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Designer and Manufacturer

of

Scientific and Industrial

Instruments

CUSTOMER MACTECINC

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS INC
POST OFFICE BOX 810 PH 3252355494

501 OAK STREET FAX NO 3252354672

SWEETWATER TEXAS 79556USA ZO 14 bDL
ORDER NO 20140197341915

Mfg Ludlum Measurements Inc Model 12 Serial No R7157

Mfg Ludlum Measurements Inc Model 4410 Serial No PAa99

Cal Date 8Oct09 Cal Due Date 8Oct10 Cal Interval 1 Year Meterface 202635

Check mark pplies to applicable instr andor detector IAW mfg Spec T 76 F RH 51 Alt 6978mmHg

New Instrument Instrument Received Within Toler 10 1020 Out of Tol Requiring Repair OtherSee comments

Mechanical ck Vr MeterZeroed Background Subtract Input Sens Linearity

FS Resp ck F1 Reset ck WindowOperation jGeotropism

Audio ck Alarm Setting ck Batt ck Min Volt 22VDC

Calibrated in accordance with LMI SOP 148rev 120589 Calibrated in accordance with LMI SOP 149rev 0210797

Threshold

Instrument Volt Set 1000 V Input Sens 10 mV Det Oper 1000 V at 10 mV Dial Ratio

V HV Readout 2 points RefInst 500 V RefInst 2000 1 V

COMMENTS

Instrument calibrated with 5 cable

Gamma Calibration GM detectors positioned perpendicular to source except for M 449 in which the front of probe faces source

REFERENCE INSTRUMENT RECD INSTRUMENT

RANGEMULTIPLIER CAL POINT AS FOUND EADING METER READING

X 1000 400 kcpm yen

X 1000 100 kcpm 1In

X 100 40 kcpm ycx
X 100 10 kcpm ICY
X10 4 kcpm 400

X10 1 kcpm I cn

X1 400 cpm 146

X1 100 cpm lm

Uncertainty within 10 CF withint 20
ALL RangesCalibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL POINT RECEIVED METER READING CAL POINT RECEIVED METER READING

Digital Log
ScaleReadout 40K cpm 11 Sac

4K cpm

400 cpm

40 cpm

Ludlum Measurements Inc certifies that the above instrument has beencalibrated by standards traceable to the National Institute of Standards and Technology orto the calibration facilities of

other International Standards Organization members orhave been derived from accepted values of natural physical constants orhave been derived by the ratio type of calibration techniques

Thecalibration system conforms to the requirements of ANSINCSLZ54011994and ANSI N3231978 State of Texas Calibration License No LO1963

Reference Instruments andorSources S3941122 1131 781 059 280 60646

Cs137 Gamma SN 1162 G112 M565 E15105 T1006 T879 E552 E551 720 734 1616 Neutron Am241 Be SIN T304

Alpha SIN Beta SIN Other

a m 500 SIN 189491 Oscilloscope SIN Multimeter

SIN
82250292

Calibrated By nt7rQ neKCpS Date oc Cq

Reviewed By Z d 11 Date 2lL1 047

This certificate shall not be reproduced except in full without the written approval of Ludlum Measurements Inc AC Inst Passed Dielectric HiPot and Continuity Test

FORM C22A 101152008 Only Failed

mV

Appendix P Page 25



Designer and Manufacturer

of

Scientific and Industrial

Instruments

LUDLUM MEASUREMENTS INC
POST OFFICE BOX 810 PH3252355494

501 OAK STREET FAX NO 3252354672

SWEETWATER TEXAS 79556USA

Bench Test Data For Detector

Detector 4410 SerialNo217743S

Customer MACTEC INC Order

Counter 12 Serial No 17a7nS Counter Input Sensitivity

Count Time 5S8np Distance Source to Detector

Other

Signaturecflll Mercas Date e

ZDy DOZ
201401971341915

10 my

SV79GG

FORM C4A 04092003

9 Serving The Nuclear Industry Since 1962

High Isotope dM Isotope Isotope Isotope
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Designer and Manufacturer

of

Scientific and Industrial

Instruments

CUSTOMER MACTECINC

Mfg Ludlum Measurements Inc Model

Mfg Ludlum Measurements Inc Model

Cal Date 9Oct09 Cal Due Date

12

4410

9Oct10

Serial No rQ 21A
Serial No

Cal Interval 1 Year Meterface 202635

Check mark Xpplies to applicable instr andor detector IAW mfg spec T 76 F RH 51 Alt 6978mm Hg

New Instrument Instrument Received Within Toler 10 1020 Out of Tol

Mechanical ck Z Meter Zeroed Background Subtract

FS Resp ck Reset ck I Window Operation

Audio ck Alarm Setting ck Batt ck Min Volt

WCalibrated in accordance with LMI SOP 148rev 1210589 Calibrated in accordant

Instrument Volt Set 1050 V Input Sens 10 mV Det Oper 1050 V at

dRequiring Repair OtherSeecomments

Input Sens Linearity
Geotropism

22VDC

a with LMl SOP 149rev020797

Threshold mV

10 mV Dial Ratio

LZ HV Readout 2 points RefInst 500 V RefInst 2000 V

COMMENTS

Instrument calibrated with 5 cable

Gamma Calibration GM detectors positioned perpendicular to source except for M 449in which the front of probe faces source

REFERENCE INSTRUMENT RECD INSTRUMENT

RANGEMULTIPLIER CAL POINT AS FOUND READING METER READING

X 1000 400 kcpm 4100

X 1000 100 kcpm wyn

X 100 40 kcpm

X 100 10 kcpm

X10 4 kcpm
X10 1 kcpm
X1 400 cpm

X1 100 cpm

Uncertainty within t 10 CF withint 20
ALL RangesCalibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL POINT RECEIVED METER READING CAL POINT RECEIVED METER READING

Digital Log
Readout 40K cpm o4 Scale

4K cpm
400 cpm

40 cpm y

Ludlum Measurements Inc certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology orto the calibration faciiilies of

other International Standards Organization members orhave been derived from accepted values of natural physical constants orhave been derived by the ratio type ofcalibration techniques

Thecalibration system conforms to the requirements ofANSINCSLZ54011994and ANSI N3231978 State of TexasCalibration License No LO1963

Reference Instruments andorSources S3941122 1131 781 059 280 60646

Cs137 Gamma SN 1162 G112 M565 5105 T1008 T879 E552 E551 720 734 1616 NeutronAm241 Be SNT304

Alpha SN Beta SN Other

m 500 SN 189491 Oscilloscope SN a Multimeter SN 82250292

Calibrated By r6 f1L11M2KoS Date qrTC9

Reviewed By r r
Date Z b g

This certificate shall not be reproduced except in full without the written approval of Ludlum Measurements Inc AC Inst Passed DielectricHiPot and Continuity Test

FORM C22A 10152008 Only Failed

LUDLUM MEASUREMENTS INC

POST OFFICE BOX 810 PH3252355494

CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO 3252354672

SWEETWATER TEXAS 79556 USA2014 OOOZ
ORDER NO 20140197341915
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Designer and Manufacturer

of

Scientific and Industrial

Instruments

LUDLUM MEASUREMENTS INC
POST OFFICE BOX 810 PH3252355494

501 OAK STREET FAX NO 3252354672

SWEETWATER TEXAS 79556 USA

Bench Test Data For Detector

Detector 4410 Serial No gc7a p

Customer MACTEC INC
Order

Counter 12 Serial No L7a71 Counter Input Sensitivity

Count Time Distance Source to Detector

Other

ZoWboZ
20140197341915

10 my

Signature T7CCwp AteKoS
Date a OGT

FORM C4A 041092003

Serving The Nuclear Industry Since 1962 0

High Isotope U l Isotope Isotope Isotope
n C7
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Ludlum Model 12 #172698 with  

44-10 Probe #262444 
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Field Static QC Comparison Results 

Sample 
ID# 

(CE-FSS) Date 

Static Count Results 

Instrument 
Model 

Serial 
# 

Detector 
Model Serial # 

Gross 
(cpm) 

Gross 
Difference 

% Comments 
41-01-005 05/04/10 Model 12 172705 44-10 277925 2895   

41-01-
005QC 05/04/10 Model 12 172718 44-10 277926 2987 -3.2  

41-02-008 05/03/10 Model 12 172705 44-10 277925 3472   
41-02-008 

QC 05/03/10 Model 12 172718 44-10 277926 3416 1.6  

41-03-005 05/18/10 Model 12 172705 44-10 277925 2308   
41-03-
005QC 05/18/10 Model 12 172718 44-10 277926 3164 -37.1 Note 1 

42-01-003 07/28/10 Model 12 172705 44-10 277925 2278   
42-01-
003QC 07/28/10 Model 12 172718 44-10 277926 1998 12.3  

42-01-027 07/28/10 Model 12 172705 44-10 277925 2643   
42-01-
027QC 07/28/10 Model 12 172718 44-10 277926 2411 8.8  

42-02-024 07/28/10 Model 12 172705 44-10 277925 2792   
42-02-
024QC 07/28/10 Model 12 172718 44-10 277926 2841 -1.8  

42-02-028 07/28/10 Model 12 172705 44-10 277925 2488   
42-02-
028QC 07/28/10 Model 12 172718 44-10 277926 2575 -3.5  

42-03-013 08/10/10 Model 12 172705 44-10 277925 2342   
42-03-
013QC 08/10/10 Model 12 172718 44-10 277926 2176 7.1  

42-03-022 08/10/10 Model 12 172705 44-10 277925 2750   
42-03-
022QC 08/10/10 Model 12 172718 44-10 277926 2639 4.0  

42-04-005 08/11/10 Model 12 172705 44-10 277925 2167   
42-04-
005QC 08/11/10 Model 12 172718 44-10 277926 2252 -3.9  

42-04-029 08/11/10 Model 12 172705 44-10 277925 2090   
42-04-
029QC 08/11/10 Model 12 172718 44-10 277926 1902 9.0  

42-05-010 08/11/10 Model 12 172698 44-10 262444 2029   
42-05-
010QC 08/11/10 Model 12 172718 44-10 277926 2119 -4.4  

42-05-019 08/11/10 Model 12 172698 44-10 262444 2020   
42-05-
019QC 08/11/10 Model 12 172718 44-10 277926 2087 -3.3  
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Sample 
ID# 

(CE-FSS) Date 

Static Count Results 

Instrument 
Model 

Serial 
# 

Detector 
Model Serial # 

Gross 
(cpm) 

Gross 
Difference 

% Comments 
42-06-020 08/16/10 Model 12 172705 44-10 277925 3069   

42-06-
020QC 08/16/10 Model 12 172718 44-10 277926 2996 2.4  

42-06-024 08/16/10 Model 12 172705 44-10 277925 2752   
42-06-
024QC 08/16/10 Model 12 172718 44-10 277926 2755 -0.1  

42-07-003 08/24/10 Model 12 172698 44-10 262444 2364   
42-07-
003QC 08/24/10 Model 12 172718 44-10 277926 2430 -2.8  

42-08-001 08/25/10 Model 12 172705 44-10 277925 2702   
42-08-
001QC 08/25/10 Model 12 172718 44-10 277926 2642 2.2  

43-01-009 09/16/10 Model 12 172698 44-10 262444 3559   
43-01-
009QC 09/16/10 Model 12 172718 44-10 277926 3543 0.4  

43-01-020 09/16/10 Model 12 172698 44-10 262444 2413   
43-01-
020QC 09/16/10 Model 12 172718 44-10 277926 2566 -6.3  

43-02-006 09/21/10 Model 12 172698 44-10 262444 3147   
43-02-
006QC 09/21/10 Model 12 172718 44-10 277926 2749 12.6  

43-03-008 11/02/10 Model 12 172698 44-10 262444 3355   
43-03-
008QC 11/02/10 Model 16 74100 44-10 RN015203 3300 1.6  

43-03-028 11/02/10 Model 12 172698 44-10 262444 2811   
43-03-
028QC 11/02/10 Model 16 74100 44-10 RN015203 2800 0.4  

43-04-009 11/01/10 Model 12 172698 44-10 262444 2679   
43-04-
009QC 11/01/10 Model 12 172718 44-10 277926 2600 2.9  

 
 

Note 1: The % difference between the two measurements (-37.1%) for survey unit 41-03 appears to be a statistical outlier 
compared with the rest of the QC comparison data. However, given that the background corrected values were less than the 
minimum detectable count rates calculated for both instruments, and that the volumetric soil activity form the measurement 
location indicated uranium 235 and cobalt 60 levels less than each of their corresponding minimum detectable activities 
indicating that there was no significant presence of plant derived radioactive material in the soil, the difference may be 
explained by a random background fluctuation.   
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