
Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 1/27/2014

Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 3030/217607 Source Isotope Th-230 Tc-99
Probe/Serial #: 43-10-1/229364 Source ID A2-743 A2-771

Calibration Due Date: April 30 2014
Mode (count or dose) Count
Data Type (Src, Bkg) jBackground

If data type is a background for a specific material, list the material type = IRm 321 desk

ALPHA
D C C-(M) [C-(M]2

1 0 -0.25 0.0625
2 0 -0.25 0.0625
3 0 -0.25 0.0625
4 0 -0.25 0.0625
5 1 0.75 0.5625
6 0 -0.25 0.0625
7 0 -0.25 0.0625
8 0 -0.25 0.0625
9 0 -0.25 0.0625
10 2 1.75 3.0625
11 0 -0.25 0.0625
12 0 -0.25 0.0625
13 0 -0.25 0.0625
14 0 -0.25 0.0625
15 0 -0.25 0.0625
16 2 1.75 3.0625
17 0 -0.25 0.0625
18 0 -0.25 0.0625
19 0 -0.25 0.0625
20 0 -0.25 0.0625

I I ~Data Table Srtnr

#Data Points Sum of C Mea () Sum Squares

20 J0.5 775

BETA____
D C C-(M) [C-(M]2

1 35 -2.55 6.5025
2 34 -3.55 12.6025
3 42 4.45 19.8025
4 38 0.45 0.2025
5 43 -6.55 42.9025
6 31 6.45 41.6025
7 44 0.45 0.2025
8 38 -1.55 2.4025
9 36 11.45 131.1025
10 49 -3.55 12.6025
11 34 -5.55 30.8025
12 32 -11.55 133.4025
13 26 -7.55 57.0025
14 30 3.45 11.9025
15 41 -0.55 0.3025
16 37 8.45 71.4025
17 46 -0.55 0.3025
18 37 6.45 41.6025
19 44 -3.55 12.6025
20 34 -37.55 1410.003

Data Tableeumma]
# amPon• Sum of C Mea (M u SqaeJ

20 7511L 37.5 03.2

Standard Deviation
SD 0.64
2 x SD 12
3 x SD 19

Standard Deviation
SD 5.89
2 xSD 11.78
3 xSD 17.67

ALPHA BETA
MDCR and MDC Calculations IMDCR and MDC Calculations

Survey Speed: J MDCR = Survey Speed: MDCR__ = p [
Probe Width: J N/A MDC = 7.18 Probe Width: jN/A MDC = 4.50

Performed by:

Reviewed by:

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 1/27/2014

Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 2929/176108 Source Isotope Th-230 Tc-99
Probe/Serial #: 43-10-1/181905 Source ID A2-743 A2-771

Calibration Due Date: April 30 2014
Mode (count or dose) jCount
Data Type (Src, Bkg) jSource

If data type is a background for a specific material, list the material type = ~Izzz
ALPHA BETA

D C C-(M) [C-(M]2

1 13873 82.4 6789.76
2 13838 47.4 2246.76
3 13901 110.4 12188.16
4 14037 246.4 60712.96
5 13524 70.4 4956.16
6 13861 -104.6 10941.16
7 13686 -69.6 4844.16
8 13721 55.4 3069.16
9 13846 91.4 8353.96
10 13882 -184.6 34077.16
11 13606 -67.6 4569.76
12 13723 7.4 54.76
13 13798 -54.6 2981.16
14 13736 69.4 4816.36
15 13860 125.4 15725.16
16 13916 146.4 21432.96
17 13937 -21.6 466.56
18 13769 -151.6 22982.56
19 13639 -131.6 17318.56
20 13659 -13790.6 1.9E+08

[D i ata TableeSmma

#Data Points Sum of C Men() Sum Squares

20 j275812. 139. .E0

D C C-(M) [C-(M] 2

1 11178 -35 1225
2 11220 7 49
3 11446 233 54289
4 11212 -1 1
5 11266 166 27556
6 11379 66 4356
7 11279 -29 841
8 11184 -99 9801
9 11114 103 10609
10 11316 27 729
11 11240 -175 30625
12 11038 -147 21609
13 11066 -153 23409
14 11060 148 21904
15 11361 5 25
16 11218 -134 17956
17 11079 136 18496
18 11349 -63 3969
19 11150 -108 11664
20 11105 -11213 1.26E+08

Data Table Sma
DataPoints uISuof C MJ (M JSum Squares

20IIij 24260 11213 1j~.26E+08

Standard Deviation
SD 127.65
2 x SD 255.j30

Standard Deviation
SD 117.41
2 xSD 234.82
3 x SD 352.23

ALPHA BETA
MDCR and MDC Calculations IMDCR and MDC CalculationsSuvySedI MC uv eed [____

Probe Width: N/A MDC = N/A Probe Width: N/A MD= N/

Performed by:

Reviewed by:

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 1/27/2014

Instrument Information Source Information Alpha jBeta
Type/Serial #: Ludlum 2929/176108 Initial Source Activity (A0) (dpm) 17610 28510
Probe/Serial #: 43-10-1/181905 Source ID A2-743 A2-771

Calibration Due Date: A ril 30 2014 Source Isotope Th-230 Tc-99

Date Source was prepared 10/15/01 10/15/01
Scaler Instrument Check Date 105/07/13105/07/13
Time since src prepared (T) (yrs): 1 .16E+01 1i.16E+01
Half-Life of Source (t112) (yrs) 7.54E+04 2.13E+05

Current 2it emission rate (dpm) 17,608 J28,509

ALPHA
Count # Bkgrd Counts/minute Srce Counts/minute

1 0 13873
2 0 13838
3 0 13901
4 0 14037
5 1 13524
6 0 13861
7 0 13686
8 0 13721
9 0 13846
10 2 13882
11 0 13606
12 0 13723
13 0 13798
14 0 13736
15 0 13860
16 2 13916
17 0 13937
18 0 13769
19 0 13639
20 0 13659

SUM 5 275812
Average 0.25 13790.60

Inst. Eft = Avg Source CPM - Avg Bkgrd CPM
Source 2it emission rate (dpm)

Inst Efficiency Alpha = 78.3%

Performed by:

Reviewed by:

BETA]
Bkgrd Counts/minute Srce Counts/minute

35 11178
34 11281
42 11589
38 11390
43 11375
31 11500
44 11529
38 11184
36 11114
49 11316
34 11240
32 11038
26 11066
30 11060
41 11361
37 ____11218

46 ____11079

37 ____11349

44 11150
34 11105
751 225122

37.55 11256.10

Inst Efficiency Beta = 39.4%

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 1/27/2014

Instrument Information
Type/Serial #: [ Ludlum 2929/1 76108
Probe/Serial #: 43-10-1/1 81905

Calibration Due Date: [April 30 2014

Source Information Alpha Beta
Isotope Th-230 Tc-99

Serial Number A2-743 JA2-771
27t emission rate 17,608 128,509

DATE TIME BKG CPM Alpha SOURCE CPM COMMENTS InTacs
______Beta Alpha Beta Iiil

1/27/2014 7:00:00 AM 0 45 13758 11091 _ ______ AM
1/28/2014 7:00:00 AM 0 36 13661 11354 AM

1/29/2014 7:00:00 AM 0 37 14501 11086 AM
1/30/2014 7:00:00 AM 0 42 13249 11495 AM
1/31/2014 7:00:00 AM 0 38 14659 11752 AM
2/3/2014 7:00:00 AM 0 35 14875 11452 AM
2/4/2014 7:00:00 AM 0 42 13572 11895 AM
2/5/2014 7:00:00 AM 0 37 14736 10652 AM
2/6/2014 7:00:00 AM 0 34 14223 11349 AM
2/7/2014 7:00:00 AM 0 37 13542 10249 SR

2/10/2014 7:00:00 AM 0 40 14874 11210 SR
2/11/2014 7:00:00 AM 0 33 14236 11895 SR
2/12/2014 7:00:00 AM 1 371 13457 11987 SR
2/13/2014 7:00:00 AM 0 39 14745 11365 SR
2/14/2014 7:00:00 AM 0 37 13258 11753 SR
2/17/2014 7:00:00 AM 0 40 14965 10236 SR
2/18/2014 7:00:00 AM 0 38 15345 11465 _ ______ SR
2/19/2014 7:00:00 AM 0 32 14546 10254 _ _______ SR
2/20/2014 7:00:00 AM 0 40 15201 11476 _ ______ SR
2/21/2014 7:00:00 AM 0 42 13125 11989 _ ______ SR
2/24/2014 7:00:00 AM 0 45 13612 11301 _ _______ AM
2/25/2014 7:00:00 AM 0 38 14258 10452 ________ AM
2/26/2014 7:00:00 AM 1 36 13882 11248 _ ______ AM
2/27/2014 7:00:00 AM 0 35 14201 10244 ________ AM
3/3/2014 7:00:00 AM 0 47 13773 11276 _ ______ AM

Mean from form RS-013.0-1
Background

F777~77771AIpha
EI~i~IIII Beta

Mean from form RS-013.0-1
Source

~90.6A~ha

I Background Acceptance LimitsIM-20% I 0.2 IM+20% I 0.3 ,
SourceAcceptanceLimits

IM-20% I11032 1M+20% I 16549I
Alpha Alpha

IM-20% I 30 IM+20% I 45 IBeta IM-20% I8970 IM+20% I" 13456 IBeta

Reviewed by:Dae Date:



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

Alpha Bkg
1.2

0.8

E0.6

0.2 "• •,•..

1 2 3 4 5 6 7 8 9 10 ii 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Beta Background
50

45

40

S35
U

30

25

20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16
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STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #: [ URSA!/ 200124 ISource Isotope N/A
Probe/Serial #: 3X3/081107-2 jSource ID N/A

Calibration Due Date:I 20-Nov-i14
Mode (count or dose) Count
Data Type (Src, Bkg) jBackground

If data type is a background for a specific material, list the material type = GAMMA111
GAMMA

D C C-(M) [C-(M]J
1 11375 -1.45 2.10E+00
2 11332 -44.45 1.98E+03
3 11336 -40.45 1.64E+03
4 11350 -26.45 7.00E+02
5 11334 -42.45 1.80E+03
6 11665 288.55 8.33E+04
7 11497 120.55 1.45E+04
8 11263 -113.45 1.29E+04
9 11388 11.55 1.33E+02
10 11182 -194.45 3.78E+04
11 11296 -80.45 6.47E+03
12 11167 -209.45 4.39E+04
13 11498 121.55 1.48E+04
14 11132 -244.45 5.98E+04
15 11385 8.55 7.31E+01
16 11661 284.55 8.10E+04
17 11469 92.55 8.57E+03
18 11573 196.55 3.86E+04
19 11149 -227.45 5.17E+04
20 11477 100.55 1.01E+04

Data Table Suma
#Data Points Sum of C [Mean (M) Sum Squares

Standard Deviation
SD 157.23

2xSD 314.45
3 x D 47.68

Gamma
MDCR and MDC Calculations

Performed by: -' • -

Reviewed by:

Date: 12/17/2013

Date:



STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information J Source Information IGamma]
Type/Serial #: J URSA / 200124 JSource Isotope Cs-1 37
Probe/Serial #: J3X3/081 107-2 ~ Source ID 101

3alibration Due Datel 20-Nov-i14
Vlode (count or dose Count
Data Type (Src, Bkg', Source

If data type is a background for a specific material, list the material type =

Gamma
D C C-(M) [C-(M]W
1 605009 -5831.8 3.40E+07
2 606381 -4459.8 1.99E+07
3 614172 3331.2 1.11E+07
4 608093 -2747.8 7.55E+06
5 608583 -2257.8 5.10E+06
6 605749 -5091.8 2.59E+07
7 617493 6652.2 4.43E+07
8 611170 329.2 1.08E+05
9 608584 -2256.8 5.09E+06
10 612787 1946.2 3.79E+06
11 614321 3480.2 1.21E+07
12 605528 -5312.8 2.82E+07
13 606413 -4427.8 1.96E+07
14 616000 5159.2 2.66E+07
15 615154 4313.2 1.86E+07
16 615561 4720.2 2.23E+07
17 610026 -814.8 6.64E+05
18 606718 -4122.8 1.70E+07
19 611496 655.2 4.29E+05
20 617578 6737.2 4.54E+07

Data Table SummaryISaaP ins SmoC Mea (M Sm Squares
20 I12216816 I610840.8 I3.48E+08

Standard Deviation

BETA
MDCR and MDC Calculations

Survey Speed: I MDCR =

Probe Width: JMDC = N/A

Performed by: • •

Reviewed by:

Date: 12/17/2013

Date:



DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 1/14-2/14

Instrument Information
Type/Serial #: ~[ URSA!/ 200124
Probe/Serial #: J3X3/081 107-2

Calibration Due Date: J20-Nov-14

Source Information J______
Isotope JCs-137

Serial Number I 101
Activity 1 uCi

TIE BACKGROUND CPM SOURCE CPM CMET nTiacs
DAEGamma Gamma Initial

1/27/2014 7:00 11469 630379 HPO
1/28/2014 7:00 11593 617202 HPO
1/29/2014 7:00 11640 617367 _________ HPO
1/30/2014 7:00 11368 605038 HPO
1/31/2014 7:00 11508 607014 HPO
2/3/2014 7:00 12924 500980 HPO
2/4/2014 7:00 11480 551547 HPO
2/5/2014 7:00 11984 583007 HPO
2/6/2014 7:00 13486 554786 HPO
2/7/2014 7:00 11360 601601 HPO

2/10/2014 7:00 10837 611050 _________ HPO
2/11/2014 7:00 10542 610845 SRR
2/12/2014 7:00 10670 605637 _________ HPO
2/14/2014 7:00 10433 608279 HPO
2/17/2014 7:00 10522 595137 _________ HPO
2/18/2014 7:00 10748 598408 _________ HPO
2/19/2014 7:00 10423 606300 _________ HPO
2/20/2014 7:00 10543 604209 _________ HPO
2/21/2014 7:00 10310 597266 HPO
2/24/20 14 7:00 10729 605783 -HPO

2/25/2014 7:00 10867 567288 _________ HPO
2/26/2014 7:00 10904 586405 _________ HPO
2/27/2014 7:00 10412 567225 _________ HPO
3/3/2014 7:00 10160 587548 _________ HPO

Mean from form RS-013.0-1
Background 117.5gamma

Mean from form RS-013.0-1
Source S0. Igamma

Background AcceptanceLimits AlhM-0 0 M+20% ] 0 Ala
M-20% 910 M+20% j13652 Beta

Source Accep)tance Limits
IM-20% I 0 [M+20% J. 0 ,Alpha
IM-20% I488673 IM+20% | 7309|~t

Reviewed by:Dae Date:
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Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #: URSA!/ 200130 Source Isotope N/A

Probe/Serial #: j 3X3/081 107-1 Source ID N/A

Calibration Due Date: 20-Nov-i14

Mode (count or dose) [Count
Data Type (Src, Bkg) jBackground
If data type is a background for a specific material, list the material type =

GAMMA
D C C-(M) [C-(M]
1 10669 30.5 9.30E+02
2 10768 129.5 1.68E+04
3 10692 53.5 2.86E+03
4 10630 -8.5 7.23E+01
5 10711 72.5 5.26E+03
6 10714 75.5' 5.70E+03
7 10494 -144.5 2.09E+04
8 10615 -23.5 5.52E+02
9 10563 -75.5 5.70E+03

11 10684 45.5 2.07E+03
12 10518 -120.5 1.45E+04
13 10636 -2.5 6.25E+00
14 10636 -2.5 6.25E+00
15 10643 4.5 2.03E+01
16 10692 53.5 2.86E+03
17 10574 -64.5 4.16E+03
18 10645 6.5 4.23E+01
19 10700 61.5 3.78E+03
20 10641 2.5 6.25E+00

Data Table Sma
# Data Points Sum of C [Mean (M) Sum Squares

20 j212770[ 1068. 994

Standard Deviation
SD 70.69
2 xSD 141.38
3 xSD 212.07

Survey Speed: MDCR=
Probe Width: MDC = #DIV/0!

Performed by: • • Date: 12/17/2013

Date:Reviewed by:



Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #: j URSA / 200130 ISource Isotope Cs-i137
Probe/Serial #: 3X3/081 107-i TSource ID 101

Dalibration Due Datel 20-Nov-i14
Mode (count or dose' Count
Data Type (Src, BkgI Source

If data type is a background for a specific material, list the material type

Gamma

D C C-(M) [C-(MK
1 442063 -42845.9 1.84E+09
2 497459 12550.15 1.58E+08
3 508476 23567.15 5.55E+08
4 500048 15139.15 2.29E+08
5 508885 23976.15 5.75E+08
6 508085 23176.15 5.37E+08
7 510788 25879.15 6.70E+08
8 470510 -14398.9 2.07E+08
9 473237 -11671.9 1.36E+08
11 493868 8959.15 8.03E+07
12 466288 -18620.9 3.47E+08
13 494348 9439.15 8.91E+07
14 487546 2637.15 6.95E+06
15 478818 -6090.85 3.71E+07
16 490328 5419.15 2.94E+07
17 499298 14389.15 2.07E+08
18 461412 -23496.9 5.52E+08
19 446081 -38827.9 1.51E+09
20 502003 17094.15 2.92E+08

[D Data Table 5umma

L# Data Points Sum of C Men() SmSquares

20 j9698177 4898987E0

Standard Deviation
SD 21449.94
2 x SD 42899.89
3 xSD 64349.83

BETA
MDCR and MDC Calculations

Survey Speed: [ MDCR =
Probe Width: JMDC = I N/A

Performed by: Date: 12/17/2013

Date:Reviewed by:



Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information _____Gamma

Type/Serial #: URSA / 200130 Initial Source Activity (Ao) (dpm)_____I____
Probe/Serial #: 3X3/081107-1 Source ID ____ ___

Calibration Due Date: 20-Nov-14 Source Isotope ______ _____

Date Source was prepared
4 +

Scaler Instrument Check Date
Time since src prepared (T) (yrs):

Hal-Lien of eisiourc rate (dpm)
Current 2it emission rate (dpm) I________ I ________

GAMMA
Count # Bkg rd Counts/minute Srce Counts/minute

1 N/A N/A
2 __________ __________

3 __________ __________

4 __________ __________

5 __________ __________

6 __________ __________

7 __________ __________

9 __________ __________

10 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 ____________ ____________

12 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

13 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _ _

15 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

16 _ _ _ _ _ _ _ _

17 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 __________ _ _ _ _ _ _ _ _ _

SUM 0 0
Average #DIV/0! #DIV/0!

Inst. Eff Avg Source CPM - Avg Bkgrd CPM
Source 27t emission rate (dpm)

Inst Efficiency Alpha = #DIV/0!

Performed by:

Reviewed by:

BETA]
Bkgrd Counts/minute Srce Counts/minute

N/A { N/A

4-

4-

4-

4-

4-

4-

#DIV/0_______#DIV/0!

Inst Efficiency Beta = #DIV/0!

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013,0-3

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information
Type/Serial #: URSA / 200130

Probe/Serial #: 3X3/081 107-1
Calibration Due Date: 20-Nov-14

Source Information ____

Isotope Cs-i137
Serial Number 101

Activity 1 uCi

TIE BACKGROUND CPM SOURCE CPM CM ETInTiach
DAEGamma Gamma Initial

1/9/2014 7:00 11022 501249 ALR
1/13/2014 7:00 9849 410284 SRR
1/14/2014 7:00 9305 430872 SRR
1/15/2014 7:00 9895 445126 SRR
1/16/2014 7:00 9856 488558 SRR
1/17/2014 7:00 11658 500557 SRR
1/20/2014 7:00 10510 457286 SRR
1/21/2014 7:00 11159 493063 SRR
1/22/2014 7:00 10550 560052 SRR
1/23/2014 7:00 9991 466050 HPO
1/24/2014 7:00 9638 510818 H PO
1/27/2014 7:00 9505 477964 H P0
1/28/2014 7:00 10815 504714 AO
1/29/2014 7:00 10061 547119 AO
1/30/2014 7:00 10252 551418 AO
1/31/2014 7:00 9847 547962 ________ AO
2/3/2014 7:00 10981 545248 ________ AO
2/4/2014 7:00 9725 532413 _________ AO
2/5/2014 7:00 10125 540041 ________ AO
2/6/2014 7:00 11460 499875 _________ AO
2/7/2014 7:00 10739 413816 _________ AO

2/10/2014 7:00 10446 547983 ________ AO
2/11/2014 7:00 10410 534102 _________ SRR
2/12/2014 7:00 10048 490050 ________ AO

Mean from form RS-013.0-1
Background ~8.5 Gamma

Mean from form RS-013.0-1
Source 48989Gamma

Background Acceptance Limits AlhM-20°/ I 0 IM+20% I 0 l~h
M-20% 8511 M+20% 12766 Gamma

[ Source Acceptance LimitsIM-20% I 0 IM+20% I 0 ,Aloha
rM-20% 387927 IM+20% 1 581891 iG'amma
I I I I

Reviewed by:Dae Date:



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16
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STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information J Source Information Gamma
Type/Serial #: U RSA /200 130 Source Isotope N/A
Probe/Serial #: 3X3/081107-1 ]Source ID N/A

Calibration Due Date:I 20-Nov-14
Mode (count or dose) Count
Data Type (Src, Bkg) jBackground

If data type is a background for a specific material, list the material type =

GAMMA

D C C-(M) [C-(M]
1 10669 30.5 9.30E+02
2 10768 129.5 1.68E+04
3 10692 53.5 2.86E+03
4 10630 -8.5 7.23E+01
5 10711 72.5 5.26E+03
6 10714 75.5 5.70E+03
7 10494 -144.5 2.09E+04
8 10615 -23.5 5.52E+02
9 10563 -75.5 5.70E+03

11 10684 45.5 2.07E+03
12 10518 -120.5 1.45E+-04
13 10636 -2.5 6.25E+00
14 10636 -2.5 6.25E+00
15 10643 4.5 2.03E+01
16 10692 53.5 2.86E+03

•17 10574 -64.5 4.16E+03
18 10645 6.5 4.23E+01
19 10700 61.5 3.78E+03
20 10641 2.5 6.25E+00

_______Data Table Summary
# Data Pointa Sum of C J Mean (M) Sum Squares

20 j212770[ J0385 944

rStandard Deviation
SD 70.69
I2 xSD 141.38
I3 xSD 212.07

Gamma
MDRand MDC Calculations

Survy Speed: MDCR___=_
Probe Width: MDC = ] #DIV/0!

Performed by: • •

Reviewed by:

Date: 12/17/2013

Date:



STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17113 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #: URSA / 200130 Source Isotope Cs-137
Probe/Serial #: J3X3/081 107-1 Source ID 101

Calibration Due Datel 20-Nov-I14
Mode (count or dose Count
Data Type (Src, Bkg Source

If data type is a background for a specific material, list the material type =

Gm ma
D C C-(M) [C-(M]
1 442063 -42845.9 1.84E+09
2 497459 12550.15 1.58E+08
3 508476 23567.15 5.55E+08
4 500048 15139.15 2.29E+08
5 508885 23976.15 5.75E+08
6 508085 23176.15 5.37E+08
7 510788 25879.15 6.70E+08
8 470510 -14398.9 2.07E+08
9 473237 -11671.9 1.36E+08

11 493868 8959.15 8.03E+07
12 466288 -18620.9 3.47E+08
13 494348 9439.15 8.91E+07
14 487546 2637.15 6.95E+06
15 478818 -6090.85 3.71E+07
16 490328 5419.15 2.94E+07
17 499298 14389.15 2.07E+08
18 461412 -23496.9 5.52E+08
19 446081 -38827.9 1.51E+09
20 502003 17094.15 2.92E+08

_______Data Table Summary
# Data Points Sum of C [ Mean (M) [Sum Squares

20 9698177 48989]87E0

Standard Deviation
SD 21449.94
2 x SD 42899.89
3 xSD 64349.83

BETA
MDCR and MDC Calculations

Performed by:" Date: 12/17/2013

Date:Reviewed by:



INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information If Source Information Gamma
Type/Serial #: f URSA / 200130 Initial Source Activity (Ao) (dpm)__________
Probe/Serial #: 3X3/081 107-1 iSource ID________

Calibration Due Date: 20-Nov-14 jSource Isotope__________

Date Source was prepared
Scaler Instrument Check Date
Time since src prepared (T) (yrs):
Half-Life of Source (t112) (yrs)

Current 22t emission rate (dpm)

GAMMA
Count # Bkgrd Counts/minute Srce Counts/minute

1 N/A N/A
2 __________

3 __________

4
5
6
7
9
10
11
12
13
14 _ _ _ _ _ _ _ _

15
16
17
18
19
20 _________ _________

SUM 0 0
Average #DIV/0! #DIV/0!

Inst. Eft = Avg Source CPM - Avg Bkgrd CPM
Source 2=t emission rate (dpm)

Inst Efficiency Alpha = #DIV/0!

Performed by:

Reviewed by:

BETA
Bkgrd Counts/minute [Srce Counts/minute

N/A N/A

0 0
#DIV/O! #DIV/O!

Inst Efficiency Beta = #DIV/0!

Date:

Date:



DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 1/14-2/14

Instrument Information
Type/Serial #: . URSA /200130
Probe/Serial #: 3X3/081 107-1

Calibration Due Date: 20-Nov-14

Source Information
Isotope Cs-I137

Serial Number 101
Activity I uCi

BACKGROUND CPM SOURCE CPM. Tech
DTTIEGamma Gamma COMNS Initials

2/14/2014 7:00 9782 553688 AO
2/17/2014 7:00 9601 552718 AO
2/18/2014 7:00 9868 547461 AO
2/19/2014 7:00 9823 535964 AO
2/20/2014 7:00 9832 513391 AO
2/21/2014 7:00 9795 548275 AO
2/24/2014 7:00 9918 549958 AO
2/25/2014 7:00 10024 518410 AO
2/26/2014 7:00 9825 534070 AO
2/27/2014 7:00 9951 556236 AO
3/3/2014 7:00 9800 544719 AO

L I I.

Mean from form RS-013.0-1
Background

0 Alpha
10638.5 IGamma

Mean from form RS-013.0-1
Source.9Gamma

M_0Background Acceptance LimitsM2% 0 M+20% 0 Alpha
M-20% I8511 jM+20% 12766 Gamma

M2% Source Acceptance Limits
Alpha

IM-20% j 387927 IM+20% I 581891 IGamma

Reviewed by:Dae Date:
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14000

13000
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URSA II - 124 (Rexon 3x3 Nal)



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12114-1114

* Instrument Information Source Information Gamma
Type/Serial #: URSA /200124 JSource Isotope N/A

Probe/Serial #: 3X3/081 107-2 ]Source ID N/A

Calibration Due Date: 20-Nov-14
Mode (count or dose)I Count
Data Type (Src, Bkg) JBackground
If data type is a background for a specific material, list the material type=

GAMMAIZ
GAMMA

D C C-(M) [C-(M]L
1 14023 222.3 4.94E+04
2 13825 24.3 5.90E+02
3 12962 -838.7 7.03E+05
4 12669 -1131.7 1.28E+06
5 13632 -168.7 2.85E+04
6 14381 580.3 3.37E+05
7 13363 -437.7 1.92E+05
8 13707 -93.7 8.78E+03
9 13187 -613.7 3.77E+05
10 1-3938 137.3 1.89E+04
11 14179 378.3 1.43E+05
12 15851 2050.3 4.20E+06
13 14014 213.3 4.55E+04
14 13807 6.3 3.97E+01
15 14247 446.3 1.99E+05
16 13802 1.3 1.69E+00
17 13830 29.3 8.58E+02
18 14185 384.3 1.48E+05
19 13478 -322.7 1.04E+05
20 12934 -866.7 7.51 E+05

Data Table Summary

20 276014 13800.7 8590630

Standard Deviation
SD 672.41
2 xSD J1344.82
3 xSD J2017.24

Gamma
MDCR and MDC Calculations

SuvySpeed:I MDCR=___

Probe Width: MDJ DV0

Performed by: Date: 12/17/2013

Date:
Reviewed by:



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #: URSA!/ 200124 Source Isotope Cs-I137

Probe/Serial #: 3X3/081 107-2 Source ID 101

3alibration Due Date 20-Nov-14
Viode (count or doses Count
Data Type (Src, Bkg 1Source
If data type is a background for a specific material, list the material type =

Gamma

D C C-(M) [C-(M]"
1 410510 805.15 6.48E+05
2 408874 -830.85 6.90E+05
3 408823 -881 .85 7.78 E+05
4 410843 1138.15 1.30E+06
5 409489 -215.85 4.66E+04
6 411525 1820.15 3.31E+06
7 411314 1609.15 2.59E+06
8 409775 70.15 4.92E+03
9 409382 -322.85 1 .04E+05
10 410502 797.15 6.35E+05
11 410190 485.15 2.35E+05
12 408919 -785.85 6.18E+05
13 409541 -163.85 2.68E+04
14 409048 -656.85 4.31 E+05
15 410584 879.15 7.73E+05
16 408363 -1341.85 1.80E+06
17 408590 -1114.85 1.24E+06
18 409010 -694.85 4.83E+05
19 409616 -88.85 7.89E+03
20 409199 -505.85 2.56E+05

I IData TabletSummary

# Data Points Sum of C IMean (M) ISum Squares

20 8194097 409704.9 15979307

DStandard Deviation
S 170

Probe Width: I D /

Performed by: Date: 12/17/2013

Date:Reviewed by:

f



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

SITE: GKP Date: 12/17113 For period: 12114-1114

Instrument Information Source Information _____ Beta
Type/Serial #: URSA /200124 Initial Source Activity (Ao) (dpm)_____I____

Probe/Serial #: 3X3/081107-2 Source ID_____I_____
Calibration Due Date: 20-Nov-14 Source Isotope_______{______

Date Source was prepared
Scaler Instrument Check Date
Time since src prepared (T) (yrs):
Half-Life of Source (t112) (yrs)

Current 2=t emission rate (dpm)

ALPHA
Count # Bkgrd Counts/minute Srce Counts/minute

I N/A N/A
2 N/A N/A
3 N/A N/A
4 N/A N/A
5 N/A N/A
6 N/A N/A
7 N/A N/A
8 N/A N/A
9 N/A N/A
10 N/A N/A
11 N/A N/A
12 N/A N/A
13 N/A N/A
14 N/A N/A
15 N/A N/A
16 N/A N/A
17 N/A N/A
18 N/A N/A
19 N/A N/A
20 N/A N/A

SUM 0 0
Average #DIV/0! #DIV/0!

Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2ir emission rate (dpm)

Inst Efficiency Alpha = #DIV/0!

Performed by:

Reviewed by:

BETA
Bkgrd Counts/minute Srce Counts/minute

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A-
N/A N/A
N/A N/A
N/A N/A
N/A N/A

0 0
#DIV/0! #DIV/0!

Inst Efficiency Beta = #DIV/0!

Date:

Date:

f



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

.SITE: GKP Date: 12/17/13 For period: 12/14-1114

Instrument Information
Type/Serial #*: URSA / 200124

Probe/Serial #: 3X3/081 107-2
Calibration Due Date: 20-Nov-14

Source InformationI
Isotope Cs-137

Serial Number J 101
Activity 1 luCi

BACKGROUND CPM SOURCE CPM Tech
DTTIEGamma Gamma COMETS Initials

1/9/2014 7:00 12456 461778 ALR
1/13/2014 7:00 11095 450544 SRR
1/14/2014 7:00 11436 451638 SRR
1/15/2014 7:00 11739 402776 SRR
1/15/2014 7:00 11739 461732 SRR
1/16/2014 7:00 11432 488961 SRR
1/17/2014 7:00 Out of Service Out of Service Out of Service SRR
1/20/2014 7:00 Out of Service Out of Service Out of Service SRR
1/21/20 14 7:00 Out of Service Out of Service Out of Service SRR
1/23/2014 7:00 Out of Service Out of Service Out of Service SRR
1/24/2014 7:00 Out of Service Out of Service Out of Service SRR

4- 4 .4 4

4- F 4 4- 4-

4- 1 4 + 4

1- 1 I 4-

4- 1 4 + 4

4- 1 4 + 4

4- I 4 4 4

4- I 4 4 4

Mean from form RS-013.0-1
Background 0III Alpha13800.7 gamma

Mean from form RS-013.0-1
Source.9gamma

Background Acceptance Limits
IM-20% I 0 IM+20% I 0 [ I Source Acceptance Limits ]IM-20% I 0 IM+20% I 0 U

Alpha Alpha
I I I

[M-20% I11041 IM*20% I 16561 Iciamma IM-20% I327764 IM+20% I491646 I~qamma
I Iv

Reviewed by:Dae Date:



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

Background
17000

16000

15000

14000 __________________________

E 13000 -o

U 12000
--high

11000

10000

9000

800 1 2 3 4 5 6

Source
550000

500000

450000 • -• ,,--Source

E,- low

400000 -high

350000

300000

1 2 6



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

background
low high mean
11040.56 16561 13800.7
11040.56 16561 13800.7
11040.56 16561 13800.7
11040.56 16561 13800.7
11040.56 16561 13800.7
11040.56 16561 13800.7

low
327763.9
327763.9
327763.9
327763.9
327763.9
327763.9

source
high
491645.8
491645.8
491645.8
491645.8
491645.8
491645.8

mean
409704.9
409704.9
409704.9
409704.9
409704.9
409704.9



URSA II - 124 (Ludlum 44-20)



STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #: U RSA / 200124 Source Isotope N/A
Probe/Serial #: j3X3/081 107-2 Source ID II N/A

Calibration Due Date: 20-Nov-i14
Mode (count or dose,) Count
Data Type (Src, Bkg) Background

If data type is a background for a specific material, list the material type = LIZIIIZZI
GAMMA

D C C-(M) [C-(M]W
1 11265 -126.05 1.59E+04
2 11509 117.95 1.39E+04
3 11520 128.95 1.66E+04
4 11545 153.95 2.37E+04
5 11645 253.95 6.45E+04
6 11609 217.95 4.75E+04
7 11552 160.95 2.59E+04
8 11430 38.95 1.52E+03
9 11486 94.95 9.02E+03
10 11438 46.95 2.20E+03
11 11269 -122.05 1.49E+04
12 11216 -175.05 3.06E+04
13 11338 -53.05 2.81E+03
14 11389 -2.05 4.20E+00
15 11108 -283.05 8.01E+04
16 11275 -116.05 1.35E+04
17 11195 -196.05 3.84E+04
18 11209 -182.05 3.31E+04
19 11647 255.95 6.55E+04
20 11176 -215.05 4.62E+04

I I Data Table Summary

#Data Points Sum of C Mean (M) Sum Squares

20 22782jjj1 11391.05 46041j

LStandard Deviation
SD [169.53
2 x SD 339.05
3 xSD [508.58

Gamma
MDCR and MDC Calculations

Survey Speed:I [MDCR =

Probe Width: iMDC = #REF!

Performed by: -= •

Reviewed by:

Date: 12/17/2013

Date:



STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information [ Source Information IIGamma
Type/Serial #: ] U RSA / 200124 [Source Isotope Cs-1 37
Probe/Serial #: 3X3/081 107-2 fSource ID 101

2alibration Due Datel 20-Nov-I14
Viode (count or dose ~ Count
Data Type (Src, Bkg' Source

If data type is a background for a specific material, list the material type = ~zzzIziz
Gamma

D C C-(M) [C-7M]W
1 605009 -6951.25 4.83E+07
2 615037 3076.75 9.47E+06
3 608198 -3762.25 1.42E+07
4 612490 529.75 2.81E+05
5 615982 4021.75 1.62E+07
6 613537 1576.75 2.49E+06
7 607832 -4128.25 1.70E+07
8 615242 3281.75 1.08E+07
9 608354 -3606.25 1.30E+07

10 611924 -36.25 1.31E+03
11 616948 4987.75 2.49E+07
12 605117 -6843.25 4.68E+07
13 611270 -690.25 4.76E+05
14 607847 -4113.25 1.69E+07
15 612942 981.75 9.64E+05
16 616925 4964.75 2.46E+07
17 607715 -4245.25 1.80E+07
18 613649 1688.75 2.85E+06
19 615609 3648.75 1.33E+07
20 617578 5617.75 3.16E+07

I Data Table Summary

# Data Points Sum of C Mean (M) Sunm Squares

20 I122392051611960.31 3.12E+08

Standard Deviation
SD 4053.35
2 xSD 8106.69
3 xSD 12160.04

..BETA
MDCR and MDC Calculations

Survey Speed: [ MDCR =

Probe Width: I [MDC = N/A

Performed by: • •

Reviewed by:

Date: 12/17/2013

Date:



DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information
Type/Serial #: U RSA /200124
Probe/Serial #: 3X3/081107-2

Calibration Due Date: 20-Nov-14

Source Information ____

IsotopeCs-i137
[eralINumer 101

Aciity J 1 uCi

TIE BACKGROUND CPM SOURCE CPM CMETInTechs
DAEGamma Gamma Initials___

1/27/2014 7:00 11469 630379 HPO
1/28/2014 7:00 11593 617202 HPO
1/29/2014 7:00 11640 617367 HPO
1/30/2014 7:00 11368 605038 HPO
1/31/2014 7:00 11508 607014 _______ ____

Mean from form RS-013.0-1
Background I 05 gamma

Mean from form RS-013.0-1
Source

61903gamma

Background Acceptance Limits Aph
M-2% 11 IM+20% 13669j Beta

M2% Source 0AcceptancelM20Limits 0 ,
Alpha

IM-20% I 489568 IM+20% I734352 IBeta

Reviewed by:Dae



Background
14000

13000
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,-,-mean
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So urce
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bkg
low

9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2
9055.2

high
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28
13577.28

mean
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7

low
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3
489317,3
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3
489317.3

src
high

732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4
732583.4

mean
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801.8
610801 .8-





Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #/: URSA /200130 ]Source Isotope N/A
Probe/Serial #: j 3X3/081107-1 ]Source ID N/A

Calibration Due Date: 20-Nov-14

Mode (count or dose) JCount
Data Type (Src, Bkg) JBackground
If data type is a background for a specific material, list the material type = LIllhIZIZZl

GAMMA
D C C-(M) [C-(M]
1 10669 30.5 9.30E+02
2 10768 129.5 1.68E+04
3 10692 53.5 2.86E+03
4 10630 -8.5 7.23E+01
5 10711 72.5 5.26E+03
6 10714 75.5 5.70E+03
7 10494 -144.5 2.09E+04
8 10615 -23.5 5.52E+02
9 10563 -75.5 5.70E+03

11 10684 45.5 2.07E+03
12 10518 -120.5 1.45E+04
13 10636 -2.5 6.25E+00
14 10636 -2.5 6.25E+00
15 10643 4.5 2.03E+01
16 10692 53.5 2.86E+03
17 10574 -64.5 4.16E+03
18 10645 6.5 4.23E+01
19 10700 61.5 3.78E+03
20 10641 2.5 6.25E+00

Data Table Summary
#Data Points J Sum of C ] Mean (M) Sum Squares

20 ]212770] 1063.5 494

Standard Deviation
SD 70.69
2 xSD 141.38
3 xSD 212.07

Gamma
MDCR and MDC Calculations

Survey Speed: MDCR_=_
Probe Width: j_____JMDC =Ž #DV/Oli

Performed by: • • Date: 12/17/2013

Date:Reviewed by:



Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.O-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #: [ URSA / 200130 Source Isotope Cs-I137
Probe/Serial #: j3X3/081107-1 Source ID 101

3alibration Due Date 20-Nov-i14

viode (count or dose fCount
Data Type (Src, Bkg) Source

If data type is a background for a specific material, list the material type =
GammazII
Gamma

D C C-(M) [C-7MW
1 442063 -42845.9 1 .84E+09
2 497459 12550.15 1.58E+08
3 508476 23567.15 5.55E+08
4 500048 15139.15 2.29E+08
5 508885 23976.15 5.75E+08
6 508085 23176.15 5.37E+08
7 510788 25879.15 6.70E+08
8 470510 -14398.9 2.07E+08
9 473237 -11671.9 1.36E+08

11 493868 8959.15 8.03E+07
12 466288 -18620.9 3.47E+08
13 494348 9439.15 8.91E+07
14 487546 2637.15 6.95E+06
15 478818 -6090.85 3.71E+07
16 490328 5419.15 2.94E+07
17 499298 14389.15 2.07E+08
18 461412 -23496.9 5.52E+08
19 446081 -38827.9 1.51E+09
20 502003 17094.15 2.92E+08

Data Table Summary
#D Points Sum of C ] Ma()]SmSquares

20 9917 4890.[ .4E0

Standard Deviation
SD 21449.94
2 x SD 42899.89
3 xSD 64349.83

BETA
MDCR and MDC Calculations

Survey Speed: J ]MDCR =

Probe Width: J MDC = N/A

Performed by: -- • •--'-

Reviewed by:

Date: 12/17/2013

Date:



Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information IfGamma
Type/Serial #: URSA / 200130 Initial Source Activity (A0) (dpm)_________
Probe/Serial #: 3X3/081 107-1 Source ID I ________

Calibration Due Date: 20-Nov-14 Source Isotope_____________

Date Sorce wa oroae
+

Scaler Instrument Check Date
Time since src prepared (T) (yrs):
Half-Life of Source (t112) (yrs)

+
Current 2=t emission rate (dpm)

GAMMA
Count # Bkgrd Counts/minute Srce Counts/minute

1 N/A N/A
2
3
4
5
6
7 ___________

9 __________

10 _ _ _ _ _ _ _ _

11
12 __ _ _ _ _ _ _ _

13
14 _ _ _ _ _ _ _ _

15 _ _ _ _ _ _ _ _

16 _ _ _ _ _ _ _ _

17 _ _ _ _ _ _ _ _

18 _ _ _ _ _ _ _ _

19 _ _ _ _ _ _ _ _

20 __________

SUM 0 0
Average #DIV/0! #DIV/0!

Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 221 emission rate (dpm)

]nst Efficiency Alpha = #DIV/0]

Performed by:

Reviewed by:

BETA
Bkgrd Counts/minute Srce Counts/minute

N/A N/A

0 0
#DIV/0! #DIV/0!

Inst Efficiency Beta = #DIV/0!

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information
Type/Serial #: URSA / 200130
Probe/Serial #/: 3X3/081107-1

Calibration Due Date: 20-Nov-14

Source InformationI
Isotope jCs-i137

Serial Number 101
Activity 1 uCi

BACKGROUND CPM SOURCE CPM Tech
DTTMEGamma Gamma COMNS Initials

1/9/2014 7:00 11022 501249 ALR
1/13/2014 7:00 9849 410284 SRR
1/14/2014 7:00 9305 430872 S RR
1/15/2014 7:00 9895 445126 SRR
1/16/2014 7:00 9856 488558 SRR
1/17/2014 7:00 11658 500557 SRR
1/20/2014 7:00 10510 457286 SRR
1/21/2014 7:00 11159 493063 SRR
1/22/2014 7:00 10550 560052 SRR
1/23/2014 7:00 9991 466050 HPO
1/24/2014 7:00 9638 510818 HPO
1/27/2014 7:00 9505 477964 HPO
1/28/2014 7:00 10815 504714 _________ AO
1/29/2014 7:00 10061 547119 _________ AO
1/30/2014 7:00 10252 551418 AO

t $ 4

4 4 4 4

4 + 4 4 4

Mean from form RS-013.0-1
Background

0 ~Alpha
10638. Gamma

Mean from form RS-013.0-1
Source

48408.9 Gamma

Background Acceptance Limits
M-20% 0 M+0 0 Alpha
M-20% • 8511 IM+20% 12766 Gamma

Source Acceptance Limits ]
IM-20% I 0 IM+20% I 0 Ii

Alpoha
IM-20% 387927 tM+20% I581891 iG'amma

I I I

Reviewed by:Dae Date:



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-01 3.0
Revision 2 Page 13 of 16
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Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

Background
High Low

12766
12766
12766
12766
12766
12766
12766
12766
12766
12766
12766
12766
12766
12766
12766
12766
12766
12766

8511
8511
8511
8511
8511
8511
8511
8511
8511
8511
8511
8511
8511
8511
8511
8511
8511
8511

Mean
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5
10638.5

High
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6
581890.6

Source
Low

387927.1
387927.1
387927.1
387927.1
387927.1

387927.1

387927.1
387927.1
387927.1
387927.1
387927.1

387927.1

387927.1
387927.1
387927.1
387927.1
387927.1
387927.1

Mean
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9
484908.9



3030e



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 1127/2014

Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 3030/217607 Source Isotope Th-230 Tc-99
Probe/Serial #: 43-10-1/229364 Source ID A2-743 A2-771

Calibration Due Date: April 30 2014
Mode (count or dose) Count
Data Type (Src, Bkg) Background

If data type is a background for a specific material, list the material type = JRm 321 desk

ALPHA ___

D C C-(M) [C-(M]2

1 0 -0.25 0.0625
2 0 -0.25 0.0625
3 0 -0.25 0.0625
4 0 -0.25 0.0625
5 1 0.75 0.5625
6 0 -0.25 0.0625
7 0 -0.25 0.0625
8 0 -0.25 0.0625
9 0 -0.25 0.0625
10 2 1.75 3.0625
11 0 -0.25 0.0625
12 0 -0.25 0.0625
13 0 -0.25 0.0625
14 0 -0.25 0.0625
15 0 -0.25 0.0625
16 2 1.75 3.0625
17 0 -0.25 0.0625
18 0 -0.25 0.0625
19 0 -0.25 0.0625
20 0 -0.25 0.0625

I ~ Data Table SummaryI

#Data Points Surm of C I Mean (M) Sum Squares

_______BETA

D C C-(M) rC-(M] 2

1 35 -2.55 6.5025
2 34 -3.55 12.6025
3 42 4.45 19.8025
4 38 0.45 0.2025
5 43 -6.55 42.9025
6 31 6.45 41.6025
7 44 0.45 0.2025
8 38 -1.55 2.4025
9 36 11.45 131.1025
10 49 -3.55 12.6025
11 34 -5.55 30.8025
12 32 -11.55 133.4025
13 "26 -7.55 57.0025
14 30 3.45 11.9025
15 41 -0.55 0.3025
16 37 8.45 71 .4025
17 46 -0.55 0.3025
18 37 6.45 41 .6025
19 44 -3.55 12.6025
20 34 -37.55 1410.003

[ Data Table SummaryJ
[# Data Points Sum of C Mean (M) ISum Squares

[ 20 751 37.55 2039.25

Standard Deviation
SD 0.64
2 xSD 12
3 x SD 19

Standard Deviation
SD 5.89
2 xSD 11.78
3 xSD 17.67

ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations

Survey Speed: I IMDCR = I Survey Speed: IMDCR =
Probe Width: J N/A MDC = 7.18 Probe Width: N/A MDC = 44.50

Performed by:

Reviewed by:

Date:

Date:



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 1/27/2014

Instrument Information Source Information Alpha Beta
Type/Serial #: Lu dlum 2929/1 76108 Source Isotope Th-230 Tc-99
Probe/Serial #: J 43-10-1/181905 Source ID A2-743 A2-771

Calibration Due Date: April 30 2014
Mode (count or dose)J Count
Data Type (Src, Bkg) JSource

If data type is a background for a specific material, list the material type =

ALPHA BETA

D C C-(M) [C-(M] 2

1 13873 82.4 6789.76
2 13838 47.4 2246.76
3 13901 110.4 12188.16
4 14037 246.4 60712.96
5 13524 70.4 4956.16
6 13861 -104.6 10941.16
7 13686 -69.6 4844.16
8 13721 55.4 3069.16
9 13846 91.4 8353.96
10 13882 -184.6 34077.16
11 13606 -67.6 4569.76
12 13723 7.4 54.76
13 13798 -54.6 2981.16
14 13736 69.4 4816.36
15 13860 125.4 15725.16
16 13916 146.4 21432.96
17, 13937 -21.6 466.56
18 13769 -151.6 22982.56
19 13639 -131.6 17318.56
20 13659 -13790.6 1.9E+08

~Data Table Summary

#Data Points Sum of C JMean (M) Sum Squares

20 75812j 137j90.6 1.9+0

D C C-(M) [C-(M]2

1 11178 -35 1225
2 11220 7 49
3 11446 233 54289
4 11212 -1 1
5 11266 166 27556
6 11379 66 4356
7 11279 -29 841
8 11184 -99 9801
9 11114 103 10609

10 11316 27 729
11 11240 -175 30625
12 11038 -147 21609
13 11066 -153 23409
14 11060 148 21904
15 11361 5 25
16 11218 -134 17956
17 11079 136 18496
18 11349 -63 3969
19 11150 -108 11664
20 11105 -11213 1.26E+08

Data Table Summar. I

#~ Data Points Sum of C [ Mean (M) Sum Squares20 224260[ 11213 1.26E+08]

Standard Deviation

2xSD 255.30
3 xSDI32 3582.95

Standard Deviation
SD 117.41
2 xSD J234.82
3 x SD J352.23

ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations

Survey Speed: IMDCR = IISurvey Speed: J ___ MDCR =

Probe Width: N/A MDC = N/A Probe Width: J N/A JMDC = N/A

Performed by: Date:

Reviewed by: Date:



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.O-2

SITE: GKP Date: 1/27/2014

Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 2929/176108 Initial Source Activity (Ak) (dpm) 17610 28510

Probe/Serial #: 43-10-1/181905 Source ID A2-743 A2-771
Calibration Due Date: April 30 2014 Source Isotope Th-230 Tc-99

10/15/01 10/15/01
Scaler Instrument Check Date 05/07/13 05/07/13
Time since src prepared (T) (yrs): 1 .16E+01 1 .16E+01
Half-Life of Source (t112) (yrs) 7.54E+04 2.13E+05

Current 2•t emission rate (dpm) 17,608 28,509

ALPHA
Cbunt # Bkgrd Counts/minute Srce Counts/minute

1 0 13873
2 .0 13838
3 0 13901
4 0 14037
5 1 13524
6 0 13861
7 0 13686
8 0 13721
9 0 13846
10 2 13882
11 0 13606
12 0 13723
13 0 13798
14 0 13736
15 0 13860
16 2 13916
17 0 13937
18 0 13769
19 0 13639
20 0 13659

SUM 5 275812
Average 0.25 13790.60

Inst. Eft = Avg Source CPM - Avg Bkgrd CPM
Source 2it emission rate (dpm)

Inst Efficiency Alpha = 78.3%

Performed by:

Reviewed by:

BETA .
Bkgrd Counts/minute Srce Counts/minute

35 11178
34 11281
42 11589
38 11390
43 11375
31 11500
44 11529
38 11184
36 11114
49 11316
34 11240
32 11038
26 11066
30 11060
41 11361
37 11218
46 11079
37 11349
44 11150
34 11105

751 225122
37.55 11256.10

Inst Efficiency Beta =39.4%

Date:

Date:



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 1/27/2014

Instrument Information
Type/Serial #: Ludlum 2929/1 76108
Probe/Serial #: 43-10-1/181905

Calibration Due Date: April 30 2014

Source Information Alpha Beta
Isotope Th-230 Tc-99

Serial Number A2-743 A2-771
2•emission rate 17,608 28,509

DATE TIME BKG CPM Alpha SOURCE CPM COMMENTS Tech
Beta Alpha Beta __________Initials

1/27/2014 700 0 45 13758 11091 AM
1/28/2014 700 0 36 13661 11354 _________ AM
1/29/2014 700 0 37 14501 11086 ________ AM
1/30/2014 700 0 42 13249 11495 _________ AM
1/31/2014 700 0 38 14659 11752 _________ AM

Mean from form RS-013.0-1
Background EIj0Alpha37.55J Beta

Mean from form RS-013.0-1
Source ~90.6A~ha

S Backgo~ai und Acceptance Limis
M2% I0.2 IM+20% I0.3 ]Alpha

M-20% 30 M+20% 45 I Beta

SourceAcceptanceLimits 1
IM-20% I11032 IM+20% I16549 ]JAlpha

1M~2Oo/o I 8970 IM+20% I13456 igeta

Reviewed by:Dae Date:



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

Alpha Bkg
0.35

0.3

0.25

0.2
E

.0.15

0.1

0.05 - v

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

50

45

40

D.35

30

25

20

Beta Background

-"-Avg -

1 2 3 4 5 6 123 567 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25



Radiation Safety Issue Date 11-14-2011 RS-013.0
Routine Operability of Field Instruments Revision 2 Page 13 of 16

Alpha Source17000
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b
bkg

a
0
0
0
0
0
0
0
0
0

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

30.04
30.04
30.04
30.04

45.06
45.06
45.06
45.06

37.55
37.55
37.55
37.55

30.04 45.06 37.55
30.04 45.06 37.55
30.04 45.06 37.55
30.04 45.06 37.55
30.04 45.06 37.55
30.04 45.06 37.55

30.04 45.06 37.55
0 0.3 0.25

0 0.3

0
0
0
0
0
0
0
0
0

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

30.04
30.04
30.04
30.04
30.04
30.04
30.04
30.04
30.04

45.06
45.06
45.06
45.06
45.06
45.06
45.06
45.06
45.06

37.55
37.55
37.55
37.55
37.55
37.55
37.55
37.55
37.55
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src
a b
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 ,8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
1.1032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213
11032.48 16548.72 13790.6 8970.4 13455.6 11213



Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Farm RS-013.0-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 1/27/2014

Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 3030/217607 Source Isotope Th-230 Tc-99
Probe/Serial #: 43-10-1/229364 Source ID A2-743 A2-771

Calibration Due Date: April 30 2014
Mode (count or dose) JCount
Data Type (Src, Bkg) JBackground

If data type is a background for a specific material, list the material type =
Rm32BEsk

ALPHA ___

D C C-(M) [C-(M]2

1 0 -0.25 0.0625
2 0 -0.25 0.0625
3 0 -0.25 0.0625
4 0 -0.25 0.0625
5 1 0.75 0.5625
6 0 -0.25 0.0625
7 0 -0.25 0.0625.
8 0 -0.25 0.0625
9 0 -0.25 0.0625
10 2 1.75 3.0625
11 0 -0.25 0.0625
12 0 -0.25 0.0625
13 0 -0.25 0.0625
14 0 -0.25 0.0625
15 0 -0.25 0.0625
16 2 1.75 3.0625
17 0 -0.25 0.0625
18 0 -0.25 0.0625
19 0 -0.25 0.0625
20 0 -0.25 0.0625

I I Data Table Summary
# aaPoints Sum of c Ma M Sum Squares

[20 5 0.25j 7.75

BETA
D C C-(M) [C-(M] 2

1 35 -2.55 6.5025
2 34 -3.55 12.6025
3 42 4.45 19.8025
4 38 0.45- 0.2025
5 43 -6.55 42.9025
6 31 6.45 41.6025
7 44 0.45 0.2025
8 38 -1.55 2.4025
9 36 11.45 131.1025
10 49 -3.55 12.6025
11 34 -5.55 30.8025
12 32 -11.55 133.4025
13 26 -7.55 57.0025
14 30 3.45 11.9025
15 41 -0.55 0.3025
16 37 8.45 71.4025
17 46 -0.55 0.3025
18 37 6.45 41 .6025
19 44 -3.55 12.6025
20 34 -37.55 1410.003

Data Table Summary]
Data Points Sum of C ] Mean (M) Sum SquaresJ

Standard Deviation
SD 0.64
2 x SD 12
3 x SD 19

Standard Deviation
SD 5.89
2 xSD 11.78
3 xSD 17.67

ALPHA BETA
MDCR and MVDC Calculations MDCR and MDC Calculationssurvey speed: [ IMDcR = ISurey Speed: I IMCR= I

Probe Width: jN/A MDC = 7.18 Probe Width: JN/A MDC = 44.50

Performed by:

Reviewed by:

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 1/27/2014

Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 2929/1 76108 ISource Isotope Th-230 Tc-99
Probe/Serial #: J 43-10-1/181905 ~ Source ID A2-743 A2-771

Calibration Due Date: April 30 2014
Mode (count or dose) ]Count
Data Type (Src, Bkg) jSource

If data type is a background for a specific material, list the material type =

ALPHA
D C C-(M) [C-(M] 2

1 13873 82.4 6789.76
2 13838 47.4 2246.76
3 13901 110.4 12188.16
4 14037 246.4 60712.96
5 13524 70.4 4956.16
6 13861 -104.6 10941.16
7 13686 -69.6 4844.16
8 13721 55.4 3069.16
9 13846 91.4 8353.96
10 13882 -184.6 34077.16
11 13606 -67.6 4569.76
12 13723 7.4 54.76
13 13798 -54.6 2981.16
14 13736 69.4 4816.36
15 13860 125.4 15725.16
16 13916 146.4 21432.96
17 13937 -21.6 466.56
18 13769 -151.6 22982.56
19 13639 -131.6 17318.56
20 13659 -13790.6 1.9E+08

Data Table Summary
D Points [Sum oft CMean (M) Sum Squares

m jjj~~

BETA
D C C-(M) [C-(M] 2

1 11178 -35 1225
2 11220 7 49
3 11446 233 54289
4 11212 -1 1
5 11266 166 27556
6 11379 66 4356
7 11279 -29 841
8 11184 -99 9801
9 11114 103 10609
10 11316 27 729
11 11240 -175 30625
12 11038 -147 21609
13 11066 -153 23409
14 11060 148 21904
15 11361 5 25
16 11218 -134 17956
17 11079 136 18496
18 11349 -63 3969
19 11150 -108 11664
20 11105 -11213 1.26E+08

Data Table Summary
#Damoin ] umoC [ Mean (M) Sum Squares

2 22426 [ 1213 1.26E+08

Standard Deviation

3 x SD 1382.95829

Standard Deviation
SD J117.41
2 xSD J234.82
3 x SD 1352.23

ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations

Survey Speed: ]MDCR= Survey Speed: J MDCR =

Probe Width: JN/A MDC = N/A Probe Width: JN/A MDC = N/A

Performed by:

Reviewed by:

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 1/27/2014

Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 2929/1 761 08 Initial Source Activity (Ao) (dpm) 17610 28510
Probe/Serial #: 43-10-1/181905 Source ID A2-743 A2-771

Calibration Due Date: April 30 2014 Source Isotope Th-230 Tc-99

10/15/01 10/15/01
Scaler Instrument Check Date 05/07/13 05/07/13
Time since src prepared (T) (yrs): 1i.16E+01 1 .16E+01
Half-Life of Source (t1/2) (yrs) 7.54E+04 2.1 3E+05

Current 2it emission rate (dpm) 17,608 28,509

ALPHA
Count # Bkgrd Counts/minute Srce Counts/minute

1 0 13873
2 0 13838
3 0 13901
4 0 14037
5 1 13524
6 0 13861
7 0 13686
8 0 13721
9 0 13846
10 2 13882
11 ~ 0 13606
12 0 13723
13 0 13798
14 0 13736
15 0 13860
16 2 13916
17 0 13937
18 0 13769
19 0 13639
20 0 13659

SUM 5 275812
Average 0.25 13790.60

Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2it emission rate (dpm)

Inst Efficiency Alpha = 78.3%

Performed by:

Reviewed by:

BETA]
Bkgrd Counts/minute Srce Counts/minute

35 11178
34 11281
42 11589
38 11390
43 11375
31 11500
44 11529
38 11184
36 11114
49 11316
34 11240
32 11038
26 11066

30 11060
41 11361
37 11218
46 11079
37 11349
44 11150
34 11105
751 225122

37.55 11256.10

Inst Efficiency Beta = 39.4%

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form R8-013.0-3

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 1127/2014

Instrument Information
Type/Serial #: Ludlum 2929/1 76108
Probe/Serial #: 43-10-1/181 905

Calibration Due Date: April 30 2014

Source Information Alpha Beta
Isotope Tjh-230 Tc-99
SeilNumber A2-743 A2-771

2•emission rate 17,608 28,509

DATE TIME BKG CPM Alpha SOURCE CPM COMMENTS Tech
________________Beta Alpha Beta Initials

1/27/2014 7:00:00 AM 0 45 .13758 11091 AM
1/28/2014 7:00:00 AM 0 36 13661 11354 AM

1/29/2014 7:00:00 AM 0 37 14501 11086 AM
1/30/2014 7:00:00 AM 0 42 13249 11495 AM
1/31/2014 7:00:00 AM 0 38 14659 11752 AM
2/3/2014 7:00:00 AM 0 35 14875 11452 AM
2/4/201.4 7:00:00 AM 0 42 13572 11895 AM
2/5/2014 7:00:00 AM 0 37 14736 10652 AM
2/6/2014 7:00:00 AM 0 34 14223 11349 AM
2/7/2014 7:00:00 AM 0 37 13542 10249 SR

2/10/2014 7:00:00 AM 0 40! 14874 11210 SR
2/11/2014 7:00:00 AM 0 33 "14236 11895 SR
2/12/2014 7:00:00 AM 1 37 13457 11987 _ ______ SR
2/13/2014 7:00:00 AM 0 39 14745 11365 SR
2/14/2014 7:00:00 AM 0 37 13258 11753 SR
2/17/2014 7:00:00 AM 0 40 14965 10236 SR
2/18/2014 7:00:00 AM 0 38 15345 11465 SR
2/19/2014 7:00:00 AM 0 32 14546 10254 SR
2/20/2014 7:00:00 AM 0 40 15201 11476 SR
2/21/2014 7:00:00 AM 0 42 13125 11989 _ ______ SR
2/24/2014 7:00:00 AM 0 45 13612 11301 _ ______ AM
2/25/2014 7:00:00 AM 0 38 14258 10452 AM
2/26/2014 7:00:00 AM 1 36 13882 11248 _ ______ AM
2/27/2014 7:00:00 AM 0 35 14201 10244 _________ AM
3/3/2014 7:00:00 AM 0 47 13773 11276 _ ______ AM

Mean from form RS-013.0-1
Background 37.55 IBeta

Mean from form RS-013.0-1
Source 123 Beta

I Background Acceptance LimitsM-2%I 0.2 JM+20% 10.3 fI
Alpha

Source Acceptance Limits "
M2% 11032 M+20 16549 Alpha

M-20%~890 8970 1 M+20% | 13456 IBeta
[M-20% 30 [M+20% 1 45 iBeta

Reviewed by:Dae Date:



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16
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Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16
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STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information J Source Information Gamma
Type/Serial #: U RSA / 200124 jSource Isotope N/A
Probe/Serial #: 3X3/081 107-2 ISource ID I N/A

Calibration Due Date: 20-Nov-14
Mode (count or dose) Count
Data Type (Src, .Bkg) jBackground

If data type is a background for a specific material, list the material type = LZZZIIZZZ
______ GAMMA
D C C-(M) [C-(MFz
1 11375 -1.45 2.10E+00
2 11332 -44.45 1.98E+03
3 11336 -40.45 1.64E+03
4 11350 -26.45 7.00E+02
5 11334 -42.45 1.80E+03
6 11665 288.55 8.33E+04
7 11497 120.55 1.45E+04
8 11263 -113.45 1.29E+04
9 '11388 .11.55 1.33E+02

10 11182 -194.45 3.78E+04
11 11296 -80.45 6.47E+03
12 11167 -209.45 4.39E+04
13 11498 121.55 1.48E+04
14 11132 -244.45 5.98E+I04
15 11385 8.55 7.31E+01
16 11661 284.55 8.10E+04
17 11469 92.55 8.57E+03
18 11573 o196.55 3.86E+04
19 11149 -227.45 5.17E+04
20 11477 100.55 1.01E+04

Data Table Summary

Sum ofC29 Mean.45 (M) 9um-Suare

Gamma
MDCR and MDC Calculations

SuvySpeed: MC=
Probe Width: MDC = #REFLJ

Performed by: • -- =

Reviewed by:

Date: 12/17/2013

Date:



STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information I Gamma]
Type/Serial #: URSA / 200124 Source Isotope Cs-i137J
Probe/Serial #: j3X3/081 107-2 Source ID 101 ]

3alibration Due Datel 20-Nov-14
Viode (count or dose jCount
Data Type (Src, Bkg. Source

If data type is a background for a specific material, list the material type = ziIm~
Gamma

D C C-(M) [C-(M]"
1 605009 -5831.8 3.40E+07

2 606381 -4459.8 1.99E+07
3 614172 3331.2 1.11E+07
4 608093. -2747.8 7.55E+06
5 608583 -2257.8 5.10E+06
6 605749 -5091.8 2.59E+07
7 617493 6652.2 4.43E+07
8 611170 329.2 1.08E+05
9 608584 -2256.8 5.09E+06
10 612787 1946.2 3.79E+06
11 614321 3480.2 1.21E+07
12 605528 -5312.8 2.82E+07
13 606413 -4427.8 1.96E+07
14 616000 5159.2 2.66E+07
15 615154 4313.2 1.86E+07
16 615561 4720.2 2.23E+07
17 610026 -814.8 6.64E+05
18 606718 -4122.8 1.70E+07
19 611496 655.2 4.29E+05
20 617578 6737.2 4.54E+07

I IData Table summary

#Data Points Sum of C JMean (M) Sum Squares

Standard Deviation
SD [4278.08
2xSD 8556.15
3 xSD [12834.23

BETA
MDCR and MDC Calculations

Survey Speed:I MDCR =

Probe Width: MDC = N/A

Performed by: -• Date: 12/17/2013

Date:Reviewed by:



DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 1/14-2/14

Instrument Information
Type/Serial #: URSA / 200124
Probe/Serial #: 3X3/081 107-2

Calibration Due Date: 20-Nov-14

Source Information ____

Isotope Cs-137
Serial Number 101

Activity 1 uCi

TIE BACKGROUND CPM SOURCE CPM CMET InTiacs
DAEGamma Gamma Initials___

1/27/2014 7:00 11469 630379 _________ HPO
1/28/2014 7:00 11593 617202 _________ HPO
1/29/2014 7:00 11640 617367 _________ HPO
1/30/2014 7:00 11368 605038 _________ HPO
1/31/2014 7:00 11508 607014 _________ HPO
2/3/2014 7:00 12924 500980 ________ HPO
2/4/2014 7:00 11480 551547 _________ HPO
2/5/2014 7:00 11984 583007 ________ HPO
2/6/2014 7:00 13486 554786 ________ HPO
2/7/2014 '7:00 11360 601601 _______ HPO
2/10/2014 7:00 10837 611050 _______ _ H PO
2/11/2014 7:00 10542 610845 _________ SRR
2/12/2014 7:00 10670 605637 ________ HPO
2/14/2014 7:00 10433 608279 ________ H PO
2/17/2014 7:00 10522 595137 _________ HPO
2/18/2014 7:00 '10748 598408 _________ HPO
2/19/2014 7:00 10423 606300 _________ HPO
2/20/2014 7:00 10543 604209 ________ HPO
2/21/2014 7:00 10310 597266 ________ HPO
2/24/2014 7:00 10729 605783 _________ HPO
2/25/2014 7:00 10867 567288 HPO
2/26/2014 7:00 10904 586405 HPO
2/27/2014 7:00 10412 567225 ________ HPO
3/3/2014 7:00 10160 587548 _________ HPO

Mean from form RS-013.0-1
Background jI40 gamma

Mean from form RS-013.0-1
Source

61808gamma

Background AcetneLimits Alh
M-20% I9101 IM+20% 1136521 Beta

IM2% Source Acceptance Limits1IM2% I 0 IM+20% I 0 iJAlpha
IM-20°% 488673 IM+20% 733009 iBeta

Reviewed by:Dae

f
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Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information 1 Source Information Gamma
Type/Serial #: U RSA / 200130 ISource Isotope N/A
Probe/Serial #: 3X3/081 107-1 jSource ID N/A

Calibration Due Date: 20-Nov-i14
Mode (count or dose) Count
Data Type (Src, Bkg) jBackground
If data type is a background for a specific material, list the material type = EIiZIIIZIIII

GAMMA

D C C-(M) [C-(M]
1 10669 30.5 9.30E+02
2 10768 129.5 1.68E+04
3 10692 53.5 2.86E+03
4 10630 -8.5 7.23E+01
5 10711 72.5 5.26E+03
6 10714 75.5 5.70E+03
7 10494 -144.5 2.09E+04
8 10615 -23.5 5.52E+02
9 10563 -75.5 5.70E+03

11 10684 45.5 2.07E+03
12 10518 -120.5 1.45E+04
13 10636 -2.5 6.25E+00
14 10636 -2.5 6.25E+00
15 10643 4.5 2.03E+01
16 10692 53.5 2.86E+03
17 10574 -64.5 4.16E+03
18 10645 6.5 4.23E+01
19 10700 61.5 3.78E+03
20 10641 2.5 6.25E+00

[ Data table Summary

[ Data Points Sum of C Mean (M) Sum Squares

20jj jjj2127j70 1063.5 494

Standard Deviation
SD J70.69
2 xSD J141.38
3 xSD 1212.07

Gamma
MDCR and MDC Calculations

Survey Speed: J MDCR =

Probe Width: J MDC = #DIV/0l

Performed by: Date: 12/17/2013

Date:Reviewed by:



Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.O-1

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #: URSA / 200130 {Source Isotope Cs-i137
Probe/Serial #: j3X3/081 107-1 jSource ID 101

Calibration Due Date 20-Nov-i14
Viode (count or dosej Count
Data Type (Src, Bkg' Source

If data type is a background for a specific material, list the material type = LIIZIIZIIII
Gamma

D C C-(M) [C-(M]
1 442063 -42845.9 1 .84E+09
2 497459 12550.15 1.58E+08
3 508476 23567.15 5.55E+08
4 500048 15139.15 2.29E+08
5 508885 23976.15 5.75E+08
6 508085 23176.15 5.37E+08
7 510788 25879.15 6.70E+08
8 470510 -14398.9 2.07E+08
9 473237 -11671.9 1.36E+08

11 493868 8959.15 8.03E+07
12 466288 -18620.9 3.47E+08
13 494348 9439.15 8.91E+07
14 487546 2637.15 6.95E+06
15 478818 -6090.85 3.71E+07
16 490328 5419.15 2.94E+07
17 499298 14389.15 2.07E+08
18 461412 -23496.9 5.52E+08
19 446081 -38827.9 1.51E+09
20 502003 17094.15 2.92E+08

I I Data Table Summary

# Data Points [ Sum of C Mean (M) Sum Squares

20 9698177 4898987E0

Standard Deviation
SD J21449.94
2 xSD J42899.89
3 xSD j64349.83

BETA
MDCR and MDC Calculations

Survey Speed:I ]MDCR =

Probe Width: JMDC = N/A

Performed by: -=• •

Reviewed by:

Date: 12/17/2013

Date:



Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION

Form RS-013.0-2

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information Source Information Gamma
Type/Serial #/: URSA / 200130 Initial Source Activity (A0) (dpm)__________
Probe/Serial #: 3X3/081 107-1 Source ID _________

Calibration Due Date: 20-Nov-14 Source Isotope

Date Source was prepared
Scaler Instrument Check Date
Time since src prepared (T) (yrs):
IHalf-Life of Source (t1 /2) (yrs)

Current 2=t emission rate (dpm)

GAMMA
Count # Bkgrd Counts/minute Srce Counts/minute

1 N/A N/A
2
3 ___________

4
5
6 __________

7
9 __________

10
11
12
13
14 _______

15
16
17
18
19
20 ________

SUM 0 0
Ave rag e #D IV/0! #D IV/0!

Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2

it emission rate (dpm)

Inst Efficiency Alpha = #DIV/0!

Performed by:

Reviewed by:

BETA
Bkgrd Counts/minute ]jSrce Counts/minute

N/A N/A

+

+

+

+

4

#DIV/0! #DIV/0!

Inst Efficiency Beta = #DIV/0!

Date:

Date:



Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information
Type/Serial #: URSA /200130
Probe/Serial #: 3X3/081 107-1

Calibration Due Date: 20-Nov-14

Source Information I______
Isotope jCs-i137

Serial Number 101
Activity 1 uCi

TIE BACKGROUND CPM SOURCE CPM CM ETInTials
DAEGamma Gamma Iiil

1/9/2014 7:00 11022 501249 ALR
1/13/2014 7:00 9849 410284 SRR
1/14/2014 7:00 9305 430872 SRR
1/15/2014 7:00 9895 445126 SRR
1/16/2014 7:00 9856 488558 S RR
1/17/2014 7:00 11658 500557 SRR
1/20/2014 7:00 10510 457286 SRR
1/21/2014 7:00 11159 493063 SRR
1/22/2014 7:00 10550 560052 ________ SRR
1/23/2014 7:00 9991 466050 HPO
1/24/2014 7:00 9638 510818 HPO
1/27/2014 7:00 9505 477964 HPO
1/28/2014 7:00 10815 504714 _________ AO
1/29/2014 7:00 10061 547119 _________ AO
1/30/2014 7:00 10252 551418 AO
1/31/2014 7:00 9847 547962 AO
2/3/2014 7:00 10981 545248 AO
2/4/2014 7:00 9725 532413 AO
2/5/2014 7: 00 10125 540041 AO
2/6/2014 7:00 11460 499875 AO
2/7/2014 7:00 10739 413816 AO
2/10/2014 7:00 10446 547983 AO
2/11/2014 7:00 10410 534102 SRR
2/12/2014 7:00 10048 490050 AO

Mean from form RS-013.0-1
Background

0illAlpha
10638. |Gamma

Mean from form RS-013.0-1
Source 48989Gamma

Background Acceptance Limits
M-20% 0 M+20% 0 Alpha
M-20% I 8511 IM+20% I12766 Gamma

Source Acceptance Limits ]
IM-20% 0 IM+20% 0 I,

Alpha
IM-20% 387927 IM+20% I581891 jGamma

Reviewed by:Dae Date:



Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011 RS-013.0
Revision 2 Page 13 of 16
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STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

- Instrument Information Source Information Gamma
Type/Serial #: URSA / 200130 Source Isotope N/A
Probe/Serial #: 3X3/081 107-1 Source ID N/A

Calibration Due Date: 20-Nov-14-
Mode (count or dose) ]Count
Data Type (Src, Bkg) JBackground

If data type is a background for a specific material, list the material type = LIIIIZIZiIZ
GAMMA

D C C-(M) [C-(M]
1 10669 30.5 9.30E+02
2 10768 129.5 1.68E+04
3 10692 53.5 2.86E+03
4 10630 -8.5 7.23E+01
5 10711 72.5 5.26E+03
6 10714 75.5 5.70E+03
7 10494 -144.5 2.09E+04
8 10615 -23.5 5.52E+02
9 10563 -75.5 5.70E+03

11 10684 45.5 2.07E+03
12 10518 -120.5 1.45E+04
13 10636 -2.5 6.25E+00
14 10636 -2.5 6.25E+00
15 10643 4.5 2.03E+01
16 10692 53.5 2.86E+03
17 10574 -64.5 4.16E+03
18 10645 6.5 4.23E+01
19 10700 61.5 3.78E+03
20 10641 2.5 6.25E+00

_______Data Table Summary
#DOata Points J Sum ofC ] Mean (M) Sum Squares

20 J212770 10638.59j~j4943jj

Standard Deviation
SD 70.69

2 xSD 141.38
3 x SD 212.07

Gamma
MDCR and MDC Calculations

Survey Speed: __ MDCR_=
Probe Width: DC= DI/0

Performed by: Date: 12/17/2013

Date:Reviewed by:



STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP Date: 12/17113 For period: 12/14-1/14

Instrument Information J Source Information Gamma

Type/Serial #: URSA / 200130 jSource Isotope Cs-137

3alibration Due Datel 20-Nov-I14
Viode (count or dose' Count
Data Type (Src, Bkg Source

If data type is a background for a specific material, list the material type =

Gamma

D C C-(M) [C-(M]W
1 442063 -42845.9 1 .84E+09
2 497459 12550.15 1.58E+08
3 508476 23567.15 5.55E+08
4 500048 15139.15 2.29E+08
5 508885 23976.15 5.75E+08
6 508085 23176.15 5.37E+08
7 510788 25879.15 6.70E+08
8 470510 -14398.9 2.07E+08
9 473237 -11671.9 1.36E+08

11 493868 8959.15 8.03E+07
12 466288 -18620.9 3.47E+08
13 494348 9439.15 8.91E+07
14 487546 2637.15 6.95E+06
15 478818 -6090.85 3.71E+07
16 490328 5419.15 2.94E+07
17 499298 14389.15 2.07E+08
18 461412 -23496.9 5.52E+08
19 446081 -38827.9 1.51E+09,
20 502003 17094.15 2.92E+08

I I ~Data Table Summaryum~ae

# Data Points j Sum of C IMean (M) Iu qae

20 9698177 484908.9 8.74E+09

Standard Deviation
D 21449.94
x SD 42899.89
x SD 64349.83

BETA
MDRand MDC Calculations

SuvySpeed:I MDR=
Proe idth: J MDC__=_N/A

Performed by: • •

Reviewed by:

Date: 12/17/2013

Date:



INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

SITE: GKP Date: 12/17/13 For period: 12/14-1/14

Instrument Information J Source Information _____Gamma

Type/Serial #: URSA /200130 jInitial Source Activity (A0) (dpm) _________

Probe/Serial #: 3X3/081107-1 JSource ID________
Calibration Due Date: 20-Nov-14 JSource Isotope__________

Date Source was prepared

Scaler Instrument Check Date
Time since src prepared (T) (yrs):
Half-Life of Source (t112) (yrs)

I I
Current 2=t emission rate (dom)

GAMMA
Count # Bkgrd Counts/minute Srce Counts/minute

1 N/A N/A
2 __________

3 ___________

4 _________

5 __________

6 __________

7 __________

9 ___________

10 _ _ _ _ _ _ _ _

11 ___________

12 _ _ _ _ _ _ _ _

13 _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _ _

15 _ _ _ _ _ _ _ _

16 _ _ _ _ _ _ _ _

17 _ _ _ _ _ _ _ _

18 _ _ _ _ _ _ _ _

19 _ _ _ _ _ _ _ _

20 _________

SUM 0 0
Ave rag e #D IV/0 ! #D IV/0I

Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2

it emission rate (dpm)

Inst Efficiency Alpha = #DIV/0!

Performed by:

Reviewed by:

B ETA
Bkgrd Counts/minute [Srce Counts/minute

N/A N/A

#Drv/0! I #DPV/0!

Inst Efficiency Beta = /IDIV/0I

Date:

Date:



DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 1/14-2/14

Instrument Information

Type/Serial #: URSA / 200130

Probe/Serial #: 3X3/081 107-1
Calibration Due Date: 20-Nov-14

ISource Information I____
Isotope Cs-i137

Serial Number 101
Activity 1 uCi

TIE BACKGROUND CPM SOURCE CPM CMETInTials
DAEGamma Gamma Initial

2/14/2014 7:00 9782 553688 AO
2/17/2014 7:00 9601 552718 AO
2/18/2014 7:00 9868 547461 AO
2/19/2014 7:00 9823 535964 AO
2/20/2014 7:00 9832 513391 AO
2/21/2014 7:00 9795 548275 AO
2/24/2014 7:00 9918 549958 AO
2/25/2014 7:00 10024 518410 AO
2/26/2014 7:00 9825 534070 AO
2/27/2014 7:00 9951 556236 AO
3/3/2014 7:00 9800 544719 AO

4 4 4- .4- 4

4 I 1- 1- I

4 4 + + I

4 4 + + 4

t 1 *I- *1- I

Mean from form RS-013.0-1
Background 1685Gamma

Mean from form RS-013.0-1
Source 48989Gamma

M-0Background0 AcceptanceM+0 Limitsl lh
IM-20% 8511 IM+20% I 12766 Gamma

Source Acceptance Limits

Alpha
IM-20% I387927 IM+20% I581891 iGamma

Reviewed by:Dae Date:
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RSA Lab4
CERTIFICATE 19 Pendleton D
OF CALIBRATION Hebron, Conne
(AIR SAMPLER) (860) 228-0721

Customer and Contact: Cabrera Services, Inc., Attn: Charles Mikaitis (860) 569-0095
Customer Address: 473 Silver Lane, East Hartford, CT 06118

oratories, Inc.
)rive, P.O. Box 61
cticut 06248

Fax (860) 228-4402

Inst. Mfr. HI[-Q
Reference Inst. HtI-Q Model HIFC-50C

Cal. Date 18 June 2012

Barometric Press: Actual 29.80
Temperature: Actual 76o•F
Filters Used: []Particulate oCharcoalls

Inst. Model CP-973T

Due Date 18 Junte 2013

Inst. sin 16826
Inst. s/n 4911

Cal. Interval 1 year

Corrected to: 29.80 in. Hg
Corrected to: 760F

il~ver zeolite DOther:

Measurement I Air Sampler Flow Rate f Ref. Inst. Plow Rate Percent
(CFM) j(CFM) Deviation

1 14.63 14.89 1.69%

224.39 24.81 1.69%

334.15 33.74 -1.20%

443.90 42.67 -2.88%

5 __________

6

7

10

13

:*Average percent deviation across the range = -0.17%

This is to certify that RSA Laboratories, Inc. of Hebron, Connecticut, has on this date certified this air sampler to be within
thle accuracy specified above. Tihe Reference Flow Device bears Letters of Certification traceable to the National Institute of
Science and Technology. RSA Laboratories, Inc. ID#/ 14936.

Calibrated by: Kurt D. Newton~•Ii f__•----••- ' •Dte:18 June 2012

Page 1 oftS



CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Facility: RSA Laboratories, Inc. Customer: Cabrera-Services, Inc.

Calibrator Model Hl-Q Model HFC-.S0C
Air Sampler Model HIl-Q CF-973T

Calibrator Serial No. 4911
Air Sampler Serial No. 16826

________ ______ _______- AIR SANPLER -_ ______ _______ L________- CALIBRATOR _______

Measurement Inlet Inlet j Gauge IIndicated Temp/Press 1Corrected Indicated Temp/Press fCorrectedf Temp. I Press I Press I Flow I Correction I Flow Flow I Correcti on I Flow
________ (0F) (In-Hg), (In -Hg) (CFM) I Factor I (CFM) (CFM) J Factor (CR1)

1 75 29.80 n/a 15.0 0. 976 14.63 25.0 0. 992 14.89

2 76 29.80 n/a 25.0 0. 976 24.39 25.0 0. 992 24.81

3 76 29.80 ri/a 35.0 0.9g76 34.15 34.0 0. 992 33,74

4 76 29.80 n/a 45.0 O0.976 43.90 43.0 0. 992 42.67

5 ___________________ __________ __________

6 ________

7 ____________ ____________

8.. .________ _"______ ___.,,____ _________

98______ ________ ________

9D________ _______________

*10 _____________________ __________ __________

12 ______ _______ _______ ________ ________ ________ ________ _______ _______

13 _______ _______ ________ ________ ________ ________ _______

AirSaplr erpires or Fctr I 530°R x(Inlet Press - Gauge Press)AirSaplr TmpPrssCor Fctr Inlet temp (01) + 460°R 29.92 in. Hg

I 530*tR Inlet Press
Calibrator Temp/Press Corr Factor = Inttmp(F)+401 x 2.2i.H

% Deviation = Corrected Plow - Sampler Flow x 0
Corrected Flow

Corrected Flow = (Indicated Flow). x (Tempjpress Corr Factor)

Calibrated by: Kurt D. Newton Date: 18 June 2012

Page 2 of 2



RSA Laboratories, Inc.CERTIFICATE "'r• 19 Pendleton Drive, P.O. Box 61

OF CALIBRATION Hebron, Connecticut 06248
(AIR SAMPLER) (860) 228-0721 Fax (860) 228-4402 j
Customer and Contact: Cabrcra Services, Inc., Attn: Charles Mikaitis (860) 569-0095
Customer Address: 473 Silver Lane, East Hartford, CT 06118

Reference Inst. FTL-Q Model HFC-50C

Cal. Date 23 July 2012

Inst. Model CF-973T

Due Date 23 July 2013

lnst. s/n 4911

Cal. Interval 1 year

Barometric Press: Actual 29.70
Temperature: Actual 78oF
Filters Used: •Particulate tOCl

Corrected to: 29.70 in, Hg
Corrected to: 7805F

iarcoal/silver zeolite maOther:

F Measurement I Air Sampler Flow Rate Ref'. Inst. Flow Rate Percent[ ________ CFM) (CFM) Deviation

1 14.58 14.83 1.70%

2 24.30 24.72 1.70%

3 34.02 34.61 1.70%

4 43.74 44.00 0.59%

5

6

7

8

10________

12

13 _____________

**Average percent deviation across the range = 1.42%

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. tD# 14999.

Calibrated by: Kurt D. Newton .. •---"- --- • Da te: 23 Jutly 2012
J f

Pange 1 of 2



CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Facility: RSA Laboratories, Inc. Customer: Cabrera Services, Inc.

Calibrator Model JII-Q Model HF C-50C
Air Sampler Model Hlf-Q CF-973T

Calibrator Serial No. 4911
Air Sampler Serial No. 16831

______ __.... ,__ __ _ ....... ,, . _ ... AIR SAMPLER .........__ __ __ _ __ _ __ _ ..........__ __ CALIBRATOR ..... ___ __

Measurement inlet I Inlet I Gauge T Indicated Temp/Press I Corrected Indicated I Temp/Press I CorrectedI Temp. I Press I Press I Flow T Correction I Flow ii Flow I Correction I Flow
.....______ ,(F) , (In-Hg) j (In-Hg) j (CFM4) Factor (CFM)I), (CFM) j Factor j (CFM)

I78 29.70 n/a 15.0 0.972 14.58 15.0 0.989 14.83

2 78 29.70 n/a 25.0 0.972 24.30 25.0 0.989 24.72

3 78 29.70 n/a 35.0 0.972 34.02 35.0 0.989 34.61

4 78 29.70 n/a 45.0 0.972 43.74 44.5 0.989 44.00

5 I ....... ____ ____________ ____________

6 _______

7 _________ _________

8

9 _________________

10

11 ___________ ____________________

12 _______ ________ _______ ________ ________ ________ _______ _______

113______ _______ _______ _________ ________ _________ ________ ________ ________

AirSaplr em/Pes Cn acor5300R (Inlet Press - Gauge Press)AirSaple TmpPres on Fato = Inlet temp (*F) + 460°R x 29.92 ina. Hg

CaibaorTepPrs CrrFctr530°R Inlet Press
Caliratr Tep/PessCorrFacor Inlet temp (0 F) + 460°R x29.92 in. Hlg

% Deviation =Corrected Flow -Sampler Flow
Corrected Flow

Corrected Flow = (Indicated •Flow) x (TemplPress Corr Factor)

Calibrated by: Kurt D). Newton Date: 23 July 2012

Page 2 ot'2



RSA Lah
CERTIFICATE ~19Pendleton D
OF CALIBRATION Hebron, Cone,
(AIR SAMPLER) (860) 228-0721

Customer and Contact: Cabrera Services, inc., Attn: Charles Mikaitis (860) 569-0095
Customer. Address: 473 Silver Lane, East Hartford, CT 06118

)ratories, Inc.
•rive, P.O. Box 61
c.ticut 06248

Fax (860) 228-4402

Inst. Mfr-. mI-Q
Reference Inst. HI-Q Model HFC-

Cal. Date 23 July 2012

Barometric Press: Actual 29.70
Temperature: Actual 78oF
Filters Used: []Particulate OChar(

Inst. Model CF-973T

Due Date 23 July 2013

Inst. sin 16832
Inst. sin 4911

Cal. Interval .1 year

Corrected to: 29.70 in. Hg
Corrected to: 780F

coal/silver zeolite DOther:

Measurement Air Sampler Flow Rate Ref. Inst. Flow RatePeen
_______(CFM) (CFM) Deviation

114.58 14.83 1.70%

2 24.30 24.72 1.70%

3 34.02 34.61 1.70%

4 43.74 44.09 0.59%

5

6

7

8

10

11.

12

13

**Average percent deviation across the range = 1.42%

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. ID3# 15000.

Calibrated by: Kurt D. Nwo .. S-D.t..-2 July 2012

Page 1 of' 2



CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Facility: RSA Laboratories, Inc. Customer: Cabrera Services, Inc.

Calibrator Model f-II-Q Model HFC-50C
Air Sampler Model HL-Q CF-973T

Calibrator Serial No. 4911
Air Sampler Serial No. 16831

______ _______- AIR SAMPLER ______ __ ________I ______ - CALIBRATOR _______

Measurement Inlet Inlet Gauge I Indicated f Temp/Press Corrected Indicated Temp/Press Corrected
Tp.Press I Press Flow Correction Flow Flow Correction Flow

........ _____ (In-Hg) j (In-Hg) J (CFM) [ Factor J (CF4) (CFM) Factor '(CFM)

1 78 29.70 n/a 15.0 0.972 14.58 15.0 0.989 14.83

2 78 29.70 n/a 25.0 0.972 24.30 25.0 0.989 24.72

3 78 29.70 n/a 35.0 0.972 34.02 35.0 0.989 34.61

4 78 29.70 n/a 45.0 0.972 43.74 44.5 0,989 44.00

6

I, 8

9 __________________

10 _______

11

12 _______ _______ _______ _________ ________ ________

13 _______ ________ _______ ________ _______ ________ ________ _______

Ai SmperTep/rssCar acor=5300"R (Inlet Press - Gauge Pess)AirSamle Tep/res Cor actr Inlet temp (*F) ÷460°R x 29.92 in.,Hg

5300 R Inlet Press
Calibrator Temp/Press Corr Factor = netem(°)+40Rx 2.2i.H

Calibrated by: Kurt D. Newton • •

% Deviation = Corrected Flow - Sampler Flow x 100
Corrected Flow

Corrected Flow = (Indicated Flow) x (Temp/Press Corr Factor)

Date: 23 July 2012

Page 2 of 2



RSA Labi
CERTIFICATE *19 Pendleton B3
OF CALIBRATION Hebron, Conne
(aIR SAMPLER) (860) 228-0721

Customer and Contact: Cabrera Services, Inc., Attn: Charles Mikaitis (860) 569-0095
Customer Address: 473 Silver Lane, East Hartford, CT 06118

oratories, Inc.
)rive, P.O. Box 61
;cticut 06248

Fax (860) 228-4402

Reference Inst. HI-Q Model 1UC-50C

Cal. Date 07 November 2012

Inst. Model CF-973T

Due Date 07 November 2013

Inst. sin 18204
Inst. sin 4911

Cal. Interval 1 year

Barometric Press: Actual 29.58 in.Hg
Temperature: Actual 70oF
Filters Used: t•Partieulate oCharcoal/silver zeolite flOther:

Corrected to: 29.58 in.Hg
Corrected to: 7001F

Measurement Air Sampler Flow Rate Rer. Inst. Flow Rate Percent

_________(CFM) (CFM) Deviationi

1 9.77 9.94 1.70%

2 19.55 1.9.89 1.70%

3 29.32 29.33 0.04%

4 39.09 39.27 0.46%

.5

6 ________

7

8 __________

9

ltO________
11

12

13

**Average percent deviation across the range =0.63%

This is to certify that RSA Laboratories, Inc. of H-ebron, Connecticut, has ont 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# 15223.

Calibrated by: Kurt D. Newton ____-------- •--•Date: 07 November 2012

Page 1 of 2



CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Facility: RSA Laboratories, Inc. Customer: Cabrera Services, Inc.

Calibrator Model HJ-Q Model tHFC-50C
Air Sampler Model RI-Q CF-973T

Calibrator Serial No. 4911
Air Sampler Serial No. 18204

_ _ _ _ AIR SAMPLER -_ - _ I __ CALIBRATOR~

Measurement Inlet Inlet 1 Gauge Indicated Temp/Press I Corrected Indicated I Temp/Press Corrected1 Temp. I Press I Press I Flow I Correction I Flow Flow I Correction I Flow
________I (0F) I (In-Hg~) I (In-Hg) (CFMI) Factor J ~(CFM) (CFH) Factor J (CF1)

1 70 29.58 n/a 10.0 0, 977 9.77 10.0 0. 994 9.94

2 70 29.58 n/a 20.0 0.977 19.55 20.0 0.994 19.89

3 70 29.58 n/a 30.0 0.977 29.32 29.5 0.994 29.33

4 70 29.58 n/a 40.0 0.977 39.09 39.5 0.994 39.27

5 _____________________

6 ________ ________

7 _______ _______ ________

8 ________ _______

9 ________ _______

10 _______ ________________

11 ______________________________________ ___________________

1212_____ _______ _______ _________ ________ ________ ________ _______ _______

11 ________ ________ _______ _________ ___________________ _________ ________ ________

I, 530"R x(Inlet Press -. Gauge Press)AirSaplr em/Pes CrrFato = Inlet temp (°F) + 4600R 29.92 in. Hg

Caibatr eml~es CurFaro 530"R Inlet .Press
Caliratr Tep/PessCorrFacor Inlet temp (°F) + 460°R x29.92 in. Hg

Calibrated by: Kurt D. Newton___________ _________________ _____

% Deviation = Corrected Flow - Sampler Flow x 0
Corrected Flow

Corrected Flow = (Indicated Flow) x (Temp/Press Con" Factor)

Date: 07 November 2012

Page 2 of 2



CLASS IDetectors 1/21 Initial Source Counts
Daily Source Readings 1/2912013 Average 5038.53

Measurement Result (cps) Pass/Fail -20% 4030.82
-- iPass/Fail +20% 6046.23

2 Pass/Fail
3 Pass/Fail

8 Pass/Fail
9 Pass/Fail

14 Pass/Fail
15 Pass/Fail

20 Pass/Fail
21 Pass/Fail

26 Pass/Fail
27 Pass/Fail

33 Pass/Fail

39 Pass/Fail

44 Pass/Fail
45 Pass/Fail
46 Pass/Fail
47 Pass/Fail



48
49
50
51

53
54
55
56
57
58
59

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Failnzzzzz=
Pass/Fail
Pass/Fail
Pass/Fail==zzzm
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail =

Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail
Pass/Fail========
Pass/Fail



PassFail

PassFaiI
Pass/Fail
Pass/Fail



Calibration Certificate
ID Number: 0027441860153-0RSCS

flsdiLor Sate & Cnr't I ~arv uns

Customer:. Dennis Criswell
Cabrera Services, Inc.
2992 River Road
Vandergrift, PA 15690

Instrument
Thermo Scientific Model EPD-G Mk

2.5

Serial Number
00274416

Accuracy Check
Target Value: 10.000 mrem Tolerance: 9.000-11.000

" Exposure Vau'e: 10.00 mrem ... As Fo..d....o
Calibration Factor

Expoure Values (in mrem) J1o.____ ....._______o.____ ......... _____

As-Found Readings marked with *indicate ranges where As-Found readings are > 20% el= Target value.
As-Left Readings marked with ** indicate ranges where As-Left readings are > 10% of Target value..
Calibration geometry: lnstrument.shot with phantom, facing Cs-137 beam.

O1utet PhysicalICheck: Pass, Tap Test: Pas II

$~z•/-~5 QA
Review:Calibrated by: J :-• • _x' Calibration Date: 07/13/2012Expires: 07/13/2013

Atnonsliefin Conditions -Ternveratre: 74"F rrmliti. a2% Osorelsie Pressure: 50,0Bin/hO
Thisd€allbration was perorrned by RSCS using a NttiT'reeeobie radiation source (Cs-137 Boom Source SN S-1110), in confonnenco to the rotiointe standards: ANSI N323A (1997).
RSCS Ni=W Itlainpshire Radtoactvo Material License Nujmber: 381R. RCSc~alibration services are perfonmd in accordance lh lhe RScS Radiaon ProtectionProgram Manualand
Stanctard operating Procedure . This calibration certifloate shall not be reproduced exccept in full w1lhou! the express wdillen consent of RSCS. inc
Estimated unc.ertainly forirmaeurennl'znS collueld using the J.L, Shepherd endAssondaele ModelS89 calibralsr: 2.7%
Estimated uncerateirty for measuremenets :ollected using the Tacit Ops Model 773 calibrator. 6.0tS

Radliatinn Safoly and Control Senrices. Inc.."31 Portlsmouth Ave. Strathani, NH 03885
t.800.525.8339 (003) 776-287 1 Faxr (603) 778-6819 w~vm.rac•.ofety.com Page I of I



Calibration Certificate
ID Number: 0027439160156-0RSGS

flad.ar.or Ssfrr & Corfl

Customer: Dennis Criswell
Cabrera Services, Inc.
2992 River Road
Vandergrift, PA 15890

Instrument
Thermo Scientific Model EPD-G Mk

2.5

.Serial Number
00274391

J Accuracy Check
Target Value: 10.000 rnrem Tolerance: 9.000-11.000

Exposure Value: 10.00 mrem A on sLf

Calibration Factor11

Exposure Values (in torero)1031.

As-Found Readings marked with * indicate ranges where As-Found readings are > 20% of Target value.As-Left Readings marked with ** indicate ranges where As-Left readings are > 10% of Target value.
Calibration geometry: Instrument shot with phantom, facing Cs-137 beam.

Calibrated by: L--QAReview: i• • =-.-----:• • Calibration Date: 07/13/20i2
Expires: 07/13/2013

Atmosphreric Condilions- Te-pe rslure: 74'F Hurctdily. 32% Baroetrielc Pressure: 30.08lnlhg5
"lih s calibrationrwas po~!ormnd by RSCS usln9 a NIST Traceable radiltion sourco lCe-137 BaminSource SN S-ll1.0),ln conformance So thre fllowtng standards.: ANSI N32.3A (1097).
RSCS New Hanpsiir~e Radioacl~ve Material License Hunt~er, 381R, RSCS calibration services are performed in accordance wrblhire RSCS Radiat~on Protection Program Manual and
Standard Opsratlf9 Procedure. Th~s cat~bralion certifroate shall nol Ire reproduced except inrrrfll eAthout lihe express v~riten consent of RSCS, Incu
Estkn-ated uncednTanty !er nteaaurenrenls collected using lire ,L. Shepherd endAssodales Model 89 calibrator: 2.7%
Estlma'ted uncertainty, far nwasuremrrnla collected u$trig Ihe Tech Ops Medal 773 calibratoc 6.0%~

RediahlOn Safely and Conirol Services. Inc.
531 Porstoruth Ave. Sirltreni, NH 03885
1L800-525-4330 (60537 778-2871 F~aK t603) 778.6870 'Av,'.rndsatelyearn Page 1 of I



RSCS
fladi5 vn• S~Lvl' & C.o'n4r I y rvc,•

! Calibration CertificateID Number: 0027436960542-0

Customer:. Dennis Criswell
Cabrera Services, Inc.
2992 River Road
Vandergrift, PA 15690

Instrument
Thermo Scientific Model EPD MK2+

Serial Number
00274369

...... ... ......Accuracy 'Check.....
Target Value: 1o.000 inten Tolerance: 9.000-11.000
Exposure Value: 10.00 mremn As Found As Loft

Calibration Factor 1 1

Exposure Values (in rnrem) 1'0.4 10.4

As-Found Readings marked with * indicate ranges where As-Found readings are > 20% of Target value.As-Left Readings marked with ** indicate ranges where As-Left readings are > 10% of Target value.
Calibration geometry: Instrument shot with phantom, facing Cs-137 beam.

Oute ooPhysical Chec Pass Tap TosL Pas

Calibrated by: X-• QAReview: '• • •_....• Calibration Date: 07/27/2012
Expires: 07127/2013

Armosphieric Condiltons - Ton-4eralure: 74"P" Hunrdd[t 36% Barmohtic Pressure: 29.S-trdthg
This celibratan was peorfnod by RSCS using a NtST Traceable radialiansoource (cs-1S? Beam Sotrce SN 5-1110). in conforxrance, lotIhe follordng standards: ANSi N323A (1997).
RSO$ New Hamr4shlr'e Radioactive Matasial Ucense Nunter: 381R. RSCS calibration sePices are perform'ed in accordance w•lh the RSCS Radiation Pretection Program Manual and
Starvdard:Opereting Procedure. This celibneatlon certiticole shall riot be r'eproduced except is full without the e russwritten consent of RSC8, Inc
Estimeled unot~ainty 'for maasuromentsscotlected usaing the .J.L Shepherd and Associates Modae 89 calibrator: 2,7%
Estimated uncerlalnty for moeasureme't~s ¢0llacted using l•a Tech Ops Model 773 caflbrator. 8.0%

Radiation Saf'ety and control Seroices. Inc.91 Portsmouth Ave. Straltram, 1*5 008B5
1.800.525.8339 (B03) 779-2871 FaX (003) 778-6879 ',ww,,redsatetycom Page 1 of I



.....orSft & RCoSi
Calibration Certificate

ID Number: 0027439360540-0

Customer: Dennis CrisweIl
Cabrera Services, Inc.
2992 River Road
Varndergrift, PA 15690

Instrument
Thermo Scientific Model IEPD MK2+t

Serial Numbe~r
00274393

... Accuracy Check
Target Value; 10.000 mrem Tolerance: 9.000-11.000
Exposure Value: 10.00 mrem Aj77 Found A7777 Left

Caiibration Factor11

'Exposure Values (in mrem) 10.4 l'l 004

As-Found Readings marked with * indicate ranges where As-Found readings are > 20% of Target value.As-Left Readings marked with ** indicate ranges where As-Left readings are > 10% of Target value.
Calibration geometry: Instrument shot with phantom, facing Cs-137 beam.

Calibrated by: Ag ~QA
Review: "-• . >_.• Calibration Date: 07/27/2012

Expires: 07/27/2013

Atmospheric conditions- Ternlperour: 74"F Humnidity. 35%,, Barom•etric Pressure: 29.8hin/hg
Thiscd.ilbmiaonswasporfonrnadby RSCS uslrng a NlST Troceabie radiatlorn morce (cs-137 BeamSnurco SN 8.-11lO), in conformance to the tollo•.ng standards: ANSI N323A (l997).
RaCS New Hairpahie Radioactive Material License Nurter: 38t h, RSGS calibration servIc~es are perforated In ac..,ordance, vdls the RSCS Radiation Pl'oteetiors Program ManuAl and
Standard Operating Procedure . This calibration ertiticete shall not be reproduced except In full •ilhout the express enitten consent of ROCS, Inc
Estimated uncertainty forisuasumments collected using the J.L Shepherd anidAssodaies.Model89i celibrtsr, 2.7%
Estimated uncertain~ty for meassuemenus collected using the Tech Ops Model 773 calibrator, 8.0%

Radiation Safzety and Cenllo| Scnv'ves, Inc.III PortarcouthAve. Sirolihan, Nil 03685
1-800-5264330 (6031 778.2871 Fax (803) 778-8879 ,ww,*,rodaai'ety.com Page I of 1
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RSCS
toctator %lsi &Cont ~4

Calibration Certificate
rid Number: 0027439460541-0

Customer: Dennis Crisweil
Cabrera Services, Inc,
2992 River Road
Vandergrift, PA 15690

Instrument
Thermo Scientific Model EPD MK2+

Serial Number
00274394

....... Accuracy Check
Target Value: 10.000 mrem Tolerance: 9.000-11.000'

Exposure Value: 10.00 mrem Aj Found As Left

Calibration FactorJi j
Exposure Values (in mnrein) J10.7 10.7II~z iIIII

A•s-Found Readings marked wit'h * indicate ranges where As-Found readings are > 20% of Target value.
As-Left Readings marked with **indicate ranges where As-Left readings are > 10% of Target value.
Calibration geometry: instrument shot with phantom, facing Cs-i137 beam.

/ ue hsclCek:Ps a etPs

Calibrated by: ,LQAReview: .j'7 I• II,• Calibration Date: 07/27/2012
Expires: 07/2712013

Atropherie coed'dons - Tenpe ralure; 74°F Hurriduty; 35% Baronetlc Pressure: 29.05inlhg
This cotibrotion wee= performedt by RSC$ using a Nt5T Traeabte radiation source (Cs-137 BeamSource SN S-t~lO6),in cond'omrmrno to the !oioUwirg standards: ANSI N323A(1897).
R5C5 New Hanpshrire Radioactive Material LcensaeNurnt~eI Itz1R. ROOS callbreliurn ervces are perfrmed Icaccordance witbh teRSCs Radiation Prection Prgram Manual and
Standard Operatng Procedure,* This catibntllon certificate shell no! be reproduced except in full without tha express Mitten consent of RSCS, Inc
Eafim•,ted uncertainly for rneesurewants collected using the J.L. Shepherd ard Associeles Model 89 calibretor; 2.7%
Ealirneted uncdi.tairity for measuementds collected ucing the Tech Ops Model 773 catllbraloc. 6.0%

Radiation Sarely arnd Contronl Servicon. InS.91 Porrerouth Ave. 5trelhanm, NH 03885
1-300-525.8339 (603) 778-2871 Fax (803) 778-0879 v~wi.rnasafely.com Page 1 of 1
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RSCS
11 d~tor 6rslo~ &C.jrl ISa aces

[ Calibration Certificate[ID Niumber: 0027441860539-0

Gustomiet Dennis Criswell
Cabrera Services, Inc~.
2992 River Road
Vandergrift, PA 15690

Instrument
Thermo Scientific Model EPD MK2.+

Serial Number
00274418

AccUracy Check
Target Value: 10.000 inrem Tolerance: 9,000-11.000

Exposure Value: 10.00 mi-em AsFud sLf

Calibration Factor "1l1

Exposure Values (in moremo) ..... 10ll6 E I.6 "

AS-l-OUnd Readrings marked with" indicate ranges where As-Found readings are'> 20% of Target value.As-Left Readings marked with ** indicate ranges where As-Left readings are > 10% of Target value.
Calibration geometry: Instrument shot with phantom, facing Cs-'137 beam.

SOuter Physical Checic Pass Tap Test: Pass l

Calibrated by: ,L QAReview:. • •5•,•Calibration Date: 07/27/2012
~Expires: 07/27/2013

Abrrosphodc Conidiions- Teneperaluro: 74'F Huiddily: a5% Berom-,tric Pressure,: 29.65ln/hg
This c,.librolian wa performed by RSCS using a NIST Traceable radiation sourCe {Ce-137 Beam Source SN 5-1110). in cornormarce to the following standards: ANgt N323A (1097).
RSCS New Hlanvshlre Radliosctive Material Liconse Numrber;. 381R. RSCS callbrttlon services are performed in accordance With the RSG$ Radiation Protection Program Manual and
Standard Operating procedure . Thts coibratlon certificata shall not be reproduced except In full V~lhoul the express veitlan consent of RSCS, Inc
Estimated unberlainty fsr measurements colleced using the J.L. Shepherd and Associates Model 8g calibrator. 2.7%
Estirrutd uncertainty for measurements collected using the Tech Ops Model 773 calibrelor. 6.0%

Redliaiios Saot'ey and Control Servi~es. Inc.01 PorlsrmeuthAvo. Slrnthearr NHl 03085
I-800..525-8335 (603) 778-2B71 FarC (1503) 773-6879 wnw,,,r d safe ty.cam Page 1 of I



RSCS
~I~1j~~i1 SnIoi~ & ~r~vI

J] Calibration Certificate..... ID Number: 0027440260543-0

Customer: Dennis Criswell
Cabrera Services, Inc.
2992 River Road
Vandergrift, PA 15690

Instrument
Thermo Scient~ific Model EPD MK2+

Serial Numberl
00274402

....Accuracy Check...
Target Value: 10.000 mrem Tolerance: 9.000-11,000

-"Exposure Value: 10.00 mrem ... As Fou"nd' As Loft

Calibration Factor 1 11
Exposure Values (in rem) 9.9 9.

As-Found Readings marked with * indicate ranges where As-Found readings are > 20% of Target value.As-Left Readings marked with **indicate ranges where As-Left readings are > 10% of Target value.
Calibration geometry: Instrument shot with phantom, facing Cs-137 beam,

Calibrated by: ~QA~A Review: •_•..}Calibration Date: 07/27/2012
Expires: 07/2712013

Atr',osph eie Condilienas Tenxperature; 74°F llurddily; 35% Oorosnetic Pressure: 29,G5inlhg
This ctatbsinnt was pef,'orrrd hy RSCS,' using a NIST Traceabte. radiation= source C0s.437 Gearn Source .SN S-lilaO). in con forwneanc to the t'oltov~ng alandards: ANSI N3Z3A (1097).
ROCS New Hampshire Radloaclive Motedal License Nun'ber. 381 R. RSCS calibration services arc performed in accordancoe vdiuh Ure RISOS Radiation Protection Program Manual and
Sfandnit Operating Procedure. This calibration certilicate shall not be reproduced except In ruil without tire express wrillen consent of R$CS. Inc
Estimtaled unceulaitnLyfor nreasurmmenls cotected using the J.L. Shepherdt an& Associates Model 39 calibrator: 2.7%
Estimated uncertainly for meiasurement,' colaected using the Tech Opo Modal 773 calibrator: 6.0%

Radiation Safety' andt conirot S;erviCs. Inc. •.91| Portsmouth Avte. Straihom, NH 03885
1.800-.t325-8331 (002) 778.2871 Fax 1003) 778-6079 v, w.radsnlfeiy~con Page 1 of I



Calibration Certificate
ID Num ber: 0027431860155-0

RSCS.,,..r~~~&or4*~c

Customer: Dennis Criswe~l
Cabrera Services, Inc.
2992 River Road
Vanidergrift, PA 15690

Instrument
Thermo Scientific Model EPD-G Mk

2.5

Serial Number
00274318

.......... ~Accuracy Check . . . . ..
Target Value: 10.000 mrem Tolerance: 9.000-11,000

Exposure Value: 10.00 mnrern AsFudA ot
Calibration Factor11

Exposure Values (in mrerm) 10.6 12 10.

AS-Found Readings marked with *indicate ranges where As-Found readings are > 20% of Target value.As-Left Readings marked with ** indicate ranges where As-Left readings are > 10% of Target value.
Calibration geometry: Instrument shot with phantom, facing Cs-137 beam.

Calibrated by: ; - QA
Review:

Calibration Date: 07/13/2012
Expires: 0711312013

Atrnoaphertc Conditions - Tnnperature: 74'F Hureidity;, 32% Barometric Pressure: 30.06ittlhg
fhlt catibration was pertonned by RSCS using a NIST Traceable radiation sourceo (Cs-137 Oearn 5ourrce SN 5-1110), in conforsrance to thre folton,•ng standiards: ANSI N323A (1997).
RSCS New Hamp~shire Redisantva.Malerela U~ense Nunber. 381R. RSCS catilratlon servtces are pattonrned in accordancewn~th the RSCS5 Radiation Protection program Manual and
Stirndsrd Op~erating Procedure. This calibration certiricte shall not be reproduced except in full withou! tihe express w, itten consent o1 Rscs, Inc
Estimated uncertainty tortnaeaurements collu, ced using the JL, Shepherd andAssodaten Model 89 calibrator:. 2.7%
Esltireated uncerlainty forrereasurements ctlelercd using Iho Tech Opa Modet 77'3 celibrator; 8.0%

R.adiation Sarely end Control Survices, hnc.91 PortcrroutlAve. Strathram, NH 03885
1-900.525-0339 (803) 778.2871 Fax (803) 778-8879 wMwr.rednao ctly.corrI Page I of 1



S

RSCS
IISd.a o Sot" & Canirci

Calibration Certificate
ID Numtber: 0027439760154-0

Customer: Dennis Criswell
Cabrera Services, Inc.
2992 River Road
Vandergrift, PA 15690

Instrument
Thermo Scientific Model EPD-G Mk

2.5

Serial Number
00274397

Accuracy Check .....

Target Value; 10.000 mrem Tolerance: 9.000-I1 .000
Exposure Value: 10.00 mrem As 'Found As Left j

Calibration Factor " 1 "1

.....Exposure Values (in morero) I .II 0 I 11
As-Found Readings marked with t indicate ranges where As-Found readings are > 20% of Target value.
As-Left Readings marked with **indicate ranges where As-Left readings are > 10% of Target value.
Calibration geometry Instrument shot with phantom, facing Cs-i137 beam.

O (uter Physical Check: Pass Tap Test: Pass I

Calibrated by:. ;&6- QAReview~
"•T'<•.-•-•Calibration Date: 07/13/2012

Expires: 07/13/2013

Atrnsepheric Conditions - Ten-perature: 74=F Hun'idity: 32% Barometric Pressure: 36Oiinflrg
This ctibrallon was perfomred byRSCS usinga MIST Traceable radiation cource (Oe.137 Beam ource SN S-1110), In conformnance tO the folinow~g standards: ANSI tl323A(1997).
ROOS New Hamp~shire Radioactive Material LcenseNuntor: 381R. RSCS calibotlon nrv~oee are perfonned in accordanceit~h the RSCS Radiation Protction Program Manual and
Standard Operating Pracedare . Thit calibration certltlcete shall not ba'reproduced except In Iruli e~thouttho express mittlen consent or RSCS, tnc
Estmated Uncertainty for" measurements co~leleed using the J.I. Shephe rd and Associates Model 139 celibtolr, 2.7%
Estimaled uncertainty tfor measurements collecled using the Tech Ops Model 773 calibrator:. 6.0%

Radiation Safeiy end Control Services, tnc.
St Podrtoruth Ave, SheTshem. Ni 03886
t.800.525-B339 (1303) 7"78-287t Fex 1603) 778.6870 w.,,,radearely.com Page 1 of 1



RSCS
It dflvr Sale &Cerl l~vc~

Calibration Certificate
El) Number: 0027399660152-0

Customer: Dennis Criswell
Gabrera Services, Inc.
2992 River Road
Va nderg rift, PA 15690

Instrument
Thermo Scientific Model EPD-G Mk

2.5

,Serial,,Number,
00273996

-, ,Accuracy Check .
Target Value: 10.000 mrem Tolerance: 9.000-11.000

Exposure Value: 10.00 mrem As Found As Left

Calibration Factor 1 1

Exposure Values (in mrem) 10.8 10.8
AsFondRadng mredwih ...d.aerage.wee.s-o.d.edig are ,, 20. o.Trgt.ale

As-eFoun Readings marked with ** indicate ranges whereAs-LFtun readings are > 10% of Target value.

Calibration geometry: Instrument shot with phantom, facing Cs-137 beam.

d2I(~ ~& ReviewCalibrated by: J• _, _,,N Calibration Date: 07/13/2012
Expires: 07113/2013

Alniosphedl Conditions - Tempera lure: 74"F Xunidity. 32t1 Soromeldc Pressure: 30.O8inullg
Thits calibration war, performed by RSCS using a NI1ST Traceable radiation source (Cs-1 37 Beam Source SN S-1110), in conformance to Vie foltavang standards: ANSI N323A (1 g07).
RSCS New lan'pshlro Radioactive Mateitat license Nun-her. 38tR. RS8CS calibration services are periormed in acc.ordancewith the ASCS Radiation P•'olectton Program Manuel and
S,'tanda rd Operti'ng Procedure . hi~s calibration certificate shall nol be reproduced exoept in full •tlhoui the express I•itten consent at RSCS, Inc
Estimated unceralaity for ,neasumronrenl collected using |hre J. . Shepherd arid Associates Mdode 89 ce•libretor. 2.7%
Eslimaited uncertainty for measuremenots collected using thle Tecit Ops Model 773 calibrator: 8.0%=

Radialton Barely and Control Serviccs. lnn.
91 Porlesmouth Are. Sirathaei. ill 03885
1-800-525.8339 co03) 778.2871 tFex (8113) 778.8879 vwwwrndssf'ety.com Page 1 of 1



• Designer and Manufacturer LUDLUM MEASUREMENTS, INC.
I*Ek* Uof*iu* Scientificoand Industrial CERTIFICATE OF CALIBRATION 60 OkS-2 reet 9 8-231SaoRyur Prka

E U Instruments3225-946-7082
Sweetwater. TX 79558, U.S.A. Lenoir City, TN 37771, U.S.A.

CUSTOMER CABRERA SERVICES ______ ___________ ORDER NO. 20208021/382858

Mfg. Ludlum Measurements, Inc. Model -____ 2221 Serial No. ___,__._ _________

Mfg. Ludlum Measurements, Inc, Model ___44-20 ___Serial No. __• \_'•¢

Cal. Date 25-Sep-12 Cal Due Date 25-Sep-13 Cal. Interval 1 Year Meterface 202-159

Check mark •Vpplies to applicable instr, and/or detector lAW mfg. spec. T. 74 0F RH- 42 % Alt 697.8 -mm Hg

0] New Instrument Instrument Received Within Toler. +-10% [] 10-20% jJ Out of Tol. [] Requiring Repair 0] Other-See comments

j7Mechanical ci. • Meter Zeroed 0] Background Subtract [f" Input Sens. Linearity
,• F/S Resp. ck • Reset ck. [7" Window Operation (7, Geotropism
~7Audio ck. [] Alarm Setting ck. 7 Batt. ck. (Min. Volt) 4.4 VDC

Calibrated in accordance with LMI SOP 14.8 rev 12-/05/89. D] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV

Instrument Volt Set C~omm~ent~s. V Input Sens. Comments my Det. Oper..Com.men~ts__ V at .C~omments_ mV Dial Ratio 100 = 10

i•Z4 HV Read out (2 p~oints) Ref./Inst. 500 1t "5 cA ___ V Ref./Inst. 2000 / '\Sy, ___ V

COMMENTS:
Peak settings Gross Counts Model 2221 currently set

High Voltage: 704 V 1050 V for gross counts.
Threshold dial: 642 100(l0my) High voltage set with detector

Window dial: 40 n/a connected.
Window Position: "IN" "OUT"

Resolution for Cs237: •9.21% n/a Firmware: 26i028
Calibrated with 5' cable. OL checked but not set. 1 minute background count: 10,85!cpm

•Gamma Calibration'. GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe races source.
REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGEJMULTIPLIER CAL. POINT "AS FOUND READING' METER READING*
xl K 400kcprn___ '-\cn __________

xl K lO0kcpm ____\,,'o __ ,,______

xl00 -_ __ 40 c _.._ __. _-_,-_ " o __...._:_. . ...

xl 00 - ___-10kcpm \• . II•.
xl0 . 4kcpm -. ',.•_ ___ _ __,,__.__

x l 0 l kcpm _-- ____ \ _

xl 100cprn \___ ..........

"Uncert-tenty 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*

Digital Log
Readout 400kcpm _,_.._______ .. ."_L• JoX Scale 500kcpm .__5c _•.. -_

4kcpmr ................ 5 kc,. Em_ _- .. k__

- 400cpm •_.__. _3_. '.£_ 500gpmn ._)%...._-••_ •__

40cp "A_ v 50opm ,-'••_ •_%_ _•

.uidliu tMeasuremnlena, Inc. certitestatlw the above instrument has been calibrated by standards trocooble to lhe Nalionat Insltitute of Standards and Tecntnoloay. or to the calibration .facilities ot
other International Standards Organi'zation members, or have been derived from accepted values of natural physical conatanls or have been derived by the ratio type or calibration techniques.
"lhe calib ration system conforms to the requirements of ANStINCSL Z540,1-J 994 end ANSI N323-1978 State of Texas Calibration License No. LO-1 963
Reference Instruments and/or Sources: 0]059 0280o [720 LI 734 07817 L•1131 LI 1616 [] 1696 0" 5105 0]5717000 5]719oC0

•00646 0]70897 0738410 02551 LIESS2 [11G112 0]MS65 Ejs-3g4 L-js-10s4 L•T -304 FiTesOr-lTo0al [_]T1OO62 LIY9S2

0] Alpha SIN - 0 Beta SIN ________--•... .f Other ____ __

[" m 500 S/N 63893 0] Oscilloscope S/N ____[.7 Mullimeter S/N ____93670637

Calibrated By:v .%• ~ r,'

Reviewed By: 77~7II~7QJ__
Date _.••.•,'

Date Z __••_ ."

This c.artilicatv shell riot be reproduced except in tult. with~out Ihe written approval of Lsdlum Measurements, Inc.
F'ORMO22A 06/12/202 Page. \o at.. _ iAC Inst. 0l Passed Dielectric (Hi-Pot) and Continuity Test

{ nly 0.. Failed:_________



Designer an3d Manufacturer

Scientific and Industrial
Instruments

LUDLUM MEASUREMENTS, INC.
501 Oak Street [] 231 Sam Raybum Parirway

325-235-5494 865-270-8962

Sweetwater. TX 79556, U.$.A. Lenoir Oity, TN 37771, U.S.A.

Bench Test Data For Detector

Detector 44-20 Si

Customer CABRERA SERVICES

Counter 2221 Seri•

Count Time _•_•.__.3

Other ___ ____ _

erial No. ______,_\)•

ti No. ~V~A)•~\ -- _____

Orier #. 20208021/382888

Counter Input Sensitivity - 10 mV

Distance Source to Detector ,".&vs._. _____ _

High
Voltage Background

Isotope ,•_
Size ,"%C

Isotope
Size _____

Isotope -_ _ __ Isotope -____

Size _____ Size

_____ I - 1 -__________

~ NM3X___ -_____ ____ ___ _____

~iLI~L z~~L~____ _____ ~*1 ________

_I -- __----._-_ _

~ ___ ___ ___ _____

\\OO _______ I _____ _____ ____________

_____ ____ ___ 1 *--------~ --

\~v~ ~ \~X'~Cc ------ *. -_________ _________--

~ ~ .j.
\~\~_*j ___ ____--- , ___ -______

___________ - _______ - _______ -. _______________ ------.---.----.- ______ - ---.--. ~-~- ~1~

___________ _________ _____________________ _______ -~1------ _______ ________

________________ ____________ - v---.-.--..-.-. *-*--**-.-----~.--~*------.*-**- - .-.- J- _________-- --

S1. __

___________ _____ _______ I. _________-__________

___z~7 _____.1.1._.~.~.........- I-

___L__ _ _ _ _ ____

Signature • :-• Date '•• - _.',

FORMh C4A 05131(2012 Page j..±,•y o. f . Serving The Nuclear Industry Since 1962



D] eslgnor and Manufacturer LUDLUM MEASUREMENTS, INC.fl V E cintfi ndInusrol 0 Oak Street [1 231 Sam Rayburn Parkway
cientichdndstrument CERTIFICA TE OF CALtBRA TION 3.25.235.5494 USA 652086

Sweetwater, TX756 .. , Lenoir City, TN 3.7771. U.S.A.
CUSTOMER CABRERA SERVICES _ ________ORDER NO. 20207566/382613

Mfg. Ludlum Measurements, inc. Model 2221 __ Serial No. __..__-___"5

Mfg. Ludlum Measurements, inc. Model ____44-20 Serial No... _q.,",_____,,

Cal. Date 19-Sep-12 Cal Due Date 19-Sep.-13 Cal. Inter'val 1 Year Meterface 202-:159

Check mark •pplies to applicable instr. and/or detector lAW mfg. spec. T. 74 0F RH 49 % Alt 701.8 mm Hg

[1 New Instrument instrument Received [•]Within Toler. +-10% [1 10-20% [] Out of Tol. rj Requiring Repair [] Other-See comments

SMechanical ck. Meter Zeroed [1 Background Subtract [i,•' Input Sens. Linearity
SF/S Resp. ck • Reset oR. ,.j Window Operation j• Geotropism
SAudio. ok. ;--_.. Alarm Setting dc. f• Bart. ck. (Mmn. Volt) __4.4 VOC

[• Calibrated in accordance with LMI SOP 14.8 rev 12/05189. E]Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV

Instrument Volt Set comments V Input Sens. Comments mV Det. Oper. Comments V at Commelits mV Dial Ratio 100 = 10

H -V Readout (2 points) Ref/Inst. 500 /'__•._$\• V Reft/Inst. 2000 I \O'A•• ........... V

COMMENTS:
Peak settings

High Voltage: 665 v
Threshold dial: 642

Window dial; 40
Window Position: "IN"

Resolution for Cs137: •9.36%

Gross Counts
1000 V
100 (l0my)
n/a
"OUT"
n/a

Model 2221 currently set
for gross counts.
1High voltage set with detector

connected.

Firmware: 261028

OL checked but not set.

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

RANGE/MULTIPLIER
xlK1
xl K ___

xl 00
xl 00

.... _ 0 .. . ... .. . . .. . .
xl 0
xl __

xl __

REFERENCE
CAL. POINT

400kcpm

100~kcom

I kcpm

"AS FOUND READING"

-_9•...... .. .....

INSTRUMENT -

METER READING*

400COin
lO0cpm

"'Uncertalntywithin -* 10% CF. within ± 20% ................... ........ \L.L •anget~s) t~at trateol Electronicatty
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING" CAL. POINT RECEIVED METER READING*

Digital "Log
Readout 400kcpm ._•_'•_ _'_ ._.,.•.._•.__ Scale 500 kcpm _•9\•.• •9 o.'\.._:_..

400cpm_ •-o ., .,,-• i 500cpm _,____ _ _

400cpm. ,-\o \.\t 500cp2m •.o .. sc

Ludlum Measurements. Inc. ceritlies that the.sbevo instrument has been calibrated by standards traceable loathe National Institute of Standards and Technology, or to the calibration facilitias ofother lnlematl'onal Standards Organiration wembers, or have been derived [rrim accepted values er natural physical constants or have been derived by the ratio type of" calibration techniques.
The calibration system conforms to th requirements of ANStJNCSL Z540-1-19e4 and ANSI N323-l187 State of Texas Calibration License No. LO-1963

Referenoe lnstruments and/or Sources: [l-Joss [-1280 [1720 [1_..734 [1_761 [1113.1 [-1isi6 [1698 [15106 ,[-]717c0 [1-671900
[1--60646 [--'70897 [•173410 []E55"1 [1]E552 [1Gil2 Ii'],.M565 [-1Is-394 ELIS-1054 [1T-304 L-'-T879 [1T10081 [1T10082 [1Y982

[1 Alpha S/N _ _ __ _ _-[1 Beta SIN _ _ _ _ _ __[1 Other _ _ _ _ _

f• m 600 S/N 63893 L-] Oscilloscope SIN [-, Multimeter S/N 93870637

Calibrated By:
Reviewed By: _______

Date O..,cs.'

Date ZPSe~L,___ i-I
This certifcate shalt not be reproduced except in tutl, without the written approval ot Ludlum MeaSurements, Inc, A f~.[ asdDee~lo(iPt n ofniyTaFORM C22'A 0611212012 Page k,. of __ ny [ ald



m Designer and Manufacturer
of

Scientific and rn~dustrial
Instruments

LUDLUM MEASUREMENTS, INC.
501 Oak Street (1 231 Sam Rayburn Parkway

325-235-5494 865-270-5962

Sweetwater, TX 79556, U.SA. Lenoir City, TN 37771, U.S.A.

Bench Test Data For Detector

Detector 44-20 S'

Customer CABRERA SERVICES

erial No. c0,G-.•,o2

Order

Counter 2221 Serial No._''__,__,-_,,_._..Counter Input Sensitivi

Count Time •_--------------------------....................Distance Source to Detector

r # 20207566/362613

tcy 10 mV

Other

High
Voltage Background

Isotope Ž_• Isotope ...-...Siz ,' o 'N."•,K•:_t Size
Isotope ____Isotope______

Size Size

•_SŽo \% - -_ _ __. __

__ ,___ \.-_•,_ Ž•__ _ _ _ _ _ _

~ I &N~ _ - ___ __ _ ____ __i

\t 2 i 3 1 1 ~. . ... ___... . .............. _

~ -r"i

Signature ••. Date .k S_.,,•

PORM C4A 0513)j2012 Page j_. f A._of . Ser~ving The Nuclear Industry Since 1962 .



I• Designer andManufacturer LUDLUM MEASUREMENTS, INC.
ofI~ Sintfc n ldsttl501 Oak Street D] 231 Sam Raybwn Parkway

S cenIt adnstrumentsndtrl CERTIFICATE OF CALIBRATION 325-235-5494 855-270-8962

Swaetwater, TX 79558. U.S.A. Lenoir City,.TN 37771, U.SA.,
CUSTOMER CABRERA SERVICES ORDER NO. 20211633/385041

Mfg, Ludlum Measurements. Inc. Model ____2221 Serial No. ____________

Mfg, Ludlum Measurements, inc. Model 44-20 Serial No. .•E"

Cal. Date 27-Dec-12 Cal Due Date 27-Dec-13 Cal. Interval 1 Year Meterface 202-159

Check mark [•pplies to applicable lnstr. and/or detector lAW mfg. spec. T. 70 °F RH - 20 % Alt 699.8 mm Hg

111 New Instrument instrument Received •_] Within Toler. +-10% [] 10-20% [] Out of Tol. [] Requiring Repair (1J Other-See comments

SMechanical ck. [.7' Meter Zeroed (1 Bac;kground Subtract L' Input Sens. Linearity
[• FIS Resp. ck [7 Reset ck. [7 Window Operation [,7 Geotropism
[7Audio ok. (1 Alarm Setting oR. [7'• Ba~t'. cit. (Mmn. Volt) 4.4 VDC
[_J Calibrated In accordance with LMI SOP 14.8 rev 12105189. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07197.

Threshold mV
instrument Volt Set Comments V Input Sens. Comments my Det. Oper. Comments V at Comments mV DIal Ratio 100 = 10

~fHV Readout (2 points) Ref./Inst. 500 /. _• . V Ref.Ilnst. 2000' I $ __.__, V

COMMENTS:
Peak settings Gross Counts Model 2221 currently set

Iligh Voltage: 673 V 1000 V for gross counts.

Threshold dial: 642 100(10mvl High voltage set with detector
Window dial : 40 n/a connected.

Window Position: "IN" "OUT" OL Checked but not set.
Resolution for Cs137: m8.61% n/a Firmware: 261027

Calibrated with 5' cable. Background count for 44-20 is:

Gamma Calibration: GM detlectors positioned perpoend cular to source except or M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT RECOD INSTRUMENT

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
xl K 400kcpm ___,, _______ __- _________

xl K I100kcprn \____ _..........________

x100 40kcpm_ -_-.\________- _L__ _______

xl0O 4__ ikcprn ______ _- _ N, o -,__.,.__._

xl0 4 kopm '\\ u \O

xl 400c~pm _____......._,•

xl I00cprn \,'.- _____ ___

'Uncertainty wilhin ±_.10% C.F. withthn+20% -- ALL Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE iNSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READINGC CAL. POINT RECEIVED METER READiNG*

Digital Log

Redut~~1,_.~o\- c N ,., Scl 5.O0kom 5 c

Ludlumr Measurements, Iho, certifes that the above instrument has been calibrated by standards traceable to 'the N~atirmal Institute of Standards and Tedinotogy. or to the calibration facitities of
ether tntomntienaet Stlandards Or'ganization members, ortrhace been derived from accepted values ot natural physical con~stants or thace been dernved by the ratie type et calibratiJon tecthnirjues.
The calibration system conforms to the requirernents of ANSIINCSL Z64IO-1-1 994 and ANSI N323-I 975 _ _State of Texas Calibration License No. LO-1 963

ReferencelInstruments and/or Sources: [--ose (1280 1--3720 (-1-734 [11781 1131131 (1616 (11896 (15105 [.]5717c0 [11571900
[-]6o846 [:170897 [1173410 IT] E551 Lj_.552 LI Gl12 [.1 M585 1--]S.394 i-]S-1054 Li T.304 L] T879 [] T10081 [] T10082 [] Y982

[] Alpha S/N ______-_______ ( Beta SIN ________________( Other ________________

m 500 SIN 63893 13 Oscilloscope S/N [_______• Multimeter S/N 93870637-

Calibrated By: _____" __ Date ._____,_______.

Date { -
Reviewed By:

Thiscertificatestraitnot be repro-duced except inlull, withOL~thew
4

tten approcatof Ludlum Measurenents nc.
FORMC022A 06t(12/2012 Page _01 ....ei • / ACIs ] Passed Dielectric (Hi-Pot) and Conntinity TsI Only [:] Failed: Ts

I

I- I !



IMI Designer and Manufacturer
of

Scientific and Industrial
Instruments

LUDLUM MEASUREMENTS, INC.
501[ Oak Street !_- 231 Sam Rayb.urn ParIway

325-235-5494 865-270-8962

Sweetwater, TX 79566. U.S.A. Lenoir City, TN 37771, U.S.A.

Bench Test Data For Detector

Detector 44-20 Sq

Customer CABRERA SERVICES

Counter 2221 Serif

Count Time C• •, 3','

erial No. %- ' m,_' _

al No. •,%

O)rder #. 20211633/385041

Counter input Sensitivity 't0 mV

Distance Source to Detector "-','• •-.

Other

High
Voltage Size.,*, , ,,•,.

Isotope ___

Size____
Isotope __ ___ Isotope ______

Size_____Size______Background

_____ ____ ______ ____________ ________

~5Vz3 *~j~ - __..-----. --.-.-- -- -________

-s--- - ~ -. ___________-. ______________-. -. ________

~'V~ ~ -- -____ ________

~ ~ _______ ________ ________

t~c~ ~ $~•~ -- ___________ _________ ___ _______

\'\~ ~ ~ .--........ ______ ________

~ ___ -_______ _______ ___ _________

~ ~ -_____ ____ _____-..------.-.- _________

_ _ _ -17- _ ___

___ irz~~.__ ~ I-.__
-_________ L --- -.. ____________-_______ ------.- -. ______- -

Sig nat ure'•---- Date " \ '.•bs. SO.".

FORM C4A 05I31~2012 Page ~ ... ~
. Serving The Nuclear Industry Since 1962 .



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.
of~,.,,~501 Oak Street E] 231 Sam Rayburn Parkway

Scientific andlIndustrial C RIIAEO AIR TO 2-•-448520B5
Instruments Q~fIJ- EO ,i~~~9TO 2-3.44852086

Sweetwater, TX 79556, U.S.A. Lenoti City, TN ,37771. U.S.A.
CUSTOMER CABRER SERVICES __________ ____ORDER NO. 202053291381338
Mfg. Ludlum Measurements, Inc. Model _________2224-1 _______ Serial No. "2.7 '• •__

Mf9. Ludlum Measurements, Inc. Mode! _____ 43.93 Serial No. 10,. 7 /95o
Cal. Date 16-Aug-12 Cat Due Ddte 16-Aug4-13 ____Cal. interval - 1 Year Meterfaco 202-783

Check mark •,npplies to applicable lnstr. andfor detector lAW mfg, spec. T. 74 °F RH 45 % Alt 696.8 mm Hg

Li New Instrument Instrument Received L--(Nithin Toler. +-10% [-] 10-20% Li Out of Tol. Li Requiring Repair Li Other-See comments

j" Mechanical ck. • Meter Zeroed [] Background Subtract [] Input Sens. Linearity

LI F/S Resp. ck l• Reset ck, •' Window Operation •" Geotropism
SAudio ok. [T] Alarm Setting ok. • Bait. ck. (Min. Volt) 2.2 VOC

•2"Calibrated in accordance with LMI SOP 14.8 rev 12105189. [] Callbrated in accordance with LMJ SOP 14.9 rev 02/07197.
Threshold mV

Instrument Volt Set 725 V Input Sons. Comments mV Del. Oper, 725 ... V at ce~r,.,-,oZa.I mV Dial Ratio =__________

[.J HV Readout (2 points) Ref,/Inst. 500 / %• .___ V Ref.ilnst. 1500 I__.•_j/Q V

COMMENTS:
Efficiencies for Th230, Sr90Yg0,Tc99,and Ni63 are as follows in 4pi:
Th230: act.3,220dpm ct. 710cpmt -Bgl ct.709cpm 22%
srg0Y90: act.35,151dpm ct.12,9l0cprn -Bg226 ct.12,684cpm 36%
Tc99r act.33,200dpm ct.6910cpmn -Bg226 ct.6,684cpm 20%
Ni63: aet.278,S80dpm ct.661cpt *-Bq226 ct.435cprr 0.156% 4Pi

FIR•MWARE: 390092
Alpha Sensitivity:12Omv Instrument calibrated with 5' cable.
Beta Sensitivity:3.Smnv W.V. set with detector disconnected.
Beta Window; 30mv
Overload set to simulate a i~ght leak with Am~-24l 9lmdprm.

Gamma Sallbration: GMdetectospositioned perendicular tosourceexcept frM44.9 inwhich the front of prba fcessource.

~t ~f&~4OI.e.A t~OA C~$½1 2~

INSTRUMENT
RANGE/MULTIPLIER

X1000____
X1000 1
X1 00
X1 00
X10
XlO ---0_
X1 ___

Xl _ _ _ _

REFERENCE
CAL. POINT

€.00kcpm

lOORcom
4Okcpm
lOkcpm

INSTRUMENT REC'D
"AS FOUND READING"

qcoo

/oo_

003

METER READING*

/OG4kcpm
lkcDm

400cpm
lOOcpm

..... i ncerlainty 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*

Digital -Log

Readout 400kcpm L..•°I z~/QO•t'e_._. Scale ___ ____- ______

40kcpm ,d- ____ _______

4kcprn ___ Lq2 q-___•oL ___ _-____ ____

400cpm .__ OO 4,'Ocl___
40cpm (/0 ______ ______ ______ ____

Ludlum Meesureeients,. in. cart~lles Ilat the above instnrument lhes been catibreted by standards traceable lo the Natio;nal Institute or' Standards end Technaopo~y, or to the calibration focttlttias Ctother Inlemaltonsl Standards Organization members. or have lbeen derived from accepted values of natural phlysicot conrrIanlO or have been derived by Iha r'a~to type of calibratio~n techrniuses.
The calibration system conitorms to the requirements cf ANSIINcSL 2540-1-1954 end ANSI N323-1978 State of Texas Calibration License No. LO-1963

Li7~4 [11781 [juiai L11616 DISSS Elsios L]6717C0 []5719C0
Reference Instruments and/or Sources: flo05s i--80 11"11 20

Li50548 Lj7o897 LiI73410 LIE551 Ii]E552 L] G112 [] M565

I•f' Alpha SIN PU-239 #2928 Beta S/N

m 500S/N f238275 • [TJ Oscilloscope S/i

Calibrated By: _____ ;•__ • _____. __

Reviewed By: • . •

[T' S-394 [-- S-1554rLiT-304 Li]T879r-i IOS[Ti08 r..T10082 L-iY8

TC'99 #529 srg0 #4016 Li Other ______________

N1 . ____ Multimeter S/N 70602489

Date

Date 4ZO Ak • •

Thta certilicete shalt not be reproduced' except Ijn fult. without the written approval ol Ludlum Measurements. Inc.FORM O22A ce112,'2012 Page __ _of 7___- AC Inst. Li Passed Dielectric (Hi-Pot) and Continuity Test~Only Li Failed: _____



~Designer and Manufacturer_ of
Scientific and Industrial

Instrumerits

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 81•0 PH. 325-235-5494
501 OAK STREET FAX NO. 325-235-4672
SWEETWVATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 43-93 Serial No. j9~?2~1f~ 30 Order #. 202053291381338

Customer CABRERA SERVICES

Counter 2224-1

Count Time 1Minute
Serial No. 7_ ? [' ";_•____

Alpha Input Sensitivty

Beta Input Sensitivity

Beta Window

Distance Source to DetectorOther

O mV

Isotope

Alpha Beta
High
Voltage

Background
Alpha 8eta

size ____.-____, _

Alpha Bela

Isotope 7--g.- •'_Size "•,jj

Alpha Beta

2oz ___j 2~Q5 _____i___ ]cL~ __

0 :7~7~ it
________ ________ - .- ..- 1- - _____

______________________ _________________ -- i .* _________------- -.-------.------ __________

T I ____ __ K- __ ___ ____ ____

I I
___________ I _________ _________ _________ --- 1--- _________ _________ _________

____________ I --'--I __________ __________ __________ __________
_________________ ______________ _______________ ________ _______ I _______________ r

_______________ ____________ _____________ F- _______ ______ _____________ t
[]Gas Proportional detector count rate decreased

El 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.

Date I•:•• -[Z.-

- Serving The Nuclear industry Since 1962 •FORM 04B 03/11/2010 ae o



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.
of

Scetii ndIdstil501 Oak Street [] 2al Sam Rayburn ParkwayISc~ienii n nutilCERTIFICATE OF CALIBRATION 2-5-4 6.7082
_______ Instruments32-55446.7082

Sweetwater, TX 79556, U.S.A, Lenoir City, TN 37771. U.S.A.
CUSTOMER CABRERA SERVICES _ ____________ORDER NO. 202047741381039

Mfg. Ludlum Measurements, inc. Model 2224-1 ______ Serial No. _ ............

Mfg. Ludlum Measurements,. Inc. Model 43-93 ______ SerialN. -P2 l( Y
Cal. Date ______8-Aug-12 Cal Due Date 8-Aug-13 Cal. Interval 1 Year Meterface -. 202-848

Check mark •pplies to applicable instr. and/cr detector lAW mfg. spec. T. 73 'F RH 36 % Alt 702.8 mm Hg

[] New Instrument Instrument Received 4;_V•ithin Toler. +-10% [] 10-20% [jOut of Tot. [_jRequiring Repair [jOther-S.,ee comments

j*Mechanical ok. •' Meter Zeroed [j Background Subtract [-3 Input Sens. Linearity
(7" F/S Resp. ck •' Reset ck. •" Window Operation • Geotropism

SAudio ck. [.j Alarm Setting ck. . Batt. ck. (Mmn. Volt) 2.2... ?_2VDC

•-C~librated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 1{4.9 rev 02/07('9?.
Threshold my

Instrument Volt Set 950 V Input Sens. Comments mV Det. Oper. 950 V at Comments mV Dial Ratio =_____

[• HV Readout (2 points) Ret'./Inst. 500 1. . [....ZI __ V Ref./lnst. 1000 1_._• ( .. V

COMMENTS:
Th230 SN:.E!.21495 Size:1 9800dpm, Ccunts:411l2cpm, Background:2cpm, 4pi Eff:20.75%
Tc99 SN:5280 Size:93200dpm, Counts:22481 cpm, Background:248cpm, 4pi Eff:23.85%
SrY90 SN:5281 Size:98550dpm, Counts:36376cpm, Background:248cpm, 4pi Eff:36.65%
Ni63 SN:4017 Size:278834dpm, Counts:lS20cpm, Background:248cpm, 4pi Eff:0.3B%
Th23D.SN:E1 21495 Size:1 01O00cpm, Counts:411I2cpm, Background:2cpm, 2pi Eff:40.69%
Tc99 SN:5280 Size:58300cpm, Counts:22481cpm, Background:248cpm, 2pi Eff:38.13%
SrY90 SN:5281 Size:68985cpm, Counts:36376cpm, Background:248cpm, 2pi Eff:52.37%
Ni63 SN:4Q17 Size:139417cpm, Counts:l32Ocpm, Backgjround:248cpm, 2pi Eff:0.76%
Alpha Sens:120mv ;Beta Sens:3.5mv ;Beta Window:30mv ;Firmware:390094
Cal'd With 5ft cable ;HV set with detector not connected ;OL set to simulate light leak

Gamma Calibration: G.M detectors positioned perpendicular to source except for M 44-9 in which the front of probe (aCes source.
REFERENCE INSTRUMENT REC'D INSTRUMENT

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
xl 000 _ _- 80Ok cpm - -•O

xl 000 ' 200k c~pm _ 0_6,2._ 200
xi100 - 80k _cpm _____. .....__ -

xl 00 __ _ _20k .cprn .... .2..__-• 2__
xl0 8k cpm _____O___________

xl0 2k_ c~pmn _- 2/li__. _ - . .-
xl ____800 cp ____•"OO '8"0 C
xl _____200 cpm • O0._ ....... ' 0

'Uncertainty wlthih ± 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'
Digital Log
R e a d o u t 8 0 0 k c p m O Y L . S c a l e _ _ _ . . _ _ _ _ _ -_ _ _ _ _

80kcpm ___t ~ _____-- - -_____
8 k c p m i_ 0 0 . •_2.• l0 _ _ _ __ _ _ _ _ _

800cpm _ •e Oo ___-o___ ____

8Olcpm , • .. . ___ _____________ ______

Ludtunm Measurements, Inc. certilies that the above instrument has been calibrated by standards traceable to the Nations! tnstitute of Standards end Technology, or to the calibration facilities ofother International Standards Or'gan'ization members, or have t~een derivedt from accepted values of natural physical constants or have been derived by the ratio typo of calibration tecthnirjues.
The caltibralton system conforms to the requirements of ANSI/NOSL Z540t-1-1994 end ANSI N223-197B State of Texas Calibration License No. LO-1963

Reference Instruments andlor Sources: [jo059 I--2e0 [72o U734 U-78i [ 1,31 [jisi5 [_ 1696 U] 5105 [_s71700 U 571900

1-']6n46 1--7087 [--73410 [-"E551 [UE552 U}Gl12 U M555 U-S-39,4 US]-1os4[U T-304 []T879[]T10081 []T10062 U-]YgB

[•Alpha ,S/N Pu239 SN:7053 [•" Beta SIN Tc99 , • 2 80 N:5281 _ _.]Other ___ ___

117 m 500 SIN 190566 U] Oscilloscope SIN - Multimeter SIN 86250390

Calibrated-By: •• Date _____."._,_.___)

Reviewed By:

LI
Date ~ 3  L_ _ _ _ _

AC Inst. UD Passed DIelectric (Hi-Pot) and Cortilnuity Test
l. Only L.T Failed: -

Thin cartiticete sitall not be reproduced except •n ,full, wlthoe•-pe Written epproval of tLudluro Measurements, Inc.FORM C22A 0611212012 Page • o



Co Dsigner ancd Manufacturer__________ Scientific and Industrial
instruments

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

SWEETWNATER, TEXAS 78566, US.A.

Bench Test Data For Detector

Detector 43-93 Serial No. [. _• .{"

Customer CABRERA SERVICES

Counter 2224-1 Serial No, . _•,

Count Time 1 Minute

Order #. 202047741381039

Alpha Input Sensitivity /2•o mV

Beta Input Sensitivity * ±• . mV

Beta Window C_ .)my

Other Distance Source to Detector

High Background
Voltage Alpha Beta

Isotope .Z1__L (_)_ Isotope Tc.99_•_ Isotope S/L!ŽI2 Isotope ..&_,d_±LSszeeSize Size Siz

Alpha Beta Alpha Beta Alpha Beta Alpha Beta

22~$Z ]J ~ ~ j~ L{ 3s2~2 il
iLLL~2 9~7~ 3WLffili 5 6 ~ z• ~

~1JS3A ~2~J3E1o~ 2~7~ .5ffiK57V ~1

I I ______ I ______ _____ _______

__________ _________ ______- I _________ I ________"I _________ __________ -_______ ___________

______ _____ ___ _____ ___ I _____ _____ _____.1
___ __ __ __ I ___ I __ ___ ____

_____________________ _____________________ ______________ _____________ ~~~~*1~

_________________________________________________________________ ___________________ ____________ ___________________ I-. ---------- I..-

_______________________________________ ___________ _______ ___________ I _________ ~~~~~~.1..___________ ________________________________________________________________________________________________ ________________________ I ________________ ________________________ ___________________ _______________________ ____________________________

[]Gas Proportional detector count rate decreased

[] 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.

SiTgnature __•' • D ate _ _

FORM C45-1 02/1112010 Page ~-~f **~~FORM ,','C4B- f 03."f 1/2010
* Serving The Nuclear lndustiy Since 1962*



/

~Designer and Manufacturer
of

. Scientific and tndustrial CERTIFICA TE Of
Instruments

CUSTOMER CABRERA SERVICES _______

Mfg. Ludlum Measuremen~ts, Inc. Model

Mtfg. Ludlum Measurements. Inc. Model______

Cal. Date 25-Jul-12 -Cal Due Date____

Check mark •pplies to applicable instr. andfor detector lAW mfg. spec.

Li New Instrument Instrument Received [•Wlthin Toler. +--10%

[7 Mechanical ck. [7 Meter Zeroed
[] F/S Resp. ck [7 Reset ok.

L7 Audio ck. [] Alarm Setting ok.
[•Calibrated in accordance with LMI SOP 14.8 rev 12(05/89.

Instrument Volt Set 750 V

SHV Readout (2 points) Ref.flnst. 500 I ._.__Z

r

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

=CALIBRATION 501 OAK STREET FAX NO. 325-235-4672

SWEETWATER, TEXAS 79556. U.S.A.

_________________ORDER NO. 20204106/380582

2360 ___ Serial No. ZoZ~'•

43-93 Serial No. f' __-_l7__

25-Jul-13 Cal. Interval 1 Year Meterface 202-855

T. 72 °F RH 24 % Alt 700.8 mm Hg

Li 10-20% Li Out of Tol. [] Requiring Repair Li Other-See comments

[] Background Subtract [] Input Sens; Linearity
[7WindOw Operation ,• [ Geotropism
[7Bait. ok. (Min. Volt) 2.2 VDC L] RS-232 Port OK

lii Calibrated in accordance with LMI SOP 14.9 rev 02107/97.

V Ref./Inst. 2000 I 20ooO V

Firmware Version: 3•I~-
Alpha Threshold: 1IZmV
•Beta Threshold: .•••

Beta WindOw: so,,S
Overload ..• r. ts;• e .I ti4~ .!1
Instrument calibrated with a •' £-

High voltage set with detector •t;

(EEPROM Settings)
User Time: I.e• • , •___

Alpha Alarm: 1:oo
Beta Alarm: •;OO

e~k NB Alarm: 50
-cable. Model 2360 Date:_ /'O-

c•.,•.'!•,JCalibration Date Due: 7/25/2oi3

COMMENTS:
Tc99 Size: 2886Odpm (!8000cpm) Bkcgd:'" 285cpm Rdng:• 5744cpm 4 2i Eff:• 18.92% 2 Pi gff:m 30.33%

Sr9.0Y90 Size: 35204dpm (24643cpm) Bkgd:=a 285cpm Rdng:= 12468cpm 4 2i E~: 34.61% 2 P1. Eff:• 49.44"%
bNi63 Size: 278697dpm (139349cpma) Bkgd:= 285cpm Rdng:w 1039cpm 4 Pi Eff.= 2.71% 2 Pi Eff:w 5.41%

Th230 Size: l9800dpzu t10100cpm) Bkgd:= 2cpm Rdng:• 3967cpm 4 2± Elf.= 20.03% 2 Fl Eff:• 39.26%
Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 i, which the front of probe races Source.

REFERENCE INSTRUMENT.REC'D INSTRUMENT
RANGE/MULTIPLIER CAL, POI NT "AS FOUND R~EADING" METER READI NG*

xl 000 400 kcpm ____ LoC Lio0
xlOO0 l00 kcpm _______ 10
xiO00 40Okcprn ___________ ______

xl00 10 kcpm ________ 00 IO0
xlO 0 4 kopm •/o ______ _________
xl0 I: kcpm ' 100 10 _oo____

xl 400 cpm _____________ L0
xl 100 cpm 100 _______ _________

'*Uncetaln~ty within ± 10% C.F. within *1 20%/ _____ ALL Range(s) Calibrated Electronically

REFERENCE IN4STRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING" CAL. POINT RECEIVED METER READING*

Digital Log
Readout 400 kcopn. y C6Z•O _.•zCo ____ Scale ___ _____ ______

40 kcpm~ Ad3 _ 03 ______ ______ ___

400 cpm__ q _______ 11 ____ __|___ ____

,0pmL ,i ,__ __ _ __ ,,, ,,_ __

Ludilum Measurerments, Inc. certifies Ilhat the above instnument has been calibrated b~y standards traceable to the National institute of Standards end Technology, or to the calibration facilities ofotthor tnlamationial Standards Organization members, or have been derived from accepted values at natural physical constants or have been derived by the ratio typa of calibration techniques.
Tecallbratlon~systam conoroms to the requirements of ANSl•NcSL Z.540-1-1994 andAN$1 tN323.'19T8 State of Teiras Calibration License No. LO-1963

ReferencelInstruments and/or Sources: I---73410 [--11131 Li]781 [jos05 L-]280 [L604 eo --170897i L ]Re-228 S/N YVS2
Cs-137 Gamma SIN t-i 1162 I--G112 -i MS65 [I5s105 [-]T1008LiT879 R•E552~ •E5=51 Li720 [_-734 i I1i16 i Neutron Am-241 BeS/NT-304

[• Alpha S/N Th230#121495 [7 Beta S/N Tc99#5279;Ni63#99N122040I1 [j Other ____ __________

7m 500 SIN 251106 - [j Oscilloscope S/N __________[v• Multimeter S/N 15060230

Calibrated By: ]v• )

Reviewed By: " i•,-•, \ ._.. _

This certificte ahatl not be reproduced except In futl wilho~~jt thbe written approval ot" Ludlurn M~easurements. Inc.
FORM 022S 1012412011 : age...JorL'.

Date Z5J vtI?

AO~ Inst. Li Passed Dielectric (Hi-Pot) and Continuity Test
Only Li Fa~ed:________________ 1



IMI Designer and Manufacturer
of

Scientific and Industrial
Instruments

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 325-235-,5494
501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 43-93 S,
Customer CABRERA SERVICES

erial No. PDal zlo.1t. Order #. 20204106/380582

Counter 2360 Serial No..• •tZ '1

Count Time 1Minute

Alpha Input Sensitivity .IZ .. mV
Beta Input Sensitivity 3,5 mV

Beta Window _•.OmV

Distance Source to Detector vi.4ocOther P•Jo•e•J wi.t' • 5' C-c•4,k

High Background
Voltage Alpha Beta

Isotope T•Z •:
Size J9o,

Alpha Bela

Isotope .cqqSize zso

Alpha Bela

Isotope ,5 o'qo YSize ________,_

Alpha Bela

Isotope Ni;.Size_____7..__

Alpha Beta

1 [
__________________ ________ ________ ________ __________________ ~IO83~ _______________________ _______ _______ _______ i(ISSZ S _______ _______I ______ ______ ______ ____________ ______ ______

iZ~L.. 3~4 j7'~'i __________________ ~ J~ s I __________

175 1311 15 _______ 'a6q~ I_______ ________

______ T ________ ________ I _______ _________ _________ _________ __________

________ t________ ________ _______ j ________ ________ ______ ________ __________

__ * I -~ __ __ - _ __ __

* I -li______ _

______________________ _________________ _____________________ I _____________________ ____________________ _____________________ _____________________ ________________________

_____________________ ________________ ______________ I ______________ ________________ -- _____________________ ________________________

___ __ __ I __ __ __ __ ___

_______ _______ ii _______ ________________ _______ ______ ________ _______ ________

_________ _________ _________ F _________ ________ __________ _________ ___________

[]Gas Proportional detector count rate decreased
jJ Gas proporti6nal detector count rate decreased

Signature _ .•

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

Date ZSJULIT_-

(

FORM C45-1 03/1"1/'2010 Pg -a . Serving The Nuclear Industry Since 1962 .



ueegner a~ an• ulocturer LUDLUM MEASUREMENTS, INC.
Scientific and Industrial POST OFFICE BOX 810 PH. 325-235-5,494

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

CUSTOMER ._ C A..RERA SERV.CES .... ......................... ORDER NO.. 201984631377281

Mfg. .. . Ludc!Lu._m M__ea.s~u.r~e me~nts, Inc ........ Model ..... ....... .____ ~t4-t ........... Serial No.•_ " _ .5 •:_ •_
Cal. Dote 3_0-Apr-12 Cal Due Date ....... 30-Apr-1 3 ...... Cal. Interval. ~ 1 Ye~ar

Check mark i•o ppfles to applicable instr. and/or detector lAW mfg. spec. T ..... 7_3. 0F RH ... 36_ % Alt_. 70.__(8.. mm Hg

[] New Instrument Instrument Received [•Vfhln Toler. +-1 0% F] 10-20% F] Out of Tol. [-"] Requiring Repair • Other-See comments
. Mechanical ak. 3• Window Operation

Audio ck.
-Alphla Sensitivity 120 my Beta Sensitivity 4 .mV Beta Window _50_ flV

•J~bted in accordance with LMI SOP 14.8 rev 12/05/89.

Instrument Volt Set _.575 ..... V High Voltage set with detector connected.

[ VV ead ut HVoitReadoutsf....[....points...5._ ... ...... n......... .. _. / V...... eV ef//ntnst ......... 001./O00../ 7 • . _, ........ V

Instrument in DPM mode.
QC mode turned •FF Fli ON

Firmware version: LI",1' J • f

Overload checked but not set.

Battery voltage measured at _J,,_idc.

(EEPROM Settings)
[PC) Count Time: 4bL2

Alpha Alarm; 999999 cpm

Beta Alarm: 999999 cpm

Alpho/Beta Alarm: 999999 cpm
Calibration Due Date: iL./ •1'O / / "3

LOC (1Loss of COUnt) time = 30 minutes [default)

INSTRUMENT RECEIVED
REFERENCE CAL POINTAlpha Channel

Digital Readout ....... __K¢ m.....

... ... .4 .cp ..... ..
..... .........Q. ____psn....

REFERENCE CAL POINT
Beta/Gamma Channel
Digital Readaut ..... 40J•cp. ...

....... .......... Oi•.c.prn. ......

-. c. .p.m ..

.... _40.0Q ,pr ...- .
...... 4._0 _c, p

tUncertalnty within ± 10% CF., within ±20

COMMENTS:
See Attachment for efficiencies.

INSTRUMENT RECEIVED

...... •.c2... ..... . ..

t0) Indicates 0.1 minute cou

INSTRUMENT METER READING*

INSTRUMENT METER READING*

.......1
... . .... . .

Ludlun'i Measurement., Inc¢. certifies tthat he above instrvrnent has been colibrated by stondards Itoceable to the Notional Institule o1 Slondards and TechnOlogy. ar to the calibration tacoities otother Internationral Stondards Orgornizotion nienbers. or have been derived from accepted valves af natural physical constants or hove been derived by the ratio type of calit'atlon techniclues.
The calibration system conforms to the requ~irermenls ot ANSIINCSL Z540-1- 199,4 arid ANSI N323-1I978. State or Texas Calibration License No. LO-1 963
Reference insfruments and/or Sources:

I~ ~Alpha S/N _. .29S..;0.3 .49.Q0.d_.pm.... V B eta SIN ....... Tc?9 SN:5280. 93.2Qpdp..rm ......... [F] Other _________

r4 /m 500 S/N 1...90_56L6 .. ..... F7 Oscilloscope .S/N.........................- L' Multirrneter SIN. ..8_625Q 0__.. .

Calibrated By: .... • . _:: . ... Date ._5o.... _ .fi-___,......_____

Revie wed B y:.... ......... .. • .. • .......... Da.. .. .. ..... .. e .. .

'c A nst•-~ Pse (ile H1 -Pot) and Continuity Test

TORM 025-28 03/111/2010 Page,._(. o .. _•.",......... _



Attachment

M3030E S/N:217611 43-10-1 SN:PR232046

Th230 SN:E121495
Source Size: 9900cp~m Source Counts: 7837cpm

Background: 1lcprn 2pi Eff: 79.15%

tTc99 SN:5280
Source Size: 46600cpm Source Counts: 34348cpm
Background: 58cpm 2pi Eff: 73.5 8%

SrY90
Source Size: 69345cpmn
Background: 58 cpmn

SN: 5281
Source Counts: 47415cpm

2pi Eff: 68.29%

Ni63 SN:4017
Source Size: 140204cpm Source Counts: l1356dpmi
Background:58cpm 2pi Eff: 8.05%

Page_•of__•



Model 3030 Plateau Data

4/30/2012
10:59:41 AM

Header i: John Q Pub~7c
Header 2: Serialf#217611
Headier 3: DetSer•tPR232046
Header 4: Adoom 7§•ast~a2ll
Header 5: More Comments?
Header 6: rMore Comments?

Calibration Due Date: 4/30/2013

Model 3030 Date: 4/30/2012
Model 3030 Time: 4:19:32 AM

User PC Time: 1666.7

Alpha Isotope: Pu239
Alpha Source Size (dpm): 24900
Alpha Source Size (pCi) : 0.011216216

Beta Isotope: Tc99
Beta Source Size (dpm) : 93200
Beta Source Size (pCi): 0.04198i982

Starting High Voltage: 525
Starting High Voltage: 650
High Voltage Increment: 25

Plateau Count Mode: SCAtBA
Source Count Time (min): 1.0
Background Count Time (mn) : 1.0

I I ALPH|A BISTA
MHV I Source (Beta) Background 5ff CrossTalk) Source (Alpha) Background Eff Crosstalki

525 10701 (222) 1 4.3.0% 1.8% I24318 (38) 34 26.1% 0.2%
550 10769 (377) 1 43.2% 3.1% I29690 (54) 47 31.8% 0.2%
575 10556 (343) 1 " 42.4% 2.7% 34348 (39) 58 36.8% 0.1%
600 10'705 (271) 1 43.0% 1.9% I37235 (44) 72 39.9% 0.1%
625 10640 (241) 0 42.7% 1.6% I38312 (49) 69 41.0% 0.1%
650 10667 (287) 1 42.8% 1..9% I37331 (48) 80 40.0% 0.1%



Destgner and Manufacturer LUDLUM MEASUREMENTS, INC.w i Scenifc ri IdutralCETIICTEOFCAIBATON501 Oak Street [j• 231 Sam Raoyburn Parkway
ScetfiadInstalnstruments CE TFCT FCLBAIN326.235.5494 865-270.8962

Sweetwater, TX 79•556, U.S.A. LertoirCity. TN 37771, U.SA.
CUSTOMER CABRERA SERVICES ______ORDER NO. 202080231382889

Mfg, Ludlum Measurements, Inc. Model 3 Serial No. ___ .... 9
Mfg. Ludlum Measurements, inc. Model _______ 44-9 Serial No. • ,_C •

Cal. Date 25-Sep-12_ ... Cal Due Date 25-Sep-13 . .. Cal. Interval 1 Year -Meterface __ 202-002
Check mark [•pplies to applicable instr. and/or detector lAW mfg. spec. T. 75 ' F RiH 52 % Alt___ 700.8 mm Hg

[] New Instrument Instrument Received IP-"WiNthin Toler. +-10% [-1 10-20% L._-] Out of Tel. [] Requiring Repair El Other-See comments

7Mechanical ck. [7 Meter Zeroed [] Background Subtract [1 Input Sens. Linearity
,7 F/S Resp. cR [7 Reset CR. 1-- Window Operation [-7 Geotropisrm
[7Audio ck. 13 Alarm Setting ck. 17" Batt. ck. (Min. Volt) 2.2 VDC

•-~ibrated in accordance with LMI SOP 14.8 rev 12/05(89. F-_ Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

Threshold mV
Instrument Volt Set 900 _ V Input Sens. 26 my Det. Oper. 900 V at 26 mV Dial Ratio=

,1] HV Readout (2 points) Ref.llnst. _______/V Ref.lInst. _________ 1/____ V

COMMENTS: ,,

2pi Efficiencies :
Source SourceActvivty SourceCount Background ~ Efficiency
Th230 (#5020) 1, 609cpm 500cpmn 50cpm 28%
Tc99 (l5279l 14,430cpm 6,700cpm 50cpm ~ 46%
Srg0Y90O(#4016) 24,541.cpm 14,300cpm 50cpmn 58%
Ni63 (#4017) 139,185cpm 1, 300c~pm 50cpm 0.90%

Gamma 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*

x 100 40- cpm ... / 4_LL ____
X 100 100_K c9.m ,.__.___..... ..
X 10 40 K p__m ___• _- 4/L
XI 1010K cpm - ___._ _. __ / /.
xl - 4 Kcp __LJ .. ....___k ..

'X1 IK cgpm . . ..... LA ...... . .... [
× X o . 4 0 0 • p jm _ _ _ _ _ _ - _i i _ I Z

x 0.1 - 10 cpm / _ __ -... . rL .

*Uncestainlywithin ± "10% C.F. within ± 20% _____ ALL Rangle(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE iNSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING' CAL. POINT RECEIVED METER READING'

Digital Log
Readout. _______ ______Scale _________

ILudlum Mdeasuremasnts, Ins. certlles that the above instrument has= been calibraled by standards traceable to the Nationat Institute 0r Standards and Technology, or to the calibrationi faoililies of
ether International Standards Organization members, Or have been derived from aocepteo values of natural physical cornstanls or have bean derived by the rtaio type ot calibration iectiniques.
The calibration system conlorms to the requiremants of ANSIJNCSt. Z540-1-1594 arid ANSI N323.'1978 Slate of Texas Calibration License No; LO-1955

Reference Instruments andlor Sources: [11059 ___250 [-'-720 13734 [3]781 l- i ]3 []16 1 ]1696 LI--_5105 E35~7CO17 3 L5719c00
E] 60646 137.0897 [1173410 [7E-,S1 (3E.552 (-70112 13 M565 r-is-394 [- S-lO54 [11T-304 [3T879 ElTI0081 [--]T10082 rjY982

[7Alpha S/N Th230O.#_020) __[7" Beta S/N SrgOY.9O../40.16..)N6.#4..1 7L._ (7 Other _.Tc99(.5.2.79)L

Calibrted B: ~4 I ..- . ..- ae____ ___

This cerliricote s~hall not be reproduced except in;4utlo .withe~t the writlten approval o1 Ludlum Measurements. Inc.. 7 ACInst, El. Passed Dielectric (Hi-Pot) and Continuity Teat
FORM C22A 06J12J201.2 Page / __ f yrai Only L-] Faited: ..--



~Designer and Manufacturer
Scientific ancd Industrial

Instruments

LUDLUM MEASUREMENTS, iNC,
501 Oak Street Lj 231 sam Rayburn Parkway
325-235-5494 855-270-8962
Sweetwater, TX 79555, U.S.A. Lenoir City, TN 37771, U.S.A.

CONVERSION CHART

Customer CABRERA SERVICES Date 25-Sep-12 Order #. .20208023/382889

Model 3 Serial No. __7 • ,/• • Detector Model 44-9 Serial No.__ ( 0 73 / 6

Source Cs-i137 194.6 mCi -Cs-i137 20 mCi High Voltage 900 V

Input Sensitivity 28 mV

'As Found" Readings (CPM): After Adjustment Readings (CPM):

Reference Point Meter Reading Range/Scale Meter Reading l Ra•

150 mR/hrz 0/ ! . -/ ____xl

-- 5R/h __/.8 _xIo /, ?/ • I
- .mhr$<ZL. ___ __.._

1.0 mR/hr _.__...___ J./k- K

. - .--...-... ....................i... .-. ...-..- .... - ....-... .-.-....-....-..,... ....

Signature: ___ Date __,5 .S••__/_---

ngelScale

0

0 __

FORM 017-1A 0/31,02 Pae,-ofo .;2..,
* Serving The Nuclearl)ndustiy Since 1962 *



Oeslgner and Manufacturer LUDLUM MEASUREMENTS, INC.
of

Scintfi ad ndstia ~ I/' -tr~t~t~f',IDA~rA,501 Oak Street [1 231 Sam Rayburn Parkway
Instruments iti.'-i kI .JLIUlil.t '525948-2-96

Sweetwater, TfX 79558, U.S.A. Lenoir City, TN 37771, U.S.A.
CUSTOMER CABRERA SERVICES ______ORDER NO. 20204 106/380582

Mfg. Ludlum Measurements, Inc. Model .. 3 .Serial No. J~,,.1

Mfg, Ludlum Measurements, Inc. .. Model 44-9 _______ Serial No. P12.0173 1o"7
Cal. Date 26-Jul-12 Cal Due Date 26-Jul-13 Cal. Interval 1 Year Meterface 202-002

Check mark L--pplies to applicable lnstr. and/or detector lAW mfg. spec. T. 72 0F RI- 24 % Alt 700.8 mm Hg

[1 New Instrument Instrument Received Lq-Within Toler. ±-10% [] 10-20% [] Out of Tol, [] Requiring Repair [7J Other-See comments

jMechanical ck. 7 Meter Zeroed [1 Background Subtract [1 Input Sons. Linearity
7• F/S Resp. ck 7• Reset ck. [1 Window Operation 7 Geotropism
7" Audio ck, [1 Alarm Setting ck. 7• Batt. ck. (Mim. Volt) 2.2 VDC
•yf 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 mVInstrument Volt Set 900 V Input Sens. 37 mV Det. Oper. 900 V at .. 37 my Dial Ratio =__________

(71 HV Readout (2 points) Refilnst. ___________________ I__________________ V Ref.Ilnst. ________ /__________________ V
COMMENTS:

Tc99 Size: 18000 cprn Bkgd: 53 cpm Rdng: 12 kcpm 2 Pi Eff: 66.37 %
Sr90Y90 Size: 68856 cpm Bkgd: 53 cpmn Rdng: 22 kcpm 2 Pi Eff: 31.87 %

Ni63 Size: 139343 cpm Bkgd- a 53 cpm Rdng: a 1.6 kcpm 2 Pi Eff: 1 .11 %
Th230 Size: 10100 cpm Bkgdt: a 53 cprn Rdng: 3.1 kcpm 2 Pi Eff: • 30.17 %

Calibrated with a 5' C-cable.

Gamma 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*
X 100 400 kcpm ul(. __________

X 100 100 kcjp• __ _,_______

X 10 40 kcprn .................. ________

X 10 10 kcpm K .1(K
X 1 4 kcpm qK _________

X I 1 kcpm IK( ix
X 0.1 400 cpm _______.____ __________

X.0.1 100 cpmn 11. _______-_

•Uncertainty within 4.10% CF. within ± 20% All Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*

Digital Log
Readout _______ _______ _______ Scale _______

Ludlum Measuremants, Inc. certifies thlait he above instrument has been calibr'ated by slandard's Itraceable 1o the National Ins~tute of 8tand:ra~s and Tecrrnorogy, or to roe casasration raclvaes orother International Standards Organizationl members, or hav been derived from accepted values of na~tural physical censanteis or have been derived by the ratio type of calibration toctiniquos.
The c-al~brt'aIon systelf conforms to the requirements of ANSIINCSL Z540-i -1954 end ANSI N323.1978 Slate of Texas Catlbratlon License No, LO-196.3

Reference Instruments andlor Sources:l--a 1 2813 L-2o -J7'20 L[71_734 [71•781 L'11131 L--j1618 []1696 r-]5o5 [-1571700 []571900
[160646 [1-70897 [-173410 []1E551 []E552 []G112 [1M565 [•]S-394 [I]S-1054 ['-]1-304 [--]T79[171T0081 [1T10082 I-JY982

7• Alpha S/N Th230#E121 495 h:"Beta S/N Tc99#5279;Srg0,Y,0#,5281;Ni&3 [1 Other _______________

m 500 S/N 251106 [1 Oscilloscope S/N ____ ___ Multimeter S/N 15080230

Reviewed By: t5Ux\ Ni
Date 2.&Jt)4 '

Date • "tLAV

This cerliticate shall no1 be reproduced except In full. without the writlen approval of Ludlual Measurernents. Inc.
FoRM C22A 06112i'2012 Page 1 of 7-- SAC Inst. [1 Passed Dielectric (Hi-Pot) and Continuity Test-Only [1 Failed:



~Designer and Manufacturer
Scientific and Industrial

Instruments

LUDLUM MEASUREMENTS, INC.
501 Oak Street jj 231 Sam Rayburn Parkway

326-235-5494 865.270-8962

Sweetw'ater, TIX 79566, U.S.A. Lenoir City, TN 37771, U.S.A.

CONVERSION CHART

Customer CABRERA SERVICES

Model 3 Serial No. j.••,5ll feti

Source 6s L37 (S~,,,i: ~Ls 137(•.•' •

Date 26-Jul-12 Order #. 202041061380582

ector Model 44-9 Serial No. PPoT73 to-7

High Voltage 900 V

Input Sensitivity 37 mV

ings (CPM): After Adjustment Readings (CPM):"As Found"' Read

Reference Point

150 mR/hr

50 mRPih r

15 mR/hr

5 mR/hr

1.5 mR/hr

1.0 mR/hr

Signature: I, '

Meter Reading Range/Scale

4.51( I Io

l.•IK __--__ __

Meter Reading Range/Scale

________________ ~iao

2. ~K, I
xro

___________ xl

-- .1 - ___________________________________________________________________

Date ZfrJJL/Z

FORM CIT-1A 05131 12012 Page 2• of •
. Serving The Nuclear (ndustry Since 1962 .



ENERGYSOLUTIONS

EnergySolutions Services, Inc.
1570 Bear Creek Road
Oak Ridge, TN 37830
Phone: (877) 462-4873.
Email: ISFStaff(~energvsolutions.com

CALIBRATION
CERTIFICATE

This Certificate waill be accompanied by Calibration Charts or Readings where applicable
- ..C U..: ̀.•v••.'.:--•••-.E•; .•'.• •.• ••. .U. . ..9,. . . . .:.,..I :.,,-I,.••• ,, -,,, 4o.,.,s•,,••::•..:i.v . 3:...•i'- .. .

Customer Name: EnergySolutions Services, Inc. Mnfcue:Eeln

Address: 1570 Bear Creek Road

Contact Name: Tony Riggs Mdl O2 eilNme:30

Customer Purchase Work Order Calibration Method:
Order Number: N/A JNumber: N/A . ________ Source

Instrument Response Cmet
Instrument Calibration (Tolerance +/-10% of Calibration Std. Values) Cmet

Range Standard Before After Calibrated in accordance with
Value Calibration Calibration CP-TN-WI-203

50 mR/hr 10 mR/hr 10.5 nmR/hr 19 smRl/hr Temp/Press: 3590 Cal Due: 10/08/13

50 mR/hr 25 mR/hr 26 mB/hr 25 mR/hr Humidity: 992290 Cal Due: 05/31/13

50 mR/hr 40 mR/hr 42 mR/hr 40 niH/hr
Temp: 20.9 0C

500 mR/hr 100 mR/hr 100 mR/hr 100 mR/hr Humidity: 41%

500 mR/hr 250 mR/lhr 250 mR/hr 250 mR/hr Pressure: 746 mmnllg

... 500 mR/hr 400 mR/hr 410 mR/~hr 410 mR/hr Precision Test at Mean: 2.5 R/hr

5 H/hr 1 H/hr 1.05 B/hr 1 R/hr 2.5 H/hrAlrednswti
1) 2.5 H/hr -i 10% of mean value

5 H/hr 2.5 H/hr 2.65 Rfhr 2.5 B/hr 2) 2.5 H/hr Sa()Unt()

5 R/hr 4 H/hr 4.2 R/hr 3.9 H/hr 3) 2.5 H/hr

50 H/hr 10 H/hr 10 R/hr 10 H/hr Mechanical Zero:

50 H/kr 25 H/hr 25 R/hr 25 H/hr As Found: 0 As Left: 0

50 H/hr 40 H/hr 38 H/hr 38 R/hr Sources Used:

Cs-137 #019701 IiCert Date: 05/31/12-

Cs-137 #049711 Cert Date: 08/30/12

U-238 #129680 Cart Date: 06/21/95

Geotropism Sat (/) Unsat ( ) Window Open 70 mH/hr 70 mR/hr
Swing Arm Assembly Sat (I) U~nsat ( ) Window Closed 6 mR/hr 5.5 ml/hr

Desiccant Sat (I) Unsat ( ) Beta Correction 3.70 3.67
Batteries Sat (1) Unsat ( ) -
Over Range Test Sat (1) Unsat ( ) BCF = 1 .(I = Source Dose Ratemad/hr) ).

wo -wc

We Certify that the instrument listed abave 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 in~strument).
Instrument

Calibrated By: t\,• .~.4.AJ2 Reviewed By: • ,/J • -- f'Date: jJJ 5/ 1(
Calibration Date: 01/15/2013 ]Calibration Due: 01/15/2014

Page 1 of 1I



ENERGYSOLUTIONS

EnergySolutions Services, Inc.
1570 Bear Creek Road
Oak Ridge, "TN 37830
Phone: (877) 462-4873
Email: ISFStaff~aenergvsohutions.com

CALIBRATION
CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readinzs where applicable

Customer Name: EnergySolutions Manufacturer: Bicron

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: micro remn Serial Number: 1482

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

ICustomer Purchase Work Order Calibration Method:
Order Number:~ N/A Number: 2012-12319 Elfectronic and Source

* :: -*.. .. .

Instrument Response

Clbaon(•- 10 % of Calibration Standard Values) Comments

Instrument Range Standard Value Before Calibration After Calibration Calibration performed in accordance with
pLRem/hr _________CP-IN-WI-209 .......... ___

lrRem/hr pflemlhr Pulser: 762 Cal Due: 07/27/2012

XI000 160,000 200,000 165,000 DVM: 94710023 Cal Due: 11/111/2012

XI000 40,000 48,000 40,000 Temp/Press: 3590 Cal Due: 09/21/2012"

X100 16,000 OFFSCALE 16,500 Humidity: 992290 Cal Due: 05/31/2013

X 100 4,000 5,500 4,000 Tamp: 24.5°C Humidity: 35%

X 10 1,600 OFFSCALE 1,680 Pressure: 739 emmig

X 10 400 520 4,00 BAT: SAT Over range: SAT

X 1 160 170 -170 Geotropism: SAT Audio: SAT

** 1"* 40 (Pulsed) 40 40 Reset: SAT

**X 0.1"* ~ 16.0 (Pulsed) 16 16

**X(0.1** 4.0 (Pulsed) 3.9 3.9 "HV ok" heck As Found: SAT

Mach Zero 0 0 0 "HV ok" check As Left: SAT

Precision Test (mfR/hr)--Reading #1: 40 #2: 40 #3: 40 Mean: 40 Precision Test: SAT

. ..______:__ D.A.T:'. -. E_._ -.... DE.... *.*. l ndicates use of pulser to electronically
Cs'37  019701 05/31/2012 05/31/2013. generate calibration points shown**

Cs'37  049711 08/31/2011 08/31/2012

______, _____,_ S ,EENF E E,,ATO

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 Itnstitute of Standards and Technology. (We are not responsible fbr damage
incurred during shipment or use of this instrument). .._____________________________________

CalibramteBy V -• --- L Reviewed By:. Date: ... .

Certification Date: 06/27/2012 *Certification Due (6 moo.): 12/27/2012
* Certification Due (12 me.):" 06/27/2013"

Page I of ]



ENERGYSOLUTIONS

EnergySolutions Services, Inc,
1570 Bear Creek Road
Oak Ridge, TIN 37830
Phone: (877) 462-4873
Email: ISFSt aff(~energvsolutions.eom

CALIBRATION
CERTIFICATE

This Certificate will be accompanied by' Calibration Charts or Readings where applicableCUS-M R . , M'lO ID" . EN."..A"".*

Customer Name: Energy~olutions Services, Inc. Manufacturer: Eberline

Contact Name: Tony Riggs Model: 6112-B Serial Number: 69731

Address: 1570 Bear Creek Road, Oak ridge, TN 37763 Probe: N/A Serial Number: N/A
Customer Purchase Work Order ... Calibration Method: ...

Order Number: N/A Number: N/A _________ Electronic and Source
•....o.-... ?

Instrument DsrdTolerance tInstrument ResponseComns
Range Deired(_10%) Before 1 After

____________________J Calibration J Calibration Calibrated in accordance with CP-IN-WI-213
-- • n..:.r-..•

2 0.50 0.45 - 0.55 0.55 0.50 Pulser: 43855 Cal Due: 02/22/13

2 1.0 0.90 - 1.10 1.10 1.00 DVM: 92260808 Cal Due: 02/21113

2 1.5 1.35 - 1.65 1.75 1.60 Temp/Press: 3590 Cal Due: 10/08/13

50 5 4.5 - 5.5 4.5 j 4.5 Humidity: 992290 Cal Due: 05/31/13

50 15 13.5 - 16.5 15.5 15.0

50 40 36 -44 43 41 Tm:2.

____ ....... _ ._ .. ... . . ....___... ..__. ... ..... ..,,, . __..._ • .. . . . Pressure: 746 m m lig
2 0.2 0.18 - 0.22 0.17 0.19 Humidity: 40.5 %

2 0.5 0.45 -0.55 0.43 0.50SoreUsd

2 1.5 1.35 - 1.65 1.30 1.55 Cs37• #019701 Cert. Date: 05/31/12

521.8-.2..2.1.2.0 Cs3a7  #0497 11 Cert. Date: 08/30/12

50 15 13.5 - 16.5 18.0 15.0 Geotropism: SAT Batteries: SAT

50 40 36 -44 Off scale * 39 Precision Test: SAT Over Range: SAT
1000 50 40 -60 (+/-20%) 35 40 M]•echanical Zero:

As Found: SAT
1000 400 320 - 480 (+/-20%) Off scale * 400 As Left: SAT

1000 750 600 -900 (+/-20%) Off scale *900 * High range detector faulty, replaced.

• -' •.. . : .' • ."lugh"Voltag•e '•. " .. " - .. .;°•.-. "-•: Limited use:

HV -550 vdc -495 to -605 vdc [ -572 vdc -572 vdc scales +/-10%.

We Certifyr that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. We
fmrther 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). _____________________________________

CalibrametedB: • • Reviewed By: ... Date: j• ' .3

Calibration Date: 01/15/2013 Ctalibration Due: 01/15/2014



(~EBERL|INE

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard

S.O.44 7008
P.O.# 10-0260

Description of Standard:

Model No. DNS-II Serial No. 7102-10 Isotope Th-230

Electroplated onl 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
aary 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 75322-201

Measurement Result:

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

8,850 _ 265

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

17,400 + 523 C 0.00785 •tCi)

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 REUJST Reviewed by: • /_•____w

Calibration Technician : (I '2.• ' Q. A. Manage r: %./ ./•'•

Calibration Date: 6-16-2010 Reviewed Date: __,____________

Source Manufacturing Lab
7021 Pan American Freeway NE

Albuquerque, New Mexico 87109-4238
(505) 761-5413 Fax (505) 751-5416

a rcust@eb crlin eservi ces.coin



~E. B ERLIN E
SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Beta Standard

S.O.#. 6652
P.O.# 07-870

Description of Standard:

Model No. DNS-12 Serial No. 5803-07 Isotope Tc-99

Electroplated on polished____________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 flowi proportional chamber.
Abs~olute 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 toNIST by reference to an NIST calibrated beta source S/N 4002-02

Measurement Result::

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

8,710 + 261

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

13,900 + 417 ( 0.00627 MCi)

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

Calibrated by: ART REUST Reviewed by:______________

Calibration Technician : (2 •i J ,,• Q. A. Manage r: t•) • 5T. '

Calibration Date: 7-26.-2007 Reviewed Date: _______-- ________

Source Manutacturlng~ Lab
7021 Pan American Freeway NE

Albuquerque, New Mexico 87109-4238
(505) 761-5415 Fax (505) 761-5415

areust@eberdin eservices.com



*Eckert &Ziegler
Isotope Products

24937 Avenue Tibbitts
Valencia, California 91355

Tel 661'309*1010
Fax 661-257-8303

CERTIFICATE OF CALIBRATIONGAMMA STANDARD SOURCE

Radionuelide:
Half-life:
Catalog No.:.
Source No.:

Co-60
5.272±+_0.001 years
GF-060-D
1592-30-5

Customer:
P.O. No.:
Reference Date:
Contained Radioactivity:

CABRERA SERVICES, INC.
12-0217
15-May-12 12:00 PST
1.040 p.Ci 38.48 kBq

Physical Description:
A. Capsule type:
B. Nature of active deposit:
C.. Active diameterlvolume:
D. Backing:
E, Cover:

O (25.4 mm 00 x 6.35 mm THK)
Evaporated metallic salt
5 mm
Epoxy
Acrylic

Radioimipurties:

None detected

Method of Calibration:

This source was assayed using gamma ray spectrometry.

Peak energy used for integration:
Branching ratio used:

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
0. Total uncertainty at the 99% confidence level:

1173, 1333 keV
0.9986, 0.9998 gammas per decay

_+

+
_+

0.5 %
3.0 %
0.0 %
3.0 %

Notes;
- See reverse side for leak test(s) performed on this source.
- EZIP participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (as in NRC Regulatory Guide 4.15).

- Nuclear data was taken from IAEA-TECDOC-619, 1991.
- This source has a working life of 5 years.

(jualy oro EZIP Ref. No.: 1592-30

Medical Imaging Laboratory

24937 Avenue Tlbbitts Valencia, California 91355

IS0 9001 CERTIFIED

Industrial Gauging Laboratory
1800 North. Keystone Street Burbank, California 91504



RSO, Inc.
P.O. Box 1450
Laurel, MD 20725
(301 ) 953-2482

ISSUED TO: Tidewater,
7161 Colurnl
Columbia, M

rP~t•ITA* •r l,,-I ,XU;hl

RSO Job No. 10502

Certificate of Calibration
INSTRUMENT: LUDLUM

b/ GtnvyDr MODEL: 2241-2
IDa 21046yDr TYPE: RATEMETER

OlD 1046SN: 178651

PIIONE: (410) 353-6450 P0 NO: PROJECT 0500
RSO, Inc. certifies that on 07/02/2013 the above described instrument was calibrated

tusing a radlioactive source to determine the efficiency for a specific radionochide(s) and uaing electronically generated
pulse for the linearity. Pulsed using Ludlum 500-2, SIN 15911I0.

The results are tabulated below. Calibration is traceable to NIST.

RANGE

AUTO

RANGING

SCALER

Calibration Data

100 It
400 4C

1000 100
"•4000 400
10000 100C
40000 400C

100000 1000C
400000 4000C

O0 cpm 1.0

30 cpm 1.00
30 rpm 1.00
30 cpm 1.00
O0 cpm 1.00
/0 cpus 1.00
0O cpm 1.00

C.F. AVERAGE- -- 00

Probe type(s) Probel : SCINqTILLATOP. Probe2:
MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE 1 EFP.(%) ISOTOPE 2 EFP.(%)

,4-.10 N/A NONE CONTACT 900 Csl37 II

Probe3:
ISOTOPE 3 EFF.(%)

ISOTOPE 4 EFF.(%)

Note: "As Founde condition +/- I0% of Expected values unoless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL

BATTERY CHECK: NORMAL TM:2"
CHECK SOURCE Ih N/A READING: PRESS: 763 mmltg
CHECK SOURCE 2: N/A RtEADING: HUMID: 50 K

THE SUGGESTED RECALIBR.ATION DATE FOR THIS INSTRUMENT IS 07/02/2014
Calibrated By: .•//•¢ Reviewed Joy: • Cal Dte ... 7O/O2(2213

"'ayadLicense MD-33-021I-01
14074
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~Is otop

An Eckert

Radionuclide: Tc~
Half-life: (2.1
Catalog No.: BF-
Source No.: A2

Prodcts 24937 Av~enue Tibbitts)e Pod cts Valenci )Caifornia 91355Laboratories ;I
Tel 661-~309.1010

& Ziegler Company Fax 66l,1257- 8303

CERTIFICATE OF CALIBRATION
BETA STANDiARD SOURCE

-99
13 _± 0.05)E5+05 years
-099-32SS
-771

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Customer: J. STEWART BLAND ASSOCIATES, INC.P.O. No.: iVISA
ReferenceeDaie! 1 5-Oct-01 12:00 PST
Contained Raidioactivity;: 23.35 nCi 864.0 Bq

Disk (32 mm' DD x 0.76 minTHK)
Electrodepdshted and diffusion bonded Technetium metal
25 mm !
Stainless stb~I
50-100 pg At/cm2

Radioimpurities:

Not determined

Method of Calibration: :,

This source was assayed using a windowless Interna~l gas flow proportional counter.

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
0. Total uncertainty at the 99% confidence level:

+

±
*
±

0.5 %
3.0 %
0.0 %
3.0 %

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay' (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15). ,

- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a surface emission rate of 28510 /min in 2•z on 1i Oct 01.

Quality Control IDate Signed IPL Ref. No.: 752-54

Medical Imaging Laboratory 'Industrial Gauging Laboratory
24937 Avenue Tibbitts Valencia, California 91.355 .1800 North Keystone Street Burbank, California 91 504



I~sotoj

An Eckert

)eProducts 24937 Av~enue TibbittsLaoatre Valencia,!Califorrna 9135

Tel 661,[309,1010O
& Ziegler Company Fax 661-]257"8303

CERTIFICATE O]F CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide:
Half-life:
Catalog No.:
Source No.:

Th-230
(7.54 ±! 0.0,3)E+04 years
EAB-230/4
A2-743 /"

Customer: d

P.O. No.:
Reference Date:
Contained Radlioactivity:

(Total alpha)

J),3vEWAT BLAND ASSOCIATES, INC.

Ar'-0ct-01 12:00 PST
,/16.53 nCi f 611.6

Bq

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

1,Disk- 50.8 mmn (2") OD x 0.76 mm (0.03?) TI-K
Electrodeposited and diffuision bonded oxide,
44 mm
Stainless stedl
50-100 pg Ao /cm2

Radioimpurlties:

See Technical Data Sheet

Method of Calibration:

This source was essayed using a windowless Internal gas flow proportional counter.

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

+ 0.8 %
+ 3.0 %
± 0,0%

S ± 3.1%

Notes:
- See reverse side for leak test(s) performed on this .surce.
. IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As In NRC Regulatory Guide 4.15).

- Nuclear data was taken from 'T'able of Radioactive Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate bf 17610 olmin in 2it on 11 Oct 01.

tQuality Control

Medical Imaging Laboratory
24937 Avenue Tlbbitts Valencia, California 91 355

,Date Signed

IS0 •001 CERTIFIED

IPL Ref. No.: 752-54

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, Californla 91504



RSO, Inc. Rso Job No. 10720
Laurel,PO ox15MD 20725 C ertificate ofCairto
(301) 953-2482

ISSUED TO: Tidewater, Inc. INSTRUMENT: LUDLUM
6625 Selnick Drive, Suite A MODEL: 19
Elkridge, MD 21075 TYPE: MICRO R

CONTACT: Chico Reyes S :100
PHONE: (610) 310-1031 P0 NO: N303

RSO, Inc. certifies that on 12(16/2013 the above described instrument was calibrated
in a kuown radiation field using Cs-137 (662 keY) beam calibrator (J.L. Shepherd Model 28-6A, SIN 10056), RSO # CS-7A,
RSO # 378 Certified check sources.

The results are tabulated below. Calibration is traceable to NIST.

Calibration Data
RNEEXPECTED OBSERVED C.F.

25 5 5 * uR/hr 1.00
20 20 * uR/hr 1.00

50 10 10 * uR/hr 1.00
40 40 * uR/hr 1.00

250 50 55 uR/hr 0.91
200 200 uRlhr 1.00

500 100 110 uk/hr 0.91
400 400 uR/hr 1.00

5000 1000 1000 uR/hr 1.00
4000 4000 uk/hr 1.00

C.F. AVERAGE 0.98

• Electronically pulsed.

Probe type(s) Probel: SCINTILLATOR Probe2: Probe3:

MODEL SERB. WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOPE 2 EFF.(%) ISOTOPE 3 EFF.(%) ISOTOPE 4 EFF.(%)

INTERNAL NONE FRONT 700

Note: "As Found" condition +1- 10% of Expected values unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL

BATTERY CHECK: NORMAL TEMP: 22°C
CHECK SOURCE 1: N/A READING: PRESS: 765 mmHg
CHECK SOURCE 2: N/A READING: HUMID: 35 %

CairTHEd SUGGESTED RC•LIB/ATION DATE FOR THIS INSTRUMENT IS 12/16/2014
CairtdBy: •?-R eviewed By: iL1 Pk,}J6? Cal Dae 21/013

Richard Em*,oas
Maryland License MD-33-021-01 14654



t•olumoa, ±v .... SN 785
CONTACT: Claude Wiblin SN 785

PHIONE: (410) 353-6450 P0 NO: PROJECT 0500

RSOQ Inc. certifies that on 07/02/2013 the above described instrument was calibrated
using a radioactive source to determine the efficiency for a specific r'adionuclide(s) and using electronically generated
pulse for the linearity. Pulsed using Ludlum 500-2, SIN 159110.

The results are tabulated below. Calibration is traceable to NIST.

Calibration Data

EA ~ EXPECTED OBSERVED CF

AUTO 100 100 cpm 1.00
400 400 cpm 1.00

RANGING 1000 1000 cpm 1 .00
4000 4000 cpm 1.00

SCALER 10000 10000 cpm 1.00
40000 40000 cpm 1.00

100000 100000 epm 1.00
400000 400000 cprn 1.00

C.F. AVERAGE TX

Probe type(s) Probel : SCINTILLATOR Probe2: Probe3:

MODEL SERJI WINDOW GEOMETRY VOLT ISOTOPE 1 EFE.(%) ISOTOPE 2 EPP.(%) ISOTOPE 3 EFF.(%) ISOTOPE 4 EFF.(%)

44-10 N/A NONE CONTACT 900 Cs137 I11

Note: "As Found" condition +/- 10% of Expected values unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL

BATTERY CHECK: NORMAL TEMP: 23°C
CHECK SOURCE 1 : N/A READING: PRESS: 763 rmmHg
CHECK SOURCE 2: N/A READING: HUMID: 50 %

THE SUGGESTED RECALIBRATION DATE FOR THIS INSTRUMENT IS 07/02/2014

Calbraed y: eviwediy:CalDat:st10Z201

"*"Maryland License M D-33-021-01 2.4074



RSO, Inc. Rso Job No. 10720P.O. Box 1450
Laurel, MD 20725 C rii aeo airto
(301) 953-2482eriiaeo C lbat n

ISSUED TO: Tidewater, Inc. INSTRUMENT: LUDLUM
6625 Selnick Drive, Suite A MODEL: 3
Elkridge, MD 21075 TYPE: RATEMETER

CONTACT: Claude Wiblin SN: 116960
PHONE: (410) 353-6450 P0 NO: N303

,RSO, Inc. certifies that on 12/16/2013 the above described instrument was calibrated
using a radaioa~ctive source to determine the efficiency for a specific radionuclide(s) and using electronically generated
pulse for the linearity. Pulsed using Ludlum 500-2, S/N 159110.

The results are tabulated below. Calibration is traceable to NIST.

Calibration Data
RANGB EXPECTED OBSERVED C.E.

X 0.1 100 100 cpm 1.00
400 400 cpm 1.00

X 1 1000 1000 cpm 1.00
4000 4000 cpm 1.00

X 10 10000 10000 cpm 1.00
40000 40000 cpm 1.00

X 100 100000 100000 cpm 1.00
400000 400000 epml 1.00

C.F. AVERAGE -rii

Probe type(s) Probel: PANGM Probe2: Probe3:

MODEL SERA' WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOPE 2 EF'F.(%) ISOTOPE 3 EFF.(%) ISOTOPE 4 EFF.(%)

44-9 PR120686 FIXED CONTACT. 900 Tc99 13 Cs137 21

Note: "As Found" condition +1- 10% of Expected values unless indicated,

INSTRUMENT CHECKS ENVIRONMENTAL

BATTERY CHECK: NORMAL TEMP: 24"c
CHECK SOURCE h: N/A READING: PRESS: 764 mniHg
CHECK SOURCE 2: N/A READING: HUMID: 28 %

THE SUGGESTED RE ALIBRATION DATE FOR THIS INSTRUMENT IS 12/16/2014
Calibrated By: •"/Reviewed By: •@ Cal Dae 1216213

florsey Austin
Maryland Licenae MD-33-021-01 14656



RSO, Inc. RSO Job No. 10720P.O. Box 1450 £

(301 e53-48ertificate of Calibration
ISSUED TO: Tidewater, Inc. INSTRUMENT: LUDLUJM

6625 Selnick Drive, Suite A MODEL: 3
Elkridge, MD 21075 TYPE: RATEMETER

CONTACT: Claude Wiblin S:152
PHONE: (410) 353-6450 P0 NO: N303

RSO2 Inc. certifies that on 12/16/2013 the above described instrument was calibrated
using a radioactive source to determine tho efficiency for a specific radionuclide(s) and using electronically generated
pulse for the linearity. Pulsed using Ludlum 500-2, SI/N 159110.

The results are tabulated below. Calibration is traceable to NIST.

Calibration Data
RAG XPCE OBSERVED CF

x 0.1 100 100 cpmi 1.00
500 500 cpm 1.00

X 1 1000 1000 cpm 1.00
5000 5000 cpm 1.00

X 10 10000 10000 cpm 1.00
50000 50000 cpm. 1.00

X 100 100000 100000 cpm 1.00
500000 500000 cpm 1.00

C.F. AVERAGE T

Probe type(s) Probel1: PANGM Probe2: Probe3:

MODEL SER#/ WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOP1E 2 EFF.(%) ISOTOPE 3 EFF.(%) ISOTOPE 4 EFF.(%)

44-9 PR183775 FIXED CONTACT 903 Tc99 14 Cs137 23

Note: "As Found" condition +1- 10% of Expected values unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL

BATTERY CHECK: NORMAL TEMP: 24"C
CHECK SOURCE 1: N/A READING: PRESS: 764 mmHg
CHECK SOURCE 2: N/A READING: HUMID: 28 %

THE SUGGESTED REGAL. RATION DATE FOR THIS INSTRUMENT IS 12/16/2014
Calibrated By: A¢/)' • .•-' Reviewed By: __-_____ Cal Date: 12/16/2013

Dome• Austin
Maryland License MD-33-021-01 14655



2Isotol
An Eckert

e Proucts 24937 Avenue Tibbitts

Laboratories
Tel 661.1309.1010

t& Ziegler Company Fax 661-1257-8303

CERTIFICATE OFCALIBRATION
ALPHA STAND ARD SOURCE

Radionuclide: Th-230
Hlalf-life: (7.54:1:0.0•)E+04 Years
Catalog No.: EAB-230,
Source No.: A2-743 /

Customer: 4  S•EWART BLAND ASSOCIATES, INC.

P.O. No.: ! "VISA
Reference Date: ..45-0ct-01 12:00 PST
Contained Ra..iioactivity: /'16.53 uCi ,- 611.6 R3q

(Total alpha)

]Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

zOlsk- 50.8 miin (2") OD x 0.76 mm (0.03,) THK
Electrodeposited and diffuision bonded oxide

44rmm
Stainless ste~l
50-100 pig Ati[cmn2

Radioimpurities:

See Technical Data Sheet

Method of Calibration:

This source was assayed using a windowless internal •gas flow proportional counter.

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

*I 0.8 %
+ 3.0 %
± 0,0 %
±: 3,1 %

Notes:
- See reverse side for leak test(s) performed on this s• )urce.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (@nd later NIST certification) of Standard Reference

Materials (As in NRC Regulatory Guide 4.15).
- Nuclear data was taken from 'Table of Radioactive Isotopes", edited by Virginia Shirley. 1986.
- This source has a working life of 2 years.
- This source had a total alpha surface emission rate •f 17610 czmin in 2it on 11 Oct 01.

62~- i~
Quality Control

• ,ate Siglnedi IPL Ref. No.: 752-54

ISO ~00l CERTIPIED

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504



~Isotope Products.
Laboratories

An Eckert & Ziegler Company

24937/ Avenue TibbittsValenci•) California 91355

Tel 661.-309-1010
Fax 661 ~257.8303

CERTIFICATE OFCALIBRATION
BETA STANJ ,ARD SOURCE

Radionuclide: Tc-99
Half-life: (2.13 _+ 0.05)E+O5 years
Catalog No.: BF-099-32SS
Source No.a A,2-771

Customer:
PO. No.:
Reference Dare.:
Contained REidioactlvity;

J. STEWART BLAND ASSOCIATES, INC.VISA

15-Oct-01 12:00 PST23.35 nCi 864.0
Bq

Physical description:
A. Capsule type:
B. Nature of active deposit:
C. Active Diameter:
D. Backing:
E. Cover:

Disk (32 mmii •D x 0.76 mm THK)
Electrodeposited and diffusion bonded Technetium metal
25 mm !
Stainless stbel
50-100 pg At/cma

Radioimpurities:

Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter.

ceertainty of Measurement:Uin
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
0. Total uncertainty at the 99% confidence level:

±
:1
:1
±-

0.5
3.0
0.0
3.0

NOtes: '- See reverse side for leak test(s) performed on thlsisource.
- IPL participates in a NIST measurement assurence program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay' (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactiv4 Isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.
- This source had a surface emission rate of 28510 p/min in 2ir on 11 Oct 01.

:I

/L4--~L ItA.A-~ :i2.-Od-oI
Quality Control ' Date Signed

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355 1

IPL Ref. No.: 752-54

Industrial Gauging Laboratory
800 North Keystone Street Burbank, Catlfornia 91 504



I
CERTIFICATE
OF CALIBRATION
(MCA-BASED INSTRUMENT)

RSA Laboratories
19 Pendleton Drive, P0 Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Customer and Contact:
Customer Address:

Tidewater, Inc. Attn: Chico Reyes (410) 997-4458
6625 Selnick Drive, Suite A, Elkridge, Maryland 21075

Inst. Mfi-. & Model URSA-II
Det. Mfr-. & Model Rexon
Cal Date 20 November 2013

Pre-calibration Checks:
[] Contamination Survey
[] Mechanical Check
O] Meter Zero
El Geotropism Check

ElPulse Generator s/n 106400

Inst. Type MCA
Det. Type 3x3 NaI
Due Date 20 November 2014

Inst. s/n 200124
Det s/n 081107-2
Cal. Interval 1 year

El Battery Check
ElAudio Check
El Reset Check
El Fast Response Check

ElSlow Response Check
El Window Operation
El Plateau Check
ElAlarm Set

ElDet Volts

El Threshold

El Oscilloscope s/a 171-04928 El Voltmeter s/n 57410002

Comments: Settings for use with PPC software are as follows:

,,Vo 840 v 100 rn°d I S' ' , V I SecCa an O' INe ative x35 x0.762 x26.660
Exposure Rate Data:

jsR/h ept

100 327,021

149 413,232

250 620,391

499 995,619

CHALLENGE ISOTOPE/ENERGY II INSTRUMENT INDICATION

Am-24 1159.5 keV Chn 137

Cs-137/662 keV Chin 1411

Co-60/1 173.2 keV Chn 2492

Co-60/1 332.5 keV Cho 2828

No ranges were calibrated elcectronically.

l] Sources used: '3 7Cs 108.6 niCi s/n S-814
l] Sources used: 'aTCs s/n PRS02
[] Sources used: '4 'Ait s/ti 47
l] Sou'ces used: 6"Co s/it FGS-12-004

RSA Laboratories Log ID# 131120-2. Instrumnent indicates wvithina:10% of calibration points unless otherwise indicated. RSA Laboratories certifies that thae above
instrument has been calibrated wvith standards traceable to the National Institute of Standards and Technology, or have been derived from accepted standards of natural
physical constants, or have been derived by the ratio-type of calibration techniques.

Calibrated by: Y,,urtf i"' ou,at,-n Date: 20 November 2013

Page 1 oflI



CERTIFICATE
OF CALIBRATION
(SCINTILLATION DETECTOR)

( RSA LaboratoriesK(~\J~v)19 Pendleton Drive, P0 Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Custolmer and Contact:
Customer Address: Tidewater, Inc. Attn: Chico Reyes (410) 997-4458

6625 Selniek Drive, Suite A, Elkridge, Maryland 21075

Inst. Mfr'. & Model URSA-II
Det. Mfr'. & Model Ludlum 44-10
Cal Date 20 November 2013

Inst. Type MCA
Det. Type 2x2 NaI
Due Date 20 November 2014

Inst. sin 200124
Det s/n 186962
Cal. Interval 1 year

Pre-calibration Checks:
0] Contamination Survey
0] Mechanical Check
C- Meter Zero
C- Geotropism Check

r-pulse Generator s/n 106400

o] Battery CheckC-'Audjo Check
o] Reset Check
O] Fast Response Check

O1Slow Response Check
[] Window Operation
C] Plateau Check
rCAlarm Set

C]Det Volts

[] Threshold

C] Oscilloscope s/n 171-04928 [] Voltmeter s/n 57410002

Comments: Settings for use with PC software are as follows:
High Voltage [Threshold95 0m Shaping Time 'Signal Polarity Coarse Gainl/Sc . Ngtv 3 Fine Gain Overall gamnx.0 2.0

i sR/hi

100

200

300

499

1001

cpnIl
130,863

219,135

336,633

478,359

875,904

CHALLENGE ISOTOPEIENERGY 1[INSTRUMENT INDICATION

Ani-241/59.54 keV Chn 141

Lu-1 76/202 keV Chn 410

Lu-1 76/3 07 keV Chn 628

Cs-137/662 keV Chn 1304

Co-60/i 173.2 keV Chn 2290

Co-60/1332.5 keV Chn 2593

No ranges were calibrated electronically.

0] Sources used: UT7C5 108.6 imCi s/n S-814
0Z Sources used: '3 Cs sin PRS02
[] Sources used: 241AuIl s/nl 47
0] Sources used: 0"Co s/n FGS-12-004

RSA Laboratories Log ID# 131120-3. Instrmnent indicates within 4-10% of calibration points unless otherwise indicated. RSA Laboratories certifies that the above
instrument has been calibrated with standards traceable to the National Institute of Standards and Teclnology, or have been derived from accepted standards of natural
plhysical constants, or have been derived by the ratio-type of calibration techniques.

A • - •. NewtonCalibrated by: Date: :20 November 2013

Page I of I



CERTIFICATE
OF CALIBRATION
(SCINTILLATION DETECTOR)

( RSA Laboratories
19 Pendleton Drive, P0 Box 61

Hebron, Connecticut 06248
8601228-0487 Fax 860/228-4402

Customer and Contact:
Custotner Address:

Tidewater, Inc. Attn: Chico Reyes (410) 997-44586625 Selaick Drive, Suite A, Elkridge, Maryland 21075

hnst. Mfr'. & Model URSA-II Inst. Type MCADet. Mft. & Model Alpha Spectra 20DT063QB2/5B Det. Type NaI FIDLER
Cal Date 20 November 2013 Due Date 20 November 2014

Inst. s/n 200124
Det s/n 050307AY1
Cal. Interval 1 year

Pre-calibration Checks:
0] Contamination Survey
0] Mechanical Check
o] Meter Zero
O] Geotropism Check

O--Pulse Generator s/n 106400

o] Battery Check
OAudio Check
o] Reset Check
[] Fast Response Check

O-Slow Response Check
0] Window Operation
O] Plateau Check
QAlarm Set

ElDet Volts

0] Threshold

0] Oscilloscope sin 171-04928 0] Voltmeter s/n 57410002

Comments: Settings for use with PC software are as follows:
High Voltage Threshold Shaping Time Signat Polarity Coarse Gain Fine Gain Overall gain

960 V 35 mV '1 fSec Negative x125 x0.750 x93.750

CHALLENGE ISOTOPE/ENERGY jf INSTRUMENT INDICATION

Lu-176/8 keV Chn 85

Am•-24 I/l3.9 keV Chn 150

Cs- 137/32.89 keV Chn 305

Lu-1 76/55 keV Chn 498

Am-24 1/59.54 keV Chn 524

Lu-176/202 keY Chn 1700

Lu- 176/307 keV Chn 2529

No ranges were calibrated electronically.

0] Sources used: I'
37

Cs s/n PRS02
07 Sources used: 241Am s/n 47
0] Sources used: '7 6'Lu s/n 219

RSA Laboratories Log ID# 13 1120-1. Instrtument indicates within 4-10% of calibration points unless otherwise indicated. RSA Laboratories certifies that the above
instrumnent has been calibrated wvith standards traceable to the National Institute of Standards and Technology_, or have been derived from accepted standards of natural
physical constants, or have been derived by the ratio-type of calibration techniques.

Cslihratnad h~v tltlrt f"3lM'•v Date: 20 November 2013I
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CERTIFICATE
OF CALIBRATION
(SCINTILLATION DETECTOR)

( RSA Laboratories
19 Pendleton Drive, P0 Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Customer and Contact:
Customer Address:

Tidewater, Inc. Attn: Chico Reyes (410) 997-44586625 Selnick Drive, Suite A, Elkridge, Maryland 21075

Inst. Mfr. & Model URSA-Il
Det. Mfi'. & Model Alpha Spectra 20DT063QB2/5B
Cal Date 19 November 2013

Inst. Type MCA
Det. Type NaL FIDLER
Due Date 19 November 2014

Inst. s/n 200130
Det s/n 050307AZ1
Cal. Interval 1 year

Pre-calibration Checks:
[] Contamination Survey
[] Mechanical Check
o] Meter Zero
El Geotropism Check

O--Pulse Generator s/n 106400

El Battery Check
ElAudio Check
El Reset Check
El Fast Response Check

051low Response Check
[] Window Operation
El Plateau Check-
ElAlarm Set

rlDet Volts

El Threshold

El Oscilloscope sin 171-04928 El Voltmeter sin 57410002

Comments: Settings for use with PC software are as follows:

960 V 35 mV 1/ Sec Negative x125 x0.734 x91.797

CHTALLENGE ISOTOPE/ENERGY [IINSTRUMENT INDICATION"

Lu-176/8 keY Chn 85

Am-241/13.9 keV Chn 150

Cs-137/32.89 keV Chn 285

Lu- 176/55 keV Chn 498

Am-241/59.54 keV Chn 540

Lu- 176/202 keY Clhn 1680

Lu-176/307 keV Chn 2485

No ranges were calibrated electronically.

[] Sources used: t'*Cs s/n PRSO2
[] Sources used: '4tAi shn 47
21 Sources used: '7 6Lu s/n 219

RSA Laboratories Log ID# 131119-1. In•strumnent indicates within -4-10%/ ofecalibration points unless otherwise indicated. RSA Laboratories certifies that the above
instrument has been calibrated with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted standards of natural
lphysical constants, or have been derived by the ratio-type of calibration techniques.

•~T,. iD-Ne~wtonCalibrated by: Date: 19 November 2013
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CERTIFICATE
OF CALIBRATION
(MCA-BASED INSTRUMENT)

~RSA Laboratories
19 Pendleton Drive, P0 Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Customer and Contact:
Customer Address:

Tidewater, Inc. Attn: Chico Reyes (410) 997-4458
6625 Selnick Drive, Suite A, Elkridge, Maryland 21075

Inst. Mfr'. & Model URSA-Il
Det. Mfr. & Model Rexon
Cal Date 19 November 2013

Pre-calibration Checks:
[] Contamination Survey
[] Mechanical Check
O] Meter Zero
O] Geotropismn Check

O7pulse Generator s/n 106400

Inst. Type MCA
Det. Type 3x3 NaI
Due Date 19 November 2014

Inst. s/n 200130
Det s/n 081107-1
Cal. Interval 1 year

o] Battery Check
I/Audlo Check
o] Reset Check
O] Fast Response Check

O~Slow Response Check
l] Window Operation
O] Plateau Check
QAlarm Set

O~Det Volts

O] Threshold

0] Oscilloscope s/n 171-04928 0] Voltmeter s/n 57410002

Comments: Settings for use with P'PC software are as follows:

fligh Voltage Threshold I Shaping Time Signal Polarity Coarse Gain Fine Gain Overall gain

880 V 100 mV 1I Sec Negative x35 x0.742 x25.977

Exposure Rate Data:
j.IR/h c pni

100 312,414

149 413,166

250 621,492

499 -978,990

CHtALLENGE ISOTOPE/ENERGY J[INSTRUMENT INDICATION

Am-241/59.5 keV Chn 154

Cs-l137/662 keV Chn 1344

)"Co-GO/I 173.2 keV Chin 2177

SCo-60/I 332.5 keV Clan 2417

No ranges were calibratetd electronically.

EI Sources used: "7TCs 108.6 mCi s/n S-814
l] Sources used: '37Cs s/n IPRS02
[] Sources used: '4 ~Mu s/u 47
Il~ Sources used: "'Co s/n FGS-12-004

RSA Laboratories Log ID#l 131119-2. Instrument indicates within M10% of calibration points unless otherwise indicated. R.SA Laboratories certities that the above
instrtunsent has been calibrated with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted standards of natural
physical constants, or have been derived by the ratio-type of calibration techniques.

Calibrated by: ,~.,- C:. Newton Date: 19 November 2013
-%
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CERTIFICATE
OF CALIBRATION
(SCINTILLATION DETECTOR)

~RSA Laboratories
19 Pendleton Drive, P0 Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Customer and Contact:
Customer Address:

Tidewater, Inc. Attn: Chico Reyes (410) 997-4458
6625 Selnick Drive, Suite A, Elkridge, Maryland 21075

Inst. Mfi. & Model URSA-II
Det. Mfr. & Model Ludlum 44-10
Cal Date 19 November 2013

Inst. Type MCA
Det. Type 2x2 Nal
Due Date 19 November 2014

Inst. s/n 200130
Det s/n 186955
Cal. Interval 1 year

Pre-calibration Checks:
0E Con~tamination Survey
[] Mechanical Check
O] Meter Zero
o] Geotropism Check

O~pulse Generator s/n 106400

O] Battery Check
Q'Audjo Check
o] Reset Check
o] Fast Response Check

O~Slow Response Check
0• Window Operation
Ol Plateau Check
O~Alarm Set

ODet Volts

[] Threshold

0] Oscilloscope s/n 171-04928 0] Voltmeter s/n 57410002

Comments: Settings for use with PC software are as follows:
' "1Iigh Voltag e Threshold Shaping Ti.e Signal Polarit, Coarse GainI Fine Gain Overal gain
S 1050 V 50OmV 1 •Sec Negative x250 x0.742 x185.547

•tR/h eim

100 129,729

149 175,632

250 272.535

499 482,532

CHALLENGE ISOTOPE/ENERGY [[ INSTRUMENT INDICATION

Am-24 1/59.54 keV Chn 128

Cs-137/662 keV .Ch~n 1323

Co-60/l 173.2 Chn 2290

Co-60/1332.5 Chn 2583

No ranges were calibrated elec~tronically.

0] Sources used: '"Cs 108.6 mCi s/n S-814
0] Sources Lused: 'U7Cs s/n PRS02
0] Sources used: '"tAim s/mm 47
0• Sources used: •"Co s/n FGS-12-004

RSA Laboratories Log ID# 131119-3. Instrument indicates within :i:0% of calibration points unless otherwise indicated. RSA Laboratories certifies that the above
instrument has been calibrated with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted standards of natural
physical constants, or have been derived by the ratio-type of calibration techniques.

Calibrated by: I(- _ . -€" • t D. Newton Date: 19 November 2013
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