Radiation Safety

Issue Date 11-14-2011

Routine Operability of Field Instruments Revision 2
STANDARD DEVIATION DATA TABLE
Form RS-013.0-1
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) Background ,
If data type is a background for a specific material, list the material type = [Rm 321 desk
ALPHA BETA
D C c-M) | [C-(MP D C c-M) | [C-(MP
1 0 -0.25 0.0625 1 35 -2.55 6.5025
2 0 -0.25 0.0625 2 34 -3.55 12.6025
3 0 -0.25 0.0625 3 42 4.45 19.8025
4 0 -0.25 0.0625 4 38 0.45 0.2025
5 1 0.75 0.5625 5 43 -6.55 42.9025
6 0 -0.25 0.0625 6 31 6.45 41.6025
7 0 -0.25 0.0625 7 44 0.45 0.2025
8 0 -0.25 0.0625 8 38 -1.55 2.4025
9 0 -0.25 0.0625 9 36 1145 | 131.1025
10 2 1.75 3.0625 10 49 -3.55 12.6025
11 0 -0.25 0.0625 11 34 -5.55 30.8025
12 0 -0.25 0.0625 12 32 -11.55 | 133.4025
13 0 -0.25 0.0625 13 26 -7.55 57.0025
14 0 -0.25 0.0625 14 30 3.45 11.9025
15 0 -0.25 0.0625 15 41 -0.55 0.3025
16 2 1.75 3.0625 16 37 8.45 71.4025
17 0 -0.25 0.0625 17 46 -0.55 0.3025
18 0 -0.25 0.0625 18 37 6.45 41.6025
19 0 -0.25 0.0625 19 44 -3.55 12.6025
20 0 -0.25 0.0625 20 34 -37.55 | 1410.003
Dala Table Sumimary Data Table Summary
# Data Points SumofC  |Mcan (M) Sum Squarcs # Data Points Sum of C Mean (M) |Sum Squares
20 5 0.25 7.75 20 751 37.55 2039.25
Standard Deviation Standard Deviation
SD 0.64 SD 5.89
2xSD 1.28 2xSD 11.78
3xS8D 1.92 3xSD 17.67
ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations
Survey Speed: MDCR = Survey Speed: MDCR =
Probe Width: N/A  |[MDC = 7.18 Probe Width: N/A  |MDC = 44.50
Performed by: Date:
Reviewed by: Date:
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Radiation Safety

Issue Date 11-14-2011

Routine Operability of Field Instruments Revision 2
STANDARD DEVIATION DATA TABLE
Form RS-013.0-1
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: Aprii 30 2014
Mode (count or dose) Count
Data Type (Src, Bk Source
If data type is a background for a specific material, list the material type = |
ALPHA BETA
D C c-M) | [C-(MP D C c-M) | [C-(MP
1 13873 82.4 6789.76 1 11178 -35 1225
2 13838 47.4 2246.76 2 11220 7 49
3 13901 110.4 | 12188.16 3 11446 233 54289
4 14037 246.4 160712.96 4 11212 -1 1
5 13524 70.4 4956.16 5 11266 166 27556
6 13861 -104.6 | 10941.16 6 11379 66 4356
7 13686 -69.6 4844.16 7 11279 -29 841
8 13721 55.4 3069.16 8 11184 -99 9801
9 13846 91.4 8353.96 9 11114 103 10609
10 13882 -184.6 | 34077.16 10 11316 27 729
11 13606 -67.6 4569.76 11 11240 -175 30625
12 13723 7.4 54.76 12 11038 -147 21609
13 13798 -54.6 2981.16 13 11066 -153 23409
14 13736 69.4 4816.36 14 11060 148 21904
15 13860 125.4 | 15725.16 15 11361 5 25
16 13916 146.4 | 21432.96 16 11218 -134 17956
17 13937 -21.6 466.56 17 11079 136 18496
18 13769 -151.6 | 22982.56 18 11349 -63 3969
19 13639 -131.6 | 17318.56 19 11150 -108 11664
20 13659 | -13790.6 | 1.9E+08 20 11105 -11213 | 1.26E+08
Data Table Summary Data Table Summary
# Data Points Sumof C  |Mean (M) Sum Squares # Data Points Sum of C Mean (M) |Sum Squares
20 275812 | 13790.6 | 1.9E+08 20 224260 11213 | 1.26E+08
Standard Deviation Standard Deviation
SD 127.65 SD 117.41
2x 8D 255.30 2xSD 234.82
3xSD 382.95 3xSD 352.23
ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations
Survey Speed: MDCR = Survey Speed: MDCR =
Probe Width: N/A  |MDC = N/A Probe Width: N/A |[MDC = N/A
Performed by: Date:
Reviewed by: Date:
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Radiation Safety

Issue Date 11-14-2011

RS-013.0

Page 13 of 16

Routine Operability of Field Instruments Revision 2
INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2
SITE: GKP Date: 1/27/2014
Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 2929/176108 Initial Source Activity (A,) (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
Date Source was prepared 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 (tq,) (yrs) 7.54E+04 | 2.13E+05
Current 21 emission rate (dpm) | 17,608 28,509
ALPHA BETA |
Count # | Bkgrd Counts/minute | Srce Counts/minute Bkgrd Counts/minute | Srce Counts/minute
1 0 13873 35 11178
2 0 13838 34 11281
3 0 13801 42 11589
4 0 14037 38 11390
5 1 13524 43 11375
6 0 13861 31 11500
7 0 13686 44 11529
8 0 13721 38 11184
9 0 13846 36 11114
10 2 13882 49 11316
11 0 13606 34 11240
12 0 13723 32 11038
13 0 13798 26 11066
14 0 13736 30 11060
15 0 13860 41 11361
16 2 13916 37 11218
17 0 13937 46 11079
18 0 13769 37 11349
19 0 13639 44 11150
20 0 13659 34 11105
SUM 5 275812 751 225122
Average 0.2 13790.60 37.55 11256.10
Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2r emission rate (dpm)
Inst Efficiency Alpha = 78.3% Inst Efficiency Beta = 39.4%
Performed by: Date:
Reviewed by: Date:




Radiation Safety

Routine Operability of Field Instruments-

Issue Date 11-14-2011
Revision 2

DAILY INSTRUMENT RESPONSE CHECK

Form RS-013.0-3

RS-013.0
Page 13 of 16

SITE: GKP Date: 1/27/2014
Instrument Information Source Information | Alpha Beta
Type/Serial #: Ludlum 2929/176108 Isotope Th-230 Tc-99
Probe/Serial #: 43-10-1/181905 Serial Number A2-743 A2-771
Calibration Due Date: April 30 2014 27 emission rate 17,608 28,509
BKG CPM Alpha SOURCE CPM Tech
DATE TIME Beta Alpha Beta COMMENTS 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
2/4/2014 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 32f 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 0 Alpha Mean from form RS-013.0-1 13790.6 |Alpha
Background 37.55 |Beta Source 11213 |Beta
Background Acceptance Limits Source Acceptance Limits
M-20% 0.2 M+20% 0.3 Alpha M-20% 11032 [M+20% 16549 |Alpha
M-20% 30 M+20% 45 Beta M-20% 8970 |M+20% 13456 |Beta
Reviewed by: Date:




Radiation Safety Issue Date 11-14-2011 RS-013.0

Routine Operability of Field Instruments Revision 2 Page 13 of 16
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STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP 12/17/13 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200124 Source Isotope N/A
Probe/Serial #: 3X3/081107-2 Source ID N/A
Calibration Due Date: 20-Nov-14
Mode (count or dose) Count
Data Type (Src, Bkg) Background
If data type is a background for a specific material, list the material type =
GAMMA
D C C-M) [ [C-(M]°
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 Summary
# Data Points Sum of C Mean (M) |Sum Squares
20 227529 | 11376.45| 469679
Standard Deviation
SD 157.23
2xSD 314.45
3x 8D 471.68
Gamma
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = #REF!
Performed by: ——==—<< = Date: 12/17/2013
Reviewed by: Date:




STANDARD DEVIATION DATA TABLE

Form RS-013.0-1

SITE: GKP Date: 12117/13 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200124 Source Isotope Cs-137
Probe/Serial #: 3X3/081107-2 Source ID 101
Calibration Due Date 20-Nov-14
Mode (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]®
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 Summary
# Data Points Sum of C Mean (M) |Sum Squares
20 12216816 | 610840.8 | 3.48E+08
Standard Deviation
SD 4278.08
2x 8D 8556.15
3xSD 12834.23
BETA
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = N/A
Performed by: — T Date: 12/17/2013
Reviewed by: Date:




DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 1/14-2/14
Instrument Information Source Information
Type/Serial #: URSA /200124 Isotope Cs-137
Probe/Serial #: 3X3/081107-2 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM COMMENTS T-e'ch
Gamma 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 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
2/24/2014 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 0 Mean from form RS-013.0-1 0
Background 11376.45 [gamma Source 610840.8 ]gamma
Background Acceptance Limits Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0 M+20% 0 Alpha
M-20% 9101 |M+20% 13652 |Beta M-20% 488673 |[M+20% 733009 |Beta
Reviewed by: Date:
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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 /200130 Source Isotope N/A
Probe/Serial #: 3X3/081107-1 Source ID N/A
Calibration Due Date; 20-Nov-14
Mode (count or dose) Count
Data Type (Src, Bkg) Background

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 Points Sum of C Mean (M) [Sum Squares
20 212770 10638.5 | 94943
Standard Deviation
SD 70.69
2xSD 141.38
3xSD 212.07
Gamma
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = #DIV/0!
Performed by: ——==—=< === Date: 12/17/2013

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

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 Cs-137
Probe/Serial #: 3X3/081107-1 Source 1D 101
Calibration Due Date 20-Nov-14
Mode (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]
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 | 484908.9 | 8.74E+09
Standard Deviation
SD 21449.94
2xSD 42899.89
3 xSD 64349.83
BETA
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = N/A
Performed by: — Date: 12/17/2013

Reviewed by: Date:




Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

Issue Date 11-14-2011
Revision 2

SITE: GKP Date: 12/17/13 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200130 Initial Source Activity (A,) (dpm)

Probe/Serial #:

3X3/081107-1

Source ID

Calibration Due Date: 20-Nov-14 Source Isotope
Date Source was prepared
Scaler Instrument Check Date
Time since src prepared (T) (yrs):
Half-Life of Source (t45) (yrs)
Current 2n emission rate (dpm)
GAMMA BETA |
Count# | Bkgrd Counts/minute | Srce Counts/minute | Bkgrd Counts/minute | Srce Counts/minute
1 N/A N/A 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 0 0
Average #DIV/0! #DIv/0! #DIV/0! #DIV/0!
Inst. Eff = Avg Source CPM - Avg Bkgrd CPM

Source 2n emission rate (dpm)

Inst Efficiency Alpha = #DIV/0!

Performed by:

Inst Efficiency Beta =

Date:

#DIV/0!

Reviewed by:

Date:

RS-013.0
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Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

Issue Date 11-14-2011
Revision 2

SITE: GKP Date: 12/17/13 For period: 12/14-1/14
Instrument Information Source information
Type/Serial #: URSA /200130 Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM COMMENTS T_e_ch
Gamma Gamma Initials
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 HPO
1/27/2014 7:00 9505 477964 HPO
1/28/2014 7:00 10815 504714 AO
1/29/2014 7:00 10061 547119 AQ
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 AQ
Mean from form RS-013.0-1 0 Alpha Mean from form RS-013.0-1 0 Alpha
Background 10638.5 |Gamma Source 484908.9 |Gamma
Background Acceptance Limits Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0 M+20% 0 Alpha
M-20% 8511 |M+20% 12766 |Gamma [M-20% 387927 |M+20% 581891 |Gamma
Reviewed by: Date:

RS-013.0
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 #: 3X3/081107-1 Source ID N/A
Calibration Due Date: 20-Nov-14
Mode (count or dose) Count
Data Type (Src, Bkg) Background

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 25 6.25E+00
Data Table Summary
} # Data Points Sum of C Mean (M) |Sum Squares
20 212770 10638.5 | 94943
Standard Deviation
SD 70.69
|2x8D 141.38
3xSD 212.07
Gamma
MDCR and MDC Calculations
Survey Speed: . |[MDCR =
Probe Width: MDC = #DIV/0!
Performed by: —==<< === Date: 12/17/2013

Reviewed by: — 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 Gamma
Type/Serial #; URSA /200130 Source Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Source ID 101
Calibration Due Date 20-Nov-14
Mode (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]
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 | 484908.9 | 8.74E+09
Standard Deviation
SD 21449.94
2x 8D 42899.89
3xSD 64349.83
BETA
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = N/A
Performed by: — Date: 12/17/2013
Reviewed by: Date:




INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

SITE: GKP Date: 12/17113 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200130 Initial Source Activity (A,) (dpm)
Probe/Serial #: 3X3/081107-1 Source ID
Calibration Due Date: 20-Nov-14 Source Isotope
Date Source was prepared
Scaler Instrument Check Date
Time since src prepared (T) (yrs):
Half-Life of Source (ty,,) (yrs)
Current 2n emission rate (dpm)
GAMMA BETA |
Count # Bkgrd Counts/minute | Srce Counts/minute Bkgrd Counts/minute | Srce Counts/minute
1 N/A N/A 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 0 0
Average #DIV/0! #DIV/0! #DIV/O! #DIV/0!
Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 27 emission rate (dpm)
Inst Efficiency Alpha = #DIV/Q! Inst Efficiency Beta=  #DIV/0!

Performed by:

Date:

Reviewed by:

Date:




DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 1/14-2/14
Instrument Information Source Information
Type/Serial #: -URSA /200130 Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM. COMMENTS T.e_ch
Gamma Gamma 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 AOQ
2/20/2014 7:00 9832 513391 AO
212112014 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
Mean from form RS-013.0-1 0 Alpha Mean from form RS-013.0-1 0 Alpha
Background 10638.5 |Gamma Source 484908.9 |Gamma
Background Acceptance Limits Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0 M+20% 0 Alpha
M-20% 8511 [M+20% 12766 |Gamma [M-20% 387927 |M+20% 581891 |Gamma
Reviewed by: Date:
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URSA Il - 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: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200124 Source Isotope N/A
Probe/Serial #: 3X3/081107-2 Source ID N/A
Calibration Due Date: 20-Nov-14
Maode (count or dose) Count
Data Type (Src, Bkg) Background . ,
If data type is a background for a specific material, list the material type = |
_ GAMMA
D C Cc-(M) | [C-(M]
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 13938 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 | 7.51E+05
Data Table Summary
# Data Points Sum of C Mean (M) |Sum Squares
20 276014 13800.7 | 8590630
Standard Deviation
SD 672.41
2x 8D 1344.82
3xSD 2017.24
Gamma
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = #DIV/O!
Performed by: —==—=< === Date: 12/17/2013
Reviewed by: 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: 12/17/13 For period: 12/14-1/14
Instrument Information . Source Information Gamma
Type/Serial #: URSA /200124 Source Isotope - Cs-137
Probe/Serial #: 3X3/081107-2 Source ID 101
Calibration Due Date 20-Nov-14
JMode (count or dose Count
Data Type (Src, Bkg Source :
If data type is a background for a specific material, list the material type = [ |
Gamma
C c-M) | [C-(M]°

410510 |- 805.15 |6.48E+05
408874 -830.85 | 6.90E+05
408823 -881.85 | 7.78E+05
410843 1138.15 | 1.30E+06
409489 -215.85 | 4.66E+04
411525 1820.15 | 3.31E+06
411314 1609.15 | 2.59E+06
409775 70.15 | 4.92E+03
409382 -322.85 | 1.04E+05
410502 797.15 | 6.35E+05
410190 485.15 | 2.35E+05
408919 -785.85 | 6.18E+05
409541 -163.85 | 2.68E+04
409048 -656.85 [ 4.31E+05
410584 879.15 |7.73E+05
408363 | -1341.85 | 1.80E+06
408590 | -1114.85 | 1.24E+06
409010 -694.85 | 4.83E+05
409616 -88.85 | 7.89E+03
409199 -505.85 | 2.56E+05

S|z(z2[ala]2[a[r[z[a]e|e|~|o|o]alw]N] o

Data Table Summary
# Data Points Sum of C Mean (M) |Sum Squares
20 8194097 | 409704.9 | 15979307

Standard Deviation
SD 917.07
2x 8D 1834.14
3x8D 2751.21
BETA

MDCR and MDC Calculations

Survey Speed: MDCR =

Probe Width: MDC = N/A
Performed by: — " Date: 12/17/2013

Reviewed by: , Date:




Issue Date 11-14-2011
Revision 2

RS-013.0
Page 13 of 16

Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

Déte:

SITE: GKP 12117113 For period: 12/14-1/14
Instrument Information Source Information Beta
Type/Serial #: URSA /200124 Initial Source Activity (A,) (dpm)
Probe/Serial #: 3X3/081107-2 Source ID
Calibration Due Date: 20-Nov-14 Source [sotope
Date Source was prepared
N Scaler Instrument Check Date
Time since src prepared (T) (yrs):
Half-Life of Source (t;) (yrs)
Current 2 emission rate (dpm)
ALPHA BETA
Count# | Bkgrd Counts/minute | Srce Counts/minute Bkgrd Counts/minute | Srce Counts/minute
1 N/A N/A N/A N/A
2 N/A - N/A N/A N/A
3 N/A N/A N/A N/A
4 N/A N/A N/A N/A
5 N/A N/A N/A N/A
6 N/A N/A N/A - N/A
7 N/A N/A N/A N/A
8 N/A N/A N/A N/A
9 N/A N/A N/A N/A
10 N/A N/A N N/A N/A
11 N/A N/A N/A N/A
12 N/A N/A N/A N/A
13 N/A N/A N/A N/A
14 N/A N/A N/A N/A
15 . N/A N/A N/A N/A
16 N/A N/A N/A N/A -
17 N/A N/A N/A N/A
18 N/A N/A N/A N/A
19 N/A N/A N/A N/A
20 N/A N/A N/A N/A
SUM 0 0 0 0
Average #DIV/0! #DIV/0! . #DIV/0! #DIV/0!
Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2z emission rate (dpm)
Inst Efficiency Alpha = #DIV/0! Inst Efficiency Beta=  #DIV/0!
Performed by: Date:
Reviewed by: Date:




Issue Date 11-14-2011
Revision 2

RS-013.0
Page 13 of 16

Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

N

.SITE: GKP Date: 12/17/13 For period: 12/14-1/14
Instrument Information Source Information
Type/Serial #: URSA /200124 - Isotope Cs-137
Probe/Serial #: 3X3/081107-2 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM COMMENTS T.e.ch
Gamma Gamma 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 Qut of Service QOut of Service Out of Service SRR
1/20/2014 7:00 Out of Service Qut of Service Out of Service SRR
1/21/2014 7:00 QOut of Service Qut 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
t
Mean from form RS-013.0-1 0 Alpha Mean from form RS-013.0-1 0 Alpha
Background 13800.7 |gamma Source 409704.9 |gamma
Background Acceptance Limits " Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0. [M+20% 0 Alpha
M-20% 11041 |M+20% 16561 |gamma |M-20% 327764 |M+20% 491646 |gamma
Reviewed by: Date>:




Radiation Safety Issue Date 11-14-2011 RS-013.0

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

Routine Operability of Field Instruments Revision 2 Page 13 of 16
background source
low high < mean low high mean
11040.56 16561 13800.7 327763.9 491645.8 409704.9
11040.56 16561 13800.7 327763.9 491645.8 409704.9
11040.56 16561 13800.7 327763.9 491645.8 409704.9
11040.56 16561 13800.7 327763.9 491645.8 409704.9
11040.56 16561 13800.7 327763.9 491645.8 409704.9

11040.56 16561 13800.7 327763.9 491645.8 409704.9




URSA Il — 124 (Ludlum 44-20)



STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

SITE: GKP 12/17/13 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA / 200124 Source Isotope N/A
Probe/Serial #: 3X3/081107-2 Source ID N/A
Calibration Due Date: 20-Nov-14
Mode (count or doseg) Count
Data Type (Src, Bkg) Background

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

Performed by:

_%«7%

Reviewed by:

GAMMA
D C c-M) | [C-(M]
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
Data Table Summary
# Data Points Sum of C Mean (M) [Sum Squares
20 227821 [ 11391.05| 546041
Standard Deviation
SD 169.53
2x 8D 339.05
3xSD 508.58
. Gamma
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = #REF!
Date: 12/17/2013
Date:




STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

12/17/13

SITE: GKP Date: For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200124 Source Isotope Cs-137
Probe/Serial #: 3X3/081107-2 Source ID 101
Calibration Due Date 20-Nov-14
Mode (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}
1 605009 | -6951.25 | 4.83E+07
2 615037 3076.75 | 9.47E+06
3 608198 | -3762.25 | 1.42E+Q7
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+Q07
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
Data Table Summary
# Data Points Sum of C Mcan (M) |Sum Squares
20 12239205 | 611960.3 | 3.12E+08
Standard Deviation
SD 4053.35
2x 8D 8106.69
3xSD 12160.04
.. BETA
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = N/A
Performed by: e Date: 12/17/2013
Reviewed by: Date:




DAILY INSTRUMENT RESPONSE CHECK

Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 12/14-1/14
Instrument Information Source Information
Type/Serial #: URSA /200124 Isotope Cs-137
Probe/Serial #: 3X3/081107-2 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM COMMENTS T.e_ch
Gamma 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 0 Mean from form RS-013.0-1 0
Background 11391.05 [gamma Source 611960.3 [gamma
Background Acceptance Limits Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0 M+20% 0 Alpha
M-20% 9113 [M+20% 13669 |Beta M-20% 489568 |M+20% 734352 |Beta
Reviewed by: Date:
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low

bkg

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
90565.2

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
113569.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7
11359.7

11350.7

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




URSA N~ 130



Issue Date 11-14-2011
Revision 2

RS-013.0
Page 13 of 16

Radiation Safety
Routine Operability of Field Instruments

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 #: 3X3/081107-1 Source ID N/A
Calibration Due Date; 20-Nov-14
Mode (count or dose) Count
Data Type (Src, Bkg) Background
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 Points Sum of C Mean (M) |Sum Squares
20 212770 10638.5 94943
Standard Deviation
SD 70.69
2x 8D 141.38
3xSD 212.07
Gamma
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = #DIV/0!
Performed by: —_— = Date: 12/17/2013

Reviewed by: Date;




Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE

Radiation Safety

Form RS-013.0-1

Issue Date 11-14-2011

Revision 2

SITE: GKP Date: 12/17/13 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200130 Source Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Source ID 101
Calibration Due Date 20-Nov-14
Mode (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-(MJ*
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 | 484908.9 | 8.74E+09
Standard Deviation
sSD 21449.94
2x 8D 42899.89
3xS8SD 64349.83
BETA
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = N/A
Performed by: = Date: 12/17/2013
Reviewed by: Date:

RS-013.0
Page 13 of 16




RS-013.0
Page 13 of 16

Issue Date 11-14-2011
Revision 2

Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

SITE: GKP Date: 12/17/13 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200130 Initial Source Activity (A,) (dpm)
Probe/Serial #: 3X3/081107-1 Source ID
Calibration Due Date: 20-Nov-14 Source Isotope
Date Source was prepared
Scaler Instrument Check Date
Time since src prepared (T) (yrs):
Half-Life of Source (ty,) (yrs)
Current 25 emission rate (dpm)
GAMMA BETA |
Count# | Bkgrd Counts/minute | Srce Counts/minute Bkgrd Counts/minute | Srce Counts/minute
1 N/A N/A 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 0 0
‘| Average #DIV/0! #DIV/0! #DIV/0! #DIV/0!
* Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2n emission rate (dpm)
Inst Efficiency Alpha = #DIV/0] Inst Efficiency Beta=  #DIV/0!
Performed by: Date:
Date:

Reviewed by:




Issue Date 11-14-2011
Revision 2

RS-013.0
Page 13 of 16

Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 12117113 For period: 12/14-1/14
Instrument Information Source Information .
Type/Serial #: URSA /200130 Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM COMMENTS T_e.ch
Gamma Gamma Initials
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 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
Mean from form RS-013.0-1 0 Alpha Mean from form RS-013.0-1 0 Alpha
Background 10638.5 [Gamma Source 484908.9 |Gamma
Background Acceptance Limits Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0 M+20% 0 Alpha
M-20% 8511 [M+20% 12766 |Gamma |M-20% 387927 |M+20% 581891 |Gamma
Reviewed by: Date:
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Routine Operability of Field Instruments Revision 2 Page 13 of 16
Background Source
High Low Mean High Low Mean
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 . 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9
12766 8511 10638.5 : 581890.6 387927.1 484908.9
12766 8511 10638.5 581890.6 387927.1 484908.9

12766 8511 10638.5 581890.6 387927.1 484908.9
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SITE: GKP Date:
Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 3030/217607 Source Isotope Th-230 Tc-99
Probe/Serial #: 43-10-1/229364 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 = [Rm 321 desk |
ALPHA BETA
D C c-(M) | [C-(MJ? D C c-M) | [C-(MP
1 0 -0.25 0.0625. 1 35 -2.55 6.5025
2 0 -0.25 0.0625 2 34 -3.55 12.6025
3 0 -0.25 0.0625 3 42 4.45 19.8025
4 0 -0.25 0.0625 4 38 0.45 0.2025
5 1 0.75 0.5625 5 43 -6.55 42.9025
6 0 -0.25 0.0625 6 .31 6.45 41.6025
7 0 -0.25 0.0625 7 44 0.45 0.2025
8 0 -0.25 0.0625 8 38 -1.55 2.4025
9 0 -0.25 0.0625 9 36 11.45 | 131.1025
10 2 1.75 3.0625 10 49 -3.55 12.6025
11 0 -0.25 0.0625 11 34 -5.55 30.8025
12 0 -0.25 0.0625 12 32 -11.55 | 133.4025
13 0 -0.25 0.0625 13 "~ 26 -7.55 57.0025
14 0 -0.25 0.0625 14 30 3.45 | 11.9025
15 0 -0.25 0.0625 15 41 -0.55 0.3025
16 2 1.75 3.0625 16 37 8.45 71.4025
17 0 -0.25 0.0625 17 46 -0.55 0.3025 .
18 0 -0.25 0.0625 18 37 6.45 41.6025
19 0 -0.25 0.0625 19 44 -3.55 12.6025
20 0 -0.25 0.0625 20 34 -37.55 | 1410.003
Data Table Summary Data Table Summary
# Data Points SumofC |{Mean (M) Sum Squares # Data Points Sum of C Mean (M) |Sum Squares
20 5 0.25 7.75 20 751 37.55 2039.25
Standard Deviation Standard Deviation
SD 0.64 SD 5.89
2x8SD 1.28 2xSD 11.78
3x8D 1.92 3xSD 17.67
ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations
Survey Speed: MDCR = Survey Speed: MDCR =
Probe Width: N/A  |MDC = 7.18 Probe Width: ‘N/A |MDC = 44.50
Performed by: Date:
Reviewed by: Date:
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Radiation Safety
Routine Operability of Field Instruments

STANDARD DEVIATION DATA TABLE
Form RS-013.0-1

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) Count
Data Type (Src, BKkg) Source :
If data type is a background for a specific material, list the material type = | J
ALPHA BETA
D C c-M) | [C-(MP D c c-(M) | [C-(MP?
1 13873 82.4 6789.76 1 11178 -35 1225
2 13838 47.4 2246.76 2 11220 7 49
3 13901 1104 | 12188.16 3 11446 233 54289
4 14037 246.4 | 60712.96 4 11212 -1 1
5 13524 70.4 4956.16 5 11266 166 27556
6 13861 -104.6 | 10941.16 6 11379 66 4356
7 13686 -69.6 4844.16 7 11279 -29 841
8 13721 55.4 3069.16 8 11184 -99 - 9801
9 13846 91.4 8353.96 9 11114 103 10609
10 13882 -184.6 | 34077.16 10 11316 27 729
11 13606 -87.6 4569.76 11 11240 -175 30625
12 13723 7.4 54.76 12 11038 -147 21609
13 13798 -54.6 2981.16 13 11066 -153 23409
14 13736 69.4 4816.36 14 11060 148 21904
15 13860 125.4 | 15725.16 15 11361 5 25
16 13916 146.4 | 21432.96 16 11218 -134 17956
17, 13937 -21.6 466.56 17 11079 136 18496
18 13769 -1561.6 | 22982.56 18 11349 -63 3969
19 13639 -131.6 | 17318.56 19 11150 -108 11664
20 13659 | -13790.6 | 1.9E+08 20 11105 -11213 | 1.26E+08
Data Table Summary Data Table Summary
# Data Points SumofC  |Mean (M) Sum Squares # Data Points Sum of C Mean (M) |Sum Squares
20 275812 | 13790.6 | 1.9E+08 20 224260 11213 | 1.26E+08
Standard Deviation Standard Deviation
SD 127.65 SD 117.41
2xSD 255.30 2 xSD 234.82
3 xSD 382.95 3x8SD 352.23
ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations
Survey Speed: MDCR = Survey Speed: MDCR =
Probe Width: N/A MDC = N/A Probe Width: N/A  [MDC = N/A
Performed by: Date:
Reviewed by: Date:
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SITE: GKP Date: 1/27/2014
Instrument Information Source Information Alpha Beta
Type/Serial #: Ludlum 2929/176108 Initial Source Activity (A,) (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
Date Source was prepared 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 (ty5) (yrs) 7.54E+04 | 2.13E+05
Current 2 emission rate (dpm) | 17,608 28,509
ALPHA BETA |
Count# | Bkgrd Counts/minute | Srce Counts/minute Bkgrd Counts/minute | Srce Counts/minute
1 0 13873 35 11178
2 .0 13838 34 11281
3 0 13901 42 11589
4 0 14037 38 11390
5 1 13524 43 11375
6 0 13861 31 11500
7 0 13686 44 11529
8 0 13721 38 11184
9 0 13846 36 11114
10 2 13882 49 11316
11 0 13606 34 11240
12 0 13723 32 11038
13 0 13798 26 11066
14 0 13736 30 11060
15 0 13860 41 11361
16 2 13916 37 11218
17 0 13937 46 11079
18 0 13769 37 11349
19 0 13639 44 11150
20 0 13659 34 11105
SUM 5 275812 751 225122
Average 0.25 13790.60 37.55 11256.10
Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2 emission rate (dpm)
Inst Efficiency Alpha = 78.3% Inst Efficiency Beta = 39.4%

Performed by:

Reviewed by:

Date:

Date:
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DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: GKP Date: 1/27/2014
Instrument Information Source Information | Alpha Beta
Type/Serial #: Ludlum 2929/176108 [sotope Th-230 Tc-99
Probe/Serial #: 43-10-1/181905 Serial Number A2-743 A2-771
Calibration Due Date: April 30 2014 27 emission rate 17,608 28,509
BKG CPM Alpha SOURCE CPM Tech
pATE TIME Beta Alpha ~Beta COMMENTS 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 0 Alpha Mean from form RS-013.0-1 13790.6 |Alpha
Background , 37.55 |Beta Source 11213 |Beta
Background Acceptance Limits Source Acceptance Limits
M-20% 0.2 M+20% 0.3 Alpha M-20% 11032 |M+20% 16549 |Alpha
M-20% 30 M+20% 45 Beta M-20% 8970 |M+20% 13456 |Beta

Reviewed by: Date:
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STANDARD DEVIATION DATA TABLE
Form RS-013.0-1
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) Background
If data type is a background for a specific material, list the material type = [Rm 321 desk ]
ALPHA BETA
D C c-M) | [C-(MP D c c-M) | [C(MP
1 0 -0.25 0.0625 1 35 -2.55 6.5025
2 0 -0.25 0.0625 2 34 -3.55 12.6025
3 0 -0.25 0.0625 3 42 4.45 19.8025
4 0 -0.25 0.0625 4 38 0.45 0.2025
5 1 0.75 0.5625 5 43 -6.55 42.9025
6 0 -0.25 0.0625 6 31 6.45 41.6025
7 0 -0.25 0.0625. 7 44 0.45 0.2025
8 0 -0.25 0.0625 8 38 -1.55 2.4025
9 0 -0.25 0.0625 9 36 11.45 | 131.1025
10 2 1.75 3.0625 10 49 -3.55 12.6025
11 0 -0.25 0.0625 11 34 -5.55 30.8025
12 0 -0.25 0.0625 12 32 -11.55 | 133.4025
13 0 -0.25 0.0625 13 26 -7.55 57.0025
14 0 -0.25 0.0625 14 30 3.45 11.9025
15 0 -0.25 0.0625 15 41 -0.55 0.3025
16 2 1.75 3.0625 16 37 8.45 71.4025
17 0 -0.25 0.0625 17 46 -0.55 0.3025
18 0 -0.25 0.0625 18 37 6.45 41.6025
19 0 -0.25 0.0625 19 44 -3.55 12.6025
20 0 -0.25 0.0625 20 34 -37.55 | 1410.003
Data Table Summary Data Table Summary
# Data Points SumofC  |Mean (M) Sum Squarcs # Data Points Sum of C Mean (M) [Sum Squares
20 5 0.25 7.75 20 751 37.55 2039.25
Standard Deviation Standard Deviation
SD 0.64 SD 5.89
2xSD 1.28 2x8D 11.78
3xSD 1.92 3x8D 17.67
ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations
Survey Speed: MDCR = Survey Speed: MDCR =
Probe Width: N/A  |[MDC= 7.18 Probe Width: N/A  |MDC = 44 .50
Performed by: Date;
Reviewed by: Date:
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Routine Operability of Field Instruments Revision 2
STANDARD DEVIATION DATA TABLE
Form RS-013.0-1
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) Count
Data Type (Src, Bkg) Source
If data type is a background for a specific material, list the material type =
ALPHA BETA
D c c-(M) | [C-(MP D C c-M) | [C-(MJ
1 13873 82.4 6789.76 1 11178 -35 1225
2 13838 47.4 2246.76 2 11220 7 49
3 13901 110.4 | 12188.16 3 11446 233 54289
4 14037 246.4 | 60712.96 4 11212 -1 1
5 13524 70.4 4956.16 5 11266 166 27556
6 13861 -104.6 | 10941.16 6 11379 66 4356
7 13686 -69.6 4844.16 7 11279 -29 841
8 13721 55.4 3069.16 8 11184 -99 9801
9 13846 914 8353.96 9 11114 103 10609
10 13882 -184.6 | 34077.16 10 11316 27 729
11 13606 -67.6 4569.76 11 11240 -175 30625
12 13723 7.4 54.76 12 11038 -147 21609
13 13798 -54.6 2981.16 13 11066 -153 23409
14 13736 69.4 4816.36 14 11060 148 21904
15 13860 1254 | 15725.16 15 11361 5 25
16 13916 146.4 | 21432.96 16 11218 -134 17956
17 13937 -21.6 466.56 17 11079 136 18496
18 13769 -151.6 | 22982.56 18 11349 -63 3969
19 13639 -131.6 | 17318.56 19 11150 -108 11664
20 13659 | -13790.6 | 1.9E+08 20 11105 -11213 | 1.26E+08
Data Table Summary Data Table Summary
# Data Points SumofC  |Mean (M) Sum Squares # Data Points Sum of C Mean (M) |Sum Squares
20 275812 | 13790.6 | 1.9E+08 20 224260 11213 [1.26E+08
Standard Deviation Standard Deviation
SD 127.65 SD 117.41
2 x SD 255.30 2x8D 234.82
3x 8D 382.95 3x8D 352.23
ALPHA BETA
MDCR and MDC Calculations MDCR and MDC Calculations
Survey Speed: MDCR = Survey Speed: MDCR =
Probe Width: N/A MDC = N/A Probe Width: N/A  |MDC = N/A
Performed by: Date:
Reviewed by: Date:

RS-013.0
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Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2 -

SITE: GKP Date: 1/27/2014
Instrument Information Source Information Alpha Beta
Type/Serial #: Ludium 2929/176108 Initial Source Activity (A,) (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
Date Source was prepared 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 (t4;) (yrs) 7.54E+04 | 2.13E+05
Current 2z emission rate (dpm) | 17,608 28,509
ALPHA BETA |
Count # Bkgrd Counts/minute | Srce Counts/minute Bkgrd Counts/minute | Srce Counts/minute
1 0 13873 35 © 11178
2 0 13838 34 11281
3 0 13901 . 42 11589
4 0 14037 38 11390
5 1 13524 : 43 11375
6 0 13861 31 11500
7 0 13686 44 11529
8 0 13721 38 11184
9 0 13846 , 36 11114
10 2 . 13882 49 11316
11° 0 13606 . 34 11240
12 0 13723 32 11038 .
13 0 13798 26 11066 !
14 0 13736 ’ 30 11060
15 0 13860 41 11361
16 2 13916 37 . 11218
17 0 13937 46 11079
18 0 13769 ' 37 11349
19 0 13639 44 11150
20 0 13659 34 11105
SUM 5 275812 751 225122
Average 0.2 13790.60 37.55 "11256.10
Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2r emission rate (dpm)
Inst Efficiency Alpha = 78.3% Inst Efficiency Beta = 39.4%

Performed by: Date:

Reviewed by: ‘ Date:
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Form RS-013.0-3

SITE: GKP Date: 1/27/2014
Instrument Information Source Information | Alpha Beta
Type/Serial #: Ludlum 2929/176108 Isotope Th-230 Tec-99
Probe/Serial #: 43-10-1/181905 Serial Number A2-743 | A2-771
Calibration Due Date: " April 30 2014 2x emission rate 17,608 28,509
BKG CPM Alpha SOURCE CPM Tech
DATE TIME Beta Alpha Beta COMMENTS 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
2/4/2014 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 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 0 Alpha Mean from form RS-013.0-1 13790.6 [Alpha
Background 37.55 |Beta Source 11213 |Beta
Background Acceptance Limits Source Acceptance Limits
M-20% 0.2 M+20% 0.3 JAlpha - [M-20% 11032 [M+20% 16549 |Alpha
M-20% 30 M+20% 45 Beta M-20% 8970 [M+20% 13456 |Beta
Reviewed by: Date:
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STANDARD DEVIATION [;ATA TABLE
Form RS-013.0-1

SITE: GKP 12117113 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200124 Source Isotope N/A
Probe/Serial #: 3X3/081107-2 Source ID N/A
Calibration Due Date: 20-Nov-14
Mode (count or dose) Count
Data Type (Src, Bkg) Background
If data type is a background for a specific material, list the material type = [
GAMMA
D C C-(M) | [C-(M}*
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 Summary
# Data Points Sum of C Mean (M) |Sum Squares
20 227529 | 11376.45| 469679
Standard Deviation
SD 157.23
2x 8D 314.45
3xS8SD 471.68
Gamma
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = #REF!
Performed by ——=—<< == Date: 12/17/2013
Reviewed by: Date:




STANDARD DEVIATION DATA TABLE

Form RS-013.0-1

SITE: GKP Date: 1217113 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200124 Source Isotope Cs-137
Probe/Serial #: 3X3/081107-2 Source ID 101
Calibration Due Date 20-Nov-14
Mode (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]*
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 Summary
# Data Points Sum of C Mean (M) |Sum Squares
20 12216816 | 610840.8 | 3.48E+08
* Standard Deviation
SD 4278.08
2x 8D 8556.15
3xSD 12834.23
BETA
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = N/A
Performed by: — Date: 12/17/2013
Reviewed by: Date:




DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

Date:

SITE: GKP 12117113 For period: 1/14-2/14
Instrument Information Source Information
Type/Serial #: URSA /200124 Isotope Cs-137
Probe/Serial #: 3X3/081107-2 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM COMMENTS T_e.ch
Gamma 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 5561547 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
2/24/2014 7:00 10729 605783 HPO
2/25/2014 7:00 10867 567288 HPO
2/26/2014 7:00 10904 586405 HPO
212712014 7:00 10412 567225 HPO
3/3/2014 7:00 10160 587548 HPO
Mean from form RS-013.0-1 0 Mean from form RS-013.0-1 0
Background 11376.45 [gamma Source 610840.8 |[gamma
Background Acceptance Limits Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0 M+20% 0 Alpha’
M-20% 9101 |M+20% 13652 [Beta M-20% 488673 |M+20% 733009 |Beta
Reviewed by: Date:
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Radiation Safety Issue Date 11-14-2011 RS-013.0
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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 #: 3X3/081107-1 Source ID N/A
Calibration Due Date: 20-Nov-14 '
Mode (count or dose) Count
Data Type (Src, Bkg) Background
If data type is a background for a specific material, list the material type = | ]
GAMMA
D C c-(M) | [C-(MT*
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
20 212770 10638.5 94943
Standard Deviation
SD 70.69
2x 8D 141.38
3x 8D 212.07
Gamma
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = #DIV/0I
Performed by: —==—= == Date: 12/17/2013

Reviewed by: Date:




STANDARD DEVIATION DATA TABLE

Radiation Safety
Routine Operability of Field Instruments

Form RS-013.0-1

Issue Date 11-14-2011
Revision 2

SITE: GKP 12/17/13 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200130 Source Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Source ID 101
Calibration Due Date 20-Nov-14
Mode (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-(MT
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
4 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 | 484908.9 | 8.74E+09
Standard Deviation
SD 21449.94
2 xSD 42899.89
3xSDh 64349.83
BETA
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = N/A
Performed by: e — i Date: 12/17/2013
Reviewed by: Date:

RS-013.0
Page 13 of 16




Radiation Safety
Routine Operability of Field Instruments

INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

Issue Date 11-14-2011
Revision 2

RS-013.0

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 (A,) (dpm)
Probe/Serial #: 3X3/081107-1 Source ID
Calibration Due Date: 20-Nov-14 Source Isotope
Date Source was prepared
Scaler Instrument Check Date
Time since src¢ prepared (T) (yrs):
Half-Life of Source (t4,) (yrs)
Current 2n emission rate (dpm)
GAMMA BETA |
Count# | Bkgrd Counts/minute [ Srce Counts/minute Bkgrd Counts/minute | Srce Counts/minute
1 N/A N/A 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 0 0
Average #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2n emission rate (dpm)
Inst Efficiency Alpha = #DIV/0! Inst Efficiency Beta=  #DIV/0!
Performed by: Date:
Date:

Reviewed by:




Radiation Safety
Routine Operability of Field Instruments

Issue Date 11-14-2011
Revision 2

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

RS-013.0
Page 13 of 16

SITE: GKP Date: 1217113 For period: 12/14-1/14
Instrument Information Source Information
Type/Serial #: URSA /200130 Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM COMMENTS T.e.ch
Gamma Gamma Initials
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 HPO
1/27/2014 - 7:00 9505 477964 HPO
1/28/2014 7:00 10815 504714 i AO
1/29/2014 7:00 10061 547119 AO
1/30/2014 7:00 10252 551418 AQ
1/31/2014 7:00 9847 547962 AOQ
21312014 7:00 10981 545248 AOQ
21412014 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 0 Alpha Mean from form RS-013.0-1 0 Alpha
Background 10638.5 |Gamma Source 484908.9 |Gamma
Background Acceptance Limits Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0 M+20% 0 Alpha
M-20% 8511 |M+20% 12766 |Gamma [M-20% 387927 |M+20% 581891 [Gamma
Reviewed by: Date;
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Routine Operability of Field Instruments Revision 2 Page 13 of 16
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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 N/A
Probe/Serial #: 3X3/081107-1 Source ID N/A
Calibration Due Date: 20-Nov-14
Mode (count or dose) Count
Data Type (Src, Bkg) Background
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 45 -]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
20 212770 10638.5 94943
Standard Deviation
SD 70.69
2xSD 141.38
3xSD 212.07
Gamma
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = #DIV/0!
Performed by: ——===< = Date: 12/17/2013
Reviewed by: 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 Gamma
Type/Serial #: URSA /200130 Source Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Source 1D 101
Calibration Due Date 20-Nov-14
Mode (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]*
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 | 484908.9 | 8.74E+09
Standard Deviation
SD . 21449.94
2xSD 42899.89
3xS8D 64349.83 s
BETA
MDCR and MDC Calculations
Survey Speed: MDCR =
Probe Width: MDC = N/A
Performed by: — ZEEE Date: - 12/17/2013
Reviewed by: Date:




INSTRUMENT EFFICIENCY CALCULATION
Form RS-013.0-2

SITE: GKP Date: 12/17113 For period: 12/14-1/14
Instrument Information Source Information Gamma
Type/Serial #: URSA /200130 Initial Source Activity (A,) (dpm)
Probe/Serial #: 3X3/081107-1 Source 1D
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 (t;5) (yrs)
Current 21 emission rate (dpm)
GAMMA BETA |
Count # Bkgrd Counts/minute | Srce Counts/minute Bkgrd Counts/minute | Srce Counts/minute
1 N/A N/A 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 0 0
Average #DIV/0! #DIV/O! #DIV/Q! #DIV/0!
Inst. Eff = Avg Source CPM - Avg Bkgrd CPM
Source 2n emission rate (dpm)
Inst Efficiency Alpha = #DIV/0! Inst Efficiency Beta =  #DIV/O!

Performed by:

Date:

Reviewed by:

Date:




DAILY INSTRUMENT RESPONSE CHECK

Form RS-013.0-3

SITE: GKP Date: 12/17/13 For period: 1/14-2/14
Instrument Information Source Information
Type/Serial #: URSA /200130 Isotope Cs-137
Probe/Serial #: 3X3/081107-1 Serial Number 101
Calibration Due Date: 20-Nov-14 Activity 1 uCi
DATE TIME BACKGROUND CPM SOURCE CPM COMMENTS T_e.ch
Gamma Gamma 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
212512014 7:00 10024 518410 AQ
2/26/2014 7:00 9825 534070 AO
2/27/2014 7:00 9951 556236 AO
3/3/2014 7:00 9800 544719 AO
Mean from form RS-013.0-1 0 Alpha Mean from form RS-013.0-1 0 Alpha
Background 10638.5 |Gamma Source 484908.9 |Gamma
Background Acceptance Limits Source Acceptance Limits
M-20% 0 M+20% 0 Alpha M-20% 0 M+20% 0 Alpha
M-20% 8511 |M+20% 12766 |Gamma |M-20% 387927 |M+20% 581891 |Gamma
Reviewed by: Date:
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A4 RSA Laboratories, Inc.

CERTIFICATE =™ 19 Pendleton Drive, P.O. Box 61

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

(AIR SAMPLER)

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

Inst. Mfr. HI-Q Inst. Model CF-973T Inst. s/n 16826
Reference Inst. HI-Q Model HFC-50C . Inst. s/n 4911
Cal. Date 18 June 2012 Due Date 18 June 2013 Cal. Interval 1 year
Barometric Press: Actual 29.80 Corrected to: 29.80 in. Hg
Temperatore: -Actual 760F Corrected to: 760F
Filters Used: ®Particulate OCharcoal/silver zeolite DOOther:
Measurement Air Sampler Flow Rate Ref. Inst. Flow Rate Percent
(CFM) (CFM) Deviation
1 14,63 14.89 1.69%
2 24.39 24.81 e 1.69%
3 34.15 33.74 -1.20%
4 -43.90 ' 42.67 2.88%
5
6
7
8
9
10
1
12
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
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# 14936.

Calibrated by: Xurt D. Newton - %é,.-——e—-—"’d.—r_.———————gate: 18 June 2012

Page 1 of 2



Facility:

Calibrator Model HI-Q Model HFC-50C

RSA Laboratories, Inc.

Air Sampler Model HI-Q CF-973T

CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Customer: Cabrera-Services, Inc.

Calibrator Serial No. 4911
Air Sampler Serial No. 16826 .

AIR SAHPLER | CALIBRATOR
Measurement Inlet Inlet Gauge Indicated Temp/Press Corrected Indicated Temp/Press Corrected
Temp. Press Press Flow Correction Flow Flow Correction Flow
(°F) (In-Hg) (In-Hg) (CFM) Factor (CFH) (CFM) Factor (CFM)
1 76 29.80 n/a 15.0 0.976 14.63 15.0 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 n/a 35.0 0.976 34,15 34.0 0.992 33.74
4 76 29.80 n/a 45.0 0.976 43.90 43.0 0.992 42.67
5
6
7
8
9
10
11
12
13
Air Sampler Temp/Press Corr Factor = \J oot tem;?’(?:; Ty (Tnlet Pg;iz-iga:g Press) % Deviation = Correctedcf:;.'te; ; azxﬁler Flow » 100
Calibrator Temp/Press Corr Factor = J e tcm;?’(e;l; + 2ER 2];;'; Scs];g Corrected Flow = (Indicated Flow) x (TempjPress Corr Factor)
Calibrated by: Kurt D. Newton A —— ,/6\...—-—— Date: 18 June 2012

Page 2 of 2



<. RSA Laboratories, Inc.

;2

%

CERTIFICATE ey 19 Pendleton Drive, P.O. Box 61

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

(AIR SAMPLER)

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

Inst. Mfr. HI-Q Inst. Model CF-973T Inst. s/n 16831
Reference Tnst. HI-Q Model HFC-50C Inst. s/n 4911
Cal, Date 23 July 2012 c Due Date 23 July 2013 Cal. Interval 1 year
Barometric Press: Actual 28.70 ‘ Corrected to: 29.70 in. Hg
Temperature: Actual 780F Corrected to: 78°F
Filters Used: ®Particulate OCharcoal/silver zeolite OOthet:
| Measurement Air Sampler Flow Rate Ref. Inst. Flow Rate Percent
(CFM) (CIMD) 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 .

9

10

11

12

13

**Average percent deviation across the range = 1.42%

This is to certify that RSA Laboratories, Inc. of Hebren, Connecticut, has on this date certified this air sampler to be within
the accuracy specified above. The Reference Flow Device bears Letters of Certification traceable to the National Institute of
Science and Technology. RSA Laboratories, Inc. ID# 14999.

Calibrated by: Kurt D. Newton /7 Mte: 23 July 2012

Page 1 of 2



Facility: RSA Laboratories, Inc.

Calibrator Model HI-Q Model HFC-50C

Air Sampler Model HI-Q CF-973T

CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Customer: Cabrera Services, Inc.

Calibrator Serial No. 4911
Air Sampler Serial No. 16831

Air Sampler Temp/Press Corr Factor = J

Calibrator Temp/Press Corr Factor = J

Calibrated by: Kurt D. Newton

 Inlet temp (°F) + 460°R

29.92 in. Hg

S30°R

Inlet Press

Inlet temp (°F) + 460°R

29.92 in. Hg

% Deviation =

AIR SAMPLER CALIBRATOR
Measurement Inlet Inlet Gauge Indicated Temp/Press Corrected Indicated Temp/Press Corrected

Temp. Press Press Flow Correction oW Flow Correction Flow

(°F) (In-Hg) (In-Hg} (CFM) Factor (CFH) {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
5
6
7
8
9
10
11
12
13

530°R (Inlet Press ~ Gauge Press) Cortected Flow - Sampler Flow

Corrected Flow

x 100

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

M ___Date: 23 July 2012

Page 2 of 2
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CERTIFICATE

OF CALIBRATION
(AIR SAMPLER)

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

Inst. Mir. HI-Q - Inst. Model CF-973T
Reference Inst. HI-Q Model HFC-50C

Cal. Date 23 July 2012 Due Date 23 July 2013
Barometric Press: Actual 29.70

Temperature: Actual 78°F

Filters Used: ®Particulate OCharcoal/silver zeolite OOQther:

%3, RSA Laboratories, Inc.

" 19 Pendleton Drive, P.O. Box 61
Hebron, Connecticut 06248

(860) 228-0721 Fax (860) 228-4402

Inst. s/n 16832
Inst. s/m 4911

Cal. Interval 1 year

Corrected to: 29.70 in. Hg
Corrected to: 78°F

Measurement Air Sampler Flow Rate Ref, Tust. 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
9
10 | . .
11
12
13

**Average percent deviation across the range = 1.42%

This is to certify that RSA Laboxatories, Inc. of Hebron, Connecticut, has on this date certified this air sampler o 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# 15000.

Calibrated by: Kurt D. Newton el Z M July 2012

Page 1 of 2



Facility:

Calibrator Model HI-Q Model HFC-50C

RSA Laboratories, Inc.

Air Sampler Model HI-Q CF-973T

CERTIFICATE OF CALIBRATION
(AIR SAMPLER)

Customer: Cabrera Services, Inc.

Calibrator Serial No. 4911
Air Sampler Serial No. 16831

AIR SAMPLER CALIBRATOR
Heasurement Inlet Inlet Gauge Indicated Temp/Press Corrected Indicated . Temp/Press Corrected

Temp. Press ‘Press Flow Correction Flow Flow Correction Flow

°F) (In-Hy) (In-Hg) (CFM) Factor L (CFM) (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
5
6
7
8
9
10
11
12
13

. 530°R Inlet Press ~ Gauge Press - ted -
Air Sampler Temp/Press Corr Factor = J Inlet temp (°F) + 460°R ( 2992 in'. H%o' ) % Deviation = Conrec ij;tted ;zll;xzsler Flow x 100
Calibrator Temp/Press Corr Factor = Tt tem;:"(‘j;{ Ty X Zlglgezt ‘I:]res}ig Corrected Flow = (Indicated Flow) x (Temp/Press Corr Factor)

Calibrated by: Kurt D. Newton

//Z_A_/f

Date: 23 July 2012

T
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CERTIF ICATE L = 19 Pendleton Drive, P.O. Box 61

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

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

Inst. Mfr. HI-Q Inst. Model CF-973T Inst. s/n 18204
Reference Inst. HI-Q Model HFC-50C Inst. s/n 4911
Cal. Date 07 November 2012 Due Date 07 November 2013 Cal. Interval 1 year
Barometric Press: Actual 29.58 in.Hg Corrected to: 29,58 in.Hg
Temperature: Actual 70oF Corrected to: 700K
Filters Used: ®mParticulate DOCharcoal/silver zeolite DOther;
Measurement Air Sampler Flow Rate Ref. Inst. Flow Rate Percent
(CFM) (CFM) Deviation

1 9.77 9.94 1.70%

2 19.55 | 19.89 1.70%

3 29,32 29.33 0.04%

4 39.09 3927 0.46%

.5 |

6

7

8

9

10

11

12

13 j

**Average percent deviation across the range = 0.63%

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 Letiers of Certification traceable to the National Institute of

Science and Technology. RSA Laboratories, Inc. ID# 15223,

Calibrated by: Kurt D. Newton 7 — e Date: 07 November 2012

Page 1 of 2



Facility: RSA Laboratories, Inc.

Calibrator Model HI-Q Model HFC-50C

Air Sampler Model HI-Q CF-973T

CERTIFICATE OF CALIBRATION
(ATR SAMPLER)

Customer: Cabrera Services, Inc.

Calibrator Serial No. 4911
Air Sampler Serial No. 18204

AIR SAMPLER M CALIBRATOR
Measurement Inlet Inlet Gauge Indicated Temp/Press Corrected Indicated Temp/Press Corrected

Temp. Press Press Flow Correction Flow Flow Correction Flow

") (In-Hg) {In-Hg) (CFM) Factor (CFH) (CFM) Factor (CFM)

1 70 29.58 n/a 10.0 0.977 8,77 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
12
13

Air Sampler Temp/Press Corr Factor =

Calibrator Temp/Press Corr Factor = \J

Calibrated by: Kurt D. Newton

530°R

(Inlet Press ~ Gauge Press)

\! Inlet termp (°F) + 460°R

29.92 in. Hg

530°R

Inlet Press

Inlet temp (°F) + 460°R

29.92 in. Hg

Cortrected Flow - Sampler Flow
Corrected Flow

% Deviation = x 100

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

Date: 07 Noveraber 2012

Page 2 of 2



CLASS (Detectors 1/2)

Initial Source Counts

Daily Source Readings 1/29/2013 Average 5038.53

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

0 Pass/Fail +20% 6046.23
1 Pass/Fail
2 Pass/Fail
3 Pass/Fail
4 Pass/Fail
5 Pass/Fail
6 Pass/Fail
7 Pass/Fail
8 Pass/Fail
9 Pass/Fail
10 Pass/Falil
11 Pass/Fail
12 Pass/Fail
13 Pass/Fail
14 Pass/Fail
15 Pass/Fail
16 Pass/Fail
17 Pass/Fail
18 Pass/Fail
19 Pass/Falil
20 Pass/Fail
21 Pass/Fail
22 Pass/Fail
23 Pass/Fail
24 Pass/Fail
25 Pass/Fail
26 Pass/Fail
27 Pass/Fail
28 Pass/Fail
29 Pass/Fail
30 Pass/Fail
31 Pass/Fail
32 Pass/Fail
a0 Pass/Fail
34 Pass/Fail
35 Pass/Fail
36 Pass/Fail
37 Pass/Falil
38 Pass/Fail
39 Pass/Falil
40 Pass/Fail
41 Pass/Falil
42 Pass/Fail
43 Pass/Fail
44 “Pass/Fail
45 Pass/Fail
46 Pass/Fail
47 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/Falil

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Falil

E’asleaiI

Pass/Fail

Pass/Falil

Pass/Fail

Pass/Fail

Pass/Fail

I-’assIEail

Pass/Fail

l_’ass/fail

Pass/Fail

Pass/Fail

“Pass/Falil

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Falil

Pass/Fail

Pass/Falil

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail




89

100

101

102

Pass/Fail

Pass/Fail

Pass/Fail

Pass/Fail




RSCS

Madistor Salety & Cordret Services

Calibration Certificate
ID Number: 0027441660153-0

Customer: Dennis Criswell Instrument Serial Number
Cabrera Services, Inc. Thermo Scientific Model EPD-G Mk Q0274416
2992 River Road 2.5
Vandergrift, PA 15690
Accuracy Check T
Target Value: 10.000 mrem Tolerance: 9.000-11.000
Exposure Value: 10,00 mrem As Found As Loft I
Calibration Factor 1 1
Exposure Values (in mrem) 104 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.

Outer Physical Check: Pass Tap Test: Pass -

: . ,% QA - m Calibration Date: 07/13/2012
Calibrated by: %/ Review: Expires: 07/ 1312013

\

Almosphieric Condiions - Temperature; 74°F Hurritity; 32% Baromatiic Pressure: 30.08infhg

This calibration was performed by RSCS using @ NIST Traceable radiation source (Cs-137 Beam Source SN §-1110), in conformance to the fouowlng siandnrds ANSI N323A (1997)
RSCS New Hampshire Radigactive Materiat Licanse Number: 381R. RSCS callbralion services are perfonmad in accordance with the RSCS Radialion P g and
Standard Operating Proceduce . This callbmuon cerlificate shall not be reproducad exceplin (ull without the expross wiiltan consent of RSCS, [ne

Estmaled inty for Hactad using the J.L, Shepherd end Associales Moda! 89 catibrator: 2.7%

Estimated unaedamty for measuraments collected using lhe Tach Ops Model 773 calibrator: 8.0%

Radlation Safety and Control Services, Ine.
91 Partsmoulh Ave, Stratham, NH 03885

1-800-525-8339  (G03) 778-2871 Fax (603) 778-6879  www.radsafety.com

Page 10f 1
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Calibration Certificate

AR
o
e RSC S | TD Number: 0027439160156-0

Nagwsor Sofcty & Contral Sarvice:

" Customer: Dennis Criswell Instrument Serial Number
Cabrera Services, Inc. Thermo Scientific Model EPD-G Mk ' 00274391
2992 River Road 25
Vandergrift, PA 15690
Accuracy Check
Target Value: 10.000 mrem Tolerance: 9.000-11.000
Exposure Value: 10.00 mrem ' As Found _ As Loft
Calibration Factor 1 1
Exposura Values (in mrem) 10.3 ©10.3

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.

" Quter Physical Check: Pass Tap Test: Pass

- L 4 4 QA dﬁ—i—;‘ Calibration Date: 07/13/2012
Callorated by: %Z M/\ Review. <5 Expires: 07/13/2013

Almospheri¢ Conditions - Temp 74°F Humidity: 323 8: ie Py 30.08in/hg

This colibration was peiformed by RSCS using o NIST Traceable radiation souree (Cs-137 Boam Sourca S §-1110), In conft
RSCS New Hampshire Radiozctive Material License Number; 381R. RSCS calibration services are performed in accordance with the RSCS Radiat)
Standard Operating Protedure . This calibration cetlificale shall not bs reproduced except in full without the express wriltan consent of RSCS, Ine
Estimated unceriainty for measuremenis ¢offected using the J.L. Shapherd and Associales Medel 83 catibrator: 2.7%

Estimated Inty for {s coltected using tha Tech Ops Modet 773 catibrator: 6.0%

lo the following standards: ANSE N323A (1997).
iation Protecilon Program and

Radiation Safely and Canlrol Services, Inc. .
99 Portsmauth Aveo. Stealhom, NH 03885 ' page 10f1
1-800-525-8330  (603)7708-2071  Fax (603) 778.6879  wwavsadsafely.com ,




; » ' Calibration Certificate
P R S C S ID Number: 0027436960542-0

Nadistor Safelv & Cantrz) Suryizes

Customer:  Dennis Criswell Instrument Serial Number
Gabrera Services, Inc. Thermo Scientific Model EPD MK2+ 00274369
2892 River Road
Vandergrift, PA 15690
a . Accuracy Check
Target Value: 10.000 mrem Tolerange: 9,000-11.000
Exposure Value: 10.00 mrem As Found As Loft
Calibration Factor 1 1
L , Exposure Values (in mrem) 10.4 : 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.

Ir Outer Physical Check: Pass Tap Test Pass -

Calibrated by: M % QA ia > Calibration Date: 07/27/2012
_ g Review: Expires. 07/27/2013

Atmospharic Condilions - Terperature: 74°F Humidily: 35% Barometric Pressure; 29.85inthg

This calibration was petformed by RSCS using a NIST Traceable radiation source (Cs-137 Beam Source SN S-1110), in conformance: (o the following sfandards: ANS[ N323A (1897).
RSCS New Hampshire Radioactive Material Liconse Number: 381R. RSCS calibration seivices are performed in accordance with the RSCS Radiatlen Prof Program Manual and
Stendend Operating Procedure . This calibration certificate shatl not be feproducad excapt in full without tha express writlen consent of RSCS, ne

Estimated uncerfainty for maasuroments-collected using the J.L. Shepherd and Associales Modal 89 calibrator: 2.7%

Estimated uncartainty for measurements collecied using the Tech Ops Model 773 calibrator: 8.0%

Radiation Salety and Cenlro! Services. Inc.
99 Portsmouth Ave. Stratham, Nif 03885 Pa e 1 Of 1
1-800-525-8339  (€03)778-2871  Fox{C03) 778-6879  www.rodsalely.com g



Calibration Certificate
ID Number: 0027439360540-0

‘Wl
Lot
P
Tl _

fxdizan Ssfoty & Sl Scrvices

Customer: Dennis Criswell Insfrument Seriaj Number
Cabrera Services, inc. Thermo Scientific Model EPD MK2+ 00274393
2992 River Road
Vandergrift, PA 15690
Accuracy Check
Target Value: 10.000 mrem Tolerance: 8.000-11.000
Exposure Value: 10.00 mrem As Found As Laft
Calibration Factor 1 1
Exposure Values {in mrem) 104 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.

" Quter Physical Check: Pass Tap Test: Pass

. i QA i ; E Calibration Date; 07/27/2012
Calibrated by' M %Review: %’J EXpireS: 07/2712013

Almospheric Conditions - Temperature: 74°F Humidity: 35% Baroinelric Prossure: 20.85in/hg

This calibration was performied by RSCS using a NIST Traceabte radiation source (Cs-137 Besm Source SN S-1110), in conlormanco to the following standards: ANSEN323A (1967).
RSCS New Hampshire Radicactive Material License Numbar: 381R. RSCS calibration services are performed in accordance with the RSCS Radiation Protection Progrem Manual and
Standard Opordting Procedure . This calibration certificate shall nol be reproduced excapt In full without the express written consent of RSCS, Inc .

Estiimated unceriainty for maasurements collected using the J.L.. Shepherd ang Associales Model 89 calivrator; 2.7%

Estimated fainty for llecied using the Tech Ops Model 773 calibrator; 8.0%

Radiation Safety and Contro] Sesvices, ine.
21 Portsmouth Ave, Slratham, NH 03085 Page 1 of 1
1-800-625-8330  (603) 778.2871  Fax(803) 7786670  wwwradsalely.com g

-~



e Calibration Certificate .
ot R S C S ID Number: 0027439460541-0
Qadintior Safety & Canten Sargices
Customer: Dennis Criswell Instrument Serial Number
Cabrera Services, Inc, Thermo Scientific Model EPD MK2+ 00274394
2992 River Road
Vandergrift, PA 15690
i ‘ Accuracy Check
(i Target Value: 10.000 mrem Tolerance: 9.000-11.000
Exposure Value: 10.00 mrem As Found As Left
Calibration Faclor 1 1
I Exposure Values (in mrem) 10.7 107

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.

Quter Physical Check: Pass Tap Test; Pass -

. . . QA C; 5 _ .- Calibration Date: 07/27/2012
Calbrated®y: 4 Review: ' Expires: 07/27/2013

Almosphetie Conditions - Temperature; 74°F Humidity: 35% Barometsle Pressuro: 29,65in/hg

This calibration was performed by Rscs using a NIST Traceable radiatlen sourca (Cs-137 Beam Source SN S-1110), in coaf ¢o lo the f g standards: ANSI N323A (1887),
RSCS New Hampshrre Radioactt terial Liconse Number; 381R. RSCS callbralion services are perfarmed in accordance with the RSCS Radnatlcn Protoction Program Manua) and
Standard Op sdurs , This calibration cerlificale shall no! be reproduced except in full withaut the express written consent of RSCS, Inc

Esiimated unoenamty for maasummonls colleclad uslng tha J.L. Shapherd and Associales Model 89 calibralor; 2,7%

Estimated 3 y for llected using the Toch Ops Model 773 calibrater: 6.0%

Radiation Salety snd Gonlial Services, Ing. )
a1 Portsroulh Ave, Siratham, NH 03885 Page 1of 1
1-300-825-833¢  {G03) 778-2871 Fax (803) 778-G879 wwyradsafety.com



; Calibration Certificate .
R S C S ID Number: 0027441860539-0

fladistion Saloty & Carlecl Sarvices

Customer: Dennis Criswell ‘ Instrument Serial Number
Cabrera Services, inc. Thermo Scientific Model EPD MK2+ 00274418
2992 River Road
Vandergrift, PA 15690
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
Exposurs Values (in mrem) 10.6 10.5

L

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.

|| Quter Physical Check: Pass Tap Test: Pass "

/ 3 § Calibration Date; 07/27/2012
Calibrated by: M/Re%g\m , %,_J alibration .ae 0

Expires: 07/27/2013

ie Conditions - Temperature: 74°F Humidity: 35% Baromatric Pressure; 20,65in/hg

This catibrafion was performed by RSCS using o NIST Traceablo radiation source (Cs-137 Beam Source SN S-1110), in conformance 1o the follawing standards; ANS! N323A (1 997)
RSCS New Hampshire Radioaclive Material Licanse Numbar: 381R, RSCS calibratlon services are performed in accardance with the RSCS Radiation Protection Program Mangal and
Standard Operating Procedure . This calibration certificate stall not be reproducad except In full vithout the express wiitien cansent of RSCS, Inc

Esfimaled unceriainty for measurements collecled uslng the .LL. Shepherd and Associates Modal 89 calibralor: 2.7%

Estimatod uncerlainty forr {s cotlected using the Tech Ops Mods! 773 calibrator: 8.0%

Radialion Safety and Conlral Sarvices, lac, .
01 Porismauth Ave. Strathem, NH 03085 Pace 1 of 1
1-800-526-8339  (603) 778-2871  Fax(C03)}779-6879  www.radsalety.com g
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e Calibration Certificate "

- SC S D Number: 0027440260543-0

Ardinbon Selow & Cortrl Satvicey

Customer: Dennis Criswell Instrument Serial Number
* Gabrera Services, Inc. Thermo Scientific Model EPD MK2+ 00274402
2992 River Road ‘
Vandergrift, PA 156890
Accuracy Check
Target Value: 10.000 mrem Tolerance: 9.000-11.000
Exposure Value: 10.00 mrem As Found As Loft
Calibration Factor 1 1
Exposure Values (in mrem) .99 9.9 B

As-Found Readings marked with Fiﬁdicate 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,

Il Outer Physical Check: Pass ~ TapTest: Pass J|

N

. -, % QA C} = Calibration Date: 07/27/2012
Callrated by: Review. ‘ Expires: 07/27/2013

Almaspheric Condilions - Temperature; 74°F Hurridity: 35% Baromotric Pressure: 29,65in/hg

Tils califoration was performed by RSCS using a NIST Tracesble radiation source (Cs+137 Beam Source SN 8-1110), in con! fo thie following ANSL N323A (1997).
RSCS New Hampshire Radioactive Material License Numbor, 381R. RECS calibralion services are perfonned in accordance wilh the RSCS Radiation Pratection Program Manual and
Stsndarg Operaling Procedure . This calibration cortificata shall not be reproduced except In full without the express wilten consent of RSCS, Inc

Estimated uncertainly for measurements collected using ihe J.L. Shepherd and Associates Model 8¢ calibrator: 2.7%

Esfimaled uncertalnly for measurements colfected using the Tech Ops Model 773 calibrator: 6.0%

Radiation Safety and Conlrol Services, Inc. - .
91 Portsmouth Ave, Stratham, MR 03885 Pa ge 1 of 1
1.800-625-8330  (G03) 7782671  Fax(603) 778-6879  wwwradsalely.com



",

Calibration Certificate

R S C S _____ID Number: 0027431860155-0

Radwoton Salaty & Cantend Sarvines

H
.
A

v,
e
R

Customef: Deannis Criswell Instrument Serial Number
Cabrera Services, Inc. Thermo Scientific Model EPD-G Mk 00274318
2992 River Road 2.5
Vandergrift, PA 15690 ]
Accuracy Check
Target Value: 10.000 mrem Tolerance: 9.000-11.000
Exposure Value: 10.00 mrem As Found Aslefft |
Calibration Factor 1 1
Exposure Values (in mrem) 10.6 10.6

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

Quter Physical Check: Pass Tap Test: Pass ]

/ g Calibration Date: 07/13/2012
Calibrated by: % %/Reeéw: dﬁf“

Expires: 07/13/2013

Almospheric Condilions - Temperature; 74*F Hurmidily: 32% Baromelric Pressure: 30.08in/hg

Ttits calibralion was performed by RSCS using a NIST Traceable radiation sourca (C3-137 Beam Source SN §-1119), in conformants to the following standards. ANS| N323A (1997),
RSCS New Hampshire Rudioactive.Materinl License Number: 381R. RSCS calibwation sarvices are perfonmed in accordance wiih the RSCS Radietion Protection Program Manual and
Standard Opersting Procedure . This calibralion certificate shall nof be feproduced except in full vithoul the express written consent of RSCS, Inc

Estimated inty for nents collecled using the J,L. Shopherd and Associates Model 89 calibrator: 2.7%

Eslimaled uncertainty for measuraments coliected using the Tech Ops Medel 773 calibrator. 6.0%

Rodiatidn Safety and Conirol Services, Inc.
91 Porismouth Ave. Stratham, NH 03885 Page 1 of 1
1-800-526-6338  (603) 778.2871 Fax{B03) 778-6879 wenavrddsatety.com




R Calibration Certificate “

e .
o R S C S ID Number: 0027439760154-0

fladizhior Saloty & Cantrxd Sarvices

Customer: Dennis Criswell Instrument Serial Number
Cabrera Services, Inc. Thermo Scientific Model EPD-G Mk 00274397
2992 River Road 25
Vandergrift, PA 15690
Accuracy Check 4
Target Value: 10.000 mrem Tolerance: 9.000-11.000
\ Exposure Value: 10.00 mrem As Found As Loft
Calibration Factor 1 ! 1
Exposure Values (in mrem) 10.8 10.5

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.

Quter Physical Check: Pass Tap Test: Pass "

Calibrated by: %/ ZZ, QA d‘i’s” Calibration Date: 07/13/2012
by Review. <5 Expires: 07/13/2013

Almospheric Conditions - Temperature: 74*F Humidily: 32% Baromelric Pressure; 30,08in/hg
This calvbralion was perfom'led by RSCS using a NIST Tracaable redintion source (Cs-137 Baam Source SN 5-1119), in conformance 10 the following sland:rds ANSI N323A(1997)

RSCS New Hamp teria License Number: 384R. RSCS calibration services are performed in accordance with the RSCS Radi: P 1 ang
Stardard Operaling Pmcedure This catibrafion cerlificate shall not be reproduced except in full wilhout the express vailten consent of RSCS, In¢

Estimated unoerialmy for measuremants coflected using the J.L. Shophard and Assaciates Model 89 salibrafor: 2.7%

Estimated ty for flected using the Tech Ops Modet 773 calibrator. 8.0%

Radiation Safely and Conirol Services, inc.

91 Portsmouth Ave, Stratham, NH 03885 p age 10f1

1.800-525-8330  {303) 778-2871 Fax (803) 778.6879 waw radsafety.com
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Calibration Certificate

Al e
LA
,:’ : R S C S ID Number: 0027399660152-0

Aadivtrar Sslelw & Carngl Sareiney

Customer: Dennis Criswell Instrument Serial Number
Cabrera Services, Inc. Thermo Scientific Model EPD-G Mk 00273996
2992 River Road 2.5
Vandergrift, PA 15690
H 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
ﬂ Exposure Values (in mrem) - 10.8 10.8

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

Outer Physical Check: Pass Tap Test: Pass

' Calibration Date: 07/13/2012
Calibrated by: M %’Reegw W alibration Date: 07/13/2

Expires: 07/13/2013

Amospherie Canditions - Temperature: 74°F Hpm'dily‘. 32% Baromelde Pressure: 30.08in/hg

This calibration was perfermed by RSCS using a NIST Tracesble radiation source (Cs-137 Beam Source SN S-1110), in conformance to e following standards: ANSI N323A (1697).
RSCS New Hampshire Radioaclive Material License Number. 384R. RSCS calibration services are performed in accordance with the RSCS Radiation Protectton Program Manual and
Standard Operating Procedure , This calibtation cetlificate shall not be reproduced except in full withoul the express written consent of RSCS, Ine:

Esuqqte,a\uncerlaimy for measurements collacted using the J.L. Shepherd and Associates Model 89 calibrator: 2.7%

Esfimated unceriainty for measurerments collected using the Tech Ops Model 773 calibrotar: 8.0%

Radiation Salcly and Contro} Services. Inc.
91 Portermouth Avo. Stratham, NH 03835 Page 1 Of 1
1-300-525-8338  (603) 778-2871  Fax (603) 778.6879  www.radsafely.com g




Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
Sclentific and Industrial 501 Oak Strest [] 231 sam Rayburn Parkway

Instruments CERTIFICATE OF CALIBRATION 325-235-6494 865-270-8962
Sweetwater, TX 79556, U.S.A,  Lenoir City, TN 37771, U.SA,
CUSTOMER  CABRERA SERVICES ORDER NO. 20208021/382888
Mfg. Ludlum Measurements, Inc, Model 2221 Serial No. Q\\Gz"\gl\
Mfg, Ludlum Measurements, Ing, Model 44-20 Serial No. QX0 NG
Cal. Date 25-Sep-12 Cal Due Date 25-Sep-13 Cal.interval __ 1 Year Meterface _ 202-159
Check mark [zépplies to applicable instr. and/or detector IAW mfg. spec. T. 74 °F RH 42 % Al 697.8 mm Hg

Instrument Received

¥f Meter Zerced
i Resetck.

m Within Toler, +-10% [} 10-20% [T} Outof Tol. [} Requiring Repair [7] Other-See comments

(1 Background Subtract [\ Input Sens. Linearity
(f Window Gperation [ Geotropism

7] New Instrument

il Mechanical ck.

A F/SResp. ck
44 VDC

[?j Audiock. [T} Alarm Setting ck. [ Batt. ck. (Min. Volt)
E’] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [[] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Instrument Volt Set _ Comments V' Input Sens. Comments mV Det, Oper. __Comments  V at Comments mV B?ar?g};%’g 100 = 10 mv
71 HV Readout (2 points) Ref./Inst. 500 I B V  Ref/inst. 2000 I AN v
GOMMENTS:

Peak settings Gross Counts Model 2221 currently set

High Voltage: 704 V 1050 v for gross counts.
Threshold dial: 642 100 (10mv) High voltage set with detector
Window dial: 40 n/a connected.
Window Position: "IN" "ouT"
Resclution for Cs137: =%.21% n/a Firmware: 261028
Calibrated with 5' cable. OL checked but not set. 1 minute background count: 10,85lcpm
© Gamma Calibration: GM detectors positioned perpendicular 10 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*
x1K 400kepm o) Ny d
x1K 100kcpm \og \s v
X100 40kcpm haatale] NG5
x100 10kepm oG \ed
x10 4kcpm M M oG
x10 1kepm AN AGLY
x1 400cpm “\ow WO
X1 100¢cpm Ao A
*Uncentsinty 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*
Rt 400kcpm IRART (o eeddioy | Sk 500kcpm B00kK Byol ~
40kepm 20w f. 2003 50kcpm %o | o~ %0 )
___4kepm.  _aee \ . _3eq m\m ......... Skepm 5\ A 58
-400cpm ) Mo . _.500gpm_ Boa N\ Bue -
40cpm N J A 50cpm %0 hols)

Ludlum Measurements, Inc. corlifies - that the gbove instrument has been calibraled by standards traceabie to the Nalianal Inslitute of Standards and Technolegy. or o the calibration facililies of
ather Intemationa! S!andards Organization members, or have been derived from accepted values of natural physicat constanis of have been derived by the ralio lyps of calibration lechniques.
The calivration system confarms lo the requirements of ANSUNCSL Z540-1-1994 and ANS) N323-1978 State of Texas Calibration License No. .O-18G3

Reference Instruments andfor Sources: {_joss [ J280 [ ]720 ["']734 (Cires {31131 [J1ste [J1ss6 15105 [Jsrrco  [Isr1sco

[TJeosas [J70807 [ Jraat0 [Jess1 [lessz [[Je112 [Imses [ s394 [Is40sa | T304 [Jreve[Jvioos1 [Jvioos2 {_fvosz

[] Alpha SN (] Beta S i [] Other

(34 m 500 SIN 63893 [T1 Oscilloscope S/N [ Multimeter SN 93870637
Calibrated By: \&x\\qm ”}W Date _31-SeQ\3

Reviewed By: ‘-\}\m\ X.—A R Date Z\o S.Qc‘) 7
This cartificate shall not be reproduced except in full, without lhe vrritten approval of Ludium Measurements, Inc. ACInst. || passed Dielectric (Hi-Pot) and Continuity Test
FORMC22A 0511212012 Page N\ _of S\ __ only 7| Faited:




LUDLUM MEASUREMENTS, INC,

Designer and Manufacturer

of 501 Oak Street [} 231 sam Rayburn Parkway
Sclentiic and Industrial 325-235-5494 865-270-8362
Instruments Sweetwater, TX 79556, US.A.  Lenoir City, TN 37771, U.SA.

Bench Test Data For Detector

Detector 44-20 Serial No. RR{QNN\QG
Customer GCABRERA SERVICES Order . 20208021/382888
Counter 2221 Serial No. Q0e\¥a Counter Input Sensitivity 10 mv
CountTime G  Sec o PSS Distance Source to Detector S\;\R(;ou:.{
Other
High Isotope QNenmwy_ . Isotope  Isotope ___ Isotope
Voltage Background Size MOSN, (2 Size Size Size -
PN SN AP
LB0 N \DAN
A0 NG AR
LTS AN AR
MRS e AY A\
P \aBn AR \RONY
\\Q0 NA% _A\I:vwa
N\So AYEINAN AN
A0 \1’33\‘ NAN\"NG
NS NARS ASAAY
\ROS NAB™ \"Q“E\

Signature %giffmt .’)_)&m'\ﬁm Date "3\5‘5&9\‘\:{

FORMGeA oszn2 Page S0 of B e Sewing The Nuclear Industry Since 1962 e



Destgner and Manufacturer

LUDLUM MEASUREMENTS, INC.

of
Scientific ahd Industrial 501 Ozk Street (13 231 Sam Raybum Parkway
nstiuments CERTIFICATE OF CALIBRATION ¢ ouc c104 A
] Sweetwaler, TX 79556, U.S.A. Lenoir City, TN 37771, U.S.A.
CUSTOMER  CABRERA SERVICES ORDER NO, 20207566/382613
Mfg. Ludlurm Measurements, Inc. Model 2221 Serial No. NG\,
Mfg. Ludlum Measurements, [nc. Model 44-20 Serial No. R RLALANOR
Cal. Date 19-Sep-12 Cal Due Date 19-Sep-13 Cal. interval 1 Year _ Meterface 202-159
Check mark @pplies to applicable instr. and/or detector IAW mig. spec. T. 74 °F RH 48 % Al 701.8 mmHg
[C] New Instrument Instrument Received d]Wlthin Toler, +-10% [ ] 10-20% [T] Qut of Tol. [T} Requiring Repair [_] Other-See comments
4 Mechanical ck. {4 Meter Zeroed {_1 Background Subtract I/ loput Sens. Linearity
[ F/S Resp. ck i Resetck. i/ Window Operation [ Geotropism
¥4 Audio ck. {1 Alarm Setting ck. /A Balt. ck. (Min. Volt) __ 4.4 VDC
[] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.8 rev 02/07/97.
i ) Threshold mv
Instrument Volt Set __ Comments  V Input Sens. Comments mV Det. Oper. _Comments _ V at Commefits mV  Dial Ratio 100 = 10
{7 HV Readout (2 points) Ref./Inst. 500 I WS V Ref.Jinst. 2000 1 \& \'4
'COMMENTS:

Peak settings Gross Counts Medel 2221 currently set

High Voltage: 665 Vv 1000 v fOor gross counts.
Threshold dial: 642 100 (10mv) High voltage set with detector
Window dial: 40 n/a connected.
Window Position: "IN® "oyt
Resolution for Csl37: =9,36% n/a Firmware: 261028

BN
OL checked but not set. N e et aronad, ORI 20,58\ ek
N

—

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

REFERENCE INSTRUMENT REC'D INSTRUMENT

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

xiK 400kepm N\oyo a9

x1K 100kcpm O o A0

x100 40kepm D\ My

x100 10kepm A 0%

x10 4kepm = Yoy wya

x10 Tkepm QO AN

X1 400cpm W “ae

X1 100cpm Qv \ao

*Uncerlainty within £ 10% C.F. within £ 20%

ALL Range(s) Calibrated Electronicaily

REFERENCE INSTRUMENT ' INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING? CAL. POINT RECEIVED METER READING*
. . Lo )
Resdoul ___400keom. LSRN NN ST Scale ___500kepm_ ~S00% son 500\ ey
____40kcpm_ e /o __39_\&3____[_ . 50kcpm Ro P 5% | -~
4kepm s L O 5kcpm 5 ( 5\ {
400cpm No _\ WO 500cpm_ __‘;w_o__\v See N\
40cpm W \ - X 50cpm ) RO 50

Ludium Measurements, Inc. cerlifies that the-above instrument has been calibrated by standards traceable to the National Institute of Standards and Technolagy. or lo tha calibration facilitiss of
ofher International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the rallo typa of cal‘:bra!ion lgohnigues.
The calibration system conforms to the requitements of ANSUNCSL Z540-1-1984 and ANSI N323-1978 State of Texas Calibration License No. LO-1863

Reference Instruments andlor Sources: [_Joss [ 1260 {720 [(J734 [TJ7st [ 1131 {116 [J1ess [ ]sto5 [ _Js717c0  [}s71eco
[(Jeosss [17ossr [ J73410 Jesss (Jessz [Jo112 [ Imses [1s-304 [ is-1054 (1304 [JTe7e [JTi0081 []T10082 {]ves2

] Other

] Beta S/N

[ Alpha SN

93870637

34 m 500 S/N 63893 7] Oscilloscope SIN [ Multimeter SIN

Calibrated By: W
"\A%A

Date A\ .S<.£°\3
N AY

Date 2.0 .Se,f‘; 12

AC Inst,
Only

no

Reviewed By:

Passed Dielectric {Hi-Pot) and Continuity Tesl

This cettificate shall not be reproguced except in full, vithout the wrilten apgroval of Ludlum Maasuremenls, Inc.
Failed:

FORM C22A 061122012 Paga __\ of oL
£




Designer and Manufacturer

of

Sclenptific and Industrial

Instruments

LUDLUM MEASUREMENTS, INC.

501 Oak Street {T] 231 Sam Raybum Parkway
325-235-5494 865-270-8962

Sweelwater, TX 79556, U.S.A. Lencir Gity, TN 37771, U.S.A.

Bench Test Data For Detactor

Detector 44-20 Serial No. RQAGA WD
Customer CABRERA SERVICES Order #. 20207566/382613
Counter 2221 Serial No._ 3 \G2NDY Counter [nput Sensitivity 10 my
CountTime _& Socond s Distance Source to Detector S\:\Q‘Q@\Q{
Other
High Isotope P\ QAN lsotope [sotope . {sotope
Voltage Background Size R o NN\ o Size___ Size Size
SNwo AN06 \aa\22.
ADe 2030 AR
3¢ \dou A38% AN G0
AT o 23N\ AN
AL BN NSNS
\\Ho PTG RN
Qo AN \NASHY
\25e RARYI PR :
OO W\ EReAR
Signature _ N9 masusoS_“Meneniyosmes Date \""\'SQQ' AR,
Q. (O N
FORM Gdh 013112012 Feae il _2\"' o Serving The Nuclear industry Since 1962 e




Designer and Manufacturer ' LUDLUM MEASUREMENTS, INC.

of
Sclentific and ndustrial 501 Oak Street (] 231 Sam Rayburn Parkway
Instruments CERTIFICATE OF CALIBRATION 325-235-5494 865-270-8962
‘ - Sweetwater, TX 78556, U.S.A. Lenoir City, TN 37771, US.A.
CUSTOMER  CABRERA SERVICES ORDER NO. 20211633/385041
Mfg. Ludlum Measurements, Inc. Model 2221 Serial No.  \I\SAY
Mfg, Ludjum Measurements, Inc, Mode! 44-20 Serial No. € R AAABN
Cal. Date 27-Dec-12 Cal Due Date 27-Dec-13 Cal. Interval 1 Year  Meterface 202-159
Check mark @pplies to.applicable Instr. and/or detector IAW mfg. spec. T 70 °F RH_- 20 % Al 699.8 mm Hg
{1 New Instrument Instrument Received Ej Within Toler. +-10% (7] 10-20% [} Outof Tol. [} Requiring Repair [} Other-See comments
{;2[ Mechanical ¢k. [\ Meter Zeroed [7] Background Subtract A Input Sens. Linearity
[ F/S Resp. ck 3 Resetck. 4 Window Operation [f Geotropism
A4 Audio ck. [] Alarm Setting ck. [ Batt.ck (Min.Volty) 44 VDC
(£ Calibrated In accordance with LMI SOP 14.8 rev 12/05/89. {7} Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Thresheld ) mv
Instrument Volt Set _ Comments V' Input Sens. Comments mV Det. Oper. _Comments _V at Comments mV  Dial Ratio 100 = 10
& HV Readout (2 points)  Ref/nst. 500 f 3593 V  Ref.inst. 2000 .G v
COMMENTS:
' ) Peak settings Gross Counts Model 2221 currently set
High Voltage: 673 V 1000 v for gross counts.
Threshold dial: 642 106 {1L0mv} High voltage set with detector
Window dial: 40 n/a connected,
Window Position: MIN® rouT” OL Checked but not set.
Resolution for Cs137: =8,61% n/a Firmware: 261027

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

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

REFERENCE INSTRUMENT REC'D INSTRUMENT -
RANGEMULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1K 400kcpm AT ARN)
x1K 100kepm \OY \oQ
x100 40kcpm wos Y
x100 10kcpm oo o
x10 4kepm oo . Mb
x10 1kocpm Y A%
x1 400cpm : ARY) AT
x1 100cpm A DU
“Uncertainty within + 10%  C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
- Digital Log :
Readout 400kepm MAQUN tedy VOONS wy - | Scale 500kepm Noo¥ sen Mx_ug_u,_
40kepm_ woo [ YN/ 50kepm 50 )~ < |y ‘
4kepm e\ oy \ , Skepm 5 (( i
400cpm a9 \ Wo \ 500com sue\ Y
40cpm W \ N \ 50cpm < \ -3 \ !

Ludlum Measurements, Inc. cerlifies lhat the abova instrument has been calibraled by standards traceable lo the National institute of Standards and Technology, or to the calibration facilities of
oiher intornational Slandards Organization members, or have been derived from accepled valuas of natural physical constants or have been denved by the relio type of cahbra{ion {achniques.
The calibralion system contosms Lo the requirsments of ANSIINGSL Z540-1-1994 and ANSI N323-1978 State of Texas Catibration License No. LO-1863

Refarence Instruments and/or Sources: [_Joss {j2s0 {720 [J734 {781 (J1131 ['__i1s1§_. [J1ses {1s1058 [ Is717c0 [ ]sr19c0
[Teosss [J7oeo7 [J73410 [Jess1 [dess2 [Jo11z [Imses (s394 [1s-1054 1304 []7e7e (1710081 ] Ti0082 [ vas2

[ Alpha SIN (] BetaSiN [] Other
[37 m 500 S/N 63883 [7] Oscilloscope S/N [\ Multimeter S/N 93870637

 Gallbrated Byi\lt\w)\b/m\dl%’\' pae ANQCLAY
Reviewed By: \XLB —y— Date Zﬁ b,e,cf 2.

This certificate shall not be reproduced except in full, withouk the wiitten approval of Ludium Measurements, Inc. ACInst [7] passed Dielectric (Hi-Pot) and Continuity Test [
FORM C22A 051272012 Page__\_ O D\ Only [ Failed: 1




LUDLUM MEASUREMENTS, INC.

Designer and Manufacturer

of 501 Qak Street {1 231 Sam Rayburn Parkway
Scientific and Industrial 325.235-5404 865-270-8962
astruments Sweetwater, TX 79556, U.S.A.  Lenoir City, TN 37771, U.S.A.
Bench Test Data For Detector
Detector 44-20 Serial No. QQQQ\\(\S"\
Customer CABRERA SERVICES Order £. 20211633/385041
Counter 2221 Serial No._ \6\S%n Counter Input Sensitivity 10 my
CountTime G SEeonMY Distance Source to Detector ~Swg ‘c\w&
Other
High Isotope Pes ) Isotope ____ Isotope ___ lIsotope _____
Voltage Background Sileg&_r\:\, & Size o Size . L Size
2063 NG NGRS
BS0 | \GS NN
SO0 N3N \Nashiny
SaS0 ANCAN \NIHO
%\ U0 AN \AbbG
\ QB0 NS N
ARG 1N ALATN ANSLSOXN
N\So NN, A\ b330

N0 | Asan AN
S AGIE IEA\NEN

Signature QR ARS :x}) M\\Q‘ Date 3 \~New

FORM G4 osr/a2 Pae T30 e Serving The Nuclear Industry Since 1962 e



Designer and Manufacturer

LUDLUM MEASUREMENTS, INC.

of
Scientific and Industrial 504 Oak Street [7] 231 Sam Rayburn Parkway
Instruments CERTIFICA TEOF CALIBRA TION 325-235-5494 865-270-8962
Swestwater, TX 79556, U.S.A. Lenol Gily, TN 37771, US.A.
CUSTOMER  CABRERA SERVICES ORDER NO. 20205329/381338
Mig. Ludlum Measurements, Inc. Model 22241 Serial No. 271539
Mfg. Ludlum Measurements, Ine. Model 43-93 Serial No. (O/e 29 / 9 30
Cal. Date 16-Aug-12 Cal Due Date 16-Aug-13 Cal, interval _ 1 Year  Meterface 202-783
Check mark Eyépplies to applicable instr. and/or detector IAW mfg. spec. T 74 _°F RH 45 % Al 696.8 mm Hg

(] New Instrument Instrument Received  [[}Within Toler. +-10% [} 10-20% (] Outof Tol. [] Requiring Repair [T] Other-See comments
[ Mechanical ck, 4 Meter Zerced [[] Background Subtract {1 Input Sens. Linearity
[T} F/S Resp.ck " Resetck, [ Window Operation i Geotropism

Iy Audio ck. [] Alam Setting ck. [ Batt. ck. (Min. Valt) 2.2 VDC
Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [[] Calibrated In accordance with LMI SOP 14.8 rev 02/07/97.
Threshold mV
Instrument Volt Set 725 V Input Sens. Comments mV Det. Qper, 725 V at commevts mV  Dial Ratio =
[Z HV Readout (2 points) ~ Ref./Inst. 500 | ST V  Reffinst. 1500 1 (STQ v

COMMENTS:

@€ a Hace t mod Lok c ot &4

Efficiencies for Th230,Sr90Y90,Tc99,and Ni63 are as follows in 4pi:

Th230: act.3,220dpm ct.

710cpm -Bgl ct.708cpm 22%

Sr90Y80;: act.35,151ldpm ct.12,910cpm -Bg226 ct.1l2,684cpm 36%

Tc99: act.33,200dpm ct.6910cpm -Bg226

ct.6,684cpm 20%

Mi63: act.278,580dpm ct.66lcpm ~Bg226 ct.435cpm 0.156%

FIRMWARE: 390092

Alpha Sensitivity:120mv
Beta Sensitivity:3.5mv
Beta Window:30mv

Overload set to simulate a light leak with Am-241 Slmdpm.

Instrument calibrated with 5!
set with detector disconnected.

H.V.

4Pi

cable.

Gamma. Calibration: GMdetectors positioned perpendicular to source except for M 44-8 in which the front of prabe faces source.

(28

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

X1000 400kepm Hoo Foo
X1000 100kcpm QD JOoo
X100 40kcpm Y0 /oo
X100 10kepm {oo /90
X10 4kcpm o> [%ce)
X10 1kcpm /00 pe)
X1 400cpm YD oo
X1 100cpm /90 pies)

*Uncentainty 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*

Dt 400kcpm tfx0319 Y0089 e
40kepm a9/ Yoog/
4kcpm HO/Q o/0
400cpm e &g
40cpm 4] O

Ludium Measurements, (nc. certifies {(hat the above instrument has bean calibrated by standards traceable lo the National Instituts of Standards and Technology, or to the calibration facllliies of
other Infemational Standards Qrganization members, or have bean derived rom accepied valuss of natural physical constants or hava been derived by thae ratlo type of calibration techniques.
‘The ¢calibeation syslem conforms to the requirements of ANSUNCSL 2540-1-1994 and ANSI N323-1978

State of Texas Caiibralion License No, LO-1963

Reference Instruments and/or Sources: [_Joso [J2s0 [J720 [J7as [Jve1 [Jt131 [J1e1s [J1ess [ s10s [Jsri7co  [[Isrisco

(Teosse [Jross7 [7aa10 (Jess1 [Jess2 [Jemz [Imses [)s-3e4 []s-1054 (] 7804 [Je7e 7] Ta0081 [J710082 []vee2

i Alpha SIN

PU-239 #2928

EZ Beta S/N

TC-99 #5296 Sro0 #4016

[} Ofther

{7 m 500 S/N ¢ 238275

s Muttimeter S/N

70602489

. [] Osciltoscope S/N

AN

Calibrated By: Ql

Lo NZT)

&

Date

Reviewed By:

ey

/{‘%;Arowr(c

This cerlitiento shall not be reproduced axcept j
FORM C22A  06/12/2012 Page _[

_of

full, without the writlen approval of Ludium Measurements, Ine.

Date ZO .C\ ua\\—L

AC Inst,

Only Falled:

Passed Dielectrle (Hi-Pot) and Continuity Test

-
(1




LUDLUM MEASUREMENTS, INC.

Desigrer and Manufacturer POST OFFICE BOX 810 PH. 325-235-5494
o .
Scientific and Industrial 501 OAK STREET FAX NO. 325-235:4672
Instrumerits SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 43-93 Serial No. R 2910 30 : Order#  20205329/381338
Customer CABRERA SERVICES Alpha Input Sensitivity /20 mv
Counter __ 22241 SerialNo.___ 2.7/ &5 29 Beta Input Sensitivity S mv
Count Time __1Minute Beta Window 30 mv
Other Distance Source to Detector 5 wséaz
[sotope B};thfi _ Isotope _J-9G5 [sotope S AF9¢FO
High Background Size 2¢ oo Size 33,2 coolan Size 3¢ /S {ofpar
Voltage Alpha Beta Alpha Bela Alpha Beta Alpha Beta
it | i zo> | 5Y79 ¢ 3B | 9 1582 [ i /689
¥ oS O izec | $719 i sof | il (507 | 2 i iR70
10O { P 3oo | S¥dY 1 (093 (2. i Yog> ] 226/
[C] Gas Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.
[[] Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.
13
Signature (Uenal) Ac oo Date | (OV,A Uiy - (2
FORM G48 03/14/2010 page & of C~

e Serving The Nuclear industry Since 1962



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of

Scientific and Industrial 501 Oak Street [ 231 Sam Raybum Parkway
Instruments CERTIFICATE OF CALIBRATION 325-235-5494 BB65-270-8862
: Sweetwater, TX 79556, U.S.A, Lenoir City, TN 37771, US.A.
CUSTOMER  CABRERA SERVICES ORDER NO. 20204774/381039
Mfg. Ludium Measurements, Inc. Model 22241 Serial No. 2 2 2 8 VL(
Mfg. Ludlum Measurements, Inc. Model 4303 Serial No. P/Z YWY EYS
Cal. Date 8-Aug-12 Cal Due Date 8-Aug-13 Cal Interval ___ 1Year _Meterface _ 202-848
Check mark @pp[ies to applicable instr. and/or detector IAW mifg. spec. T__ _ 73 °F RH 36 % Al 702.8 mm Hg
{7] New Instrument Instrument Received =y Within Toler. +-10% [ ]10-20% [} Out of Tel. [} Requiring Repair {"] Other-See comments
s Mechanical ck. 4 Meter Zeroed [[1 Background Subtract (3 lnput Sens. Linearity
I F/S Resp. ck /7 Resstck. /4 Window Operation 4 Geotropism
4 Audio ck. [} Alarm Setting ¢k, [ Batt ck. (Min.Volty ____ 2.2 VDC
[JCalibrated in accordance with LMl SOF 14.8 rev 12/05/89. {7} Calibrated in accordance with LM( SOP 14.9 rev 02/07/97.
) Threshold mvV
Instrument Volt Set 950 V Input Sens. Comments mV Det. Oper. 950 V at Comments mV Dial Ratio =
7] HV Readout (2 points) Ref.finst. 500 ! Yc_j [ V  Ref/nst. 1000 ! _/QQ 5 A%

COMMENTS:

Th230 SN:E121495 Size:18800dpm, Counts:4112cpm, Background:2cpm, 4pi Eff:20.75%
Tc99 SN:5280 Size:93200dpm, Counts:22481cpm, Background:248cpm, 4pi Eff:23.85%
SrY90 SN:5281 'Size:98550dpm, Counts:36378¢pm, Background:248cpm, 4pi Eff:36.65%
Ni63 SN:4017 Size:278834dpm, Counts:1320cpm, Background:248cpm, 4pi Eff:0.38%
Th230-SN:E121495 Size:10100cpm, Counts:4112cpm, Background:2cpm, 2pi Eff:40.69%
Tc99 SN:5280 Size:58300cpm, Counts:22481cpm, Background:248cpm, 2pi Eff:38.13%
SrYQ0 SN:5281 Size:68985cpm, Counts:36376cpm, Background:248cpm, 2pi Eff:52.37%
Ni63 SN:4017 Size:138417cpm, Gounts:1320cpm, Background:248cpm, 2pi Eff:0.76%
Alpha Sens:120mv ; Beta Sens:3.5mv ; Beta Window:30mv ; Firmware:390094

Cal'd with 5ft cablé ; HV set with detector not connected ; OL set ta simulate light leak
Garmma Calibration; GM detectors positioned perpendicular to source excapt for M 44-2 in which the front of probe faces source,

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

x1000 800k cpm oo Svo

x1000 ' 200k cpm 200 A00

%100 80k cpm Lo Sno

x100 20k cpm POy : 200

x10 8k cpm BOO 20

x10 2k cpm 200 ROQ)

x1 800 cpm <eoa F00o

X1 200 cpm A00 200

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

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING?| CAL. POINT RECEIVED METER READING*
Readout 800kcpm Ro0Y39 B0oY3 52e
__80kcom 664y _BooYY
8kcpm 00 Kooy
800cpm %00 $00
80cpm . %0 g0 e

Ludturm Measurements, Inc. certifies that the above instrumant has been calibrated by standards traceable lo the Nationa! Instifute of Standards end Technslogy, of to the calibration facilities of
other International Standards Organization members, or have been derived from accepted values of nalural physical canslants or have baen derived by Ihe ratio fype of cafibration 1r_zchniques. _
The calibration system conforms lo the requirements of ANSUNCSL 2540-1-1994 and ANS| N323-1978 State of Texas Calibration License No, LO-1963

Reference instruments andfor Sources: [Jose [J2s0 [J720 [J734 [ Jver [ 11131 ([J1ete [ J1evs [s105 [_|s71vco [ ]s713c0

[Movess [J7osor [J73sa10 [Jesst [1essa (o112 [Imses [ 1s-30a [Js-1064 (] T-304 [J1ave [JT1o081 [JT10082 []voes2
4 Alpha SIN Pu239 SN:7063 4 Beta SiN Tc99 SN:5280, SN:5281 (1 Other
[ m 500 SN 190566 [] Oscilloscope SIN [ Multimeter SIN 86250390

Calibrated-By: %ﬂ%‘” Date 8-",’/40(.?. Q
Reviewed By: %Q\\g»} \(AN_;\ pate _& A \;A\\'L

This cartificate shall not be repraduced except ‘lnfﬂ. with
of

FORM G224 05/12/2012 Page Only 1" Failed:

nnzm weilten approval of Ludlum Measurements, Inc. AGC Inst. f:] Passed Dielectric (Hi-Pot) and Continuity Test




' LUDLUM MEASUREMENTS, INC.
Cesigner and Manofacturer POST OFFICE BOX 810  PH. 325-235-5494
Scientilic and Indusidal 601 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

Instruments
Bench Test Data For Detector
" Detector 43-93 Serial No. P/L qAY 4 cysS Order #. 20204774/381039
Customer CABRERA SERVICES Alpha Input Sensitivity [ Ao mv
Counter 22241 __ Serial No.__7) g‘?ﬁ-“/‘[ Beta Input Sensitivity 2.5 mv
Count Time __1Minute Beta Window o mv
Other Distance Source to Detector Sor 74; el
Isotope 7HRID  Isotope _7c. G 79 Isotope m Isotope _ 4065
High Background Size _/‘i&dam Size ﬁ.@c){m Size _F§SS 0  SiZ8 Q7873 ofn
Voltage 4 s Beta Aipha Beta Alpha Beta Alpha Beta Alpha Beta

QS| 4 P2 Mol ye | Y9 %3] Y 135270 3 A3

95D | R 1Y% |Yun i 9%7| 3y iaver| ) 36374 R {320

a5l 3 %3 |YabS )3S | Bp (ASWhl 5 I BAEY | 2yzo

H
H
.

{1 Gas Proportional detector count rate decreased < 10% after 15 hour static test using 38" cable.
[] Gas proportional detector count rate decreased < 10% after § hour static test using 39" cable and alpha/beta counter.

Signature %M g/”?/\—”"“ ) Date g ;,205’~ { 2

FORM C48-1 03/11/201¢ Page ?‘ol a

e Serving The Nuclear Industry Since 1962



Designer and Manufacturer

LUDLUM MEASUREMENTS, INC.

of !
N N POST OFFICE BOX 810  PH. 325-235-5494
Scientlfic and Industrial
InsUbmens CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235.4672
. ' SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER  CABRERA SERVICES ~ ORDER NO. 202041061380582
Mig. Ludlum Measurements, Inc. Model 2360 Serial No. 202298
Mrg. Ludlum Measurements, inc. Modet 43-93 Serial No. PRZ11 704
Cal. Date 25-Jul-12 Cal Due Date 25-Jul-13 Cal. Interval 1Year Meterface ____ 202-855
Check mark [ﬁpplies to applicable instr. andfor detector IAW mifg. spec. T. 12 _°F RH 24 % Al 700.8 mm Hg

{J Newnstrument  Instrument Received

il Mechanical ck.
[} F/SResp.ck

[4 Meter Zeroed
[ Resetck

[ Within Toler. +-10% []10-20% [7) Outof Tol. [ ] Requiring Repair [ ] Other-See comments

[ Background Subtract
R4 Window Operation

7] - Input Sens. Linearity
A Geotropism

[l Audio ck. [T) Alarm Setling ck. A Batt. k. (Min. Volt) 22 VDG (] RS-232Port OK
I_T"_f Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
 Instrument Volt Set 750 v - )
" 7] HV Readout (2 points) ~ Ref./Inst, 500 !} 502 V Rel/lnst. 2000 ! 2000 \'4

Firmware Version: 34010827 (EEPROM Settings)

Alpha Threshold: {20 v User Time: LE) Miavies

Beta Threshold: g5 v Alpha Alarm:  gape

Beta Window: 30 mY Beta Alarm:  gpo00

Overload  suf 1o siulate o kght leak ABAlam:  Boogo —

Instrument calibrated with a %t ¢~ cable, Model 2360 Date: -7 /25 /2012

High voltage set with detector disconnected Calibration Date Due: 7/25/2013

COMMENTS:
Tc99 Size: 28860dpm (18000cpm) Bkgd:x> 285cpm Rdng:> S5744cpm 4
8r9QY90 Size: 35204dpm (24643¢cpm) Bkgd:~ 285cpm Rdng:= 12468cpm 4
Nig3 Size: 278697dpm (139348%cpm) Bkgd:a> 285cpm Rdng:x 1039cpm 4
Th230 Size: 19800dpm (10100cpm) Bkgd:~ 2cpm Rdng:= .3967cpm 4

Pi Eff:~ 18.92% 2 Pi Eff:~ 30.33%
Pi Eff:~ 34.61% 2 PL Eff:=~ 49.44%
Pi Eff:> 2.71% 2 Pi Bff:x 35,41%
Pi Eff:= 20.03% 2 Pi Eff:» 39.26%

Gamma Calibratlon: GM.dstectors positioned perpendicufar 1o source except for M 44-9 in whlch the front of probe faces source.

REFERENCE INSTRUMENT-REC'D INSTRUMENT
RANGE/MULTIPLIER CAL, POINT "AS FOUND READING" METER READING*
x1000 400 kepm Hoo Yoo
x1000 100 kepm 100 100
x160 40 kepm Yoo [2sq}
x100 10 kepm {00 {7}
x10 4 kepm Hoo Heo
x10 = 1 kepmit ! 100 lop
x1 400 cpm Hoo Yoo
xi 100 cpm [lo%) 100
*Uncerfainty within 2 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* -
igi : Lo
Eg%ut 400 kepm - Yoozglo) Heoz&ls) Scale
40 kcpm Hool Yoo3
4 kepm Hol Hol
400 cpm o Yo
40 cpm y q

Ludium Measurements, Ine, certifies that the above instrurment has been calibrated by standards iraceable to the Nelicnal Institule of Standacds and Technology, or o the callbration facilities of
ather intematicrial Standards Organization members, ar have bean derived from accepted vélues of nafural physical constants er have been derived by the ratio type of calibration techniques.
The calibration system conforms (o the requirements of ANSINCSL Z540-1-1894 and ANSI N323-1978

State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [7]73410
Cs-137 Gamma SN [ 1162 [Jet1z [mses []5105 [[] T1o08 [] 7870 qsﬁz [ ql
(74

A Alpha SIN Th230#121485

[ m 500 SN 251108

Calibrated By:

[TJ11s1 (e Tose

sR2ZoYaT16

L4 Beta SIN Tco9#5279;Ni63899NI2204017

[TJ2sc [eosss [J7oss7 [_] Re-228 St y9a2

E551 [']72'0 G734 [J1e18

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

[] Other

[[J Oscilloscope SIN

[/ Multimeter S/N 15060230

Date 25JvLi2

Reviewad By: M \-\-.__ '\_,

pate 20 NaL AL
S .

This certificate shall not be repréduqed oxceapt in full, wilkoyt the written approval of Ludiurn Measutemenls, Ine. l

FORM £22§ 1072412011 " Page _.J__"f

ACTnst ] Passed Dielectric {Hi-Pot) and Continuity Test
Only [ ] Falied:




Designer and Manufacturer

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

Scientiic an::ndusmal 501 OAK STREET FAX NO. 325-235-4672
instruments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Detector 43-03 Serial No. PRz 76¢ Order #. __20204106/380582
Customer CABRERA SERVICES Alpha Input Sensitivity 120 mv
Counter 2360 Serial No. 207 398 Beta Input Sensitivity .3:5 mv
Count Time __1Minute Beta Window 30 mv
Other Plategavd with a 5’ C-cable Distance Source to Detector Surface
-~
_ Isotope Th23p Isotope Ted9 {sotope 5r90Y30 _  isotope Ni(3 ‘
High Background Size 19800 pm _ Size 28860 dors_ Size 35204 dpm Size 22661 Tdom_
Voltage g Bela Alpha Beta Alpha Bela Alpha Bela Alpha Beta
725 i 197 3634 502 idssz (s 1083 |2 272
~7%0 zgp  |3967 7 sy |3 j2%s i 039
a5 2 217 Hosd ‘ngs 7529 iz 2697 |1 2247

| Y

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

[T Gas Proportional detector count rate decreased
< 10% after 5 hour siatic test using 39" cable and alphafbeta counter.

7 Gas proporticnal detector count rate decreased

Date zsyuriz

Signature }mw 7’&&%

FORM C4B-1 031172070 page L of L

e Serving The Nuclear Industry Since 1962 o



Lesigner and Manulacturer

of LUDLUM MEASUREMENTS, INC.
Sefentilc and indstil CERTIFICATE OF CALIBRATION POST OFFICEBOX 810  PH, 325-235-5494

501 OAK STREET FAXNQO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER CABRERA SERVICES

. e e e e e  ememsemmnn. ORDER NO. 20198463/377281
Mfg. Lugdlum Measurements. Inc.. . Model _________ 3030E , seraino. 2L 26(/
Mfg. ____ Ludium Measurements. Inc. ... Model e 43:10:1. serciNo._ PR320 E
Cal. Date 30-Apr-12 Cdal Due Date 30-Apr-13 Cal. Interval _____1 Year
Check mark Sf’ applies 1o applicable instr. and/or detector IAW mfg. spec. T ... 713 _.°F RH 36_% Al 700.8 . mm Hg
[71 NewInstrument  Instument Received ¥y Within Toler. +-10% [_110-20% [ Outof Tol. [} Requiing Repair "] Other-See comments
# Mechonical ck. {7} window Operafion
V| Audio ck.
- Alpha Sensitivity ___ 120 mVY BetaSensitivily _____ 4. mV BetaWindow _50 _ mV
CrCalibrated in accordonce with LMI SOP 14.8 rev 12/05/89.
Instrument VoltSet 575 . . Vv High Voltage set with detector connected.
i\:ﬁ HV Readout {2 points)  Ref./Inst. 500 i So.l vV Ref./Inst. 1000 / ???‘ v
(EEPROM Setiings)
Instrument in DPM mode. {PC) Count Time:
QC mode turned Z’ﬁ: _1ON Alpha Alarm: §99999 cpm

Firmware version: :EﬁjQ{ 2. / 6 ' Befo Alaim: 999999 com

Overload checked but notset, Alpho/Beta Alarm: 999999 cpm ‘
Battery valtage measured at f 2 b vac. Caiibration Due Dote: ¥ /. F0 £ 20473
C-14 Efficiency ~ 2 Z 3 %(4 pi) Net LOC |Loss of Count) time = 30 minutes {defautt}

‘ REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alpha Channel
Digital Readout 400K cpm _‘__,,33_2,‘2”23,@ D> 29972 (o )
40K cpm RGP 2975 ‘
4K cm . 47X ¢ N 4 Yoo /
. 400cpm. . . MO N vy \)
40 cpm. . i Y
. 40cp Y =
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel . .
Digital Readout 400K cpm 3G aldy (07 25945 ( o>
e AQKCPML .. B T -S4 &
. .4Kcpm e MO S /X7
e ADDCPm Y&
40.com . , Y
*Uncertainty within £ 10%  C.F. within 2 20% (0} indicates 0.1 minute count
COMMENTS: /

See Attachment for efficiencies.

Ludlum Measurerments, Inc. carfifies thot the above insirument has been colibraled by stondords lreceable lo the National Institule of Slondards and Technology, of 1o the calivration fociifies of
olher Inlemational Standards Orgarnizolion members. of have been derived from accepted volves of nalura! physical constants or have been derived by the ralio type of calibration fechniques.
The calibsotion system conforms 1o the tequirernenis of ANSI/NCSL 2540-1-1924 and ANSI N323- 1978, Staie of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources:

] Alpha S/N __Pu239 SN:7053 24900dpm . [V Beto SAN ______ 7c99 5N:5280 93200dRm....... (] Other
: Coo e ™ Multimeter SIN 86250390

EJ/ m 500 $/N 190564 ] Oscilloscope S/N

pate 9O P (1)

. bate _.néﬂw’é@.\;\l,_m

CafibratedBy: ___ < .

ReviewedBy: ...

[ TAC ST passed Dielectic (H-Pot} and Continuity Test
H

This certificate shol not be reproduced excen! in tull, wihout Ihe wiilten opprovol of Lucium Mecsurements, Ing. ©
Only [} foited:

FORM C252E 03/11/2010 che.,,..(.,“"‘ e




Attachmelit

M3030E S/N:217611 _ 43-10-1 SN:PR232046

Th230 SN:E121495
Source Size: 9900cpm  Source Counts: 7837cpm
Background: 1cpm 2pi Eft: 79.15%
Tc99 SN:5280
Source Size: 46600cpm  Source Counts: 34348cpm
Background: 58¢pm 2pi Eff: 73.58%

SrY90 SN:5281
Source Size: 69345cpm  Source Counts: 47415¢cpm
Background: 58cpm 2pi Eff: 68.29%

Ni63 SN:4017

Source Size: 140204cpm  Source Counts: 11356dpm
Background:58cpm 2pi Eff: 8.05%

Page 2 of X



vetas WU AUEALD WL SHUESILLY [ LOC,
Model 3030 Plateau Data

4/30/72012
10:59:41 AM

Header
Header
Header
Header
Header
Header

¢ John Q PubS§gc

: Serial#217611

s DetSexr#PR232046
i Room 7§pastiWall
: More Comments?
: More Comments?

oY Ut (W N =

Calibration Due Date: 4/30/2013

Model 3030 Date: 4/30/2012
Model 3030 Pime: 4:19:32 AM

Ugex PC Time: 1666.7

Alpha Isotope: Pu239
Alpha Source Size (dpm}: 24800
Alpha Source size (pCi): 0.011216216

Beta Isotope: Tc99
Beta Source Size {dpm): 93200
Beta Source Size {pCi): 0.041981992

Starting High Voltage: 525
Starting High Voltage: 650
High Voltage Increment: 25

Plateau Count Mode: SCALER
source Count: Time (min): 1,0

Background Count Time (min): 1.0

{ i ALPHA | . 8ETA ]
IRV | Source {(Beta) Background BEE CrossTalkl Source (alpha) Background Eff Crosstalki
525 10701 (222) 1 43.0% 1.8% | 24318 (38) - 34 26.1% 0.2%
550 10769 (377} 1 43.2% 3.1% | 29690 (54) 47 31.8% 0.2%
575 10556 (343) 1 42.,4% 2.7% | 34348 (39) 58 36.8% 0.1%
600 10705 {271) 1 43.0% 1.9% | 37235 (44) 12 39.9% 0.1%
625 10640 (241} ¢ 42.7% 1.8% | 38312 {49) 89 41.0% 0.1%
650 10667 (287} 1 42,8% 1.9% | 37331 {48) 80 40.0% 0.1%



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
Scientific and Industrial 501 Oak Street [ 231 Sam Rayburn Parkway
Instruments CERTIFICA TE OF CALIBRATION 325-235-5494 865-270-88562
Sweetwater, TX 79556, U.S.A, Lenoir City, TN 37771, U.S.A,
CUSTOMER  CABRERA SERVICES ORDER NO. 20208023/382889
Mfg. Ludlum Measurements, Inc, Model 3 Serial No, 7 9 Y 28
Mfg. Ludlum Measurements, Inc. Model 44-9 SerialNo. __ PR O 2Z/C L
Cal. Date 25-Sep-12 Cal Due Date 25-Sep-13 Cal. intervat 1Year Meterface ___~_ 202-002
Check mark [Qépplies to applicable instr. and/or detector IAW mfg. spec. T 75 °F RH 52 % Al 700.8 mm Hg
(] New Instrument Instrument Received [ZAithin Toler. +-10% [7] 10-20% [} Outof Tol. [] Requiring Repair {{] Other-See comments
4 Mechanical ck. f Meter Zeroed [[] Background Subtract {J Input Sens. Linearity
[\ F/S Resp. ck ] Reset ck. {7] window Operation il Geotropism
[ Audio ck. [ Alarm Setting ck. {7 Batt. ck. (Min. Volt) 2.2 VDC
alibrated in accordance with LMI SOP 14.8 rev 12/05/89. {"] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mv
Instrument VoltSet 800V Input Sens. 26 mV Det. Oper. 900 V at 26 mV  Dial Ratio =
7] HV Readout (2 points}) Ref./Inst. !/ V  Ref/lnst. f Vv
COMMENTS:
2pi Efficiencies:
Source Sourcelctivity SourceCount Background Efficiency
Th230{#5020) 1,609cpm 500cpm 50cpm 28%
Tc99(£5279) 14, 430cpm 6, 700cpm 50cpm 46%
Sre0Y90 ($401€) 24, 54lcpm 14, 300cpn 50cpn 58%
Nig3 (#4017) 139,185¢cpm 1,300cpm 50cpm 0.920%

Gamma Calibration: Gl detectors positioned perpendicuiar to source except for M 44-9 in which the (tont of probe faces source.

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

X 100 400 K com <k 4k
X 100 100 K cpm / k l ke
X 10 40 K cpm ¥k 4 Lk
X 10 10 K cpm /! k / Lk
X1 4 Kepm < Lk
"X 1 1 K cpm [ & [k

% 0.1 400 cpm ok gk
X 0.1 100 cpm /L kL

*Uncertainty within £ 10%  G.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 tog
Rgadout» Scale

Ludium Measurements, Inc. cerlifies that the above insttument has been calibrated by standards lraceable to the National Institute of Standards and Technology, or to the c_alibr_alion faci'liiies of
ather Infarnational Standards Organization members, or have been derived {fom accepled values of natural physical tonstants s have been derived by Iha ratio type of calibratian lﬁchmques. -
The calibration sysiem conlorms to the requirements of ANSHUNCSL 2540-1-1594 and ANSI N323-1978 Stale of Texas Calibration License No; LO-1963

Reference Instruments andfor Sources: (1659 [[J280 (1720 [J73s [[J7re1 Tl11a1 [[l1ete [Tj1ees [TIs105 [Jsmizco [ 1s718c0
[Jeosas [J7ose7 [J73at0 [fesss [(JEssz [A 12 [Imses [Jssea [[}s-1054 [[J7-s04 [Jve79 [ T0081 []Ticosz (] ves2

4 Alpha SN ) Th230(#5020) [ Beta SIN Sro0Y90(#4016),Ni63(#4017) 4 Other Teo9(#5279)

4" m 500 SIN 24789y ™ Oscilloscope SIN {34 Multimeter SIN 17500076
Calibrated By: /W Mﬁ——- e Date _ 24 S&/ 1.2
Reviewed By: (\\}\&AA \\.l‘;;“___‘ Date _Z.E;S&?_\_L

This gortificate shall not be repreduced except in-full. withet the wrilten approvatl of Ludium Measurements, Inc. ! AC Inst. [: Passed Dielectric (Hi-Pof) and Continuity Test

FORM C22A 06/12/2012 Page S/ of o2& | Oy [T} Failec:




LUDLUM MEASUREMENTS, INC,

“ Designer and Manufacturer
o of ) 501 Qak Street 7] 231 Sam Rayburn Parkway
Scientific and Industrial 325-235-5494 865-270-8962

instruments
Sweetwater, TX 79556, US.A. Lenoir City, TN 37771, U.S.A.
CONVERSION CHART
Customer _CABRERA SERVICES Date 25-Sep-12 Order#. __ 20208023/382889
Model 3 SeriaiNo._ /. §/%5 Detector Model 44-9 serialNo._ PR O 73/0¢
Source 0s-137 194.6 mCi Cs-137 20 mGi High Voltage 900 v
Input Sensitivity 26 mv
"As Found” Readings (CPM): After Adjustment Readings (CPM):
Reference Point Meter Reading Range/Scale Meter Reading Range/Scale
150 mR/hr 2,5 | x [0 2.5k x 100
50 mR/hr /.3 L ¥ 0O /,3,4 g [O00

15 mR/he </, 7 L x /0 </ 74 x 10
5 mRihr /é’(}(‘ x 10 _/:574 x 1O

1.5 mRAhr 6/,7 L . »;/7,4 Y.
1.0 mRhr 5/A vl F. /¢ e

4
Signature: W M pate 2.5 S £F S

FORM C17-1A 05312012 Page __q__l_of 2

e Senving The Nuclear Industry Since 1962 e



of

Deslgner and Manufacturer

Scientific and Industrial

LUDLUM MEASUREMENTS, INC.

501 Oak Street [J 231 Sam Rayburn Parkway

CERTIFICATE OF CALIBRATION

Instruments 325-235-5494 §65-270-8962
Sweetwaler, TX 785586, U.S.A. Lenoir City, TN 37771, U.S.A.
CUSTOMER CABRERA SERVICES ORDER NO. 20204106/380582
Mfg. Ludlum Measurements, Inc. Model 3 Serial No. 11,4511
Mfg. Ludlum Measurements, Inc. Model 44-9 Serial No. PR0731077
Cal. Date 26-Jul-12 Cal Due Date 26-Jul-13 Cal Interval ___ 1 Year Meterface 202-002
Check mark @pplies to applicable Instr. andfor detector IAW mfg. spec. T. 72__°F RH 24 % Al 700.8_mm Hg

[ New Instrument

[ Mechanical ck.
[ FIS Resp. ¢k

Instrument Received

{V] Within Toler, +-10% [7]10-20% [} Outof Tol. [7] Requiring Repair [_| Other-See comments

[[] Background Subtract ] Input Sens. Linearity
[1 Window Operation LZ Geotropism

' Meter Zeroed
4 Resetck.

7 Audio ck, {1 Alarm Setting ck. [ Batt. ck. (Min. Volt} ~ 22 VDC
[¥] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. (] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Instrument Volt Set 900 V Input Sens. 37 my Det. Oper. 900 V a - 37 mv g?ar;als?g%[g = v
{71 HV Readout (2 points) Ref./Inst. / V  Ref/inst. / Y
COMMENTS:
Tc9%8 Size: 18000 cpm Bkgd: =~ 53 cpm Rdng: = 12 kcpm 2 Pi Eff: = 66.37 %
Sr90Y90 Size: 68856 cpm Bkgd: ~ 53 cpm Rdng: = 22 kcpm 2 Pi Eff: = 31.87 %
Ni63 Size: 139343 cpm Bkgd: > 53 cpm Rdng: ~ 1.6 kcpm 2 Pi Eff: = 1.11 %
Th230 Size: 10100 cpm Bkgd: = 53 cpm 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 44-8 in which the front of probe faces source,
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X100 400 kepm Hi) UK
X100 100 kepm )3 14
X 10 40 kepm UK HK
X10 10 kepm 1K K
X1 4 kcpm UL UK
X1 1 kepm K i£
X0.1 400 cpm Yy Ux
X.0.1 100 cpm K 118
“Uncertainty within £ 10%  C.F, within + 20% All Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital Log
Readout Scale

Ludium Measuremsnls, Inc. ceriifies that Jhe above instrument has been calibrated by slandards traceable to the National Instiute of Standards and Technology, or ta the calibralion faci_lities of
other Intemationa! Standards Qrganizalion mambers, or have been derived fram dceepted values of natural physical constants or have been derived by the ratio type of calibration techniques.

‘The calibration system conforms la the requirements of ANSIINCSL Z540-1-1994 and ANSI N323-1978

State of Texas Callbration License No, LO-1863

Reference Instruments andfor Sources: 058 [ J2e0 [ 720 [ J7vas [Jret 11131 [J4ete [Jtess []s108 [Jsrirco [[Js71eco

{TJevass [J7oser [ 73410 [Jesst [Jessz (16112 [Jmsees [ ]sa94 []s-1084 [ 1-sc4 Tt_s;go O T1_g081 110082 []yoe2
#9990 Yol

EZ Alpha S/N Th230#E121495 [{Z Beta S/N TcO9#6279;Sro0YQ0#5281;Nil 3 [:] Other

[ m 500 SN 251106 [[] Oscilloscope SIN i Multimeter S/N 15080230

vz

Calibrated By:

Date 2gJ4vei2

Reviewed By:

Rbad

Date &7 g‘_;m\_\z

This cerlificate shall not be reproduced except I[n fult, wilh%l the writlen approval of Ludlum Measurements, Inc.
Page of

FORM C22A 061122012

=

L]

Passed Dielectric (Hi-Pot) and Continuity Test

Failed:

AC Inst.
Only




LUDLUM MEASURENENTS, INC.

Designer and Manufacturer
of 501 Oak Street {71 231 Sam Rayburn Parkway
Scientific and industrial 325-235-5494 865.270-8962
Instruments
Sweetwater, TX 79556, U.S.A. Lenolr City, TN 37771, U.S:A.
CONVERSION CHART
Customer _ CABRERA SERVICES Date 26-Jut-12 Order #. 20204106/380582
Model 3 Serial No. 166511 Detector Model 44-9 Serial No. pRO73 107

Source (s 1B7 (BUml) (o137{4mC) High Voltage 900 Vv
Input Sensitivity 37 mv

"As Found" Readings (CPM): After Adjustment Readings (CFM):

Reference Point Meter Reading Range/Scale Meter Reading Range/Scale
160 mR/hr 44X L1100 4.9 2100
50 mR/hr 7.5K I 2.5K
15 mRihr 5K 1o . 51 Lo
5 mRihe 15X L8K
1.5 mR/hr 0,554 { 055K
1.0 mRfhr 25K %\ 2.5 !

Signature; %M Date 2sJdupi2

’ 2 o 1
FORMO1r-1h 051012 Feoe &8 e Serving The Nuclear industry Since 1962 o
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ENERGYSOLUTIONS

EnergySolutions Services, Inc.

1570 Bear Creek Road

Ozk Ridge, TN 37830

Phone: (877) 462-4873 .

Email: ISFStaff@energysolutions.com

This Certificate will be accompanied by Calibration Charts or R

W

Customer N

eadin gs where aBElicable

CALIBRATION
CERTIFICATE |

ame: EnergySolutions Services, Ine. Manufacturer: Eberline
Address: 1570 Bear Creek Road
Contact Name: Tony Riggs Model: RO-2A Serial Number: 3704
Customer Purchase Work Order . Calibration Method:

Order

mber: 'NIA B A _

mber: N/A

STERUMENT EATIBRATIONAINRO RMATION::

- Sou

Instrument Response Comment
Instrument Calibration (Tolerance +/~-10% of Calibration Std. Values) nis
Range Standard Before After Calibrated in accordance with
Value Calibration Calibration CP-IN-W1-203
50 mR/hr 10 mR/hr 10.5 mR/hr 10 mR/hr Temp/Press: 3590 | Cal Due: 10/08/13
50 mR/hr 25 mR/hr 26 mR/hr 25 mR/hr Humidity: 992290 | Cal Due: 05/31/13
50 mR/h 40 mR/h 42 '
mR/hr r mR/hr 40 mR/hr Temp: 20.9°C
500 mR/hr 100 mR/hr 100 mR/hr 100 mR/hr Humidity: 41%
500 mR/hr 250 mR/hr 250 mR/hr 250 mR/hr Pressure: 746 mmlig
500 mR/hr 400 mR/hr 410 mR/hr 410 mR/hr Precision Test at Mean: 2.5 R/br
5 R/hr 1R/Mr 1.05 R/hr 1R/br i)s ;‘g‘;/h Al readings within
. r o
5 R/hr 2.5 Rhr 2.65 R/hr 2.5 R/r #10% of mean value
2) 2.5 RMr
, Sat(v) Unsat( )
5 R/br 4 R/hr © 42 R/hr 3.9 R/br 3) 2.5 R/MAr
50 R/hr 10 R/hr 10 R/hr 10 R/hr Mechanical Zero:
50 R/br 25 R/hr 25 Rfr 25 R/hr AsFound: 0  AsLeft: 0
50 R/hr 40 R/kr 38 R/hr 38 R/hr Sources Used:
Cs-137 #019701 Cert Date: 05/31/12
Cs-137 #049711 Cert Date: 08/30/12
U-238 #129680 Cert Date: 06/21/95
Geotrapism Sat(v) Unsat( ) | Window Open 70 mR/hr 70 mR/hr
Swing Arm Assembly | Sat (v) Unsat( ) | Window Closed 6 mR/hr 5.5 mR/hr
Desiccant Sat(v) Unsat( ) | Beta Correction 3.70 3.67
Batteries Sat (v) Unsat( )
Over Range Test Sat(v) Unsat( )

St

We Certify that the instrament listed above was calibrat

during shipment or use of this instrament).

ed 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

Instrument

Calibrated By: MQML

Reviewed By: Wﬂw
/AN

Date: }/15_“3

Calibration Date: 01/15/2013

Calibration Due: 01/15/2014

Page 1 of 1




ENERGYSOLUTIONS

EnergySolutions Services, Inc.
1570 Bear Creek Road

Oak Ridge, TN 37830

Phone: (877) 4624873

Email: ]SFStaffi@energysolutions.com

CALIBRATION
CERTIFICATE

This Cemﬁcate wxll be accomgamed by Callbratlon Chans or Readm&s where applwable

CUSTOMEnmgo RMATION

Customer Name: EnergySolutions

Manufacturer: Bicron

Ordgr Numbe_r:_ N/A ‘

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: micro rem Serial Number: 1482
Contact Name: Tony Riggs Probe: N/A Serial Number: N/A
] Customer Purchase Work Order Calibration Method:

l_'_onlf: gnd Squrce _

Instrument Response
Calibration (& 10% of Calibration Standard Values) Comments
Instrument Range |  Standard Value Before Calibration After Calibration Calibration performed in accordance with
uRem/hr CP-IN-WI1-209
HRem/hr pRem/hr Pulser: 762 Cal Due: 07/27/2012
X1000 160,600 200,000 165,000 DVM: 94710023 | Cal Due: 11/11/2012
X1000 49,000 48,000 40,000 Temp/Press: 3590 | Cal Due: 09/21/2012 °
X 100 16,000 OFFSCALE 16,500 Humidity: 992290 | Cal Due: 05/31/2013
X 108 4,000 5,560 4,000 Temp: 24.5°C | Humidity: 35%
X10 1,600 OFFSCALE 1,680 Pressure: 739 mmHg
X10 400 520 4,00 BAT: SAT Over range: SAT
X1 160 170 -170 Geotropism: SAT | Audio: SAT
*EY h 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” chéck As Found: SAT
Mech Zero 6 ] 0 “HV ok” check As Left: SAT
Precision Test (mR/hr)—-Readmg #l' 40 #2: 40 #3‘ 40 Mean. 40 Precision Test: SAT
e e e S { **Indicates use of pulser to electronically
019701 05/31/2012 ! 05/31/2013 generate calibration points shown**
Cs'? 049711 _ 08312011 08/31/2012

TEMENTOF CERTIFICATION

We Certify that the instrument listed above was cahbmted and mspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Mcasurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
incutred during shipment or use of this instrument).

Instrument

Calibrated By:

M2

Reviewed By:

Gl

Date:

Certification Date: 06/27/2012

albration due date 15 dependant on users regulatory requirements.

*Certification Due (6 mo.):

12/27/2012

* Certification Due (12 mo.): 06/27/2013

Page 1 of 1




ENERGYSOLUTIONS

EnergySolutions Services, Inc.
1570 Bear Creek Road

Oak Ridge, TN 37830

Phone: (877) 462-4873

Email: ISFStaffi@energysolutions.com

CALIBRATION
CERTIFICATE

!

_ Thls Cemﬁcate wxll be accomLamed by Cahbranon Chans or Readmgs where app]lcable

Customer Name: EnergySolutions 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
(_)rder Number: N/A

Work Order
Number: N/A

Calibration Method:

Electronic and Source

Tolerance
(*10%)

Instrument
Range

Comments:

Calibrated in accordance with CP-IN-WI-213

0.45-0.55 0.50 Pulser: 43855 Cal Due: 02/22/13

2 1.0 £ 0.90 - 1.10 1.10 1.00 DVM: 92260808 Cal Due: 02/21/13

1.5 1.35-1.65 1.75 1.60 Temp/Press: 3590 Cal Due: 10/68/13

50 5 45-5.5 4.5 45 Humidity: 992290 Cal Due: 05/31/13
50 15 13.5-16.5 155 15.0

0.19

Temp: 20.9 °C
Pressure: 746 mmHg
Humidity: 40.5 %

)

02 0.18 - 0.22 0.17

2 0.5 045-0.55 ?.43 0.5¢ Sources Used: ,

2 1.5 1.35-1.65 1.30 1.55 Cs:::” #019701 Cert. Date: 05/31/12
50 2 1.8-22 21 2.0 Cs #049711 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 Mechanical 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.
TR T T S T T T g R T

HV -550 vde

-495 to ~605 vdc

572 vde -572 vde

7| Limited use:

1000 R/hr scale +/-20% tolerance, 21l other

STA

\TEMENT OF CERTIFICATION "

Ik

scalcs +/-10%.

shipment or use of this instrument).

We Cemfy that the mstrument listed above was calibrated and inspected prior to shipment and that it met all thé Manufacturers published operating spemﬂcahons 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

Instrument

Calibrated By: %/;Ko %77%-’

Reviewed By: %ﬁ

Date: 4/{/3

Calibration Date: 01/15/2013

Calibration Due: 01/15/2014




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Blectroplated Alpha Standard

5.0.#% 7008
O.# 10-0260

Description of Standaxd:

Model No. DNS-11 Serial No. 7102-10 Isotope Th-230
Electroplated on polished sSs disc, 0.79 mm thick.-
Total diameter of 4,77 cm and an active diameter of 4.45 cm.

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

Measurement Method:

The 2pi alpha emission rate was measured using an internal gas flow proporticnal
chambex. Absolute counting of alpha particles emitted in the hemisphere above the
active surface was verified by counting abgve, below, and at the operative voltage.
The calibration is traceable to NIST by reference to an NIST calibrated alpha source
8/N___175322-201

Measurement Resultb:

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

8,859 + 265

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

17,400 & 523 ( 0.00785 uci)

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

<. .
N .
Calibrated by: ART REUST Reviewed by: mw\

Calibration Technician: & M»étd/f Q.A. Manager: / 7/&'4/(/%2/%5« ; "'-\

Calibration Date: | 6-16-2010 Reviewed Date: /AI/Z ?-'-//6’

Source Manufacturing Lab

7021 Pan American Freeway NE
Albuquerque, New Mexico 87109-4238
(505) 761-5413 Fax {505) 761-5416
areusi@ceherlineservices.com



EBERLINE

SERVICES

CERTIFICATE OF CALiBRATION

Electroplated Beta Standard

S.0.# 6652
. P.O.#_07-870
Daescription of Standaxd:
Model No. DNS-12 Serial No. 5803-07 Isotope Te-99
Electroplated on polished_ 8s disc, Q.79 _ mm thick.
Total diameter of 4.77 cm and an active diameter of 4.45 cm.

The raidioaictive material is permanently fixed to the disc by heat treatment without any
covering over the -active surface,

Measurement Method:

The 2pi beta emission rate was measured using an internal gas flow proportional chambexr.
‘absolute counting of beta particles emitted in the hemisphere above the active surface was
verified by counting above, below, and at the operative voltage. The calibration is
_traceable to NIST by reference to an NIST calibrated beta souxce $/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 1 0.00627 uci)
The uncertainty~ of the measurement is 3 %, which is the sum of random counting error

at the 99% confidence level, and the estimated upper limit of systematic error in this

o % M
Calibrated by:____ ART REUST Reviewed by :rv/e‘\,’
Calibration Technician:_@WQ A. Manager: 4«»’6“«»‘#_&) ‘7 m\.

Calibration Date: 7-26-2007 Reviewed Date: 7-26-07
Source Manufacturing Lab

7021 Pan American Freeway RE
Albuguerque, New Mexico 87109-4238
(505) 761-5413 Fax (505) 761-5416

areust@eberlineservices.com




24937 Avenue Tibbitts

2 Eckert & Ziegler Valencia, California 91355

Isotope Products

Tel 661:309-1010
Fax 661-257-8303

CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOURCE

Radionuclide: Co-60

Half-life: 5.272 £ 0.001 years
Catalog No.:.  GF-060-D

Source No.: 1592-30-5

Physical Description:

A. Capsule type:

B. Nature of active deposit:
C.. Active diameterfvolume:
D. Backing:

E. Cover:

Radioimpurities:
None detected

Method of Calibration:

Customer: CABRERA SERVICES, INC.
P.O. No.: - 12-0217
Reference Date: 15-May-12  12:00 PST
Contained Radioactivity: 1.040 pCi  38.48 kBq
D (25.4 mm OD x 6.35 mm THK)
Evaporated metallic salt
5 mm
Epoxy
Acrylic

This source was assayed using gamma ray spectrometry.

Peak energy used for integration: 1173, 1333 keV

Branching ratio used:

Uncertainty of Measurement;
A. Type A (random) uncertainty:

B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Tofal uncertainty at the 99% confidence level:

Notes:

0.9986, 0.9998 gammas per decay

05 %
30 %
0.0 %
3.0 %

H+ 4 3 K

- 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, 1891.

- This source has a working life of 5 years.

[ r—12.
MDate - EZIP Ref. No.: 1592-30

1SO 9001 CERTIFIED

Medical Imaging Laboratory

Industrial Gauging Laboratary

24937 Avenue Tibbitts Valencia, California 91355 1800 North. Keystone Street  Burbank, California 91504




RSO, Inc. RSO Job No. 10502

roriis . Certificate of Calibration

(301) 953-2482

ISSUED TO: Tidcwater, Inc. INSTRUMENT: LUDLUM
7;6! gofumb?a Gatewny Dr. MODEL: 2241-2
Columbia, MD 21046 . TEPIEI: T;rgrgg'rlsx
CONTACT: Claude Wiblin :
PHONE: (410) 353-6450 PO NO: PROJECT 0500

RSO, Inc. certifics that on 07/02/2013 the above described instrument was calibrated

using a radioactive source to determige the efficiency for a s ccific radionvelide(s) and using electronically generated

pulse for the lincarity. Pulscd using Ludlum 500-2, /N 159110.
The results are tabulated below. Calibration is traceable to NIST.

Calibration Data
RANGE ECTED BSER C.F.
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 cpm 1.00
400000 : 400000 1.00
C.F. AVERAGE 1.00
Probe type(s) Probel: SCINTILLATOR Probe2: Probe3:

MODEL  SER¢ WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOPE2 EFF.(%) ISOTOPE3 EFF.(%) ISOTOPE4 EFF.(%)

44-10 N/A NONE CONTACT 900 Cs137 1

Note: "As Found” condition +/- 10% of Expected valucs unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL
BATTERY CHECK: NORMAL TEMP: 23°C

CHECK SOURCE 1: N/A READING: PRESS: 763 mmHg
CHECK SOURCE 2: N/A READING: HUMID: 50 %

THE SUGGESTED RECALIBRATION DATE FOR THIS INSTRUMENT IS (7/02/2014
Calibrated By: N7t 7 Revicwed By: . Cal Date: 07/02/2013

aryland License MD-33-021-01

14074
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24937 A Tibbitt
ISOtOpe PdeUCtS Valenag\',ecr;:?or:ua'Q;SS
Laboratones

Tel 661 309 1010
An Eckert & Ziegler Company Fax 661+257-8303

CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

Radionuclide: Tc-99 Customer: ' J. STEWART BLAND ASSOCIATES, INC.
Half-life: (2.13 £ 0.05)E+05 years P.O. No.: : VISA

" Catalog No.; BF-099-32SS Reference Da e: 15-Oct-01 12:00 PST
Source No.:  A2-771 Contained Radloacm'xty 23.35 nCi  864.0 Bq

;

Physical description:

A. Capsule type: Disk (32 mm 'OD x 0.76 mm THK)
B. Nature of active deposit: Electrodepos ted and diffusion bonded Technetium metal
C. Active Diameter: 25mm
D. Backing: Stainless steel
E. Cover: 50-100 pug Aulcmz
Radioimpurities:
Not determined i
Method of Calibration: ) K !

This source was assayed using a windowless internaligas flow proportional counter,

Uncertainty of Measurement:

A. Type A (random) uncertainty: : 2 05 %
B. Type B (systematic) unceriainty: x 30%
C. Uncertainty in aliquot welghing: ; x 00 %
D. Total uncertainty at the 99% confidence level: + 30 %

|
Notes: ]x
- See reverse side for leak test(s) performed on this source
- IPL participates in a NIST measurement assurancé program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standargd Reference
Materials (As in NRC Regulatory Guide 4.15). |
- Nuclear data was taken from “Table of Radioactive Isotopes edited by Virginia Shlrley, 1986.
- This source has a working life of 2 years. ‘
- This source had a surface emission rate of 28510 ﬁlmm in 2m on 11 Oct 01,

.
N '

flvms U Phson 12— 0ct-0]
Quality Control f lDx:ti;e Signed IPL Ref. No.: 752-54

1
iso Isom CERTIFIED
Medical Imaging Laboratory o Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 ’ 1800 North Keystone Street  Burbank, California 91504




24937 Avenue Tibbitt
ISOtOpe PrOd UCtS Valencia‘,’ Cariforlr\iaIQ:BSS

Laboratories

\

Tel 6613091010
An Eckert & Ziegler Company Fax 661-257+8303

CERTIFICATE OF CALIBRATION
ALPHA STAN]DARD SOURCE

Radionuclide: Th-230 < Customer: 5 4 STEWART BLAND ASSOCIATES, INC.
Half-life: (754+0. O/3)E+04 years P.O.No.: . VISA
Catalog No.: EAB-230 y Reference Date: ~A5-Oct-01 12:00 PST
Source No.: A2-743 Contained Radioactivity:  16.53 nCi 6116 Bq
(Total alpha) |
Physical description:
A_ Capsule type: /Disk- 50.8 mm ( ") OD x 0.76 mm {0.03") THK
B. Nature of active deposit: Electrodeposued and diffusion bonded oxide-
C. Active Diameter: 44 mm
D. Backing: Stainless steél

E. Cover: : 50-100 g Aufcm?
Radieimpurities: |
See Technical Data Sheet

' Method of Calibration:

This source was assayed using a windowless internal igas flow proportional counter,

Uncertainty of Measurement:

A. Type A (random) uncertainty: . ' * 08 %

B. Type B (systematic) uncertainty:- : t 3.0 %

C. Uncertainty in aliquot weighing: ' ¥ 00 %

D. Total uncertainty at the 99% confidence level: - t 31 %
Notes:

- See reverse side for leak test(s) performed on this sburce
- 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).
- Nuglear data was taken from “Table of Radioactive Isotcpes edited by Virginia Shmey. 1986.

- This source has a working life of 2 years. {
- This source had a total alpha surface emission rate of 17610 w/min in 2z on 11 Oct 01.

\ |

(o U dion ' H2-0c-01
Quality Control Date Signed IPL Ref. No.: 752-54
l :

"
!
i

. .

- 150 §001 CERTIFIED
Medical Imaging Laboratory ’ . Industrial Gauging Laboratory

24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California 91504




RSO, Inc.

W5 o . ' RSO Job No. 10720
0. Box - - L4 -
Laurel, MD 20725 Certificate of Calibration
ISSUED TO: Tidewater, Inc. INSTRUMENT: LUDLUM
6625 Selnick Drive, Suite A MODEL: 19
Elkridge, MD 21075 TYSPE; hlfuglag 82
CONTACT: Chico Reyes N:
PHONE: (610) 310-1031 PO NO: N303

RSO, Inc. certifies that on 12/16/2013 the above described instrument was calibrate

d
in a known radiation field using Cs-137 (662 keV) beam calibrator (J.L. Shepherd Model 28-6A, S/N 10056), RSO # CS-7A,
RSO # 378 Certified check sources.

The results are tabulated below. Calibration is traceable to NIST.

Calibration Data

RANGE EXPECTED 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 uR/hr 1.00
500 100 110 uR/hr 0.91
400 400 uR/hr 1.00
5000 1000 1000 uR/hr 1.00
4000 4000 uR/hr 1.00
C.F. AVERAGE 0.98
* Electronically pulsed.
*
Probe type(s) Probel: SCINTILLATOR Probe2: Probe3:

MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOPE2 EFF.(%) ISOTOPE3 EFF.(%) ISOTOPE4 EFF.(%)

INTERNAL NONE FRONT 700

Note: "As Found” condition +/- 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%
THE SUGGESTED WTION DATE FOR THIS INSTRUMENT IS 12/16/2014
Calibrated By: lcfiad-ZArpmra~—TReviewed By: .'LV Wé{ Cal Date: 12/16/2013

Richard Emmons

Maryland License MD-33-021-01 14654



Lolumoia, vy Liuty

SN: 178651
CONTACT: Claude Wiblin -
PHONE: (410) 353-6450 PO NO: PROJECT 0500
RSO, Inc. certifies that on 07/02/2013 the above described instrument was calibrated
using a radioactive 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

RANGE EXPECTED OBSERVED C.F.
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 cpm 1.00
400000 400000 cpm 1.00
C.F. AVERAGE 1.00

Probe type(s) Probel: SCINTILLATOR Probe2: Probe3:
MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOPE2 EFF.(%) ISOTOPE3 EFF.(%) ISOTOPE4 EFF.(%)

44-10 N/A NONE CONTACT 900 Cs137 i1

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 mmHg
CHECK SOURCE 2: N/A READING: HUMID: 50 %
THE SUGGESTED RECALIBRATION DATE FOR THIS INSTRUMENT IS (07/02/2014
Calibrated By: 7 /{/' Reviewed By: !‘L&;( ) Cal Date: 07/02/2013
Doriey Austin

Maryland License MD-33-021-01] 14074




RSO, Inc. " RSO Job No. 10720

P.O. Box 1450 C o f' f C l.b -

Lourel, MD 20725 .ertificate o alibration

(301) 953-2482

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 PO NO: N303

. RSO, Inc. certifies that on 12/16/2013 the above described instrument was calibrated
using a radioactive source to determine the effic ?c§/for a si)fgific radionuclide(s) and using electronically generated

pulse for the linearity. Pulsed using Ludlum 500 N 159
The results are tabulated below. Calibration is traceable to NIST.
Calibration Data .
RANGE 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 cpm 1.00 .
C.F. AVERAGE 1.00
Probe type(s) Probel: PANGM Probe2: Probe3:

MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOPE2 EFF.(%) ISOTOPE 3 EFF.(%) ISOTOPE4 EFF.(%)
449 PRI120686  FIXED CONTACT. 900 Tcw9 13 Cs137 21

Note: "As Found" condition +/- 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 RE@LIBRATION DATE FOR THIS INSTRUMENT IS 12/16/2014
Calibrated By: ’ Reviewed By: ( ﬂé Cal Date: 12/16/2013
Dorscy Austin

Maryland License MD-33-021-01 14656



RSO, Inc.

RSO Job No. 10720

P.O. Box 1450 C - f- f 1.. .
Lawil, MD 20723 ertificate of Calibration
ISSUED TO: Tidewater, Inc. INSTRUMENT: LUDLUM
6625 Selnick Drive, Suite A MODEL: 3
Elkridge, MD 21075 . TYPE: RATEMETER
CONTACT: Claude Wiblin SN: 175521
PHONE: (410) 353-6450 PO NO: N303

RSO, Inc. certifies that on 12/16/2013 the above described instrument was calibrated

using a radioactive source to determine the efﬁc'enc% 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

RANGE EXPECTED OBSERVED C.F.
p:¢ 0.1 100 100 cpm 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 cp ) 1.00
C.F. AVERAGE 1.00

Probe type(s) Probel: PANGM Probe2: Probe3:

MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOPE2 EFF.(%) ISOTOPE3 EFF.(%) ISOTOPE4 EFF.(%)
44-9 PRIB3775  FIXED CONTACT 903 Tc99 14 Cs137 23

Note: "As Found” condition +/- 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 RECALIBRATION DATE FOR THIS INSTRUMENT IS 12/16/2014
Calibrated By: t(,ﬂ W ,LMZ ; Reviewed By: %) %5 Cal Date: 12/16/2013

Doxse&’ Austin

Maryland License MD-33-021-01 14655



24937 Avenue Tibbitt
|SOt0pe PrOdUCtS Valencia‘,,igr;;?or:ﬁalQ:BSs '

Laboratories

An Eckert & Ziegler Company Fax 661+257-8303

CERTIFICATE o’F CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide: Th-230 < Customer: - 4 STEWART BLAND ASSOCIATES, ING.
Halflife:  (7.54%0. 03)E+04 years  P.O.No: . VISA
Catalog No.: EAB-230 % Reference Date: ~15-0ct-01 12:00 PST
SourceNo.: A2-743 Contained Radioactivity: 16.53 aCi 6116 Bq
(Total alphs) |

Physical description: . :

A. Capsule type: £Disk- 50.8 mrh (2") OD x 0.76 mm (0.03") THK

B. Nature of active deposit: Electrodeposited and diffusion bonded oxide

C. Active Diameter: 44 mm

D. Backing: Stainless steé!

E. Cover: } : 5§0-100 pg Aufom?

Radioimpurities:
See Technical Data Sheet
Method of Calibration:

This source was assayed using a windowless intarnal gas flow proportional counter,

Uncertainty of Measurement:

A. Type A (random) uncertainty: * 08 %
B. Type B (systematic) uncertainty:- t 30 %
C. Uncertainty in aliquot weighing: ] t 00 %
D. Total uncertainty at the 99% confidence level: t 31 %

'

Notes:

- See reverse side for leak test(s) performed on thxs source
- |PL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the biind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15). '

- Nuclear data was taken from “Table of Radloactive Isotopes edited by Virginia Shirley, 1986.

- This source has a working life of 2 years. '

- This source had a total alpha surface emission rate of 17610 omin in 2rx on 11 Oct 01.

* g

Ao U fooe H2~fet-0)
Quality Control _ ,-tDate Signed IPL Ref. No.: 752-54
7 ' ' I
Iso q:om CERTIFIED
Medical Imaging Laboratory ’ . Industrial Gauging Laboratory

24937 Avenue Tibbitts  Valencia, Californla 91355 1800 North Keystone Street Burbank, California 91504




24937 A T bbitt
'SOtOpe Products . Valencngveczzt?or:ua '9:355

Laboratories i

An Eckert & Ziegler Company Fax 661 ,257-8303

CERTIFICATE ( JF CALIBRATION
BETA STANWARD SOURCE

Radionuclide: Tc-99 : Customer: ' J. STEWART BLAND ASSOCIATES, INC.
Hali-life: {2.13 £ 0.05)E+05 years P.O.No.: i VISA

" Catalog No.: BF-099-3288 : Reference Dafe 15-Oct-01 12:.00 PST
Source No.:  A2-771 Contained Radloacﬂvnty 23.35 nCi  864.0 Bq

3
i}

Physical description:

o
A. Capsule type: Disk (32 mm (0D x 0.76 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded Technetium metal
C. Active Diameter: 25mm :
D. Backing: Stainless steel
E. Cover 50-100 g Al%/cm2
Radioimpurities: o
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: x 05 %
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in eliquot welghing: * 00 %
D. Total uncertainty at the 99% confidence level: + 30 %

1
Notes: - i
- See reverse side for leak test(s) performed on thls 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). s
- Nuclear data was taken from “Table of Radloactwe isotopes”, edited by Virginia Shwley. 1986.

- This source has a working life of 2 years. i
- This source had a surface emission rate of 28510 blmln in 2rx on 11 Oct 01.

i I
.

fltnde U Wb 2= 0cf-0f
Quality Control ' gDate Signed . IPL Ref. No.: 762-54

i
|

)
18019001 CERTIFIED
Medical Imaging Laboratory o Industrlal Gauglng Laboratory

24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  8urbank, California 91504




CERTIFICATE

OF CALIBRATION
(MCA-BASED INSTRUMENT)

RSA Laboratories

19 Pendleton Drive, PO 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-II
Det. Mfr. & Model Rexon
Cal Date 20 November 2013

Inst. Type MCA
Det. Type 3x3 Nal
Due Date 20 November 2014

Pre-calibration Checks:
Contamination Survey
& Mechanical Check

O Meter Zero

1 Geotropism Check

[ Battery Check
OAudio Check

3 Reset Check

O Fast Response Check

[OSlow Response Check
M Window Operation
3 Plateau Check
OAlarm Set

OPulse Generator s/n 106400 [0 Oscilloscope s/n 171-04928

Comments: Settings for use with PPC software are as follows:

Inst. s/n 200124
Det s/n 081107-2
Cal. Interval 1 year

ODet Volts

O Threshold

O Voltmeter s/n 57410002

Overall gain

High Voltage Threshold Shaping Time Signal Polarity Coarse Gain Fine Gain
340V 100 mV 1 uSec Negative %35 x0.762 x26.660
Exposure Rate Data:
1tR/h cpm
100 327,021
149 413,232
250 620,391
499 995,619
CHALLENGE ISOTOPE/ENERGY INSTRUMENT INDICATION
Am-241/59.5 keV Chn 137
Cs-137/662 keV Chn 1411
Co-60/1173.2 keV Chn 2492
Co-60/1332.5 keV Chn 2828

No ranges were calibrated clectronically.

& Sources used: "*’Cs 108.6 mCi s/n S-814
M Sources used: "'Cs s/n PRS02

M Sources used: **'Am s/n 47

M Sources used: “Co s/n FGS-12-004

RSA Laboratories Log ID# 131120-2. Instrument indicates within £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 Technology, or have been derived from accepted standards of natural
physical constants, or have been derived by the ratio-type of calibration techniques.

N

Calibrated by: Kurt D. Newton Date: 20 November 2013

Page 1 of |



OF CALIBRATION

CERTIFICATE lf,?_mﬂ RS A Laboratories
i

19 Pendleton Drive, PO Box 61

(SCINTILLATION DETECTOR) J Hebron, Connecticut 06248
' 860/228-0487 Fax 860/228-4402

Customer and Contact: ~ Tidewater, Inc. Attn: Chico Reyes (410) 997-4458

Customer Address: 6625 Selnick Drive, Suite A, Elkridge, Maryland 21075

Inst. Mfr. & Model URSA-II Inst. Type MCA

Det. Mfr. & Model Ludlum 44-10 Det. Type 2x2 Nal

Cal Date 20 November 2013 Due Date 20 November 2014
Pre-calibration Checks:

& Contamination Survey [ Battery Check [1Slow Response Check
M Mechanical Check OAudio Check & Window Operation
0 Meter Zero - [ Reset Check 3 Plateau Check

[ Geotropism Check O Fast Response Check DAlarm Set

OPulse Generator s/n 106400 O Oscilloscope s/n 171-04928

Comments: Settings for use with PC software are as follows:

Inst. s/n 200124
Det s/n 186962
Cal. Interval 1 year

ODet Volts

O Threshold

3 Voltmeter s/n 57410002

High Voltage | Threshold Shaping Time Signal Polarity Coarse Gain Fine Gain Overall gain
950 V 50 mV 1 pSec . Negative x35 x0.703 x24.609
.5 ‘ uR/h cpm
100 130,863
200 219,135
300 336,633
499 478359
100! 875,904
CHALLENGE ISOTOPE/ENERGY INSTRUMENT INDICATION
Am-241/59.54 keV Chn 141
Lu-176/202 keV Chn 410
Lu-176/307 keV Chn 628
Cs-137/662 keV Chn 1304
Co-60/1173.2 keV' Chn 2290
Co-60/1332.5 keV Chn 2593

No ranges were calibrated electronically.

© Sources used: “’Cs 108.6 mCi s/n 5-814
M Sources used: 'Cs s/u PRS02

Sources used: **'Am s/n 47

M Sources used: “Co s/n FGS-12-004

RSA Laboratories Log ID# 131120-3. Instrument indicates within £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 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: = § - / Kurt D. Newton

Date: 20 November 2013

Page ] of |



CERTIFICATE RSA L -
| aboratories
OF CALIBRATION < 19 Pendleton Drive, PO Box 61

(SCINTILLATION DETECTOR) Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Customer and Contact: ~ Tidewater, Inc. Attn: Chico Reyes (410) 997-4458

Customer Address: 6625 Selnick Drive, Suite A, Elkridge, Maryland 21075
Inst. Mfr. & Model URSA-II Inst. Type MCA Inst. s/n 200124
Det. Mfr. & Model Alpha Spectra 20DT063QB2/SB  Det. Type Nal FIDLER Det s/n 050307AY1
Cal Date 20 November 2013 . Due Date 20 November 2014 Cal. Interval 1 year
Pre-calibration Checks:
M Contamination Survey [ Battery Check CISlow Response Check ODet Volts
[ Mechanical Check DAudio Check M Window Operation
O Meter Zero D [J Reset Check 0O Plateau Check O Threshold
O Geotropism Check [0 Fast Response Check OAlarm Set
OPulse Generator s/n 106400 O Oscilloscope s/n 171-04928 O Voltmeter s/n 57410002
Comments: Settings for use with PC software are as follows:
High Voltage Threshold Shaping Time Signal Polarity Coarse Gain Fine Gain Overall gain
960 V 35 mV 1 pSec Negative x125 x0.750 x93.750
CHALLENGE ISOTOPE/ENERGY INSTRUMENT INDICATION
Lu-176/8 keV Chn 85
Am-241/13.9 keV Chn 150
Cs-137/32.89 keV Chn 305
Lu-176/55 keV Chn 498
Am-241/59.54 keV Chn 524
Lu-176/202 keV ) Chn 1700
Lu-176/307 keV Chn 2529

No ranges were calibrated electronically.

™ Sources used: ’Cs s/n PRS02
M Sources used: 'Am s/n 47
™ Sources used: ™Lu s/n 219

RSA Laboratories Log ID# 131120-1. Instrument indicates within £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 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 ———_Kurt D, Newton Date: 20 November 2013
T,

Page 1 of |



CERTIFICATE

OF CALIBRATION
(SCINTILLATION DETECTOR)

RSA Laboratories

19 Pendleton Drive, PO Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402.

Customer and Contact:  Tidewater, Inc. Attn: Chico Reyes (410) 997-4458

Customer Address: 6625 Selnick Drive, Suite A, Elkridge, Maryland 21075

Inst.- Mfr. & Model URSA-II Inst. Type MCA

Det. Mft. & Model Alpha Spectra 20DT063QB2/5B  Det. Type Nal FIDLER

Cal Date 19 November 2013 Due Date 19 November 2014
Pre-calibration Checks:

¥ Contamination Survey [ Battery Check [ISlow Response Check
1 Mechanical Check OAudio Check M Window Operation
O Meter Zero O Reset Check O Plateau Check -

O Geotropism Check [ Fast Response Check JAlarm Set

OPulse Generator s/n 106400 1 Oscilloscope é/n 171-04928

Comments: Settings for use with PC software are as follows:

Inst. s/n 200130
Det s/n 050307AZ1
Cal. Interval 1 year

ODet Volts

I Threshold

[ Voltmeter s/n 57410002

High Voltage Threshold Shaping Time Signal Polarity Coarse Gain Fine Gain

Overall gain

960 V 35 mV 1 uSec Negative x125 x0.734 x91.797
CHALLENGE ISOTOPE/ENERGY INSTRUMENT INDICATION -
\ Lu-176/8 keV 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 keV Chn 1680
Lu-176/307 keV Chn 2485

No ranges were calibrated electronically.

& Sources used: "’Cs s/n PRS02
™ Sources used: *'Am s/n 47
M Sources used: '"Lu s/n 219

RSA Laboratories Log ID# 131119-1. Instrument indicates within £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 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: % g—"’-‘-—z KartD; Newton

Date: 19 November 2013

Page l of |



CERTIFICATE

OF CALIBRATION
(MCA-BASED INSTRUMENT)

'RSA Laboratories

19 Pendleton Drive, PO Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

3y

o
el

Tidewater, Inc. Attn: Chico Reyes (410) 997-4458
6625 Selnick Drive, Suite A, Elkridge, Maryland 21075

Customer and Contact:
Customer Address:

Inst. s/n 200130
Det s/n 081107-1
Cal. Interval 1 year

Inst. Mfr. & Model URSA-II
Det. Mfr. & Model Rexon
Cal Date 19 November 2013

Inst. Type MCA
Det. Type 3x3 Nal
Due Date 19 November 2014

Pre-calibration Checks:

M Contamination Survey O Battery Check OSlow Response Check ODet Volts
4 Mechanical Check OAudio Check ¥ Window Operation
[0 Meter Zero [ Reset Check O Plateau Check 03 Threshold

O Geotropism Check [ Fast Response Check OAlarm Set

[IPulse Generator s/n 106400 O Oscilloscope s/n 171-04928 I Voltmeter s/n 57410002

Comments: Settings for use with PPC software are as follows:

High Voltage Threshold Shaping Time Signal Polarity Coarse Gain Fine Gain Overall gain
880V 100 mV 1 uSec Negative x35 x0.742 x25.977
Exposure Rate Data:
pR/h cpm
100 312414
149 413,166
250 621,492
499 978,990
CHALLENGE ISOTOPE/ENERGY INSTRUMENT INDICATION
Am-241/59.5 keV Chn 154
Cs-137/662 keV Chn 1344
Co-60/1173.2 keV Chn 2177
Co-60/1332.5 keV Chn 2417

No ranges were calibrated clectronically.

M Sources used: *’Cs 108.6 mCi s/n S-814
& Sources used: “’Cs s/n PRS02

M Sources used: *'Am s/n 47

& Sourees used: “'Co s/n FGS-12-004

RSA Laboratories Log ID# 131119-2. Instrument indicates within £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 Technology, or have been derived from accepted standards of natural
physical constants, or have been derived by the ratio-type of calibration techniques.

feurt-D-Newton Date: 19 November 2013

éalibrated by: % /
P V\ —

Page 1 of'|



CERTIFICATE

OF CALIBRATION
(SCINTILLATION DETECTOR)

RSA Laboratories

19 Pendleton Drive, PO Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Tidewater, Inc. Attn: Chico Reyes (410) 997-4458
6625 Selnick Drive, Suite A, Elkridge, Maryland 21075

Customer and Contact:
Customer Address:

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

Pre-calibration Checks:

Contamination Survey O Battery Check OSlow Response Check
M Mechanical Check OAudio Check & Window Operation
B Meter Zero B Reset Check 1 Plateau Check

I Geotropism Check {1 Fast Response Check OAlarm Set

OPulse Generator s/n 106400 O Oscilloscope s/n 171-04928

Comments: Settings for use with PC software are as follows:

Inst. s/n 200130
Det s/n 186955
Cal. Interval 1 year

ODet Volts

O Threshold

O Voltmeter s/n 57410002

High Voltage Threshold Shaping Time Signal Polarity Coarse Gain Fine Gain Overall gain
1050 V 50 mV 1 uSec Negative x250 x0.742 x185.547
5
pR/h cpm
100 129,729
149 175,632
250 272,535
499 482,532

CHALLENGE ISOTOPE/ENERGY INSTRUMENT INDICATION

Am-241/59.54 keV  Chn128
Cs-137/662 keV Chn 1323
Co-60/1173.2 Chn 2290
Co-60/1332.5 Chn 2583

No ranges were calibrated electronically.

Sources used: "’Cs 108.6 mCi s/n S-814
&1 Sources used: "’Cs s/n PRS02

M Sources used: ¥'Am s/n 47

M Sources used: ™Co s/n FGS-12-004

RSA Laboratories Log ID# 131119-3. Instrument indicates within £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 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: Kurt D. Newton

I el

Date: 19 November 2013

Page 1 of |



