1 diameter of.______~4~.~'~?~--_____ em and an accive diame~er of____~~~.~4~5~_ am. 

The raQioace1ve material is perManently fixed to the disc by heat treatment without any 
oovering over the active surface. 

Measurement. Mal:hod: 

The '-p:l alpha. emission rate was tn<!!acured using an internal gas flow proport::!onal 
chamber. "-'bGo1.uta countins of alpba particles emitted in Che helllispllere al,ove ~he 
accive surface was verified by counting above, below, and at the operative voltage. 
The calibracion is traaeahle to N~ST by reference to an NIST calibrated a~)ha source 
S/11T. 4001.-02 

The observed alpha partiolee emitted from the surface of tIle disc per minu~e (opml on 
the calibration date was; 

______A12~.L50~O~_______ ± ______~3~7_4~________ 

The total disintegration ~aee (dpm) assuming 1.5% backscatter of alpha particles from 
the eurface of the disc, was; 

____~~~4~1~~~O~O________ ~ ______~7~~~a_________ O.QHl 

The uncertainty of the measurement is 3 !!;, which is the sum of randonl countiTlg 
error at the "~ confidence level, and the e~~imated upper limit Of syaterrattc error in 
I;.his measurement. #~ p 
Calibrated by; ART REUST :iteviewad by: ~~_=-::....::..,____ 

",' 

calibration Date: ____~S~~~1~1_-~2~O~Qu7~______________ Reviewed Date;_-=Jr~-~{7~~~~~7_~~~~~~~
Source M<111111aclurlai\.t 

1021 Pall Amerioan Freeway NI 
Albuquerque. Helll Mtllico 87109-.t231 
.elldl ..,~••".u~ tu "IRS) 7"-6411 



IgJ 001/003LUDLUM MEASURMEMTS08/24/2010 10:11 FAX 325 235 4872 

ESERLINE 
SERVICES 

CERTIFICATE OF CALIBRATION 

alectroplated Alpha Standard 

S.O.t ~3~8~12~~____ 
P.O.* 774925....:....:...;;.::.:.;;;...-- ­

Model No. Serial No. 2928-01 Isotope Pu-239 
--------~--------- -----~~~--------

21ectroplated on polished____~N~i~____ disc, _____O_••7~9~_____________ rom thick. 

Totaldiamate~ ot____~3_._1.9~_______ em and an act1ve diameter of__~2~.~5~4~_ om. 

The radioactive material is permanently fixed to the di8C by heat traatment w1~hout any 
covetinq Qver the active su~face. 

The 2pi alpha emission rate was nteasU.I:ed using an i.ntBnlal gas flow propo:z;ticnal 
chambe~F Absolute counting of alpha particles emitted in the hemisphBre above ~he 
acti~ surface was verified by counting above, pelow, and at the operative voltage. The 
calibration is traceable to NIST by reference to an NXST calibrated alpha ~ource S/N_ 
2393/91 • 

~he obse~ved alpha particles emitted from the surface ot ~he diso per ~nut~ (cpm) on 
the calibra~ion date wa5; 

______~1~2~(~6=O~O______ + ______~3~1~7__----___ 

The total disintegration rate (dpm) assuming 0% backscatte~ of alpha pa~tioles from the 
surface of the disc, was: 

_______2~5~,~2~O_O______ • ______~7S~4~_______ ___0_._0....1;,,;;;1=3______ l£Ci} 

The uncert~1nty of the mea~u~emeQt is 3 " which is the aUM of random ,:ountinq 
error at the 99\ confidence level, and the estimated upper limit of systema~1c error in 
this measurement. 

Calj.b"at~ by, AIO.T REUST ReViewed~~;---

CaUbration,Tochniclam ~~ Q.A. Repr•••nt.tiv.'~~ 
Calibratioll pate:_--=1:;.;:O;...-.;;;2_4....;-2::.;O;...:O:.,:1:......._____ Reviewed Dat.e: 10- Uf=cl...;..I__--


Analyllllil Service! 

1021 Pin Amerle.1II Free.IY HI 


AIIIU1&lIlfqun. Naw Mulco 811011·423: 

(SUIt 34&-3481 fax (5I1S) 751·5411 




1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 ! Eckert & Ziegler Tel 404· 352·8677 

Analytics 
Fax 404-352'2837 
www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

76595-763 

Cs-137 41 mm Diameter Glass Fiber Filter in Auminum Planchet 

Customer: PIKA International, Inc. 
P.O. No.: 0701 15 l..()()l , Item 3 

This standard radionuclide source was prepared gravimetrically from a calibrated master solution. 
The master solution was calibrated with an ionization chamber that was calibrated by the National 
Physical Laboratory, Teddington, U.K., and is directly traceable to national standards. 

Radionuclide purity and calibration were checked by germanium gamma-ray spectrometry. The 
nuclear decay rate and assay date for this source are given below. 

ANALYTICS maintains traceability to the National Institute of Standards and Technology through 
Measurements Assurance Programs as described in USNRC Reg. Guide 4.15, Revision I 

ISOTOPE: Cs-137 

ACTMTY (Bq): 4.949 El 

HALF-LIFE: 3.007 EI years 

CALIBRATION DATE: January 30,2008 12:00 EST 

RELATIVE EXPANDED 
UNCERTAINTY (k=2): 3.3% 

Comments: 

Impurities: l'-impurities <0.1 % 


Diameter of active area: 47 mm. Low smooth bottom planchet. Source covering 0.85 mg/cm2 mylar. 


No expiration date has been given for this source due to the fragile nature of the mylar covering. This 

source should be carefully tested for leakage at least every six months. If leakage is detected this 

source should be disposed of by approved radioactive waste disposal procedures. 


sourcePreparedBY:~ ~~ ~ 
M. 1. Taskaeva, Radiochemist 

OAApproved: Date: 03//01 


End of Certificate 

Corporate Office Laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta. Georgia. 30318 
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CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

76593-763 

47 mm Diameter Glass Fiber Filter in Aluminum Planchet 

Customer: PIKA International, Inc. 
P.O. No.: 0701151-001. Item I 

This standard radionuclide source was prepared gravimetrically from a calibrated master solution. 
The Arn-24 1 was calibrated by liquid scintillation counting. All other radionuclides were calibrated 
with an ionization chamber that was calibrated by the National Physical Laboratory, Teddington, U.K., 
and is directly traceable to national standards. 

Radionuclide purity and calibration were checked with a germanium gamma spectrometer system. 
The nuclear decay rate and assay date for this source are given below. 

ANALYTICS maintains traceability to the National Institute of Standards and Technology through 
Measurements Assurance Programs as described in USNRC Reg. Guide 4.15, Revision I. 

CALIBRATION DATE: January 29,2008 12:00 EST 

ISOTOPE: Arn-24l Cs-131 

ACTIVITY (Bq): 1.688 E2 1.684E2 

HALF LIFE: 4.322 E2Y 3.001 El Y 

RELATIVE EXPANDED 

UNCERTAINTY(k=2): 3.3% 3.3% 


Comments 

Impurities: y-impurities <0.1%, a-impurities <0.1% 


Diameter active area: 47 rnrn. Low smooth bottom planchet. Source covering 0.85 mg/cm2 mylar. 

No expiration date has been given for this source due to the fragile nature of the mylar covering. This 
source should be carefully tested for leakage at least every six months. If leakage is detected this 
source should be disposed of by approved radioactive waste disposal procedures. 

Source Prepared By: '-r\ ~ -r 
M. I. Taskaeva. Radiochemist 

Date:~_K_
QA Approved: 
anager 

End of Certificate 
Corporate OHI,e Laboratory 

24937 Avenue Tibbitts ValenCia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318 



I 1380 Seaboard Industrial Blvd. 
Atlanta. Georgia 30318Eckert &Ziegler Tel 404'352·8677 

Analytics 
Fax 404·352·2837 
www.analyticsinc.com 

CERTIFICATE OF CALIBRATION 
Standard Radionuclide Source 

76594-763 

Am-241 47 mm Diameter Glass Fiber Filter in Aluminum Planchet 

Customer: PIKA International Inc. 
P. O. No.: 01011S1-OO1, Item 2 

This standard radionuclide source was prepared gravimetrically from a calibrated master solution. 
The master solution was calibrated by liquid scintillation counting. The calibration was checked by 
alpha counting after source preparation. 

ANALYTICS maintains traceability to the National Institute of Standards and Technology through 
Measurements Assurance Programs as described in USNRC Reg. Guide 4.IS, Revision I. 

Isotope: Am-24 I 

Activity (Bq): 1.662 EI 

Half-Life: 4.322 E2 years 

Calibration Date: January 3D, 2008 12:00 EST 

Relative Expanded 
Uncertainty (k=2): 3.3% 

Comments: 

Impurities: y-impurities <0.1 %, a-impurities <0.1 % 

Diameter of active area: 41 mm. Low smooth bottom planchet. Source covering 0.85 mg/cm2 mylar. 


No expiration date has been given for this source due to the fragile nature of the mylar covering. This 

source should be carefully tested for leakage at least every six months. If leakage is detected this 

source should be disposed of by approved radioactive waste disposal procedures. 


Source Prepared By: ~ "-\~ A\r(\b,.cf\. ~ 
M. 1. Taskaeva, Radiochemist 

QA Approved: Date: -+1_3_,+/_tl-,-7___ 

End of Certificate 
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