
 

 

 

APPENDIX E 

Instrument and Check Source Calibration Certificates 

  



Designer and Manufacturer 	 LUDLUM MEASUREMENTS, INC. 
of 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 ~~~,""~~A::R:MY CORPS ENGINEERS 	 ORDER NO.~~ ~ ~~~()~99290/3~1~§~ 

Mfg. __lvdlvmMeqs\Jf~ments, lDc.__ _ Model 236Q Serial No. L~\£L~~~~ ___ 

Mfg. Ludlum Measurement~~__ Model_~~~_~~_43-37-1 __ ~~~~~~~~_ ~_~__~_ Serial No. ~l!& /363 6( 

Cal. Date 23-May-12 Cal Due Date _~~~__ 23~May-1~~___ Cal. Interval 


Check mark i1applies to applicable instr. and/or detector lAW mfg. spec. T. OF RH ~~§ % Alt 699.8 mm Hg 

New Instrument Instrument Received ~hin Toler. +-10% 10-20% Requiring Repair Other-See comments 

Mechanical ck. ;zr Meter Zeroed Background Subtract Input Sens. Linearity 
F/S Resp. ck ;z- Reset ck. ~ Window Operation Geotropism 

r;z Audio ck. il.If Alarm Setting d. iltf Batt. ck. (Min. Volt) 2.2 VDC c:::'-RS-232 Port OK 

~librated in accordance with LMI SOP 14.8 rev 12105/89. Calibrated in accordance with LMI SOP 14.9 rev 02/07/97 . . 
Instrument Volt Set __t6OQ ____~ V 

IlZf HV Readout (2 points) Ref.!lnsf. ~_~~__ I_~$_~~~ V Ref./lnsl. 2QOQ 1 ;«()O~ V 

Firmware Version: 3<fo(0 ".....,;L~ (EEPROM Settings) 


Alpha Threshold: q O"1Y!JL_ User Time: 1,0 

Beta Threshold: 4 -In v Alpha Alarm: -9!i!lJl!l'L-~ 


Beta Window: '3Q~u'_~_~~ Beta Alarm: ~1t.lq9'.qey 


Overload ':;jft2Cf.-R/J ;3~T:"V()IseIJ AlB Alarm: --'1~'1'l!t-

Instrument calibrated with a ~~ ~q'f cable. 	 Model 2360 Date: 'SjJ~3~o_L2_ . 
High voltage set with detector /I/O r a;'I!"'&-~~ll(). Calibration Date Due:Sj~3/2 0 13 

COMMENTS: 
Pu239 SN:7053 Size:12600cprn, Background:6cprn, Counts: 5281cprn, Eff:41.86% 
Tc99 SN:5280 Size: 58300cprn, Background:l002cprn, Counts:26891cprn, 2pi Eff:44.40% 
SrY90 SN:5281 Size:69345cprn, Background:l002cprn, Counts:2582 2pi Eff:35.79% 

Gamma Calibration: GM detectors positioned perpendicular to source except for M44-9 in which the front of probe faces sounce. 

REFERENCE INSTRUMENT REC'D INSTRUMENT 

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING* 


xl 000 
 _fjQe~_ _ __5Ltla__~__ _~ 

~Ol2O~___ ~_ 
 f(Z~ ~_~__~~_ ~ ... jl1~__~_ 


~~---~ 
 ~~ ~~~~~~~~~ tltlo ~ -~-+tt4Lt2..... ~---~0 
__MOO ___~___ ~~~~-~-~ ~~~ ~ ~~~~~~~~~~J~~ ""~ U ~~~-~-/JJ.O---~-~~ 

.2>lQ~ 
 _0 ~~~__ ~ ___~_ llOO 


_ ~2>lQ~ lOa _- 'y/00(J(J
~-~-~-~--~~ 
. _ 2>1 "1PP 

~JJ_~~ 100 _~~lJ21)__ 


'Uncertainty within ± 10% C.F. within ± 20% 	 ~_~~~___~__~-"'~l Range(s) Calibrated Electronically 

J~cpm _ 
~ ~AOO~_cPJn 

lOQ_cpm 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING· CAL. POINT RECEIVED METER READING* 

Digital Log 
Readout __ 400kcPD1_ Scale 


40kcpm 

~~~ __ A!<wm 
___40Ckpm 
~___AQcp.rn 

Ludlum Measvrements, Inc. certiNes that the above instrum has been calibrated by sta ards traceable to the National Institute of Standards and TechnOlogy. or to the calibration facilities of 
other International Standards Organization members. or have been derlved tram accepted values of natural phySical constants or have been derived by the ratio type of calibration techniques. 
The calibration system conforms to the requirements 01 ANSIINCSL 2540-1·1994 and ANSI N323~ 1978 State of Texas Calibration License No. LO-1963 

Reference Instruments and/or Sources: 
Cs-137 Gamma SIN [J 1162 ,G112 M565 

73410 

5105 TlO08 

059 

E551 

Ij 280 

Ii 720 

70897 [] Ra-226 SIN Y982 

Neutron Am-241 Be SIN T-304 

Beta SIN LJ Other 

Gl( m 500 SIN ___ ~_ ~ 1Sl0566 Oscilloscope S/N~ 7 Multimeter 

Calibrated By: ~~ • 	 Date ~:13- AI'1Y ~~J~~"'~__~~~~~~_ 
Reviewed By: __ ~~~~ ~~ ~~ \.:\----...;;;;~__ 	 Date L "\{'f\~~Q.,_~____~_~~___ _ 

----------- ---- --------_ .... 

This certificate sholl not be reproduced except in full, without the written approval of Ludlum Meosvrements, Inc. AC Ins!. ' Passed Dielectric {Hi-Pot} and Continuity Test 
FORM C22S 10/24/2011 page~lo,_~~ Only Failed: 

http:Eff:35.79
http:Eff:44.40
http:Eff:41.86


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

of 501 OAK STREET FAX NO. 325-235-4672 Scientific and Industrial 

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


Bench Test Data For Detector 

Detector Order #. 20200290/378285 

Customer US ARMY CORPS OF ENGINEERS Alpha Input Sensitivity __--'q'--""o'----_ .. mV 

Counter ___ "".,,-.~ __ Beta Input Sensitivity mV 

Count Time 1 Minute Beta window _____.:t'L mV 

Other Distance Source to Detector 

--------_. 

__ .Su rfa (.. e m_ 

---_........ -

High 
Voltage 

Background 

Alpha Beta 

Isotope SI'itL 
Size _!l!L!1ij~ 

Alpha Beta 

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. 


fORM C48 03/11/2010 poge __:t-._or.2.. 
• Serving The Nuclear Industry Since 1962 • 



CALIBRATION 
CERTIFICATE 

E[lergySoililiolls Services, trw. 
i 570 Bear Creek Road 
Oak Ridge. TN 37830 
P')(me: (877)462-4873 
Fax: (865) 22()~.,B46 

R d' j' bleThis Certificate wili be accompanied by Calibration Charts or ea mgs where appJlca 

CUSTOMER INFORMATION INSTRUMENT INFORl\lATION 

Customer Name: EnergySo!utiotJ~ Services, Inc. i'I'1anufacturer: Ludlum 

Add,-ess: 1570 Bear Creek Road Oak Ridge, TN 37830 i Model: 

('oniact Name: Tony Riggs I Probe: N/A Serial Number: N!A 

Customer Purchase Order IWork Order %oH ·IIVlD! . Calibration Method: 
Number: !\/A Number: il9U·U9611J/*"", I Electronic 

"T 

·.. c.;· 

;; 

.<> 

INSTRUMENT CALlB~TlO;~ IlSF01{MATlON ';i;;,:,. 

I Ratemeter Scaler 
Response (± 10% of Calibration Time 

Instrument Calibration 
Standard Values) Standard Value Base 

Tolerances Response 
Range 

I 
Standar,d Value 

CPM (minutes) 
(epm) 

As Found As Left ! 
±Z% As FOUlld As Left 

XI 100 
1 

100 100 1,000 CPM 0,1 90 -110 100 100 

Xl 250 250 i 250 1,000 CPM 0.5 450  550 500 500 

X J 400 400 400 1,000 CPM 1 900 -1,100 1,002 1,002 

X 10 1,000 1,000 1,000 1,000 CPM 2 L8K-2.2K 2,003 2,003 

XlO 2,500 2,500 2,500 1,000 CPM 5 4.5K-5.5K 5,008 5,008 

X 10 4,000 4,000 I 4,000 I 1,000 CPM 10 9K-llK 10,015 10,015 

X 100 10,000 i 10.000 10,000 I 
I 

X 100 25,000 25,000 25,000 

X 100 40,000 40,000 40,000 
I 

X 1000 100,000 100,000 100,000 l Calibrated ill accordance with OEM Technical Manual 

X 1000 250,000 250,000 250.000 

X 1000 400,000 400,000 400,000 

STATEMENT OF CERTIFICATION , ·.... ··.· ....•. ··0. . '. . ,'., 

We ('erllfy that the instrument listed above was ealibmloo and insp{,{:l"d plior to shipment and that it met all the Manufacturers published operating specifications. 
'Wo: funlier Geft'!')' that ottr ('(tlibl1l1lOtl Mt:~sllrcm"nls are traceable In the Naliolllli lnsUfi,le of Standards and Technology. (We are not r~'Sponsible for damage 
Incurred during sl"pmcnt or usc ofthis msmlmcn! I 
Instl'ument 

Calibrated By: 
M('~· 

Reviewed By; ~(J,-1~ J"" Date: ?i/>t) /1/ 

Calibration Date: 08/30J2011 
*Calibration Due { Q :(02/29/2012 
"Calibration Due (12mo): 08/3012012 

Lall Dratlon due date 15 de enaanl on users re ulato p re Ulrements. ry q I 

< 

-



LRGySOLUTIONS 
Page 2 of2 

Model: 2360 Serial Number: illlli 

M&TE Environmental Conditions 

Volt "1 elel' 10# 94710(2) Cal Due: 10128/2011 Barometer 11)#3590 1Cal Due: 09/2 III 1 

Pulser 10# 1]2860, Cal Du~: 04i26!20 J2' rhermometer fI)# 3590 ! Cal Due: 09121/11 
F-"--------+--------+---,---"'''''--+------+---------t-'------I 

Humidity I Temp: 22.4' C Pressure 741 mmHg I Humidity: 58% 

Special Test 

BATCbeck Sat ( ") Unsat ( ) Geotropism Sat( " ) llnsat ( ) 
, -.. 

LCD Display Check Sat ( " ) Unsat ( ) Audio Check Sat d ) Unsat ( ) 

\', echunical ZE'ro Sal ( .j) ensat ( ) Low BAT Set Sat ( " ) Unsat ( ) 
c----~-~"-"'--' 

.. , .

Hcs('t Sat ( -.J) Unsat 

H V Analog Display Sat ( -,J ) U nsal ( ) As Found As Left 

Higb Voltage Calibration (± 10%) Alpha Sensitivity 125mv Alpha Sensitivity = 120 mv 

Voltage Tolerance 
1 

As Found As Left Beta Sensitivity = 3.8 mv Beta Sensitivity"" 3.5 mv 
---

500 450-550 I 514 514 32 mv Beta Window 30 mv 

1000 900-1100 983 983 I Beta Setpoints--Pulser counts detected at 3.5rnv ± Imv and 
I---'-----t------+------+-------I. shut off at 30mv for beta. For Alpha channel counts detected 

1500 1350,,1650 1,490 I 1,4()o ! at HOrnv and above. 

H.V. Set \\ith Detector Not Connccted Overload to be set with detector to be used 

Calibrated in accordance with OEM Technical Manual 

See detector certificate for High Voltage setting 

HCalibrated with 5ft cable** 

Instrument 

Calibrated By: Date: 

Calibration Date: 08/301201! I *CaIibratjon Due (,f)'nto):02/29/2012 
I *Calibration Due (12mo): 08/30120J2 

. Ulllbration Clue cate IS dependant on users regUlatory rC4Ulrements 



CALffiRATION 

CERTIFICATE 


~ 
ENERGVSOLUTIONS 

EnergySolutions Instrument Services 
J570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFstaffra.energysolutions.com 

Parameter 

Count 1 

Count 2 3, 

Count 3 3, 

Count 4 3,773 

Count 5 3,594 

Count 6 3,523 

Average 3,702 

Background (CPM) 14.6 

Net Counts 3,687 

2pi Efficiency 42.7% 

3,773 

3,594 

3,523 

3,702 

14.6 

3,687 

42.7'% 

275713 08130/2012 

YES NO"; 

Precision Test 

Count 1 (Heel) 

Count 2 (Center) 

Count 3 (Toe) 

Average 

Tolerance 

Pass/Fail 

CPM 

3,514 

3,681 

3,746 

3,647 

±10% 

Pass 

http:ISFstaffra.energysolutions.com


CALmRATION 

CERTIFICATE 


~--:;

ENERGySOLUTIONS 

EnergySolutions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877)462-4873 
Email: {SFstaff(aenergysoJutions.com 

Parameter 

Count 1 

Count 2 

Count 3 4,429 

Count 4 4,493 

Count 5 4,765 

Count 6 4,823 

Average 4,586 

714.6 

Net Counts 3,872 

2pi Efficiency 36.9% 

Certified 

Certification Date: 05/30/2012 

4,429 

4,493 

4,765 

4,823 

4,586 

714.6 

3,872 

36.9% 

18.2% 

Reviewed 

Count 1 (Heel) 

Count 2 (Center) 

Count 3 (Toe) 

Average 

Tolerance 

Pass/Fail 

CPM 

4,553 

4,520 

4,726 

4,600 

=10% 

Pass 

http:SFstaff(aenergysoJutions.com


:;:::::::::=:-z
ENERGYSOLUTIONS 

CALmRATION 

CERTIFICATE 


EnergySollitions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFstaff@energysolutions.com 

Parameter As Found 

Count 1 25,917 

Count 2 25,604 

Count 3 26,697 

Count 4 25,882 

CountS 28,245 

Count 6 27,953 

Average 26,716 

Background (CPM) 714.6 

Net Counts 26,002 

2pi Efficiency NIA 

4pi Efficiency 10.0% 

Serial Number 

2360 275713 

Detector Setup Report YES 

Certified 

Certification Date: 05/30/2012 

As Left 

25,917 

25,604 

25,882 

28,245 

27,953 

26,716 

714.6 

26,002 

NIA 

10.0% 

Due Date 

08/30/2012 

NOJ 

Reviewed 

Preeision Test 

Count 1 (Heel) 

Count 2 (Center) 

Count 3 (Toe) 

Average 

Tolerance 

Pass/Fail 

Background (cpm) Operating Voltage 

714.6 1700 V 

Barcode Report YES NO J 

CPM 

25,671 

26,628 

28,323 

26,874 

:1:10% 

Pass 

Threshold 

Alpha (l20mV) Beta (3.5-30mV) 

Voltage Plateau YES J NO 

S-/3.;} 1'2.... 

on users 

------------~ ---------------_ ...._---. 

mailto:ISFstaff@energysolutions.com


~-=- CALIBRATION 

£NERGVSOLVTIONS CERTIFICATE 

EnergySolutions Services, Inc Phone: (877) 462·4873 

1570 Bear Creek Road Fax: (865) 220-1346 

Oak Ridge, TN 37830 Email: Isfstaff@energysolutions.com http://www.energysolutions.com/ 

a Source 
f3 Source 

TN 37830 

Isotope Source ID 
Pu-239 019442 
Tc-99 099608 

Model: 2360 S.N. 275713 

Probe: 43-37 S.N. 093966 

Source 

Certifcation Date Activity (dpm) 
6/1/92 13,607 
8/8/96 21,311 

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). 

Calibrated By: L ' Date:hM.J;f. Reviewed By: --?~'t~~'-R-ItH'O'""-C~~\;;....;;..~__ ---'-=-";":"'--11 

Calibration 5/30/12 Calibration Due: 5/30/13 


Page 1 of 1 




~=...::
ENERGYSOWTIONS 

CALIBRATION 
CERTIFICATE 

EnergySollllions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877)462-4873 
Fax: (865) 220-1346 

CB I ratIon rb Charts or R tngs W ere appncaTh'IS Cert!'ficate WI"II beaccompSnlOed b~y ' ead' h r ble 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergySollltions Services, Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge., TN 37830 Model: 2360 Serial Number: 275724 

Contact Name: Tony Riggs Probe: N/A serial Number: N/A 

Customer Purchase Order IWork Order Calibration Method: 
Number: N/A Number: 2011-11716 Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Ratemeter 

Instrument Calibration 
Response (:i: 10% of Calibration Time 

Tolerances
Standard Values) Standard Value Bllse

Range Standard Value (cpm) 

Scaler 
Response 

As Found As Left 
CPM (minutes) :i:2% As Found As Left 

XI 100 100 100 I,OOOCPM 0.1 90-110 99 99 

XI 250 256 250 I,OOOCPM 0.5 450-556 493 493 

XI 400 400 400 1,OOOCPM 1 900-1,100 988 988 

X 10 1,000 1,000 1,000 1,000 CPM 2 UK-2.lK 1,979 1,979 

X 10 2,560 2,500 l,SOO I,OOOCPM 5 4.5K-5.5K 4,948 4,948 

X 10 4,000 4,000 4,000 1,000 CPM 10 9K-llK 9,896 9,896 

X 100 10,000 10,000 10,000 

X 100 25,000 25,000 25,000 

X 100 40,000 40,000 40,000 

X 1000 100.000 100,000 100,000 CaUbrated in accordanee with OEM Technical Manual 

X 1000 256,000 250,000 256,000 

X 1000 400,000 400,000 400,000 

STATEMENT OF CERTIFICATION 

We CertifY that tbe instrument listed above was calibrated and inspcI.:ted prior to shipment and that il met all the Manufacturers published operating specifications. 
We further certifY that our Calibration Measurements are traec:able to tbe Nationallnstirute of Standards and Technology. (We are not responsible for damage 
incurred durina shipment or use of this instrument), 
Instrument 

~kM~-"-....J. . /a~"1Calibrated By: Reviewed By: Date: 
·Calibration Due (6mo): 0410612012 

, 
Calibration Date: 10106/2011 

*Calibration Due (12mo): 1010612012 
. \.. BnOratlOn oue oate IS oepenaant on users regulatory requIrements. 



::;:::::z--=
ENERGVSOLUTIONS 

Page 2012 

Model: 2369 Serial Number: 275n4 

M&TE Environmental ConcUtJons 

Volt Meter 10# 94710023 Cal Due: 1012812011 Barometer 10# 2551 
Cal Due: 

1011912011 

Pulser 10# 120935 Cal Due: 0912912012 Thermometer 10# 2551 
CalDlle: 

10/1912011 

Humidity 10# 958670 Cal Due: 0610712012 Temp: 21.4 ·C Pressure: 747 mmHg Humidity: 45% 

Spedal Test 

BATCbeck Sat ( oJ) Unsat ( ) Geotropism Sat ( oJ) Unsat ( ) 

LCD Display Cbeck Sat ( -I ) Unsat ( ) AudioCbeck Sat ( oJ) Unsat ( ) 

Mecbanical Zero Sat ( oJ) Unsat ( ) Low BAT Set Sat ( oJ) Unsat ( ) 

Reset Sat ( oJ) Unsat ( ) 

HV Analog Display Sat ( oJ) Unsat ( ) As Found AsLert 

Higb Voltage Calibration (:t: 10-;.) Alpha Sensitivity = 128mv Alpha Sensitivity = 120mv 

Voltage Tolerance As Found AsLert Beta Sensitivity  3.7 mv Beta Sensitivity = 3.Smv 

500 450-550 502 502 Beta Window = 30.8 mv Beta Window = 30mv 

1000 900-1100 1,018 1,018 Beta SetpoiDts-Pulser counts detected at 3.Smv :I: hnv and 
shut off at 30mv for beta. For AJpha channel counts detected 

1500 1350-1650 1,514 1,514 at 120mv and above. 

H.V. Set With Detector Not Connected Overload to be set with detector to be used 

COMMENTS 

Calibrated in accordance with OEM Technical Manual 

See detector certificate for High Voltage setting 

"·Callbrated with Sft cable .... 

Instrument 

~~tv'lR. I 
, /IJ$/hCalibrated By: Reviewed ~y: Date: 

Calibration Date: 1010612011 
"Calibration Due (6010): 04I06I2012 I 

"Calibratiou Due (12010): 10/0612011 
.L8IIDratlon oue aate IS aepenaanr on users lIatoryregu reqUlrements. 



~ CALIBRATION 

E~ERGYSOLUTTONS CERTIFICATE 

EnergySolutions Services, Inc Phone: (877) 462·4873 

1570 Bear Creek Road Fax: (865) 220·1346 

Oak Ridge, Th 37830 Email: Isfstaff@energysolutions.com http://vvww.energysolutions.com/ 

This Certifi c ate wiII be I by Calibration Charts or l?p"t1;nO"~ where ~__l;~nhb 

CUSTOMER INFORMATION tNSTRUMfENT INFn&u4.JIQN 
Customer Name: IEIIt:1 yy Solutions Manufacturer: 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Model: 2360 S.N. 275724 

Contact Name: [Tony Riggs Probe: 43-37 S.N. 092501 

Customer Work Order 
PO No.: N/A Number: 2012-12264 Calibration Methoc Source 

. . ~.. J 
., . 

Isotope Source 10 Certifcation Date Activity (dpm) 
a Source Pu-239 019442 6/1/92 13,607 
f3 Source Tc-99 099608 8/8/96 21,311 

I "dluJl'fl..!"!~!,,",,,' l\lIitlh '. '. ">~iHJ;. with . .'I• ." 

....~~"'::~Ull~ High lind AjfllJa "C;. l!iela· 
\/"11,....,,,... A\Jpt}a 1 j~ 1RIi!.~. ..~ ...... TkiI 

1,650 6.0 400.0 2,318.0 563.0 7.0 4.457.0 8.50% 0.02% 16.99% 19.04% 
SET 1,675 7.0 445.0 2,527.0 611.0 11.0 4,545.0 "7.97% -C'-':11)% 18.52% 19.24% 

1,700 5.0 422.0 ? A.!i? Ii 732.0 7.0 4,330.0 15.27% 0.05% 17.98% 18.34% 
1,Z?5 10.0 805.0 2,692.0 1,047.0 12.0 .1 R?Q n 12.82% 0.05% 19.71% 17.94% 

~oF~tHfI.gAflfQN . " '., .... .......... 
We Certify that the instrument listed above was and '''''fJ'''''l..J prior to "'''!fJ!'''''''' and fuatit met all the ,","'nl.I~~·"rt::", published Vt''''''''''''' 

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). 

Comments: 

Calibrated By: ~ Reviewed By: ~~ Date: 5/30 If?. 
~/ 

Callorduv, Date: 5/30/12 Calibration Due: 5/3Q/13 

Page 1 of 1 



-
~ ~-
ENERGVSOLUTIONS 

CALIBRATION 
CERTIFICATE 

EnergySollllions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISF~taffa.energ\solutjolls.com 

C cate Wl 'db cn Rea mgs were apPJlcarTh'IS ert!'fi 'Il b eaccompame >y a 1 ratlOn Charts or d' h ble 

ep gullatory reqUlrements . 

CUSTOMER INFORMATION 

Customer Name: EnergySolutions Instrument Services 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 

Contact Name: Tony Riggs 

Customer Purchase Order Work Order 
Number: N/A Number: 2012-12264 

DETECTOR INFORMATION 

Manufacturer: Ludlum 

Detector Model: 43-37B 

Serial Number: 092501 

Evaluation Method: 
Source 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

Source Nuclide: C I4 Serial Number: 010002 Activity: 260,460 dpm 2 Pi Emissions: N/A I Certification Date: 

Parameter As Fo As Left Precision Test CPM 

Count 1 32,658 32,658 Count 1 (Heel) 32,658 

Count 2 32,097 32,097 Count 2 (Center) 32,041 

Count 3 32,006 32,006 Count 3 (Toe) 33,092 

Count 4 32,041 32,041 Average 32,597 

Count 5 32,759 32,759 Tolerance :10% 

Count 6 33,092 33,092 Pass/Fail Pass 

Average 32,442.2 32,442.2 .. 

Background (CPM) 503 503 

Net Counts 31,939.2 31,939.2 

2pi Efficiency N/A N/A 

4pi Efficiency 12.3'% 12.3% 

Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC): 
Source#: N/A Source#: N/A N/A NIA 

SCALER INFORMATlON DETECTOR INFORMATION 

Model Serial Number Due Date Bacground {cnml OneratinK VoltaKe Threshold 

2360 275724 10/06/2012 503 1675V Alpha (120mV) Beta (3.5-30mV) 

Detector Setup Report YES NOJ Barcode Report YES NO J Voltage Plateau YES J NO 

COMMENTS 
5 minute background performed Efficiency performed on contact with 5Ft. cable 1 layer mylar (0.4mg/cm2) 

STATEMENT OF CERTIFICATION 
We Certif'y that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating 
specifications. We further certif'y that our Calibration Measurements are traceable to the Nationallnstitute of Standards and Technology. (We are not responsible for 
damage incurred during shipment or use of this detector). 

Detector ~_ 

Certified By: <I::'.":~~ Reviewed Bv: Jj/;u~ Date:\ ~!}c'", s-J'3o {\ L 
, 

t7 fACertification Due (6mo): 11/30/2012
Certification Date: 05/30/2012 I * Certification Due (12mo): 05/30/2013 
. CalIbratlOn due date IS dt endant on users re 

. ... 

http:ISF~taffa.energ\solutjolls.com


~ 
ENERGVSOLUTIONS 

CALmRATION 
CERTIFICATE 

EnergySollitions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877)462-4873 
Email: ISFstatra encrgvsolUlions,colll 

Th' Cem Icate WI'II b eaccompame )y a 1 ratIon ead' h r eIS 'fi 'db cn Ch arts or R mgs were appncabl 

LallOratlon aue aate IS 04ep enoant on users re gulatory reqUlrements, 

CUSTOMER INFORMATION 

Customer Name: EnergySolutions Instrument Services 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 

Contact Name: Tony Riggs 

Customer Purchase Order Work Order 
Number: NIA Number: 2012-12264 

DETECTOR INFORMAnON 

Manufacturer: Ludlum 

Detector Model: 43-37A 

Serial Number: 092501 

Evaluation Method: 
Source 

DETECTOR EFFICIENCYIRESPONSEIPRECISION INFORMATION 

Source Nuclide: Th230 Serial Number: 119738 Activity: 18,600 dpm 2 Pi Emissions: 8,640/min ICertification Date: 10/20/97 

Parameter As Found As Left Precision Test CPM 

Count 1 2~ 2,899 Count 1 (Heel) 2,899 

Count 2 2,927 2,927 Count 2 (Center) 2,811 

Count 3 2,811 2,811 Count 3 (Toe) 2,968 

Count 4 3,022 3,022 Average 2,892.7 

Count 5 ~968 Tolerance ±10% 

Count 6 2,864 2,864 Pass/Fail Pass 

Average 2,915.2 2,915.2 
,; ;" 

, . '" 
Background (CPM) 6.9 6.9 

Net Counts 2,908.3 2,908.3 

2pi Efficiency 33.7% 33.7% 

4pi Efficiency 15.6% 15.6% 

Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (cq: 
Source#: N/A Source#: NIA N/A NIA 

SCALER INFORMATION DETECTOR INFORMATION 

Model Serial Number Due Date Backs!round (cnm} Q~ratinl Voltale Threshold 

2360 275724 10/06/2012 6.9 1675V Alpha (120mV) Beta (3.5-30mV) 

Detector Setup Report YES NOJ Barcode Report YES NO J Voltage Plateau YES J NO 

COMMENTS 
5 minute background performed Efficiency performed on contact with 5Ft. cable 1 layer mylar (0.4mg/cm2) 

STATEMENT OF CERTIFICAnON 
We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufucturers published operating 
specifications, We further certify that our Calibration Measurements are traceable to the Nationallnstitute of Standards and Technology, (We are not responsible for 
damage incurred during shipment or use of this detector), 
Detector 

d~Certified By: Reviewed Bv: W/~~ Date: ~/30/;'L 
v- ?7 VI I "'Certification Due (6mo): 11130/2012

Certification Date: 05/30/2012 I * Certification Due (12mo): 05/30/2013 



;::::::::::-:: 
ENERGVSOLUTIONS 

CALffiRATION 
CERTIFICATE 

EnergySo/utions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFstaffacnergvsoIutions.com 

Th' C 'fi 'db cn Charts or R ad'mgs were appnC8r bleIS ertl Icate WI'11 beaccompame 'Y a I ratIon e h 

. LanoratlOn aue aate IS acepenaant on users regulatory reqUlrements, 

CUSTOMER INFORMATION 

Customer Name: EnergySolutions Instrument Services 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 

Contact Name: Tony Riggs 

Customer Purchase Order Work Order 
Number: N/A Number: 2012-12264 

DETECTOR INFORMATION 

Manufacturer: Ludlum 

Detector Model: 43-37B 

Serial Number: 092501 

Evaluation Metbod: 
Source 

DETECTOR EFFICIENCYIRESPONSE/PRECISION INFORMATION 

Source Nuclide: TC99 Serial Number: 099608 Activity: 21,312 dpm 2 Pi Emissions: 10,500/min ICertification Date: 08/08/96 

Parameter As Found As Left Precision Test CPM 

Count 1 4,820 4,820 Count 1 (Heel) 4,820 

Count 2 4,983 4,983 Count 2 (Center) 4,922 

Count 3 4,922 4,922 Count 3 (Toe) 5,003 

Count 4 4,767 4,767 Average 4,915 

Count 5 4,857 4,857 Tolerance ±10% 

Count 6 5,003 5,003 Pass/Fail Pass 

Average 4,892 4,892 
~ . 

Background (CPM) 503 503 

Net Counts 4,389 4,389 

2pi Efficiency 41.8% 41.8% 

4pi Efficiency 20.6% 20.6% 

Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC): 
Source#: N/A Source#: N/A N/A N/A 
SCALER INFORMATION DETECTOR INFORMATION 

Model Serial Number I Due Date BackKround {cnm} Oneratina Volta&e Threshold 

2360 275724 I 10/06/2012 503 1675V Alpha (120mV) Beta (3.5-30mV) 

Detector Setup Report YES NO"; Barcode Report YES NO ..; Voltage Plateau YES"; NO 
COMMENTS 

5 minute background performed Efficiency performed on contact with 5Ft. cable 1 layer mylar (0.4mglcm2) 

STATEMENT OF CERTIFICATION 
We CertifY that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufucturers 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 detector), 

Detector 4 
Certified By: W Reviewed By: QJ/j/J~ Date: 5:j3(J f IL. 

Certification Date: 05/3012012 
/' V'~ "'Certification Due (6mo): 11130/2012 

I '" Certification Due (12mo): 05/30/2013 

http:ISFstaffacnergvsoIutions.com
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