LUDLUM MEASUREMENTS, INC.

Designer and Manufacturer

of
gy ey CERTIFICATE OF CALIBRATION el e e R
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER CABRERA SERVICES ORDER NO. 252136/300508
Mig. lurn M nts, | Model 2360 serialNo. [ S4933
Mg, I nts, Inc Model 43-37 seriaiNo.___ PR~ 175527/
Cal. Date 23-Mar-06 Cal Due Date 23-Mar-07 Cal. Interval 1 Year Meterface 202-855
weck mark [V applies to applicable insir. and/or detector IAW mfg. spec.  T. 75 °F RH 20 % Alt 709.8 mm Hg
—| New Instrument  Instrument Received [ Within Toler. +-10% [] 10-20% [_] Out of Tol. [[] Requiring Repair [] Other-See comments
] Mechanical ck. il Meter Zeroed ] Background Subfract [ Input Sens. Linearity
| F/SRefp.ck A Reset ck. [ window Operation K Geotropism
MZ{CK 4 Alarm Setting ck. A Batt. ck. (Min. Voit) vDC

alibrated in accordance with LMI SOP 14.8 rev 12/05/89. [[] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
strument Volt Set 1675 v

1 HV Readout (2 points) Ref/inst. ___ 500 /_<BOO v Retsnst. __1s00 /1 LSOOV

Fimware Version: 290O(( A] 2 7 (EEPROM Settings)

Alpha Threshold: S User Time: 20/, 0

Beta Threshold: i Alpha Alarm: D & A1)

Beta Window: q40 Beta Alarm:
ovetoad (e kol bt not <t A/B Alarm:

instrument calibrated witha _§ 7 cable. Model 2360 Date: D3/23 /2006

High voltage set with detector w Calibration Date Due: A3/ 23 /200 Z
COMMENTS:
1pi efficiencies(see plateau for details)
rc-99sn:5279-04~ 3i.1 % Sr90Y90sn: ¥0/(& =~ 23,8 %
Ji-63sn: 4o|7 = H.B3 % Th-230 sn: /21496 = 20,7 %
amma Calibraion: GM deleclors positi fo source for M 44-9 in which the fronl of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X1000 400 kcpm A8 ) D
X1000 100 kcpm O (=P
X100 40 kcpm A0 400
X100 10 kepm : <5 25
X10 4 kcpm vl ®) 400
X10 1 kepm Z4 )
X1 400 cpm . 40O /D)
X1 100 cpm ' ) 70
*Uncertainty within + 10% C.F. within + 20% Range(s) Calibrated Elecironically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*

digital ; L
doitol | s0kepm 40059 (P 4aps59 (o]

__ 4dkcpm e d
40 cpm t ¥ ao) Lo®)

udium Measurements, Inc. certifies that trnd:ovekskumeﬂlhnsbeencdrmed_bvs!ondadsroceoblemmmm&molsmwhdrobgv.ummecmmdﬂmol
-imhlmmsmwmwmummmmmhdmdnntm:l physicdcom!m!sothcvobasndadvedbvﬂwmﬁolypeolcoﬁaﬂuni

he colibration system conforms to the requirements of ANSI/NCSL 1540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1963
Reference Insiruments and/or Sources:
Cs-137 Gamma /N L11e2 [denz Cmsss [lswes [ nooaTI;]?mnszL__l £s52 Cess1 [Clz20 73e Thss [[] Neutron Am-241 Be S/M 7-304
17 T Fsn: 52790
oF mphasm 1hZ30snz 121425 (1 seto SINSc2ov00: 10t [UFLsn: 4p(Z [ Other
3" ™ 500 S/N 50800 [] Oscilloscope S/N 4 Multimeter S/N 83990502
Calibrated By: Date :
Reviewed By: ant - Date 2 71 —Wd 4 -ﬁé

FORM C225 11/26/2003 Only  [7] Failed:

This certificate shall not be reproduced except in full, without the written approval of Ludium Measuwements, Inc. 1 AC Inst. |:] Passed Dielectric [Hi-Pot) and Continuity Test



— LUDLUM MEASUREMENTS, INC.

M Designer ond Manufacturer - By 4 ﬁ POST OFFICE BOX 810  PH. 325-235-5494

Scientific and Industrial evised M * 501 OAK STREET FAX NO. 325-235-4672
Instruments

SWEETWATER, TEXAS 79556, U.S.A.

—

Bench Test Data For Detector

Detector 43-37 serial No._ PR~ 1783371 Order #. _ 252136/300508

Customer CABRERA SERVICES Alpha Input Sensitivity ?O mV
Counter 2360 serialNo.____JSH I3 & Beta Input Sensitivity 4 mV
Count Time __1Minute Beta Window 4 0 mv

/ ’ :Eg.._. r é‘a L é
Other P h6 &4 Distance Source to Detector

Isotope EZ;L 30 Isofope s 3 lsotope‘ﬁr_w
Bl oot ORI M. "D
125 | 3 1248 | 3569 1345 Uz 3B 985¢
L50 | 3 1347 3772 {1420 132720 O  1)2383
— 1675 | 1 1294 49092  14L0D 4487 7 14567
[ 700 57( 14073 (573 1S53 13 /0253

Y
(Z25 4 4 73| 4250 /%94 151291 50 8lol

umﬁumg

[[] Gas Proportional detector count rate decreased < 10% after 15 hour stafic test using 39" cable.
Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.

Signature

FORM C4B 04/09/2003

e Serving The Nuclear Industry Since 1962 e



T el ~ LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 325-235-5494

“ Designer and Manufacturer
'— o 501 OAK STREET FAX NO. 325-235-4672

Scientific and Industrial
instruments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Detector 43-37 Serial No. M - )1 7837/ Order #. __ 252136/300508
Customer CABRERA SERVICES Alpha Input Sensifivity 7o mV
Counter 2360 Serial No. /3 Y 733 Beta Input Sensitivity "/ mVy
Beta Window (/ O mVy

Other
Isotope ___L‘C-C? sotope Isotope
Size 2330&0’10 m Size Size

High Background
Voltage Aipha Betes Apha — Frarn Beta Alpha . Beta
25| 3 248 | T 747
e | 3 347 |- 5 8421
— 75 | 1 iz | 16 2371
izoo |l 4 571 | 16 7511
1725 | 4 231 | 44 9570
] Gas Proportional detector .count rate decreased < IO‘;G after 15 hour stafic test usin:g 39" cable.

[ﬁ/ Gas proportional detector count rate decreased < 10% after 5 hour stafic test using 39" cable and alpha/beta

Signature %ézy */QZ oae 2 Z N OC

esiodiai = e Serving The Nuclear industry Since 1962 @




Designer and Manufacturer ~ LUDLUM MEASUREMENTS, INC.

of
w o | . POST OFFICE BOX 810  PH. 325-235-5494
F Scientific and Industrial
e o CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER CABRERA SEVICES ORDER NO. 257311/303297
Mfg. Ludlum Measurements, Inc. Model 2224 Serial No. IX30 o/ &
Mfg. Ludlum Measurements, Inc. Model 43-68 sealNo. PR - 14/ 781
Cal. Date 14-Jun-06 Cal Due Date 14-Jun-07 Cal. Interval 1 Year  Meterface 202-783
heck mark @pplies to applicable instr. and/or detector IAW mfg. spec. T, 71 _°F RH 51 % Alt 700.8 mm Hg
[] New Instrument Instrument Received [g'wnhin Toler. +-10% [ ] 10-20% [] Outof Tol. [T] Requiring Repair [ | Other-See comments
[f Mechanical ck. [ Meter Zeroed [] Background Subtract [7] Input Sens. Linearity
[ ] F/S Resp.ck ] Resetck. [y Window Operation [y Geotropism
[y Audio ck. [[] Alarm Setting ck. 4 Batt. ck. (Min. Volt) 2.2 VDC
@/Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [[] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
strument Volt Set 1650 V Input Sens. Comments mV Det. Oper. 1650 V at Comments mV Dial Ratio =
7 HV Readout (2 points) ~ Ref./inst. 500 / SO V  Ref/inst. 2000 I__ 28000
COMMENTS:
A\lpha threshold=120mv Eff. Th230 sn:1495 JEff.» 23 % 4pi
Beta threshold=3.5mv Eff. Tc99 sn:5296-04,Eff.= 2( % 4pi
Beta window=50mv Eff. Ni-63 sn:4017 JEff.> L. % 4pi
overlocad was checked but not set. Eff. Sr90y90sn:4016 {EEff.x 3O % 4pi
High voltage set with detector disconnected. See plateau for details.
Firmware#390063

Calibrated with a 5' cable.

samma Calibration: GMMM MBWEIHMMMMMMQI&MW.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1000 400kcpm 240 4 e
x1000 100kcpm 10 | £
x100 40kcpm H0 doe
x100 10kcpm 1OO 10
x10 4kcpm Jo0O Yoo
x10 1kcpm LOO XD
x1 400cpm Hexr) 400
x1 100cpm [lee) T,

*Uncertainty within + 10%  C.F. within + 20% ALL Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Jigital Log
2eadout 400kcpm RIe7Y QO; 3974 (0? Scale
40kepm B o A0 2977 [
4kcpm 372 2 327 /7
400cpm 40 & g0 G
40cpm ¥ o 7

udium Measurements, Inc. certifies (hat the above instrument has been calibrated by standards Iraceable o the National Institute of Standards and Technology. or to the calibration facilities of
mmwmsmmﬁmmmwhaveMMMMWMdMMMummMMWNmmdwm&mW.
e calibration system conforms to the requirements of ANSUNCSL Z540-1-1994 and ANSI N323-1578 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources:
Ce-137 GammaSMN [ 11162 [1G112 [Imses []s10s []Ti008[]Te7e [Jess2 [Jesst []720 [(J73s []1e186 [C] Neutron Am-241 Be S/N T-304

[ Alpha SIN Th230sn:1495 f Beta SIN [.9%u: 52f¢~g§[ﬂl‘£ ) 17&90‘(%6 Other

[y m 500 S/N 50800 [[] Oscilloscope S/N [" Multimeter S/N 83990502

Calibrated By: % P /L/"{ﬁ_ %1 pate _ [/ f/ \/{ i 2 4

Reviewed By: (“Q K-L\Xf- pate /4 jbwac..\. ¢

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc. AC Inst. : Passed Dielectric (Hi-Pot) and Continuity Test
FORMCZ2A 11/26/2003 Only Failed:

J




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

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector
T 43.68 serialNo. PR - bl 75 ] Order#. _ 257311/303207
Customer CABRERA SEVICES Alpha Input Sensitivity [Z7) v
Counter 2224 seialNo.___ | &304 Beta Input Sensitivity 2.5 mv
Count Time _ 1Minute Beta Window \5 é’ - mv
Other v/ /5 /r‘ e é/ﬁ Distance Source to Detector jx i Kc,r =
Isotoqe TC E 2 Isotop_e. 2[;222 ?0 Isotopf.t A./[“é 3
COlglthag ) Np:ackgmundm A::ZG 132;82“%,)«, A::eﬂa%jm A::e‘,ZZL?;%7 dpm
1550 O | id«g L 10450| B L MLsg| 2 19433
(761 3 | 19¥ 12, 8| B3 438y 2 (2115
1LOO | 3 24 7 1S Youz | 17 18070 | 3 120367
1626 | U 1289 | 91 Joi45\ 73 8773 | S 19813
— 1Ls0 | B 1330 | 367 17034 | 29¢ 113250| Y 1702
16751 9 1359 | 726 7809 762 e¥90| ZTF  I73L

[] Gas Proportional detector count rate decreased
@/Gas proportional detector count rate decreased

FORM C4B 04/09/2003

1
< 10% after 15 hour static test using 39" cable.
< 10% after 5 hour static test using 39" cable and alpha/beta counter.

Date /Zl/c_),4 A ﬁ[é

Serving The Nuclear Industry Since 1962 e



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

501 OAK STREET FAX NO. 325-235-4672

SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Detector 43-68 serialNo. PR- b1 73 [ Order# _  257311/303297
Customer CABRERA SEVICES Alpha Input Sensitivity | 200 _mv
Counter 2224 Serial No. /|5 30 45 Beta Input Sensitivity 3: & mv
Count Time  1Minute Beta Window 50 mV
Other WAV RS- . S
Isotope r/[ A 2, i ) Isotoge Isotope
: foun Size ize Size
gn  seewna  Smimmmode R R
15501 & | 149 | 2443 1533 i
1975 3 128 13832 ' 1579 i
GO0 | 3 297 4oLg (1553 |
1L25 | 1 287 14251 11341 |
=60 | D 13520 14829 1259 ;
1L75 | @ 1.357 |492¢ ¢ 1LY |

]
]
1
i
1
1
]
1
1
1
1
]
i
]
]
1
1

1
1
1
T
]
1
1
1
]
]
]
]
[l
1
i
'
1
L)
1
1
1
1
[
'
]
1
1
i
L
i
]
1
1
1
1
1
1
1
|}
1
1
1
1

[] Gas Proportional detector count rate decreased
E]/Gas proportional detector count rate decreased

< 10% after 15 hour static test using 39" cable.
< 10% after 5 hour static test using 39" cable and alpha/beta counter.

e /S o D&

04/09/2003
g e Serving The Nuclear Industry Since 1962




&5 Duratek-

CALIBRATION
CERTIFICATE
Page 1 of 2
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION ' INSTRUMENT INFORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2224 Serial Number: 116257
Contact Name: Tony Riggs Probe: N/A Serial Number: N/A
Customer Purchase Order | Work Order Calibration Method:
Number: N/A Numher: 2006-03971 E __Electronic _ 7
INSTRUMENT CALIBRATION INFORMATION
Ratemeter Scaler
Instrument Calibration Response Calibration Tolerances Response
Range Standard Value Standard (cpm)
As Found As Left Valeo 2% As Found As Left
X1 100 100 100 40 40 40 40
X1 200 200 200 400 392-408 400 400
X1 400 400 400 4,000 3,920-4,080 4,000 4,000
X10 1,000 1,000 1,000 40,000 39.2K-40.8K 40,001 40,001
X 10 2,000 2,000 2,000 400,000 392K-408K 400,014 400,014
X10 4,000 4,000 4,000
X 100 10,000 10,000 10,000
X 100 20,000 20,000 20,000
X 100 40,000 40,000 40,000
X 1000 100,000 100,000 100,000
X 1000 200,000 200,000 200,000
X 1000 400,000 400,000 400,000
STATEMENT OF CERTIFICATION
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
incurred during shipment or use of this instrument).
Instrument )
~
Calibrated By: kA_,\.k_g,' E =" Reviewed By: W@Mﬂe: ?/ 8/0 é
Calibration Date: 09/08/06 Calibration Due.ﬂ“ﬂﬂﬂﬂ




Page 2 of 2

Model: 2224 Serial Number: _ 116257
M&Tﬁ Environm-ental Conditions
Volt Meter ID# TWI12662 Cal Due: 02/23/07 Barometer ID# 2551 Cal Due: 10/13/06
Pulser ID# 101500 Cal Due: 09/28/06 Thermometer ID# 2551 Cal Due: 10/13/06
Humidity ID# 958670 Cal Due: 03/29/07 Temp: 23.2°C Pressure: 742mHg Humidity: 57%
; = :  Special Test
Geotropism Sat (V) Unsat ( ) As Found As Left
Audio Check Sat (V) Unsat ( ) Alpha Sensitivity= 150mv Alpha Sensitivity= 120mv
Mechanical Zero Sat (V) Unsat ( ) Beta Sensitivity= 4.5mv Beta Sensitivity=  3.5mv
Reset Sat (V) Unsat ( ) Beta Windew=  35mv Beta Window= 30mv
HV Analog Display Sat (V) Unsat ( ) See detector sheet for proper High Voltage setting

Batt. Ck. (Min. Volt 2.2VDC) Sat (V) Unsat ( )

Overload Not Set Overload Not Set

High Voltage Calibration

H.V. Set With Detector Not Connected
Voltage Tolerance As Found As Left
500 450-550 489 489
1000 900-1100 1,013 1,013
1500 1350-1650 1,531 1,531
COMMENTS

*Calibrated with 5ft. Cable*

Calibrated in accordance with OEM Technical Manual

Instrument

Mot

Calibrated By:

/g /0L

Calibration Date: 09/08/06

Reviewed By: /ﬂ Wé"“""—' Date:
s

Calibration Dué?

/08/07




Designer and Manufacturer

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

I of
Scientific and Industrial
Instruments

CERTIFICATE OF CALIBRATION 854 AR SHREEY SR

SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER CABRERA SERVICES ORDER NO. 261302/304997
Vifg. Ludlum Measurements, Inc. Model 2929 Serial No. f é 3 JE ,,? 7

Wifg. Ludlum Measurements, Inc. Model 43-10-1 seralNo.  PR-171.322

Zal. Date 16-Aug-06 Cal Due Date 16-Aug-07 Cal. Interval 1 Year Meterface 202-014
ieck mark [zﬁpplies to applicable instr. and/or detector IAW mfg. spec. i |1 v P RH 45 % Al 700.8 mm Hg

Instrument Received EﬁNithin Toler. +-10% []10-20% []Qutof Tol.  [] Requiring Repair

E’f Window Operation

:] New Instrument

ﬂ Mechanical ck.
| Audio ck.
ﬂ’ Meter Zeroed Alpha Sensitivity 175

Z’({alibrated in accordance with LMI SOP 14.8 rev 12/05/89.

gument Vot Set 7.5 v _ 3, 58 onHigh Voltage dial.

Ref./Inst. 500 /

[[] Other-See comments

mV  Beta Sensitivity < mV  Beta Window 50 mV
[[] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

High Voltage set with detector connected.

SO0 v Retnnst. 2000 | 200 vy

C]a./..[;r‘or-{'Co[ ﬁ’d. wﬁﬁw detecter

Connecte

[ﬁ HV Readout (2 points)

'OMMENTS:

ff.for Ni63 =1.5 %4pi, Source count= 43%96cpm - 55cpm background
Source size=290415dpm

ff.for Th230 =39.5 %4pi, Source count= 1742cpm - lcpm background
Source size=4400dpm

ff.for Tc99 =33.5 %4pi, Source count= 764lcpm - 55cpm background
Source size=22600dpm

ff,for Sr90Y90 =~48.6 %4pi, Source count= 55421cpm - 55cpm background/source size=113749dpm

;amma Calibration: GM detectors positioned perpendicular to source except for M 44-8 in which the front of probe faces source.

i REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alpha Channel
Digital Readout 400K cpm doo2| (o? 4 ZDZLC;O
40K cpm 402 ([ Jﬁ&%
4K cpm Yoo HO0
400 cpm L{O 7 L/ @) %
40 cpm "f ( "‘(
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel
Digital Readout 400K cpm ;.{ OO I q (07 1”& [9 (o>
40K cpm Yoo2 C_ 402 C
4K cpm koo 4AE0
400 cpm 51{ [®) 7 L/O

40 cpm Lf / "f

Jncertainty within £ 10% C.F. within + 20%

Jium Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
er International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibraticn techniques.
3 calibration system conforms to the requirements of ANSUNCSL Z540-1-1884 and ANSI N323-1978. State of Texas Calibration Licensae No. LO-1863

eference Instruments and/or Sources:
5137 Gamma SN [J1162 []G112 [Imses [1si0s [JTio08[JTere [JEss2 [Jesst [Jr20 [1734 [J1s1e

] Neutron Am-241 Be S/N T-304

—

A" Alpha S/N ZLQ%{sz:,ﬁOZQ-Q;E @/Betasm N[ :528(-04_ [ Other
NLL3su 017 ) :

¥ m 500 SIN 50800 [] Oscilloscope S/N ¥ Multimeter S/N 83990502
Zalibrated By: %)/FA—— -1%\ 4 Date / é / Lt 0 é
Reviewed By: I_‘/Q\"fﬁl I~ Date / [ A\—ﬂq‘ @)
This certificate shall not be reproduced except in full, without the written approval of Ludlum Measurements, Inc. k AC Inst |¥] Passed Dielectric (Hi-Pot) and Continuity Test
FORMC25 11/26/2003 Only [T Failed:




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

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.SA.

Designer and Manufacturer
of

Scientific and Industrial
Instruments

Bench Test Data For Detector

Detector 43-10-1 Serial No. EE-— [ 71 3 27 Order #. 261302/304997
Customer CABRERA SERVICES Alpha Input Sensitivity 175 mV
Counter 2929 Serial No. M 382 7 Beta Input Sensitivity 4 mV
Count Time _ 1Minute Beta Window "1 o) mV
Other Distance Source to Detector T ir
/
lsotosp.e TA 2 3 Q Isotog‘e TPC E E lsotosp.e . SC 202 20
i SOkErONA ize ize : ize
c‘ﬁthage AIphBa 9 dse:a Alpha —‘t{i%eota#m Alpha %m Aiphs JL.}L%’Z;Q;OM
SI5 O | 4F 167l 57 | d 1632 | 2 5478
S350 Q. |52 llLgd | 215 9 (L7 |2 | BLI7Y
—_B75 | i55 lyzq42 267 | H 7.4l | (7 (55421
200 o LY lizeg 129 | 3 18183 | 57 53324
725 QA5 O 3352 | 156 21047

1701 3%

< 10% after 15 hour static test using 39" cable.

[] Gas Proportional detector count rate decreased
< 10% after 5 hour static test using 39" cable and alpha/beta counter.

] Gas proportional detector count rate decreased

e Serving The Nuclear Industry Since 1962 e

Signature

FORM C48 04/08/2003



- ) LUDLUM MEASUREMENTS, INC.
M Designerand Mandtacurer POST OFFICE BOX 810  PH. 325-235-5494
DR e 501 OAK STREET FAX NO, 325-235-4672
Instruments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Detector 43-10-1 serialNo. PR~ 170322 Order #. 261302/304997
Customer CABRERA SERVICES Alpha Input Sensitivity / 75 mV
Counter 2929 Serial No. [ L3827 Beta Input Sensitivity ‘i mV
Count Time _ 1Minute : Beta Window \5 Q mV
Other Distance Source to Detector = F q/\/
Isotope Isotope Isotope
High Background Size .Zio_‘ﬂiejpm Se = Size
Voltage Alpha Beta Alpha Beta Alpha Beta it Bt
S25 o 47 [ 7=y
850 O 52 A2 2102
W) I 55 3 14394 |
00 o | LY | {794%
25 O X5 2 |12

[] Gas Proportional detector count rate decreased < 10% after 15 hour static test using 38" cable.

[] Gas proportional detector count rate decreased

Signature

< 10% after 5 hour static test using 39" cable and alpha/beta counter.

hdlr ol

e Serving The Nuclear Industry Since 1962

FORM C4B 04/09/2003

pate @/gfi O/



Designer and Manufacturer

of
M Scientific and Industrial
Instruments

CERTIFICATE OF CALIBRATION

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

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER CABRERA SERVICES ORDER NO. 257115/303187
Mfg. Ludium Measurements, Inc. Model 2221 Serial No. 2 ! 8 [ 55‘ 5 9

Mfg. Ludlum Measurements, Inc. Model 44-20 Serial No. Eg 2 I 5 5(28

Cal. Date 18-Aug-06 Cal Due Date 19-Aug-07 Cal. Interval 1 Year _ Meterface 202-159
heck mark @pplies to applicable instr. and/or detector IAW mfg. spec. w. 73 _°F RH 43 % Alt 700.8 mm Hg

[] New Instrument Instrument Received

[y Mechanical ck.
[\ F/S Resp. ck

[y Meter Zeroed
[ Resetck.
[[] Alarm Setting ck.

¥ Augieck.
alibrated in accordance with LMI SOP 14.8 rev 12/05/89.

[@Aithin Toler. +-10% [] 10-20% [ ] Outof Tol. [] Requiring Repair [ ] Other-See comments

[[] Background Subtract
[/ Window Operation
[ Batt. ck. (Min. Volt)

[l Input Sens. Linearity
[y Geotropism

4.4 VDC
[] Calibrated in accordance with LMl SOP 14.9 rev

07/97.

Threshold mV
strument Volt Set Commepts V input SensCommesmv Det. OperComments Vv atCommadSmv  Dial Ratio fod - [O

7 HV Readout (2 points)  Ref./inst. 500 -10ls) V Ref/Inst. 2000 I 2008 v
>OMMENTS:
Peak settings Gross Counts Model 2221 currently set
High Voltage: & 87V 10850V for Gyo$S Count$
Threshold dial: 642 100(10mv) High voltage set with detector
Window dial: 40 n/a connected.
Window Position: "IN" "ouT" 47
Resolution for Cs137:‘ﬁ&7% n/a Firmware: 26 16 4 a-é:
Yalibyated with Sfoot cable.
amma Calibration: GM detectors positioned perpendicular to source except for M 44-8 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING™
X 1K 400kcpm oo Ho0
X 1K 100kcpm o (OO
X 100 40kcpm Hoo Hoo
X 100 10kcpm [No)o) 100
X 10 4kcpm H$00 Yoo
X 10 1kcpm o0 (7222
X1 400cpm qoo Lpo
X1 100cpm 100 190
*Uncertainty within + 10%  C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING" CAL. POINT RECEIVED METER READING*
ot 400kcpm ___ 500kcpm %Sh‘j
40kecpm ___ 50kcpm
4kcpm Skcpm
400cpm 500cpm O
______40cpm_ ©_____ 50cpm_

dlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, ot o the calibration facilities of
rer International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration technigues.
e calibration system conforms to the requirements of ANSYNCSL Z540-1-1884 and ANSI N323-1978

State of Texas Calibration License No. LO-1863

Reference Instruments and/or Sources:

5137 Gamma SN [ 1162 [J G112 [Imses [s106 [ 7008 [JTere [Jess2 [Jesst []720 734 [J1e1s
_ [ Other

[] Alpha SIN

[ m 500 SIN

Calibrated By:

[ BetaSIN

[ Multimeter S/N

Date

57881 . cilloscope S/N
W \j %‘-f_ N —

) s |
Reviewed By: L/O.] 611 -

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc. l

EORM (C22A 112827003

[[] Neutron Am-241 Be SIN T-304

56110559R

14~-Auey ~0&
,

Date Z{ ﬂm"oé

ACInst. [ | Passed Dielectric (Hi-Pot) and Continuity Test
Only T 1 eailad-



M Designer and Manufacturer
of
Scientific and Industrial

Instruments

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 325-235-5454

501 OAK STREET
SWEETWATER, TEXAS 79556, U.S.A.

FAX NO. 325-235-4672

Bench Test Data For Detector

Serial No. Elg 2, L 55{28

Detector 44-20
Customer CABRERA SERVICES Order #. 257115/303187
Counter 2221 Serial No. Z 1&,5 ,5 3 Counter Input Sensitivity ’ 0 mV
Count Time é 5& e Distance Source to Detector 55{1 ["(’Qc C!
Other
High Isotope B_m_'zﬂ Isotope Isotope Isotope
Voltage Background Size R O 79uli Size Size
100 | 1104 (745
750 | 1823 | 14477
800 |2olq | 1GoS3
850 (2008 | 1882%
Qo0 2046 | 19983
Q50 2024 | 2] 656
(00D | 2020 |20%4|
1050 | 2137 | 20968
1160 | Zp43 | 26941
1150 | 2160 | 266384
1200 | 2249 |20 47|

(25D

25|

2| H¢

Signature Mﬂ%fw&

FORM C4A 04/08/2003

e Serving The Nuclear Industry Since 1962

pate |9 -Qua —OC
J



Designer and_ Manufacturer

o LUDLUM MEASUREMENTS, INC.
“ : o POST OFFICE BOX 810 PH. 325-235-5494
Scientific and Industrial
Instruments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
- SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER CABRERA SERVICES ORDER NO. 257193/303229
Mfg. Ludlum Measurements, Inc. Model ; 2221 Serial No. ZL l('g l_" 2 - 5
Mfg. Ludium Measurements, Inc. Model 44-20 seraiNo. PR 220 Q60
Cal. Date 18-Jun-06 Cal Due Date 19-Jun-07 Cal. Interval 1 Year  Meterface 202-159
1eck mark @pplies to applicable instr. and/or detector AW mfg. spec. T. M _°F RH 47 % Al 700.8 mm Hg
] New Instrument Instrument Received ithin Toler. +-10% [] 10-20% [ ] OutofTol. [] Requiring Repair [~] Other-See comments
¥ Mechanical ck. [y Meter Zeroed [] Background Subtract [y Input Sens. Linearity
] F/S Resp. ck [/ Reset ck. [y] Window Operation [y Geotropism
o Audio ck. [[] Alarm Setting ck. [ Batt. ck. (Min. Volt) 44 VDC
alibrated in accordance with LMI SOP 14.8 rev 12/05/88. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

Threshold mV
strument Volt Set Commepdd V Input Sens.Commends mV Det. Oper. Lo mmerths V at CommentymV Dial Ratio oo =10

[/ HV Readout (2 points) Ref./Inst. 500 / “’l ‘i q V Ref./Inst. 2000 / ZQQ H v

'OMMENTS:

Peak settings  Gross Counts Model 2221 currently set for &a K Se rh'uJ S
High Voltage: J/5 v/ |loOv Flymwave : 2¢ 1028
Threshold dial: 642 100(10mv) H h Vold St
Window dial: 40 n/a cltage o€
Window Position: "IN" "ouT" With dededtor tonvveated.
tesolution for Cs137: %9,2% n/a
:alibrated using 38<neR cable.
% | ?4-E 7
imma Calibration: GM detectors positioned ndicular to source except for M 44-8 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1K 400kcpm OO Yoo
X 1K 100kcpm 100 h=l#]
X 100 40kcpm Hoo Hoo
X 100 10kcpm 100 10O
X 10 4kcpm qoo HpO
X 10 1kcpm |00 100
X1 400cpm oo Hp0
X1 100cpm oo 120
*Uncertainty within £ 10% C.F. within + 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*

oo 500kcpm Scok -50015

Bt 400kcpm [®)
40kcpm 50kcpm O
. ____ 4kcpm ___ 5kepm
400cpm 500cpm o Ko
40cpm (e, ______S0cpm_ _.535__ __ 55

Slum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Instilule of Standards and Technology, or to the calibration facilities of
er Intemational Standards Organizalion members, or have been derived from accepled values of nalural physical constants or have been desived by the ratio type of mlibml_]un techniques.
2 calibration system conforms 1o the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1963

teference Instruments and/or Sources:
6137 Gamma SN [ J1162 [] G112 [Imses []s10s [ 11008 (] te7e [JEss2 []esst (720 [J734 []1e18 [ Neutron Am-241 Be SIN T-304

0’0010

[] Alpha S/N [] BetaS/N Mtlar Am-249] = 0. 7Fu b
[sf m 500 SN 57681 cilloscope S/N [ Multimeter S/N 56110559R

Salibrated By: o Date | 9-Jone-0C

Reviewed By: [ _D\‘-(/é = Date €< by [ o6

This certificate shail nol be reproduced except in full, without the writlen approval of Ludlum Measurements, Inc. l AC Inst. D Passed Dielectric (Hi-Pot) and Continuity Test

EAODRM Co2A 141120825003

Only 1 Eaitad:



; - - ' LUDLUM MEASUREMENTS, INC.
M Designer and ?nufadumr POST OFFICE BOX 810 PH. 325-235-5494
Scientific and Industrial 501 OAK STREET FAX NO. 325-235-4672
Instruments SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 44-20 Serial No. EK 220 900

Customer CABRERA SERVICES Order #. 257193/303229
Counter 2221 Serial No. 2 ’ 6 ‘f73 Counter Input Sensitivity ’ (®) mV
Count Time G Sec Distance Source to Detector S 7] [1(‘ ace
Other

High Isotope M -24 | isotope - Isotope Isotope

Voltage Background Size, MYy Size Size Size

JOoO© | 142 ) |[S504
TIEO0 | 1873 | 204G
800 | 202¢| 15890
50| 2204 | 145
oo | 1904 | 19250
950 | 1842 204y |
1600 | 1834 | 206eo
050 | 1949 | Z0989
[lo© 11989 |206823
1156 | 1925 | 21030
1200 | |4 1S5 | 20816
1250 | 1940 | 20780
1300 (2087 |2112]

Signature W\j %ﬂ&;__/ pate |4 =Jur-oC

FORM C4A 04/08/2003

e Serving The Nuclear Industry Since 1962 e



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
“ A0 . POST OFFICE BOX 810 PH. 325-235-5404
Scientific and Industrial
i o CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 325-2354672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER CABRERA SERVICES ORDER NO. 256202/ 302712
Wfg. Ludlum Measurements, Inc. Mode! 2221 Serial No. g7 %4 (
Wifg. Ludium Measurements, Inc. Model 44-20 Serial No. _ PR-[725 1%
Zal. Date 5-Jun-06 Cal Due Date 5-Jun-07 Cal. Interval 1Year Meterface 202-159
jeck mark @pplies to applicable instr. and/or detectopAAW mfg. spec. i 74 °F RH 35 % Alt 697.8 mm Hg
_] New Instrument Instrument Received Within Toler. +-10% [ ] 10-20% [ ] Outof Tol. [] Requiring Repair [] Other-See comments
v Mechanical ck. [y Meter Zeroed [[] Background Subtract [ Input Sens. Linearity
1 F/S Resp. ck - [/ Resetck. [yf Window Operation [y Geotropism
o Audio ck. [[] Alarm Setting ck. [y Batt. ck. (Min. Volt) 4.4 VDC
Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMl SOP 14.9 rev 02/07/97.
Threshold mV
strument Volt Set  Comments  V Input Sens. Comments mV Det. Oper. _Comments V at Comments mV Dial Ratio oo = lo
[7] HV Readout (2 points) Ref./Inst. 500 / $4a% V Ref/inst. 2000 / 1995 v
‘OMMENTS:
Peak Settings Gross Counts Firmware: 26 10 27
igh Voltage: 704V 1050V
hreshold: 642 100 (10mV) Overload checked but not set.
indow: 40 N/A HV set w/detector connected.
IN Position: "IN" "ouT" Instrument currently set for Gross Counts.
esolution for Csl37 = 9.82%
alibrated using 12' C-cable.
mma Calibration: GM detectors itioned icular to source t for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1K 400kcpm 290 Hoo
X 1K 100kcpm 7 ) oo
X100 40kcpm 390 Hoo
X 100 10kcpm oy 4 [oo
X 10 ; 4kcpm 390 Yoo
X 10 1kcpm a9 |20
X1 400cpm 310 Yoo
XA 100cpm 92 (20
*Uncertainty within £ 10% C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMEL‘IT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING| CAL. POINT RECEIVED METER READING*
ital Log 3
Bdout 400kcpm 39932 (o) 194332(s) |Scale 500kcpm 500K Sso
40kecpm 3995 3 . 50kcpm 45 i So K
4kcpm Yoo Yoo Skcpm Y SK SK
400cpm Ho 500cpm Y<o Soo
40cpm 4 4 50cpm ss T e
\lum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable o the National Institute of Standards and Technology, or lo the calibration facilities of
ar Intemational Standards Organization members, or have been derived from accepled values of natural physical constants or have been derived by the ratio type of calibration techniques.
+ calibration system conforms to the requirements of ANSI/NCSL Z540-1-1984 and ANSI N323-1578 State of Texas Calibration License No. LO-1963
'eference Instruments and/or Sources: M
5137 Gamma SN [ J1162 [ G112 [Imses []s105 []Ti008[J187e [JEss2 [Jess1 [J720 [J734 [J1ets [ Neutron Am-241 Be S/N T-304
[] Alpha S/N [] BetaSIN [y Other Am2412=0.83 uCi
[ m 500 S/N 81084 [] Oscilloscope S/N [ Multimeter S/N 78401030
salibrated By: _SquffL Ceb aidyg Date 08 - Jun-0¢
eviewed By: L_SG\ V2 iy Date 6 Tt O6
This certificate shall nat be reproduced except in full, without the written approval of Ludlum Measurements, Inc. ACInst. [ | Passed Dielectric (Hi-Pot) and Continuity Test

ZORM C22A 1172612003 Only [ 1 Failed:




_ ' ' ' ' LUDLUM MEASUREMENTS, INC.
M Designer and hgnumwref POST OFFICE BOX 810 PH. 325-235-5494
Aoy SR 501 OAK STREET FAX NO. 325-235-4672
R SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 44-20 Serial No._ PR-(T72-51 %
Customer CABRERA SERVICES Order #. 256202 / 302712
Counter 2221 Serial No.___ 473« 1 ' Counter Input Sensitivity 10 mvV
Count Time L<ee. Distance Source to Detector Surface
Other
High Isotope _ Ap 241 Isotope Isotope Isotope
Voltage Background Size ~-p.37% ¢, Size Size Size
YooV 2,341 17,7249
750 1,33, ' do,43¢4
Too 2,444 22,718
qse 2.393 23358
000 2,348 23,510
* [0S0 2,443 23,996
(IS0 2,566 23,717
200 2,520 4,534
[3<0 2,707 23,445
Signature Sd,al‘h.- Cehnlles Date o¢-Jin-0¢

‘ORM C4A 04/09/2003

e Serving The Nuclear Industry Since 1962 e



vesigner and Manuiactiurer

I w s LUDLUM MEASUREMENTS, INC.
Scientific and Industrial POST OFFICE BOX 810  PH. 325-235-5494
mdinaments CERTIFICATE OF CALIBRATION 501 OAK STREET | FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, US.A.
CUSTOMER CABRERA SERVICES ORDER N(J. 246337/297322
|
Mig. Ludlum Measurements, Inc. Model 2224-1 SerialNo.__ /& 2420
|
Mig. Ludlum Measurements, Inc. Model 43-89 Serial No. P& 171321
Cal. Date 23-Nov-05 Cal Due Date 23-Nov-06 Cal. Interval 1 Year | Meterface 202-848
Check mark [ applies to applicable instr. and/or detector AW mfg. spec. i 72 _F RH 20 % Alt 4697.8 mm Hg
[] NewInstrument Instrument Received {4 Within Toler. +-10% [ ] 10-20% [_] Out of Tol. [_] Requiring Repair |[_] Other-See comments
4 Mechanical ck. [ Meter Zeroed [C] Background Subtract ] Input Sens. Linearity
[C] F/sSResp. ck 4 Reset ck. ) ¥ Window Operation A Geotropism
g/{udio ck. [C] Alarm Setting ck. A Bait. ck. (Min. Volt) 2.2 VDC |
Cdlibrated in accordance with LMI SOP 14.8 rev 12/05/89. [[] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
Instrument Volt Set 675 V Input Sens. comment mV Det. Oper. 675 V at comment mV Dial Rlal‘io =
7 HV Readout (2 points)  Ref./Inst. 500 / 517 V  Ref./Inst. 1500/ 1475~ v
COMMENTS: |
Efficiencies for Th230,Sr90Y90,Tc99,and Ni63 are as follows in 4pi:
Th230:16% |
Sr90Y90:25% ‘
Nig3:.11% |
Tc99:13%
Alpha Sensitivity:120mv Instrument calibrated with 5' cable.
Beta Sensitivity:3.5mv H.V. set with detector disconnected.

Beta Window:30mv
Overlocad set to simulate light leak.
Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-8 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X1000 800kcpm yeo . _¥oo
X1000 _____ 200kcpm Zee | eeo
X100 80kcpm Y00 | ®goo
X100 20kcpm 200 __ze°
X10 8kcpm Foeo | ¥eo
X10 2kcpm [ . 2o
X1 800cpm 700 3oo
X1 200com Zeo . 2o
I
*Uncertainty within £ 10%  C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED | METER READING®
Retidout 800kcpm 77 % 3¢ 798364 e ,
80kcpm S 7978s” _ |
8kcpm 79387 7733 |
800cpm Vir & 797 |
80cpm 7o 70 i

Ludium Meoasurements. Inc. certifies that the above instrument has been calibrated by standords fraceable fo the National institute of Standards ond Technology. or 1o the calibration fociities of
other International Standards Organizafion members. or have been derived from accepted vaolues of natural physical constants or have been derived by the rptio type of calibration techniques.
The calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas|Calibration License No. LO-1943

Reference Instruments and/or Sources: !
Cs-137 Gammas/N [dne2 [Jeniz Cmsss [lsios [lmoos Clsre [ Essznlr_‘l;;ﬂ‘\ggo [J73a [ligte [ Neutron Am-241 Be 5/N 1-304

[ Aphas/n L h230: 1676 [] Beta S/NTEYY! 5277-04 /5 reore; 529/-24 ] Other

[ m 500 S/N 94940 | Oscilloscope S/N [ Multimeter S/N_| 78401031
Calibrated By: M' —W Date _ Z 3—Nev-e<(

Reviewed By: ngb‘)\:-‘ Date Z&?JJO ol ‘

lg; ffgngi!em‘;i ,r;’!o t;e reproduced except in full, without the written approval of Ludium Measurements, Inc. ‘ Ag :t.?t {I;Jl F'::i:lt:? Dialec'ric (Hi-Pot) and Continuity Test



- h LUDLUM MEASUREMENTS, INC.

M Designer and Manufaciurer POST OFFICE BOX 810  PH. 325-235-5494
Scientific ond Industrial 501 OAK STREET FAX NO. 325-235-4672
Instruments SWEETWATER, TEXAS 79556, US.A.

Bench Test Data For Detector

Detector 43-89 serial No. PR 17) 3 3} Order #, _ 246337/297322
Customer CABRERA SERVICES Alpha Input Sensitivity Izo mv
Counter 2224-1 SerialNo. /62 420 Beta Input Sensitivity 3.5 mv
Count Time _1Minute Beta Window 2@ mv
Other Distance Source fo Detector _S ¢el Fac&
lsotope Te% 1 lsotopeSr 72Yqe lsotope N 63
ngh BGCkQFOUﬂd Size 23, ?0 % Size ‘ZOIQQO&M' Size 305-' DODQ’.,T
Voltage Alpha Beta Alpha Beta Alpha Beta e Beto
gt I 2 | 7% y B ¥ & )73as] & Yo
Lo 2 las 16 2664 ! 24227 4 /€3
675~ | 3 | ¢o] 4 379% | 7 3ol £ 352
Jeo 7 ; 2 F2s

292 | 13 4874 | 12 34104

] Gas Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.
] Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.

Signature M ! M Date € 3 ~MNoOwr-8

FORM C48 04/0%/2003 . .
e Serving The Nuclear Indusiry Since 1962 e



Designer and Manufacturer
of
Scientific and Industrial

M|

LUDLUM MEASUREMENTS, INC.
POST OFFICEBOX 810  PH. 325-235-5494
501 OAK STREET FAX NO. 325-235-4672

instruments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Detector 43-89 serialNo. PR 17/ 2 2 Order #. __ 246337/297322
Customer CABRERA SERVICES Alpha Input Sensifivity /1te mVy
Counter 2224-1 seriaiNo._ /62 420 Beta Input Sensitivity 3.5 my
Count Time __1Minute Beta Window 30 mv
Other Distance Source fo Detector 5 cAlrFace
lsotope M lsotope lsotope ____
High Background Size S, 3704, Size Size
Voltage Alpha Beta Alpha Beta Alpha Beta s i
425~ 3 vz | vzb i les
b6so 3 Jus— 727 197
675 3 . 2o/ 377 9%
Joo 7 1272 | 372 417

[[] Gas Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.
[] Gaos proportional defector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.

Signature —/ Cﬁ;" | f Z;: |

Date C3~Nov-os—

FORM C48 04/09/2003

e Serving The Nuclear Industry Since 1962 e



BN M C LUDLUM MEASUREMENTS, INC.

of
w oo . POST OFFICE BOX 810  PH. 325-235-5494
ifi |
SO o s fatis CERTIFICATE OF CALIBRATION e opproimn ERE N, a5 o8s
SWEETWATER, TEXAS 79556, US.A.
CUSTOMER CABRERA SERVICES ORDER NO. 254788 / 301922
Mig. lum Measurements, In Model 3 Serial No. { i AL 2 A
Mfg. Ludium Measurements, Inc Model 44-9 seriaiNo._PI1Y5 22 Y
Cal. Date 3-May-06 Cal Due Date 3-May-07 Cal. Interval 1 Year Meterface 202-002
Zheck mark [chpplies to applicable instr. and/or detector IAW mfg. spec. ] 1 74 _°F RH 39 % Alt 6988 mmH
] Newlnstument  Instrument Received [OAWithin Toler. +-10% [] 10-20% [] Out of Tol. [[] Requiring Repair [ ] Other-See comments
A4 Mechanical ck. ] Meter Zeroed [J Background Subtract [ Input Sens. Linearity
A F/S Resp. ck [ Resetck. ] Window Operation W Geotropism
%,?db ck. [0 Alarm Setting ck. 4 Batt. ck. (Min. Volt) 2.2 VDC
alibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold
nstrument Volt Set__ 927V Input sens. 3 7 _mv Det.oper.___ G- v ot _3% mv DialRatio =
] HV Readout (2 points)  Ref./Inst. / V Ref./Inst. / Vv
COMMENTS:
3amma Calibration: GM detectors posifioned ar o source except for M 44-9 in which the front of faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT “AS FOUND READING" METER READING*
X 100 400kcpm q ) 4K
X 100 100kcpm [T [T
X10 40kepm qr v
X10 . 10kcpm 1 /
X1 4kcpm 9 i Y1
X1 lkcpm I [K
X 0.1 400cpm Yk 71
X 0.1 100cpm s s

ALL Range(s) Calibrated Electronically

*Uncertainty within £ 10%  C.F. within + 20%
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING
digital Log
Scale

Readout

rument has been callbrated by standards traceable to the National Institute of Standards and Technology, of fo the callbration facilfies o
have been derlved from accepted values of natural physical consiants or have been derived by the ratio type of calibration technigue
State of Texas Calibration License No. LO-19

udium Measuremenits, Inc. eerfifies that the above insl
sther International Standards Organization members, or
he calloration system conforms fo the requirements of ANSI/NCSL 1540-1-1994 and ANSI N323-1978

Reference Instruments and/or Sources:

Cs-137 Gammo /N (1162 [Jenz2 Omsss [Isios Cnoos Clrere less2 Tlesst [lzeo [lzzs Thiss [ Neutron Am-241 Be S/NT-3
[ Alpha S/N [ Betas/N [ Other
4" m 500 S/N 189509 [J Oscilloscope S/N [~ Multimeter S/N 71300492

Calibrated By: bate _ 3~ M A L&

Reviewed By: /WA— Date 3 ) m a:/ 'dé

T o

This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc. [ AC Inst. [] Passed Dielectric (H-Pot] and Confinuity Test
1




M Designer and Manufacturer
of
Scientific and Industrial

Instruments

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810  PH. 325-235-5494
501 OAK STREET FAX NO. 325-235-46
SWEETWATER, TEXAS 79556, US.A.

Customer CABRERA SERVICES

Model 3 Serial No

Source 65/37’; _/_//,.?', L 55

Reference Point

150 mR/hr

50 mR/hr

15 mR/hr

SmR/hr

1.5 mR/hr

1.0 mR/hr

signature: MM&AZ&&/»’”

FORM C17-1A 04/09/2003

"As Found" Readings (CPM):

CONVERSION CHART
Date 3-May-06 Order #. 254788 / 301922
135 ¢7L Detector Model 44-9 seriaiNo. PR/4522%
High Voltage 4% v
Input Sensitivity 37 mv

After Adjustment Readings (CPM):

Meter Reading Range/Scale Meter Reading Range/Scale
T2/ X Jpo Yak| £/eo
A /Lr X [0l T A [ev

0-7 1T A/co 0.7/ X [ov

A/ K £10 2[00 2 /o

0.§5MC | x/¢ 0. 55| x/o

2T £ ] 3| A

Date 3’/}’7/7,)" o 6é

e Serving The Nuclear Indusiry Since 1962 e



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
“ & POST OFFICEBOX 810  PH. 325-235-5494
S fifi d Industrial
S i CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-46
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER CABRERA SERVICES ORDER NO. 247655/298001
Mfg. Bicron Model MICRO REM serial No. CX52 F

Mfg. Model Serial No.

Cal. Date 22-Dec-05 Cal Due Date 22-Dec-06 Cal. Interval 1 Year _ Metlerface 0-200urem
Zheck mark Efcpplies to applicable instr. and/or detector IAW mfg. spec. T. I3 °F RH 23 % Al 7058 mmH
[J New Instrument Instrument Received [Q’Within Toler. +-10% []10-20% [] Out of Tol. [[] Requiring Repair [] Other-See comments

k4 Mechanical ck. Meter Zeroed [ Background Subtract [0 Input Sens. Linearity

[C] F/SResp.ck Reset ck. [[] Window Operation [ Geotropism

[] Audio ck. ] Alarm Setting ck. 4 Batt. ck. (Min. Volt) vDC

] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. E/Culibruted In accordance with LMI SOP 14.2 rev 02/07/97.

Threshold
nstrument Volt Set V Input Sens. mV Det. Oper. Vv at mV Dial Ratio =
[C] HV Readout (2 points)  Ref./Inst. / V Ref./Inst. / v

COMMENTS:

3amma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1000 150 mR/hr /O /50
x1000 50 mR/hr 50 5/
x100 15 mR/hr /55~ /SO
x100 5 mR/hr S0 50
x10 1500 pR/hr Lo /S0
x10 500 yR/hr 52 <O
x] 150 uR/hr _4;;& /S0
x1 100 pR/hr N [
x0.1 15 uR/hr FAYd) /SO
x0.1
*Uncertainty within + 10%  C.F. within + 20% Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING
digital Log
Readout Scale

;o

wudium Measurements, inc. cerifies that the above instrument has been callbrated by standards raceable to the National Institute of Standards and Technology. or to the calibration faciities o
sther international Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration fechnique
‘he calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibrafion License No. LC-19

Reference Instruments and/or Sources:
Cs-137 Gamma /N 1162 [z (O msss [Js105 [Inioos (M1879 [less2 [(Jessi (720 Cd7ad [isrs [ Neutron Am-241 Be 5/N T-3

[ Alpha S/N [] BetaS/N [] Other

[] m 5005/N e /\ [J] Oscilloscope S/N [ Multimeter S/N

Calibrated By: . [ )_LAQH’\ g E@ﬂ/ Daie B’AGOOS

Reviewed By: L’\Q‘@L{r— ) Date 23 ﬂ'(q;/

This certificate shall not be reproduced except In full, without the written approval of Ludium Measurements, Inc. AC Inst. [:l Passed Dielectric (Hi-Pot) and Continuity Test
= !

|



RSA Laboratories, Inc.
o

21 Pendleton Drive, P.O. Box 61

CERTIFICATE

OF CALIBRATION Hebron, Connecticut 06248
(860) 228-0721 Fax (860) 228-4402

(AIR SAMPLER)

Customer and Contact: Cabrera Services, Inc., Attn: Larry Pawlus (860) 289-1885
Customer Address: 809 Main Street, East Hartford, CT 06108

Inst. Mfr. F&J Specialty Products Inst. Model LV-1 Inst. s/n 2591

Reference Inst. F&J Venturi D-812 Inst. s/n 2541

Cal. Date 14 March 2006 Due Date 14 March 2007 Cal. Interval 1 year
Barometric Press: Actual 29.30 in. Hg Corrected to: 28.86 in. Hg
Temperature: Actual 70°F Corrected to: 69.7°F

Filters Used: ®Particulate OCharcoal/silver zeolite DOOther:

Measurement Air Sampler Flow Rate Ref. Inst. Flow Rate Percent
(LPM) (LPM) Deviation

1 19.30 18.67 -3.42
2 38.61 36.35 -6.22
3 48.26 45.19 -6.80
4 57.91 54.03 -7.18
5 77.22 70.73 -9.17
6

7

8

9

10

11

12 n

** Average percent deviation across the range = -6.56

This is to certify that RSA Laboratories, Inc. of Hebron, Connecticut, has on this date certified this air sampler to be within
the accuracy specified above. The Reference Flow Device bears Letters of Certification traceable to the National Institute of
Science and Technology. RSA Laboratories, Inc. ID# 10400.

Calibrated by: Kurt D. Newton B A el - .__e R Date: 14 March 2006

Page 1 of 2
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| 4 RsA Laboratories, Inc.

21 Pendleton Drive, P.O. Box 61

CERTIFICATE

OF CALIBRATION Hebron, Connecticut 06248
(860) 228-0721 Fax (860) 228-4402

(AIR SAMPLER)

Customer and Contact: Cabrera Services, Inc., Attn: Larry Pawlus (860) 289-1885
Customer Address: 809 Main Street, East Hartford, CT 06108
|

Inst. Mfr. F&J Specialty Products Inst. Model LV-1 Inst. s/n 2773
Reference Inst. F&J Venturi D-812 Inst. s/n 2541
Cal. Date 14 March 2006 Due Date 14 March 2007 Cal. Interval 1 year
Barometric Press: ﬁ;\ctual 29.30 in. Hg Corrected to: 28.86 in. Hg
Temperature: Actual 70°F Corrected to: 69.5°F
Filters Used: ®Particulate OCharcoal/silver zeolite DOOther:
Measur(lament Air Sampler Flow Rate Ref. Inst. Flow Rate Percent
(LPM) (LPM) Deviation

1 ; 19.31 19.65 1.75

2 38.62 37.34 -3.42

3 ‘ 48.27 46.18 -4.52

4 57.92 55.02 -5.27

5 77.23 72.711 -6.22

) :

7|

g

’ |

10|

11

12:

| **Average percent deviation across the range = -3.54
|
|
This is to certify thal RSA Laboratories, Inc. of Hebron, Connecticut, has on this date certified this air sampler to be within

the accuracy speCIﬁed above. The Reference Flow Device bears Letters of Certification traceable to the National Institute of
Science and Technology. RSA Laboratories, Inc. ID# 10399.

|
Calibrated by: Kurt D. Newton _—2___——~ _ 7 o Date: 14 March 2006

=

Page 1 of 2



Facility: RSA Laboratories, Inc.

Air Sampler Model F&J LV-1

Calibrator Model F&J Venturi D-812

CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Customer: Cabrera Services, Inc.

Air Sampler Serial No. 2773
Calibrator Serial No. 2541

R e ke
Measurement Inlet Inlet Gauge Indicated Temp/Press Corrected Indicated
Temp. Press Press Flow Correction Flow Flow
°F) _(Irl-llg) (In-Hg) (LPH) Factor (LPM) (LPM)
1 69.5 28.86 1 20 0.965 19.31 20
2 69.5 28.86 1 40 0.965 38.62 38
i 69.5 28.86 1 50 0.965 48.27 47
4 69.5 28.86 1 60 0.965 57.92 56
5 69.5 28.86 1 80 0.965 .25 74
-]
7
8
9
10
1
12
Air Sampler Temp/Press Corr Factor = \J = wmji?;l; T (Enlet P;?”— mﬁa;g; Press) % Deviution =
Calibrator Temp/Press Corr Factor = \J = tan;fa(e;l; AR x 2:'{:; i‘:g Corrected Flow = (Indic:

Calibrated by: Kurt D. Newton

l—-—'""'z—\,‘—-—..._

e

F/ C :e — Date: 14 March 2006



EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard

S5.0.#% 3863
P.O.# 02-055

Description of Standard:

Model No. DNS-11 Serial No. 3973-02 Isotope Th-230
Electroplated on polished ss dise, = 0.79 mm thick.
Total diameter of 4.77 cm and an active diameter of 4.45 cm.

The radicactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface.

Measurement Method:

The 2pi alpha emission rate was measured using an internal gas flow proportional
chamber.  Absolute counting of alpha particles emitted in the hemisphere above the
active surface was verified by counting above, below, and at the operative voltage.
The calibration is traceable to NIST by reference to an NIST calibrated alpha source
S/N_2393/91

Measurement Result:

The observed alpha particles emitted from the surface of the disc per minute (cpm) on
the calibration date was:

8,860 + 265

The total disintegration rate (dpm) assuming 1.5% backscatter of alpha particles from
the surface of the disc, was:

17,500 o 523 ( 0.00786 uCi)

The uncertainty of the measurement is 3 %, which is the sum of random counting
error at the 99% confidence level, and the estimated upper limit of systematic error in
this measurement.

Calibrated by: ART REUST Reviewed by%?"éz.w
Calibration Technicianzw. Representati

Calibration Date: 4-29-2002 Reviewed Date: ‘_/-—i?-ﬁ.l

Analytical Services

7021 Pan American Freeway NE
Albuquerque, New Mexico 87109-4238
(505) 345-3461 Fax (505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Beta Standard

S.0.#% 3863
P.O.# 02-055

Description of Standard:

Model No. DNS-12 Serial No. 3975-02 Isotope Tc-99
Electroplated on polished SS . disc, 0.79 mm thick.
Total diameter of 4.77 cm and an active diameter of 4.45 cm.

The radioactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface.

Measurement Method:

The 2pi beta emission rate was measured using an internal gas flow proportional chamber.
Absolute counting of beta particles emitted in the hemisphere above the active surface was
.verified by counting above, below, and at the operative voltage. The calibration is
traceable to NIST by reference to an NIST calibrated beta source S/N 2148/90

Measurement Result:

~The observed beta count rate from the surface of the disc per minute (cpm) on the
calibration date was:

11,000 + 441

The total disintegration rate (dpm) assuming 25 % backscatter of beta particles from
the surface of the disc, was:

17,700 * 706 ( 0.00796 HCi)
The uncertainty of the measurement is 4 %, which is the sum of random counting error
at the 99% confidence level, and the estimated upper limit of systematic error in this

measurement.

Calibrated by: ART REUST Reviewed by:%/_
. o E éZ::!Ez Zszﬁ? : N> 7, /
Calibration Technician: . Q.A. Representatif/ 3

Calibrati'on Date: 4-25-2002 Reviewed Date: d 250

Analytical Service:

7021 Pan American Freeway NI
Albuquerque, New Mexico 87109-423¢
(505) 345-3461 Fax (505) 761-541¢
Toll Free (866) RAD-LABS (723-5227
www.eberlineservices.com



@Duratek‘

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings

e ST S RCUSTOMERINFORMATION: -~ 7 o o o[- e DAl

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37A

Contact Name: Tony Riggs Serial Number: 092501

Customer Purchase Order Work Order Evaluation Method:

Num_l?er: NA | Number: 2006_—03612 e Source i _

Source Nuclide: Th*™** Serial Number: 119709 | Activity (dpm): 2,442 Certification Date: 10/14/97

Parameter As Found As Left Precision Test CPM

Count 1 510 510 Count 1 (Heel) 510
Count 2 501 501 Count 2 (Center) 519
Count 3 519 519 Count 3 (Toe) 507
Count 4 517 517 Average 512
Count 5 507 507 Tolerance +10%
Count 6 557 557 Pass/Fail Pass
Average 518.5 518.5 :

Background (CPM) 6.4 6.4 ' e
Net Counts S12.1 s12.1 S
Efficiency 21.0% 21.0% _ ; AR L Lt S

Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Sourcﬁer ,#, N/A - 7S(‘)urce #: IN/A - NIAi = - N/A
SCALER INFORMATION = ) ~ DETECTOR INFORMATION o
Model Serial Number Due Date Background (cpm Operating Voltage Threshold
2221 86286 12/06/2006 6.4 1300V 40 =4mV
Detector Setup chort YES NO +/ Barcode Report  YES NO +/ Voltage Plateau YES v/ NO
Ml ; : COMMENTS . o« R s
Callhrated in accordance with CP-IN-WI-239
10 mmutc background performed Effclency perfcrmed on contact with 6Ft. cable
R e 'STATEMENT OF CERTIFICATION IR i

Wc C emf\ 1ha1 the detectm‘ listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers puhllshed nperaung
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).

Detector
Certified By: %/@ Reviewed By: WOW Date: ///?/@é

r
Certification Datc. 3/16!2(}06 & { Certification Due: 3/16/2007




BACKGROUND PLATEAU 43-37 S/N: 092501 3/16/2006

900
950
1000
1050
1100
1150
1200
1250
1300
13
1400
1450
1500
1550 42

1600 74

1650 147

1700 278

1750 593

1800 819

1850 925

1900 1040

1950 1147

ALPHA PLATEAU Th230 #119708 2,610DPM

BWWHFRrRWRLRMDMNOODO O

900 0
950 0
1000 0
1050 0
1100 69
1150 381
1200 485
1250 458
1300 486
1350 552
1400 506
1450 529
1500 537
BETA PLATEAU Tc99 #119718 20, 520DPM
1400 7
1450 19
1500 186
1550 799

1600 1789

1650 2748
1700 3885
1750 5042
1800 5292

1850 5246
1900 5590
1950 5816



@Dumtek"

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

Customer Name: Duratek Instrument Services

This Cemﬁcate wnll be aocomamed b Ca]ubratlon Charts or Readm where applicable

Maul‘acturer: Ludlum

CALIBRATION
CERTIFICATE

Address: 628 Gallaher Rd Kingston, TN 37763

Detector Model: 43-37B

Contact Name: Tony Riggs

‘| Serial Number: 092501

Customer Purchase Order
UNiember: /A

' Work Order
Number: 2006-03612

Evaluation Method:
Source

Source Nuclide: Tc” Serial Number: 119718 | Activity (dpm): 20,520 Certification Date: 10/14/97
Parameter As Found As Left Precision Test CPM
Count 1 5548 5548 Count 1 (Heel) 5405
Count 2 5405 5405 Count 2 (Center) 5538
Count 3 5502 5502 Count 3 (Toe) 5466
Count 4 5538 5538 Average 5469.7
Count 5 5588 5588 Tolerance +10%
Count 6 5466 5466 Pass/Fail Pass
Average 5507.8 5507.8
Background (CPM) 830 830
Net Counts 4677.8 4677.8 : ;
Efficiency 22.8% 22.8%
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
SRR N L S LT - —
Serial Number Due te | Background (cpm Operating Voltage Tllreshol |
2221 86286 12/06/2006 830 1850V 40 =4mV
Detector Setup Report YES NO +/ Barcode Report YES NO J Voltage Plateau YES v/ NO

We Cemfy that the detectorllstad abovc wascvaluawd for proper operation prior to shtpment and tha! it met all the Mmufacmrers published openmng
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).

Detector

Reviewed By:

W@/@W

Date:

/11[7/2¢

Certified By: M‘

Certification Date: 3/16/2006

Certification Due: 3/16/2007




BACKGROUND PLATEAU 43-37 S/N: 092501 3/16/2006

900 0

"~ 950, 0
1000 0
1050 0
1100 2
1150 1
1200 3
1250 1
1300 1
1350 2
1400 3
1450 3
1500 4 '
1550 42
1600 74
1650 147
1700 278
1750 593
1800 819
1850 925
1900 1040 °
1950 1147

ALPHA PLATEAU Th230 #119708 2,610DPM
900 0

950 0
1000 0
1050 0
1100 69
1150 381
1200 495
1250 458
1300 486
1350 552
1400 506
1450 529
1500 537
BETA PLATEAU Tc99 #119718 20,520DPM
1400 7
1450 19
1500 186
1550 799

1600 1789
1650 2748
1700 3885
1750 5042
1800 5292
1850 5246

1950 5816



& Duratek
CALIBRATION

CERTIFICATE
Page 1 0f 2

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331
This Certificate will be accompanied b : ihmtion Charts or Readings where applicable

T s s 1 (3

Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2221 Serial Number: 86286
Contact Name: Tom Scott Probe: N/A Serial Number: N/A
Customer Purchase Order Work Order Calibration Method:
Nm: N/A Nmber: 2005-03393 Elcroc ‘ .
“Ratemeter ' Scaler
Response Calibration | Time Tolerances Response
Instrument | Calibration Standard Standard Base (cpm)
Range Value CPM As Found As Left Value CPM (min) % 10% As Found As Left
X1 100 100 100 1,000 CPM 1 90 - 110 100 100
X1 250 250 250 1,000 CPM 2 180 - 220 198 198
X1 400 390 400 1,000 CPM 5 450 — 550 497 497
X10 1,000 1,000 1,000 1,000 CPM 1 900 - 1,100 994 994
X 10 2,500 2,450 2,500 1,000 CPM 2 1.8K-2.2K 1,987 1,987
X10 4,000 3,900 4,000 1,000 CPM 5 4.5K-5.5K 4,968 4,968
X 100 10,000 10,000 10,000
X 100 25,000 24,000 25,000
X 100 40,000 39,000 40,000
X 1000 100,000 100,000 100,000
X 1000 250,000 240,000 250,000
X 1000 400,000 380,000 400,000

R

2okl S e R AT I s .._‘;-_.,:‘;;J:, o ;,t__ =tes 7: 7,7 L : -.- , ‘ > _‘,4 L Al- AT N . e - M-l i MR e - ! ¢ puie 4 a2l
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred during

shipment or use of this instrument).

Instrument
Calibrated By: NA @ M Reviewed By: ( :4‘7@@&% Date: /.2 = ~O <

Calibration Due: 12/06/06

Calibration Date: 12/06/05




Page 2 of 2

Model: 2221 Serial Number: 86286

i | ! M&TE

ke it S S A GBSl W

Due Date: 03/30/06 TWI12663 D-812 Due Date: | 04/19/06 ¢ 2816

Yolt Mte
Pulser Due Date: 09/28/06 | ID 101500 Humidity Due Date: | 03/22/06 | ID: 958670
Timer Due Date: 02/16/06 | ID 22226011 | Temp: 24.2°C Pressure: 746 mmHg Humidity: 18%
Special Test

Geotropism Sat (/) Unsat ( ) Hold Sat (/) Unsat ( )

BAT >4.5 Sat () Unsat ( ) Volume Test Sat () Unsat ( )

Mechanical Zero Sat (/) Unsat ( ) Audio Divide Sat (/) Unsat ( )

Digital Zero Sat (/) Unsat ( ) Window Switch Sat (/) Unsat ( )

Sat (/) Unsat ( )

Tolerance
+2%
400 392-408 405
1,000 980-1,020 1,003
1,500 1,470-1,530 1,502
1,862-1,932
hold/Gain Calibration SRR

As Left Ratio (mV/100)

10 86 11.6 94 10.6
20 182 11.0 201 10.0
30 278 10.8 306 9.8

400 320-480 400 400
4,000 3,200-4,800 4,000 4,000
40,000 32,000-48,000 37,500 37,500

400,000

Instrument
) o
Calibrated By: MPQ o Reviewed By:ﬂm@ @/’ Date: / 2 -C <&

Calibration Date: 12/06/05 Calibration Due: 12/06/06




