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ilename: C:\GENIE2K\CAMFILES\00004631.CNF

Report Generated On

Sample Title

Sample Description
sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Liive Time
Real Time

4/11/2018 €:38:44 PM

B102110DFSFCO003GD
UNIT 2 CONTAINMENT
003

GAMMA DIRECT

3.00
85 - 8192
85 - 8192
10.000 keVv

2.830E+001 M™2

4/10/2018 12:52:00 AM
4/10/2018 1:01:43 PM

600.0 seconds
606.8 seconds

Dead Time 1.13 %
Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 1/23/2018
: 3M90D_ECP_17.8CM

Efficiency ID
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Detector Name: 5456-A
Sample Title: B102110DFSFCQQ3GD
Peak Analysis Performed on: 4/11/2018 6:38:44

Peak Analysis From Channel: 85

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak

No. start end centroid (keV) (keV) Area
1 126- 135 130.38 32.58 1.09 6.04E+002
2 151~ 192 161.47 40.37 1.30 3.BlE+003
3 282- 311 301.87 75.47 1.22 7.58E+003
4 333- 348 340.66 85.16 1.24 1.79E+003
5 478- 499 488.72 122.18 1.23 6.67E+003
6 973- 989 979.93 244,98 1.42 1.38BE+003
7 1174- 1194 1186.34 296 .58 1.13 1.59E+002
8 1365- 1390 1377.70 344 .42 1.34 4.72E+003
9 1465- 1484 1472.14 368.03 0.99 1.17E+002
10 1636- 1652 1644.60 411.15 0.72 3.05E+002
11 1768- 1789 1776.09 444,02 1.18 5.48E+002
12 2056- 2075 2069.93 517.48 0.47 -1.33E+001
13 2633- 2660 2646.13 661.53 1.60 8.86E+003
14 2707- 2720 2713.17 678.29 0.59 7.3%9E+001
15 2739- 2764 2754.26 688.56 0.34 1.23E+002
16 2883- 2903 2892.63 723 .16 1.02 1.73E+002
17 3105- 3125 3114.74 778.68 1.48 2.03E+003
M 18 3453- 3533 3468.50 867.13 1.67 7.06E+002
m 19 3453- 3533 3526.97 881.74 1.68 2.91E+4001
20 3638- 3652 3644.25 911.06 0.42 b5.57E+001
21 3844- 3870 3855.47 963.87 1.74 2.33E+003
22 4010- 4029 4018.93 1004.73 1.77 2.17E+002
23 4328- 4369 4342.66 1085.66 1.75 2.03E+003
24 4431- 4461 4447.60 1111.80 1.87 2.19E+003
25 4678~ 4705 4692.41 1173.10 1.70 3.67E+003
26 4841- 4861 4851.36 1212.84 1.66 2.05E+002
27 49%93- 5006 4999.10 124%.77 1.25 3.54E+001
28 5086~ 5110 5097.30 1274.33 1.46 2.20E+002
29 5186- 5206 5196.16 1295.04 1.67 2.22E+002
30 5315- 5345 5329.62 1332.40 2.00 3.70E+003
31 5617- 5648 5631.94 1407.95 1.83 3.50E+003
32 5822- 5853 5843.62 1460.90 0.55 2.12E+002
33 6106~ 6120 6112.43 1528.11 1.29 3.69E+001
34 7051- 7066 7058.74 1764.68 0.31 1.70E+001

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma
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PM

Net Area

Uncert.

100.
461.
524,

332

395,
203,
184.
241,

153

129.

154
118

228.

72

120.
99.
139.
68.

36

65.
137.
73.

154

134.

143

56.
30.
49,
47,
128.
120.
32.
15.

11

53
93
81
.09
02
36
09
79
.44
12
.61
.26
21
.39
75
16
16
79
.69
00
56
21
.88
61
.62
58
54
88
45
23
74
98
88
.88

% % %k %k %

Continuum

A OHWOOLVOUNHFWAOANWUNIWERUONAO R OOUHRHNNMNMMNMGOODE JO

Counts

.92E+002
.87E+003
.29E+4004
.56E+003
.62E+003
.85E+003
.29E+003
.33E+003
.64E+003
.24E+003
.44E+003
.99E+002
.30E+002
.48E+002
.29E+002
.30E+002
.69E+4002
.75E+002
.54E+002
.46E+002
.48E+002
.17E+002
.08E+002
.80E+002
.32E+002
.63E+002
.16E+001
.79E+001
.41E+001
.40E+001
.05E+001
.20E+001
.13E+000
.02E+000
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Sample Title: B102110DFSFCO03GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

........................................

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/M*2 ) Uncertainty
K-40 1.000 1460.82%* 10.66 2.59605E+006 4.62424E+005
Co-60 1.000 1173.23% 99.85 4 _.50519E+006 4.01336E+005
1332.49% 99.98 4.69131E+006 4 .08922E+005
Cs-137 1.000 661.66% 85.10 1.11428E+007 1.36860E+006
Eu-152 1.000 121.78% 28.87 1.74777E+007 3.65028E+006
344 .28%* 26.60 1.59159E+007 2.73982E+006
1408.01* 21 BF 2.14023E+007 1.86480E+006
Eu-154 0.999 123.07* 40.40 1.24036E+007 2.59892E+006
723.30% 20.06 9.42302E+005 5.50901E+005
1274 .43% 34.80 7.92149E+005 1.90838E+005
Eu-155 0.332 B6.55* 30.70 5.03224E+006 1.37334E+006
105.31 21.10
Bi-212 0.973 727.33% 6.67 2.83365E+006 1.65754E+006
Pb-212 0.938 238.63% 43.60 2.56692E+006 5.61940E+005
Pb-214 0.941 295 ,.22* 18.42 7.41755E+005 8.66114E+005
351.93%* 35.60 1.18914E+007 1:.:99816E+4+006
Ac-228 0.975 338.32%* 11.27 3.75627E+007 6.43597E+006
911.20% 25.80 2.48944E+005 2.91384E+005
968.97* 15.80 1.72626E+007 1.83696E+006

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 2.000 sigma
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Nuclide
Name

K-40
Co-60
Cs-137
Eu-152
Eu-154
Fu-155
Bi-212
Pb-212
Pb-214
Ac-228

?
X
@

min

divs
i
.000
.000
.999
+332
.973
.938
. 941
+975

COO0OO0OO0OO0ORK

Nuclide
Id
Confidence

000
600

Errors quoted at

PO NI SR NIT I SRR N

Wt mean
Activity
(pCci/M*2 )

.596045E+006
.596508E+006
.114279E+007
.895418E+007
.822436E+005
.032244E+006
.813199E+005
.566916E+006
.297280E+005
.076057E+005

2.000 sigma

NOURRRRERENDD
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WL mean
Activity
Uncertainty

.624243E+005
.864317E+005
.368601E+006
.443457E+0Q06
.899156E+005
.373336E+006
.751504E+006
.619398E+005
.128163E+005
.863854E+005

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report 4/11/2018 6:38:44 PM Page 5

% g de ek ok kK UNIDENTIVFTIETD PEAEKS kodkokkkokhkkok

Peak Locate Performed on: 4/11/2018 6:38:43 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty  Type Nuclide
1 32.59 1.0072E+0Q000D l6.63
2 40.37 6.3427E+000 12.14
3 75.47 1.2636E+001 6.92
9 368.03 1.9483E-001 131..25 Sum
10 411.15 5.0814E-001 42.35 Sum
11 444 .02 9.1392E-001 28.20 D-Esc.
12 517.48 -2.209%E-002 -891.91
14 £78.29 1.2314E-001 97.97
15 688.56 2.0565E-001 97.86 Sum
17 778.68 3.3884E+000 6.84 Sum
M 18 867.13 1.1770E+000 9.74 Tol. Nb-94
ml9 881.74 4 _.8539E-002 125.99
22 1004.73 3.6105E-001 33.79 Sum
23 1085.66 3.3816E+000 7.63 Sum
24 13111.90 3.6501E+4000 6.15 Tol. Bi-214
26 1212.84 3.4114E-001 27.65 Sum
27 1249.77 5.9023E-002 86.23 Sum
29 1299.04 3.6989E-001 21.38 Sum
33 1528.11 6.1449E-002 43.08 Sum
34 1764.68 2.8297E-002 69.98 Sum

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSFC003GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield
Name (keV) (%) (pci/M*2 )
+ K-40 1460.82* 10.66 3.447E+005
+ Co-60 1173.23* 995.85 1.595E+005
1332.49*% ©29.98 8,735E+004
Nb-94 702.65 99.81 2.066E+005
871.09 89.89 2.568E+005
Ag-108m 433.90 850.50 2.739E+005
614.30 89.80 2.482E+005
722.90 90.80 2.430E+005
Cs-134 604.72 97.62 2.307E+005
795.86 85.46 2.376E+005
+ Cs-137 661.66* 85.10 2.703E+005
+ Eu-152 121.78* 28.67 1.558E+006
344.28*% 26.60 1.112E+006
1408.01* 21.07 2.607E+005
+ Eu-154 123.07*% 40.40 1.106E+006
723.30*% 20.06 8.710E+005
1274 .43% 34.80 2.471E+005
+ Eu-155 86.55* 30.70 1.494E+006
105.31 21.10 2.260E+006
T1-208 583.19 85.00 2.749E+005
+ Bi-212 727.33% 6.67 2.619E+006
+ Pb-212 23B.63* 43.60 5.855E+005
Bi-214 609.32 45.49 4.870E+005
1120.29 14.922 1.375E+006
1764.49 15.30 2.693E+005
+ Pb-214 295.22* 18.42 1.411E+006
351.93* 35.60 8.306E+005
Ra-226 186.21 3.64 9.6B0E+006
+ Ac-228 338.32*% 11.27 2.624E+006
911.20* 25.80 4.773E+005
968.97* 15.80 1.213E+4006
Am-241 59.54 35.90 1.663E+006
+ Nuclide identified during the nucl

*
n.n u

®
]

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or
the region is outside the spectrum,
Half-life too short to be able to perform the decay correction

[1139]

Line MDA Nuclide MDA Activity

(pci/M*2 ) (pci/m*2 )
3.45E+005 2.596E+006
8.73E+004 4 .505E+006
4 .691E+006
2.07E+005 5.238E+004
8.957E+005
2.43E+Q005 -1.762E+005
-5.825E+004
1.925E+4+005
2.31E+005b 1.672E+005
-2.163E+004
2.70E+005 1.114E+007
2.61E+005 1.748E+007
1.582E+4+007
2.140E+007
2.47E+005 1.240E+007
9.423E+005
7.921E+005
1.49E+006 5.032E+006
-3.791E+005
2.75E+005 2.459E+005
2.62E+006 2.834E+006
5.85E+005 2.567E+006
2.69E+005 -1.691E+005
4.451E+4005
3.019E+005
8.31E+005 7.418E+005
1.189E+007
9.68E+006 9.834E+006
4 . 77E+005 3.756E+007
2.489E+4005
1.726E+007
1.66E+006 3.043E+004
ide identification

Dec. Level
(pCci/mM*2 )

WUNRFERARONNRERRPIRAURUIdRRRBRR B R §& g5

.558E+005
.809E+004
.196E+004
.018E+005
.269E+005
.355E+005
.225E+005
.199E+005
.139E+005
.170E+005
.335E+005
. 755E+005
.513E+005
.221E+005
.504E+005
.281E+005
.187E+005
.432E+005
.125E+006
.358E+005
.287E+006
.902E+005
.404E+005
.767E+005
.223E+005
.990E+005
.119E+005
.812E+006
.301E+006
.326E+005
.966E+CG05
.270E+005

or MDA has not been calculated
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ilename: 5456-A
Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {(in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

4/16/2018 10:43:09 AM

B102110DFSCC004GD

U2 CTMNT UNDERVESSEL
004

GAMMA DIRECT

3.00
85 - B192
85 - 8192
10.000 keVv

1.256E+001 M™*2

4/16/2018 10:32:00 AM
4/16/2018 10:33:06 AM

600.0 seconds
601.4 seconds

Dead Time 0.23 %
Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

2M90D_ECP_17.8CM

Deta Ve fielated

gl l1g (200,

l \Qi?i%LLéi<i/£Z/éZ,/
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**************************************************************************

ANALYSIS

*************************************************************************

Tk ok ok

Detector Name:

Sample Titl

PEAK

e:

5456-A
B102110DFSCC004GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI Peak Energy
No. start end centroid {(keV)
1 126- 135 130.19 32.55
2 181- 180 161.06 40.27
3 286- 311 301.80 75.45
4 334- 355 340.85 B5.21
5 483- 499 489.09 122.27
[ 974- 988 981,36 245,34
7 1371- 1392 1380.24 345,06
8 1404- 1420 1411.49 352.87
9 1642- 1655 1647.85 411 .96

10 1772- 1786 1779.71 444,93

11 2435- 2449 2441.92 6£10.48

12 2640- 26592 2651.13 662.78

13 3111- 3130 33121.79 780.45

14 3464- 3483 3475.99 869.00

15 23852- 3876 3863.90 965.98

16 4021- 4035 4027.56 1006.85

17 4343- 4377 4352.17 1088.04

18 4446- 4468 4457.57 1114.39

19 4690- 4714 4702.88 1175.72

20 4853~ 4872 4861.8B1 1215.45

21 5102- 5117 5109.88 1277.47

22 5200- 5214 5207.36 1301.84

23 5328- 5353 5341.50 1335.37

24 5632- 56857 5644.40 1411.10

25 5B46- 58B66 5856.492 1464.12

First peak i
Other peak i
Fitted singl

M
m
E

Errors quoted at

n a multiplet region
n a multiplet region

et

2.000 sigma

4/16/2018

FWHM

(keV)

.73
.06
.91
.23
.06
.03
.18
.58
.66
.44
.91
.27
.34
.50
.53
.66
.74
.63
.75
.57
.77
.41
.32

HFEFOOOHRHEPORFPHERPOFEOORBRERERORO

o
[SIRN |
W

[1141]

Net Peak Net Area
Unicert.

REPORT

10:42:08 AM

85
8192

Area

Poouunmoa-JTudkeWJUuRErddcRLrJHFODORHENMEPEUREWYRP

.21E+002
.85E+002
.63E+003
.74E+002
.21E+003
.78E+002
.05E+003
.B8E+001
.B3E+001
.02E+002
.34E+001
.35E+002
.22E+002
.32E+002
.03E+002
.69E+001
.95E+002
.27E+002
.35E+002
.00E+001
.43E+001
L.11E+001
.79E+002
.7T4E+002
.10E+002

45,14
185.97
220.60
196.07
155.61

84 .96

97.30

54 .65

46.90

48.01

37.22

48.75

56.80

46.41

61.39

26.67

58.20

53.48

5349

25.13

19.82

19.8¢6

50.37

53.38

29.42

% %k k&

Continuum

MOFRFRPNMNDAJOWHRRPORERNMWORDNDDRE R

Counts

.39E+002
.27E+003
.48E+003
.40E+003
.54E+003
.30E+002
.54E+002
.08E+002
.B0E+002
.65E+002
LA46E+001
L27E+002
.10E+0Q02
.16E+002
.06E+002
.51E+001
.91E+001
.45E+001
.36E+001
.50E+001
.17E+001
.69E+001
.30E+001
.37E+000
.BOE+001
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NUCLTIDE

Sample Title:

.....

Nuclide Id
Name Confidence
K-40 0.983
Co-60 0.988
Cs-137 0.998
Eu-152 0.995
Eu-154 0.678
Eu-155 0.332
Pb-212 0.231
Bi-214 0.697
Pb-214 0.444

*

Energy Tolerance :
Nuclide confidence index threshold
Errors quoted at

B102110DFSCC004GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

-3 IDENTIFIED NUCLIDES

Energy
{keV)

1460.82%*
1173.,23*
1332.49*
661.66%
121.78%*
344.28%*
1408.01%
123.07*
723.30
1274 .43%*
Be.55¥
195.31
238.63%
609 .32%*
1120.29%
1764.49
295.22
351..93*

Yield
(%)

10.66
99,85
99,98
85.10
28.67
26.60
21..07
40.40
20.06
34.80
30.70
21.10
43.60
45.49
14.92
15.36
18.42
35.60

Activity
(pCi/M*2 )

1.33978E+006
6.53305E+005
7.29483E+005
1.67867E+005
3.13434E+006
3.48773E+006
4.10155E+006
2.22430E+006

2.30033E+005
1.58355E+006

.12984E+005

5
1.67717E+005
3.43791E+006

2.398B47E+005

= Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

10.000 kev

2.000 sigma

= 0.30

[1142]

REPORT

Activity
Uncertainty

3.76917E+005
8.36163E+004
8.62160E+004
6.40546E+004
7.45350E+005
6 .58494E+005
4 .61858E+005
5.30261E+005

7.37182E+004
6.27129E+005

1.76953E+005

8.73864E+004
5.11485E+4005

1.42183E+005

% % % % %k

3
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCci/M*2 ) Uncertainty
K-40 0.983 1.339777E+006 3.768172E+005
Co-60 0.988 6.902281E+005/ 6.002366E+004
Cs-137 0.998 1.678668E+005/ 6.405458E+004
Eu-152 0.995 3.677248E+006v 3.359840E+005
Eu-154 0.678 2.183197E+005vy 7.304854E+004
Eu-155 0.332 1.583546E+006 6.271287E+005
Pb-212 0.931 5.129836E+005 1.769534E+005
Bi-214 0.697 2.604637E+005 8.613824E+004
Pb-214 0.444 2.398473E+005 1.421829E+005

2

Nuclide is part of an undetermined sclutiocn

X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not usged in Weighted Mean Activity

Errors quoted at

2.000 sigma

[1143]
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Peak Locate Performed on: 4/16/2018 10:43:08 AM

Peak Locate From Channel: g5
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (kev) Counts per Second % Uncertainty Type Nuclide
1 32 .55 2.0093E-001 37.44
2 40.27 1.6408E+000 18.89
3 75.45 2.7134E+000 13,55
9 411.96 9.2168E-002 84 .81
10 444 .93 1.7013E-001 47 .04 D-EscC.
13 780.45 7.0362E-001 13.45 Sum
14 862.00 2.1848E-001 35.24 Tol. Nb-94
15 965.98 8.3792E-001 12.21 Sum
16 1006.8B5 1.2808E-001 34.71 Sum
17 1088.04 6.5814E-001 14.99
20 1215.45 1.1667E-001 35.91 Sum
22 1301.84 8.5245E-002 39.03 Sum

First peak in a multiplet region
Other peak in a multiplet region

M
m
F Fitted singlet

nu

Errors quoted at 2.000 sigma

[1144]



KNuclide MDA Report

4/16/2018

10:

43:09 AM

Page 6

gt T T LR AT R R R RS E SRR TR SR ELS SRS SR SASLE SRS S SR AR SRR LS AR EEEEEEEEIAETEEEREES SR LSS R

Tk kK

NUCLTIDE

MDA

REPORT

dok ok Kk ok

PR EFEF P T AR SRR TR SRS LSS L AL E R R LR AR SRS A AR R R SRS S R AR EEE TR FEEREEEELT T LS8

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSCC0O04GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

*

&
n

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

Energy

(keV)

1460.
A 3%

1173

1332.
.65

702

871.
433.
614.
722.
604.
785.
661,
121.
344.
1408.
123.
723.
1274 .
. B5*

86

105.
583.
727.
238,
609.
1120.
1764,
295,
351.
186.
.32

338

911,
968.
59.

g2%*

49%

09
90
30
90
72
86
6E*
78*
28%*
01~*
07*
30
43%*

31
19
33
63%
3%
29%*
49
22
93 %
21

20
97
54

Yield

(%)

10.
99.
99.
99.
98,
90.
89.
90.
97.
85.
85.
28.
26.
2
40.
20.
.80

34

30.
21.
85.

6.
.60

43

45,
14.
15.
18.
35.
.64

3

s
25.
15.
3.5

66
85
98
81
B89
50
80
80
62
46
10
67
60
c7
40
06

70
10
oo
67

49
92
30
42
60

27
80
BO
90

SNOWWRENSINNERPRNRPRRPPRPODE R, AMJORRPERPERPEOWNOEES

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region,

Line MDA Nuclide MDA Activity
(pci/m*2 )

.466E+005
.714E+004
.423E+004
.986E+004
.186E+005
.140E+005
.143E+005
.074E+005
.055E+005
.125E+005
.134E+004
.981E+005
.071E+005
LA413E+005
.245FE+005
.876E+005
.924E+004
.708E+005
.042E+006
.245E+005
.474E+006
.414E+005
.303E+005
.721E+005
.191E+005
.031E+005
.171E+005
.417E+006
.023E+006
.819E+005
.635E+005
.522E+0065

the nucl

(pCi/M*2 ) (pCi/M™2 )
4 . 47E+005 1.340E+006
3.42E+004 6.533E+005
7.295E+005
9.99E+004 2.971E+004
1.965E+005
1.07E+005 -8.078E+004
-1.656E+004
1.185E+005
1.05E+005 -1.%12E+004
6.933E+004v
9.13E+004 1.679E+005
1.41E+005 3.134E+006
3.488E+0086
4  102E+006
7.92E+004 2.224E+006
5.571E+005
2.300E+005
8.71E+005 1.584E+006
3.818E+005
1.25E+005 1.354E+004
1.47E+006 -4.614E+005
2.41E+005 5.130E+005
1.30E+005 1.677E+005
3.438E+006
1.544E+005
2.17E+005 -2.192E+005
2.398E+005
4 . 42E+006 1.123E+006
3.82E+005 -1.707E+005
2.271E+005
3.824E+006
7.52E+005 -2.423E+005
ide identification

or

Dec.

Level

(pci/mM*2 )

WkhHFHFOMPWONARIOVRWDNNOREDSEO OO UTS NN

.068E+005
.692E+004
.541E+004
.847E+004
. 775E+004
.558E+004
.560E+004
.210E+004
.130E+004
. 452E+004
.398E+004
.956E+005
.990E+005
.239E+004
.097E+005
.365E+005
,47BE+004
.317E+005
.159E+005
.063E+004
.152E+005
.182E+005
.208E+004
. 252E+005
.719E+004
.453E+005
.051E+005
.181E+006
.009E+005
., 850E+005
.718E+005
. 715E+005

the region is outside the spectrum, or MDA has not been calculated

[1145]

Half-1life too short to be able to perform the decay correction



Akkhkhkhikhk bk hkrrhdhhdhhhhrhhddhbdbhbhdhhdb bbb dh ik ok hhkksd ok ke Tk kdhhdek ko deok ok k

d ok k kK

GAMMA

S PECTRUM

ANALY S 1-&8

*kkk%k

e P EE F TR SRS S AR TR TR EREE S S S A B R 8 & R 5 R & X IS dhkddd bk dd e *******************

lename: 5456-A

Report Generated On
Title
Description
Identification
Type

Geometry

Sample
Sample
Sample
Sample
Sample

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

4/13/2

o

18 2:04:42 PmM
B102110DFSWC0OO5GD

U2 CTMNT UNDERVESSEL.
005
GAMMA DIRECT

3.00
85 - 8192
E5 = 8192

10.000 kev

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

3.140E+000 M™2

4/13/2018
4/13/2018

1:54:00
1:54:40

M
M

600.0 seconds
601.0 seconds

0.17 %

Energy Calibration Used Done On

Efficiency Calibration Used Done On

Efficiency ID

[1146]

3/15/2018
1/23/2018
1M90D_ECP 17.8CM

Datia Vifice ted
4/ 18 (272,
R



Peak Analysis Report

4/13/2018

2:04:42 PM

Page 2

**************************************************************************

REPORT

e T L L2 L 222 R EEEENEERESER R A S SR A E A SRR RS RS ER R ER R SRS S

dok ok Kk

Detector Name:

Sample Titl

PEAK ANALYSTIS
5456-A
es B102110DFSWC005GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI Peak Energy
No. start end centroid (keVv)
1 126- 134 130.64 32.66
2 145- 162 155.20 38.80
3 271- 300 290.30 72.57
4 323- 333 327.85 81.96
5 476- 497 487.31 121.83
6 2971- 98B5b 978.28 244 .57
7 1365- 1387 1375.76 343.54
8 1637- 1651 1643.06 410.77
9 1762- 1783 1774.43 443 .61

10 2632- 2653 2643.49 660.87

11 2965- 2978 2970.56 742 .64

12 3101- 3124 3111.0C4 777.76

13 3454- 3475 3464.57 ge6.14

14 3603- 3616 3609.42 902.35

15 3842- 3865 3850.87 962.72

16 4003- 4021 4014.12 1003.53

17 4325- 4361 4337.96 1084.49

18 4431- 4457 4442.71 1110.68

19 4674- 4702 4687.25 1171.81

20 4836- 4854 4845.,85 1211.49

21 5083- 5099% 5091.13 1272.78

22 5179- 5201 5190.84 12%7.71

23 5312- 5338 5324.39 1331.10

24 5612- 5640 5625.66 1406.41

25 GR29- 5849 5837.76 1459.44

First peak i
Other peak i
Fitted singl

M
m
F

Errors quoted at

n a multiplet region
n a multiplet region

et

2.000 sigma

4/13/2018

FWHM
(keV)

0.85
1.19
1.49
0.81
1.25
1.41
1.39
0.55
0.80
1.13
1.25
1.69
1.36
0.64
1.81
0.40
1.31
2.03
1.5¢9
0.38
1.80
1.59
1.91
1.78
0.43

[1147]

Net Peak Net Area
Uncert.

2:04:42 PM

B5
8182

Area

P00 -JTOomkwd»rOFFONRRNNFWRERRGODW

.54E+001
.70E+002
.33E+003
.54E+002
.48E+003
.20E+002
.11E+003
.68E+001
L40E+002
.63E+002
.70E+001
.60E+002
.B9E+002
.88E+001
LATE+002
.80E+001
.67E+002
L91E+002
.34E+002
LA46E+001
.40E+001
.45E+001
.76E+002
.71E+002
.22E+002

42.13
111.51
260.67
118.94
123.40

890¢.22
106.55

54 .52

69.34

56.94

34.97

69.01

50.29

31.74

66.80

39.22

78.13

60.04

65.27

23.44

22.58

22.72

59.83

61.16

30.15

%k kkok

Continuum

NFEFNFRFRNMONEPOREORRREPBRNNE N R WM

Counts

.32E+002
L48E+002
.30E+003
L41E+003
.10E+003
.95E+002
LA46E+002
.29E+002
.83E+002
.73E+002
.00E+002
.56E+002
.18E+0Q02
.32E+001
.38E+002
.90E+001
.7T6E+002
.17E+4001
.02E+001
.14E+001
.70E+001
.15E+001
.70E+001
.41E+001
.98E+001



Interference Corrected Activity Report

4/13/2018

2:04:42 PM

Page

ok krok ok kd kg hk kA kAR kA kT A A AT A A I A AR AT AT T AR AR T ATk hdeh ke ol sekokkodeok ook ok e sk ok ok

IDENTIFICATTION

T Y X2 -2 XS E R E RS R EES A AR S S SRR SRR SRS AR Rd st sttt B ERERRE SRS EE TS

vk ok Kk

NUCLIDE

Sample Title:

Nucli
Name

K-40
Co-60

Cs-13
Eu-15

Bu-15

Eu-15

Pb-21
Ac-22

*
@

Energy Tolerance
Nuclide confidence index threshold
Errors quoted at

de Id Energy Yield Activity Activity
Confidence (keV) (%) (pei/M*2 ) Uncertainty
0.997 1460.82%* 10.66 1.50174E+006 3.92849E+005
0.997 1173.23* 29.85 1.02340E+4006 1.14551E+005
1332.409%* 95.98 9.85310E+005 1.08475E+005
7 0.9599 661.66%* 85.1¢ 2.03387E+4005 7.49742E+004
2 0.959 121.78%* 28.67 3.78613E+006 9.03970E+005
344.28% 26.60 3.68632E+006 7.00887E+005
1408.01%* 21.07 5.34716E+006 5.69200E+005
4 0.682 123.Q7* 40.40 2.68684E+006 6.43093E+005
723.30 20.06
1274 ,43% 34 .80 2.66498E+005 8.42401E+004
5 0.315 86.55% 30.70 4 ,33030E+005 3 .46001E+005
105.31 21.10
2 0.945 23B.63%* 43.60 5.82721E+4+005 1.,883920E+005
8 0.913 33B8.32% 11.27 8.70064E+006 1.64795E+006
911.20%* 25.80 8.35919E+004 1.41059E+005
968.97%* 15.80 4.03890E+006 &6 .09259E+005
= Energy line found in the spectrum.
= Energy line not used for Weighted Mean Activity

B102110DFSWC0O05GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

10.000 kev

2.000 sigma

= 0.30

[1148]

REPORT

% %k kK K

--------------------

3



Interference Corrected Activity Report 4/13/2018 2:04:42 PM Page 4

*************************************************************************

* % % INTERFERENCE CORRECTED REPORT * ok ok ok ok

khkk kR rhk kb hdkhkkdhhhdd bk hdkhhdrhdhbhdhbkhdhhbhdhbhhdbhdhbrddd dddkdbdrbdhdhbdd ik

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M*2 ) Uncertainty
K-40 0.997 1.501741E+006 3.928486E+005
Co-60 0.9927 1.003493E+006Y 7.914411E+004
Cs-137 0.992 2.033869%9E+005Y 7.497424E+004
Eu-152 0.999 4,.394450E+006+ 3.954319E+005
Eu-154 0.682 2.546751E+005/ 8.353477E+004
Eu-155 0.315 4.330305E+005 3.460008E+005
Fb-212 0.945 5.827910E+005 1.893%01E+005

X Pb-214 0.380
Ac-228 0.913 2.836478E+005 1.368383E+005

2
X

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis

@ - Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at

2.000 sigma

[1149]



Interference Corrected Activity Report 4/13/2018 2:04:42 PM Page &

Feodede ke kAR % UNIDENTTIVFTIETHD PEAKS FR ke ok ok ok ok ok ok

Peak Locate Performed on: 4/13/2018 2:04:42 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tel.
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 32.66 1.5902E-001 44 .15
2 38.80 1.1162E+000 16.65
3 72.57 2.2163E+000 19.60
8 410.77 1.2728E-001 71.01
9 443 .61 2.3305E-001 49.59 D-EscC.
11 742 .64 4 .5020E-002 129.45 Sum
12 777.76 9.3333E-001 12.32 Sum
13 866.14 3.1456E-001 26.65 Tol. Nb-94
16 1003.53 8.0043E-002 81.66 Sum
17 1084.49 7.7Bl6E-001 16.73 Sum
18 1110.68 9.8547E-001 10.15
20 1211.4° 1.0774E-001 36.26 Sum
22 1297.71 1.4083E-001 26.89 Sum

= First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

Ea IS

Errors quoted at 2.000 sigma

[1150]



Nuclide MDA Report

4/13/2018

2

:04:42 PM

Page 6

********************************************************************************

NUCLTITDE

bk ok ok

MDA

REPORT

% &k % K

-k*****************************************************************************

Detector Name: 5456-4
Sample Geometry:
Sample Title: B102110DFSWCO05GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield
Name (keV) (%) (pci/M*2 )
+ K-40 1460.82* 10.66 4.478E+005
+ Co-60 1173.23*% 99.85 6.474E+004
1332.49* 95.98 4.900E+004
Nb-2924 702.65 99.81 1.072E+005
871.09 99.89 1.294E+005
Ag-108m 433.90 90.50 1.212E+005
614 .30 89.80 1.241E+005
722.90 90.80 1.237E+005
Cs-134 604.72 97.62 1.144E+005
795.86 85.46 1.235E+005
+ Cs-137 661.66* B85.10 1.076E+005
+ Eu-152 121.78* 28.67 7.493E+005
344 .28% 26.60 4.607E+005
1408.01* 21.07 1.784E+005
+ Eu-154 123.07% 40.40 5.317E+005
723.30 20.06 5.511E+005
1274 .43% 34.80 9.648E+004
+ Eu-155 86.556* 30.70 5.466E+005
105.31 21.10 1.031E+006
T1-208 583.19 85.00 1.373E+005
Bi-212 727.33 6.67 1.661E+006
+ Pb-212 238.63% 43.60 2.530E+005
Bi-214 609.32 45.49 2.411E+005
1120.29 14.92 5.658E+005
1764.49 15.30 2.267E+005
Pb-214 295.22 18.42 7.371E+005
_ 351.93*% 35.60 3.442E+005
Ra-226 186.21 3.64 4.518E+0086
B! Ac-228 33B8.32% 11.27 1.087E+006
911.20% 25.80 2.348E+005
968.97% 15,80 5.992E+005
Am-241 59.54 35.90 8.205E+005

= Nuclide identified during

*

the nuclide

= Energy line found in the spectrum
calculated MDA is zero due to zero counts in the region, or

Line MDA Nuclide MDA Activity

(pci/mM*2 )  (pCi/M*2 )
4.48E+005 1.502E+006
4.90E+004 1.023E+006
9.853E+005
1.07E+005 -3.098E+004
2.096E+004
1.21E+005 2,349E+004
6.305E+004
1.608E+005
1.14E+005 6.230E+004v
4.133E+003
1.08E+005 2.034E+005
1.78E+005 3.786E+006
3.686E+006
5.347E+006
9.65E+004 2.687E+006
7.933E+004
2.665E+005
5.47E+005 4.330E+005
1.073E+005
1.37E+005 1.177E+004
1.66E+006 -6.923E+005
2.53E+005 5.828E+005
2.27E+005 -3.146E+003
1.219E+004
2.033E+005
3.44E+005 6.217E+005
2.754E+006
4 .52E+006 3.891E+005
2.35E+005 8.701E+006
8.359E+004
4.039E+006
8.20E+005 8.204E+005
identification

Dec.

Level

(pci/m*2 )

MNP WRERNMNREPRPROOOUNM&dMNMODDWOOAEUDAGEU OO WK

.072E+005
.071E+004
.278E+004
.216E+004
.315E+004
.921E+004
.049E+004
.022E+004
.B74E+004
.000E+004
.210E+004
.712E+005
. 259E+005
.090E+004
.634E+005
.6B2E+005
.337E+004
.695E+005
.105E+005
.703E+004
.087E+005
.241E+005
.175E+005
.719E+005
.008E+005
.624E+005
.688E+005
.232E+006
.331E+005
s
20y
4.

114E+005
896E+005
056E+005

the region is outside the spectrum, or MDA has not been calculated

[1151]

Half-life too short to be able to perform the decay correction
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GAMMA

* % & % %

SPECTRUM

ok R RK

ANALYS I S

hkdk ok k kA kd kg kodkhkdokdehhh kb kA h ko kkk ok khdd ok kb kkkk kA Ak A A A A F R Ak kh ok ko ko hkd khkk

_lename: 5456-24A

Report Generated On

Title
Description
Identification
Type

Geometry

Sample
Sample
Sample
Sample
Sample

Peak Locate Threshold 3
Peak Locate Range {(in channels)

Peak Area Range (in channels)
Identification Energy Teolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

4/13/2018 2:18:43 PM
B102110DFSWC006GD

U2 CTMNT UNDERVESSEL
006

GAMMA DIRECT

3.00
85 - 8132
85 - 8192
10.000 keVv

3.140E+000 M*2

2:08:00
2:08:41

PM
PM

4/13/2018
4/13/2018

600.0 seconds
600.8 seconds
0.13 %

3/15/2018
1/23/2018
1M90D _ECP_17.8CM

{\)C{ Zga VAH [FCLEZQ?Q/
Z(/M//[a (2%,
R bl

[1152]



Peak Analysis Report

4/13/2018

2:18B:43 PM

Page 2

Ak Ak kA AR A I Ak A dhd kX hhkhdhkkkrhkhdkdhdddhhbdddhddodbbdhdbhbbhdbdhdbbhbhhddbdhrdbbhhidd

ANALYS IS

P L E A T E LR EE LS TR RS RS S SRS SRR SRR SRR AR R R R SR R RS EREEERERE S AR

Sk ok k

Detector Name:
Sample Title:

PEAK

5456-A
B102110DFSWCO06GD

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis

Peak ROI ROI Peak Energy
No. start end centroid (keV)
1 145- 184 154.98 38.75
2 279- 299 289.81 72.45
3 388- 397 392,50 98.12
4 476- 498 487.58 121.89
5 970- 986 978.66 244 .66
6 1363- 1388 1375.86 343.97
7 1765- 1784 1773.66 443 .41
8 2425- 2441 2434.03 608.51
9 2633- 2652 2642.15 660.54

10 309%- 3122 3111.44 777 .86

11 3457- 3473 3465.68 B66.42

12 3838- 3863 3B51.27 8962.82

13 4325- 4346 4338.19 1084.55

14 4428- 4456 4443.17 13110.79

15 4673- 4700 4687.16 1171.7%

16 4838- 4855 4846.61 1211.65

17 5083- 5101 5091.68 1272.92

18 ©5184- 5198 5191l.06 1297.76

19 5312- 5337 5324.27 1331.07

20 ©5612- 5639 5626.09 1406.52

21 5828- 5848 5837.64 1459.41

M
m
F

Fitted singl

Errors quoted at

First peak in
Other peak in

et

2.000 sigma

4/13/2018

a multiplet region
a multiplet region

To Channel:

(keV)

1.50
1.70
0.25
1.37
1.22
1.42
1.45
0.87
1.21
1 .52
0.87
1.56
1.53
I:95
1.61
0.37
0.52
0.58
1.75
1.94
g.65

[1153]

REPOR

T

2:18:42 PM

85
8192

FWHM Net Peak Net Area

Area Unicert.
7.97E+002 185.06
9.88E+002 178.76

-3.23E+001 87.81
1.14E+003 174.09
2.22E+002 83.71
9_.23E+002 94 .74
1.15E+002 54.99
5.0BE+00C1 40.50
1.85E+002 52.568
4 .15E+002 58.12
9.58E+001 36.89
4 ,50E+002 57.85
2.74E+002 49.18
4, 22E+002 57.91
4 ,.83E+002 54,82
3.77E+001 22,58
6.28E+001 21.08
3.87E+001 20.29
4.99E+002 48.98
6.33E+002 52.78
1.27E+002 30.05

* ok kkk

Continuum

NRPROMNEPENUWOWOEO-IEFRB WD PR R

Counts

27E+003
.93E+003
.6BE+002
.66E+003
.89E+002
.11E+002
.83E+002
.11E+002
L43E+002
.07E+002
.82E+001
.10E+001
.93E+001
.00E+001
.95E+001
.73E+001
L43E+001
.23E+001
.33E+001
.40E+001
.74E+001



Interference Corrected Activity Report

P Lt A R TR R SRR R R AR SRS AR SRR SRS RS ARt SRRt R R AR B EEEEEEELEEE SR SR T

&k k%

NUCLIPDE

Sample Title:

4/13/2018

IDENTIFICATTION

PEEETEF S EEEEILE SRS S LSS SRR R RS R A RS R RS SRR RS R RS R AR E RS R SR B AR EERETERE RS RS

....................

B1l02110DFSWCO06GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLR

IDENTIFIED NUCLIDES

2:18:43 FPM

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/M*2 ) Uncertainty
K-40 0.997 1460.82* 10.66 1.55550E+006 3 .93227E+005
Co-60 0.597 1173.23%* 99.85 5.93436E+005 8.2349%99E+004
1332.49% 99.98 6.33235E+005 8.02148E+004
Ag-108m 0.416 433.90%* 90.50 1.20810E+005 6 .0385BE+004
614 .30* 89.80 5.86702E+004 4 .72758E+004
722.90 S0.80
Cg-~137 0.998 661.66* 85.10 2,29757E+005 7 .10237E+004
Eu-1562 0.299 121.78* 28.67 2.88117E+006 7 .29014E+005
344 .28%* 26.60 3.05259E+006 5.91517E+005
1408.01%* 21.07 3.88650E+006 4.49126E+005
Eu-154 0.682 123.07%* 40.40 2.05173E+006 &5 .1848%6E+005
723.30 20.06
1274 .43% 34.80 2.26099E+005 7 .81734E+004
Pb-212 0.943 238.63% 43,60 4.04335E+005 1.65884E+005
Bi-214 0.682 609.32% 45.49 1.15818E+005 S .3328BE+004
1120.25% 14 .92 3.42098E+006 5.43577E+005
1764.49 15.30
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1154]

Page
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Interference Corrected Activity Report 4/13/2018 2:18:43 PM Page 4
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* %k ok INTERPFERENCE CORRECTETD R EPORT * kA kK

Ak Ak khkkhkhkk Ak hhhhkAhhkkhhhdhhhhrkhkdb kA kAR T hhkdAddhhdhhhhkhkdhkdd Addhkhkhhhhdhkdkkhkk

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pci/M*2 ) Uncertainty
K-40 0.997 1.555498E+006 3.932272E+005
Co-60 0.9587 6.138582E+0057 5.746042E+004
Ag-108m 0.416 4.064787E+004 5.902212E+004
Cs-137 0.998 2.297568E+005v 7.102372E+004
Eu-152 0.999 3.385187E+006, 3.199264E+005
Eu-154 0.682 2.132358E+005+ 7.736637E+004
Ph-212 0.943 4,043351E+005 1.658844E+005
Bi-214 0.682 1.325628E+005 1.458378E+005

X Pb-214 0.380

? Nuclide is part of an undetermined solution

X
@

Errors guoted at

2.000 sigma

[1155]

Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report

dok ok ok ok k%

Peak
NoO.

10
11
12
13
16
18

£ [=
inon

* %

Peak

Peak

Peak

Energy

(keV)

38.
72.
98.
777.
866 .
962.
.55

1084

1211.
1297.

First
Othexr

75
45
12
86
42
82

65
76

4/13/2018

peak in a multiplet region
peak in a multiplet region
Fitted sginglet

Errors quoted at 2.000 sigma

[1156]

2:18:43 PM

Fh khkkhkhkkhk

2:18:42 PM

Peak

D-EscC.

Sum
Tol.

Sum
Sum

UNIDENTTIUVFIZED PEAIKS
Locate Performed on: 4/13/2018
Locate From Channel: 85
Locate To Channel: 8192

Peak S8ize in Peak CPS
Counts per Second % Uncertainty Type
1.3283E+000 23.22
1.6469E+000 18.09
-5,.3786E-002 -272.10
6.9093E-001 14.02
1.5968BE-001 38.51
7.5008E-001 12.85
4 5624E-001 17.96
6.2910E-002 59.82
6.4447E-002 52.47

Page 5

Tol.
Nuclide

Nb-94



Nuclide MDA Report

4/13/2018

2:18:43 PM

Page 6

o e e E R P R RS E R R R R R R R R R RS R R R A A A RS R RS R R AR R R R R AR R SR TEEEEYLEESEELL SRS & &

koK ok

NUCLTITDE

MDA

REPORT

%k % Kk %k

:******************************************************************************

Detector Name:
Sample Geometry:

Sample Title:

*

®
1

A2 +
n 1

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pbh-214
Ra-226
Ac-228

Am-241

Energy

{keV)

1460.82%*
1173204
1332.49*
702.65
871.09
433 .90%
614.30%
722.90
604.72
795.86
661.66%
121.78%
344.28%
1408.01%
123.07*
723.30
1274 .43%
86.55
105.31
583.19
727,33
238.63*
609.32%*
1120.29%
1764.49
295.22
351.93%
186.21
338.32
911.20
968.97
59.54

5456-A

B102110DFSWC006GD ‘
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Yield

10

43

3

.66
99.
99
99.
99.
90.
89.
90.
97.
85.
85.
28.
26.
21.
40.
20.
34.
30.
2.
85.

6.
.60
45,
i4.
15.
1lg.
35.
.64
11.
25;
15.
35.

85
98
81
82
50
80
80
62
46
10
&7
60
07
40
06
80
70
10
00
67

49
92
30
42
60

27
80
80
90

Line MDA Nuclide MDA Activity
(pCi/M*2 )

~SNomwPRPLWRANMPR NP OO REERAOR O JWE WG R

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

.35%E+005
.941E+004
.544E+004
.385E+004
.044E+005
.012E+004
.510E+004
.065E+005
.618E+004
.045E+005
.553E+004
.787E+005
.044E+005
.777TE+005
.816E+005
.853E+005
.216E+004
.347E+005
.273E+005
.153E+005
.439E+006
.393E+005
.483E+005
.662E+005
.173E+005
.530E+005
.022E+4005
.923E+006
.207E+006
L437E+00%
.831E+005
.141E+005

{(pci/M*2 )

4.36E+005
4.54E+004

9.38E+004

7.51E+004

9.62E+004

9.55E+004

1.78E+4005

9.22E+004

~]

.35E+005

.15E+005
.44E4+006
.39E+005
.48E+005

(RN

3.02E+005

3.92E+006
3.44E+005

7.14E+005

(pci/M*2 )

Qo
By
6.
1.
4.
1.
5.
5.
-2.
6.
2.
2.
£
i
2
6.
2.
i
4,
1.
7.
4.
1.
3.
1.
i
2.

=1.
1,
=2,
-4,
7.

555E+006
934E+005
332E+005
106E+004
733E+004
208E+005
86 7E+004
701E+004
194E+003
803E+004
298E+005
891E+006
053E+C06
886B+006
052E+006
532E+005
261E+005
022E+005
109E+003
S89E+004
E50E+005
043E+005
158E+005
421E+006
848E+005
120E+004
281E+006
307E+006
110E+005
T76E+004
215E+00Q4
347E+004

the nuclide identification

Dec. level
(pci/m*2 )

WEHEFARPWUMLOUNMNOEAUEREWERENMNMOREWERE OB WBSROBDNDWN

.013E+005
.304E+004
.100E+004
.547E+004
.066E+004
.364E+004
.599E+004
.161E+004
.666E+004
.051E+004
.608E+004
.359E+005
.977E+005
. 054E+004
.3B4E+005
.353E+005
.121E+004
.637E+005
.587E+005
.603E+004
.976E+005
.172E+005

.

104E+004

. 721E+005
.615E+004
.203E+005
.477E+005
.934E+006
. 930E+005
.658E+005
.316E+005
.525E+005

the region 1s outside the spectrum, or MDA has not been calculated

[1157]

Half-life too short to be able to perform the decay correction



Ak hkkkdhkhkkhhkhkhhkhkhkdhhkhkhhhkhkhhrkrhhdkdhkdrdhhkhhdhdrkhdddhhdbdhbhhkddrh bk hkkhkhdkkhdwird i

* kg Kk GAMMA S PECTRTUM ANALYS I S8 kKR

Ak hkkxdrhkrhkkdkkhhkdhkkdhkkhkhhhhkddhdhhhdrdhbddbhhdbdhhbdbdhbdbdhddr R ddddbbbdhdddhhbhdth

llename: 5456-A

Report Generated On : 4/13/2018 2:56:44 PM

Sample Title : BLO02110DFSWC0O07GD

Sample Description : U2 CTMNT UNDERVESSEL

Sample Identification : 007

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) - 85 - 8182

Identification Energy Tolerance : 10.000 keV

Sample Size : 3.140E+000 M"2

Sample Taken On : 4/13/2018 2:46:00 PM

Acquisition Started : 4/13/2018 2:46:42 PM

Live Time : 600.0 seconds

Real Time : 600.7 seconds

Dead Time : 0.12 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 1IM90D ECP_17.8CM

Dalféf Vc.( ibfé( {fc
plrt (15 1207,

[1158]



Peak Analysis Report

4/13/2018

2:56:44 PM

Page 2

Gt de ke ok e kR Kk ok sk ok sk ke ok ok ek ok ok ke ok ok ek T R ok ke ke ke s ok ok ok ke e ok ok ok ok ok Sk ke e ok ok e e ke R ok ek otk e ok ok ok kR ok e ok ke e e ok

REPORT

T I LSRR R R R RS R AR R A S AL RS A AR R RS R SRR EE SR SRR R EREESEEESEEEESEES SRS S

t ok gk ok

Detector Name:
Sample Title:

Peak Analysis Performed on:

PEAK

5456-A

B102110DFSWCO07GD
4/13/2018

ANALYSTIS

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak RCI ROI
No. start end
1 126- 138
2 146- 164
3 274- 300
4 479- 498
5 949- 986
6 1365- 1387
7 1768- 1779
8 2426- 2439
9 2633- 2652

10 3102- 3122

11 3452- 3496

12 3839- 3883

13 4326- 4346

14 4429- 4454

15 4676- 4701

16 5085- 5098

17 5312- 5338

18 56l1l4- 5640

19 5827- 5847

First peak in
Other peak in
Fitted singlet

ma =

Errors quoted at

Peak
centroid

131.
155,
290.
487.
978.62
1375.92
1773 .48
2432.79
2643.04
3111.52
3465.36
3851.22
4338.35
4443 .05
4686.97
5091.28
5324 .28
5625.85
5836.64

11
02
24
72

Energy
(keV)

32.78

38.75

72.56
121.93
244 .66
343.98
443 .37
608.20
660.76
777.88
866.34
962.80
1084 .59
1110.76
1171.74
1272 .82
1331.07
1406.46
14592.16

a multiplet region
a multiplet region

2.000 sigma

FWHM
(keV)

HFNRPORFHRPOHFHFRPOHORRRER

.05
.BO
.82
.27
9
@D
+55
.19
.30
.23
.41
.81
.09
.54
.64
<57
.79
.00
.17

[1159]

2:56:43 PM
85
8192
Net Peak Net Area
Area Uncert.
9.72E+001 47,40
4 49E+40Q02 82.76
8.08E+002 181.78
5.55E+002 138.05
2.25E+002 142.17
6.29E+002 77.36
3.40E+001 36.58
3.27E+001 32.34
2.10E+002 47 .47
2.85E+002 45.74
1.72E+002 61.02
2.95E+002 46.44
2.16E+002 38.15
2.8BE+002 47.35
4 . 31E+002 45.85
3.17E+001 15.64
4.15E+002 42 .55
4.12E+002 40.60
1.44E+002 27.72

ek ot ek

Continuum

HOWHEHNGOAODPRUNRPOAORORNORRWR

Counts

.48E+002
.74E4002
.70E+003
.20E+003
.34E+002
.24E+002
.20E+002
.13E+001
.D0E+002
.63E+001
.10E+002
.92E+001
.17E+001
.4BE+001
L23E+001
.03E+001
.21E+000
.00E+000
.39E+001



Interference Corrected Activity Report

Ak hk kAR KARAEA AL A AR AR TR A A AR A Ak kAT b h kA b A kA ARk dhF Ak hdhkh bk bk hkhkkhhk kv hkk kX

NUOUCLTIDE

* k%

Sample Title:

Nuclide

Name

K-40
Co-60

Ag-108m

Cs-137
Eu-152

Eu-154

Pb-212
Bi-214

*
@

0.
0.

0.

o

Id
Confidence

996
997

415

.999
.999

.682

.944
.681

4

/13/2018

IDENTIFICATTION

e P T TR EAEEERSER LIS EESA SRS AR RS ER R RS A AR R RS RS RRE R R RS EEEE SRR ERE SRR

B102110DFSWC007GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy Yie
(keVv) (%
1460.82%* 1.0
L1773 23 99.
1332.49%* 99.
433.90%* S0
614.30% 89.
722.90 S0.
661l.66% 85.
121.78%* 28.
344 28%* 26.
1408.01%* 24..
123.07* 40.
723.30 20.
1274 .43%* 34
238.63%* 43 .
609.32% 45,
1120.29% 14
1764. 15.

49

Energy line found in the
Energy line not used for

Energy Tolerance

Nuclide confidence index threshold

Errors gquoted at

10.000 k

2,000 sigma

0.30

[1160]

2:56:44 PM

R EPORT

Activity

Uncertainty

3.
7.
6.
3.
£

W Wik )

~I N

4.

73864E+005
03898E+004
85112E+004
870B0E+004
75934E+004

.69080E+004
.50872E+005
.27267E+005
.21069E+005
.20406E+005

.71091E+004
.67258E+005
.42134E+004

26884E+005

1d Activity

) (pCi/M*2 )
66 1.77156E+006
B5 5.2B8573E+005
98 5.26670E+005
.50 3.56321E+004
80 3.76977E+004
80

10 2.61365E+005
67 1.41171E+006
60 2.08191E+006
07 2.52969E+006
40 1.00183E+006
06

.80 1.14184E+005
60 4.09146E+005
49 7.44175E+004
.92 2.33103E+006
30

spectrum.
Weighted Mean Activity
ev

Page

* ok ok ok

3



Interference Corrected Activity Report

4/13/2018

2:56:44 PM

Page 4

T S A2 L R A R RS S S SRR SRR RS R S SR R R R SRR AR AR R EEEEE RS R R E SR S

% Rk %k

INTER

FERENCE

CORRECTED

REPORT

* kk k%

R T EE S SRR SER LRSS RS SIS R SRR S AR R AR R SRR AR AR R SRR R EEEREREEESESERE S SR

Nuclide
Name

K-40
Co-60
Ag-108m
Cs-137
Eu-152
Eu-154
Pb-212
BRi-214
X Pb-214

@ P
"

COO0OO0OO0COO0OO0

Nuclide
Id
Confidence

.996
. 997
.415
. 999
.988
.682
.544
.681
. 380

Errors quoted at

P& oD

WL mean
Activity
{(pci/m*2 )

.771565E+006
.275956E+005v
.120720E+001
.613649E+005v
.100648E+006v
.556619E+004/
.091456E+005
.405300E+005

2.000 sigma

[1161]

MWk oy W W

Wt mean
Activity
Uncertainty

.738B639E+005
.909546E+004
.B11948E+004
.690802E+004
.228222E+005
.639895E+004
.672580E+005
.033479E+005

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report

& gk ok ok ke k ok kok UNIDENTIFTIED PEAKS dode ek ok ok ok ok K
Peak Locate Performed on: 4/13/2018 2:56:43 PM
Peak Locate From Channel: 85
Peak Locate To Channel: B192
Peak Energy Peak Size in Peak CPS Peak
No. (kev) Counts per Second % Uncertainty Type
1 32.78 1.6204E-001 48.75
2 38.75 7.4763%E-001 18.45
3 72.56 1.3460E+000 22.51
10 777.88 4,7453E-001 16.06 Sum
11 866 .34 2.8673E-001 35.47 Tol.
12 962.80 4.,9132E-001 15.75
13 108B4.59 3.6053E-001 17.63
M = First peak in a multiplet region
m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at

2.000 sigma

4/13/2018

[1162]

2:56:44 PBPM

Page 5

Tol.
Nuclide



4/13/2018 2:56:44 PM Page 6

Nuclide MDA Report

********************************************************************************

ok ok NUCLTIDE MDA REPORT *okok kok

ek kA ko h kA A AR A A AR AN T AR I AR AR kbbb h kb kdhk kb dkhhddkhkdh Ak hhhkdhk Rk hrxdkhhhdrkhhdkk ik

Detector Name: 5456-A
Sample Geometry:
Sample Title: R102110DFSWCO007GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLBE

Nuclide Energy Yield Line MDA Nuclide MDA Activity  Dec. Level

Name (keV) (%) (pCi/M™2 ) (pCi/M*2 ) (pCci/M*2 ) (pCi/M*2 )

K-40 1460.82* 10.66 3.135E+005 3.13E+005 1.772E+006 1.401E+005

Co-60 1173.23* 99.85 4.265E+004 2.%1E+004 5.286E+005 1.966E+004

1332.49% 99.28 2.911E+004 5.267E+005 1.284E+004

Nb-94 702.65 99.81 7.693E+004 7.689E+004 -1.239E+004 3.701E+004

871.09 99.89 9.8B13E+004 -9.253E+003 4.753E+004

Ag-108m 433,90* 90.50 6.262E+004 6.06E+4004 3.563E+004 2.989E+004

614.30* B89.80 6.055E+004 3.770E+004 2.871E+004

722.90 ©20.80 9.509E+004 9.908E+004 4.593E+004

Cs-1234 604.72 97.62 8.800E+004 8.803?004 -6.945E+004 4.257E+004

785.86 85.46 8.932E+004 & ~-8.412E+003 4.290E+004

Cs-137 661.66* 85.10 B8.035E+004 8.04E+004 2.614E+005 3.849E+004

Eu-152 121.78*% 28.67 b5.499E+4005 1.66E+004 1.412E+006 2.715E+005

344 .28* 26.60 3.293E+005 2.082BE+006 1.602E+005

1408.01* 21.07 1,662E+004 2.530E+006 0.000E+000

Eu-154 123.07* 40.40 3.903E+005 7.41E+004 1.002E+006 1.827E+005

723.30 20.06 4.297E+005 5.629E+005 2.076E+005

1274.43* 34.80 7.406E+004 1.142E+005 3.216E+004

Bu-155 86.55 30.70 6.362E+005 6.36E+005 4.108E+005 3.145E+005

105.31 21.10 7.883E+005 -1.563E+005 3.892E+005

T1-208 583.19 85.00 1.038E+005 1.04E+005 ©9.619E+004 5.025E+004

Bi-212 727.33 6.67 1.264E+006 1.26E+006 1,586E+006 6.100E+005

Pb-212 238.63* 43.60 4.213E+005 4.21E+005 4.091E+4005 2.082E+005

Bi-214 609.32*% 45.49 1.195E+005 1.20E+005 7.442E+004 5.668E+004

1120.29* 14.92 4.627E+005 2.331E+006 2.204E+005

1764.49 15.30 2.443E+005 2.403E+005 1.096E+005

Pb-214 295.22 18.42 b5.505E+005 2.46E+005 -4.212E+004 2.6391E+005

351.93* 35.60 2.461E+005 1.556E+006 1.197E+005

Ra-226 186.21 3.64 3.414E+006 3.41E+006 -8.423E+005 1.680E+006

Ac-228 338.32 11.27 1.041E+006 3.18E+005 -1.301E+005 5.098E+005

911.20 25.80 3.181E+005 5.116E+004 1.530E+005

968.97 15.80 7.236E+005 2.636E+005 3.51BE+005

Am-241 59.54 35.90 6.365E+005 6.37E+005 -1.697E+005 3.137E+005
+ = Nuclide identified during the nuclide identification

*

®
]

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or
the region is ocutside the spectrum,
Half-life too short to be able to perform the decay correction

[1163]

or MDA has not been calculated
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GAMMA SPECTRIUM ANALYS IS8 ok k ok
R L L LR R R R R R R R B L S R L B R R T8 I S S AR R rap g gy

* %k kK

.llename: 5456-A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/14/2018 9:15:10 AM

B102110DFSWCQ08GD
U2 CTMNT Under Vessel
008

3.00
85 - 8192
B5 - 8192
10.000 kev

3.140E+000 M*2

4/14/2018 9:04:00 AM
4/14/2018 9:05:08 AM

600.0 seconds
600.6 seconds

0.09 %
Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

1IMS0D ECP_17.8CM

| Ck-é;i \/g{ !fCJlITﬁé(jJ
4/1¢ [tz 1392
RN

[1164]



Peak Analysis Report

4/14/2018

9:15:10 AM

Page 2
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REPORT
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sk ok

Detector Name:
Sample Title:

Peak Analygis Performed con:

PEAK

b456-A

B102110DFSWC008GD
4/14/2018

ANALYSTIS

Peak Analysis From Channel:
To Channel:

Peak Analysis

Peak ROI ROI
No. start end
1 126- 134
2 l46- 165
3 279- 306
4 477 - 508
5 953- 989
& 1365- 1414
7 1640- 1653
8 1769- 1782
9 2429- 2445

10 2635- 2659

11 3103- 3128

12 3463- 3478

13 3847- 2869

14 4332- 4353

15 4440- 4460

16 4683- 4707

17 5095- 5108

18 5191- 5204

19 5322- 5344

20 5621- 5646

21 5834- 5857

22 7055- 7070

First peak in
Other peak in

M
m
F Fitted singlet

Errors quoted at

Peak
centroid

130 .
155,
289,
486.
9739.
1378.
1647.
1776.
2438.
2646.
3115.
3470.26
3857.15
4344 .49
4449.69
46593 .55
5101.01
5197.85
5332.07
5634.49
5845.51
7062.52

13
80
12
04
80
15
34
23
31
75
57

Energy
(keV)

32.53
38.95
72.28
121.51
244 .95
344 .54
411.84
444 .06
609.58
661.69
778.89
867.57
964.29
1086.12
1112.42
1173.49
1275.25
1299 .49
1333.02
1408.62
1461.38
1765.63

a multiplet region
a multiplet region

2.000 sigma

(keV)

0.37
156
o
2.03
.22
.42
.44
.89

1

FRMNMNMNWNNRERRNDWNDOOAODE OTN W

.35
.49
.63
.34
w19
.83
.83
.92
.38
.34
.78
.72
w25
55

9:15:09 AM
85
8192
FWHM Net Peak Net Area

Area Uncert.
.93E+001 28.73
.17E+002 80.25
.03E+002 171.08
.83E+002 174.75
L16E+002 119.58
.36E+002 121.68
.39E+001 37.55
.88E+001 33.4¢
.36E+001 32.06
.45E+002 61.75
.09E+002 46.08
.26E+001 29.40
.43E+002 42.23
.67E+002 38.15
.91E+002 34 .95
.70E+002 37.086
.11E+4001 13.34
.43E+001 13.89
.57E+002 34.33
.98E+002 38.33
.43E+002 26.69
.59E+001 11.74

OCRFHOOHHKRHKNORHEFOOORRH

[1165]

*kkkk

Continuum

O P OPRRWHHUNIOARWOYRE®RER P WM

Counts

.87E+001
.69E+002
.45E+003
.42E+003
.97E+002
.20E+002
.31E+002
L11E+001
.14E+001
.79E+001
.52E+001
.04E+001
.04E+001
.24E4+001
.15E+001

14001

.90E+000
.69E+000
.04E+001
.63E+001
.83E+000
.06E+000
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IDENTIFICATTION

ckdkhkhkkhrhkhhkr Rk hdhdhbhdhdhkdhdhohdbdddhkdhbbhddhbhdhkdhbdhddbddh hhhkdkhdbhdbhkddbbhkhd

%* kX

NUCLIDE

Sample Title:

Nuclide

Name

K-40
Co-60

Cs-137
Eu-152

Eu-154

Pb-212
Bi-214

Pb-214

*

"o o

1.
L.

I
.000

=]

Id
Confidence

000
000

000

.682

.938
.580

.38%

Energy Yield
(keV) (%)
1460.82%* 10.66
1173.23% 99.85
1332.49* 99.98
661.66%* 85.10
121.78% 28.67
344.28%* 26.60
1408.01* 21.07
123.07%* 40.40
723.30 20.06
1274 .43 % 34.80
238.63% 43.60
609.32* 45.49
1120.29* 14 .92
1764 .,49%* 15.30
295.22 18.42
351.93%* 35.60

B102110DFSWC008GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

0O HRFEH®MNWWPR

(S

1.

Activity
(pCi/M"2 )

.76061E+006
.31408E+005
.25983E+005
.78822E+005
.22800E+006
.77350E+006
.82870E+006
.72164E+005

.12106E+005
.93992E+005
.45019E+005
.54491E+006
.47378E+005

32514E+006

Energy line found in the spectrum.

REPORT

Activity

Uncertainty

3.
5.
. 08058E+004
. 12065E+005
. 08586E+005
. 97068E+005
. 77235E+005
.61217E+005

WRbkOREWM

4.
2.
7.
3.
1.

3 .

62121E+005
26608E+004

89483E+004
27003E+005
51334E+004
09261E+005
09157E+005

68086E+005

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 keVv
Nuclide confidence index threshold = 0.30

Errors gquoted at

2.000 sigma

[1166]

* kk kR
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Tk Kk k INTERFERENCE

CORRECTETD

REPORT

* %k k% %k

N I L iR R e e e S S e L

Nuclide
Name

K-40
Co-60
Cs-137
Eu-152
Eu-154
Pb-212
Bi-214
Pb-214

?
X
@

nn

OCooOoOHRER R

Nuclide
Id
Confidence

.000
.000
.000
.000
.682
.938
.980
.3B9

Errors quoted at

DR WHREOWR

Wt mean
Activity

(pCi/M*2 }

.760611E+0086
.285987E+005 /
.788217E+005 «
.657475E+006v
.045959E+005w
.939825E+005
.996531E+005
.669093E+004

2.000 sigma

[1167]

3

L AT BT S T T R P

Wt mean
Activity
Uncertainty

.621213E+005
.656333E+004
.120653E+005%
.439055E+005
.B56739E+004
.270032E+005
.068656E+004
.106980E+005

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report
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Peak Locate Performed on:

UNIDENTTITFIETD

4/14/2018

PEAKS

Peak Locate From Channel:

Peak Locate To Channel:

Peak Energy

No. {keV)
1 32.53
2 38.95
3 72.28
7 411.84
8 444 .06

14 778.89

12 867.57

13 2964.29

14 1086.12

18 1299.49

= First

Errors quoted at

Peak Size in

Counts per Second %

.2122E-002
.2791E-001
.3381E+000
.3134E-002
.B153E-002
.4805E-001
.4368E-002
.0428E-001
.7768BE-001
.051BE-002

B Wk =N

85

8192

o

M peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

2.000 sigma

[1168]

Peak CPS

4/14/2018

9:15:10 AM

%ok d ok ok ok ok ok Rk

9:15:09 AM

Peak

Uncertainty Type

58
25

-270

57

32
.34
21.
.51
115.
22.
90.
17
22.
S o

31

81
07
14
41
90

D-Esc.

Sum
Tol.

Sum

Page 5

Tol.
Nuclide
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-k******************************************************* Thkhkkhkdhkhdhkhhhrhkhhhhkikk

* %k

NUCLTIDE

MDA

REPORT

* ok ok k%

..*******************************************************************************

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSWC008GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

*

> = Calculated MDA is zeroc due to zero counts in the region, or

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cg-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

(keV)

1460.
1173
1332.
702.
871.
433
614.
722.
604.
795,
661.
121.
344
1408.
123
723
1274
86.
105.
583
727.
238.
609.
1120.
1764,
295.
351,
186.
338.
911.
968.
58.

Enerqgy

g2

L23%

49%
65
09

.90

30
90
72
86
66%*
78%

.28%

01=*

L07*
.30
L43*

55
31

.19

33
63%
32+
29%*
49%*
22
93«
21
32
20
97
54

Yield

(

o
k3

10.
99.
99.
29,
94.
20.
89.
20.
97.
85.
B85,
.67
26.
2l
40.
20.
34.
30.
21.
85.

6.
43.
45.
<82
154
18,
354

28

14

3

11.
25.80
15.80
35.90

)

66
85
98
81
89
50
80
80
62
46
10

60
07
40
06
80O
70
10
00
67
60
49

30
42
60
64
27

(pCi/M*2 }

M~ NOWd AP WRWREROIONWREAI000JO00-I0M0DWND

Line MDA Nuclide MDA Activity
(pCi/M*2 )}  (pCi/M*2 )
2.73E+005 1.761E+006
2.92E+004 3.314E+005

3.260E+005
6.92E+004 7.776E+004
1.427E+005
7.91E+004 3.012E+004
-2.471E+004
-6.226E+004

8.11E+004 2.090E+004/
5.848E+004
8.61E+004 6.788E+005
1.85E+005 1.229E+006
1.773E+006
1.829E+006
5.31E+004 8.722E+005
6.889E+004
1.121E+005
6€.02E+005 5.710E+005
-8.887E+004
9.51E+004 1.080E+005
1.10E+006 8.595E+005
3.52E+005 3.940E+005
1.10E+005 1.450E+005
1.545E+006
1.474E+005
4.64E+005 1.191E+005
1.325E+006
3.07E+006 2.258E+006
2.66E+005 1.441E+005
-2.165E+004
-1.562E+004
5.52E+005 -1.505E+005

identification

= Nuclide identified during
- Energy line found in the spectrum

.72EE+4+005
.793E+004
.917E+004
.923E+004
.997E+004
.620E+004
.583E+004
.912E+004
.178E+004
.106E+004
.615E+004
.155E+005
.215E+005
.B53E+005
.078E+005
.645E+005
.313E+004
.017E+005
.309E+005
.510E+004
.095E+006
.B23E+005
.105E+005
.079E+005
.559E+005
.200E+005
.643E+005
.068BE+006
.412E+005
.659E+005
.014E+005
.525E+005

the nuclide

Dec.

Level

(pci/m"2 )

NWREARPRNMNGOR U RS WLONEPRNODWWEWWWEE D WwweE & e

.196E+005
. 730E+004
.287E+004
.316E+004
. 845E+4004
.169E+004
.135E+004
.794E+004
.945E+004

878E+004

.139E+004
.543E+005
. 063E+005
.436E+004
.514E+005
. 750E+005
.169E+004

973E+005
605E+005

.592E+004
.256E+005
.737E+005
.214E+004
.430E+005
.542E+004
.538E+005
.288E+005
.507E+006
.101E+005b
.269E+005
.407E+005
.717E+005

the region is outside the spectrum, or MDA has not been calculated

[1169]

Half-life tooc short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYS I 8

khkkhkhkhkhEhdrhhkddkhhrhhdhbhkhkddkddhhk kAt kAo rhhkhdhdbbhdhdhahddbddh bharthkddrdaord ik

* kK kK

1lename: 5456-A

Report

Sample
Sample
Sample
Samgple
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range {(in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time

4/13/2018 1:27:37 PM

B102110DFSWCO009GD

U2 CTMNT UNDERVESSEL
009

GAMMA DIRECT

3.00
85 8192
85 - 8192
10.000 keV

1.256E+001 M*2

4/13/2018 1:17:00 PM
4/13/2018 1:17:34 PM

600.0 seconds

Real Time 602.1 seconds
Dead Time 0.35 %
Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 1/23/2018
: 2M90D ECP_17.8CM

Efficiency ID

& % % ke %k

Data Velidated

7/ /18

(IR

[1170]
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e e P T R E TR N RS A A SRS SRS XS A R RS A SRR R R R ER R SR RS ERSEEE LS EE SRR

REPOR T
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-k k%

Detector Name:
Sample Title:

PEAK

5456-A

B102110DFSWC0O09GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 140
2 146- 185
3 285- 305
4 329- 344
5 480- 497
& 969- 986
7 1363- 1388
8 1632- 1648
9 1765~ 1783

10 2629- 2656

11 3099- 3147

12 3200- 3213

13 3452- 3476

14 3841- 3862

15 4006- 4029

16 4324- 4360

17 4426- 4456

18 4674- 4701

19 4835- 4854

20 5082- 5103

21 5181- 5199

22 5309- 5338

23 5611- 5641

24 5828- 5846

First peak in
Other peak in
Fitted singlet

It

M
m
F

Errors quoted at

Peak
centroid

130.
155.
295,
336.86
487.09
978.486
1375.73
1641.34
1773.47
2642.72
3110.90
3206.32
3464 .21
3850.62
4014 .30
4337.36
4442.14
4686.58
4844 .52
5091.63
5190.41
5323.45
5625.22
5836.57

83
12
11

Enerqgy

ANALYSTIS

4/13/2018

(keV)

32.
38.
73.
84.
1.2 L.
244,
.93

343

410.
443,
660.
777.
801.
866.
962.
1003.
1084.
w53

1110

1171.
1211.
1272.
1297.
1330.
1406.
1459.

2.000 sigma

71
78
78
22
77
61

33
37
68
73
58
23
65
57
34

65
13
91
60
86
30
14

a multiplet region
a multiplet region

FWHM
{keV)

HFRPHORONBNRRPRORRPHEHRBRPRBWRER

579
.32
.32
.96
.43
.03
.53
12
wl2
.71
.89
.49
.58
7T
.22
.20
.81
.11
.89
.85
.89
.91
.88
.88

[1171]

1:27:37 PM

85

8192

Net Peak Net Area

Area Unicert.
.95E+002 90.63
.72E+003 285.99
.04E+003 276.61
.61E+002 219.74
.77E4003 226.41
.08E4002 135.84
.40E+003 157.26
.52E+002 79.61
.57E+002 85.99
.B3E+003 115.41
.04E+003 140.11
.16E+001 40.589
.0BE+002 77.43
.06E+003 86.85
.88E+002 53.31
.72B+002 103.26
.10E+003 88,02
.34E+003 88.18
.05E+001 39.33
.20E+002 34.86
.18E+002 30.32
.36E+003 79.82
.62E+003 81.90
.16E+002 34.66

HFRPHERPRHFROHHEHORFRRPRPWERRFRNDREDD-IMNWNDRMW

* &k kK

Continuum

VP WIORFRRPWERNDDE TS R R R WWds W

Counts

.07E+002
.08E+003
.70E+003
.89E+003
.08E+003
.20E+003
.88E+002
.56E+002
.71E+002
.00E+002
.11E+002
.34E+002
.88E+002
.18E+002
.30E+002
.11E+002
L71E+002
.36E+002
.75E+001
.88E+001
.31E+001
.86E+001
.13E+4001
.32E+001
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Sample Title: B102110DFSWCO09GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES Gl s «

Nuclide Id Enerqgy Yield Activity Activity
Name Confidence (keV) (%) (pCi/M*2 ) Uncertainty
K-40 0.995 1460.82% 10.66 1.40942E+006 4 .39127E+005
Co-60 0.9%6 1173.23%* 99.85 1.63370E+006 1.69237E+005
1332.49%* 99,98 1.71475E+006 1 .70034E+005
Ceg-137 0.998 661.66% 85.10 1.91044E+006 2.70786E+005
Eu-152 0.999 121.,78%* 28.67 7.16843E+006 1 .55036E+006
344 .28% 26.60 7.99632E+006 1 .41460E+006
1408.01* 21.07 9.86890E+006 29 .3351BE+005
Eu-154 0.681 123.07* 40.40 5.08710E+006 1 .10354E+006
723.30 20.06
1274 .43%* 34.80 4.29613E+005 1.29451E+005
Eu-155 0.322 86 .55G6%* 30.70 1.00691E+006 6 .45742E+005
105.31 21.10
Pb-212 0.944 23B.63%* 43 .60 1.30106E+006 3.26477E+005
* = Bnergy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity

Energy Tolerance 10.000 keVv
Nuclide confidence index threshcld = 0.30
Errors quoted at 2.000 sigma

[1172]
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Nuclide

Name

K-40
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Pb-212
X Pb-214

?
X
@

It

COO0OO0O0CO0OCO0o

Nuclide
Id
Confidence

.995
.986
.998
.999
.681
.329
.944
.380

Errors quoted at

Wt mean
Activity
(pCci/M"2 )

1.409421E+006
1.674033E+006V
1.910441E+006V
8.745173E+006 v«
4.084874E+005v
1.006914E+006
1.301056E+006

2,000 sigma

[1173]

WARFEONHER

Wt mean
Activity
Uncertainty

.391266E+005
.199492E+005%
.707863E+005
.930088BE+005
.2B5297E+005
.45741BE+005
.264775E+005

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity
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deodkdeodok ok ok k Kok UNIDENTITFIETD PEAEKS dode e ok ok g ok ok ok

Peak Locate Performed on: 4/13/2018 1:27:37 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Enerqgy Peak Size in Peak CPS Peak Tel,
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 32.71 6.5877E-001 22.93
2 38.78 2.8683E+000 16.62
3 73.78 3.3956E+000 13.58
8 410.33 2.5415E-001 52.21
9 443 .37 4,2894E-001 33.41 D-Esc.
11 777.73 1.7326E+000 13.48 Sum
12 801.58 6.9325E-002 97.58
13 866.23 5.1338E-001 25.14 Tol. Nb-94
14 962.65 1.7747E+000 8.16 Tol. Ac-228
15 1003.57 3.1251E-001 28.43 Sum
16 1084.34 1.4534E+000 11.84
17 1110.53 1.8382E+000 7.98 Tol. Bi-214
19 1211.13 1.3422E-001 48.84
21 1297.60 1.9656E-001 25.71 Sum

First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

mE =

Errors quoted at 2.000 sigma

[1174]
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********************************************************************************

ok ok NUCLTIDE MDA REPORT de ko k k
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWCQO09GD

Nuclide Library Used: C:\GENIE2K\CAMFIILES\Zicn Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level

Name (keV) (%) (pCi/M*2 ) (pCi/M"2 ) (pCi/M*2 ) (pCi/M*2 )

K-40 1460.82* 10.66 5.766E+005 ©5.77E+005 1.409E+006 2.718E+005

Co-60 1173.23* 99.85 1.019E+005 6.63E+004 1.634E+006 4.929E+004

1332.49* 99.98 6.627E+004 1.715E+006 3.143E+004

Nb-94 702.65 99.81 1.398BE+005 1.40E+005 1.067E+005 6.8B46E+004

871.098 99.89 1.658E+005 1.176E+005 8.138E+004

Ag-108m 433.90 90.50 1.706E+005 1.63E+005 -8.848E+004 8.389E+004

614.30 89.80 1.696E+005 3.979E+004 8.321E+004

722.90 90.80 1.628E+005 1.196E+005 7.984E+004

Cs-134 604.72 97.62 1.559E+005 1.56E+4005 1.917E+005+4 7.652E+004

795.86 85.46 1.600E+005 1.202E+005 7.826E+004

Cs-137 661.66% 85.10 1.772E+005 1.77E+005 1.910E+006 8.690E+004

Bu-152 121.78% 28.67 8.593E+005 1.64E+005 7.168E+006 4.261E+005

344 .28B*% 26.60 6.820E+00b 7.996E+006 3.365E+005

1408.01* 21.07 1.640E+005 9.869E+006 7.375E+004

Eu-154 123.07*% 40.40 6.098BE+005 1.69E+005 5.087E+006 3.024E+00Q05

723.30 20.06 7.287E+005 -1.551E+005 3.570E+005

1274 .43* 34.80 1.690E+005 4.296E+005 7.966E+004

Eu-155 86.55% 30.70 1.002E+006 1.00E+006 1.007E+006 4.970E+005

105.31 21.10 1.454E+006 1.015E+004 7.218E+005

T1-208 583...19 85.00 1.749E+005 1.75E+005 2.244E+005 8.583E+004

Bi-212 727.33 6.67 2.170E+006 2.17E+006 -9.630E+005 1.063E+006

Pb-212 238.63% 43.60 3.829E+005 3.83E+005 1.301E+006 1.8%0E+005

Bi-214 609.32 45,49 3.418E+005 2.61E+005 2.530E+005 1.678E+005

1120.29 14.92 7.605E+00b 3.181E+005 3.693E+005

1764 .49 15.30 2.608E+005 2,826E+005 1.1B81E+005

Pbh-214 285.22 18.42 9.952E+005 5.10E+005 1.162E+006 4.914E+005

351.93* 35.60 5.096E+005 5.975E+006 2.514E+005

Ra-226 186.21 3.64 6.151E+006 6.15E+006 -4.271E+006 3.048E+006

Ac-228 338.32 11.27 1.969E+006 5.26E+005 4.221E+005 9.738E+005

911.20 25.80 5.257E+005 -8.665E+004 2.569E+005

968.97 15.80 1.345E+006 -1.985E+005 6.626E+005

Am-241 59.54 35.90 1.119E+006 1.12E+00& 5.228BE+005 G5.550E+005b
+ = Nuclide identified during the nuclide identification

*

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

®
]

[1175]

Half-1life too short to be able to perform the decay correction
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Ltlename: 5456-A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Degcription
Identification
Type

Geometry

Peak Locate Thresheold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/14/2018 1:31:40 PM

B102110DFSWC010GD

U2 CTMT Under Vessel
010

Gamma Direct

3.00
85 - 8192
85 - 8192
10.000 keVv

1.256E+001 M"2

4/14/2018 1:21:00PM
4/14/2018 1:21:36 PM

600.0 seconds
603.1 seconds

0.51 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

2M90D_ECP_17.8CM

{D(R{;\ \/&J?()Xa{fd
L1513 f93/

TR M bad .

[1176]



Peak Analysis Report

4/14/2018

1:231:40 PM

Page 2
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ANALYSTIS
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Detector Name:

Sample Titl

Peak Analysis Performed on:

PEAK

s

5456-A
B102110DFSWC010GD
4/14/2018

Peak Analysis From Channel:

Peak Analysis
Peak ROI ROI Peak Energy
No. start end centroid (keV)
1. 126- 133 129.94 32.49
2 149~ 188 158.54 39.64
3 280- 306 300.50 75.12
4 329~ 346 339.45 84 .86
5 477- 498 487.72 121.93
6 600- 610 604.76 151.19
7 972- 986 8979.37 244 .84
8 1364- 1389 1377.19 344 .30
9 1432- 1444 1437.80 359.47
10 1579%- 1590 1584.60 386.15
11 1638- 1651 1643.87 410.97
12 1767- 1786 1775.82 443 .95
13 2248~ 2265 2254.69 563.67
14 2431- 2444 2438.,12 609.53
15 2635- 2660 2646.71 661.68
16 3103- 3125 3115.74 778.93
17 3460- 3479 3470.20 867.55
18 3842- 3866 3856.74 964.19
19 3979- 4032 4020.33 1005.08
20 4199- 4212 4205.28 1051.32
21 4330- 4374 4343.83 1085.96
22 4433- 4465 4449.24 1112.31
23 4679- 4707 46923.90 1173.47
24 4B42- 4864 4853.00 1213.25
25 5086- 5111 50989.16 1274.78
26 5186- 5208 5197.81 1299.45
27 5317- 5345 5331.54 1332.88%
28 5620- 5650 5633.75 1408.44
29 5836- 5856 5846.34 1461.58
30 6109- 6122 s115.74 1528.93

o

[l

M
m
F

Errors quoted at

First peak in
Other peak in
Fitted singlet

a multiplet region
a multiplet region

2.000 sigma

FWHM Net Peak Net Area

To Channel:

REPORT

1:31:32

85

8192

(keV) Area
.72  1.44E+00C2
.10 1.48E+003
.72 3.26E+003
.29 T7.48E+002
.49 3.36E+003
.40 -1.51E+001
.15 &6.87E+002
.44 2 _49E+003
.43 9.71E+000
.87 2.14E+000
.31 1.51E+002
.88 2.83E+002
.76 B.37E+001
.73  1.9BE+0CO01
.45 1.BT7E+003
.56 1.01E+003
.61 3.35E+002
.76 1.22F+003
.08 1.96E+002
.56 9.852E-001
.73 9.81E+002
.91 1.15E+003
.03 1.39E+003
.93 1.12E+002
.12 1.51E+002
.29 1.26E+002
.10 1.30E+003
.07 1.67E4003
.64 1.22E+002
.50 1.91E+001

OFRNMNMNRERNEPNPPORRREPHEPOOFRRPROORHEFORRPRRENOD

[1177]

PM

Uncert.

59
314

254
274
123
123
156

61
74
92

o1
70
20

115.

34
108
93
87

40
77

83
32

.82
.29
347,
.97
.91
.91
.26
.15
65,
.45
.29
.25

68,

54,
121.
.90
.27
.24

14

55

17
78
70

96

.12
.82
.84
.65
490.
.77
39,
.44
.72
.61
9..

20

08

97

HFWEAOOIRENNMREBSRDNDNWE S WE DR RSB oW N

%k ok ok Xk

Continuum

Counts

.76E+002
.B2E+003
.14E+003
.75E+003
.14E+003
.61E+003
.08E+003
.A4T7E+002
.03E+002
.69E+002
.45E+002
L17E+4002
.31E+002
.62E+002
.30E+002
.84E+002
.57E+002
.96E+002
.02E+002
.04E+002
.8BE+002
.06E+002
.16E+002
.50E+001
.19E+001
.61E+001
.35E+001
.81E+001
.86E+001
.92E+000



Interference Corrected Activity Report

4/14/2018

1:31:40 PM

Page
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IDENTIFICATION

Ak Ak h Ak h T RAXT ARk A ki Ak kAt hFhrhrhrhbdrdrhbdbhhhbdhbd bk dhkhdrhhdh drhhdhddrihrhkd s

ok ok

....................

Nuclide Id
Name Confidence
K-40 0.999
Co-60 1.000
Cs-137 1.000
Fu-152 1.000
Eu-154 0.682
Eu-1556 0.331
Pb-212 0.940
Bi-214 0.689
Pb-214 0.387

NUCLIDE

Sample Title:

* =

B102110DFSWC010GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Energy
{keV)

1460.82%*
1173.23%*
1332.49*
661.66%*
121.78%*
344 ,28%*
1408.01%*
123.07*
723.30
1274 .,43%
86 .556%
105.31
238B.63%
609.32%
1120.29%*
1764.489
295,22
351.93*

IDENTIFIED NUCLIDES

Yield Activity
(%) (pCi/M*2 )
10.66 1.49074E+006
99.85 1.68940E+006
99.98 1.63366E+006
85.10 2.33111E+006
28.67 8.67195E+006
26.60 8.30408E+006
21.07 1.0148%E+007
40.40 6.15408E+006

20.06
34.80 5.40153E+005
30.70 2.07205E+006
21.10
43.60 1.26372E+006
45.49 4.52865E+004
14.92 9.25963E+006
15.30
18.42
35.60 2.44457E+004
spectrum.

= Energy line found in the
@ = Energy line not used for
Energy Tolerance
Nuclide confidence index threshold = 0.
Errors quoted at

R EPORT

Activity
Uncertainty

4 .17579E+005
1.72324E+005
1.63055E+005
3.18420E+005
1.87643E+006
1.46044E+006
9 .58507E+005
1.33563E+006

1.52330E+005
8.19235E+005

3 .05131E+005

1.25225E+005
1.05911E+006

1.65159E+005

Weighted Mean Activity

10.000 kev

2.000 sigma

30

[1178]

*k ok kk

---------------------
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Interference Corrected Activity Report

4/14/2018

1:31:40 PM

Page 4

************************************************************************

* ko INTERPFERENCE

CORRECTED

REPORT

* kkkk

*************************************************************************

Nuclide
Name

K-40
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Pb-212
Bi-214
Pb-214

@& M

Nuclide

Confidence

COOQORFRRPFPRPO

Id

.999
. 000
.000
.000
. 682
.331
.940
.689
.387

Errors quoted at

NHEEEMDOWNERP

Wt mean
Activity

(pCi/M"2 )

.490738E+006
.659988E+006 /4
.331113E+006 ¢
.323840E+006V
.272180E+005/
.072048E+006
.263721E+006
.723246E+005
.444566E+004

2.000 sigma

[1179]

4
1
3
7
s .
8
3
1
1

Wt mean
Activity
Uncertainty

.175790E+005
.184386E+005
.184198E+005
.330871E+005
512099E+00Q5
.182348E+005
.051311E+005
.243592E+005
.651593E4+005

- Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report

hkkkkkhkhdhk UNIDENTTIVFTIETD PEAKS %A ok ke ke ok okeok ok
Peak Locate Performed on: 4/14/2018 1:31:39 PM
Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak
No. (keV) Counts per Second % Uncertainty Type
1 32.49 2.3%260E-001 41.61
2 39.64 2.4685E+000 21.22
3 75.12 5.4313E+4000 10.65
6 151.19 -2.5126E-002 -821.94 D-Esc.
10 396.15 3.5692E-003 2869.55 D-Esc.
11 410.97 2.5141E-001 49 .25
12 443 .95 4 .8837E-001 31.48 D-EscC.
13 563.67 1.3950E-001 81.45
16 778.83 1.6815E+000 9.11 Sum
17 867.55 5.5%902E-001 20.95 Tol.
18 964.19 2.0259E+4000 7.42 Sum
19 1005.08 3.2659E-001 59.18 Sum
20 1051.32 1.5873E-003 3582.11
21 1085.%6 1.6350E+000 11.09
24 1213.25 1.8668BE-001 35.89 Sum
26 1299.45 2.0991E-001 31.03 Sum
30 1528.93 3.1806E-002 52 27 Sum

M
m
F

i uwn

Fitted singlet

Errors quoted at 2.000 sigma

4/14/2018

First peak in a multiplet region
Other peak in a multiplet region

[1180]

1:31:40 PM

Page 5

Tol.
Nuclide

Nb-94



Nuclide MDA Report
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1:31:40 BPM

Page 6
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NUCLTITDE

MDA

R E

PORT
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Detector Name:
Sample Geometry:

Sample Title:

* +
[}

&
I

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

1460.
1173.
1332.
702.
871.
433.
61l4.
.90
604.
795.
661.
121.
344.
1408.
123.
.30

722

723

1274.
Be6.
105.
.18

583

727.
238.
609.
11206.
17¢4,
295.
351.
186.
338.
911.
9€8.
594

Energy
(keV)

g2*
23%
49%
65
09
90
30

72

86

66*
78%*
28%*
01*
07*

43
D5*
31

33
63%
32%*
29%
49
22
Q3
21
32
20
97
54

5456-A

B102110DFSWCO010GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Yield
(%)

10.66
99.85
99.98
99.81
99.89
90.50
89.80
90.80
97.62
g5.46
85.10
28.67
26.60
21.07
40.40
20.0e6
34.80
30.70
21.10
85.00

6.67
43.60
45.49
14.92
15.30
18.42
35.60

3.64
11.27
25.80
15.80
35.90

Line MDA ©Nuclide MDA Activity
(pCi/M"2 )

FRUHANFNONWOMHRBRRNMOINOBBERRRBRRPRRHRREO WU

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

.126E+005
.616E+004
.222E+004
.399E+005
.751E+005
.735E+005
.683E+005
.662E+005
.572E+005
.624E+005
.790E+005
.067E+006
.661E+005
.004E+005
.570E+005
.517E+005
.010E+005
.143E+4006
.568E+006
.840E+005
.244E+006
.424E+005
.092E+005
.816E+005
.410E+005
.027E+006
.7T72E+005
.38BE+006
.7T74E+006
.476E+005
.439E+006
.173E+006

the nuclide

(pCi/M”"2 )  (pci/M*2 )
E.13E+005 1.491E+006
6.22E+004 1.689E+006
1.634E+006

1.40E+005 -2.804E+004
4,914E+005

1.66E+005 -2,287E+004
4.447E+004

3.766E+004
1.57E+4+005 X 1.198E+004v
-8.084E+004

1.79E+005 2.331E+006
2.00E+005 8.672E+006
8.304E+006

1.015E+007

2.01E+005 6€.154E+006
5.098E+005

5.402E+005

1.14E+006 2.072E+006
2.578E+005

1.84E+005 3.615E+004
2.24E+006 7.056E+005
3.42E+005 1.264E+006
2.09E+005 4 . 529E4+004
9.260E+006

2.370E+005

2.77E+005 2.188E+005
2.445E+004

6.39E+006 -1.670E+006
5.48E+005 -9.167E+005
-3.236E+005
-2.913E+005

1.17E+006 -1.935E+005

identification

Dec.

Level

(pci/m*2 )

UNINOWHFURBGHERPPOUNIUUOWWOYWUOJI-JO0WOONNEBN

.398E+005
.643E+004
.941E+004
.B50E+004
.604E+004
.532E+004
. 260E+(04
.150E+004
. 715E+004
.947E+004
. 781E+004
.299E+005
. 285E+005
.199E+004
.760E+005
.685E+005
.565E+004
.677E+005
.790E+005
.036E+004
.100E+006
.687E+005
.015E+005
.299E+005
.081E+005
.074E+005
.352E+005
.166E+006
. 762E+005
.678E+005
.097E+005
.818E+005

the region is ocutside the spectrum, or MDA has not been calculated

[1181]

Half-life too short to be able to perform the decay correction
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ilename: 5456-A

Report Generated On : 4/13/2018 2:32:56 PM

Sample Title : B102110DFSWC011GD

Sample Description : U2 CTMNT UNDERVESSEL

Sample Identification : 0l

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold ¢ 3.00

Peak Locate Range (in channels} : 85 - 8192

Peak Area Range (in channels) : 85 - B192

Identification Energy Tolerance : 10.000 keVv

Sample Size :  3.140E+000 M"2

Sample Taken On : 4/13/2018 2:11:00 PM

Acguigition Started : 4/13/2018 2:22:55 PM

Live Time : 600.0 seconds

Real Time : 600.7 seconds

Dead Time : 0.12 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 1IM90D _ECP 17.8CM

Oql[a 0’42‘["/
(3
‘fé/j/;/(//a’ //Q/

[1182]



Peak Analysis Report

4/13/2018

2:32:56 PM

Page 2
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Detector Name:
Sample Title:

Peak Analysis Performed on:

PEAK

5456-A

B102110DFSWCO11GD
4/13/2018

ANALYSTIS

Peak Znalysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 134
2 148- 184
3 273- 300
4 321- 342
5 479- 492
6 g970- 984
7 1363- 1387
8 1635- 1652
9 1767- 1785

10 2409- 2443

11 2632- 2654

12 3100- 3121

13 3321- 3332

14 3371- 3383

15 3456- 3474

16 3838- 3862

17 4330- 4348

18 4432- 4454

19 4674- 4699

20 4839- 4852

21 5184- 5197

22 5311- 5337

23 5612- 5638

24 5825- 5848

25 7044- 7059

First peak in
Other peak in
Fitted singlet

ma R
n

Errors quoted at

Peak
centroid

130.69
154 .74
290.25
326.74
487.43
977.91
1375.64
1643.67
1772.78
2434.18
2642.,95
3111.37
3326.58
3376.73
3465.13
3850.90
4337.76
4442.77
4687.34
4845.56
51590.80
5324 .26
5625.85
5837.48
7051.06

Energy
(keV)

32.67

38.69

72.56

B1.69
121.86
244 .48
343.91
410.92
443,18
608.55
660.74
777.84
831.65
844.18
866.28
962.72
1084.44
1310.69
1171.83
1211.39
1297.70
1331.07
1406.46
1459.37
1762.76

a multiplet region
a multiplet region

2.000 sigma

FWHM
(keV)

OCRPPOOHRRPHEPEPHEORPHOHROBRLRRPLPORRO

.50
.13
.32
.63
.20
.03
.55
7T
.23
: 15
.52
.56
.35

.19
.30
.36
.77
.78
.74

.63
.46
.61
.91

.70
.96

[1183]

Net Peak Net Area
Uncert.

WHEEARNWRWNDWAOARMNIMNO R R &G H D WS

2:32:56 PM

85
8192

Area

.51E+001
.33E+002
.06E+0Q03
.28E+002
.76E+002
.58E+002
.17E+002
.11E+001
.12E+002
.10E+002
.64E+002
.81E+002
.41E+001
.41E+001
.03E+001
.06E+002
.00E+002
.26E+002
L46E+002
.30E+001
.93E+001
.12E+002
.86E+002
.47E+002
.18E+001

34.45%
1l61.81
199.19
166.09
115.33

70.91

84.30

46.15

47.61

59.56

67.33

46 .85

22.08

23.51

35.97

52.63

41.79

43 .64

48.75

19.07

13.98

42.74

44.09

27.07

12.79

%k %k kk

Continuum

8.
.08E+003
.97E+003
.75E+003
.03E+003
.B2E+002
.B1lE+002
.BE1E+002
.34E4002
.44E+002
.21E+002
.15E+001
.79E+001
.69E+001
.77E+001
.36E+001
.99E+001
.80E+001
.85E+001
.10E+001
.69E+000
.02E+001
.00E+000
.03E+000
.16E+000

NOCOoOHEFOMNMIIWAWYW IR WAORPRPRPPRRDWER R R

Counts

89E+001
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NUCLIDE

Sample Title:

Nucli
Name

K-40
Co-60

Ag-10

Cs-13
Eu-15

EBu-15

Pb-21
Bi-21

W

de Id
Confidence

0.997
0.997

8m 0.418

7 0.889

2 0.999

5 0.312

2 0.947

4 0.970

4/13/2018

IDENTIFICATTION

T EF T YRS EEEE R T RELEESE RS A S SRS SRR EE RS R SR SRR EREREE R R EEEEETEREESEESEEE R

B102110DFSWC011GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-RENL.NLB

IDENTIFIED NUCLIDES

Energy Yield Activity
(keV) (%) (pCi/mM™2 )
1460.82%* 10.66 1.80648E+006
1173.23%* 89.85 4.24070E+005
1332.49%* 99.98 5.22880E+005
433.90%* 90.50 1.17642E+005
614 .30%* 89.80 1.26954E+005

722.90 90.80
661.66% 85.10 8.26830E+005
121.78% 28.67 1.21183E+006
344 .28% 26.60 2.03996E+006
1408.01* 21.07 2.98406E+4006
86.55%* 30.70 9.26139E+005
105.31 21.10
238.63% 43.60 2.87140E+005
609.32% 45.49 2,50614E+005
1120,29%* 14.92 2.64255E+006
1764 .459%* 15.30 2.01753E+005
spectrum.

Energy line found in the
@ = Energy line not used for

Energy Tolerance

Nuclide confidence index threshold = 0.

Errors quoted at

10.000 keV

2.000 sigma

30

[1184]

2:32:56 PM

REPORT

Activity
Urnicertainty

3.67875E+005
6 .87867E+004
& .B85188E+004

5 .28889E+004
7.04159%9E+004

1.292939E+005

3 .80821E+005
4 .36053E+005
32.60941E+005
5.04573E+005

1.37214E+005
1.39016E+005
4 .12253E+005
1.19270E+005

Weighted Mean Activity

Page

% kk ok Kk

3
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Tk ok ok INTERFERENCE

CORRECTETSD

R EPORT

* Rk kk
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Nuclide
Name

K-40
Co-60
Ag-108m
Cs-137
Eu-152
Eu-155
Pb-212
Bi-214
X Pb-214

?
X

COO0OOO0OO0O00

Nuclide
Id
Confidence

. 987
. 897
.418
. 999
. 998
.312
.947
. 970
.379

BB WO B 0D ST

Wt mean
Activity

(pci/m*2 )

.806481E+006
.736682E+005 v
.025554E+004
.268299E+005v
.117439E+006 ¢
.261395E+005
.871401E+005
.777425E+005

O R Wnk e sWw

Wt mean
Activity
Uncertainty

.6787485E+005
.854454E+004
.575835E+004
.299393E+005
.245606E+005
.045729E+005
.372140E+00C5
.566159E+004

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis

@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at

2.000 sigma

[1185]
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kkkkkkhhhk UNIDENTTITFTIETD PEAXKS hh kkhkkkikk

Peak Locate Performed on: 4/13/2018 2:32:56 BPM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. {(keV) Counts per Second % Uncertainty Type Nuclide
1 32.67 S.1837E-002 62.52
2 38.69 7.2245E-001 37.33
3 72 .56 1.7638E+000 18.82
8 410.92 6.8568BE-002 112.18
12 777.84 4.6750E-001 16.70 Sum
13 831.65 4.0128E-002 91.659
14 844 .18 2.3470E-002 166.97 Sum
15 866.28 1.0054E-001 59.64 Tol. Nb-94
16 9¢2.72 5.1070E-001 17.17 Tol. Ac-228
17 1084.44 3.3351E-001 20.89
20 1211.39 5.5000E-002 57.79 Sum
21 1287.70 4,.8843E-002 47.72 Sum

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Errors quoted at 2.000 sigma

[1186]



Nuclide MDA Report
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Page 6

' TEETETEESEEERSESE LSS RS S AR A RS RS aSt s Rt is i sl iat it I BEEER IS TR T T T ETIRRETEERSE

&k k%

NUCLIDE

MDA

REPORT

¥ % Kk * ok

Ak khhkhkhhkhkhkhkdhkhdhdkhhhhrbAhkdrrhdhrkhdhdhhhdrhkrhkhhdhhdhhhbddh Aahhkhhdhthdhhkhthkhkhkddhhhknedkd

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B10G2110DFSWCO11GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

* +
i

&
1

Nuclide
Name

K-40
Co-60

Nb-24

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

nn

{keV)

1460.
L23*
L49%
.65
B71.
433,
614 .
722.
604,
795.
661.
121.

1173
1332
702

344

1408.

123.
.30
.43

86.
105.
18

723
1274

583
727

.

238.

609

.

1120.
i764.
295,
351.
186.
338.
911.
968.
59.

Energy

B2*

c9
90%*
30%*
90
72
B&
66%*
78%
28*
01
07

554
31

33
63 %
32%
29%
49%
22
93
21
32
20
97
54

Yield
(%)

10.
99,
93.
989.
99.
90.
892.
90.
97,
85.
85.
28.
26.
21.
40.
20.
34.
30.
21.
85.

6.
43,
45,
i4.
LB
18.
ak.

3
11.
25.
i5.
a5.

66
85
98
81
8BS
50
g0
80
62
46
10
67
60
07
40
g6
80
70
10
0o
67
60
49
92
30
42
60

.64

27
80
80
90

(pCi/M*2 )

AN WFHFWNUOFWNNMNMRPPONR2ERERPWORROPRPODOEREIOIWON

Line MDA Nuclide MDA Activity
(pCi/M"2 ) (pCi/M*2 }
2.77E+005 1.806E+006
3.14E+004 4,241E+005

5.229E+005
7.63E+004 -6.732E+004
-1.518E+004
7.63E+4004 1.176E+005
1.270E+005
1.494E+005
9.21E+004 -8.581E+003

1.247E+005V
9.21E+004 8.268E+005
1.66E+004 1.212E+006
2.040E+006
2.984E+006

1.71E+005 1.301E+006f
9.193E+005
2.000E+005
7.61E+005 9.261E+005
3.355E+005
1.06E+005 4.274E+004
1.28E+006 9.293E+005
2,.04E+005 2.871E+005
1.58E+005 2.506E+005
2.643E+006
2.018E+005
2.84E+005 6.378E+004
1.524E+006
3.62E+006 5.510E+005
3.28E+005 1.688E+005
4.011E+005
-4 .817E+004
6.67E+005 3.249E+005

ide identificaticn

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

.767E+005
.700E+004
.142E+004
.625E+004
.144E+004
.633E+004
.090E+005
. 790E+004
.205E+004
.018E+005
.207E+004
.537E+005b
. 795E+005
.662E+004
.643E+005
.410E+005
. 715E+005
.612E+005
.420E+005
.059E+005
.27BE+006
.036E+005
.151E+005
.487E+005
.B77E+005
.893E+005
.B36E+005
.625E+006
.086E+006
.278E+005
.621E+005
.674E+005

the nucl

Dec.

Level

(pci/M*2 )

WWRUPHFNMNORPPOYOUA WONNDORD® B B B0 Wh WwEwpR

.217E+005
.184E+004
.398E+004
.667E+004
.419E+004
.675E+004
. 292E+004
.733E+004
.459E+004
.914E+004
.435E+004
.234E+005
.B53E+005
.000E+000
.297E+005
.132E+005
.0B6E+004
.768E+005b
.161E+005
.134E+004
.170E+005
.932E+004
.045E+005
.634E+005
.636E+004
.885E+005
.384E+005
.788E+006
.327E+C05
.579E+005
.711E+0Q05
L.221E+005

the region is ocutside the spectrum, or MDA has not been calculated

[1187]

Half-life too short to be able to perform the decay correction
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ilename: 5456-A

Report Generated On : 4/13/2018 2:44:56 PM

Sample Title : B102110DFSWC012GD

Sample Description : U2 CTMNT UNDERVESSEL

Sample Identification : 012

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) ; 85 - 8192

Identification Energy Tolerance : 10.000 kev

Sample Size : 3.140E+000 M"2

Sample Taken On : 4/13/2018  2:34:00 PM

Acquisition Started : 4/13/2018 2:34:54 PM

Live Time : 600.0 seconds

Real Time : 600.7 seconds

Dead Time : 0.11 %
Energy Calibration Used Done ©n ;. BYLE5/2018
Efficiency Calibration Used Done On 1 1/23/2018
Efficiency ID : 1M3S0D_ECP_17.8CM

Nyt \/&[Jqlé’c/
L((M' 15 (32f
RN

[1188]
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REPOR T

khkhhkhdwhkdkhkhhkhkhkhkdkrkdhdhkhdbhhkdhrdhhdhdhkddbhhdhdddodhhdhbhbdhhkhdddh dddddrrrhrhkhdiokdrhii

Thkk %k

Detector Name:
Sample Title:

PEAK

5456-A

B102110DFSWC012GD

Peak Analysis Performed omn:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end

1 148- 163

2 272- 300

3 479- 496

4 947- 986

5 1365- 1412

6 1637- 1648

7 2428- 2441

8 2630- 2656

g9 3103- 3120

10 3842- 3861

11 4008- 4021

12 4331- 4344

13 4434- 4452

14 4676- 4699

15 5312- 5336

16 5614- 5636

17 5826- 5848

18 7044- 7058

M = First peak in
m = Other peak in
F = Fitted singlet

Errors quoted at

Peak
centroid

154.
290.
487 .

953,
1375.97
1642.24
2433.74
2643.07
3112.22
3851.24
4014 .90
433'7.86
4442 .80
4687.595
5324.22
5625.78
5g36.84
7051.98

22
10
82
74

Energy

ANALYSIS

4/13/2018

{(keV)

38.
w53

72

12«
.44

238

343.
410,

608

660.
.06
962.
.72
lo084.
.70
1171.
1331.
.44

778

1003

1110

1406

1459.
.00

1763

2.000 sigma

55

96

99
56

.43

77

81

46

99
06

21

a multiplet region
a multiplet region

FWHM
{(keV)

OFPRPRPHHEHHOHOKOOHRORREO

.75
.48
.38
.99
.20
.43
.67
.82
.98
.38
.32
.30
.13
.30
.85
.89
.42
.49

[1189]

Net Peak Net Area
Uncert.

NMRPRPNRPHORPORSRBNERN®GE

2:44:55 PM

85
8152

Area

.03E+002
.40E+002
.11E+002
.71E+002
.44E+002
.97E+001
.12E+001
.74E+003
.60E+001
.23E+002
.44E+001
.0BE+0Q01
.02E+002
.83E+002
.0BE+002
.54E+002
.57E+002
.31E+001

66.68
169.95
109.39
124 .85
113.07

30.74

25.00

20.85

29.20

30.66

18.17

22.17

27.59

34.71

31.36

27.41

25.88

10.74

%k kK ok

Continuum

HFNOOWOUNDDODNWWJIbodD R W

Counts

.32E+4002
.38E+003
.54E+002
.20E+002
.05E+002
.63E+001
.18E+001
L41E+001
.60E+001
.20E+001
.46E4+001
.62E+001
.47E+001
.95E+001
.28E+000
.63E+000
.73E+000
.891E+000



Interference Corrected Activity Report
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Page
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NUCLTIDE

IDENTIFICATTION

REPORT

% %k k%
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Sample Title:

....................

Nucli
Name

K-40
Co-60

Cs-13
Eu-15%
Pb-21
Bi-21

*
@

Energy Tolerance
Nuclide confidence index threshold = 0.
Errors gquoted at

de Id Energy Yield Activity Activity
Confidence (keV) (%) (pCi/M*2 ) Uncertainty
0.9%6 1460.82%* 10.66 1.93300E+006 3 .59708E+005
0.997 1173.23% 99.85 2.25176E+005 4 .62576E+004
1332 .49¢%* 99.958 2.63731E+005 4 .50616E+004
7 0.998 661.66%* 85.10 2.16583E+006 2 .83621E+005
2 0.99% 121.78%* 28.67 5.36033E+005 2.98275E+005
344 .28% 26.60 8.06717E+005 3 .,96785E+005
1408.01* 21.07 9.478B3%9E+005 1.84610E+005
2 1.000 238.63% 43.60 3.09060E+005 2.31122E+005
4 0.970 609.32* 45.49 9.38642E+004 5.80610E+004
1120.29%* 14.92 8.28211E+005 2 .33281E+005
1764 .49% 15.30 2.13318E+005 1.00694E+005
= Energy line found in the spectrum.
= Energy line not used for Weighted Mean Activity

B102110DFSWC012GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

10.000 keV

2.000 sigma

30

[1190]
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Interference Corrected Activity Report 4/13/2018 2:44:56 PM Page 4
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* &k k INTERPFERENTCE CORRECTETD R EPORT ki

khkhkhkhhkkhkdhhhhkrhkhhhhkhhkhkdrxhkhdhkhkdhdhhhbhbhdhkhhdhhdhbdddddhkddbdddhkrhrddbrhhkirdd

Nuclide WL mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M"2 ) Uncertainty
K-40 0.99¢6 1.932996E+006 3.597085E+005
Co-60 0.997 2.449584E+005/ 3.227789E+004
Cs-137 0.9995 2.165826E+006% , 2.836205E+005
Eu-152 0.993 8.301184E+005~/ 1.45968B1E+005
Pb-~-212 1.000 3.090602E+005 2.311219E+005
Bi-214 0.970 1.550130E+005 4.916856E+004

X Pb-214 0.381

= Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

?
X
@

Errors quoted at 2.000 sigma

[1191]



Interference Corrected Activity Report

Tk ok k kR UNIDENTTIVFTIETHD

Peak lLocate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Peak Energy Peak Size in
No. {keV) Counts per Second

1 38.55 1.7140E-001

2 72.53 1.4003E+000

& 410.56 3.2893E-002

5 778.06 1.6000E-001

10 962.81 2.0503E-001

11 1003.72 2.4038E-002

12 108B4.46 8.4654E~-002

4/13/2018 2:44:56 ™M

PEAEKS *ok ok ok Rk R Rk ok

4/13/2018 2:44:55 PM

85
8192

Peak CPS
% Uncertainty

64 .84
20.23
155.74
30.42
24,92
125.898
43.65

M = First peak in a multiplet region
m = Other peak in a multiplet region
B

= Fitted singlet

Errors quoted at 2.000 sigma

[1192]

Peak
Type

Sum

Sum

Page 5

Tol.
Nuclide
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* % k%

NUCLTIDE

MDA

R E

PORT

* k% kok

(AR SRS SRR AR RS SRR SRR SR EEREREREEREERE RS EEERESERSET R X B 0 e S e v e v N U Ay S Mt U T SN N M o

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSWC012GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (%) (pci/M*2 ) (pCi/M*2 )  (pCi/M*2 ) (pCi/M"2 )
+ K-40 1460.82* 10.66 1.626E+005 1.63E+005 1.933E+006 6.468E+004
+ Ce-60 1173.23* 99.85 4.714E+004 2.92E+004 2.252E+005 2.191E+004
1332.49% 99.98 2.923E+004 2.637E+005 1.290E+004
Nb-94 702.65 99.8B1 6.223E+004 6.22E+004 -3_067E+004 2.966E+004
871.09 99.89 6.797E+004 4.147E+004 3.245E+004
Ag-108m 433,90 90.50 B8.563E+004 6.55E+004 -6.369E+003 4.141E+004
614.30 89.80 7.831lE+004 -1.150E+004 3.759E+004
722.90 90.80 6.552E+004 1.582E+004 3.115E+004
Cs-134 604.72 97.62 7.331E+004 6.63E+004 2.703E+004v 3.522E+004
795.86 85.46 6.625E+004 6.359E+003 3.137E+004
+ Cs-137 661.66* B85.10 7.704E+004 7.70E+004 2.166E+006 3.683E+004
+ Eu-152 121.78* 28.67 4.4B2E+005 1.34E+005 5.360E+005 2.207E+005
344 ,28* 26.60 6.002E+005 8.067E+005 2.956E+005
1408.01% 21.07 1.335E+005 9.478E+005 5.846E+004
Bu-154 123.07 40.40 3.684E+005 1.33E+005 6.033E+005v 1.818E+005
723.30 20.06 2.988E+005 B8.001E+004 1.421E+005
1274 .43 34.80 1.330E+005 2.576E+004 6.162E+004
Eu-155 86.55 30.70 5.751E+005 5.75E+005 5.346E+005 2.B39E+005
105.31 21.10 6.961E+005 -1.140E+005 3.431E+005
T1-208 583.19 85.00 7.874E+004 7.87E+004 5.727E+004 3.774E+004
Bi-212 727.33 6.67 9.067E+005 9.07E+005 4.713E+005 4.313E+005
+ Pb-212 238.63* 43.60 3.679E+005 3.6BE+005 3.091E+005 1.815E+005
+ Bi-214 609.32% 45.49 B8.656E+004 B8.66E+004 9.386E+004 4.020E+004
1120.2%9* 14.82 2.721E+005 8.292E+005 1.251E+005
1764 .49* 15.30 9.791E+004 2.133E+005 3.645E+004
Ph-214 295.22 18.42 4.715E+005 4.48E+005 -3.199E+005 2.298E+005
351.93* 35.60 4.485E+005 . 6.028E+005 2.209E+005
Ra-226 186.21 3.64 3.122E+006 3.12E+006 -6.512E+005 1.533E+006
Ac-228 338.32 11.27 8.,078E+005 2.26E+005 -2.099E+005 3.934E+005
911.20 25.80 2.265E+005 2.964E+004 1.072E+005
968.97 15.80 5.281E+005 -3.436E+005 2.541E+005
Am-241 55.54 35.90 5.545E+005 ©5.55E+005 2.157E+005 2.727E+005
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
= Calculated MDA is zero due to zero counts in the region, or
the region is outside the spectrum, or MDA has not been calculated
@ = Half-life too short to be able to perform the decay correction

[1193]
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GAMMA SPECTRTUM ANALYS IS

hkkhkkhkhkRhhkrdhhhkdkdhhdhkhrhrhkrhddrdbrdhdrhhdhbhhdhdhbdddhkhdhhdhhh hbddbhbdrdhdhddhdhk

* ok ok k%

Filename: C:\GENIE2K\CAMFILES\00004742.CNF

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Degcription
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acguisition Started

Live Time
Real Time

Dead Time

4/14/2018 4:26:10 PM

B102110DFSFC013GD

U2 CTMT Under Vessel
013 Sump

Gamma Direct

300
85 - 8192
85 - 8192
10.000 keVv

1.600E+000 M"2

4/14/2018 3:08:00 PM
4/14/2018 3:09:06 PM

600.0 seconds
601.9 seconds

0.32 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 3/19/2018

Efficiency ID

% v %k %k

CORE_TUNNEL_SUMP

~ 9

s’/ [ &

A p

%}

[1194]
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Peak Analysis Report 4/14/2018  4:26:10 PM Page 2

k*******’k*******’k************************************** Fhkhkhkhkkhkkkkhkkkhdk

d % k% PEAK ANALYSTIS REPORT *ok ok ok ok

**************************************************************************

Detector Name: BE456-A

Sample Title: B102110DFSFC013GD
Peak Analysis Performed on: 4/14/2018 4:26:10 PM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (kev) {(kevV) Area Uncert. Counts
1 126- 136 129.48 32.37 0.50 2.2BE+002 56.47 1.89E+002
2 280- 346 300.36 75.09 1.36 1.42E+003 425.27 4 .63E+003
3 gs7- B67 B62.36 215.59 0.41 5.68E+001 68.21 4 .65E+002
4 1403- 1416 1408.58 352.14 0.84 4.05E+001 61.05 3.23E+002
5 2432- 2445 2437.27 609.32 1.24 5.96E+001 33.01 7.64E+001
6 2634- 2660 2646.67 661.67 1.54 1.25E+004 226,37 7.93E+001
7 4441- 4489 4482.59 1120.65 0.54 5.41E+001 29.07 2.29E+001
8 4683- 4705 4694.43 1173.61 1.44 1.15E+002 27.53 1.80E+001
9 65320- 5342 5331.9%0 1332.98 1.69 1.58E+002 26.02 2.85E+000
10 5834- 5855 5845.33 1461.33 1.09 1.15E+002 23.24 5.44E+000
M = First peak in a multiplet region
m Other peak in a multiplet region

nn

Fitted singlet

Errors quoted at 2.000 gigma
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Interference Corrected Activity Report
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IDENTIFICATTIOCN

Ak mhkhkhkhkddkhkhkhkhdbhdbdhdhhhhhhkhhhhhdhhddhdhbhdhbddhbhdhbhdardrhdrrdth kbbb AR TR T AR TR AR
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Sample Title:

------------------

Nuclide Id
Name Confidence
K-40 1.000
Co-60 1.000
Cs-137 1.000
Bi-214 0.726
Pb-214 0.443

*

Energy

B102110DFSFCO013GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

(keV)

1460.
1173
1332.
661.
609.
1120.
1764.
295.
351.

82*
23%
49%*
66%*
32*
29%
49

22

93%*

Yield

(%)

10.686
99.85
99.98
85.10
45.49
14 .92
15.30
18.42
35.60

Activity
(pCi/M*2 )

.19351E+005
.13126E+004
.07957E+004
.14722E+006
.85330E+004
.58867E+004

Gy =W RN

1.27376E+004

Energy line found in the spectrum.

REPORT % %k ok Kk

.................

Activity
Uncertainty

4 .84086E+004
5.37875E+003
5.63326E+003
2 .60795E+005
1.05286E+004
3 .58593E+004

1.93220E+004

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 keV
Nuclide confidence index threshold = 0.30

Errors gquoted

at

2,000 sigma

[1196]
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*******‘k****************************************************************

*k k% INTERPFERENCE CORRECTED R EPORT IR T

*************************************************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name confidence (pci/M”*2 ) Uncertainty
K-40 1.000 2.193505E+005 4.840857E+004
Co-60 1.000 2.583508E+0044 3.890216E+003
Cs-137 1.0040 2.147225E+006v 2.607946E+005
Bi-214 0.726 2.229122E+004 1.010216E+004
Pb-214 0.443 1.273758E+004 1.932200E+004
? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors gquoted at 2.000 sigma

[1197]
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dodeodk ok kR dk ok Kk UNIDENTTIFTIRED PEAEKS *A kokkkkk kK

Peak Locate Performed on: 4/14/2018 4:26:10 BM

Peak Locate From Channel: B5
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keVv) Counts per Second % Uncertainty Type Nuclide
L 32..3% 3.8042E-001 24 .74
2 75.09 2.3639E+000 29.98
3 21559 9.4600E-002 120.18

First peak in a multiplet region
Other peak in a multiplet region

M
m
F Fitted singlet

mun

Errors quoted at 2.000 sigma

[1198]
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*******************************************************************************

ck kK

NUCLIDE

MDA

REPORT

%ok ok kk

********************************************************‘*************‘k**********

Detector Name:

5456-A

Sample Geometry:

Sample Title:

A
1l

®
Il

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
BEu-152

EBu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-22¢
Ac-228

Am-241

B102110DFSFC013GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Energy Yield
(keV) (%)
1460.82* 10.66
1173.23* 939.85
1332.49* 95.98
702.65 99.81
871.09 99.89
433.90 90.50
614.30 89.80
722.90 90.80
604.72 97.62
795.86 85.46
66l.66% 85.10
121.78 28.67
344 .28 26.60
1408.01 21.07
123.07 40.40
723.30 20.06
1274.43 34.80
86.55 30.70
105.31 21.10
583.19 85.00
727.33 6.67
238.63 43.60
609.32% 45.49
1120.29% 14,92
1764 .49 15.30
295.22 18.42
351.83* 35.60
186.21 3.64
338.32 11.27
911.20 25.80
968.97 15.80
59.54 35.90

3
5
2

OENRFRFUWRWOYWWEHRFRFEAROHFRORNMUWANIREDFE®GEDNDOG O

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

Line MDA Nuclide MDA Activity
(pci/M*2 )

.370E+004
.762E+003
-657E+003
.105E+003
.795E+003
.061E+004
.349E+004
.585E+003
.288E+004
.279E+003
.095E+004
.127E+004
.275E+004
.190E+004
.057E+004
.981E+004
.348E+004
.426E+004
.048E+005
.361E+004
.054E+004
.255E+004
.575E+004
.350E+004
.531E+004
.666E+004
.176E+004
.298E+005
.508E+005
.491E+4+004
.604E+004
.061E+004

(pCi/M*2 )}  (pci/M*2 )
3.37E+004 2,194E+005
2.66E+003 2.131E+004
3.080E+004
5.10E+003 3.311E+002
1.273E+003
6.59E+003 4.644E+003
4.317E+003
4.685E+003
7.28E+003 -4.134E+002
67 -5.931E+003
1.10E+004 2.147E+006
3.19E+004 5.390E+003v
-2.099E+004
4.182E+004
1.35E+004 3.080E+0047
1.229E+004
~1.303E+004
8.43E+004 -2.567E+004
-8.344E+004
1.36E+004 8.026E+003
9.05E+004 1.135E+005
4.25E+004 1.250E+004
1.58E+004 1.853E+004
6.589E+004
1.748E+004
3.18E+004 -1.988E+004
1.274E+004
5.30E+005 -1.408E+004
2.49E+004 -3.997E+004
6.443E+003
1.535E+004
8.06E+004 6.636E+003
identification

the nuclide

Dec.

Level

(pCi/M™2 )

WNFEFSINEeRPRPNMIDREOORERRNMNPWOWODOWRWAWORENDNDEND R

.426E+004
.630E+003
.065E+003
.349E+003
.675E+003
.012E+004
.533E+003
.066E+003
.245E+003
.389E+003
.242E+003
.523E+004
.081E+004
.467E+004
.500E+004
.388BE+004
.296E+003
.168E+004
.180E+004
.584E+003
.218E+004
.097E+004
.457E+003
.511E+004
.567E+004
.756E+004
.546E+004
.616E+005
.411E+004
.158E+004
.155E+004
. 973E+004

the region is outside the spectrum, or MDA has not been calculated

[1199]

Half-1ife too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYS IS *okok k&

Ik ke ko kkkhkkkkkhhkkk kb ke hkkh ke h ke k ks k ko kkhkkkkhFhdk b ok k gk ok ok ok % o ok & % %

* % & %k %k

.ilename: 5456-A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/10/2018 8:48:22 AM

B102110DFSWC(014GD
UNIT 2 CONTAINMENT
014

GAMMA DIRECT

3.00
85 - 8192
85 - 8182
10.000 keVv

2.830E+001

4/10/2018 8:38:00 AM
4/10/2018 8:38:14 AM

600.0 seconds

607.6 seconds
1.25 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

3M90D_ECP_17.8CM

[3 7/& \/q ,C&ZZFO

ScE= 057200

[1200]



Peak Analysis Report
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L 2t 222X R R 2 2R 2R RS R R R S S R R R R R R R S E R R E R Y R R R e R R L L

REPORT

khhhkhkhhkdkddhkhkdhkhkhhdhdhrhdhbrhhddbdhdhdhhdhdddbbhddhbdbhhdbdhdh ko dkhkdhhkhhddhhbhdrrdk

k% % %

Detector Name:
Sample Title:

PEAK

5456-A

B102110DFSWC014GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
e 126- 136
2 152- 193
3 214- 227
4 282- 308
5 330- 362
6 438- 451
7 481- 499
8 973- 988
9 1176- 1192

10 1369- 1390

11 1459- 1480

12 1632- 1653

13 1765- 1789

14 1948- 1964

15 2248- 2261

le 2338- 2353

17 2430- 2448

18 2637- 2656

19 2707- 2723

20 2746- 2767

21 2886- 2903

22 3100- 3129

23 3231- 3248

24 3456- 3507

25 3669- 3687

26 3843- 3867

27 3974- 4029

28 4327~ 4370

29 4432- 4463

30 4677- 4707

31 4841- 4864

32 5086- 5111

33 5184- 5210

34 5316- 5346

35 5616- 5649

36 5822- 5857

37 6108- 6122

i =

Hwnn

First peak in
Other peak in
Fitted singlet

Errors quoted at

Peak
centroid

130.
lel.
218.
301.
340.92
445.99
488.88
980 .35
1185.35
1378.00
1472.16
1645.01
1776.15
1954.89
2255.39
2345.72
2439.30
2646.50
2714 .28
2753.82
2893 .44
3115.30
3235.62
3469.38
3676.32
3856.00
4019.95
4343.20
4448.23
4693.08
4851.95
5098.30
51987.20
5330.70
5632.84
5844 .96
6114.09

61
60
09
98

Energy

ANALYSTIS

4/10/2018

(keV)

32
40
54
75

85.
111.

122

245,
296.

344

368.

411
444
488

563.

586

609.
661.
678.

688
723
778

809.

867

915.
964.

1004
1085
1112
1173
1212
1274
1299
1332
1408
1461
1528

2.000 sigma

.65
.40

.52

+30
23
50
.22
09
34
.50
04
.25
.04
.72
85
.43
82
63
57
.46
.36
.83
g0
.34
08
00
.99
.80
.06
.27
« 99
.58
.30
.67
.21
.24
w52

a multiplet region
a multiplet region

8:48:22
85
8192

FWHM Net Peak
(keV)

FPORRPRHEHREPRPRREPHHEHOFPOHMHOCORPOOOORHRHORROMBORR

.16
w37
.41
.22
.39
.25
.27
.23
.38
.34
.03
.44
.47
T 7
.56
.44
.56
.60
.64
.98
.46
.58
.41
.80
.80
.72
.60
.84
.64
.76
.94
.78
.61
.95
.97
.66
.04

[1201]

Area

7.29E+002
8.27E+4003

~1.68E+002

8.57E+003
3.41E+003
1.03E+002
1.14E+004
2.36E+003
9.11E+001
8.33E+003
3.14E+002
6.62E+002
9.12E+002
1.29E+002
2.43E+001
1.04E+002
1.74E+002
1.36E+003
1.07E+002
2.31E+002
1.41E+002
3.15E+003
3.98E+001
1.38E+003
1.28E+002
3.46E+003
4.63E+002
2.78E+003
3.25E+003
2.77E+003
3.09E+002
3.47E+002
3.82E+002
2.79E+003
5.05E+003
2.95E+002
3.73E+001

Net Area

Uncert.

117 .
.26
207.
531.
.78
285,
.10
208.
.83
242,
157.
.82
165.
107.

89.

84.
100.
.40

91.
112.
100.
174.

88.
;33
81.
.00
190..
173
153.
136.

€65.

60.

60.
115.
145,

3 .

14.

530

649

407

157

154

128

223

155

90

00
73

72
63

84
21

53
79
73
78
16

84
36
64
05
95

02

BB
00
73
82
B3
78
41
77
21
13
99

* % % %k

Continuum

NOPBHHEREFPWUAHFOAOPRPUTONNONANNNORPREERENDOGONREWWWO

Counts

.48E+002
.77E+003
.91E+003
.42E+004
.99E+004
.36E+003
.B7E+003
.83E+003
.96E+003
.70E+003
.58E+003
.42E+003
.44E+003
.84E+002
.22E+002
.13E+002
.90E+002
.87E+4002
.34E+002
.75E+002
.34E+002
.31E+002
.96E+002
.45E+003
L41E+002
.15E+002
.07E+003
.82E+002
.32E+002
.92E+002
.91E+002
.36E+002
.21E+002
.16E+002
.25E+001
.00E+000
.68E+000



Interference Corrected Activity Report

4/10/2018

o
(=3

:48:22 AM

Page

T T EEE2E AR SRR RS SRS R 2R R A R R RS R R R R R S R R R R R R A R T S R SRS

IDENTIFICATION

hkkkhhkh ok kdhhhk bk h kb kA ko kh kb kA k ko kA k Ak ko kh Ak ke h bk kh & ok ok

k% %k

--------------------

Nuclide Id
Name Confidence
K-40 1.000
Co-60 1.000
Cs-137 1.000
Eu-152 1.000
Eu-154 0.999
Eu-155 0.974
T1-208 0.983
Pb-212 0.9386
Bi-214 0.687
Pb-214 0.943
Ac-228 0.92%9
Am-241 0.961

* =

@ =

NUCLTIDE

Sample Title:

Energy Tolerance :
Nuclide confidence index threshold = 0.
Errors quoted at

B102110DFSWC014GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Energy
(keV}

1460.82%*
1173.23*
1332.49%*
661.66%
121.78%*
344 ,28%*
1408.01%*
123.07%*
723.30%*
1274 .43%
86.55%
105.31*
583.19%*
238.63%
609.32%*
1120.29%
1764.49
295.22%*
351, 83%
338.32%
911.20*
968.97%
59.54%*

IDENTIFIED NUCLIDES

Yield
(%)

10.66
99.85
99.98
85.10
28.67
26.60
21.07
40.40
20.06
34.80
30.70
21.10
85.00
43.60
45.49
14.92
15.30
18.42
35.60
1L .27
25.80
15.80
35.90

2.000 sigma

Activity
(pci/ )

3.61225E+006
3.40369E+006
3.52748E+006
1.70570E+006
2.98300E+007
2.80614E+007
3.08927E+007
2.11690E+007
7.69460E+005
1.24939E+006
9.59638E+006
3.77475E+005
1.26542E+005
4.40049E+4+006
4.00959%E+005
2.63721E+007

4.24339E+005
2.09673E+007
6.62320E+007
5.72022E+005
2.56237E+007
-5.89653E+005

Energy line found in the spectrum.
Energy line not used for Weighted Mean Activity
10.000 keV

30

[1202]

R EPORT

Activity
Uncertainty

5.52332E+005
3.2003%9E+005
3.179291E+005
2.60849E+005
6 .06871E+006
4 .68412E+006
2.62630E+006
4 .32136E+006
5.55203E+005
2.41431E+005
2 .64948E+006
1.05122E+006
1.16737E+005
8.10629E+005
2 .3580BE+4+005
2.45363E+006

7 .38523E+005
3.41101E+006
1.10007E+007
3.66332E+005
2 .5423%1E+006
7 .35333E+005

* k% kK

....................
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INTERFERENCE

CORRECTED

REPORT

% %k %k kX

LEE R A A A SRR R SRR Rt R SR ERE R R R R R R EREEREEER TS I g i I 0 S U vt o oI A A A S DA

Nuclide
Name

K-40
Co-60

X Ag-108m
Cs-137
Eu-152
Eu-154
Eu-155
T1-208

X Bi-212
Pb-212
Bi-214
Pb-214
Ac-228
Am-241

® o
I

Errors quoted at

o

OO0 O0OCOCOREFORPR

Nuclide
. Id
fidence

.000
.000
.435
.000
.000
.989
. 974
.583
.975
. 936
.687
.943
.929
.961

W

Wt mean
Activity

(peis }

.612254E4+006

3.465982E+006¢

BHERBN R

Ul k= oy

.705701E+006v
.973598E+007+
.170635E+006y
.631338E+006
.265415E+005

.400488E+006
.386417E+005
.328408E+005
.158351E+006
.896525E+005

2.000 sigma

[1203]

tn

Wt mean
Activity
Uncertainty

.523320E+005

2.255744E+005

WO NN

~] L= b

.608489E+005
.142032E+006
.203948E+005
.771157E+005
.167372E+005

.106288E+005
.347265E+005
.253504E+005
.613900E+005
.353330E+005

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

4
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*k ok ok hkkkhkhd UNIDENTTIUPFIZETD PEAIKS Ak hkkkkkkkk

Peak Locate Performed on: 4/10/2018 B:48:22 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS Peak Tol.
No. {keV) Counts per Second % Uncertainty Type Nuclide

1 32.65 1.2158E+000 16.16

2 40.40 1.3780E+001 6.41

4 75.50 1.42792E+001 6.21

11 368.04 5.2364E-001 50.26 Sum
12 411 .25 1.1029E+000 23.40 Sum
13 444 .04 1.5203E+000 18.15 D-Esc.
14 488.72 2.1540E-001 83.40 sSum
15 563.85 4.0419E-002 370.00

19 678.57 1.7795E-001 86.02 Sum
20 688.46 3.8545E-001 48.59 Sum
22 778.83 5.2441E+000 5.53 Sum
23 809.90 6.6341E-002 223.47 Sum
24 867.34 2.2952E+000 leg.22

27 1004.989 7.7250E-001 41.11 Sum
28 1085.80 4 . 6321E+000 6.15 Sum
31 1212.99 5.1487E~-001 21.20 Sum
33 129%.30 6.3611E-001 15.83 Sum
37 1528.52 6.2197E-002 40.17 Sum

= First peak in a multiplet region
Other peak in a multiplet region

M
m =
F = Fitted singlet

Errors quoted at 2.000 sigma

[1204]
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R T T T P E P R R R S R RS SRS SR R R S 2 R R A R E 22222 R 22 2 R A R 2L ES Y

NUCLIUDE

tkkk

MDA

REPORT

kk ok ok ok

x**.l:i'ﬁ.l:-_-l'**************************************************************************

Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWC014GD

Nuclide Library Used: C:\GENIE2K\CBMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity

Name (keV) (%) (pci/ ) {pCi/ ) (pci/ )

+ K-40 1460.82* 10.66 3.169E+005 3.17E+005 3.612E+006

+ Co-60 1173.23* 99.85 1.801E+005 1.02E+005 3.404E+006

1332.49% 99.98 1.024E+005 3.527E+006

Nb-94 702.65 99.81 2.202E+005 2.20E+005 -1.812E+005

871.09 995.89 2.B89E+005 -1.285E+004

Ag-108m 433.90 890.50 2.612E+005 1.8B9E+005 -6.741E+004

614.30% 89.80 1.887E+005 2.031E+005

722.%0*% 90.80 1.968E+005 1.700E+005

Cs-134 604.72 97.62 2.365E+005 2.37E+005 -5.8B87E+004

795.86 85.46 2.58B8E+4005 0‘/ -2.616E+004

+ Cs-137 66l1.66* 85,10 2,210E+005 2.21E+005 1.706E+006

ES Eu-152 121.78* 28.67 1.502E+006 3.17E+005 2.9B3E+007

344 _.28* 26.60 8.970E+005 2.806E+007

1408.01* 21.07 3.173E+005 3.089E+007

+ Eu-154 123.07% 40.40 1.066E+006 2.94E+005 2.117E+0Q07

723.30% 20.06 8.906E+005 7.695E+005

1274.43*% 34.80 2.940E+005 1.249E+006

+ Eu-155 86.55*% 30.70 2.963E+006 1.73E+006 9.596E+006

105.31% 21.10 1.730E+006 3.775E+005

+ T1-208 583.19% 85.00 1.893E+005 1.89E+005 1.265E+005

Bi-212 727.33% 6.67 2.678E+006 2.68E+006 2.314E+006

+ Pb-212 238.63% 43,60 5.711E+005 5.71E+005 4.400E+006

& Bi-214 609.32% 45.49 3.725E+005 2.42E+005 4.010E+005

1120.29* 14,92 1.400E+006 2.637B+007

1764.49 15.30 2.418E+005 2.379E+005

+ Pb-214 295.22% 18.42 1.213E+006 6.70E+005 4.243E+005

351.93* 35.60 6.702E+005 2.097E+007

Ra-226 186.21 3.64 9.832E+006 9.83E+006 -1.573E+006

+ Ac-228 338.32*% 11.27 2.117E+006 5.86E+005 6.623E+007

911.20* 25.80 5.856E+005 5.720E+005

968.97*% 15.80 1.249E+006 2.562E+007

+ Am-241 58.54* 35,90 1.213E+006 1.21E+006 -5.897E+005
+ = Nuclide identified during the nuclide identification

*
|

= Energy line found in the spectrum

> = Calculated MDA is zero due to zerc counts in the region,
the region is outside the spectrum, or MDA has not been calculated

[1205]

Dec.

Level

(pci/ )

1.419E+005

ONRPRWOBOARNRPOYWORFEFARRE JRREFHRWORPE & ©

,B37E+004
.948E+004
.087E+005
.429E+005
.291E+005
.278E+004
.675E+004
.168E+005
. 277E+005
.0BBE+005
.475E+005
.439E+005
.504E+005
.304E+005
. 379E+005
.421E+005
.478E+006
.601E+005
.298E+004
.317E+006
.B30E+005
.B32E+005

889E+005
085E+005

. 004E+005
.317E+005
.88BE+006
.04BE+00C6
.B67E+005
.147E+Q05
6.

016E+005

Half-life too short to be able to perform the decay correction



**f**********************************************************************

* % %k k%

GAMMA

SPECTRUM

ANALYS IS

* k& kR

*************************************************************************

ilename:

Report

Sample
Sample
Sample
Sample
Sample

5456-4
Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold
Peak Locate Range (in channels)

Peak Area Range

(in channels)

Identification Energy Tolerance

Sample

Sample

Size

Taken Cn

Acquisition Started

Live Time
Real Time

Dead Time

4/10/2018

B102110DFSWCO15GD
UNIT 2 CONTAINMENT
015

GAMMA DIRECT

3.00
85 - 8182
85 - 8192
10.000 kev

2.830E+001

4/10/2018
4/10/2018

600.0 seconds
606.8 seconds

1.12 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

[1206]

10:08:02 AM

9:52:00 AM
9:57:54 AM

3/15/2018
1/23/2018
3M90D_ECP 17.8CM



Peak Analysis Report

4/16/2018

10:08:02 AM

Page 2

Eohkkkkd Ak bk kbbb kbbb kA kAR F A kT Ak bk bk kA kA kA hh ok ks Ak ke Rk Rk ki dook ok ek

ANALYSTIS

akkkdkdkhkhdkdhbhkdhdkdhdkddhdhhbddhhhhdhdbdhbhhdhhhhdhddhbhdrhhhkhhdhdh ko dhhkdhdkkk kkk ki

e J=

* k&

Detector Name:

Sample Titl

PEAK

e

5456-A
B102110DFSWC015GD
4/10/2018

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI Peak Energy
No. start end centroid {(keV)
1 126- 183 161.66 40.42
2 225- 234 230.06 57.52
3 283- 312 302.32 75.58
4 331- 347 341.08 85.27
5 481- 499 489 .33 122.33
6 973- 988 981.00 245.25
7 1181- 1191 1186.04 296 .51
8 1369- 1391 1378.90 344 .73
9 1467- 1483 1472.46 368,12

10 1639- 1652 1646.16 411 .54

11 1765- 1786 1777.46 444 .37

12 2341- 2378 2346.41 586.60

13 2432- 2448 2438.71 602.68

14 2634- 2660 2648.42 662.10

15 2750- 2769 2756.55 689.14

lé 2812- 2824 2817.71 704 .43

17 2886- 2904 28%4,06 723.52

18 3105- 3132 3117.58 779.39

19 3236- 3252 3243.38 810.85

20 3462- 3485 3471.92 867.98

21 3671- 3687 3680.58 920.14

22 3741- 3754 3747.36 936.84

23 3846- 3873 3858.63 964 .66

24 40058- 4032 4021.94 1005.49

25 4332- 4374 4346.24 1086.56

26 443%5- 4463 4451.37 1112.84

27 4681l- 4710 4696.25 1174.06

28 4844- 4868 4855.34 1213.84

29 5089- 5114 5101.51 1275.38

30 5188- 5213 5200.41 1300.10C

31 5319- 5350 5334.23 1333.56

32 5e20- 5652 5636.51 1409.13

33 5839- E£859 ©5B848.29 1462.07

34 6110- €126 6117.85 1529.46

35 7057- 7073 7064.82 1766.21

Fitted singl

rors guoted at

First peak in
= Other peak in

et

2.000 sigma

a multiplet region
a multiplet region

FWHM Net Peak Net Area
(keV)

OHMHMNHFFERHFOFPPRPRPHHENOORORHOOHFEOORRRERRPRRPHR - O |

.65
.47
.38
.41
.34
.24
.11
.38
.12
.39
.39
.83
.88
.61
3
.34
.43
.83
.63
.70
.51
.30
1T
.26
.69
.84
.82
.84
.03
.45
.83
.12
.72
.24
.29

REPO

10:08:02
85
8192

Area

1.12E+004
9.28E+000
7.85E+003
1.72E+003
7.44E+003
1.65E+003
1.22E+002
5.43E+003
1.77E+002
4.02E+002
5.71E+002
1.85E+002
9.27E+001
6.58E+003
1.52E+002
1.20E+001
2.31E+002
2.27E+003
8.82E+001
7.44E+002
9.81E+001
-1.61E+001
2.59E+003
3.01E+002
2.03E+003
2.41E+003
2.58E+003
2.29E+002
3.07E+002
2.89E+002
2.74E+003
3.82E+003
9.67E+001
5.01E+001
3.61E+001

[1207]

R T

AM

Uncert.

506.
1l61.
551.
361.
369.
192.
106.
222,
124,
104.
145.
184.
90.
204,
95.
62,
94,
154.
77.
112,
Tl
5eé.
141.
82.
157.
133.
134.
65.
54,
52.
110.
126.
41.
14.
12.

95
84
07
51
27
52
40
05
27
81l
23
23
93
12
38
68
04
11
78
64
06
18
86
67
88
45
23
B6
77
02
38
73
64
95
921

* ok &k ok

Continuum

I—‘I-IOD(.AJO'\\.OI—‘I\Jthnb0\00(_}'1[\)wm;&wmwmmml—‘i—‘ml—ll—‘l—‘l\)ﬂ\ol—'l\)m

Counts

.72E+003
.BBE+003
.43E+004
.88E+003
.88E+003
.54E+003
.13E+003
.TTE+003
.17E+003
.48E+002
.25E+003
.44E+003
.29E+002
LI13E+002
.04E+002
.64E+002
.85E+002
.09E+002
.54E+002
.03E+002
.72E+002
L92E+002
.39E+002
.51E+002
.43E+002
.39E+002
.0BE+002
.07E+002
.04E+002
.10E+001
.23E+001
.72E+001
.03E+001
.95E+000
.8BE+000



Interference Corrected Activity Report
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IDENTIFICATION
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Tk ok ok

NUCLTIZDE

Sample Title:

Nuclide Id
Name Confidence
K-40 0.998
Co-60 0.999
Nb-94 0.990
Cs-137 1.000
Eu-152 0.999
Eu-154 0.959
Eu-155 0.332
T1-208 0.982
Bi-212 0.977
Pb-212 0.932
Bi-214 0.982
Pb-214 0.946
Ac-228 0.918
Am-241 0.993

Energy

B102110DFSWC015GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

(keV)

1460.

1173

1332.

702

871.
661.
121.

344

1408.

123

723.
1274.
86.
105.

583

727.

238

609.
1120.

1764

295:.
351.
338.

211
968

59.

g2*
L23%
49%
.65%*
po9x*
66*
TB*
.2B*
01=*
.07*
30*
43%
BE*
31
; 1.9%
33%
.63%
FI*
29%
.49%
22%
93 *
32%*
.20%
.97
54*

Yield

(%)

10.
29,
99..
89,
9.
85,
28.
26.
21.
40,
.06
34.
30.
2ids
85.

6.
.60
45.
.92
15.
i8.
35.
L1
25
15
35y

20

43

14

* = Energy line found in the

@ = Energy line not used for
10.000 keV

Energy Tolerance

Nuclide confidence index threshold = 0.

Errors quoted at

66
85
98
81
89
10
67
60
07
40

80
70
10
00
67

49

30
42
60
27
80
80
50

Activity
(pCi/ }

.18375E+006
.16990E+006
.47068E+006
.30706E+004
.47898E+005
.2B331E+006
.95063E+007
.B3069E+007
.34037E+007
.38427E+007
.26013E+4+006
.10437E+006
.B2564E+006

BRPRRPNREP O WW

.25699E+005
.78982E+006
.08125E4+006
.13621E+005
.95718E+007
.30644E+005
.67131E+005
.36788BE+007
.32088E+007
.39933E+005
.92049E+007
3.25501E+004

PR BRROWENWWN

spectrum.
Weighted Mean Activity

2.000 sigma

30

[1208]

REPORT

Activity
Uncertainty

5.20255E+005
3.02546E+005
3 .10BE9E+005
6 .81888E+004
1.54998E+005
1.02706E+006
4 .02470E+006
3 .10053E+006
2 .02659E+006
2 .86561E+006
5.32582E+005
2.16843E+005
1.40114E+006

2 .26634E+005
1.60339E4+006
6.13879E+005
2.11114E+005
1.90584E+006
1.21111E+005
5.04066E+005
2.25954E+006
7.2826BE+006
3.20762E+005
1.992906E+006
5.67401E+005

B R

3



Interference Corrected Activity Report
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hk ok INTERFERENTCE

CORRECTED
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* dkkkdk
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Nuclide
Name

K-40

Co-60
Nb-94

X Ag-108m

Cg-137
Eu-152
Eu-154
EFu-155
T1l-208
Bi-212
Pb-212
Bi-214
Fb-214
Ac-228
Am-241

?

Nuclide

Id

Confidence

0.998
0.999
0.920
0.434
1.000
0.999
0.999
0.332
0.982
0.977
0.8932
0.982
0.94¢6
0.918
0.993

P oW e

Wk WwUhbdRPND®

Wt mean
Activity

(pCi/ )

.183753E+0086
.316218E4+006v
.4B84447E+4+005

.2B3306E+006v
.098833E+007¥
L.092074E+006V
.825636E+006
.256993E+005
.054152E+005
.081253E+006
.600393E+005
.307363E+005
.632580E+005
.255006E+004

3 b U

B ORNRNDHE B

3
5

Wt mean
Activity
Uncertainty

.202548E+005
.168118E+005
.241577E+004

.027060E+006
.563544E+006
.154814E+005
.401137E+006
.266337E+005
.726380E+006
.138787E+005
.048929E+005
.950821E+005
.156050E+005
.674006E+005

Nuclide is part of an undetermined solution

X = Nuclide rejected by the interference analysis

@

Errors quoted at

2.000 sigma

[1209]

4

Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report 4/10/2018 10:08:02 AM Page 5

kxxkkkk4%k*x U NIDENTIFIED PEAZKS  hhkkskrkkks

Peak Locate Performed on: 4/10/2018 10:08:02 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Enerqgy Peak Size in Peak CPS Peak Tol.
No. (kev) Counts per Second % Uncertainty Type Nuclide
1 40.42 1.8748E+001 4 .51
3 75.58 1.307%E+4001 7.02
9 368.12 2.,950BE-001 70.20 Sum
10 411 .54 6.7052E-001 26 .05 Sum
1.1 444 .37 9.5210E-001 25.42 D-Esc.
15 689.14 2.5277E-001 62.89 Sum
18 779.39 3.7836E+000 6.79 Sum
19 810.85 1.4695E-001 88.22 Sum
22 936.84 -2.6908BE-002 -347.95 Sum
24 1005.49% 5.0087E-001 27.50 Sum
25 1086.56 3.3915E+000 7.76 Sum
28 1213.84 3.823%9E-001 28.70 Sum
30 1300.10 4.8167E-001 18.00 Sum
34 1529.46 8.3421E-002 29 .88 Sum

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

e =
n

Errors quoted at 2.000 sigma

[1210]



Nuclide MDA Report

4/10/2018

10:08:02 AM

Page 6

[T EEEEEEAEE SR SRS R R RS R R SRt Rt R Rt s A A ittt il s i EXSFREEEEEEEREETEETEEEE L &3

TRk ok

NUCLIDE

MDA

REPORT

kkk k&

P I EE R A2 EE R L AR R R AR E RS R E R AR R SRR R R R R EE R R EE RS SN EE S B E TR R R R I I R R

+

+ + + +

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSWC015GD

Nuclide Library Used: C:\GENTIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Fu-155
T1-208
Bi-212
Pb-212
Ri-214
Pb-214
Ra-226
Ac-228

Am-241

*
l

Energy

{keV)

1460.82%*
1173.23*
1332.49%*
702.65%*
871.09%*
433.90
614 .30%*
722.90%*
604.72
795.86
661l.66*
121.78%*
344 .28%
1408.01%
123.07%
723.30%
1274 .43%
86.55%
105.31
583.19%*
727 .33%
23B.63%
609.32%
1120.29+%
1764 .49*
295,22%*
351.93%
186.21
338.32%
911.20%*
968.97*
55,54+

Yield
(%)

10.66
99.8B5
99.98
99.81
99.89
80.50
89.80
50.80
97.62
85.46
85.10
28.67
26.60
21.07
40.40
20.06
34.80
30.70
21.10
85.00

6.67
43.60
45.49
14.92
15.30
18.42
35.60

3.64
11.27
25.80
15.80
35.90

Line MDA Nuclide MDA Activity
{pCi/ )

{(pCi/ )

WHUANWOYDAROOWOWERPRWHRNMWNHREPDNDMOHEHMMORNOONMRPEPERBODBREJORE

Nuclide identified during
= Energy line found in the spectrum
> = Calculated MDA is zero due to zero counts in the region, or

.727E+005
.BOBE+005
.627E+004
.144E+005
.877E4005
.625E+005
. 7T38E+005
.793E+005
.254E+005
.336E+005
.596E+0Q05
.415E+006
.297E4005
.949E+4005
.004E+006
.117E+005
.590E+005
.634E+006
.355E+006
.6924E+005
.441E+006
.402E+005
.431E+005
.229E+006
.574E+004
.105E+005
.947E4005
.532E+006
.194E+006
.153E+4005
.223E+4006
.421E+005

7.
7,

1.

9

73E+005
63E+004

14E+005

.74E+005

.25E+005

.60E+005

.95E+005

.58E+005

.63E+006
.69E+005
.44E+006
.40E+005
.57E+004
.95E+005
.53E+006
.15E+005

LA2E+005

WHRPBRRPUWRPENMNWUNFEFARPHPNNPRPRORONENOB W W

(pci/ )

.184E+006
.170E+006
.471E+006
.307E+004
L479E+005
.368E+005
.082E+005
.784E+005
.016E+004 .
.031E+005
.283E+006
L951E+007
.831E+007
.340E+007
.384E+007
.260E+006
.104E+006
.826E+006
.165E+006
.257E+005
.790E+006
.081E+006
.136E+005
.957E+007
.306E+005
.671E+005
.368E+007
.060E+007
.321E+007
.399E+005
.920E+007
.255E+004

the nuclide identification

Dec. Level
{pCi/ )

3.698E+005
B.872E+004
3.642E+004
5.573E+004
9.233E+004
1.298E+005
8.533E+004
8.803E+004
1.112E+005
1.150E+005
1.281E+005
7.038E+005
4.603E+4005
1.392E+005
4 .994E+005
3.985E+005
1.246E+005
8.132E+005
1.172E+0Q0086
1.830E+005
1.198E+0086
2.676E+005
1.684E+005
6.037E+005
3.549E+004
3.990E+005
3.439E+005
4.738E+008
1.086E+006
2.516E+005
6.016E+005
4.663E+005

the region is outside the spectrum, or MDA has not been calculated

[1211]

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRTUM ANALYS IS Aok ok
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.1lename: 5456-A

Report

Sample
S8ample
Sample
Sample
Sample

Generated On

Title
Desgcription
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range {(in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisgsition Started

Live Time
Real Time

Dead Time

4/10/2018 8:32:46 AM

Bl02110DFSWC016GD
UNIT 2 CONTAINMENT
016

GAMMA DIRECT

3.00
85 - B192
85 - B81l92
10.000 keVv

2,830E+001

4/10/2018 8:20:00 AM
4/10/2018 8:22:38 AM

600.0 seconds
606.6 seconds

1.09 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

3M90D_ECP 17.8CM

[1212] @Zﬂ_’\ 7/“‘/



Peak Analysis Report
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P

Detector Name:
Sample Title:
Peak Analysis Performed on:

EAKXK

5456-A
B102110DFSWCO016GD
4/10/2018

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 135
2 151- 193
3 282- 309
4 330- 359
5 478- 499
6 973- 988
7 1367- 1388
8 1l465- 1481
9 1636- 1655

10 1763~ 1785

11 2248- 2262

12 2339- 2353

13 2634- 2659

14 2692- 2722

15 2748- 2762

le 2883- 2902

17 3100- 3126

18 3454- 3499

19 3671- 3686

20 3B43- 3869

21 3978- 4034

22 4331~ 4374

23 4432- 4461l

24 4679- 4708

25 4841- 4862

26 4993- 5009

27 5087~ 5107

28 5185- 5209

29 B315- 5346

30 B5B617- 5648

31 ©5820- 5854

32 6107- 6122

33 7053~ 7068

F
o

M
m
F

il

irst peak in
ther peak in

Fitted singlet

Errors quoted at

Peak Energy
centroid (keV)
130.23 32.56
lel.51 40.38
301.9% 75.50
341.01 85.25
488,91 122.23
980.21 245.05
1377.82 344 .46
1471.82 367.96
1644 .89 411.22
1776.37 444 .09
2255.54 563.88
2344 .99 586.25
2646.56 661.64
2714 .26 678.56
2754 .10 688.52
2893.00 723 .25
3115.27 778.82
3465.17 867.29
3677.23 919.31
3855.67 963.092
4019.39 1004.85
4343.11 1085.78
4448.06 1112.01
4692.84 1173.21
4851.28 1212.82
4999.69 1249.92
5097.76 1274 .44
51%6.76 1299.19
5330.06 1332.52
5632.34 1408.08
5843 .85 1460.96
6113.22 1528.31
7060.04 1765.01

a multiplet region
a multiplet region

2.000 sigma

FWHM
(keV)

OCOFRFPRIFPHFOMHKRHEHMEFREREBORFPHORREROORRBERRERLRPBRRBRO

.88
.39
e
.48
.29
.25
.50
.29
.26
.27
.75
.52
.61
e
.45
.69
.69
.71
.36
.68
58
.87
.77
.83
558
.39
.65
.81
.97
.94
.05
.64
.32

[1213]

REPO

8:32:46
85
8192

Net Peak
Area

PERENMPBODRNAOANNNNMNWOUN-JONOARE R JU0F 0 2 W30

.02E+002
.30E+003
.83E+003
.24E4003
.02E+004
.91E+003
.41E+003
.29E4002
.87E+002
.50E+002
.30E+001
L22E+002
.71E+002
11E+Q02
.B8E+001
.63E+001
.40E+003
.58E+002
.60E+001
.77E+003
.64E+002
.32E+003
.7BE+003
.35E+003
.59E+002
.96E+001
.98E+002
.17E+002
.26E+003
.33E+003
.40E+002
.41E+001
.60E+001

R T

Net Area

Uncert.

103

498.

525

568.

417
190
225

119.

130
138
84
84

131,

145
82

97.
155,
197.

66.
148.

179

166.
135.

124
65

36.

52
52

102.
134,
35.
15.

10

.87
45
w2
55
.08
.33
.84
15
.51
.00
.67
.76
71
.65
.42
28
51
88
94
77
.48
33
17
.42
.34
66
.82
.23
17
20
0o
24
.59

dkkxk

Continuum

Counts

.68E+002
.54E+003
.36E+004
.63E+004
.87E+003
.37E+003
.69E+003
.09E+003
.05E+003
.03E+003
.93E+002
.81E+002
.62E+002
.06E+003
.64E+002
.51E+002
.31E+002
.26E+003
.45E+002
.32E+002
.43E+002
.79E+002
.76E+002
.18E+002
.16E+002
.44E+001
.10E+002
.79E+001
.03E+001
.50E+001
.26E+001
.B7E+000
.0CE+000
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IDENTIFICATION
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Tk k%

NUCLIDE

Sample Title:

.....................

B102110DFSWC016GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

R EPORT

Activity
Uncertainty

4 ,99026E4005
2.76902E+005

2 .63241E+005
1.94174E+005
5.48125E+006
3.63007E+006
2.27358E+006
3.90292E+006
5.32442E+005
2 .09294E+005
2.42283E+006

1.05049E+005
6.75730E+005
B .52586E+006
3.01390E+005
2.12450E+006

Nuclide Id Energy Yield Activity
Name Confidence (keV) (%) (pCi/ )
K-40 1.000 1460 ,.82% 10.66 2.94389E+006
Co-60 1.000 1173.23% 9%.85 2_.8B563E+006
1332.49%* 99.98 2.86585E+006
Cgs-137 1.000 661 .66%* 85.10 8.43452E+005
Eu-152 1.000 121.78%* 28.67 2.68189E+007
344 .28%* 26.60 2.15958E+007
1408.01* 21.07 2.65014E+007
Eu-154 1.000 123 .,07* 40.40 1.90322E+007
723.30%* 20.06 4 .698B30E+005
1274 .43%* 34.8B0 1.07134E+006
Eu-155 0.332 86 .55%* 30.70 9.10657E+006
105.31 21.10
T1-208 0.985 583.1%%* 85.00 1.49584E+005
Pb-212 0.8936 238.63% 43.60 3.55823E+006
Ac-228 0.927 338,32« 11.27 5.08714E+007
911.20%* 25.80 3.40654E+005
8968.97% 15.80 2.05133E+007
* = Energy line found in the gpectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 keVv
Nuclide confidence index threghold = 0.30

Errors quoted at

2.000 sigma

[1214]

* %k k%

---------------------
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T EEE S LSS SRS RS R AR AR R AR R R RERE AR AR R RS E SRR SRS AR REEREEETETELTERE L RN

233 INTERFERENTCE

CORRECTED R EPORT ok ok ok k
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Nuclide
Name

K-40
Co-60
Cs-~137
Eu-152
Eu-154
Eu-155
T1-208
X Bi-212
Pb-212
X Pb-214
Ac-228

?
X

Nuclide

Id

Confidence

1.000
1.000
1.000
1.000
1.000
0.332
0.985
0.974
0.936
0.388
0.927

HWiWwhNwNN

3

7.

WL mean
Activity
(pCi/ )

.943886E+006
.B75237E+006~
.434519E+005/
.501929E+007v
.920714E+005/
.106567E+006
.495837E+005

.558228E+006

872120E+005

PNRRER B

6.

2

Wt mean

Activity
Uncertainty

.990256E+005
.907862E+005
.241737E+00Q5
.806206E+006
.939073E+005
.422834E+006
.05048B6E+005

757303E+005

.876269E+005

= Nuclide is part of an undetermined solution
= Nuclide rejected by the interference analysis

@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at

2.000 sigma

[1215]
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FEE R & & & & &4 UNIDENTTIUEPFPIUED PEAKS ok okkkkkkk Kk

Peak Locate Performed on: 4/10/2018 8:32:46 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS Peak Tol.
No. (kev) Counts per Second % Uncertainty Type Nuclide

1 32.56 B.3694E-001 20.68

2 40.38 1.2160E+001 6.83

3 75.50 1.3057E+4+001 6.70

8 367.96 2.1471E-001 92 .49 Sum

° 411.22 9.7800E-001 22.24

10 444 .09 1.2505E+Q00 18.39 D-Esc.

11 563.88 1.2171E-001 115.94

14 678.56 1.8551E-001 130.86 Sum

15 688.52 1.0968E-001 125.23 Sum

17 778.82 4 _0070E+000 6.47 Sum

18 867.29 1.5270E+000 20.65 Tel. Nb-94
21 1004.85 6.0704E-001 49.28 Sum

22 1085.78 3.8715E+4+000 7.16 Sum

23 1112.01 4.6268E+000 4.87 Tol. Bi-214
25 1212.82 4.3245E-001 25.18 Sum

26 1249.92 1.1601E-001 52.66 Sum

28 1299.19 5.2851E-001 16.47 Sum

32 1528.31 7.3504E-002 34.53 Sum

33 1765.01 2.6667E-002 66.18 Sum

First peak in a multiplet region
Other peak in a multiplet region

M
m
F = Fitted singlet

Errors quoted at 2.000 sigma

[1216]
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kg &k NUCLTIDE MDA REPORT k ok kok &
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Detector Name: HE456-A
Sample Geometry:
Sample Title: B102110DFSWC016GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA ©Nuclide MDA Activity Dec. Level
Name (kev) (%) {(pCi/ ) (pCi/ ) (pci/ )y (pci/ )
K-40 1460.82* 10.66 3.601E+005 3.60E+005 2.944E+006 1.635E+005
Co~60Q 1173.23* 99.85 1.611E+005 8.09E+004 2.886E+006 7.887E+004
1332.49*% 99.98 8.092E+004 2.866E+006 3.875E+004

Nb-94 702.65 99.81 2,110E+005 2.11E+005 -8.724E+004 1.040E+005
871.08 98.89 2.673E+005 1.652E+004 1.321E+005

Ag-108m 433.90 90.50 2.366E+005 2.37E+005 -3.603E+005 1.168E+005
614.30 89.80 2.401E+005b 1.167E+003 1.185E+005

722.90 90.80 2.418E+005 1.575E+005 1.1393E+005

Cs-134 604.72 97.62 2.197E+005 2.20E+005 1.397E+005+ 1.084E+005
795,86 85.46 2,443E+005 -1.105E+005 1.204E+005

Cs-137 66l1.66* B85.10 2.540E+005 2.54E+005 8.435E+005 1.253E+005
Eu-152 121.78* 28.67 1.580E+006 2.B0E+005 2.682E+007 7.863E+005
344 .28* 26.60 B8.919E+005 2.160E+007 4.414E+005

1408.01* 21.07 2.801E+005 2.650E+007 1.318E+005

Eu-154 123.07* 40.40 1.121E+006 2.46E+005 1.903E+007 b5.580E+005
723.30* -20.06 B.6939E+005 4.698E+005 4.,276E+005

1274 .43*% 34.80 2.464E+005 1.071E+4+006 1.1B3E+005

Eu-155 86.55% 30.70 2.583E+006 2.34E+006 9.107E+006 1.288E+006
105.31 21.10 2.344E+006 -5.218E+005 1.167E+006

T1-208 583.19* 85.00 1.676E+005 1.68E+005 1.496E+005 §8.217E+004
Bi-212 727 .33%* 6.67 2,.616E+006 2.,62E+006 1.413E+006 1.286E+006
Pb-212 238.63*% 43 .60 5.234E+005 B5B.23E+005 3.55BE+006 2.592E+005
Bi-214 609.32 45.49 4,748E+4005 2.58E+005 1.387E+005 2.343E+005
1120.29 14.92 1.420E+006 4,811E+005 6.989E+005

1764.49 15.30 2.579E+005 2.745E+005 1.166E+005

Pb-214 295,22 18.42 1.470E+006 6.66E+005 -1.804E+005 7.288E+005
351.93*% 35.60 6.664E+005 1,614E+007 3.29B8E+005

Ra-226 186.21 3.64 9.285E+006 9.29E4+006 -9.849E+005 4.615E+006
Ac-228 338.32* 11.27 2.105E+006 4.89E+005 5.097E+007 1.042E+006
911.20* 25.80 4.885E+005 3.407E+005 2.382E+005

968.97* 15.80 1.301E+006 2.051E+007 6.403E+005

Am-241 59.54 35.90 1.733E+006 1.73E+006 -1.923E+005 8.618E+005

+ = Nuclide identified during the nuclide identification

o
|

= Energy line found in the spectrum
> = Calculated MDA 1s zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

[1217]

Half-life too short to be able to perform the decay correction



*************************************************************************

gk ok ok GAMMA SPECTRTUM ANALYS IS e ERRE

*************************************************************************

rilename: 5456-A

Report Generated On : 4/10/2018 10:24:19 AM

Sample Title : Bl02110DFSWC017GD

Sample Description : UNIT 2 CONTAINMENT

Sample Identification : 017

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) § 85 - Bl192

Identification Energy Tolerance : 10.000 kev

Sample Size : 2.830E+0Q01

Sample Taken On : 4/10/2018 10:12:00 AM

Acquisition Started : 4/10/2018 10:14:11 AM

Live Time : 600.0 seconds

Real Time - 607.3 seconds

Dead Time : 1.20 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 3M90D ECP 17.8CM

[1218]
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ANALYSIS

xhkhkhhrhdhdkkkdhkdhhkdhkdhrhdbhdkdhdhhhdddrhbdhhhhbdhrohdhdhrddhrxFhdtdrdhdhhdthdrhhbdihdkdd

L

Detector Name:
Sample Title:

PEAK

5456-A
B102110DFSWCO17GD

Peak Analysis Performed omn:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI Peak Energy
No. start end centroid (keV)
1 126~ 136 130.27 32.57
2 152- 193 161.72 40.43
3 282- 312 302.34 75.59
4 331- 360 341 .53 8-.38
5 482- 500 489 .50 122.38
() 972- 8989 981.23 245,31
7 1011- 1022 1017.26 254 .31
8 11%6- 1208 12063.81 300.95
9 1366- 13921 1379.23 344 .81

10 1464- 1482 1473.65 368.41

11 1634- 1657 1647.02 411.75

12 1770~ 1787 1777.69 444 .42

13 2341- 2377 2346.27 586.57

14 2639- 2660 2648.70 662.18

1.5 2748- 2766 2757.52 689.38

16 2875- 2905 2894.54 723.64

A7 3103- 3129 3118.06 779.52

18 3465- 3504 3472.16 868.04

19 3541- 3554 3547.88 886.97

20 3848- 3873 38BK9.4¢6 964 .86

21 3%981- 4033 4022.89 1005.72

22 4334- 4375 4346.95 1086.74

23 4436- 4464 4452.10 1113.02

24 4682- 4710 4696.890 1174.23

25 4742- 4756 4748.%96 1187.24

26 4844- 4868 4B8b6.14 1214.04

27 4998- 5012 5005.04 1251.26

28 50B8S- £l1l14 5102.41 1275.60

29 5190- 5213 5201.25 1300.31

30 5321- 5350 5334.83 1333.71

31 5622- 5653 65637.43 1409.3¢

32 5824- 5861 5849.41 1462.35

33 6111- 6127 6119.58 1529.90

34 7058- 7073 7065.50 1766.37

M
m
F

Trrors quoted at

First peak in
Other peak in
Fitted singlet

2.000 sigma

4/10/2018

a multiplet region
a multiplet region

FWHM
(keV)

OHORPFHRHFOFRORPHEPEPHORMFEFREPORPORRPORRPHEPHMR 1 |

.01
.46
.28
.45
.37
.43
.07
.37
.43
.41
.37
.23
.51
.65
.81
.31
.70
.98
.73
.86
.78
.87
.99
.66
.51
.63
.65
.89
.90
.83
.99
.87
« 75
.43

[1219]

Net Peak Net Area
Unicert.

NPENPWUWWUWUNRLWWUWNNNPEPNRPOVOUNMNHERPOUEREOIRPOOR, OE 0WOGUTN

REPOR T

10:24:19 AM

85
8182

Area

.98E+002
.73E+003
.05E+003
.69E+003
.47E+003
.B1E+003
.29E+001
LA0E+002
.41E+003
.37E+002
.30E+002
.68E+002
.72E+002
.29E+003
L27E+002
.95E+002
.B7E+003
.88E+002
.53E+001
.98E+003
. 35E+0Q002
.41E+003
.67E+003
.45E+003
.31E+001
.14E+002
.60E+001
.49E+002
.13E+002
.55E+003
.06E+003
.73E+002
.60E+001
.90E+001

112.25
481.48
585,91
578.69
385.99
221.02
135.25
130.49
252,28
141.34
158.77
125.27
185.43
162.90
101.16
150.15
L5367
1792.26

65.87
147.17
176.38
165.14
139.91
144.11

41.26

63.09

34,03

58.73

51.70
124.37
130.43

36.17

15.31

11.83

* %k k k%

Continuum

HAEQYWAOHOVUHHWRERIAONWRE IR JOFRFRRFRNRERFEWDRE - @©®D

Counts

.44E+002
.25E+003
.60E+004
.68E+004
.48E+003
.20E+003
.79E+003
.49E+003
L24E+003
.44E+003
.32E+003
.07E+003
.50E+003
.89E+002
.18E+002
.12E+003
.59E+002
.13E+003
.88E+002
.71E+002
.61E4002
.90E+002
.74E+002
.77E+002
.36E+002
.B65E+002
.10E+001
.20E+002
.78E+001
.63E+001
.B8E+001
.50E+000
.04E+000
.97E+000
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Sample Title: B102110DFSWCO17GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLRB

IDENTIFIED NUCLIDES = .t v tiinsnasinnnnnn

....................

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pci/ ) Uncertainty
K-40 0.99%96 1460.82%* 10.66 3.33769E+006 5 .29441E+005
Co-60 0.998 1173.23% 99.85 4.23982E+006 3 .82668E+005
1332.49% 99,98 4 . 50158E+006 3 .93062E+005
Cs-137 1.000 661.66% 85.10 4.13620E4+006 5 .37168BE+005
Eu-152 0.999 121.78% 28.67 2.22003E+007 4 .55977E+006
344 .28* 26.60 2.16127E+007 3 .65255E+006
1408.01%* 21.07 2.48701E+007 2.14380E+006
Eu-154 0.999 123.07%* 40.40 1.57546E+007 3 .24668E+006
T23.30%* 20.06 1.06144E+006 8 .26810E+005
1274 .43* 34 .80 1.25477E+006 2 .34994E+005
Eu-155 0.332 86.55%* 30.70 1.03550E+007 2.63173E+006

105.31 21.10

Tl1-208 0.982 583.19* 85.00 2.09825E+005 2 .27870E+005
Pb-212 0.931 238.63% 43 .60 3.36877E+0086 6 .82850E+005
Pb-214 0.231 295 .22* 18.42 6.57318E+005 &6 .1%693E+005
351.93% 35.60 1.61488E+007 2.66153E+006

* Energy line found in the gpectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 10.000 keVv
Nuclide confidence index threshold = 0.30

Errors quoted at 2.000 sigma

[1220]
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SRS EEEE S SR SRR SR SRR SRR R R R R R R R SRR SR ETEERE R R R K T I I I I R S et PV SN CRTTR g Y
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Nuclide
Name

K-40
Co-60
Cs-137
Eu-152
Eu-154
Eu-1556
T1-208
X Bi-212
Pb-212
Pb-214

2

COO0OOoOO0OoOCQCHOO

Nuclide
Id
Confidence

.99%6
.998
.000
.999
a8
.332
.982
.978
.931
#2341

NE RPN R Ww

3.
5.

Wt mean
Activity

(pCi/ )

.337686E+006
.367193E+006v
.136204E+006v
.333810E+007./
.230536E+006/
.035496E+007

.098248E+005

368771E+006
571696E+0Q005

NMMNPFE W NDWM

6

6.

Wt mean
Activity
Uncertainty

.294406E+005
.74188B2E+005
.371681E+005
.714040E+006
.246802E+005
.631729%E+006
.2786927E+005

.828B496E+005
071204E+005

Nuclide is part of an undetermined solution

X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at

2.000 sigma

[1221]
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Peak Locate Performed on: 4/10/2018 10:24:19 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tel.
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 32.57 1.1647E+000 16.06
2 40.43 9.5511E+000 8.40
3 75.59 1.3410E+001 7.28
7 254 .31 1.5487E-001 145.55 D-EscC.
10 368.41 2.2816E-001 103.25 Sum
11 411.75 1.2168E+000 21.75
12 444 .42 1.1134E+000 19.35 D-Esc.
15 689.38 2.1128E-001 79.79 Sum
17 779.52 4.2906E+000 5.97 Sum
18 868.04 1.6471E+000 18.14 Tol. Nb-94
19 886,97 2,5544E-002 425.75 Sum
20 964 .86 4 .9691E+000 4,94 sum
21 1005.72 7.2513E-001 40 .54 Sum
22 1086.74 4.0114E+000 6.86
23 1113.02 4_.4431E+4000 5.25
25 1187.24 5.5212E-002 124 .54
26 1214 .04 5.2311E-001 20.10
27 1251.26 4 ,3365E-002 130.77 Sum
29 1300.31 5.2202E-001 16.51 Sum
33 15259.90 7.6600E-002 33.31 Sum
34 1766.37 4.8387E-002 40.76 Sum

First peak in a multiplet region
Other peak in a multiplet region

M
m
F Fitted singlet

o

Errors quoted at 2.000 sigma

[1222]
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWC017GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (%) (pci/ ) (pci/ ) (pCi/ ) ipeif )
K-40 1460.82% 10.66 3.310E+005 3.31E+005 3.338E+006 1.48%E+005
Co-60 1173.23* 99,85 1.722E+005 7.71E+004 4 _240E+006 8.442E+004
1332.49*% 99.98 7.706E+004 4.502E+006 3.682E+004

Nb-94 702.65 99.81 2.196E+005 2.20E+005 2.063E+004 1.083E+005
B71.09 99.89 2.714E+005 1.125E+006 1.342E+005

Ag-108m 433.90 90.50 2.688E+005 2.56E+005 1.517E+005 1.330E+005
614.30 89.80 2.555E+005 9.197E+004 1.262E+005

722.90 90.80 2.600E+005 3.249E+005 1.284E+005

Cs-134 604,72 97.62 2.300E+005 2.30E+005 2.967E+004v 1.135E+005
795.86 85.46 2.4B5E+005 -1.211E+005 1.225E+005

Cs-137 661.66% 85.10 2.428E+005 2.43E+005 4.136E+006 1.197E+005
Eu-152 121.78* 2B.67 1.470E+006 2.94E+005 2.220E+007 7.313E+005
344 .28* 26.60 1.0890E+006 2.161E+007 5.4C03E+005

1408.01* 21.07 2.940E+005 2.487E+007 1.38B7E+005

Eu-154 123.07* 40.40 1.043E+006 2.78E+005 1.575E+007 5.190E+005
723.30* 20.06 1.336E+006 1.061E+006 6.607E+005

1274 .43*% 34.80 2.78lE+005 1.255E+006 1.342E+005

Eu-155 86.55% 30.70 2.619E+006 2.43E+006 1.035E+007 1.306E+006
105.31 21.10 2.426E+006 1.141E+006 1.208BE+006

T1-208 583.19* 85.00 3.721E+005 3.72E+005 2.098E+005 1.B44E+005
Bi-212 727 .33% 6.67 4.018E+006 4.02E+006 3.192E+006 1.987E+006
Pb-212 238.63% 43.60 6.307E+005 6.31E+005 3.369E+006 3.128E+005
Bi-214 609.32 45,49 4 .989E+005 2.84E+005 2.223E+005 2.464E+005
1120.22 14.92 1.979%E+006 -3.247E+005 9.783E+005

1764.49 15.30 2.837E+005 2.781E+005 1.295E+005

Pb-214 295 . 22* 18.42 1.001E+006 B8.14E+005 6.573E+005 4.939E+005
351.93* 35.60 8.143E+005 1.615E+007 4.037E+005

Ra-226 186.21 3.64 9.896E+006 9.90E+006 -2.906E+006 4.920E+006
Ac-228 338.32 11.27 2.546E+006 8.18E+005 -1.454E+006 1.262E+006
911.20 25.80 8.181E+005 -1.249E+006 4.030E+005

968.97 15.80 2.274E+0086 2.203E+007 1.127E+006

Am-241 59.54 35.90 1.764E+006 1.76E+006 1.205E+006 8.772E+005

*
|

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

[1223]

Half-life too short to be able to perform the decay correction
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* Kk k& ke GAMMA SPECTRUM ANALYS I 8 *okdok Kk
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Filename: C:\GENIE2K\CAMFILES\00004640.CNF

Report Generated On : 4/11/2018 5:19:32 PM

Sample Title : B102110DFSWCO018GD

Sample Description : U2 CTMT UNDER VESSEL

Sample Identification : 018

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold ¢ 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range {in channels) - 85 8192

Identification Energy Tolerance : 10.000 keVv

Sample Size : 2.830E+001 M*2

Sample Taken On : 4/11/2018 8:05:00 AM

Acquisition Started : 4/11/2018 8:04:13 AM

Live Time : 600.0 seconds

Real Time : 609.0 seconds

Dead Time : 1.48 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 3M90D_ECP_17.8CM

[1224]
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EAK

ANALYSIS
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M
m
F

Detector Name:
Sample Title:
Peak Analysis Performed on:

Peak ROI
No. start
1 126~
2 151-
3 282-
4 333-
5 481 -
6 972~
7 1179-
8 1369-
9 1466

10 1639-

11 1768-

12 19554 -

13 2247~

14 2344-

15 2645-

16 2714-

17 2751-

18 2874-

19 3111~

20 3243-

21 3465-

22 3676-

23 3852-

24 3984-

25 4338-

26 4447-

27 4691-

-28 4853-

29 5004-

30 5099-

31 5196-

32 5329-

33 5631-

34 5834-

35 6119-

([N}

First peak in a multiplet region
a multiplet region

5456-A
B102110DFSWCO18GD
4/11/2018

Peak Analysis From Channel:
Peak Analysis To Channel:

ROI
end

136

193

312

362

500

988
1189
1393
1483
leel
1792
19686
2269
2360
2664
2732
2775
2907
3133
3258
3509
3721
3880
4042
4382
4473
4718
4874
5023
5122
5221
5358
5662
5869
6138

Other peak in

Fitted singlet

.rrors quoted at

Peak
centroid

69
47
48
36
82
42

130.

161.
302.

341.
489.

982,
1187.43
1381.09
1474.90
1648.88
1780.25
1559.34
2261.15
2351.13
2652.77
2720.74
2760.85
2900.50
3122.87
3249.00
3477.54
3685.48
3865.23
4029.57
4353.56
4458, 95
4704.34
4863.41
5013.68
5110.17
5209.27
5343 .16
5646.23
5844 .80
6127.91

Energy
(kev)

32.
40.
75.
85.
122.
245.60
296 .86
345.27
368.72
412 .22
445.06
489 .83
565.29
587.78
663.19
680.19
690.21
725.13
780.72
812.25
869.39
921.37
966.31
1007.39
1088.39
1114.74
1176.09
1215.85
1253.42
1277.54
1302.32
1335.79
1411.5¢6
1461.20
1531.98

67
37
62
34
45

2.000 sigma

FWHM
(keV)

.21
.42
wd
.66
.29
.31
.89
.43
.88
.33
.34
<93
.80
.35
.65
.51
.05
.56
.71
.44
.80
.94
.84
.88
.79
.78
.78
.77
v Al
.53
.83
.93
.04
.35
.73

OHFNFPFRPRPEPEEEERPPEORONPEHREEFOQORREORNORBRRERH

[1225]

5xd9:32
85
8192

Net Peak
Area

.37E+002
.01E+004
.01E+004
.18E+003
.41E+004
.25E+003
.20E+002
.02E+004
.75B+002
LA2E4002
.05E+0Q03
.17E+002
.35E+002
.13E+002
.15E+003
.06E+002
.60E+002
.25E+002
.18E+003
.97B+001
.46E+003
L.34E+002
.66E+003
.B2E+002
.75E+003
.23E+003
.53E+003
.81E+002
.97E+001
.86E+002
.B7E+002
.65E+003
.35E+003
.93E+00Q2
.20E+001

CNOAWUWOWWSWABRHFOBWBNNRPREREROGWERDWERS R

PM

Net Area
Unicert.

120.05
557.64
622.32
623.46
448.85
237.68
207.50
288.78
149.85
175.37
186.596

28.10
148.18
112.75
153.02
112.40
138.54
187.12
173.20

88.80
232.54
189.41
179.03
219.92
194.23
166.70
143,71

72.22

44 .61

65.82

60.11
127.62
162.26

36.66

19.97

Continuum
Counts

9.92E+002
1.05E+004
1.78E+004
1.95E+004
1.04E+004
3.46E+003
2.90E+003
2.58E+003
1.61E+003
1.76E+003
1.86E+003
8.67E+002
1.38E+003
9.77E+002
1.04E+003
B.72E+002
1.08E+003
1.61E+003
8.54E+002
6.22E+002
1.77E+003
1.26E+003
7.26E+002
1.35E+003
8.49%9E+002
6.23E+002
4 .61E+002
2.45E+002
1.16E+002
1.74E+002
8.14E+001
8.53E+001
4.72E+001
8.33E+000
5.00E+000
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IDENTIFICATTION
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%* % k %k

--------------------

Nuclide Id
Name Confidence
K-40 1.000
Co-60 0.985h
Cs-~-137 0.989¢6
Eu-152 0.994
Eu-154 0.993
Eu-155 0.332
Tl1-208 0.96%7
Ri-212 0.992
Pb-212 0.925
Ph-214 0.953

NUCLTIUDE

Sample Title:

%
@

Energy Tolerance

Bi02110DFSWC018GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Energy
(kev)

1460.82%*
1173.23%
1332.49%*
661.66*
121.78%
344 .28%*
1408.01~*
123.07*
723.30%*
1274 .43*

86.55%
105.31
583.19%*
F25] BB
238.63*
295.22%*
5L 93

IDENTIFIED NUCLIDES

Yield
(%)

10.
99.
.98

99

85.
28.
26.
21.
490.
20.
.80
30.
21.
85.

6.
.60
18.
35.

34

43

Energy line fcound in the
Energy line not used for Weighted Mean Activity
10.000 kev

66
85

10
67
60
07
40
06

70
10
00
67

42
60

Activity
(pci/m*2 )

3.58374E+006
4,34253E+006
4.62947E+006
2.71124E+006
3.68524E+007
3.44123E+007
3.88804E+007
2.61524E+007
1.77197E+4006
1.38967E+006
1.17390E+007

1.38503E+005
5.32918%E+006
6.06132E+006
1.02484E+006
2.57126E+007

spectrum.

Nuclide confidence index threshold = 0.30

Errors quoted at 2.000 sigma

[1226]

R EPORT

Activity
Uncertainty

5.46212E+005
3 .93179E+005
4 .04116E+005
3.77982E+005
7 .47371E+006
5.73910E+006
.26530E+006
.32194E+0086
.03987E+006
.62826E+005
.92847E+0086

NNEHEOW

.38781E+005
.12%09E+006
.07533E+006
.81097E+005
4 .17906E+006

OHWH

%ok ok ok

....................

3
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pci/mM*2 ) Uncertainty
K-40 1.000 3.583740E+006 5.462121E+005%
Co-60 0.985 4.482064E4006v 2.81B067E+00Q5
Cs-137 0.996 2.711244FE+006~7 3.779820E+005
Eu-152 0.99%4 3.713118E+007+ 2.653620E+006
Eu-154 0.993 1.385804E+006 2.614525E+005
Eu-155 0.332 1.173900E+007 2.928470E+006
T1-208 0.967 1.385033E+005 1.387813E+005
Bi-212 0.992 1.161392E+006 3.223166E+006
Pb-212 0.925 6£.061315E+4006 1.075334E+006
Pb-214 0.953 8.651003E+005 9.607103E4005

?
X
@

Errors quoted at

2.000 sigma

[1227]

Nuclide is part cof an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity
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Peak Locale Performed on: 4/11/2018 5:19:32 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192

Peak Energy Peak 8ize in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide

1 32.67 1.22B9E+000 16.28

2 40.37 1.6907E+001 5.50

3 75.62 1.6902E+001 6.14

] 368.72 6.2421E-001 39.97 Sum

10 412 .22 1.4038E+000 20.82 Sum

11 445,06 1.7482E+000 17.82 D-Esc.

12 489,83 1.9413%E-001 B4.19 Sum

13 565.29 2.2526E-001 109.63

16 680.19 3.4282E-001 54 .64 Sum

i7 690.21 5.9969E-001 38.50 Sum

1% 780.72 6.9777E+000 4.14 Sum
20 812.25 1.6610E-001 89.11 Sum
21 869.39 2.4392E+000 15.89 Tol. Nb-94
22 8921.37 7.2411E-001 43.60
23 966.31 7.7620E+000 3.84 Sum
24 1007.39 1.1368E+000 32.24 Sum
25 1088.39 6.2452E+000 5.18
26 1114.74 7.0477E+0Q0 3.94
28 1215.85 6.3442E-001 18.97
29 1253.42 1.4942E-001 49.76 Sum

31 1302.32 9.2769E-001 10.80 Sum

35 1531.898 1.3667E-001 24 .35 Sum

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

mE R
il

Errors quoted at 2.000 sigma

[1228]
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Kk k%

NUCLIDE

MDA

REPORT

kkkkk

Ak kA Ik E I AT A kA Ak h kA Rk khhkhkhk bk hhdhhkhddkhhhrhrkhhhkdhhird EEEEEEEEREESSEEEEE SRS &0

Detector Name:
Sample Geometry:

Sample Title:

5456-4A

Br102110DFSWCC18GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

* +
nu

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Bu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

(keV)

1460

Energy

.82%

1173
.49%

1332

702.
871.
433.
.30

614

722.
604.
795.
661.
121.
344.
1408.
123.
.30%

723

1274.
g86.
105.
583.

727

.

238.
609.
1120.
1764.
285,
351.
186.
338.
911.
9¢é8.

59.

23%*

65
09
20

90
72
86
66 %
78%*
28%
01=*
07*

43*
LE=*
31
1.9
33%*
63*
32
29
49
22%
93*
21
32
20
97
54

Yield
(%)

10.66
99.85
99.98
99.81
99.89
20.50
89.80
90.840
97.62
85.456
B5.10
28.67
26.60
21.07
40.40
20.06
34.80
30.70
21.10
85.00

6.67
43.60
45.49
14.92
15.30
18.42
35.60

3.64
11.27
25.80
15.80
35.90

Line MDA Nuclide MDA Activity
(pci/M*2 ) (pCci/M™2 ) (pCi/M*2 )
2.983E+005 2.98E+005 3.584E+006
1.875E+005 B8.86E+004 4 .343E+006
B8.862E+004 4.629E+006
2.480E+005 2.,48BE+4+005 2.840E+005
3.208E+005 1.588E+006
2.902E+005 2.7%E+005 -1.175E+005
2.788E+005 -8.799E+004
3.017E+005 6.178E+005
2.606E+005 2.61E+005 -5.153E+004
2.8B9E+005 5.699E+004
2.552E+005 2.55E+005 2.711E+006
1.650E4006 3.24E+005 3.685E+007
1.153E+006 3.441E+007
3.241E+005 3.888E+007
1.171E+006 3.22E+005 2.615E+007
1.660E+006 1.772E+006
3.224E+005 1.390E+006
2.824E+006 2.63E+006 1.174E+007
2.625E+006 2.8516E+005
2.259E+005 2.26E+005 1.385E+005
4 _993E+006 4.99E+4006 5.329%9E+006
6.448E+005 6.45E+005 6.061E+006
5.594E+005 2.33E+005 3.191E+005
2.818E+006 2.420E+005
2.333E+005 1.802E+005
1.587E+006 B8.62E+005 1.025E+006
8.618E+005 2.571E+007
1.06BE+007 1.07E+007 -4.645E+006
2.681E+006 9.26E+005 -7.074E+005
9.265E+005 -2.381E+005
2.726E+006 3.418E+007
1.882E+006 1.88E+006 1.834E+006
the nuclide ldentification

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

Dec.

Level

(pCi/M*2 )

WCHERUBRIRHENWINHRFRPRPRONRUOHERERERRRER® R

.326E+005
.208E+004
.260E+004
.225E+005
.BB89E+005
.437E+005
.378E+005
.492E+005
.288E+005
.427E+005
.259E+005
.214E+005
.722E+005
.538E+005b
.B29E+005
.226E+005
.563E+005

408E+006

.307E+006
.113E+005
.474E+006

199E+005

. 766E+005
.398E+0086
.043E+005
.B74E+005
.275E+005
.313E+006
.330E+0086
.572E+005
.353E+006
.363E+005b

the region is outside the spectrum, or MDA has not been calculated

[1229]

= Half-life too short to be able to perform the decay correction
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+ilename: 5456-A
Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

ANALYS IS

4/10/2018 9:52:19 AM

B102110DFSWCO19GD
UNIT 2 CONTAINMENT
015

GAMMA DIRECT

Peak Locate Threshold 3.00

Peak Locate Range {(in channels) 85 - 81982

Peak Area Range (in channels) 85 - 8192
Identification Energy Tolerance 10.000 kev

Sample Size 2.830E+001

Sample Taken On 4/10/2018 9:32:00 AM
Acquisition Started 4/10/2018 9:42:11 AM

600.0 seconds
606.7 seconds

Live Time
Real Time

Dead Time : 1.10 %
Energy Calibration Used Done On 3/15/2018
Efficiency Calibration Used Done On 1/23/2018

Efficiency ID 3M90D_ECP _17.8CM

> Z[c, \/a/_fo}d{"J

7///0//9 (7% 2

[(,7’€7 é> (;Q
Ge £ 0T

[1230]
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i
m
F

Detector Name:
Sample Title:
Peak Analysis Performed omn:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI
No. start
1 126-
2 153-
3 287-
4 330~
5 481 -
6 974 -
7 1367-
8 1493-
9 1633-

10 1764-

11 2634-

12 2708-

13 2746-

14 2870-

15 3069-

16 3106-

17 3460-

18 3671-

19 3842-

20 4010-

21  4333-

22 4437-

23 4682-

24 4842-

25 499%6-

26 5090-

27 5187-

28 BEB3l9-

29 b5B21-

30 5825-

31 6109-

32 7056-
First pea
Other pea

Fitted singlet

ROI
end

136

193

312

360

499

988
1390
1506
1658
17590
2661
2720
2767
2903
3082
3128
3484
3714
3868
4031
4374
4463
4709
4867
5002
5113
5211
5349
5651
5858
6124
7071

k in
k in

Errors quoted at

5456-A

B102110DFSWC019GD
4/10/2018

Peak Energy
centroid (keV)
130.58 32.64
161.73 40.43
302.15 75.54
341.09 85.27
489.19 122 .30
980.81 245.20
1378.67 344 .67
1499 . 34 374 .84
1645.91 411.48
1777.09 444 27
2647 .80 66l1.95
2714 .16 678.54
2755.65 688.91
2893.80 723 .45
3075.51 768.88
3116.91 779.23
3470,84 867.71
3678.87 919.72
3B57.74 964 .44
4021.59 1005.40
4345,.07 1086.27
4450.46 1112.561
4695.25 1173.81
4854 .09 1213.52
5002.53 1250.63
5100.73 1275.18
5199.76 1299.24
5332.96 1333.24
5635.44 1408.86
5847.55 1461.89
6116.95 1529.24
7063.06 1765.76

a multiplet region
a multiplet region

2.000 sigma

(

PRBERRB PR

9:52:19

85

8192
FWHM Net Peak

kevV) Area
.19 6.86E+002
.33 4.64E+003
.28 7.60E+003
.45 3.37E+003
.30 7.57E+003
.27 1.59E+003
.46 5 .,6BE+003
.71 -1.62E+001
.91 5.26E+002
.38 7.71E+002
.56 3.64E+003
.65 L5.65E+001
.01 1.77E+002
.24 2 .49E+002
.52 1.88E+001
.72 2,29E+003
.62 6.50BE+002
.43 3 .95E+001
.80 2.72E+003
.53 2.56E+002
.81 2.13E+003
.66 2.37E+003
.84 2.74E+003
.63 2.70E+002
.bl 1.64E+001
.35 2.98BE+002
.38 2.91E+002
.76 2.71E+003
.04 3.83E+003
.34 2.25E+002
.05 3.79E+001
.11 2.6BE+001

HERPNHERPHORPEPRPEREPORPEOREOHREOO

[1231]

AM

Net Area
Uncert.

106.
461.26
497.49
578.31
369.66
182.54
228.69
101.74
169.40
163.65
176.96
69.31
103.37
150.%94
66.60
143.91
118.458
165.51
142.14
80.96
152.54
129.33
128.15
62.96
29.10
48.94
51.58
111.36
125.71
34.21
15.02
11.67

13

Continuum
Counts

7.40E+002
7.81lE+003
1.27E+004
1.64E+004
7.87E+003
2.34E+003
1.86E+0Q03
9.44E+002
1.56E+003
1.35E+003
9.31E+002
4.33E+002
6.62E+002
1.04E+003
3.90E+002
7.46E+002
6.88E+002
1.05E+003
5.23E+002
3.68E+002
5.66E+002
4.15E+002
3.05E+002
1.62E+4+002
6.96E+001
7.58E+001
9.06E+001
8.02E+001
2.57E+001
1.28E+001
6.07E+000
2.21E+000
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NUCLIDE

Sample Title:

Nucli
Name

K-40
Co-60

Cs-13
Eu-15

Eu-15

Eu-15

Bi-21
Pb-21
Ac-22

*
@

Energy Tolerance
Nuclide confidence index threshold = 0.
Errors gquoted at

de Id
Confidence
0.998
0.999
7 1.000
2 0.999
4 0.999
5 0.332
2 0.976
2 0.933
8 0.923

B102110DFSWC019GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

¢ IDENTIFIED NUCLIDES

Energy
(keV)

1460.82%*
1173.23%*
1332.49%
661.66%
121.78*
344 28%*
1408.01%*
123.07%*
723.30*
1274 .43*

86 .556%*
105.31
727.33%*
238.63*
338.32%
911.20%*
968.97%*

Yield
(%)

10.66
99.85
99.98
85.10
28.67
26.60
21.07
40.40
20.06
34.80
30.70
21.10

6.67
43.60
11.27
25.80
15.80

2.000 sigma

Activity
(pCi/ )

2.75811E+006
3.36944E+006
3.43252E+006
4.57640E+006
1.98392E+007
1.50430E+007
2.34420E+007
1.40720E+C07
1.35445E+006
1.07301E+0086
9.47433E+006

4.07348E+006
2.95798E+006
4.49462E+007
1.77129E+005
2.01176E+007

Energy line found in the spectrum.
Energy line not used for Weighted Mean Activity
10.000 keV

30

[1232]

R EPORT

Activity
Uncertainty

4 .82625E+005
3.12206E+005
3.08693E+005
5.92852E+005
4 .08970E+006
3.22334E+006
2.02704E+006
2.91190E+006
8.36791E+005
1.9679%E+005
2.49612E+006

2.51786E+006
5.86841E+005
7.57108E+006
7 .41953E+005
2 .06930E+006

* kk k%

....................

3
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£k ok ok INTERVFERENCTE

CORRECTED R EPORT ,ixks

ehhkdhhkhkhkkhhddhdhhhdhb b h kb Ak kA hkh bk d Ak A Ak kA h kA h Ak ok Ak ok dkhhkhkhk ke dhdk k%

Nuclide
Name

K-40
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Ri-212
Pb-212
X Pb-214
Ac-228

?
X
@

COO0OO0OO0OQOoORFR OO

Nuclide
Id
Confidence

. 998
.999
. 000
.999
.999
.332
. 976
.933
.391
. 923

Errors quoted at

MW RENR W

2.

Wt mean
Activity
(pci/ )

.758110E+006
.401339E+006/
.576404E+006+
.130001E+007/
.063413E+006v
.474335E+006
.752786E+005
.957983E+006

690722E+006

2.000 sigma

[1233]

Wt mean
Activity
Uncertainty

4.826245E+005
2.195105E+005
5.928516E+005
1.574435E+006
1.855478E+005
2.496125E+006
2.583292E+006
5.868407E+005

6.889574E+005

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report 4/10/2018 9:52:19 AM Page 5

dkdokkkhkkkk UNIDENTITFTIETD PEAIEKSE %A dododkok koK Kk

Peak Locate Performed on: 4/10/2018 9:52:18 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide

1 32.64 1.1427E+000 15.48

2 40.43 7.7344E+000 9.94

3 75.54 1.2672E+001 6.54

8 374.84 -2.8143E-002 -602.51 Sum

) 411.48 8.7683E-001 32.20
10 444 .27 1.2846E+000 21.23 D-Esc.
12 678.54 9.4235E-002 122 .58

13 £88.91 2.9583E-001 58.24 Sum

15 768.88 3.1354E-0Q02 354,01 S-Esc.

16 779.23 3.8165E+000 6.28 Sum

17 B67.71 1.0832E+000 18.23 Tol. Nb-94
20 1005.40 4.2650E-001 31.64 Sum

21 1086.27 3.5504E+000 7.16 Sum
22 1112.61 3.9453E+000 5.46
24 1213.52 4.5000E-001 23 .32 Sum
25 1250.63 2.7267E-002 177.86 Sum
27 1299.94 4.8562E-001 17.70 Sum
31 1529.24 6.3220E-002 39.60 Sum
32 1765.786 4.4655E-002 43 .56

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1234]



Nuclide MDA Report

4/10/2018
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Page 6

********************************************************************************

k% k%

NUC

LIDE

MDA

REPORT

% &k &k

********************************************************************************

Detector Name:
Sample Geometry:

Sample Title:

Nuclide Library Used:

* +

v

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Csg-134
Cs-137
Eu-152

Eu-154

Fu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

Energy

(keV)

1460.82%*
1173.23%
1332.49%*
702.65
871.09
433.90
614.30
722,20
604.72
795.86
661.566%
121.78%*
344 ,28%
1408.01%*
123.07%*
723.30%*
1274 .43%
B6.5b%
105.31
583.19
25 ZA*
23B.63%
609.32
1120.29
1764.49
295.22
351.93%*
186.21
338.32%
911.20%
968.97%*
59.54

5456-A

B102110DFSWC019GD
C:\GENIEZK\CAMFILES\Zion Lib-BNL.NLB

Yield
(%)

10.686
99.85
99.98
99.81
29.89
20.50
89.890
50.80
97.62
B5.46
85.10
28.67
26.60
21.07
40.40
20.06
34.80
30.70
21.10
85.00
T 6.67
43.60
45.49
14.92
15.30
18.42
35.60

3.64
11.27
25.80
15.80
35.390

Line MDA Nuclide MDA Activity
{pCi/ )

RPRERPNMNOYUIRPRNMNRERORRNMNODNDNNRPRPRPRPNMNYCRPMDNNNNDDNNNNMDNDOR W

= Nuclide identified during
= Energy line found in the spectrum

- Calculated MDA is zero due to zero counts in the region,

.640E+005
.527E+005
.567E+004
.057E+0Q05b
.B30E+005
.544E+005
.414E+005
.452E+005
.218E+4005
.362E+005
.713E+005
.413E+006
.644E+005
.374E+005
.003E+0086
.337E+006
.150E+005
.626E+006
.331E+006
.58B8E+005
.020E+006
.087E+005
.723E+005
.700E+006
.693E+005
.512E+006
.206E+005
.477E+006
.276E+006
.229E+006
.197E+006
.727E+006

the nucl

(pci/ ) {pCi/ )
3.64E+005 2.758E+006
8.57E+004 3.369E+006
3.433E+006
2.06E+005 -1.973E+004
7.061E+005
2.41E+005 8.692E+004
3.465E+004
3.440E+005

2.22E+005 3.597E+004Y
-7.044E+004
2.71E4005 4.576E+006
2.37E+005 1.984E+007
1.904E+007
2.344E+007
2_15R+005 1.408E+007
1.354E+006
1.073E+006
2.33E+006 9.474E+006
-1.902E+006
2.59E+005 7.857E+004
4.02E+006 4.073E+006
5.09E+005 2.958E+006
2.69E+005 1.955E+005
3.296E+005
2.404E+005
7.21E+005 1.452E+006
1.423E+007
9.48E+006 2.478E+006
1.20E+006 4.495E+007
1.771E+005
2.012E+007
1.73E+006 2.501E+005

ide identification

or

Dec.

Level

(pci/ )

OUNHFARWLARONNREEREREPREORRP S JRP H R R E R PSR

.654E+005
.467E+004
.112E+0Q04
. 014E+005
.249E+005
.258E+005
.191E+005
. 210E+005
.095E+005
.164E+005
.340E+005
.031E+005
.776E+005
.104E+005
.989E+005
.610E+005
.026E+005

309E+006
160E+006

.278BE+005
.98BE+006
.51BE+005
.330E+005
.388E+005
.223E+005
.49BE+005
.569E+005
. 711E+0086
.127E+006
.084E+005
.BB7E+005
.587E+005

the region is outside the spectrum, or MDA has not been calculated

[1235]

Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRIUM

ANALYS IS

* % ok Kk %k
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silename;

Report

Sample
Sample
Sample
Sample
Sample

5456-24
Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range
Peak Area Range

(in channels)
{in channels)

Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/10/2018

B102110DFSWC020GD
UNIT 2 CONTAINMENT
020

GAMMA DIRECT

3.00
85 -~ 8192
85 - 8192
10.000 kev

2.830E+001

4/10/2018
4/10/2018

600.0 seconds
608.1 seconds

Energy Calibration Used Done On
Efficiency Calibration Used Done Cn

Efficiency ID

[1236]

9:22:44 AM

9:12:00 AM
9:12:35 AM

3/15/2018
1/23/2018
3M90D ECP 17.8CM



Peak Analysis Repo

rt

4/10/2018

9:22:44 AM

Page

2

I E TSttt R R S R R R ARttt il s RS R S R EE E R R R R R R R R E RS &

ANALY SIS

A EEAE XSS LSS A SRR R RS SRS SRR Rt s SR AR Rd Rttt Rl it Rl R iRl ER TR EEE RS EE SRR X X

bk ok P

Detector Name
Sample Title:

Peak Analysis Performed on:

EAK

1 5456-A

B102110DFSWC020GD
4/10/2018

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 135
2 152- 193
3 282- 310
4 330- 362
5 481- 499
6 828~ 837
7 971- 988
8 1365- 1390
9 1464- 1482

10 1637- 1654

11 1766- 1790

12 2249- 2261

13 2337- 2352

14 2619- 2660

15 2709- 2724

16 2742- 2762

17 2886- 2901

18 2925- 2939

19 3105- 3128

20 3237- 3248

21 3456- 3502

22 3670- 3684

23 3844- 3870

24 3877- 4036

25 4331- 4375

26 4433- 4465

27 4677- 4708

28 48B42- 4865

29 49%5- 5009

30 5087- 5113

31 5187- 5211

32 5316- 5348

33 5618- 5649

34 5821- 5856

35 £108- 6123

36 7054~ 7069

First peak in
Other peak in
Fitted singlet

03 =
nwn

grrors quoted at

Paak Energy
centroid (keV)
130.58 32.64
161.65 40.41
302.03 75.51
341.20 85.30
489.21 122,30
832.23 208.086
980 .56 245.14
1378.41 344 .60
1472.75 368.19
1645.57 411.39
1777.00 444 25
2255.37 563.84
2346 .09 586.52
2647.23 661.81
271b5.14 678.78
2754 .93 688.73
2893 .44 723.36
2932 .84 733.21
3116.11 779.03
3242 .44 810.61
3470.04 867.51
3677.72 919.43
3857.03 964 .26
4020.67 1005.17
4344 .20 1086.05
4449 .25 1112.31
4694 .22 1173.55
4853.44 1213.36
5002.27 1250.57
50992.19 1274.80
5198.81 1299.70
5331.76 1332.94
5634.07 1408.52
5831.10 1457.78
6115.17 1528.79
7061.96 1765.49

a multiplet region
a multiplet region

2.000 sigma

F
{

OCRONRPHFRONRFHRPREHFOFROROFNHLROHOOHRREORROKRRRMR R

WHM
keV)

.08
.42
.21
.48
.34
.51
il
.40
.85
.25
.53
.46
.65
.61
.84
.27
.24
.52
.69
.46
.61
.74
.78
.53
.70
.87
.83
.27
32
.66
.98
.97
.09
.92
.02
.83

[1237]

REPORT

9:22:44
85
8192

Net Peak

MANMNUTWERRAWWWWWAWKPEPRNIWRNNMNNPWORRUOROND®S RFRW-ION

Area

.64E+002
.66E+003
.B9E+003
.94E+003
.19E+004
.43E+001
.56E+003
.87E+003
.95E+002
.21E+002
.00E+003
.54E+002
.53E+001
.41E+003
.20E+002
.48E+002
L16E+002
.79E+001
.S4E+003
.07E+001
.34E+003
.32E+002
.81E+003
.33E+002
.31E+003
.60E+003
.24E+003
.46E+002
.52E+001
.33E+002
.22E+002
.18E+003
.76E+003
.64E+002
.16E+001
.40E+001

Net Area

Uncert.,

108.62
528.66
573.08
645.49
408.23
145.63
233.66
279.10
148.89
142.84
174.19
87.57
101.88
248.88
93.24
115.39
96.92
83.28
168.64
66.38
222.96
72.75
166.57
207.46
186.77
168.31
146.42
72.03
36.71
62.11
60.48
118.75
155.23
36.90
18.75
11.01

* % W %

Contlnuum

l\)mI—‘U'ICOI—‘l—‘I—‘l\)tP-G\(DI—‘\Jlhl—‘i«h-mmdmo\l—‘mml-—‘l—‘i—'wwwODI—‘I—‘\OW

Counts

.24E+002
.67E+003
.60E+004
.95E+004
.80E+003
.33E+003
L41E+003
.49E+003
.58E+003
L41E+003
.59E+003
.70E+002
.33E+002
.84E+003
.79E+002
.50E+002
.07E+002
.89E+002
.92E+002
.17E+002
.59E+003
.14E+002
.17E+002
.1BE+003
.49E+002
.80E+002
.24E+002
.37E+002
.05E+002
.22E+002
.19E+002
.06E+001
.21E+001
.37E+001
.37E+000
.04E+000

*



Interference Corrected Activity Report

4/10/2018

9:22:44 AM

Page

e Y L A2 E TR SRR S RS E SRR SRR EE ARl E it R EE SRR RS RSS2

IDENTIFICATTION
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% % %

NUCLIDE

Sample Title:

Nuclide

Name

K-40
Co-60

Cs-137

Eu-152

Eu-154

Eu-155

T1-208
Pb-212
Ac-228

L
1.000

o o

Id
Confidence

0.985
1.

000

000

.000

.332

.982
.234
. 926

B102110DFSWC0O20GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy Yie
(keV) (%
1460.82%* 105
1173.23%* 99.
1332.49%* 99.
661.66% 85.
121.78* 28
344 .28* 26.
1408.01* 21.
123.07%* 40.
723.30%* 20.
1274 .43% 34
B6.556* 30.
105.31 21.
583.19% 85.
238.63%* 43
338.32%* 11.
911 .20%* 25
968.97% LB

* = Energy line found in the
@ = Energy line not used for

Energy Tolerance

10.000 k

1d Activity

) (pCi/ )
66 3.23407E+006
85 3.98027E+006
o8 4.02426E+006
10 4.29171E+00C6
.67 3.11679E+007
60 2.98865E+007
07 3.52670E+007
40 2.21184E+007
06 1.17421E+006
.80 1.55677E+006
70 1.10648E+007
10

00 1.16337E+005
.60 4,76588E+006
27 7.05395E+007
80 5.91520E+005
80 2.82087E+007
spectrum.

R EPORT

Activity
Uncertainty

5.31727E+4005
3 .65766E+005
3 .55860E+005
6 .02979E+005

6 .33314E+006
5.00128E+006
2.97692E+006
4 .50969E+006
5.45068BE+005
2 .57255E+005
2 .B608B2E+006

1.25201E+005
8.84926E+005
1.17459E+007
3 .29929E+005
2 .78600E+006

Weighted Mean Activity

eV

Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1238]

kR R Rk

3
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IZXEEEEE SR RS LA AR R R R R R R R R REEERS SRR EER AR R AR AR AR R R EETE TR EETEEEE X
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CORRECTETD
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Nuclide

Name

K-40
Co-60
Cs-137
Eu-152
Fu-154
Eu-155
Tl-208
X PBi-212
Pb-212
X Pb-214
Ac-228

OO COoOOOHRHFRELEO

Nuclide
Id
Confidence

. 985
.000C
.000
.000
.000
.332
.982
.975
.934
.390
. 926

P W W

1.8

1.

WL mean
Activity
(pCi/ )

.234065E+006
.002869E+006v
.291707E+006
.304660E+007¢
.480113E+006/
.106478E+007
.163369E+005

.765881E+006

030454E+006

P NMNNDGNW;

8.

3

Wt mean
Activity
Uncertainty

.317270E+005
.550612E+005
.029790E+005
.358081E+006
.313058E+005
.860817E+006
.252008E+005

849262E+005

.266487E+005

? = Nuclide is part of an undetermined sclution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at

2.000 sigma

[1239]
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%ok ok ok dkok kok ok ok UNIDENTTITFTIETHD PEAKS *oke ok ok ok ok ok k ok

Peak Locate Performed on: 4/10/2018 9:22:44 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide

1 32,64 1.1064E+000 16.36

2 40.41 1.4440E+001 6.10

3 75.51 1.3147E+001 7.27

6 208.06 7.3810E-002 328.84 Sum

9 368.19 3.2502E-001 76.35 Sum

10 411.39 8.6859E-001 27.41

11 444 .25 1.6710E+000 17 37 D-Esc.
12 563.84 2.5658E-001 56.89
15 678.78 2.0059E-001 T77.47 Sum

16 688.73 4.1384E-001 46.47 Sum

18 733.21 6.3230E-002 2159.53 Tol. Eu-154

Bi-212

15 779,03 5.8918E+000 4.77 Sum
20 810.61 8.4462E-002 130.99% Sum
21 867.51 2.2396E+000 16.59 Tol. Nb-94
24 1005.17 1.0549E+000 32.78 Sum
25 1086.05 5.5201E+000 5.76 Sum
26 1112.31 6.0024E+000 4.67
28 1212 .3¢ 5081 0E-000 20.84 Sum
29 1250.57 5.870BE-002 104 .21 Sum
31 1299.70 7.0375E-001 14,32 Sum

35 1528.79 1.0271E-001 30.43 Sum

36 1765.49 3.9936E-002 45.96 Sum

M = First peak in a multiplet region
m = Other peak in a multiplet region
= Fitted singlet

Errors quoted at 2.000 sigma

[1240]
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e T EEEEE RS LS EEEE RS SRS SRR E A SRS SRR REEE R SRR SRR EEEERESEEEEESEEESSEESEEE

NUCLIDE

kkkk

MDA

REPORT

*kk kX

BT T LR 2R L EEEEREERRREREEEEREES S S S S SRS R AR AR R AR RS R AR REEZEEEEEEEEES SRS EEEE RS

Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWC020GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pci/ ) (pci/ ) (pci/ )
+ K-40 1460.82* 10.66 3.8B43E+005 3.84E+005 3.234E+006
+ Co-60 1173.23*% 99.85 1.896E+005 8.75E+004 3.980E+006
1332.49*% 99.98 8.746E+004 4 024E+006
Nb-94 702,65 99.81 2.315E+005 2.32E+005 -1.633E+005
871.09 99.889 3 .021E+005 1.280E+003
Ag-108m 433.90 90.50 2.818BE+005 2.72E+005 -8.402E+004
614 .30 89.80 2.718E+005 -1.113E+005
722.90 90.80 2.852E+005 6.173E+005

Cs-134 604.72 97.62 2.564E+005 2.56E+005 8.715E+004/
785.86 85.46 2.72BE+005 1.281E+004
+ Cs-137 66l.66* 85.10 4,581E+005 4.58E+4005 4.292E+006
+ Eu-152 121.78* 28.67 1.495E+00& 3.42E+4005 3.117E+007
344 .28* 26.60 1.151E+006 2,989E+007
1408.01* 21.07 3.418E+00b5 3.527E+007
+ Eu-154 123.07* 40.40 1.061E+006 2.83E+005 2.212E+007
723.30*% 20.06 8.419E+005 1.174E+006
1274 .43*% 34.80 2.827E+005 1.557E+006
+ Eu-155 86.55* 30.70 2.933E+006 2.50E+006 1.106E+007
105.31 21.10 2.501E+006 -7.060E+005
+ T1-208 583.19*% 85,00 2.04Z2E+005 2.04E+005 1.163E+005
Bi-212 T27.33%* 6.67 2.532E+4+006 2.53E+006 3.531E+006
+ Pb-212 238.63* 43.60 6.509E+005 6.51E+005 4.766E+006
Bi-214 609.32 45.49 5.419F+005 2.66E+005 7.260E+003
1120.29 14.8%2 1.871E+006 3.281E+005
1764 .49 15.30 2.656E+005 2.928E+005
Pb-214 295.22 18.42 1.671E+006 8.60E+005 3.477E+005
351.93* 35.60 8.598E+005 2.233E+007
Ra-226 186.21 3.64 1.013E+007 1.01E+007 -1.722E+006
+ Ac-228 338.32% 11.27 2.716E+006 5.21E+005 7.054E+007
911.20% 25.80 5.209E+005 5.915E+005
968.97* 15.80 1.383E+006 2.821E+007
Am-241 59.54 35.90 1.800E+006 1.B80E+006 -6.252E+005

Nuclide identified during

*
(||

v
]

the nuclide identification

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

Dec

Level

(pci/ )

i
9
4
1

OOANKUPOHONWHEERPRER AR INE R H B p e

. 756E+005
.312E+004
.201E+004
.143E+005
.495E+005
.395E+005
.343E+005
.410E+005
.268E+005
.346E+005
.274E+4005
.439E+005
.708E+005
.626E+005
.279E+005
.136E+005
.365E+005
.463E+006
.245E+006
.004E+005
.244E+006
.229E+005
.678E+005
.243E+005
.204E+005
.291E+005
.265E+005
.038E+006
.347E+006
.544E+005
.812E+005
.953E+005

the region 1s outside the spectrum, or MDA has not been calculated

©]
]

[1241]

Half-1life too short to be able to perform the decay correction
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* % % %k &k

ilename: 5456-A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acguisition Started

Live Time
Real Time

Dead Time

4/14/2018 2:02:53 PM

B102110DFSFC021GD

U2 CTMT Under Vessel
021

Gamma Direct

3.00
85 8l92
85 - 8192
10.000 kev

1.256E+001 M*2

4/14/2018 1:52:00 PM
4/14/2018 1:52:49 PM

600.0 seconds
603.0 seconds

0.49 %
Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

2MS0D_ECP_17.8CM

)q{a \/Ol/r‘cfaz[f C!
//5 / (30%

[1242]
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IEEEE RS A SR R AR R AR AR SRR LRSS R ERS S SRR R R R R EE RS SRS SRS R TR I I I I R TR S R Rt TR S R S R

REPOR T

hkkhkdhdhhhhhdhhhbdidhbhddhdhdbhbddhhkdhrdhkdrdhhbdbbbhdhkdddd do bk b hhkdhokkhd ko sk ok sk ks

*k kX

Detector Name:
Sample Title:

PEAK

5456-A

B1l102110DFSFC021GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 134
2 148- 191
3 281- 310
4 328- 348
5 477 - 498
6 974- 98¢
7 1365~ 1415
8 1466- 1480
9 1635- 1le6b1

10 1769- 1784

11 2361- 2372

12 2428- 2445

13 2636~ 2658

14 28Be- 2900

15 3104- 31256

16 3459- 3480

17 3845- 3869

18 4012- 4029

19 4332- 43790

20 4437- 4491

21 4679- 4706

22 4844- 4860

23 5088- 5132

24 5187- 5210

25 5318- 5345

26 5g21- 5647

27 5g37- 5856

28 7053- 7068

First peak in
Other peak in

M
m
F Fitted singlet

Errors quoted at

Peak
centroid

130.52
158.18
300.46
338.72
487.79
979.80
1377.71
1471.78
1644 .34
1776 .28
2366.66
2438.61
2646.55
2892.57
3115.4¢6
3469.71
3856.27
4020.39
4343.78
4448.96
46923.60
4851.43
5089.14
5158.62
5331.37
5633.88
5845.67
7060.99

Energy

ANALYSTIS

4/14/2018

(keV)

32,
39.
75.
.68
121.
.95
.43
.94

84

244
344
367

411.
444,
591.
609.
661.
.14

723

778.
867.
964 .
1005.
1085.
1312
1173.
1212.
.79
1299,
1332,
1408.
.42
1765.

1274

1461

2,000 sigma

63
55
12

95

08
07
66
65
64

86
43
07
10
94
24
40
B6

66
84
47

25

a multiplet region
a multiplet region

FWHM

{

OCRNHOHORRPRPRHEFHKMHOPHOHODORREFERRENO

keVv)

.68
.22
.28
.37
.26
.18
.38
.38
.47
+23
w39
.05
.57
.55
.47
DB
.78
.28
:T7
.60
.90
.37
.98
.95
.96
.05
.00
.38

[1243]

Net Peak Net Area
Uncert.

2:02:52 PM

85
8192

Area

POYRrHFORP WO INGODINNORR, BN INRPE P

.78E+002
.B3E+003
.96E+003
.01E+002
LA1E+003
.59E+002
.70E+003
.63E+001
.29E+001
.22E+002
.06E+001
.42E+001
.08E+003
.65E+001
.40E+002
.33E+002
-.91E+002
.68E+001
.96E+002
.62E+002
.97E+002
.39E+001
.27E+002
.10E+001
.00E+003
.26E+003
.94E+001
.80E+001

55.10
294 .88
347.30
264.39
248.69

98.98
235.10

69.85

75.15

68.48

40.77

60.56
111.56

45.33

78.56

58.81

79.87

42.49

84.86
116.38

79.83

30.37

38.15

30.06

67.11

72.81

31.33

8.49

¥* %k k k%

Continuum

OWHNMNMWWURWRERRPEPODRERODNDNPRE WIS W0 WK

Counts

L21E+002
L01E+003
.72E+003
.61E+003
.48E+003
.55E+002
.55E+003
.07E+002
.20E+002
.16E+002
.57E+002
.59E+002
.69E+002
.5EE+002
.41E+002
.69E+002
.95E+002
L21E+4+002
.85E+002
L.27E+002
.33E+002
.01E+001
.38E+001
.60E+001
.7T4E+001
.60E+001
.96E+001
.00E+000



Interference Corrected Activity Report

4/14/2018

2:02:53 PM

Page

T PR PR EELLE LSS S A AR AR AR R AR R RS RRE RS R R R et Rt R sl sl Rt R BRI EEEEEERELEE B B X

IDENTIFICATTON

E Tttt 22X RSS2SR R AR R A SRR R R R R RER R LA R EEERELEEEEEESRS R RS BT EEE TR TR BT R I R

fxi %k

Sam

Nucli
Name

K-40
Co-60

Cs-13
Fu-15

Eu-15

Eu-15

T1-20
Pb-21
Bi-21

*

@

Energy Tolerance
Nuclide confidence index threshcld = 0.
Errors quoted at

NUCLIDE

ple Title:

B102110DFSFC021GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

R EPCRT

de Id Energy Yield Activity Activity
Confidence (keV)} (%) (pci/M*2 ) Uncertainty
0.9859 1460.82%* 10.66 1.21058E4006 3 .95691E+005
1.000 1173.23% 99.85 1.21644E+006 1 .37665E+005
1332.49%* 99.98 1.26495E+006 1 .31836E+005
7 1.000 661.66* 85.10 2.58876E+006 3 .40585E+005
2 1.000 121.78* 2B.67 6.22366E+006 1 .40233E+006
344 .28%* 26.60 5.64511E+006 1.21381E+006
1408.01* 21.07 7.65482E+006 7 .55867E+005
4 0.9995 123.07* 40.40 4.41664E+006 9.97933E+005
723.30% 20.06 3.58540E+005 2 .48084E+005
1274 .43% 34 .80 4.55014E+005 1 .41411E+005
5 0.331 B6.55* 30.70 1.24759E+006 8.31226E+005

105.31 21.10
8 0.891 583.19%* 85.00 2.50229E+004 4 .925497E+004
2 0.938 238.63% 43 .60 8.44438E+4005 2.27524E+005
4 0.979 609.32%* 45.49 1.69478E+005 1.39B03E+005
1120.29* 14.92 6.14135E+006 1 .058B2E+006
1764 .49% 15.30 1.64127E+005 7.84790E+004
= Energy line found in the spectrum.
= Energy line not used for Weighted Mean Activity

10.000 keVv

2.000 sigma

30

[1244]

* kK ki

3
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ITEEEEEZ RS S SRS SRR R RS R RS Rt R SRR S SRR SRSl A SRR SRS SR B RS EEEEEXEESEESE

ik kK INTERFERENCE CORRECTED R EPORT kE &Rk

P R e L R E R ar o e r Ao U Ve PR A PRI

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M*2 ) Uncertainty

K-40 0.898 1.210575E+006 3.956914E+005

Co-60 1.000 1.241743E+0064 9.521613E+004
X Ag-108m 0.434

Cg-137 1.000 2.588761E+006v 3.405854E+005

Eu-152 1.000 6.831614E+006¢ 5.B19870E+005

Eu-154 0.999 4.184491E+0054 1.219336E+005

Eu-155 0.331 1.847587E+006 B.312259E+005

T1-208 0.891 2.502287E+004 4 .954970E+004
X Bi-212 0.972

Pb-212 0.938 8.444380E+005 2.27523%E+005

Bi-214 0.979 1.202686E+005 6.829135E+004
X Pb-214 0.388

? = Nuclide is part of an undetermined solution

X = Nuclide rejected by the interference analysis

@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors gquoted at 2.000 sigma

[1245]



Interference Corrected Activity Report

4/14/2018

Errors quoted at

2.000 sigma

[1246]

2:02:53 PM

dokodokokk ok okkk UNIDENTTIV FIZED PEAKS * ok ok k koo kok ok
Peak Locate Performed on: 4/14/2018 2:02:52 PM
Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak
No. (kev) Counts per Second % Uncertaintys Type
i 32.63 2.92801E-0C01 30.71
2 39.5% 3.0462E+4000 16.13
3 75.12 4.9414E+000 11.71
8 367.94 7.7108E-002 150.927 Sum
9 411.08 1.5490E-001 80.86
10 444 .07 3.6966E-001 30.88 D-Esc.
15 778.86 1.0666E+000 12,28 Sum
16 867.43 3.8776E-001 25.32 Tol.
17 964 .07 1.3183E+000 10.10 Sum
18 1005.10 9.4691E-002 74.79 Sum
12 1085.94 1.1601E+000 12.15
22 1212.86 1.2317E-001 41.089 Sum
24 1299.66 1.3500E-001 37 . ¥l Sum
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Page 5

Tol.
Nuclide

Nb-394



Nuclide MDA Report

4/14/2018
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Page 6

ITEEEEEELAES LSS S SRR SRS SRS R R RS S R R R RS RS R R AR AR SR SRR RS RS B EEEEE RRIIREIE VRS R R

vk ok K NUCLITDE

MDA

REPORT

dk ok gk

IEEEEEE SRR A AL AR R RS EEEEE RS EEESESEREEEEREREES ESEEEFREERE BRI SRR R R R R R I I I S R

Detector Name: 5456-A
Sample Geometry:
Sample Title: B10211CDFSFC021GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA ©Nuclide MDA Activity
Name (keV) (%) (pci/M*2 ) (pCi/M*2 ) (pci/M*2 )
+ K-40 1460.82*% 10.66 5.169E+005 5.17E+005 1.211E+006
+ Co-60 1173.23*% 99.85 1.013E+005 4.S0E+004 1.216E+006
1332.49* 99.98B 4.903E+004 1.265E+006
Nb-94 702.65 992.81 1.192E+005 1.19E+005 5.263E+004
871.09 29.89 1.496E+005 3.098E+005
Ag-108m 433.90 80.50 1.591E+005 8.62E+004 -9.188E+003
614.30* B89.80 1.136E+005 8.585E+004
722.%0* 50.80 B8.615E+004 7.921E+004

Cs-134 604,72 97.62 1.434E+005 1.43E+005 9.495E+003w
795.86 85.46 1.447E+005 7.545E+004
+ Cs-~-137 661.66* 85.10 1.353E+005 1.35E+005 2.589E+006
+ Eu-152 121.78* 28.67 9.782E+005 1.81lE+005 6.224E+006
344.28* 26.60 1.215E+006 5.645E+006
1408.01* 21.07 1.809E+005 7.655E+006
+ Eu-154 123.07* 40.40 6.%942E+005 1.91E+005 4.417E+006
723.30*% 20.06 3.900E+005 3.585E+005
1274 .43*% 34.80 1.906E+005 4 550E+005
+ Eu-155 B6.55*% 30.70 1.1%21E+006 1.19E+006 1.948E+006
105.31 21.10 1.424E+006 -5.068E+005
+ T1l-208 583.19* 85.00 8.260E+004 B.26E+004 2.502E+004
Bi-212 727 .33% 6.67 1.173E+006 1.17E+006 1.078E+006
+ Pb-212 238.63* 43.60 2.749E+005 2.75E+005 8.444E+005
+ Bi-214 609.32% 45.49 2.243E+005 2.47E+004 1.695E+005
1120.29% 14.92 1.380E+006 6.141E+006
1764 .49* 15.30 2.467E+004 1.641E+005
Pb-214 2%95.22 18.42 9.006E+005 ©9.01E+005 5.903E+004
351.93* 35.60 9.077E+005 4.218E+006
Ra-226 186.21 3.64 5.762E+006 G5.76E+006 -2.400E+006
Ac-228 338.32 11.27 1.520E+006 4.62E+005 -2.866E+005
911.20 25.80 4.617E+005 -1.351E+005
968.27 15.80 1.208E+006 -4.939E+004
Am-241 59.54 35.90 1.102E+006 1.10E+Q06 1.169E+006

+ Nuclide identified during the nuclide identification

*
Won

the region is outside the

®
1

Energy line found in the spectrum
Calculated MDA is zero due to zerc counts in the region, or

or MDA has not been calculated
Half-life too short to be able to perform the decay correction

spectrum,

[1247]

Dec. Level
(pCi/M*2 )

2.420E+005
4.898E+004
2.281E+004
5.814E+004
7.325E+004
7.812E+004
5.525E+004
4.146E+004
7.028E+004
7.059E+004
6.598E+004
4.856E+005
6.029E+005
8.220E+004
3.446E+005
1.877E+005
9.048E+004
5.917E+005
7.072E+005
3.966E+004
5.644E+005
1.350E+005
1.091E+005
6.788E+005
0.000E+000
4.441E+005
4.505E+005
2.853E+006
7.495E+005
2.249E+005
5.933E+005
5.465E+005
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Filename: 5456-A
Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

4/14/2018 2:42:50 PM

B10Z2110DFSFC022GD

U2 CTMT Under Vessel
022

Gamma Direct

3.00
85 - Bl192
gc - 8192
10.000 keV

1.256E+001 M"2

4/14/2018 2:32:00 PM
4/14/2018 2:32:48 PM

600.0 seconds
601.5 seconds

Dead Time 0.25 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

%ok ok ko

2M90D_ECP 17.8CM

D et Ve liAaZed

lf( /5‘/

132/

|8
[1248] Ny WW



Peak Analysis Report

4/14/2018

2:42:50 PM

Page 2

EPTERESE R A EE AR A EE S S E RS SRS EEE R EREEE R EESEREE R E LSRR R SRR R R I T R U S AP S R R I Y

ANALYSTIS

P Y R T L R R R L R R R R R R R R R R Rk L T A AU AR

* %k k%

Detector Name:
Sample Title:

PEAK

5456-A
B102110DFSFC022GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI Peak Energy
No. start end centroid (keV)
1 126- 135 129.83 32.46
2 286 - 310 300.53 75.13
3 332- 346 337.75 84 .44
4 482- 492 487,59 121.90
5 1368- 1389 1377.49 344,37
& 2430- 2445 2438.18 609 .54
7 2632- 2660 2646.85H 661.71
8 3108- 3124 3116.65 779.16
9 3848- 3882 3857.21 964 .30

10 4439- 4458 444%9.08 1112.27

11 4683- 4706 4694.20 1173.55

12 5323- 5344 5332.72 1333.18

13 &Be24- 5645 5634.81 1408.70

14 5835~ 5857 5B46.07 1461 .52

b3 &
|1 |

Errors quoted at

First peak in
Other peak in
Fitted singlet

2.000 sigma

4/14/2018

a multiplet region
a multiplet region

F
(

PRrRPHFHFOORRFRORRO

WHM
kevV)

.83
w16HL:
.39
.97
.02
.38
.63
.53
w5,
.12
.78
w20
.45
.42

[1249]

Net Peak Net Area
Unicert.

HHEHRBR R OR B bR R P&

REPOR T

2:42:50 PM

85
8152

Area

.61E+002
.14E+002
.28E+002
.20E+002
.70E+002
.32E+001
.24E+003
.71E+001
.25E+002
.40E+001
.77E+002
.61E+002
.40E+002
.54E+002

41.06
175.68
113.99

80.98

65.83

31.54
1359.04

26.70

33.85

25,42

29.14

26.68

26.09

26.39

%k % %k ok

Continuum

WMol ol Wi RGN R W

Counts

.71E+001
.72E+003
.08E+003
.37E+002
.43E+002
.18E+001
.27E+002
.19E4001
.00E+001
.50E+001
.85E+000
.83E+000
.13E+4000
.45E+000



Interference Corrected Activity Report

4/14/2018

2:42:51 PM

Page

T L 2L i s e T R R T T T )

IDENTIFICATTICON

O e L L 2 i L R e T e R I R T S T T T T

cdRk ok NUCLTIZDE

Sample Title:

Nuclide

Name

K-40
Co-60

Cs-137
Eu-152

Eu-155

Bi-214

*

@ = Energy line not used for
Energy Tolerance

0.
1.

L
2

0

0.

Id
Confidence

9959
060

000
000

.330

689

B102110DFSFC022GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib- BNL.NLB

Energy
(keV)

1460.82%
1173.23%*
1332.49%*
661.66*
121.78*
344 .28*
1408.01*

86 .55%
105.31
609.32%*
1120.29*
1764.49

IDENTIFIED NUCLIDES

Yield Activity
(%) (pCi/M*2 )
10.66 1.86262E+006
99.85 2.16067E+005
99.98 2.02950E+005
85.10 5.289892E+006
28.67 3.10868E+005
26.60 5.66640E+005
21.07 B.51131E+4005
30.70 3.57668E+005

21.10
45.49 1.44391E+005
14.922 5.96526E+005
15.30

spectrum.

Energy line found in the

R EPORT

Activity
Uncertainty

3 .59982E+005
3 .95174E+004
3 .73090E+004
6 .58476E+005
2 .18323E+005
2 .38105E+005
1.72740E+4005
3 .25415E+005

7 .40861E+004
2 .10299E+005

Weighted Mean Activity

10.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1250]

& %k ok F

3



Interference Corrected Activity Report 4/14/2018 2:42:51 PM Page 4

ok kkhkhk Tk kb hkhhhrkhhbhbdhhhhhhhkdhhkhkrdkdrhhhhhrbhbdbdbhddbhdhdhd Ak ddhhkbkkdkhhkhk

cdkok K INTERFERENCE CORRECTED REPORT * dek ok &

whkkhkkFdAhhhhhkkhkhkddhkdhdhh bbb dhhddhhdhhhhhkdhbddddrhdhbhbdhbhdh dhdrrhbhddbhddhdh

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(pCci/M*2 ) Uncertainty
K-40 0.999%9 1.869622E+006 3.599816E+005
Co-60 1.000 2.091217E+0054 2.712861E+00Q4
Cg-137 1.000 5.289886E+006v 6.584759E+005
Eu-152 1.000 6.244252E+005v 1.177439E+005
Eu-155 0.330 3.576677E+005 3.254153E+005
Bi-214 0.689 1.943092E+005 6.987674E+004

X Pb-214 0.387

? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

[1251]



Interference Corrected Activity Report

dekodok ok ok okok

Peak
No.

1
2
8
9

n

M
m
F

Errors quoted at

%k UNIDENTTIUFIZED
Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Energy

{(keV)

32.46
75.13
772.16
564.30

Peak Size in

4/14/2018 2:42:51 PM

PEAKS * ok ok Rk ok ok ok ok k

85
8192

Peak CPS

D,

Counts per Second % Uncertainty

2.68B10E-001
1.0229E+000
7.8539E-002
2.0840E-001

25.53
28.62
56.65
27.07

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

2.000 sigma

[1252]

4/14/2018 2:42:50 PM

Peak
Type

Sum
Tl

Page 5

Tol.
Nuclide

Ac-228



Nuclide MDA Report
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Page 6

****************************************************************************1\'***

ke kK

NUCLTIDE

MDA

REPORT

kk %k Kk

..*******************************************************************************

Detector Name:
Sample Geometry:

Sample Title:

*

&
I

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-124
Cs-137
Eu-152

Eu-154

Eu-155
T1l-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

{keV)

1460,
1173.
1332.
702.
871.
433.
614.
722,
604.
7385.
66l.
121.
344.
1408.
123.
723,
1274,
B&.
105.
583.
727.
238.
609.
1120.
1764.
295.
351.
186.
338.
911.
968.
59.

Energy

82+*
23%
49%*
65
9
90
30
90
72
86
66%
T8*
28%*
01*
07
30
43
BE*
31
19
33
63
32%
29%
49
22
93%*
21
32
20
97
54

5456-A

B102110DFSFC022GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Yield
(%)

10.
99.
99.
g9.
29,
90.
89,
.80
97.
85.
85.
28.
26.
21.
40.
20.
34,
30.
21.
85.

6.
43,
45,
14.
15.
is.
35.
.64

S0

3

1.,
25.
15.
35.

66
85
98
g1
89
50
80

62
46
10
67
60
07
40
06
80
70
10
(410]
67
60
49
92
30
42
60

27
80
80
S0

Line MDA Nuclide MDA Activity
(pci/M*2 ) (pCci/M*2 ) (pci/M*2 )
2.144E+005 2.14E+005 1.870E+006
2.706E+004 2.04E+004 2.161E+005
2.035E+004 2.029E+005
5.229E+004 5.23E+004 1.061E+003
6.015E+004 3.002E+004
1.129E+005 6.03E+004 4.390E+004
9.274E+004 1.239E+004
6.032E+004 8.995E+001
8.256E+004 6.00E+004 -1.561E+004
5.998E+004 2.459E+004v
1.031E+005 1.03E+005 5.290E+006
3.384E+005 1.27E+005 3.109E+005
3.400E+005 5.666E+005
1.266E+005 8.511E+005
3.961E+005 1.16E+005 4.479E+0057
2.779E+005 1.2B0E+005
1.162E+005 9.207E+004
5.193E+005 5.19E+005 3.577E+4005
7.884E+005 -4 _ 980E+005
8.667E+004 8.67E+004 2.708E+004
8.075E+005 B8.07E+005 2.611E+005
2.806E+005 2.81E+005 1.809E+005
1.085E+005 1.08E+005 1.444E+005
2.698E+005 5.965E+005
2.491E+005 2.553E+005
5.894E+005 2.54E+005 1.947E+005
2.540E+005 4 234E+005
3.544E+006 3.54E+006 -1.632E+006
9.149E+005 2.47E+005 -1.823E+005
2.470E+005 2.603E+005
4 .839E+005 8.056E+005
6.159E+005 6.16E+005 2.431E+005

the nuclide identification

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

Dec. Level
(pCi/M"2 )

9.075E+004
1.188E+004
8.473E+003
2.469E+004
2.855E4+004
5.505E+004
4.480E+004
2.855E+004
3.984E+004
2.824E+004
4,984E+004
1.657E+005
1.655E+005
5.509E+004
1.956E+005
1.317E+005
5.326E+004
2.559E+005
3.8B92E+005
4.170E+004
3.817E+005
1.379E+005
5.116E+004
1.240E+005
1.122E+005
2.B85E+005
1.236E+005
1.744E+006
4.469E+005
1.175E+005
2.320E+005
3.033E+005

the region is outside the spectrum, or MDA has not been calculated

[1253]

Half-life too short to be able to perform the decay correction
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ilename: 5456-A

Report Generated On : 4/16/2018 10:25:26 AM

Sample Title : B102110DFSCC023GD

Sample Description : U2 CTMNT UNDERVESSEL

Sample Identification : 023

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) i 85 - 8192

Identification Energy Tolerance : 10.000 keVv

Sample Size : 1.256E+001 M"2

Sample Taken On : 4/16/2018 10:14:00 AM

Acguisition Started : 4/16/2018 10:15:24 AM

Live Time : 600.0 seconds

Real Time : 601.1 seconds

Dead Time - 0.18 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 2M90D ECP_17.8CM

Vot Valids ted
/(é//9 1570

R bald.

[1254]
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Detector Name:

Sample Titl

PEAK ANALYSTIS
5456-A
e Bl102110DFSCCO23GD

Peak Analysis Performed on:
Peak Analygis From Channel:
Peak Analysis To Channel:

Peak ROI ROT Peak Energy
No. start end centroid {keV)
1 126- 139 130.66 32.67
2 151 - 168 160.22 40.05
3 287- 307 300.91 75.23
4 333- 346 339.82 84 .95
5 481- 498 487 .99 122.00
6 975- 984 979.05 244 .76
7 1368~ 1389 1376.63 344 .16
B 1403- 1415 1408.41 352.10
] 1769- 1786 1774.61 443 .65

10 2429- 2440 2434.86 €08.72

11 2636- 2653 2645.07 661.27

12 2747- 2758 2753.62 688.40

13 31C¢e- 3124 3113.78 778.45

14 3259- 3270 3264.25 816.06

15 3460- 3477 3467.84 866.96

16 3844- 3865 3854.26 263 .56

17 4010- 4023 401l6.80 1004.20

18 4332- 4365 4341.01 1085.25

19 4436- 4458 4446.35 1111.59

20 4679- 4704 4690.50 1172.62

21 5088- 5101 5094.50 1273.73

22 5317- 5340 5328.09 1332.02

23 5619- 5642 5630.63 1407.66

24 5B33- 5852 5841.67 1460.42

First peak i

M
m
F Fitted singl

Errors quoted at

Other peak in

n a multiplet region
a multiplet region

et

2.000 sigma

4/16/2018

FWHM
{keV)

LA
« 10
.04
.67
.06
.50
.09
.69
99
.38
.44
.40
BT
.62
.87
.76
.39
.17
.42
.41
.16

PR HEFPHFOFOOROROODORORORRR

[1255]

Net Peak Net Area
Unicert.

10:25:26 AM

85
8192

Area

WWNRFNRFEFNFDOODODWBOMNRPWOONBROR ONDN

.65E+002
.94E+002
.63E+002
.96E+002
.47E+002
.2BE+002
.98E+002
L.26E+001
.32E+001
.06E+001
.88E+002
.02E+001
.02E+002
.86E+001
.86E+001
L.41E+002
.85E+001
.0BE+002
.96E+002
.81E+002
.92E+001
.97E+002
.41E+002
.96E+001

72
110
154
111
122

49,

71

37.
39.
27.

42
22

41.
19.
32.
42.
20.
52,
39
+57
15.
35.
.45
27.

43

39

.75
.03
.55
.47
.21
00
.28
27
47
15
12
.94
09
74
44
41
53
66
27

97
B4

15

% %k k&

Continuum

NHOPRB®ROWHRNOE JOR SN WOH MW

Counts

.20BE+002
.40E+002
.41E4+003
.06E+003
.46E+002
.08E+002
.04E+002
.21E+002
.03E+002
.14E+001
.85E+001
.08E+001
.44E+001
.34E+001
.64E+001
.53E+001
.15E+001
.70E+001
.B5E+001
.55E+001
.58E+001
.00E+000
.20E+4001
.44E+001
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IDENTIFICATTION
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NUCLTIDE

Sample Title:

Nuclide Id
Name Confidence
K-40 1.000
Co-60 1.000
Ag-108m 0.414
Cs-137 1.000
Eu-152 1.000
Fu-154 0.682
Eu-155 0.332
Ph-212 0.942
Bi-214 0.685
Ph-214 0.445

B102110DFSCC023GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Energy
(keV)

1460.82*
1173.23%*
1332.49*
433.90*
614.30%*
722.90
661.66%
121.78*
344 .28%
1408.01*
123.07%*
723.30
1274 .43%

86.556%
105.31
238.63*
609.32%
1120.28%
1764.49
295.22
351.93%*

Yield

(

10
99
99
90
89
90
85
28
26
21
40
20
34
30
21
43
45
14
15
18
35

IDENTIFIED NUCLIDES

%)
.66
.B5
.98
.50
.BO
.80
.10
.67
.60
.07
.40
.06
.80
.70
.10
.60
.49
.92
.30
.42
.60

Activity
(pCi/M™2 )

1.21262E+006
3.42053E+005
3.73889E+005
5.58343E+004
3.53436E+004

2.34982E+005
1.67050E+006
1.65634E+0086
2.07458E+006
1.18548E+006

6.85119E+004
5.41372E+005

2.35305E+005

6.97705E+004
1.58249E+006

5.64547E+004

REPORT

-------------

Activity
Uncertainty

3 .46803E+005
5.97683E+004
5.41333E+004
4 .23639E+004
3.16825E+004

5.96093E+004
4 .60017E+005
3 .61086E+005
2 .81798E+005
2 .27060E+005

5.73837E+004
3 .27089E+005

9.77987E+004

6 .25450E+004
3.40778E+005

9 ,37255E+004

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1256]
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Nuclide
Name

K-40
Co-60
Ag-108m
Cs-137
Eu-152
Eu-154
Eu-155
Pb-212
Bi-214
Pb-214

?

OO OO0OOMKPEORKPRE

Nuclide
Id
Confidence

.000
.000
.414
.000
.000
.682
.332
.942
.685
.445

MohbhuoakRrNDRE W

WL mean Wt mean
Activity Activity
{(pci/M*2 ) Uncertainty
.212619E+006 3.468026E+005
.595422E+005/ 4.012264E+004
.065335E+004 4.118085E+004
.349815E+005¢ 5.960932E+004
.843382E+006 2.031124E+005
.277555E+004v 5.666958E+004
.413787E+005 3.270887E+005
.353045E+005 9.779867E+004
.873522E+004 9.984459E+004
.645465E+004 9,372547E+004

Nuclide ig part of an undetermined solution

X = Nuclide rejected by the interference analysis

@

Errors quoted at

2.000 sigma

[1257]

Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report

IEE RS RS

Peak
No.

1

2

3
12
13
14
15
16
E7
18

M
m
B

|

Errors quoted at

%* %

Peak Locate Performed on:

UNIDENTTITFTIEDTD

4/16/2018

Peak Locate From Channel:

Peak Locate To Channel:

Energy

(keV)

32.
40.
15..
€688.
778.
8l6.
g866.
963.

1004

1085.

First

67
05
23
40
45
06
96
56
.20
25

peak in a multiplet region
Other peak in a multiplet region

Peak Size in

Counts per Second

.4904E-001
.9058E-001
.4385E+0G00
L3743E-002
.3597E-001
.4301E-002
.3097E-001
.0113E-001
.0833E-002
.4668E-001

LW P oy

Fitted singlet

2.000 sigma

[1258]

85
8192

Peak CPS

PEAKS

4/16/2018

10: 25:26 AM

Je Kok v ok ok k ok kK

10:25:26 AM

Peak

% Uncertainty Type

27

17
113
20
51

.00
37,
.91
.30
.38
.16

41.

17.
110.

25.

38

28
62
89
32

Sum
Sum

S-Esc.

Tol.
Sum
Sum

Page 5

Tol.
Nuclide
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********************************************************************************

Tdh Kk

NUCLIDE

MDA

REPORT

%k & de ok

;******************************************************************************

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSCCO23GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

*

®
1

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Fu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

no

]

Energy

{keV)

1460,
L23%
1332.
.65
871.
433.
6l4.
.90
604.
795.
661.
121.
.28%*
1408.
123.
.30
1274.
.55%*
105.
583.
727.
238.
609.
L29%
.49

1173

702

722

344

723

86

1120
1764

295.
351.
.21
338.
911.
968.

59.

186

82%

49%

09
S0=*
30%

72
B6
66*
78%

01*
07+

43%

31
19
33
63%*
32*

22
93%*

32
20
97
54

{

10.
99.
99.
29.
89,

20

26

34

43
45
14
18

3

25

Yield
s )

66
85
98
81
89

.50
89,
90.
97.
85.
85.
28.

80
80
62
46
10
67

.60
21.
49Q.
20.
.80
30.
21.
85.

6.
.60
.49
.92
1.5

07
40
06

70
10
00
67

30

.42
35.
.64
11.
.80
15.
35,

60

27

80
90

Line MDA Nuclide MDA Activity
(pci/M*2 )

(pCi/M™2 )

NN OWRHROMNWORROVOROPLWURPRPWE®RIOWOWUGOK-INWU R

.013E+005
.920E+004
.375E+004
.219E+004
.379E+004

.

634E+004

.030E+004
.020E+004
.407E+004
.748E+004
.B887E+004
. 793E+005
.133E+005
.552E+005
.401E+005

*

076E+005

.825E+004
.990E+005
.605E+005
.42BE+004
.183E+006
.364E+005
.930E+004
.862E+005
.531E+005
.631E+005
.552E+005
.445E+006
.756E+005
.946E+005
.184E+005
.587E+005

Nuclide identified during
Energy line found in the spectrum
calculated MDA is zero due to zero counts in the region, or

4.
.38E+004

2

7

J1a3

Aol el N e

6.

01E+005

.22E+004

.03E+004

.75E+004

.89E+004

.55E+005

.83E+004

.99E+005

.43E+004
.18E+006
.36E+005
.93E+004

.55E+005

.44E+006
.95E+005

59E+005

(pci/M*2 )

i
3.
3.
-4,
L
Sy
3.
8.
2.
=L
2.
Lo
i
2.
1.
4,
6.
o,
7.
2.
9.
2
6.
Doy
1.
7.
5.
=L
1.
1
2.
=l

213E+006
421E+005
739E+005
148E+004
067E+005
593E+004
534E+004
703E+004

735E+004Y

001E+005
350E+005
671E+006
656E+006
075E+006
185E+006
671E+005
851E+004
414E+005
236E+005
491E+004
814E+005
353E+005
9T77E+004
582E+006
S06E+005
€94E+005
645E+004
801E+006
942E+005
084E+005
996E+005
071E+005

the nuclide identification

Dec

Level

(pCi/M*2 )

WWkPd R JNNFEFRFRESE BN RPREFHEFOAORPRPNDWWASBEREDNNDWD WRLNRE

.842E+005
. 795E+004
.017E+004
.464E+004
.037E+004
.175E+004
.359E+004
.349E+004
.060E+004
.699E+004
.275E+004
.361E+005
.522E+005
.938E+004
.676E+005
.965E+005
.929E+004
.457E+005
.253E+005

551E+004
695E+005

.573E+004
.656E+004
.822E+005
.142E+005
. 753E+005
.420E+004
.695E+006
.272E+005
.413E+0Q05
.493E+005
. 247E+005

the region is outside the spectrum, or MDA has not been calculated

[1259]

- Half-1ife too short to be able to perform the decay correction
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ilename: 5456-A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/16/2018 12:42:50 PM

B102110DFSCC024GD

U2 CTMNT UNDERVESSEL
024

GAMMA DIRECT

3.00
85 - 8192
85 - 8192
10.000 kev

1.256E+001 M*2

4/16/2018 12:32:00 PM
4/16/2018 12:32:47 PM

600.0 seconds
602.1 seconds

0.36 %
Energy Calibration Used Done On : 3/15/20p18
Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

2M90D ECP_17.8CM

[1260]
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REPOR T
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Detector Name
Sample Title:

E A K

: 5456-A

B102110DFSCC024GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI

No. start end
1 126- 139
2 152- 191
3 286- 308
4 330- 356
5 477 - 498
6 §72- 988
7 1364~ 1389
8 1637- 1651
S 1764- 1785

10 2248- 2263
11 2429- 2442
12 2637- 2656
13 2704- 2721
14 28B84- 28398
15 3102- 3125
le 3459- 3477
17 3844- 3866
18 4012- 4026
19 4332- 4372
20 4436- 4459
21 4679- 4704
22 4842- 4860
23 5087- 5107
24 5188- 5206
25 5316~ 5342
26 5619- 5645
27 5836- 5852
28 7052- 7067

M = First peak in a multiplet region
a multiplet region

m = Other peak in
F = Fitted singlet

Errors quoted at

Peak
centroid

131.20
160.53
301.09
340.51
488.09
979.37
1377.21
1644 .33
1775.36
2256 .61
2436.00
2645.52
2712.43
2891.79
3114 .31
3468.19
3855.05
4018.83
4342 .24
4447.00
4691.79
4850.93
5096.96
5196.25
5329.37
5631.57
5843.00
7059.53

Energy

ANALYSTIS

4/16/2018

(keV)

32
40

.80
.13

75.
85.
.02
.84
344,
411.

122
244

443

564

661
678

27
13

30
08
84

wd5
609.
.38

722.

778.

867.

963.
1004.
1085.
11311
1172.
1212,
1274,
1299,
1332.
1407.
1460.
1764.

2.000 sigma

00

11
95
58
05
76
71
56
75
95
73
24
06
34
89
75
88

FWHM
{kev)

OHHRRPPRERFEFPHEPORHRHORORR R HMHE MR

.67
.22
.05
.21
.11
12
.20
.26
.27
.12
.38
.02
.93
.33
.46
=2
e
.74
.38
.58
.68
.70
.38
.35
T
.88
.18
.27

[1261]

FOHFO-1WOWORIOUNONTWOEREdNR RN RN A

Net Peak Net Area
Uncert.

12:42:49 PM

85

81s2

Area

.77E+002
.25E+003
.19E+003
.01E+003
.25E+003
.56E+002
.93E+003
.B0E+002
.09E+002
.62E+001
.87E+001

79E+0602

.52E+001
.30E+001
.49E+002
.46BE+002
.45E+002
.95E+001
.83E+002
.24E+002
.87E+002
.29E+001
.05E+001
.57E+001
.63E+002
.19E+003
.75E+001
.7T0E+001

69
242
245
275
225
113
i31

60.
80.
47.
47.
&e1.
49,
46.
78.
54.
77.
38.
88.
.80

73

74.
.20

30

28,
25.
64,
69.
w3l
.28

24
13

.23
.85
.20
.63
95
.75
8 O
90
92
95
85
48
56
21
21
B2
81
63
28

72

62
05
00
99

% %k koK %

Continuum
Counts

2.93E+002
2.22E+003
3.31E+003
4 .09E+003
2.80E+003
8.50E+002
5.61E+002
2.60E+002
3.80E+002
1.66E+002
2.01E+002
2.19E+002
1.6%9E+002
1.728+4002
1.95E+002
1.50E+002
1.73E+002
1.08E+002
1.99E+002
1.59E+002
1.20E+002
4.01E+001
3.15E+001
2.43E+001
3.69E+001
9.42E+000
1.65E+001
8.04E+000
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {pci/M”*2 ) Uncertainty
K-40 1.000 1.186707E+006 3.13366BE+005
Co-60 1.000 1.084406E+006/ 8.622964E+004
X Ag-108m 0.935
Cg-137 1.000 2.2372B4E+005/ 8.121548E+004
Eu-152 1.000 6.706249E+006/ 5.481714E+005
Eu-154 0.999 2.914583E+005+ 9.680840E+004
Bu-155 0.332 2.802740E+006 ©.457046E+005
X Bi-212 0.970
Pb-212 0.940 1.022192E+006 2.665609E+005
Bi-214 0.977 1.584294E+005 8.088090E+004
X Pb-214 0.386

?
X
@

Nuclide is part of an undetermined sclution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

[1262]
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kkkhkhkkkhkkk UNIDENTTITFTITETD PEAZKS kA kkkdkkdkokx

Peak Locate Performed on: 4/16/2018 12:42:49 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keVv) Counts per Second % Uncertainty Type Nuclide
1 32.80 4,.6203E-001 24 .97
2 40.13 2.0782E+000 19.48
3 75.27 3.6556E+000 11.18
8 411.08 3.0081E-001 33.74
9 443 .84 3.4832E-001 38.72 D-Esc.
10 564 .15 1.2698E-001 62.94
13 678.11 1.0869E-001 75.99
15 778.58 1.2484E+000 10.44 Sum
16 867.05 4.1070E-001 22.25 Tol. Nb-94
17 963.76 1.4075E+000 8.21 sum
18 1004.71 2.5226E-002 64,88 Sum
12 1085.56 1.1377E+4+000 12.53
22 1212.73 1.5492E-001 32.49 Sum
24 1299.06 1.2615E~-Q01 33.10 Sum

= First peak in a multiplet region
Other peak in a multiplet region

M
m
F Fitted singlet

Errors guoted at 2.000 sigma

[1263]
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PR P TEEXEEEEEE SRS AR AR RAE R SRR E R R R SRR R R RN SRS EEREEER EEEEELEEELER LRSS S EEEEEE S

& & & &k

NUCLTIDE

MDA

REPORT

* k% vk

T EEETEELEEEEEEESE RS EEESE SRS S S SRS R R R R R RS R AR AR Rt s R st E XTSRS EEEELLESEEE SRS 2 5 8 &3

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSCC024GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BENL.NLB

*

v
]

®
1l

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
BEu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

Energy

(kev)

1460.
2173 .
1332.
702.
871.
.90*
614.
722.
604.
795.
661.
121,
344,
1408.
123.
723.
1274,

86,
105.
.19
D E
238.
609.
1120.
1764.
295.
3El.
186.
338.
911
968.

B9

433

583
727

82*
23%
4 9%
65
0%

30%
S0x*
72
86
66 *
78%*
28*
01*
Q7%
30%*
43*
5G*
31

63*
32%
29%*
49%*
22
93%
21
32
20
97
54

Yield

(%}

10.
99.
99.
99.
99 ;
90.
89.
90.
97.
85.
85.
28.
26.
21.
40.
20.
34.
30.
21.
85.

6.
.60
45,
14.
15.
18.
35.
.64
Ll
25.
15.
35,

43

3

66
85
98
81
89
50
80
80
62
46
10
67
60
07
40
06
80
70
10
00
67

49
92
30
42
60

27
80
80
90

{(pCi/M"2 )

WHERARUROHEORWHRPEREEPEAONRUOFRHEFHEOWHESP RWLW

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region,

.169E+005
.377TE+004
.597E+004
.197E+005
.480E+005
.337E+005
.268BE+004
.09%E+004
.298E+005
.396E+005
.168E+005
. 783E+005
.438E+005
.416E+005
.233E+005
.118E4+005
.354E+005
.227E+006
.280E+0086
.548E+005
.239E+0086
.1B81E+005
.830E+005
.910E+005
.80BE+005
.557E+005
.063E4005
.301E+006
.475E+4006
.617E+005
.226E+006
.089E+005

the nucl

or

Line MDA Nuclide MDA Activity  Dec. Level
(pCi/M*2 ) (pci/M*2 ) (pCi/M*2 )
3.17E+005 1.187E+006 1.420E+005
5.60E+004 1.082E+006 4.524E+004

1.087E+006 2.628E+004

1.20E+005 1.03%E+003 ©5.841E+004
3.600E+005 7.248E+004

9.10E+004 2.199E+005 6.542E+004
2.165E+004 4.477E+004

3.938E+004 4.388E+004

1.30E+005 -2.078E+004 ,6.348E+004
1.112E+004v 6.804E+004

1.17E+005 2.237E+005 5.674E+004
1.42E+005 5.824E+006 4.357E+005
6.427E+006 2.674E+005

7.213E+006 6.256E+004

1.35E+005 4.133E+006 3.092E+005
1.783E+005 1.986E+005

3.236E+005 6.287E+004

1.23E+006 2.803E+006 &.095E+005
2.376E+004 6.352E+005

1.55E+005 1.322E+005 7.575E+004
1.24E+006 ©5.361E+005 5.974E+005
3.18E+005 1.022E+006 1.566E+005
1.81E+005 4.274E+004 8.B39E+004
5.834E+006 3.346E+005

1.546E+005 7.809E+004

4,06E+005 -3.495E+005 4.217E+005
4.802E+006 1.998E+005

5.30E+006 -2,293E+006 2.623E+006
4.62E+005 -3.616E+004 7.271E+005
-1.206E+005 2.249E+005
-2.061E+005 6.032E+005

5.09E+005 -5.936E+004 4.498E+005

ide identification

the region is outside the spectrum, or MDA has not been calculated

[1264]

Half-life too short to be able to perform the decay correction



*************************************************************************

%ok ko ok GAMMA SPECTRTUM ANALYS IS8 AR

*************************************************************************

ilename: C:\GENIE2K\CAMFILES\00004646 .CNF

Report Generated On s 4/12/2018 6:23:25 PM

Sample Title : B10Z2110DFSWMQ25GD

Sample Description : U2 CTMT UNDER VESSEL

Sample Identification y 025

Sample Type : GAMMA DIRECT

Sample Geometry 3

Peak Locate Threshold : 3.00

Peak Locate Range {in channels) : B85 - 8192

Peak Area Range (in channels) : 85 8192

Identification Energy Tolerance : 10.000 kev

Sample Size : 1.256E+001 M*2

Sample Taken On : 4/11/2018 1:56:00 PM

Acquisition Started : 4/11/2018 1:58:03 PM

Live Time : 600.0 seconds

Real Time z 600.2 seconds

Dead Time - 0.03 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 4/12/2018
Efficiency ID : 2ZMLINERQ.153CM

Dazla \/a/,c ledl

O 70

Qe
a%%zwﬂ\

[1265]
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kg kk Rk Rk Rk ok khkkk ko k ko ko ko kok ks o gk sk gk o ok ok ok e v ok ke e ok ok o sk e ok e ok ok e sk ok ok ok
*ok ok kK PEAK ANALYSTIS REPORT Tk

Ak hkdhkixdhhkhhkdhhkhddkhhbhhkddbhkdbddbddhkhddhbdbdhkdrddhdkatdbdhbdbhkdhkdbhdbd hhdkhkhbddhhkdhkhhkhdhddkdh

Detector Name: 5456-A
Sample Title: B102110DFSWMQ25GD
Peak Analysis Performed on: 4/12/2018 6:23:25 PM

Peak Analysis From Channel: 85
Peak Analysis To Channel: B192
Peak ROI ROT Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) {keV) Area Uncert. Counts
1 284- 305 300.45 75.11 0.67 1.35E+002 58.39 1.91E+002
2 1398- 1411 1404.51 351 .13 0.88 3.35E+001 21.44 2.95E+001
3 2321- 2332 2326.66 581.67 0.52 2.61E+001 14.03 8.B6E+000
4 2423- 2437 2430.77 607.69 1.33 4.54E+001 18.76 1.46E+001
5 2630- 2647 2638.90 659.72 0.98 1.36E+002 28.48 2.04E+001
6 4674- 4687 4680.25 1170.06 0.7%9 3.58E+001 16.65 1.22E+001
7 5311- 5325 5317.12 1329.28 0.43 3.56E+001 14.27 5.36E+000
8 5818- 5839 5828.80 1457.20 1.53 1.09E+002 20.88 0.00E+000
9 7034- 7049 7041.75 1760.44 1.05 2.12E+001 12.43 5.83E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Errors guoted at 2.000 sigma

[1266]
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IR 2SS R R AR S SRR SRR R SRR SRR SRR SRR R R EEREEEEREEEEEE TR T U A R VA S RO SR R A S

IDENTIFICATTION

IZE22 2R R R R R AR AR R R R RS ERE R R EREREEEESERE EE T EE R R I I T AP Rr AT R AR A A RN AR T RV AR

* ok kk ok

NUCLTITDE

Sample Title:

Nuclide Id
Name Confidence
K-40 0.979
Co-60 0.984
Cs-137 0.994
T1-208 0.996
Bi-214 0.700
Ph-214 0.437

*

B102110DFSWMO25GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy

(k

1460.
1173.
1332.
661.
583,
609.
1120.

1764

295,
351.

ev)

gax*
23*
49%*
66*
19%
32%*
29

w45k
22

93

Yield
(%)

10.
99.
99.
85.
85.
45.
« 92
15,
18.
3B

14

= Energy line found in the
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance

Errors quoted at

10.000 keVv
Nuclide confidence index threshold = 0.
2.000 sigma

66
B5
98
10
00
49

30
42
60

Activity
(pCci/M*2 )

6.89818E+005
.14804E+004
.27917E+004
.09020E+004
.28205E+004
4.25287E+004

o~ NN

1.05078E+005

2.98BE04E+004

spectrum.

30

[1267]

R EPORT

Activity
Uncertainty

1 .45088E+005
1.01278E+004
9 .30417E+003
1.71553E+004
7 .05282E+003
1l .83144E+004

6 .22652E+004

1.97230E+004

* %k kK

3
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Khkdkhkhhkd Aok h bk hdhhhhhdhhdhhddhhhhhhhddhddbhdhbdhrhhhhdohddh A drkr kA k kA hkhkhhddh %k

Fhokkok INTERVFERENTCE CORRECTETD R EPORT Fok ok ok ok

IEE SRR SRR ARl RR SRR RSl R R Rt AR RR R ERE R R EREE R R R R R Tt U A S S A A AR U W PR P

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/M™2 ) Uncertainty
K-40 g.979 6.898178E+005 1.450878E+005
Co-860 0.984 2.219153E+004v 6.851742E+003
Cs-137 0.994 7.090202E+004+ 1.715528E+004
T1l-208 0.996 1.282048E+004 7.052824E+003
Bi-214 0.700 4.751015E+004 1.757010E+004
Pb-214 0.437 2,985039E+004 1.972297E+004

? = Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

It

X
@

Errors quoted at 2.000 gigma

[1268]
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khkkhkkkkhkk UNIDENTIPFTIETD PEAIKS hok ok kkkkknk

Peak Locate Performed on: 4/12/2018 6:23:25 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tcl.
No. (keV} Counts per Second % Uncertainty Type Nuclide
1 75.11 2.2504E-001 43 .24

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Errors quoted at 2.000 sigma

[1269]
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I EE RS S A RS SR SRR SRR R R AR S R SRR R TR ELE R R R E R R R R IR Y TPt RO I T R AN P PR S PR N SR X TR A A N N S A U

& kg ok ok

NUCLTIDE

MDA

REPOR T

% % % ook ok

EX S E R SRR R L ERESEEEEEESEREEREREREEEEEEEREEER RS R R ok T e b T e  E E E e ]

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSWM025GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

o

®
1

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-1i52

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

Energy

{keV)

1460.
X173
1332.
702
871,
433
614
722.
604.
795,
661,
121.
344.
1408,
.28 .
723
1274.

86.
105.
583.
727.
238
609.
1120.
1764

295,
351.
186.
338

911,

968.
59.

82%
23*%
45%

.65

09

.90
.30

90
72
86
6e*
78
28
01
07

wd

43
Eh
31
19*
33

.63

32%
29

=k

22
93#*
21
32
20
97
54

Yield

(

10.
99
99.
99.
99.
90.
89.
90.
97.
B5.
85,
28.
26.
21.
40.
20.
34.
30.
21.
85.

6.
.60

43

45.
.82

14

15.
18.
35,
.64

3

11.
25,
15.
35,

)

66
85
98
81
89
50
80
80
62
46
10
67
60
07
40
06
80
70
10
00
67

45

30
42
60

27
80
80
90

(

AR IPRBRNOOHNAENOVOAR IRV ORFERRPEPHEBERPR R P

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

pCi/M*2 )

.713E+004
.303E+004
.946E+003
.317E+004
.548E+004
.745E+004
.807E+004
.630E+004
.954E+004
.795E+004
.552E+004
.532E+004
.765E+004
.907E+004
.485E+004
.292E+004
.410E+004
.104E+004
.587E+004
.079E+003
.225E+005
.131E+004
.267E+004
.231E+005
.165E+004
.017E+004
.B892E+004
.791E+005
.361E+005
.564E+004
.114E+005
.572E+004

Line MDA Nuclide MDA Activity
(pCi/M*2 ) (pCi/M*2 )
1.71E+004 6.898E+005
©9.95E+003 2.148E+004

2,.279E+004
1.32E+004 -1.818E+002
-4_.110E+003
1.63E+004 -3.937E+003
-1.878E+004
9.890E+003
1.80E+004 8.789E+003v
6.005E+003
1.55E+004 7.090E+004
5.77E+004 5.251E+004¢
-4 . 326E+004
1.713E+0304
4.41E+004 -2.590E+004
4.169E+004
1.214E+004+w
6.10E+004 2.168E+004
-1.922E+004
9.08E+003 1.282E+004
2.23E+005 1.315E+4005
4 ,13E+004 1.468E+004
2.27E+004 4.253E+004
-7.7158E+004
1.051E+Q05
2.89E+004 -3.961E+004
2.985E+004
4.79E+005 3.544E+005
7.56E+004 -1.074E+005
7.765E+004
-2.839E+004
6.57E+004 2.037E+004
identification

the nuclide

Dec.

Level

(pCi/M*2 )

La.)U'I(.\JU\[\)}—'pbLuU1!—'|—'!—‘LAJ|-hNI—‘L&JNNNW&J(D\OQOOOD\JU‘IIPU‘ID

.000E+000
. 7T05E+003
.108E+003
.960E+003
.045E+003
.191E+003
.38B8E+003
.454E+003
.178E+003
.202E+003
.051E+003
.166E+004
. 723E+004
.528E+004
.172E+004
.331E+004
.962E+004
.953E+004
.156E+004
.B76E+003
.018E+005
.985E+004
.007E+004
.622E+004
.411E+004
.295E+004
.325E+004
.310E+005
.433E+004
.507E+004
.106E+004
.159E+004

the region is outside the spectrum, or MDA has not been calculated

[1270]

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRTUM

* %k k%

ANALYS I8

%k k ok k

*************************************************************************

ilename: C:\GENIE2K\CAMFILES\00004647.CNF

Report Generated On 4/12/2018
Sample Title
Sample Description
Sample Identification : 026

Sample Type GAMMA DIRECT
Sample Geometry

Peak Locate Threshold 3.00

Peak Locate Range (in channelg) : 85 - 8192
Peak Area Range {in channels) : 85 - 8192
Identification Energy Tolerance 10.000 kev

Sample Size

4/11/2018

Sample Taken On
4/11/2018

Acquisition Started

Live Time
Real Time

Dead Time 0.04 %

Energy Calibration Used Done On

Efficiency Calibration Used Done On

Efficiency ID

[1271]

1.256E+001 M*2

6:24:46 PM

B102110DFSWMO26GD
U2 CTMT UNDER VESSEL

2:16:00 PM
2:15:10 BPM

600.0 seconds
600.2 seconds

3/15/2018
4/12/2018
2ML/INERQ. 153CM

DC{ ZLGi \/lu[r‘a/a Zle,:{:’

SO oMY,

Z
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**************************************************************************

Kxokkk PEAK ANALYSTIS REPORT * o ok K ok

*************************************************************************

Detector Name: 5456-A

Sample Title: B102110DFSWM0O26GD
Peak Analysis Performed on: 4/12/2018 6:24:46 PM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid {(kev) {keV) Area Uncert. Counts
1 126- 135 129.%4 32.48 0.81 2.74E+001 20.04 2.56E+001
2 287- 3086 300.59 75.15 0.79 1.55E+002 58.01 1.96E+002
3 334- 346 339.9¢6 84.99 0.52 3.34E+001 39.62 1.36E+0Q002
4 2423- 2438 2429.70 607.43 1.47 4.40E+001 20.48 2.00E+001
5 2630- 2650 2639.00 659,75 1.5% 3.90E+002 42 .47 1.74E+001
6 3629- 3642 3635.37 S08.84 1.42 2.16E+001 12.13 5.37E+4000
7 4673- 4686 4679.95 1165.99 0.81 3.06E+001 13.52 5.35E+0Q00
8 b309- 5322 5315.43 1328.86 0.87 3.65E+001 13.59 3.50E+000
9 5819- 5838 5828.35 1457.0¢9 1.85 1.1%E+4002 23.37 5.00E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Trrors quoted at 2.000 sigma

[1272]
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IDENTIFICATTION

EEEEE S LR EEEESER SRR SRR ERRERER AR EREEEREEREREEREEE R R R X R A I R IR R T S Y S AR R

kkok ok NUCLTITZDE

Sample Title:

.................

Nuclide

Name

X-40
Co-60

Cg-137
Eu-155

Bi-214

[ o

QO

Id
Confidence

.978
.981

.9294
.338

.441

B102110DFSWM026GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

1460.82%
1173.23%*
1332.49%*
661.66%

86..55*
105.31
609, 32%
1120,29
1764.49

Yield Activity
(%) (pci/mM*2 )
10.66 7.53070E+005
99.85 1.83728E+004
99.98 2.33377E+004
85.10 2.03768E+005
30.70 2.459329E+004

21.10
45.49 4.12390E+004
14 .92
15530
spectrum.

* = Energy line found in the
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance

10.000 kev

Nuclide confidence index threshold = 0.30

Errors gquoted at

2.000 sigma

[1273]

R EPORT *okok ok k

. s s s s oo

Activity
Uncertainty

1.61723E+005
8 .23730E+003
8 .88488E+003
3 .30494E+004
2 .959507E+004

1.98207E+004

3
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T2 R EEE2 R AR SRR R R A RS R AR AR RSl t ittt Rl i ta R sttt R FESEEESEEEERE RS SN

& % ok INTERFERENCE

CORRECTETD

R EPORT
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T FE LSS EE RS RS SASERR AR AR SRR R SRR AR iRt s R AR Rt R R R EEEEREREE S SRS R R

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/M"2 ) Uncertainty
K-40 0.978 7.530702E+005 1.617230E+00Q05
Co-60 0.981 2.066771E+004y ©6.040628E+003
Cs-137 0.924 2.037678E+005+ 3.3048937E+004
Eu-155 0.338 2.493288E+004 2.995068E+004
Bi-214 0.441 4.123901E+004 1.982072E+004
? = Nuclide is part of an undetermined sclution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted

at

2.000 sigma

Aok e e e A Ak UNIDEDNTTIU FTIED PEAKS
Peak Locate Performed on: 4/12/2018
Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keVv) Counts per Second % Uncertainty
1 32.48 4 ,5723E-002 73.086
2 75.15 2.5835E-001 37.42
6 908.84 3.6049E-002 56.09
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted

at

2.000 sigma

[1274]
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NUCLTITDE

MDA

REPORT
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P I PR E s E R R E R R RS E A SRR R SR AR R SRRt SRR SRR R B Y e R SRS R AR SRS SR N

Detector Name:
Sample Geometry:

Sample Title:

* +
]

@
]

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

{(keV)

1460.
1173.
1332.
702
871.
433
614
722.
604.
795.
661.
121.
344.
1408.
123.
723
1274
86.
105.
583

727.
238.
609.
1120.
.49

1764

295
351.
186.
338.
911.
968.

59.

Energy

B2#*
23%
49%

.65

0%

.50
.30

90
72
86
66 %
78
28
01
07

.30
.43

S5
31

19

33
63
32*
292

22
93
21
32
20
97
54

5456-A

B102110DFSWMO26GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Yield
(%)

10.
99.
99.
99.
99.
90.
89.
90.
97.
85.
85.
28.
26,
21.
40.
20.
34.
30.
21.
85.

6.
.60

43

45.
14,
15.
18.
35.
.64
11.
25,
15.
35

3

66
85
98
81
89
50
80
g0
62
46
10
67
60
07
40
06
80
70
10
00
67

49
92
30
42
&0

27
80
80
90

Line MDA Nuclide MDA Activity
(pci/mM*2 )

R NPRPUBVYURRPERNMEPRPHRORRARAGAHE ENE R oo

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

.044E+005
.273E+003
.262E+003
.151E+004
.527E+004
.765E+004
.879E+004
.531E+004
.135E+004

879E+004

.490E+004
.651E+004
.167E+004
.312E+004
.735E+004
.931E+004
.5B4E+004
.B4BE+004
.114E+004
.989E+004
.914E+005
.321E+004
.65BE+004
.071E+005
.163E+005
.048E+004
.999%E+004
.693E+005
.467E+005
.690E+004
.089E+005
.587E+004

(pci/M*2 )

1.04E+005
8.26E+003

1.15E+004

1.53E+004

1.8BE+004

1.49E+004
6.17E+004

6V
4 58E+004
4.85E+004
1.99E+4+004
1.91E+005
4.32E+004
2.66E+004
5.00E+004
5.69E+005
7.69E4+004

6.56E+004

{(pCi/M*2 )

NN N

.531E+005
.837E+004
.334E+004
.305E+004
.446E+003
.811E+003
.577E+003
.286E+003
.439E+004¢
7.156E+003
.038E+005
.986E+003
.118E+004
.096E+004
.158E+004.v
.241E+004

2.961E+004

2
-9
2
5
3
4
=8
9.
4
5
1
-3
4
=i
7.

.493E+004
.945E+003
.291E+004
.874E+004
.361E+004
.124E+004
.618E+004

943E+004

.258E+4004
.904E+004
.069E+004
.672E+004
.135E+004
.C38E+005

347E+003

the nuclide identification

Dec. Level
(pci/M*2 )

4 .364E+004
3.826E+003
3.266E+003
5.134E+G03
6.944E+Q03
8.293E+003
8.748E+003
6.960E+003
1.009E+004
8.623E+003
6.740E+003
3.226E+004
2.924E+004
2.732E+004
2.297E+004
3.151E+004
2.049E+004
2.323E+004
4.419E+004
9.281E+003
8.624E+004
2.080E+004
1.202E+004
4.B26E+004
5.172E+004
4.311E+004
2.379E+004
2.760E+005
6.259E+004
3.570E+004
4 .9B0E+004
3.152E+004

the region is outside the spectrum, or MDA has not been calculated

[1275]

Half-life too short to be able to perform the decay correction
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5 e sk ok K GAMMA SPECTRUM ANALYS IS8 ok ko k
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Filename: C:\GENIE2K\CAMFILES\00004648.CNF

Report Generated On : 4/12/2018 6:26:07 PM

Sample Title : B102110DFSWM027GD

Sample Description : U2 CTMT UNDER VESSEL

Sample Identification 8 027

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) : 85 - 8192

Identification Energy Tolerance : 10.000 kev

Sample Size :  1.256E+001 M*2

Sample Taken On : 4/11/2018 2:29:00 PM

Acquisition Started : 4/11/2018 2:29:13 PM

Live Time : 600.0 seconds

Real Time : 600.2 seconds

Dead Time : 0.04 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 4/12/2018
Efficiency ID : 2MLINERO.153CM

ﬂa&* \}a[f’oiasz’ﬁi
qli3l18 0?32
Sl MAall

[1276]
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**************************************************************************

* ok kK PEAK ANALYSTIS REPOR T *k KKk

*************************************************************************

Detector Name: 5456-4A

Sample Title: B102110DFSWMO027GD
Peak Analysis Performed on: 4/12/2018 6:26:06 PM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid {keVv) (keV) Area Uncert. Counts
1 126- 133 129.43 32.36 0.61 2.09E+001 16.81 1.91E+001
2 286- 307  301.05 75.2¢6 1.01 8.15E+001 49.09 2.05E+002
3 2424- 2438 2431.28 607.82 1.74 5.07E+001 17.59 9.28E+000
4 2629- 2648 2638.89 659.72 1.44 2.82E+002 36,14 1.25E+001
5 4674- 4687 4680.45 1170.11 0.47 2.75E+001 14.26 8.46E+000
6 5310- 5323 ©5316.81 1329.20 0.68 1.89E+001 11.48 5.13E+000
7 5818- 5839 5829.11 1457.28 .68 1.21E+002 23.72 5.36E+000

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1277]
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*************************************************************************

IDENTIFICATTION

chkkkdkkkhddhhkhhhhkhbhhdhdbhdbkhhhdb bk bbbk h kb d bk h kb bk bk hh ok ko khkk ik ko kk k& & %

ok ok ok ok NUCLTIDE

Sample Title:

Nuclide Id
Name Confidence
K-40 0.980
Co-60 0.984
Cs-137 0.9594
Bi-214 G.442

Energy

B102110DFSWM027GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

{keV)

1460.
s 23

1173

1332.
661.
609.

1120.

1764.

g2+

49%
66 *
32%
29
49

Yield

(

10.
99,
99.
85.
45,
14.
15.

* = Energy line found in the

@ = Energy line not used for
10.000 kev

Energy Tolerance
Nuclide confidence index threshold = 0.30
Errors quoted at

2.000 sigma

Activity
) (pCi/M*2 )
66 7.63525E+005
85 1.65127E+004
98 1.20701E+004
10 1.47721E+005
49 4.75503E+004
92
30
spectrum.

R EPORT XLk

Activity
Uncertainty

1.64092E+005
8 .65194E+003
7 .40607E+003
2.59212E+004
1.74539E+004

Weighted Mean Activity

[1278]
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dokok ok INTERFERENCE CORRECTETD R EPORT dekidekk

ok khkhkhkrEhkhkhkh i hkdrdhdhdrhhhkhkhhhrhdhhbdbhbdbddhbhbhbhhhkdhdhddddbdddd i hdhrdrhodhdkhxd

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/M*2 ) Uncertainty
K-40 0.980 7.635249E+005 1.640916E+005
Co-60 0.984 1.394877E+004~- 5.626282E+003
Cs-137 0.994 1.477209E+0054 2.592115E+004
Bi-214 0.442 4 .755026E+004 1.745393E+004

2
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide containg energy lines not used in Weighted Mean Activity

Hown

Errors quoted at 2.000 sigma

ok ok ok ok ok ok ok UNIDENTTITFTIED PEAEKS Ak kkkk kK

Peak Locate Performed on: 4/12/2018 6:26:06 PM

Peak Locate From Channel: 85
Peak Locate To Channel: g192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 32.36 3.4802E-002 80.50
2 75.26 1.3587E-001 60.22

= First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

it

Errors quoted at 2.000 sigma

[1279]
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Nuclide MDA Report

********************************************************************************

* ok okokok NUCLTIDE MDA REPORTT kkk Kok

XSRS SRR R R AR R R SRR R SRR EER R E R R R i I I S A S AU ST SRS S U OISR ORI T AU

Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWM027GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level

Name (keV} (%) (pCi/M*2 ) (pci/M*2 ) (pci/M*2 ) (pCi/M*2 )

K-40 1460.82* 10.66 1.102E+005 1.10E+005 7.638E+005 4.654E+004

Co-60 1173.23*% 95.85 1.114E+004 9.63E+003 1.651E+004 4.761E+003

1332.4%* 99.98 9.627E+003 1.207E+004 3.948E+003

Nb-94 702.65 99.81 1.444E+004 1.44E+004 -9_.052E+003 6.599E+003

871.08% 99.89 1.527E+004 3.410E+003 6.944E+003

Ag-108m 433.80 90.50 1.714E+004 1.55E+004 7.446E+003 8.0368+003

614.30 89.80 1.636E+004 -2.574E+004 7.535E+003

722.90 90.80 1.551E+004 3.940E+003 7.062E+003

Cs-134 604.72 9%7.62 2.031E+004 1.75E+004 1.656E+004“ 9.563E+003

795,86 85.46 1.751E+004 -1.471E+004 7.3983E+003

Cs-137 661.66*% B85.10 1.283E+004 1.28E+004 1.477E+005 5.709E+003

Eu-152 121.78 28.67 7.207E+004 6.32E+004 4.047E+004v 3.504E+004

344 .28 26.60 6.320E+004 -2.782E+004 3.000E+004

1408.01 21.07 6.689E+004 3.408E+004 2,920E+004

Eu-154 123.07 40.40 5.105E+004 4.13E+004 2.763E+004Y 2.482E+004

723.30 20.06 6.931E+004 -8.858E+004 3.151E+004

1274 .43 34.80 4.133E+004 -6.340E+003 1.823E+004

Eu-155 86.55 30.70 7.582E+004 7.58E+004 7.691E+004 3.692E+004

105.31 21,10 9.707E+004 -3.845E+003 4.718E+004

T1-208 583.19 85.00 2.125E+004 2.12E+004 3.421E+004 9.960E+003

Bi-212 727.33 6.67 2.199E+005 2.20E+005 3.360E+004 1.00BE+005

Pb-212 238.63 43.60 4.255E+004 4.26E+004 -2,.065E+004 2.047E+004

Bi-214 609.32% 45.49 1.846E+004 1.85E+004 4.755E+004 7.959E+003

1120.29 14.92 1.245E+005 3.332E+004 5.696E+004

1764 .49 15.30 1.336E+005 1.342E+005 6.010E+004

Pb-214 295.22 18.42 95.854E+004 4.87E+004 4.643E+004 4.714E+004

351.93 35.60 4.870E+004 1.185E+003 2.314E+004

Ra-226 186.21 3.64 b5.541E+4005 G5.54E+005 2.407E+005 2.684E+005

Ac-228 338.32 11.27 1.484E+005 6.89E+004 6.479E+004 7.047E+004

911.20 25.8B0 6.894E+004 -7.871E+4003 3.172E+004

268.97 15.80 1.139E+005 -4 .955E+004 5.229E+004

Am-241 59.54 35.90 6.88B0E+004 6.88E+004 1.148E+004 3.313E+004
+ = Nuclide identified during the nuclide identification

*
I

Energy line found in the spectrum
> = Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

[1280]

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYS IS >k k ok ok

hohkkkhkhhhkhhhd ok h ke h bk h bk hh ok ko h ke ke hh ok ok Aok h k% o ook ok ok e ok e ok o ok o ok e e o &

*kk kX

ilename: C:\GENIE2K\CAMFILES\00004649.CNF

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sanmple

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/12/2018 6:26:48 PM

B102110DFSWM028GD

U2 CTMT UNDER VESSEL
028

GAMMA DIRECT

3.00
85 - 81892
85 - 8192
10.000 kev

1.256E+001 M"2

4/11/2018 2:48:00 PM
4/11/2018 2:49:12 PM

600.0 seconds
600.3 seconds

0.05 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 4/12/2018

Efficiency ID

2MLINERO.153CM

S,

@alfa \/&[r\(]qg‘;\’a
q/13(18 | ?“V/?
Nyl
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Page
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REPORT

P T s T A RS S R RS ENEE S S S S SR RE R R R AR SRR R R A RTERERE XN R N R X XN

% K koK P

Detector Name:

Sample Title:

Peak Analysis Performed on:

E A K

5456-A
B102110DFSWM028GD
4/12/2018

ANALYSTIS

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 285- 306
2 333- 354
3 480- 493
4 949- 959
5 1398- 1409
6 2424- 2437
7 2630- 28647
8 3124- 3135
9 4428- 4441

10 5610- 5623

11 5817- 5839

M = First peak in
m = Other peak in
F Fitted singlet

~rrors quoted at

Peak
centroid

300.03
338.79
486.02
953.28
1403 .45
2430.24
2639.06
3129.81
4434.99
5616.66
5828.22

a multiplet region
a multiplet region

Energy
(kev)

75.01

84.95
121.50
238.32
350.86
607.56
659.77
782.45
1108.75
1404 .17
1457.06

2.000 sigma

FWHM
(keV)

1.00
1.24
0.72
0.75
0.62
0.54
1.17
0.76
0.35
1.33
1.71

[1282]

6:26:48
85
8192

Net Peak Net Area

Area

3.13E+002
8.93E+001
7.20E+001
2.34E+001
2.85E+001
5.05E+001
1.78E+002
1.50E+4001
2.27E+001
3.23E+001
1.42E+002

PM

Unicert.

77.
73.
44 .
28.
.14
i9.
31

9.
12.

19

12
25

31
75
59
43

90
22
49
26

.16
.48

* % k% k

Continuum
Counts

3.15E+002
3.37E+002
1.53E+002
7.36E+001
2.45E+001
1.75E+001
2.03E+001
3.00E+000
5.31E+000Q
1.6BE+000
5.48E+000
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e P T Y RIS E SRS SR AR AR E R AR A SRS SRR RRS R RN R RS L EEEEE SRS TR R R

e ok ke NUCLIDE IDENTIFICATTION R EPORT Tk

IPEX TS LR LS RS SRS S SRR SRR R R R R R R AR R AR LSRR RREER RS R ER SRR EEEETEEE TR TR

Sample Title: B102110DFSWM0O28GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Nuclide Id Energy Yield Activity Activity
Name Confidence {(keV) (%) (pCi/M*2 ) Uncertainty
K-40 0.978 1460.82%* 10.66 8.95575E+4+005 1 .79005E+005
Cs-137 0.994 661.66% 85.10 9.28502E+004 1 .97801E+004
Eu-152 0.970 121.78%* 28.67 5.29644E+004 3 .,44519E+004
344.28%* 26.60 3.40338E+004 2.35290E+004
1408.01%* 21.07 1.01248E+005 3 .89389E+004
Eu-155 0.337 86.55* 30.7¢C 6.65660E+004 5 .65870E+004
105.31 21.10
Pb-212 1.000 23B.63%* 43.60 1.39959%9E+004 1.71180E+004
Bi-214 0.441 600 .32%* 45.49 4.73366E+004 1.95062E+004
1120.29 14.92
1764.49 15.30
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance 10.000 kev
Nuclide confidence index threshold = Q.
Errors guoted at 2.000 sigma

30
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IEEE TR R RS SRR SRS R RS EEEE R RS RS EREEEREEETEERE IR TR X IR TR R I AU S RS A Y

*kok ok ok INTERFERENCE CORRECTETD R EPORT LS i

kkxhkkhhkdhhhhhodhdrh bk dhrdhdhhhkh kA hkh T hkdr kR khhkFrhrbhrhhh Ak rhhkhdkhdhdhdkkkd kK

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M"2 ) Uncertainty
K-40 0.978 B.555749E+005 1.790054E+005
Cs-137 0.95%4 9.295016E+004 . 1.978008E+004
Eu-152 0.970 5.225402E+004/ 1.73B57%E+004
Eu-155 0.337 6.656603E+004 5.658704E+004
Pbh-212 1.000 1.393585E+004 1.711801E+004
Bi-214 0.441 4.733663E+004 1.950620E+004

X Pb-214 0.437

? = Nuclide 1s part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma
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dook vk kK ok ok ok UNIDENTIFTIETD PEAZEKZES R ok kk A kKRR

Peak Locate Performed on: 4/12/2018 6:26:48 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. {keV) Counts per Second % Uncertainty Type Nuclide
1 75.01 5.2203E-001 24 .68
8 782.45 2.5000E-0Q002 6£63.25 Sum
o 1108.75 3.7813E-002 54 .02

M = First peak in a multiplet region
m = Other peak in a multiplet region
F Fitted singlet

Errors quoted at 2.000 sigma
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Page 6

I TR EEs 22 E R AR R R 222 R RS R R R R R RS R R R E R R R R R B R E R E R R R e T U R T T I SR SR I 3

d*kk koK

NUCLTIDE

MDA

REPORT

&k ok k ok

EEXTEEEEX SR SRS S SR R R A RS S R A AR R R R R X SRt S R R R R R R R R R R R R LR LR e e R E L R R

Detector Name:
Sample Geometry:

Sample Title:

5456-4

B102110DFSWMO28GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

5

> = Calculated MDA is zero due to zero counts in the region, or

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-~134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

Energy
{keV)

1460
1173
1332
702
871
433
614
722
604
795
661
121
344
1408
123
723
1274
86

105.
583.

727
238
609
1120
1764
295
351
186
338
911
968
59

.B2x*
.23
.49
.65
.09
.90
.30
.80
.72
.86
.66%
.78%*
.28%
.01+
.07
.30
.43
“BH*
3.l
19
33
.63%
N
.29
.49
.22
~93%
.21
.32
.20
.97
.54

(

89

28
26

21.
.40
20.
.80
30.
21.
85.
.67
.60
45,
14.
15.
.42
35.

3.
11,
25.
15.
35,

40

34

6
43

18

Yield
% )

10
.85
S9.
99.
99.
90.
89.
90.
97.
85.
85.
.67
.60

66

98
81
B9
50
80
80
62
46
10

07

06

70
10
00

49
92
30

60
64
27
80
80
90

Line MDA Nuclide MDA Activity
(pci/M*2 )

NHEHCNPFPONPFRFRERENNNNMNNMNNRPOR JSUTWROHRPOMNRFRRBRRBRNDDR

= Nuclide identified during
= Energy line fcund in the spectrum

.120E+005
.380E+004
.216E+004
.479E+004
.856E+004
.873E+004
.962E+004
.740E+004
.320E+004
.960E+004
.539E+004
.185E+004
.443E+004
.066E+004
.576E+004
.550E+004
.035E+004
.947E+004
.115E+005
.239E+004
.376E+005
.786E+(004
.402E+004
.357E+005
.116E+005
.022E+005
.573E+004
.613E+005
.57BE+005
.564E+004
.232E+005
.523E+004

the nuclide

(pci/mM*2 )  (pCi/M"2 )
1.12E+005 8.956E+005
2.22E+4004 1.951E+004
9.478E+003v
1.48E+004 9.612E+003
9.248E+003
1.74E+004 5.264E+003
-5.920E+003
-8.694E+002
1.96E+004 3,247E+004v
-9.108E+003
1,.54E+004 9.295E+004
3.07E+004 5.296E+004
3.403E+4004
1.012E+005
4.04E+004 -5.232E+004
0/ ~7.529E+004
1.144E+004
8.95E+004 6.657E+004
5.352E+004
2.24E+004 1.836E+004
2.3BE+005 -2.398E+005
2.79E+004 1.400E+004
2.40E+004 4.734E+004
1.245E+005
8.949E+004
2.57E+004 3.214E+004
2.543E+004
5.61E+005 2.095E+005b
7.56E+004 8.967E+003
5.386E+004
-1.699E+005
7.52E+004 -1.720E+004
identification

Dec.

Level

(pCi/H*2 )

4.743E+004
1.109E+004
1.021E+004
6.771E+003
8.587E+003
8.832E+003
9.162E+003
8.007E+003
1.101E+004
9.024E+003
6.989E+003
2.493E+004
1.560E+004
1.109E+004
2.717E+004
3.460E+004
dowe
4
5
1
1
1
1
&
4
4
1
2
7
3
5
3

774E+004

.373E+004
.438E+004
.053E+004
.093E+005
.312E+4004
.074E+004
.253E+004
.207E+004
.B96E+004
.166E+004
.721E+005
.502E+004
.507E+004
.695E+004
.635E+004

the region is outside the spectrum, or MDA has not been calculated

[1286]

Half-life too short to be able to perform the decay correction
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"ilename: C:\GENIE2K\CAMFILES\00004672.CNF

Report Generated On : 4/13/2018 11:00:18 AM

Sample Title : B10211CDFSWM029GD

Sample Description : U2 CTMNT UNDERVESSEL

Sample Identification : 029

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) : 85 - Bl92

Identification Energy Tolerance : 10.000 kev

Sample Size : 1.256E+001 M*2

Sample Taken On : 4/12/2018 8:18:00 AM

Acquisition Started : 4/12/2018 8:21:58 AM

Live Time 2 600.0 seconds

Real Time ; 600.4 seconds

Dead Time : 0.07 %
Energy Calibration Used Done On s 3/15/2018
Efficiency Calibration Used Done On : 4/12/2018
Efficiency ID : 2MLINERO.153CM

Da{f‘- \/a/r\o/a é’ciﬂ
y/i3/19 (0¥

S Vit b0 Y

[1287]

—



Peak Analysis Report

4/13/2018

11:00:18 AM

Page 2

ITEE SRS SA SRR SRR RS RS AR RS R R SRR SRS RS EREESREEE AR SR RS SRR EEETRRTE L IR T LT

REPORT

ITEEEEEE LSS R S SRE SR SRRttt Rl il s tsl iR iR AR R AR RE TR EEEETE R T EET XS

ok ok k&

Detector Name:
Sample Title:

PEAK

5456-A

B102110DFSWM029GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 135
2 283- 307
3 330- 347
4 482- 494
5 1373- 1386
6 2436- 2450
7 2642- 2660
8 231le- 3128
9 3858- 3871

10 4450- 4463

11 4696- 4710

12 5334- 5350

13 5635- 5652

14 5846- LHB66

= First peak in
F = Fitted singlet

Errors quoted at

Peak
centroid

129.68
301.64
340.86
489.48
1380.53
2442 .28
2651.64
3122.46
3864 .50
4456.47
4703.20
5342.80
5643.78
5855.87

Energy

ANALYSTIS

4/13/2018

(keV)

32

75.
85.
.37
345.
610.
662.
780.
966 .
1114.
1175.
1335.
1410.
1463.

122

2.000 sigma

.42

41
21

13
57
91
61
13
12
80
70
94
97

a multiplet region
m = Other peak in a multiplet region

FWHM

(

OHRPCOHOHHEROORO

keV)

.81
.01
.54
.86
18
.07
35
.59
.48
.58
.88
.15
.64

o)
w0

[1288]

Net Peak Net Area
Unicert.

HOR B NWWWHh G -dE WO

11:00:18 AM

85
81592

Area

.40E+001
.79E+002
.22E+002
.6B8E+001
.98E+001
.10E+001
.B9E+002
.20E+001
.74E+001
.90E+001
.23E+001
.B8E+001
.27E+4001
L27E+002

24.78
106.25
79.86
56.22
27.48
22.69
44.76
17.29
15.61
16.45
19.01
15.75
16.33
24,892

%ok ok kk

Continuum

RGBS HE P R WWEs NG W

Counts

.60E4+001
.92E+002
.50E+002
.71E+002
.32E+001
.Q0E+001
.32E+001
.60E+001
.55E+000
.40E+001
.67E+001
.25E+000
.31E+000
.79E+000
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IDENTIFICATTION

REPORT
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Sample Title:

Nuclide

Name

K-40
Co-60

Cs-137
Eu-152
Eu-155

Bi-214

*

@

Energy Tolerance :
Nuclide confidence index threshold
Errors quoted at

noi

Id

Confidence

0.984
0.987

0.997

0.996

0.338

0.723

B102110DFSWMO029GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Energy
(keV)

1460.82*
1173.23%*
1332.49%*
661.66%*
121.78%*
344 .28%*
1408.01%*
86.55%
105.31
609 .32%*
1120.29%*
1764.49

Yield
(%)

10.66
99.85
99.98
85.10
28.67
26.60
21.07
30.70
21.10
45,49
14.92
15.30

OCHoOUOMDWND®

W

IDENTIFIED NUCLIDES

Activity
(pci/M*2 )

.07345E+005
.54008E+004
.12581E+004
.03854E+005
.64102E+004
.26260E+004
.65556E+005
.09762E+004

.85306E+004
.13363K+005

Energy line found in the spectrum.
Energy line not used for Weighted Mean Activity

10.000 keV

2.000 sigma

- 0.30

[1289]

Activity
Uncertainty

1.73014E+005
1.16079E+004
1.04055E+004
3 .38955E+004
4 .28265E+004
3 .52502E+004
5.30024E+004
6 .21064E4+004

2 .18199E+004
6 .49571E+004

....................

3
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*************************************************************************

Ykodok ok INTERFERENTCE CORRECTETD R EPORT Fkokokk

************************************************************************

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M*2 ) Uncertainty
K-40 0.984 8.073447E+005 1.730137E+005
Co-60 0.987 2.864845E+004v 7.74B124FE+003
Cs-137 0.997 Z.038539E+005v 3.389545E+004
Eu-152 0.996 9.155165E+004/ 2.421110E+004
Eu-155 0.338 9.097619E+004 6.210638E+004
Bi-214 C.723 4.611B25E+004 2.068410E+004

X Pb-214 0.390

? = Nuclide is part of an undetermined solution
X Nuclide rejected by the interference analysis
@ Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

[1290]



Interference Corrected Activity Report

* ok gk ok kokok kX UNIDENTTIFTIED

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Peak Energy Peak Size in
No. (keV) Countes per Second
i, 32.42 8.9981E-002
2 75.41 6.3142E-001
8 780.61 5.3333E-002
9 966.13 6.2409E-002

M
m
F = Fitted sginglet

Errors quoted at 2.000 sigma

4/13/2018 11:00:18 AM Page b5

PEAEKS Kok dekodk ok ok ok ok ok

4/13/2018 11:00:18 AM

85
8192
Peak CPS Peak Tol
% Uncertainty Type Nuclide
45.90
28.04
E4.03 Sum
41.689 Tol. Ac-228

First peak in a multiplet region
Other peak in a multiplet region

[1291]
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWMQ29GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide  Energy Yield Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (%) (pci/M*2 ) (pCi/M*2 ) (pCi/M"2 )} (pCi/M*2 )
K-40 1460.82* 10.66 1.278E+005 1.28E+005 8.073E+005 5.532E+004
Co-60 1173.23* 99.85 1.534E+004 9.42E+003 2.540E+004 6.859E+003
1332.49*% 99,98 9.425E+003 3.126E+004 3.845E+003

Nb-94 702.65 99.81 1.727E+004 1.73E+004 -1.065E+004 8.011E+003
871.09 99.89 1.921E+004 7.546E+003 8.911E+003

Ag-108m 433.90 90.50 2.211E+004 2.06E+004 -3.543E+003 1.052E+004
614.30 89.80 2.643E+004 2.840E+004 1.257E+004

722.90 90.80 2.063E+004 5.397E+003 9.623E+003

Cs-134 604.72 97.62 2.244E+004 2.22E+004 -1.046E+004 1.063E+004
795.86 85.46 2.216E+004 1.072E+004~ 1.031E+004

Cs-137 661.66* B85.10 1.967E+004 1.97E+004 2.039E+005 9.127E+003
Eu-152 121.78* 28.67 6.656E+004 4.57E+004 ©5.641E+004 3.228E+004
344 .28*% 26.60 4.569E+004 8.263E+004 2,124E+004

1408.01* 21.07 4.719E+004 1.656E+005 ,1.935E+004

Eu-154 12307 40.40 7.266E+004 5.36E+004 2.269E+004v 3.562E+004
723 .30 20.06 9.343E+004 4.494E+4004 4.357E+004

1274 .43 34.80 5.364E+004 3.371E+004 2.439E+004

Eu-155 86.55* 30.70 9.587E+004 S.59E+004 9.088E+004 4.693E+004
105.31 21.10 1.333E+4005 -1.039E+005 6&.527E+004

T1-208 583.19 85.00 2.348E+004 2.35E+4004 -1.619E+004 1.108E+004
Bi-212 727.33 6.67 2.936E+005 2.94E+005 1.018E+005 1.373E+005
Pb-212 238.63 43.60 ©5.492E+004 5.49E+004 2.263E+004 2.665E+004
Bi-214 609.32* 45.49 3.150E+004 3.15E+004 3.853E+004 1.448E+004
1120.29*% 14.92 9.057E+004 1.134E+005 3.999E+004

1764 .49 15.30 1.26BE+005 9.492E+004 5.666E+004

Pb-214 295.22 18.42 1.148E+005 3.41E+004 3.592E+4+004 5.529E+004
351.93* 35.60 3.414E+004 6.174E+4004 1.587E+004

Ra-226 186.21 3.64 6.991E+005 6.99E+005 -2.92BE+005 3.410E+005
Ac-228 338.32 11.27 1.848E+005 9.22E+004 -1.184E+005 8.8B68E+004
$11.20 25.80 9.218E+004 1.140E+005 4.334E+004

968.97 15.80 1.580E+005 1.139E+005 7.438E+004

Am-241 59.54 35.920 9.431E+004 9.43E+004 -2.575E+004 4.589E+004

*
|

the region is outside the spectrum,
Half-life too short to be able to perform the decay correction

[1292]

Nuclide identified during the nuclide identification
= Energy line found in the spectrum
= Calculated MDA is zero due to zero counts in the region, or

or MDA has not been calculated
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Milename: C:\GENIE2K\CAMFILES\00004673.CNF

Report Generated On : 4/13/2018 11:06:07 AM

Sample Title : B102110DFSWMO30GD

Sample Description : U2 CTMNT UNDERVESSEL

Sample Identification : 030

Sample Type : GAMMA DIRECT

Sample Geometry -

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 8192

Peak Area Range (in channels) : 85 - 8192

Identification Energy Tolerance : 10.000 kev

Sample Size :  1.256E+001 M*2

Sample Taken On : 4/12/2018 8:43:00 AM

Acquisition Started : 4/12/2018 8:43:47 AM

Live Time - 600.0 seconds

Real Time : 600.6 seconds

Dead Time 4 0.10 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 4/12/2018
Efficiency ID : 2MLINERO.153CM

Daézq \/a [‘ Jq ge qﬂ
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Detector Name:
Sample Title:

PEAK

5456-A

B102110DFSWMQO30GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 138
2 284 - 311
3 333- 346
4 480~ 495
5 1375- 1389
& 2435- 2448
7 2640- 2665
8 3114~ 3130
9 38Be- 3872

10 4450- 4465

11 4694- 4713

12 5332- 5350

13 5635- 5652

14 5848- 5867

First peak in
Other peak in
Fitted ginglet

no

m
¥

Errors quoted at

Peak
centroid

130.

301.

341.

489,
1379.
2442,
2651.
3122.
3864.
4457,
4702.594
5341.17
5644.62
5856.50

17
76
16
07
90
68
76
59
14
69

Energy

ANALYGSTIS

4/13/2018

(keV)

32
75

85.

122

344.
.67

610

662.
780.
266 .
.42
1175.
1335.
1411.
.12

1114

1464

2.000 sigma

.b4
.44

29

.27

27

94
&5
03

74
29
16

a multiplet region
a multiplet region

FWHM

(kev)

HFHPRPHOODOFFQOOOHO

.90
.14
.76
.62
.88
.85
.46
.67
.80
.54
.18
.02
.03
00

[1294]

Net Peak Net Area
Uncert.

00 0o ~] i i U000 g

11:06:07 AM

85
8192

Area

.39E+002
.45E+002
.43E+002
.57E+001
.60E+001
.43E+001
.05E+0C03
.31E+001
.90E+001
.40E+001
.40E+001
.48E+001
.29E+001
.39E4002

40.
133.
79.
82.
41.
22.
94.
18.
20.
17.
23.
20.
18.
24.

97
10
43
07
13
96
08
97
22
89
61
92
92
71

%ok kK

Continuum

BN E R H BB RE G W oo

Counts

L7TE4001
.18E+002
.18E+002
.32E+002
.12E+002
.77E+001
.00E+001
.49E+001
.70E+001
.20E+001
.80E+001
.20E+000
.10E+000
.3BE+000
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Sample Title: B102110DFSWM030GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

.................... IDENTIFIED NUCLIDES i VMG g o s g gr DA I

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/M"2 ) Uncertainty
K-40 0.983 1460.82%* 10.66 8.80012E+005 1 .74476E+005
Co-60 0.989 1173.23* 99,85 4.44657E+004 1 .46291E+004
1332.49% 95.98 5.43626E+004 1 .40966E+004
Cs-137 0.997 661.66% 85.10 1.07372E+006 1 .37947E+005
Eu-152 0.995% 121.78%* 28.67 £.29874E+004 6 .16103E+0Q04
344 .,28% 26.60 1.01780E+005 5.14676E+004
1408.01* 21.07 2.60487E+005 6 .29892E+004
Eu-155 0.338 86 .55* 30.70 1.1106BE+005 6 ,30537E+004
105.31 21.10
Bi-214 0.724 609.32%* 45.49 5.09925E+004 2 .24287E+004
1120.29%* 14 .92 1.72023E+005 7 .13025E+004
1764 .49 15.30

* - Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 10.000 kev

Nuclide confidence index threshold = 0.30

Errors quoted at 2.000 sigma

[1295]
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence {(pCci/M*2 ) Uncertainty
K-40 0.983 8.800121E+005 1.744762E+005
Co-60 0.289 4.959757E+0044 1.015082E+004
Cs-137 0.997 1.073716E+006v 1.379468E+005
Eu-152 0.885 1.351290E+005v 3.346374E+004
Eu-155 0.338 1.110676E+005 6.305365E+004
Bi-214 0.724 6.188982E+004 2.139517E+004

X Pb-214 0.388

7
X
@

Nuclide is part of an undetermined soclution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

[1296]



Interference Corrected Activity Report

kokkokkokokkkk UNIDENTTIUPF¥®IED PEAKS
Peak Locate Performed on: 4/13/2018
Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (kev) Counts per Second % Uncertainty
1 32.54 2.3213E-001 29.42
2 75.44 1.2425E+000 17.85
8 780.65 7.1774E-002 44 .05
9 966.03 8.1667E-002 41 .27
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

4/13/2018

[1297]

11: 06:07 AM

hhk khkkkkkkk

11: 06:07 AM

Peak
Type

Sum
Tol.

Page 65

Tol.
Nuclide

Ac-228
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NUCLTIDE

MDA

REPORT
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g***3\'**************************************************************************

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSWMO30GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

b3

&
I

Nuclide
Name

K-40
Co-60

Nb-954

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

il

I

Energy

(keV)

1460.
1173
1332

702

433
614
722
604
795,
661.
121.
344
1408
123
723
1274
B6.
105
583
727
238

1120
1764

186

338.
.20

911

968.
.54

55

B2*

L23%
.49%*
.65

871.
.90
.30
.80
72

09

86
66%*
78%

.28%
.01*
.07
.30
.43

55%

.31
.19
.33
.63
609.
L29%
.49
295,
351 .
.21

32%*

22

93%

32

97

Yield
%)

{

10.
.85
.98
99.
99.
90.
89.
90.
97.
85.
85.
.67
.60

29
99

28
26

21.
.40

40

20.
.80
30.
21.
85.

6.
.60
.49
.92

34

43
45
14

15
18.
35,
.64

3

11.
25.
I5.
35.

66

81
89
50
80
80
62
46
10

07

06

70
10
00
67

30
42
60

27
80
80
90

(pCi/M™2

HEFONOVYURRPOCNOAONNMNPOUNWOWOWSNTYOYNMNNMNNNNWNEREPBPWY

.540E+004
.761E+004
.212E+004
.903E+004
.308E+004
.204E+004
.966E+004
.122E+004
.746E+004
.300E+004
.355E+004
.863E+004
.467E+004
.500E+004
.953E+004
.542E+004
.292E+004
.437E4+004
.721E+005
.941E+004
.858E+005
.951E+004
.976E+004
.781E+00C4
.195E+005
.540E+005
.579E+004
.2891E+005
.380E+005
.849E+004
. 796E+005
.199E+005

Line MDA Nuclide MDA Activity
(pCi/M*2 ) (pCi/M"*2
9.54E+004 8.800E+005
1.22E+004 4.447E+4+004

5.436E+004
1.90E+004 -1.848E+004
1.801E+004
2.12E+004 1.330E+004
3.676E+004
-1.295E+004
2.30E+004 6.370E+003V
-7.895E+4+003
2.35E+004 1.074E+006
3.50E+004 6.299E+004
1.018E+005
2,605E+005
5.29E+004 1.208E+004v
-1.358E+40056
4 613E+004
9.44E+004 1.111E+005
3.61%2E+004
2.94E+004 1.497E+004
2.86E+005 -2.4692E+005
6.95E+004 -1.689E+004
2.98E+004 5.099E+004
1.720E+005
4 _646E+004
5.58E+004 -3.693E+004
7.605E+004
9.29E+005 2.433E+005
8.85E+004 -1.869E+005
4 _065E+004
2.815E+005
1.20E+005 -1.460E+005
ide identification

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the regilon,

the nucl

or

Dec.

Level

(pci/M*2

MO BEHRRNJU WHWHEDEBOBBRWEHRRPRORR B @O W

.911E+004
.993E+003
.228E+003
.893E+003
.085E+004
.549E+004
L418E+004
.915E+003
.314E+004
.073E+004
.106E+004
. 832E+004
.573E+004
.325E+004
.406E+004
.457E+004
.403E+004
.618E+004
.466E+004
.404E+004
.334E+005
. 395E+004
.361E+004
.861E+004
.300E+004
.484E+004
.670E+004
.560E+005
.153E+005
.149E+004
.515E+004
.B70E+004

the region is outside the spectrum, or MDA has not been calculated

[1298]

. Half-life too short to be able to perform the decay correction
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ilename: C:\GENIE2K\CAMFILES\00004674.CNF

Report Generated On : 4/13/2018 11:08:17 AM
Sample Title : B102110DFSWM031GD
Sample Description : U2 CTMNT UNDERVESSEL
Sample Identification : 031

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8152

Peak Area Range (in channels) : 85 8192
Identification Energy Tolerance : 10.000 keV

Sample Size 1.256E+001 M*2

Sample Taken On : 4/12/2018 10:17:00 AM
Acquisition Started : 4/12/2018 10:17:57 AM
Live Time 600.0 seconds
Real Time 600.3 seconds
Dead Time : 0.05 %

Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 4/12/2018
: 2MLINERO.153CM

Efficiency ID

[1299]
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Detector Name: 5456-A

Sample Title: B102110DFSWM031GD
Peak Analysis Performed on: 4/13/2018 11:08:16 AM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts
1 126- 136 130.57 32.64 1.11 2.02E+001 20.01 2.5BE+001
2 288- 310 301.65 75.41 1.12 1.69%9E+002 58.22 1.75E+002
3 1405- 1416 1410.80 352.70 1.12 2.52E+001 17.59 2.08E+001
4 2435~ 2449 2441.62 610.40 0.38 3.58E+001 16.53 1.13E+001
5 2642~ 2662 2651.57 662.89 1.69 1.77E+002 31.84 2.10E+001
6 4697- 4710 4703.63 1175.91 1.1%9 3.09E+001 13.41 5.15E+000
7 5335- 5349 5342.36 1335.59 1.00 4.02E+001 15.13 5.76E+000
8 b5846- 5866 5856.71 1464.18 1.38 1.01E+002 22,77 7.85E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

i = Jic
r u

Errors quoted at 2.000 sigma

[1300]
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orrected Activity Report
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Page 4

I TEEEEREEE RS ESA SRS LSS RS R R RR R EREERE SRS EEE R R I R I I Y rJ R ot TR D TRt TR S TR TRPY TR P PR R )

* ok kK INT

ERFERIENCE CORRECTETD

R EPORT

% % % ok Xk

IR XS R E SRS SRR RS R RS RERS SRR SRR RS R RS SRR EE SR B SRR SRS S I I R R VR S Y T s S R

Nuclide
Name

K-40
Co-60
Cg-137
Bi-214
Pb-214

)

?
X
@
Errors

ok whkhhkhkhhk

Peak
No.

=

M
m
F

Fit

Errors

Nuclide Wt mean
Id Activity

Confidence (pci/M"2
0.982 6.419906E+
0.987 2.149088E+
0.998 9.279533E+
0.443 3.359203E+
0.437 2.252646E+

quoted at 2.000 sigma

UNIDENTTIVFTIETD

Peak Locate Performed on:
Peak Locate From Channel:

Peak Locate To Channel:

Energy Peak Size in
{keV) Counts per Secon
32.64 3.3623E-002
75.41 2.8159E-001

ted singlet

quoted at 2.000 sigma

WL mean

Activity
) Uncertainty
005 1.548997E+005
004v 6.317896E+0Q03
0044 2.006511E+004
004 1.605237E+004
004 1.613798E+004

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
= Nuclide contains energy lines not used in Weighted Mean Activity

PEAEKS oo de ok ok ok e ok ok

85
8192
Peak CPS Peak
d % Uncertainty Type
89.18
34 .46

First peak in a multiplet region
Other peak in a multiplet region

[1301]

4/13/2018 11:08:16 AM

Tol.
Nuclide
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ok kok NUCLTITZDE MDA REPORT Rk Kk
R e Rt kR T

Detector Name: 5456-4
Sample Geometry:
Sample Title: B102110DFSWM031GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA ©Nuclide MDA Activity Dec. Level
Name {(keV) (%) (pci/M*2 ) (pCi/M*2 ) (pCi/M™2 ) (pci/M"2 )
K-490 1460.82% 10.66 1.286E+005 1.29E+005 6.420E+005 5.571E+004
Co-60 1173.23% 59.85 9.055E+003 9.06E+003 1.855E+004 3.714E+003
1332.45* 99.98 1.043E+004 2.5B0E+004 4.345E+003
Nb-94 702.65 99.81 1.561E+004 1.56E+004 -1.278E+002 7.181E+003
871.085 99.89 1.587E+004 1.110E+003 7.244E+003
Ag-108m 433,90 90.50 1.693E+004 1.65E+004 1.118E+004 7.931E+003
614 .30 89.80 1.988E+004 -4.963E+003 9.295E+003
722.90 90.80 1.649E+004 1.697E+004 7.549E+003
Cs-134 604 .72 97.62 1.701E+004 1.70E+004 -1.275E+004 7.917E+003
795.86 85.46 1.79LE+004 Is) -2.499E+003 B8.202E+003
Cs-137 661.66* 85.10 1.650E+004 1.65E+004 9.280E+004 7.540E+003
Eu-152 121.78 28.67 6.239E+004 5.62E+004 1.806E+004+ 3.020E+004
344 .28 26.60 5.624E+004 -6.117E+004 2.652E+004
1408.01 21.07 7.,379E+004 3.911E+004 3.265E+004
Eu-154 123.07 40.40 4.319E+004 4.04E+004 -3.334E+004 2.089E+004
723.30 20.06 7.379E+004 4.514E+004 3.375E+004
1274 .43 34.80 4.035E+004 1.998E+004« 1.774E+004
Eu-155 86 .55 30.70 6.269E+004 6.27E+004 7.443E+004 3.035E+004
105.31 21.10 B8.907E+004 2.527E+004 4.315E+004
T1-208 583.192 85.00 1.873E+004 1.87E+004 1.302E+004 8.701E+003
Bi-212 727.33 6.67 2.145E+005 2.15E+005 -1.587E+005 9.779E+004
Pb-212 238.63 43.60 4.367E+004 4.37BE+004 5.081E+003 2.103E+004
Bi-214 609.32* 45.49 2.019E+004 2.02E+004 3.359E+004 8.825E+003
1120.29 14.22 1.170E+005 -3.511E+004 5.318E+004
1764 .49 15.30 1.380E+005 1.442E+005 ©6.228E+004
Pb-214 295 22 18.42 B8.B27E+004 2.37E+004 5.763E+004 4.200E+004
351.93* 35.60 2.367E+004 2.253E+004 1.062E+004
Ra-226 186.21 3.64 4.B00E+005 4.80E+005 6.501E+004 2.314E+005
Ac-228 338.32 11.27 1.461E+005 6.38E+004 -7.456E+003 6.929E+004
©11.20 25.80 6.380E+004 3.760E+004 2.915E+004
©68.97 15.80 1.063E+005 -1.971E+004 4.851E+004
Am-241 59.54 35.90 5.449E+004 ©5.45E+004 ©5.489E+003 2.598E+004
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = Calculated MDA is zero due to zero counts in the region, or
the region is outside the spectrum, or MDA has not been calculated
@ = Half-life too short to be able to perform the decay correction

[1302]
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ilename:

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

C:\GENIE2K\CAMFILES\00004675,CNF

4/13/2018 11:10:05 AM

B102110DFSWMO32GD

U2 CTMNT UNDERVESSEL
032

GAMMA DIRECT

3.00
85 - 8192
B - 8182
10.000 keV

1.256E+001 M"2

4/12/2018 12:46:00 PM
4/12/2018 12:46:24 PM

600.0 seconds
600.5 seconds

0.08 %
Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 4/12/2018

Efficiency ID

ZMLINERO.153CM

Wafq U G ’ rd? a Zze C/

L{/{_%//S’ (649,

Sz it de MU
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Detector Name: E456-A

Sample Title: B102110DFSWMO032GD
Peak Analysis Performed on: 4/13/2018 11:10:05 AM
Peak Analysis From Channel: B5
Peak Analysis To Channel: Bl92
Peak RCI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Unicert. Counts
1 126- 136 122.73 32.43 0.76 7.47E+001 25.38 3.03E+001
2 286- 309 300.72 75.18 1.28 2.49E+002 73.16 2.72E+002
3 335- 345 340.03 85.01 1.12 4.81E+001 41.34 1.58E+002
4 1172- 1183 1178.69 294 .67 0.77 8.87E+000 23.64 5.11E+001
5 2428- 2443 2436.44 609.11 0.56 4.89%E+001 19.16 1.41E+4001
6 2634- 2659 2645.70 66l.42 1.53 1.02E+003 67.76 2.95E+4+001
7 5834- 5855 5843.70 1460.93 0.95 1.32E+002 22.98 0.00E+000

M First peak in a multiplet region
m = Other peak in a multiplet region
F Fitted singlet

Errors quoted at 2.000 sigma

[1304]
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Page
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kkk k%

NUCLTIDE

IDENTIFICATTION

R EPORT

sk ok ok ok
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Sample Title:

Nuclide

Name
K-440
Cg-137
Eu-155

Bi-214

B102110DFSWM032GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Id Energy
Confidence (keV)
1.000 1460.82%*
1.000 66l.66*
0.338 86 .55%
105.31
0.444 609 .32%
1120.29
1764 .49

Yield
(%)

10.
.10
30.
21.
45.
.92
15.

85

14

* = Energy line found in the
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance
Nuclide confidence index threshold = 0.30
Errors qucted at

66
70
10
49

30

Activity
(pci/M*2 )

8.36632E+005
5.34395E+4005
3.58821E+004

4.58648E+004

spectrum.

10.000 kev

2.000 sigma

[1305]

Activity
Uncertainty

1.62753E+005
7 .33330E+004
3 .16333E+004

1.88053E+004

3
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Page 4

**********'k**************************************************************

*kk koK INTERFERENTCE CORR

ECTED R EPORT

kkxkkk

************************************************************************

Nuclide Wt mean
Nuclide Id Activity
Name Confidence (pci/m*2 )
K-40 1.000 B.366321E+005
Cs-137 1.000 5.343946E+005
Eu-155 0.338 3.588208E+004
Bi-214 0.444 4,586481E+004

?

Nuclide is part of an undetermi
Nuclide rejected by the interfe

It

X
@

Errors gquoted at 2.000 sigma

ok ke ek ok ok ok ok UNIDENTTIVFTIETD

Peak Locate Performed on:

Wt mean
Activity
Uncertainty

1.627535E+005
7.333305E+004
3.163334E+004
1.880534E+004

Ka

ned solution
rence analysis

PEAKS % e ok ok ek ok

4/13/2018 11:10:05 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak
No. {keV) Counts per Second % Uncertainty Type
1 32.43 1.2452E-001 33.97
2 75.18 4,1456E-001 29.41
4 294 .67 1.4778E-002 266 .67 Tol.
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1306]

Nuclide contains energy lines not used in Weighted Mean Activity

Tol.
Nuclide

Pb-214
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Page 5
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NUCLIDE

MDA

REPORT
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Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSWMO032GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib- BNL.NLB

*

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cg-134
Cs-137
Eu-1&2

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

1460.
.23

1173

1332.
.65
871.
.20
.30
.90
.72
785.
661.
1.2
.28
.01

702

433
614
722
604

344
1408

123.
.30
1274.
DB

723

86

105.
wsilee

583

727.
.63

609.
1120.
.49

238

1764

295.
A5 1.
186.
.32
.20

338
911

968.
.54

59

Energy
(keV)

g2*

49

09

86
66 *
78
07
43
31

33

32%
29

22

93
21

9

(

10
99

99
299

97
85

28
26

34

43

45.
.92
15.
18.
35.
2.
11.
25.
15 ;
35.

14

Yield

)

.66
99.
.98
.81
S8
90.
89.
90.
.62
.46
85,
.67
.60
21.
40.
20.
.80
30.
21.
85.

é.
.60

85

50
80
80

10

07
40
06

70
10
00
&7

49

30
42
6C
64
27
80
80
90

(pCi/M*2

SNHEHSNPRPOAOUORRHEEREMMDAOANMNDNESRE AT SNINNPENRNMNNNRPRPRNDE

.715E+004
.215E+004
.B59E+004
.529E+004
.399E+004
.146E+004
.340E+004
.630E+004
.155E+004
.900BE+004
.086E+004
.549E+004
.898E+004
.698E+004
.455E+004
.292E+004
.227E+004
.976E+004
.049E+005
.238E+004
.118E+005
.046E+004
.276E+004
.330E+005
.060E+005%
.114E+0Q05
.178E+004
.270E+005
.733E+005
.500E+004
.163E+005
.418E+004

Line MDA Nuclide MDA Act1v1ty Dec. Level
(pCi/M*2 ) (pCi/M"2 (pCi/M*2
1.72E+004 8.366E+005 0.000E+000
1.86E+004 2.800E+004 .026E+004

&, 273E+003v/8 426E+003

1.40E+004 1.392E+004 7.020E+003
-3.058E+003 6.301E+003

1.63E+004 -1.835E+004 1.020E+004
-1.286E+004 1.105E+004

6.413E+003 7.454E+003

1.90E+004 1.800E+003v 1.019E+004
8.865E+003 8.725E+003

2.09E+004 5.344E+005 9.721E+003
6.90E+004 -3.772E+004 3.675E+004
-4.037E+004 3.289E+004
3.530E+004v 3.424E+004

4.23E+004 5.185E+004 + 2.657E+004
5.456E+003 3.331E+004

2.346E+004 1.870E+004

4.98E+004 3.588E+004 2.387E+004
2.323E+4004 5.106E+004

2.24E+004 7.550E+003 1.053E+004
2.12E+005 7.506E+003 9.642E+004
5.05E+004 1.629E+004 2.442E+004
2.28E+004 4.586E+004 1.011E+004
1.166E+005 6.118E+004

7.954E+004 4.626E+004

5.18E+004 4.999E+001 5.355E+004
-5.847E+003 2.468E+004

6.27E+005 -2.494E+005 3.049E+005
7.50E+004 3.209E+004 8.289E+004
-6.098E+003 3.475E+004
1.543E+005 5.350E+004

7.42E+004 -2.867E+004 3.582E+004

identification

Nuclide identified during

the nuclide

Energy line found in the spectrum

= Calculated MDA is zero due to zero counts in the region, or

the region is cutside the spectrum, or MDA has not been calculated

[1307]

Half-life too short to be able to perform the decay correction
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ilename: C:\GENIE2K\CAMFILES\00004676.CNF

Report Generated On . 4/13/2018 11:11:37 AM

Sample Title : B102110DFSWM033GD

Sample Descriptiocn : U2 CTMNT UNDERVESSEL

Sample Identification : 033

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) c 85 - 8192

Identification Energy Tolerance : 10.000 kev

Sample Size : 1.256E+001 M*2

Sample Taken On : 4/12/2018 12:59:00 PM

Acquisition Started : 4/12/2018 12:58:49 PM

Live Time : 600.0 seconds

Real Time . 600.4 seconds

Dead Time : 0.07 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 4/12/2018
Efficiency ID : 2MLINERO.153CM

J\)Q Z[ﬁr‘ \//Q [:‘ OY& L(f'of
a3 )1y (7R

R WA
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Detector Name: 5456-A

Sample Title: Bl02110DFSWMO33GD
Peak Analysis Performed on: 4/13/2018 11:11:37 AM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. gstart end centroid {keV) {kev) Area Uncert. Counts
1 126- 134 129.81 32.45 0.67 7.38E+001 26.55 4.02E+001
2 282- 307 301.086 75.27 1.029 3.53E+002 78.21 2.78BE+002
3 2327- 2338 2332.27 583.07 0.64 2.26E+001 13.85 1.04E+001
4 2429- 2443 2436.07 608.02 .25 3.02E+001 21.53 2.98E+001
5 2635- 2657 2645.%0 661.48 1.3%9 1.21E+003 71.21 1.42E+001
6 3868- 3881 3874.70 968.67 0.67 1.16E+001 10.38 5.38E+000
7 46B5- 4698 4691.81 1172.95 0.75 2.48E+001 12.53 5.23E+000
8 5324- 5337 5330.48 1332.62 0.56 3.01E+001 13.20 4 ,94E+000
9 5834- 5855 5843.82 1460.95 0.80 1.21E+002 23.52 4 ,30E+000

M = First peak in a multiplet region
m = Other peak in a multiplet region
F Fitted singlet

Errors quoted at 2.000 sigma

[1309]



Interference Corrected Activity Report

4/13/2018

11:121:37 AM Page
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ITETEEE RS EEE S SRR R SR AR RS R R R SR SRR R R R R T EE R E R R R R R e E LR

*kkok K NUCLTIDE

Sample Title:

................

B102110DFSWMO33GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES A

REPORT % ok ok ok ok

...................

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/M*2 ) Uncertainty
K-40 1.000 1460.82%* 10.66 7.67526E+005 1 .63320E+4005
Co-60 1.600 1173.23%* 99.85 1.48681E+004 7 .61504E+003
1332.49%* 95.98 1.92463E+004 8 .58862E+003
Cs-137 1.000 661.66%* 85.10 6.35131E+005 8 .4%024E+004
T1-208 1.000 583 . Lg% 85.00 1.10780E+004 6 .98022E+003
Bi-214 0.444 609 . 32% 45.49 2.83592E+004 2 .04901E+004
1120.29 14.52
1764 .48 15.30
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 keVv
Nuclide confidence index threshold = C.30

Errors quoted at

2.000 sigma

[1310]
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Interference Corrected Activity Report
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Page 4

ok khkhkhkhkhkhkhkhkdhbhkhhkdhhdhhhddhhdhhdhddhbhddbdhkdhbhdhddhddhdhhdhddh ehdhddhhhbdhdhhohddd

* ok ok koK INTERTFERENCE

CORRECTETD

R EPORT

* koo ok

P T TR RS SRR EEE RS SRS S SSE LSS S SRR EEEREEE R R R R AR AR SR R EEEREESEE L LR N

Nucl
Name

X-40
Co-6
Cs-1
T1-2
Bi-2

?
X
@

I

Errors quoted at

ook ok ok ok koK

Peak
No.

M
m
F

Errors quoted at

Nuclide Wt mean Wt mean
ide Id Activity Activity

Confidence (pCi/M*2 ) Uncertainty

1.000 7.675259E+005 1.633185E+005

0 1.000 1.679512E+004. 5.687%905E+003
37 1.000 6.351308E+005f 8.490243E+004
08 1.000 1.107802E+004 6.980217E+003
14 0.444 2.B35917E+004 2.049010E+004
Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

2.000 sigma

*# UNIDENTTIVFIZED PEAKSES

Peak Locate Performed on: 4/13/2018
Peak Locate From Channel: 85
Peak Locate To Channel: 8192

Energy Peak Size in Peak CPS
(keV} Counts per Second % Uncertainty
32.45 1.2303E-001 35.9¢
75.27 5.8871E-001 22.14

968.67 1.2363E-002 8935

First peak in a multiplet region
Other peak in a multiplet regiom
Fitted singlet

2.000 sigma

[1311]

ok Ahkkkkhkhk

11:11:37 AM

Peak

Type

Tol.

Tol.
Nuclide

Ac-228
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Nuclide MDA Report Page

e T 2222 s 2222 E RS RS2 S 22 RS RSS2 R R R RSt 2R id s il sl Rl S ATETFEETLEITEEEEEEEEELS B8 4

* ok k kX NUCLIDE MDA REPORT kkkokk

N L E e E s -2 EE R E RS SRS E SR RS R R E S A AR S E R R S R R RS EE R EE S SR EE R B B EETEEE TR R TR INEETESE T

Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWM(033GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (%) (pci/M*2 ) (pCi/M"2 ) (pCi/M"2 ) (pCi/M*2 )
K-40 1460.82* 10.66 1.038E+005 1.04E+005 7.675E+005 4.331E+004
Co-60 1173.23*% 99.85 9.140E+003 9.14E+003 1.487E+004 3.758E+003
1332.49* 99.98 9.466E+003 1.925E+004 3.866E+003

Nb-94 702.65 99.81 1.444E+004 1.44E+004 -3.966E+003 6.599E+003
871.09 99.89 1.607E+004 6.230E+003 7.341E+003

Ag-108m 433.90 80.50 2.530E+004 1.78E+004 3.699E+004 1.212E+004
614.30 89.80 2.406E+004 -1.616E+004 1.138E+004

722.90 90.80 1.775E+004 -6.168E+002 8.183E+003

Cs-134 604.72 97.62 2.125E+004 1.77E+004 7.883E+003v 1.004E+004
795,86 85.46 1.773E+004 6.322E+003 8.094E+003

Cs-137 661.66* 85,10 1.418E+004 1.42E+004 6.351E+005 6.381E+003
Eu-152 121.78 28.67 8.768E+004 7.84E+004 3.072E+004/ 4.285E+004
344.28 26.60 7.842E+004 -1.350E+004 3.761E+004

1408.01 21.07 B8.575E+004 6.601E+004 3.863E+004

Eu-154 123.07 40.40 6.172E+004 4.13E+004 -2.605E+004 3.016E+004
723.30 20.06 8.117E+004 \/ -6.011E+004 3.744E+004

1274 .43 34.80 4.133E+004 & -7.499E+003 1.823E+004

Eu-155 B6.55 30.70 8.716E+004 B8.72E+004 1.297E+005 4.253%E+004
105 31 21.10 1.147E+005 -1,133E+005 5.597E+004

T1l-208 583.19* B85.00 9.5B5E+003 9.59E+003 1.108E+004 4.128E+003
Bi-212 T2°7: 33 6.67 2.277E+005 2.28E+005 1.527E+005 1.044E+005
Pb-212 238.63 43.60 5.478E+004 5.48E+004 -1.025E+004 2.658E+004
Bi-214 609.32*% 45.49 3.112E+004 3.11E+004 2.836E+004 1.429E+004
1120.29 14.92 1.288E+005 -8.261E+4003 5.911E+004

1764.49 15.30 1.143E+005 9.446E+004 5.041E+004

Pb-214 295.22 18.42 1.170E+005 6.18E+004 -4.820E+004 5.637E+004
351.93 35.60 6.179E+004 2.642E+004 2.968E+004

Ra-226 186.21 3.64 7.004E+005 7.00E+005 3.442E+005 3.416E+005
Ac-228 338.32 11.27 1.876E+005 6.89E+004 -1.424E+005 9.006E+004
911.20 25.80 6.8%94E+004 2.167E+004 3.172E+004

968.97 15.80 1.175E+005 1.379E+005 5.409E+004

Am-241 59.54 35.90 B8.138E+004 B8.14E+004 -4.091E+004 3.942E+004

* +
Il

o

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

®
fl

[1312]

Half-life too short to be able to perform the decay correction



Hhkk kAR TR Rk hk ko ke ko h kb ke h ko h ks ko ko ko ko ok R ek ks ke ok & ok &

GAMMA

* % %k % %k

SPECTRUM

* % k% %

ANALYS IS

Aok Ak KRR KR IET ARk Ak ko hhk kA Ak ko ohkh Rk ko Ak ko koo de d do ko ok dok ok o s o o % ok o % % % o % o & o o o ok

"ilename: C:\GENIE2K\CAMFILES\00004677.CNF

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

4/13/2018 11:14:01 AM
B10211CDFSWMO34GD

U2 CTMNT UNDERVESSEL
034

GAMMA DIRECT

3.00
85 - 8192
85 8l92
10.000 kev

1.256E+001 M"2

4/12/2018
4/12/2018

1:15:00 PM
1:16:03 PM

600.0 seconds
600.5 seconds

: 3/15/2018
: 4/12/2018
2MI.INERO.153CM

[1313]



Peak Analysis Report

4/13/2018

11:14:01 AM

Page 2

e L 2 2222 2 R R RS SRR AR R E AR R RS AR EEAR SRR SRR R ESEEEEEEE REETEEEEEE R EEE R RS

REPOR T

P R R R 222 22222222 R A2 d 2t 2222222 A sttt Attt sttt id s s EXTZEERSEE R EE & X XX

% %k g ok ok

Detector Name:
Sample Title:

PEAK

5456-A

B102110DFSWMQ34GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
i 126- 134
2 287- 308
3 332- 345
4 480~ 493
5 1370- 1384
6 2326- 2337
7 2430- 2443
8 2635- 2657
9 3850- 3863

10 4684- 4699

11 5322- 5336

12 5625- 5638

13 5833- 5854

i First peak in
Other peak in
Fitted singlet

F

Errors quoted at

Peak
centroid

129.
301..
339.
488.
137°7.
2331.
2437.
2645,
3856.
4692.
5329.85
5631.17
5843.47

58
20
48
07
33
22
10
87
22
17

Energy

ANALYSTIS

4/13/2018

(keV)

32
75

122
344
582
609

964
1173
1332

1460

2.000 sigma

.40
.30
84 .
.02
33
.80
.27
661.
.06
.04
.46
1407.
.87

87

47

79

a multiplet region
a multiplet region

FWHM

(keV)

.55
.03
-
.69
.70
.54
.89
38
53
.45
.42
L)
.07

MROOCOHOCOCOORREO

[1314]

Net Peak Net Area
Uncert.

oW b oW W W

11:14:01 AM

85
8192

Area

.79E+001
.28E+002
.02E+002
.56E+001
.66E+001
.13E+001
.02E+001
.03E+002
.79E+4001
.30E+001
.45E+001
.00E+001
.14E+002

25,
81.
54.
52.
.43
17.
18.
99
14.
13.
16.
10.
22.

26

59
37
64
55

49
63
81
24
11
32
95
38

% k& % %k

Cont inuum

NMO~TORNMDENDONDWR

Counts

.51E+001
.54E+002
.33E+002
.33E+002
.34E+001
.57E+001
.98E+001
.33E+001
.11E+001
.C0E+000
.B5E+000
.00E+000
.B6E+000



Interference Corrected Activity Report 4/13/2018 11:1314:01 AM Page 3

IS EEEE R RS SR SRSt R R RS R Rl E R R R EEERETEEE B EE R e et N A A AT e S P e 1 A g

vk ok ok ok NUCLIDE IDENTIFICATTION R EPORT * Hkixk

I EE S XSS RS SRR S SRR RS SRR R R RERERE R R R R R R R R R o e i TR0t St U U A T IR 3 o

Sample Title: B102110DFSWM034GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib- BNL.NLB

IDENTIFIED NUCLIDES o FEEE N o e e s e e

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCci/m*2 ) Uncertainty
K-40 1.000 1460.82%* 10.66 7.23435E+005 1 ,55143E+005
Co-60 1.000 1173.23% 99.85 2.58152E+004 8 .13991E+003
1332.49%* 95.98 2.84618E+004 1 .06926E+004
Cg-137 1.000 66l.66* 85,10 4.20365E+005 5 .94095E+004
Eu-152 1.000 121.78% 28.67 3.35122E+004 3 .91860E+004
344 .28%* 26.60 1.895753E+004 3 .14159E+004
1408.01~* 21.07 9.41337E+004 3 .51880E+004
Eu-155 0.337 86.55% 30.70 7.64141E4004 4 _35552E+004
105.31 21.10
Tl-208 1.000 583.15* 85.00 5.56592E+4+003 B8 .61178E+003
Bi-214 0.444 609.32* 45.49 2.83450E+004 1 .78172E+004
1120.29 14 .92
1764 .49 15.30

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 10.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 2.000 sigma

[1315]



Interference Corrected Activity Report

4/13/2018 11: 14:01 AM Page 4

IEEEEE R AR E A A SRR R ERAEEREEREEAEREE SR EREEEERESEEEEEREERE TR T 0T B B I I I PR R U S I3

* ok kK INTERVFERENTCE

CORRECTETD R EPORT %ok ok ok ok

P L E R R R R E R T T R E X R TR R g O R e AR g pp o L EEZE SRR SRR XS E N

Nuclide

Name

K-40
Co-60
Cs-137
Eu-152
Eu-155
T1-208
Bi-214
X Pb-214

?
X
@

N

CoORORRPE R

Nuclide
Id

Confidence

.000
. 000
.000
.000
.337
.000
.444
378

Errors quoted at

Wt mean
Activity
(pci/mM*2 )

.234352E+005
.678621E+004 v
.203649E+005v
.760502E+004
.641414E+004
.565916E+003
2.834501E+004

SR S R S I |

2.000 sigma

[1316]

Pod&dhdooy

Wt mean

Activity
Uncertainty

.551432E+0 05
.476730E+003
.940949E+0 04
.011266E+0 04
.355523E+004
.611783E+003
.781723E+0 04

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report 4/13/2018 11:14:01 AM Page 5

hkokkkxkkkk UNIDENTTIPFTIETD PEAEKS hk Kk okkkokokokok

Peak IL.ocate Performed on: 4/13/2018 11:14:01 AM

Peak Locate From Channel: B5
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. {keV) Counts per Second % Uncertainty Type Nuclide
1 32.40 6.3233E-002 67.44
2 75.30 5.4681E-001 24 .80
9 964 .06 2.982BE-002 79.56 Tol. Ac-228

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

Es =
non

Errors quoted at 2.000 sigma

[1317]



Nuclide MDA Report

4/13/2018

11:

14:01 AM

Page 6

LA AR SRS AR SRR EREEEEEEEREREEREREREEESEREEEEREEEEERER IR R K I R S 0 T PRTAR S S GO A N I SRUA R g

*kkkx

NUCLTIDE

MDA

REPORT

* ok ok kok

khkkhkdhhhdhhhdhdhhdhdhhdhhdbhhhhhdhdhrddhdhhhdhhhhh bbb d ik kh bk hhhdrdk Ak hhhkdhdrk

Detector Name: 5456-4
Sample Geometry:
Sample Title: B102110DF

SWMQ34GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV} (%) (pCi/M*2 ) (pCi/M*2 ) (pCi/M*2 )
+ X-40 1460.82* 10.66 B.660E+004 B8.66E+004 7.234F+005
+ Co-60 1173.23*% 98.85 1.625E+003 1.62E+003 2.582E+004
1332.458* 99.98 1.164E+004 2.846E+004
Nb-94 702.65 9%.81 1.654E+004 1.65E+004 1.773E+003
871.09%9 99.89 1.872E+004 2.905E+003
Ag-108m 433.90 %0.50 2,350E+004 1.78E+004 1.069E+004
614.30 89.80 2.318E+004 -6.992E+003
722.90 90.80 1.775E+004 7.180E+0G03
Cs-134 604.72 97.62 2.283E+004 2.11E+004 -1.102E+004
795.86 85.46 2.110E+004 7.292E+003v
+ Cs-137 661.66* B85.10 1.790E+004 1.79E+004 4.204E+005
+ Eu-152 121.78* 28.67 6.336E+004 B8.49E+003 3.351E+004
344 .28* 26.60 5.211E+004 1.958E+004
1408.01* 21.07 8.491E+003 9.413E+004
Eu-154 123.07 40.40 6.426E+004 4.91E+004 2.727E+004v
723.30 20.06 7.959E+004 2.752E+004
1274 .43 34.80 4.913E+004 -1.040E+004
+ Eu-155 86.55* 30.70 6.434E+004 6.43E+004 7.641E+004
105.31 21.10 1.252E+005 2.248E+004
+ T1-208 583.19* 85.00 1.436E+004 1.44E+004 G5.566E+003
Bi-212 727.33 6.67 2.277E+005 2.2BE+005 -2.697E+005
Pb-212 238.63 43.60 5.353E+004 &5.35E+004 9.231E+003
+ Bi-214 609.32% 45.49 2.577E+004 2.58E+004 2.835E+004
11290.29 14.92 1.370E+005 -1.46BE+005
1764.49 15.30 1.268E+005 7.064E+004
Pbh-214 295,22 18.42 1.1%1E+005 3.B9E+004 5.944E+004
351.93*% 35.60 3.894E+004 1.463E+004
Ra-226 186.21 3.64 6.487E+005 6.49E+005 2.3924E+005
Ac-228 338.32 11.27 1.830E+005 B8.00E+004 7.328E+004
511.20 25.80 7.997E+004 1.016E+004
968.97 15.80 1.34%9E+005 -9.842E+003
Am-241 55,54 35.90 8.561lE+004 8.56E+004 -2.582E+004
+ = Nuclide identified during the nuclide identification
*

Energy line found in the

> = Calculated MDA is zero due to zero counts in the region, or

spectrum

Dec.

Level

(pCci/M*2 )

#5CT\L\J(D{AJHU'IWml—‘Nl—‘O\O\w!\waDl\)wm\OI—'wl—‘I—‘mﬂrpow

.473E+004
.000E+000
.952E+003
.645E+003
.669E+003
.122E+004
.094E+004
.183E+003
.082E+004
.778E+003
.242E+003
.069E+004
.446E+004
.000E+000
.142E+004
.665E+004
.213E+004
.116E+004
.121E+004
.517E+003
.044E+005
.596E+004
.161E+004
.319E+004
.666E+004
.744E+004
.827E+004
.158E+005
.774E+004
.723E+004
.279E+004
.154E+004

the region is outside the spectrum, or MDA has not been calculated

[1318]

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANA

* k% %k

LY & T8 *ok Kok ok

S E I E TR EA 222 R R AR RS RS EE S F R R R R R R R RS R R R EREREREERTEEE T & B R I I I g R e )

7ilename: C:\GENIE2K\CAMFILES\00004678.CNF

Report Generated On 4/13/2018 11:15:30 AM
Sample Title B102110CDFSWMO035GD
Sample Description U2 CTMNT UNDERVESSEL
Sample Identification 035

Sample Type GAMMA DIRECT

Sample Geometry

Peak Locate Threshold 3.00

Peak Locate Range (in channels) 85 - 8192

Peak Area Range (in channels) 85 - 8192

Identification Energy Tolerance 10.000 keV

Sample Size : 1.256E+001 M"2

Sample Taken On : 4/12/2018 1:35:00 PM
Acquisition Started : 4/12/2018 1:38:15 PM
Live Time : 600.0 seconds
Real Time 600.6 seconds
Dead Time : 0.11 %
Energy Calibration Used Done On 3/15/2018
Efficiency Calibration Used Done On 4/12/2018

Efficiency ID

[1319]
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**************************************************************************

*kkkk PEAK ANALYSTIS REPORT Rk
R L R R e L kL L

Detector Name: B456-A

Sample Title: B102110DFSWMO35GD
Peak Analysis Performed on: 4/13/2018 11:15:30 AM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid {keV) {(keV}) Area Unicert. Counts
1 126- 165 129.64 32.41 0.73 4.30E+002 95.61 2.69E+002
2 287- 311 301.02 75.26 1.21 4.72E+002 112.35 6.49E+002
3 333~ 346 339.37 84 .84 1.03 G5.51E+001 71.22 4,34E+002
4 1369~ 1414 140B.26 352.06 0.54 1.37E+002 86.84 2,55E+002
5 2428- 2443 2436.18 6092.05 1.47 6.10E+001 24 .58 3.00E+001
6 2634- 2657 2645.83 66l.46 1.37 2.12E+003 96.37 5.10E+00Q1
7 3106- 3121 3115.00 778.75 0.75 4.07E+001 16.67 9.35E+000
8 4440- 4454 4447.88 1111.97 0.32 4.10E+001 18.34 1.50E+001
9 4682- 4702 4692.48 1173.12 0.90 8.49E+001 20.324 5.11E+000
10 5320- 5338 5329.52 1332.38 0.93 6.29E+001 18.67 7.15E+000
11 5622- 5640 5631.60 1407.9%0 0.72 8.00E+001 17.89 0.00E+000
12 5833- 5854 5843.78 1460.95 1.85 1.29E+002 25.19 7.94E+000

=
1

= First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

3
l

Errors quoted at 2.000 sigma
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Interference Corrected Activity Report

4/13/2018

11 :15:30 AM

Page

L2t 2 s 2R R RS R E AR R R SRR R AR AR R R RS R R RS RS R R R R R A R EEREEEETESE LR RS K K

s ke ek N UCLTITDE IDENTIPFICATION
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Sample Title:

B10Z211CDFSWMO35GD

R EPORT

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Id Energy
Name Confidence (keV)
K-40 1.000 1460.82%
Co-60 1.000 1173.23%
1332.49%
Cs-137 1.000 661.66%
Eu-155 0.337 86.55%*
105.31
Bi-214 0.715 609.32*
1120.29%
1764 .49
Pb-214 0.438 295.22
FH] 93 F

*

]

Yield
(%)

10.66
95.85
99.98
85.10
30.70
21.10
45.49
14 .92
15.30
18.42
35.60

IDENTIFIED NUCLIDES

N T

P U

1

Activity
(pCi/M*2 )

.18018E+005
.09684E+004
.02427E+004
.10921E+006
.11336E+004

.72566E+004
.60107E+005

.22302E+005

Energy line found in the spectrum.

Activity
Uncertainty

1.74725E+005
1.28720E+004
1.23779E+004
1.42448E+005
5.38057E+0G04

2.40731E+004
7.27734E+004

8.00298E+004

@ = Energy line not used for Weighted Mean Activity

Energy Tolerance

10.000 kev

Nuclide confidence index threshold = 0.30
Errors quoted at 2.000 sigma

[132

1]

% ok ke k K

3
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[P ETE RS R RS RA R SRR R RS SRR R R R RS REEEEEEEEE R I R T I PR A Y VP AR AP TR T SR S S

® koK kK INTERFERENCE CORRECTETD R EPORT * ok okok ok

IS RS E S S S A A SRS R AR SRS RS RER SRR R R ERE L AR RS R S E R R R S I I I Y R T R Y

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M*2 ) Uncertainty
K-40 1.000 8.180183E+005 1.747252E+005
Co-60 1.000 4 .539575E+004/ 8.922061E+003
Cs-137 1.000 1.109214E+006Jr 1.424478E+005
Eu-155 0.337 4.113361E+004 5.380566E+004
Bi-214 0.715 6§.740101E+004 2.285511E+004
Pb-214 0.438 1.223019E+005 B.0C2982E+004

? Nuclide is part of an undetermined solution
X Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

[1322]



Interference Corrected Activity Report

kohkkk ok ok ok ok UNIDENTTITFIETD

Peak Locate Performed on:
Peak Locate From Channel:

Peak Locate To Channel:

Peak Energy Peak Size in
No. (keV) Counts per Secon
1 32.41 7.1648E-001
2 75.26 7.8634E-001
7 778.75 6.7750E-002
11 14047.90 1.3333E-001

M
m
F

Fitted singlet

Errors quoted at 2.000 sigma

4/13/2018 11:15:30 AM Page 5

PEAEKS dok okkkkokokohk

4/13/2018 11:15:30 AM

85
8192
Peak CPS Peak Tol.
d % Uncertainty Type Nuclide

22.24
23.81
41.01
22,36 Sum

First peak in a multiplet region
Other peak in a multiplet region

[1323]



Nuclide MDA Report

a/13/2018

11:

15:30 AM

Page 6

e T T T T E X R L E RS EAREEEAERER LSS EEASEEE RS SRR AR R R R AR RS AR AR EXTEEEESEEEE SRR R AR SR LS R

* k% k%

NUCLTIDE

MDA

REPORT

* ok ok xRk

B L e R e L LTS AR AR RS E RS RS R R RS R AR R AR AR E AR B EREEEREEREEER RS SR EEEES S &

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSWMO35GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

5

®
u

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-1562

Eu-154

BEu-155
T1-208
Bi-212
Ph-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

1460.
L23%

1173

1332.
702.
871.
433,
614.
722,
604.
795.
661.
121.
344,

1408.
1.2:3%,
723.

1274,

86.
105,
583.
727,
238.
609.

1120.

.49

285,

351.

186.

338.

911

268.
59.

1764

Energy
{(keV)

82*

49%*
65
09
90
30
90
72
86
66*
78
28
01
07
30
43
S5
31
19
33
63
32%*
29%*

22
93*
21
32
20
97
54

Yield
(%)

10.
99.
99.
98.
99,
90.
89.
90.
97 .
85.
85.
28.
26.
21.
40.
20.
34.
30.
21.
85.
6.
43.
45.
.92
1.5
18.
35.
.64
11.
25.
15.
35.

14

3

66
85
98
81
89
50
80
80
62
46
10
67
60
07
40
06
80
70
10
00
67
60
49

30
42
60

27
80
80
90

Line MDA Nuclide MDA Activity

(pci/m*2 )

RPrRroNORPRRRPOUOMMAWDDMROOPRRPRORPRERNMNODDODNNOONRPEPRRERER

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region,

.305E+005
.012E+004
L211E+004
.966E+004
.968E+004
.962E+004
.957E+004
.247E+004
.754E+004
.317E+004
.601E+004
.075E+005
.097E+005
.439E+005

558E+004

.042E+005
.133E+004
.757E+004
.49BE+005
.875E+004

.

087E+005

.474E+004

.

184E+004

.494E+004

135E+005

.490E+005
.253E+005
.057E+005
.307E+005
.175E+004
.623E+005
.059E+005

(pCci/M*2 )

1.30E+005
1.01E+004

1.97E+004

2.25E+004

2.32E+00?

v

2.60E+004
1.07E+005

4.13E+004

8.76E+004
2.87E+004
3.09E+0405
6.47E+004
3.18E+004
1.25E+005
8.06E4+005
8.17E+004

1.06E+005

Dec. Level

(pCi/M*2 ) (pCi/M"2 )

8.180E+005 5.665E+004

5.097E+004 4.247E+003

4.024E+004 5.1B8E+003

1.140E+004 9.209E+003

9.726E+003 9.147E+003

6.164E+003 1.428E+004

-1.722E+004 1.414E+004
-9.801E+002 1.054E+004
-5.679E+003 1.318E+004
-5.054E+003 1.081E+004
1.109E+006 1.230E+004

-3.383E+003 5.275E+004
1.642E+002/ 5.326E+004

2.699E+005 6.770E+004

-2.719E+003 3.708E+004
6.737E+004 4.894E+004

6.742E+003 1.823E+004

4.113E+004 4.277E+004

-9.207E+004 7.353E+004
2.987E+004 1.371E+004

1.942E+005 1.449E+005

-4 .654E+004 3.156E+004
5.726E+004 1.465E+004

1.601E+005 4.219E+004

1.044E+005 5.300E+004

5.547E+004 7.237E+004

1.223E+005 6.146E+004

-6.999E+004 3.943E+005
5.254E+004 1.116E+005

1.780E+004 3.812E+004

1.509E+005 7.649E+004

3.073E+004 5.168E+004

the nuclide identification

oxr

the region is outside the spectrum, or MDA has not been calculated

[1324]

Half-life too short to be able to perform the decay correction
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GAMMA

* % k% k

SPECTRTUM

ANALYS IS % ok ok ok ok

Kk kK kAR kb kI ok h ok k ok h ok h ek ko kR ok A de ke ks b ok kA & ok ok ok & ok

ilename: C:\GENIE2K\CAMFILES\00004679.CNF

Report Generated On
Title
Desgcription
Identification
Type

Geometry

Sample
Sample
Sample
Sample
Sample

Peak Locate Threshold

Peak Locate Range {in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

4/13/2018 11:16:59 AM
B102110DFSWMO36GD

Uz CTMNT UNDERVESSEL
036

GAMMA DIRECT

3.00
85 - 8192
g5 - B132
10.000 kev

1.256E+001 M™2

1:53:00 PM
1:53:24 PM

4/12/2018
4/12/2018

600.0 seconds
600.9 seconds

se

0.16

3/15/2018
4/12/2018
2MLINERO.153CM

[1325]



Peak Analysis Report

4/13/2018

11:16:59 AM

Page 2

**************************************************************************

kkkkk

PEAK

ANALYSTIS

REPOR

T

* % %k % X

*************************************************************************

Detector Name:
Sample Title:

5456-A

Bl102110DFSWMQO36GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 153
2 282- 308
3 334- 355
4 435- 450
5 484- 499
& 1368- 1413
7 2431~ 2445
8 2632- 2657
9 3108- 3121

10 3500- 3513

11 3849- 3862

12 4336- 4349

13 4441- 4485

14 4683~ 4702

15 5321- B339

le 5622- 5642

17 5832- 5855

18 7052- 7067

First peak in
Other peak in
Fitted singlet

rn

M
m
F

Errors quoted at

Peak
centroid

129,
301.
340,
445,
488.
1376.
2437,
2645,
3114.
3506.
3855,
4342.
4448,
4692 .58
5330.07
5632.32
5843.41
70559.01

67
01
15
74
39
15
31
78
32
71
06
74
57

Energy

4/13/2018

{keV)

32.
75.
85.
111.
.10

122

344 .
609.
661.
778.
.68

876

963.
1085.
111z2.
.14
.52

1173
1332

1408.
1460.
1764 .

2.000 sigma

42
25
04
44

05
33
44
58

77
68
14

08
85
75

a multiplet region
a multiplet region

FWHM Net Peak Net Area

{keV)

ONOHMFFEROFPOOFROOOORRFEO

.78
.04
.68
.26 -
.B1
.86
.63
.45
.50
.56
.60
.63
.03
.95
.59
.84
s dodls
.56

[1326]

11:16:59 AM

85
8192

Area Unicert.
6.00E+002 100.00
6.77E+002 151.47
2.86E+002 125,04
7.76E+000 94 .3¢
1.42E+002 91...55
2.72E+000 137.56
2.83E+001 28.15
6.87E+003 169.72
3.95E+001 17.51
1.50E+001 14.67
5.3%E+001 19.94
2.78E+001 14.96
5.99E+001 36.05
1.04E+002 23.10
1.05E+002 24 .31
8.94E+001 19.88
1.48E+002 27.74
1.60E+001 8.00

Continuum

OFPFNMNMEORRERREPJUIOA-JWORF W

Counts

.42E+002
.16E+003
.60E+002
.43E+002
.45E+002
.90E+002
.87E+001
.67E+001
.35E+001
.40E+001
.61E+001
.02E+001
.11E+001
.20E+000
.23E+001
.60E+000
.14E+001
.00E+000



Interference Corrected Activity Report

4/13/2018

11:16:59 AM

Page

IR TS SRR A RS R R SRS EREEEEREEREEREEEREE R R R R R R R R I T S VT T ARC AR RS A A A A

IDENTIFICATTION

LA EE R R SRR AR SRS S EAEEEERE SR SR SEEEREEEEERE R T RS TR R I I I T Ut S AN A AU R AT A SRU R N AR U AT

* ok ok k&

NUCLTIZDE

Sample Title:

Nuclide Id
Name Confidence
K-40 1.000
Co-60 1.000
Cs-~137 1.000
Eu-152 1.000
Eu-155 0.974
Bi-214 0.979

*
@

B102110DFSWM0O36GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

1460

1173.

1332

661.
121.

344

1408.

86

105.
609.
1120.
1764.

Energy Tolerance

Errors quoted at

.82%*
23%*
.49%
ce*
78%
.28%*
01+
o
31*
32*
29%
49%

Yield

(%)

10.
99.
CEC
.10
.67
60

B85
28

26.
21.
30.
21.
45.
.92
15.

14

Energy line found in the
Energy line not used for Weighted Mean Activity
10.000 keVv

Nuclide confidence index threshold = 0.
2.000 sigma

66
85
28

07
70
10
49

30

Activity
(pci/M™2 )

9.35700E+005
6.25026E+004
6.70464E+004
3.59689E+006
1.04418E+005
3.21413E+003
2.80559E+005
2.12892E+005
-7.85266E+003
2.66013E+004
2.33955E+005
7.95505E+004

spectrum.

30

[1327]

R EPORT

Activity
Uncertainty

1.93680E+005
1.47419E+004
1.64664E+004
4 .41007E+005
7 .04353E+004
1.62568E+005
€ .63099E+004
1.02428E+005
S .55373E+004
2 .66198E+004
1.42046E+005
4 .02824E+004

% Kok kR

3



Interference Corrected Activity Report 4/13/2018 11:16:59 AM Page 4

*************************************************************************

¥ kok kK INTERFEREDNCE CORRECTED R EPORT F Rk k

*****'Jr*****************'k************************************************

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M*2 ) Uncertainty
K-40 1.000 9.357004E+005 1.936799E+0065
Co-60 1.000 6.452419E+004Y 1.098337E+004
Cs-137 1.000 3.596889E4+006+v 4.410072E+0Q05
Eu-152 1.000 1.820261E+005¢ 4.628277E+004
Eu-155 0.974 2.128922E+005 1.024275E+005
Bi-214 0.979 4.725944E+004 2.194212E+004

X Pb-214 0.375

1]

?
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

[1328]



Interference Corrected Activity Report

*okokkdkkkkokk UNIDENTTIFIETD

Peak Locate Performed on:
Peak Locate From Channel:

Peak Locate To Channel:

Peak Energy Peak Size in
No. (keV) Counts per Secon
1 32.42 1.0000E+000C
2 75.25 1.1289E+000
9 778.58 6.5802E-002
10 876.68 2.5000E-002
11 963,77 8.9827E-002
12 1085.68 4.6284E-002

Cther peak in a multiplet re
Fitted singlet

e =4
I

Errors quoted at 2.000 sigma

4/13/2018 11:16:59 AM

P EAEKS Tk kkkhkkhk

4/13/2018 11:16:59 AM
85
8192

Peak CPS Peak
d % Uncertainty Type

l6.67
22 .36
44 .34 Sum
97.81
37.00
53 .86

First peak in a multiplet region

gion

[1329]

Page &5

Tol.
Nuclide



Nuclide MDA Report

Detector Name:
Sample Geometry:

Sample Title:

5456-A

MDA

B102110DFSWM0O36GD

4/13/2018

REPORT

11:16:59 AM

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

* +
[

It u

Energy
(keV)

1460.82%*
1173.23%*
1332.49%
702.65
871.09
433.90
614.30
722.90
604.72
795.86
66l.66*
121.78%
344 .28%
1408.01*
123.07
723.30
1274 .43
B6.55%
105.31*
583.19
727.33
238.63
609.32%
1120.29%
1764 .49%
295.22
351.93%
186.21
338.32
911.20
968.97
59.54

Yield
(%)

10
99
a9
99
99
90
89
90
97
85
85
28
26
21
40
20
34
30
21
g5

6
43
45
14
15
18
35

3
11
25
15
35

.66
.85
.98
.81
.89
.50
.80
.80
.62
.46
+10
.67
.60
.07
.40
.06
.80
.70
.10
.00
.67
.60
.49
.92
.30
.42
.60
.64
.27
.80
.80
.90

Line MDA Nuclide MDA Activity

(pCi/M*2 )

1.566E+005
1.231E+004
1.556E+004
1.966E+004
2.591E+004
4.437E+004
3.232E+004
2.122E+004
3.035E+004
2.490E+004
3.286E+004
1.08BE+005
2.705E+005
4 .020E+004
1.001E+005
9.476E+004
5.435E+004
1.496E+005
1.601E+005
3.181E+004
2.878E+005
9.032E+004
4 ,278E+004
2.198E+4005
1.345E+004
1.982E+005
2.021E+005
1.088E+006
3.141E+005
9.320E+004
1.925E+005
1.415E+005

(pCi/M*2 )

1.57E+005
1.23E+004

1.97E+004

2.12E+004

2.49E+004
3.29E+004
4.02E+004

5.44E+004

1.50E+005
3.18E+004
2.88E+005
9.03E+004
1.35E+004
1.98E+005
1.09E+006
9.32E+004

1.42E+005

Page 6

2 EEEEEE 2 A R RS SRR RS R RERRRERERER RSt St SRRt R R EREESEEERER SRS R E LS B K

NUCLTIDE

khkhkhhhkdkhhhdhhbhhhhkhhkhkhkdbhkkhdhdhhkddhhhdbhdhdhdhkkhhbhdhdddkhhdhkdbdh b hdhkdhbhhhdkhhhkdhkkhkhhdhkkkk

xk ok ok oKk

Dec. Level

(pci/M*2 ) (pCi/M*2 )

9.357E+005 6.973E+004

6.250E+004 5.344E+003

6.705E+004 6.914E+003

4.717E+003 9.209E+003

5.385E+003 1.226E+004

2.137E+004 2.165E+004

8.147E+003 1.551E+004

3.625E+003 9.915E+003

4 .738E+003v/ 1.458E+004

-3.692E+003 1.168E+004
3.597E+006 1.572E+004

1.044E+005 5.341E+004

3.214E+003 1.337E+005

2.806E+005 1.585E+004

7.101E+003/ 4.934E+004

-1.294E+004 4.424E+004
1.879E+004 2.474E+004

2.129E+005 7.377E+004

-7.853E+003 7.870E+004
1.586E+004 1.524E+004

2.354E+005 1.344E+005

3.930E+004 4.435E+004

2.660E+004 2.012E+004

2.340E+005 1.046E+005

7.955E+004 0.000E+000

1.182E+004 9.695E+004

2.402E+003 9.988E+004

-4.016E+005 ©5.361E+005
5.756E+004 1.533E+005

3.002E+003 4.385E+004

1.761E+005 9.162E+004

-5.936E+003 6.949E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

®
]

[1330]

Half-life too short to be able to perform the decay correction



YT I L2 22 s R E R R R XSS 2SS R RS RS RRESS R SRRt Rt s RS R TSR EEEEE R R K3

GAMMA

%* %k %k k

SPECTRTUM

%* % % % %

ANALYS IS

khkkhrhhkhkhkhdkhhddhkhddhhhdhhdhdkd b A AAahdhhdhdhdonhdhohdddhh ok ook ok koo s kb koo ok ok ok ok

Tilename: C:\GENIE2K\CAMFILES\00004771.CNF

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done ©On

Efficiency ID

4/19/2018  3:34:15 PM
B102110DFSFM037GD

UNIT 2 CONTAINMENT

037

GAMMA DIRECT

3.00
85 - 8182
85 - 8182
10.000 keVv

1.134E+001 m™2

1:58:00 PM
2:03:23 PM

4/10/2018
4/10/2018

600.0 seconds
600.1 seconds

0.02 %

3/15/2018
4/19/2018
1.9M0.153CMLINER

[1331]



Peak ZAnalysis Report

4/19/2018 3:34:15 PM Page 2

IR E R RS SR EEEEEEEEEEER SR EREERRREEEEEREREEEEEEREEE R R R TR R I R T UVt VT ST S A P S S S A R

* &k %k Kk

Detector Name:

P

EAK ANALYSIS REPORT Fkk k&
AL AR SRR SR RR SRR EESER SRRt R ERERSERELERE R SRR R R R R it S Ty ST S S 1R SRC A SN P A e )
5456-A
B102110DFSFMO37GD

Sample Title:
Peak Analysis Performed
Peak Analysis
Peak Analysis

Peak ROI ROI

No. start end
1 297- 308
2 332- 344
3 950- 960
4 2430- 2443
5 2637- 2654
6 4683- 4699
7 5323- 5337
8 5832- 5852

M = First peak in
m =
F = Fitted singlet

Errors quoted at

Peak
centroid

301.
339
954,
2436,
2646.
4691.
5329.
5843.

81
03
97
69
04
28
48
06

a multiplet region
Other peak in a multiplet region

on: 4/19/2018 3:34:14 PM

From Channel: 85

To Channel: 8192

Energy FWHM Net Peak Net Area Continuum
{keV) {keV) Area Uncert. Counts
75.45 0.87 5.12E+001 34 .42 9.58E+001
84 .76 0.8%0 4.15E+001 30.15 6.85E+001

238B.74 0.79 2.14E+001 23.62 4.76E+001

608,17 0.91 2.29E+001 16.57 1.61E+001

661.51 0.86 8.35E+001 22.60 1.35E+001

1172.82 1.11 3.44E+001 15.73 8.58E+000

1332.37 1.74 4.40E+001 13.27 0.00E+000

1460.76 1.27 8.99E+001 20.84 5.14E4000

2.000 sigma

[1332]



Interference Corrected Activity Report

4/19/2018

3:34:15 PM Page

Fhhkhkhhhdhkhdrhhdhdh kb kb bk bk kA Ak dhk kA AR AR IR A h ok h e ke k ok khd ok Ak k& ok bk &

IDENTIFICATION

R R e R R AV PP AT PR

% ok e ke ok NUCLTITDE

Sample Title:

....................

Nuclide

Name

K-40
Co-60

Cs-137
Eu-155

Pb-212
Bi-214

[l

o

Id
Confidence

.000
.000

.000
.336

.000
.441

B102110DFSFM037GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib- BNL.NLRB

Energy
{(keV)

1460.82%*
1173.23%*
1332.49%
661.66%*

86.55%
105.31
238.63%
609.32%*
1120.29
1764 .49

IDENTIFIED NUCLIDES .

Yield Activity
(%) (pCi/m*2 )
10.66 4 .3561BE+005
98.85 1.58191E+004
99.98 2,15544E+004
85.10 3.40152E+004
30.70 2.5878B9E+004

21.10
43.60 1.02907E+004
45.49 1.68150E+004
14.92
15.30

spectrum.

* = Energy line found in the

® =

Energy Tolerance

Energy line not usgsed for
10.000 kev

R EPORT *xksx

Activity
Uncertainty

1.07857E+005
7 .33934E+003
6.72377E+003
1.00719E+004
1 .55040E+004

1.14807E+004
1.23109E+004

Weighted Mean Activity

Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1333]
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Interference Corrected Activity Report 4/19/2018 3:34:15 PM Page 4

khkhkkfhhkhhkhdhhhkhh bk hkddkhhhkhkhkdhhhkkkhkhkhhkhk bk kdkdh ko h bk bk ok khh kv kA ek ok k&

* ok ok ok ok INTERPFERENCE CORRECTED R EPORT ERTAK

TEEEEEEEEE LR SA R AR S EES R RS R AR A SRR AR LR REREERESRESERERE JTF R EIW T TR I TR0

Nuclide WL mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m*2 ) Uncertainty
K-40 1.000 4.356182E+005 1.07B568B8E+005
Co-60 1.000 1.8B93733E+004 4.957788E+003
Cs-137 1.000 3.401516E+004 1.007193E+004
Eu-155 0.336 2.587890E+004 1.950396E+004
Pb-212 1.000 1.029073E+004 1.148066E+0 04
Bi-214 0.441 1.681502E+004 1.231092E+004

?
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

n

Errors guoted at 2.000 sigma

ko ook ok ok ok ok ok UNIDENTIPFPTIED PEAZEKS kok kkkkkdhk

Peak Locate Performed on: 4/19/2018 3:34:14 PM

Peak Locate From Channel: 85
Peak Locate Tc Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 75.45 8.5329E-002 67.23

First peak in a multiplet region
Other peak in a multiplet region

M
m
F Fitted singlet

Errors quoted at 2.000 sigma
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Detector Name:
Sample Geometry:
Sample Title:

E456-A4

B102110DFSFM027GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m"2 ) (pCi/m*2 ) (pCi/m™2 )
+ K-40 1460.82* 10.66 B.203E+004 8.20E+004 4.356E+005
+ Co-60 1173.23% 99.85 ©9.165E+003 1.33E+003 1.582E+004
1332.45% 99,98 1.326E+003 2.155E+004
Nb-94 702.65 99.81 1.00BE+004 1.01E+004 8.343E+003
871.09 99.89 1.080E+004 2.937E+003
Ag-108m 433.50 90.50 1.280E+004 1.22E+004 2.214E+003
614.30 89.80 1.603E+004 1.341E+003
722.80 90.80 1.219E+004 3.783E+003
Ces-134 604.72 97.62 1.388E+004 1.29E+004 -3.634E+003
795.86 85.46 1.285E+004 1.983E+003
+ Cs-137 661.66* 85.10 1.001E+004 1.00E+004 3.402E+004
Eu-152 121.78 28.67 4.572E+004 4.06E+004 -1.027E+004
344 .28 26.60 4.059E+004 -1.918E+004
1408.01 21.07 5.645E+004 2.929E+004
Eu-154 123.07 40.40 3.251E+004 2.77B+4004 -1.270E+004
723.30 20.06 5.451E+004 3.516E+003
1274 .43 34.80 2.767E+004 -1.720E+003
+ Eu-155 86.55* 30.70 2.966E+004 2,97E+004 2.588E+004
105.31 21.10 6.398E+004 2.692E+004
T1-208 583.19 85.00 1.500E+004 1.50E+004 3.842E+003
Bi-212 #2733 6.67 1.665E+005 1.66E+005 -8.,933E+004
+ Pb-212 238.63* 43.60 1.849E+004 1.85E+004 1.029E+004
+ Bi-214 609.32% 45.49 1.82B8E+004 1.83E+004 1.682E+004
1120.29 14.92 B.968E+004 1.052E+004
1764.48 15.30 9.683E+004 2.563E+004
Pb-214 295.22 18.42 6.537E+004 3.51E+004 4.801E+004
351.93 35.60 3.510E+004 -1.266E+004
Ra~-226 186.21 3.64 3.8B09E+005 3.81E+005 -9.169E+004
Ac-228 338.32 11.27 1.056E+005 G5.58E+004 -4.946E+004
911.20 25.80 5.584E+004 5.494E+004
968.97 15.80 7.555E+004 4 ,655E+004
Am-241 £59.54 35.90 4.051E+004 4.05E+004 6.914E+002
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = Calculated MDA is zerc due to zero counts in the region, or

Dec. Level
(pCi/m*2 )

3.446E+004
3.961E+003
0.000E+000
4.554E+003
4.867E+003
5.978E+003
7.510E+003
5.559E+003
6.481E+003
5.828E+003
4.454E+003
2.203E+004
1.802E+004
2,498E+004
1.567E+004
2.482E+004
1.198E+004
1.39BE+004
3.084E+004
6.981E+003
7.589E+004
8.597E+003
8.150E+003
4.077E+004
4 .32BE+004
3.097E+004
1.659E+004
1.B35E+005
4.982E+004
2.580E+004
3.420E+004
1.921E+004

the region is outside the spectrum, or MDA has not been calculated

®
]
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Half-life too short to be able to perform the decay correction
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Filename: C:\GENIE2K\CAMFILES\00004772.CNF

Report Generated On : 4/19/2018 3:35:33 PM

Sample Title : B102110DFSFM038GD

Sample Description : UNIT 2 CONTAINMENT

Sample Identification : 038

Sample Type : GAMMA DIRECT

Sample Geometry £

Peak Locate Threshold : 3.00

Peak Locate Range (in channels)} : 85 - 8192

Peak Area Range (in channels) : 85 - 8192

Identification Energy Tolerance : 10.000 keV

Sample Size : 1.134E+001 m"2

Sample Taken On : 4/10/2018 2:18:00 PM

Acquisition Started : 4/10/2018 2:18:33 PM

Live Time : 600.0 seconds

Real Time : 600.2 seconds

Dead Time : 0.03 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 4/19/2018
Efficiency ID : 1.9M0.153CMLINER

IQM/G /\/& /f\dﬂd{{;fﬁ
L01e [18 (552
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Ak kkkh kR kR ok ke ok dkk bk ke k kA kkhk ko k ko Ak kkh ke h kA Ak khkhkk ok Aok wok ok ok

% & d ok ok PEAK ANALYSIS REPORT Wik ko

e L 22 E 2R SRR R R AR SR R RS R RS SR R A R R 2 2 A S R R R EEEEE TR E TR EER LR N

Detector Name: 5456-A

Sample Title: B102110DFSFMO038GD
Peak Analysis Performed on: 4/19/2018 3:35:32 PM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts
1 291- 310 301.92 75.48 0.294 1.48E+002 42.20 8.47E+001
2 335- 345 340.76 85.18 0.97 2.23E+001 29.10 7.98E+001
3 1011- 1020 1015.83 253.96 0.36 1.80E+001 16.06 2.00E+001
4 1402- 1414 1407.48 351.87 0.78 3.57E+001 16.18 1.13E+001
5 2430- 2441 2435.67 608.92 0.53 2.80E+001 13.27 6.00E+000
6 2638- 2653 2646.14 661.53 1.54 4.°%0E+001 15.62 4.00E+000
7 5834- 5853 5843.08 1460.77 1.33 1.28E+002 22.63 0.00E+000
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1337]
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Sample Title:

Nuclide
Name

K-40
Cs-137
Eu-155

Bi-214

Pb-214

* =

Id

Confidence

1.000
1.000
0.337

0.440

0.439

B102110DFSFM038GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLR

IDENTIFIED NUCLIDES

Energy
(kev)

1460.
661.
86.
105.
609.
.29

1120

17¢64.
2585,
351..

g2*
66 %
55*
31
32*

49
22
83%*

10.000 kev

Yield
(%)

10.
85.
30.
.10

21

45.
14.
15.
.42
35.

18

Energy line found in the

2.000 sigma

66
10¢
70

49
92
30

60

Activity
(pdijm™2

6.20527E+005
1.59638E+004
1.38100E+004

2,.12506E+004

2.54200E+004

spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance
‘Nuclide confidence index threshold = 0.30

Errors guoted at

[1338]

REPORT *okk ok ok

Activity
Uncertainty

1.22215E+005
6 .80079E+003
1.82734E+004

1.00518E+004

1.22304E+004

3
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m*2 } Uncertainty
K-40 1.000 6.205273E+0065 1.222147E+005
Cs-137 1.000 1.996378E+004 6.800788E+003
Eu-155 0.337 1.381001E+004 1.827340E+004
Bi-214 0.440 2.125063E+004 1.005179E+004
Pb-214 0.439 2.541995E+004 1.223041E+004
? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

sk ke e ok e o ek UNIDENTTITFTIETD PEAKS kkokkok ok ok kR

Peak Locate Performed on: 4/19/2018 3:35:32 PM
Peak Locate From Channel: B85
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide

75.48 2.4721E-001 28.45
253.96 3.1667E-002 84.53

WP

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Errors quoted at 2.000 sigma
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Sample Geometry:

Sample Title:

FEAREL -
fol- Bu i

Y
i3

B1C2110DFSFM038GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m®2 ) (pCci/m*2 ) (pCi/m"2 )
+ K-40 1460.82* 10.66 1.312E+004 1.31E+004 6.205E+005
Co-60 1173.23 99.85 1.407E+004 1.36E+4+004 2.873E+003
1332.49 98.98 1.360E+004 1.018E+004
Nb-94 702.65 99.81 9.447E+003 9.45E+003 -4.378E+003
871.09 99.89 1.195E+004 3.516E+003
Ag-108m 433.890 90.50 1.160E+004 1.16E+004 4.186E+003
614 .30 89.80 1.364E+004 -1.410E+004
722.90 20.80 1.323E+004 ~3.982E+003
Cs-134 604.72 97.62 1.308E+004 1.31E+004 1.270E+004
795.86 85.46 1.547E+004 9.788E+003
+ Cs-137 661.66* 85.10 5.746E+003 5.75E+003 1.996E+004
Eu-152 121.78 28.67 5.0B0E+004 4.35E+004 1.676E+004
344 .28 26.60 4.352E+004 2.413E+004
1408.01 21.07 5.388E+004 2.511E+004
Eu-154 123.07 40.40 3.541E+004 2.59E+004 -3.043E+004
723.30 20.06 6.115E+004 1.878E+004
1274 .43 34.80 2.520E+004 6.277E+003
+ Bu-155 86.55* 30.70 2.279E+004 2.9%8E+004 1.381E+004
105.31 21.10 6.166E+004 -2.356E+004
T1l-208 583.19 85.00 1.3893E+004 1.3%9E+004 7.603E+003
Bi-212 727.33 6.67 1.B63E+005 1.86E+005 6.947E+004
Pb-212 238.63 43.60 3.156E+004 3.16E+004 1.B99E+004
+ Bi-214 609.32* 45.49 1.132E+004 1.13E+004 2.125E+004
1120.29 14.92 9.435E+004 2.978E+004
1764 .49 15.30 8.92%E+004 4 _509E+004
+ Pb-214 285.22 18.42 6.30%E+004 1.47E+0G04 -2.589E+004
351.93* 35.60 1.473E+004 2.542E4004
Ra-226 186.21 3.64 4.132E+005 4.13E+005 2.912E+005
Ac-228 338.32 11.27 9.556E+004 5.48E+004 -3.130E+004
911.20 25.80 5.4B0E+004 5.390E+004
268.97 15.80 7.878E+004 6.780E+004
Am-241 59.54 35.90 3.815E+004 3.91E+004 -2.123E+002

+ Nuclide identified during the nuclide identification

*

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

Dec.

Level

(pCi/m*2 )}

0

PWNRFEFANWERPRPOOAMBPENMREPNDDNONDDIOAOGO N OB GO0

.0C0E+000
.415E+003
.137E+003
.240E+003
.442E+003
.377E+003
.313E+003
. 075E+003
.082E+003
.137E+003
.322E+003
.457E+004
.048E+004
.369E+004
.712E+004
.B14E+004
.1089E+004
.405E+004
.968E+004
.445E+003
.578E+004
.513E+004
.669E+003
.311E+004
.951E+004
.984E+004
.400E+003
.996E+005
.479E+004
.528E+004
.582E+004
.853E+004

the region is outside the spectrum, or MDA has not been calculated

[1340]

Half-life too short to be able to perform the decay correction
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Filename:
Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acguisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

C:\GENIE2K\CAMFILES\00004761.CNF

4/19/2018 11:49:26 AM
B102110DFSFM039GD

UNIT 2 CONTAINMENT

039

GAMMA DIRECT

3.00
85 - 8192
85 - 8192
10.000 keV

1.134E+001

2:38:00 PM
2:36:27 PM

4/10/2018
4/10/2018

600.0 seconds
600.2 seconds

0.03 %

3/15/2018
4/19/2018
1.9M0.153CMLINER
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Detector Name: 5456-A

Sample Title: B102110DFSFM039GD
Peak Analysis Performed on: 4/139/2018 11:49:26 AM
Peak Analysis From Channel: 85
Peak Analysis To Channel: gl9oz
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keVv) Area Uncert. Counts
3 297- 307 301.98 75.49 1.12 8.25E+001 34.24 8.65E+001
2 338- 348 342.02 85.51 0.87 3.57E+001 28.77 6.83E+001
3 1401- 1415 1407.92 351.98 0.33 3.71E+001 18.55 1.69E+001
4 2430- 2442 2436.06 602.02 0.78 3.53E+001 16.65 1.28E+001
5 2639- 2653 2645,96 661.49 1.10 6.45E+001 21.15 1.65E+001
6 4686- 4699 4692.921 1173.23 0.36 3.08E+001 12.67 3.50E+4+000
7 5834- 5853 5842.77 1460.69 1.16 ©9.46E+001 21.49 6.39E+4000
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1342]



Interference Corrected Activity Report

e PR A X EEE RS L EEEE SRS LS RS EE RS ERE R R ERESEEEEEEE R SRR R E T ETEEEL LTRSS E B8

IDENTIPFICATTION
Ak kkdkk kA Rk kA Ak hk kA kkkhdk ko k ko ko hhkkkkkkkkk ok hd ok k hhkkkhhhkhhkhkhk k k&

*okok kK NUCLTIDE

Sample Title:

..............

4/19/2018

B102110DFSFM039GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Nuclide Id Energy
Name Confidence (keV)
K-40 1.000 1460.82%
Cs-137 1.000 661.66%
Eu-155 0.338 86 .55*
105.31
Bi-214 0.440 609.32%*
1120.29
1764 .49
Pb-214 0.439 295.22
351.93%

*
@

Energy Tolerance
Nuclide confidence index threshold = 0.30

Errors guoted at

Yield
(%)

10.66
85.10
30.70
21.10
45.49
14.92
15.30
18.42
35.60

2.000 sigma

Activity
(pCi/ )
4 .58624E+005
2.62856E+004
2.20585E+004

2.58325E+004

2.64192E+004

Energy line found in the spectrum.
Energy line not used for Weighted Mean Activity
10.000 keVv

[1343]

11:49:26 AM

R EPORT

....................

Activity
Uncertainty
1.11517E+005
9.17648E+003
1.83344E+004

1.25891E+004

1.38848E+004

3
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pci/ ) Uncertainty
K-40 1.000 4.586244E+005 1.115166E+005
Cs-137 1.000 2.628557E+004v 9.176478E+003
Eu-155 0.338 2.205851E+004 1.833442E+004
Bi-214 0.440 2.583247E+004 1.258912E+004
Pb-214 0.439 2.641924E+004 1.388479E+004

?
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

hhkhkkkkxkkk UNIDENTTIPF¥FTITED PEAZEKS Aok kkhkhkkkkok

Peak Locate Performed on: 4/19/2018 11:49:26 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. {keV) Counts per Second % Uncertainty Type Nuclide
1 75.49 1.3742E-001 41.53
& 1173 .23 5.0833E-002 41.54

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

3=
no

1]

Errors quoted at 2.000 sigma

[1344]
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* ok ko ok NUCLIDE MDA REPOR T *ok ok k ok
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSFM039GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

»*
n

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

Nuclide Energy Yield Line MDA Nuclide MDA Activity  Dec. lLevel

Name (keV) (%) {pCi/ ) (pCi/ ) (pCi/ } (pCi/ )

+ K-40 1460.82* 10.66 B8.58%9E+004 8.59E+004 4.586E+005 3.638E+004

Co-60 1173.23 99.85 1.590E+004 1.29E+004 1.45%9E+004 7.330E+003

1332.49 99.98 1.295E+004 1.818E+003s 5.811E+003

Nb-94 702.65 59.81 1.008E+004 1.01E+004 -8.221E+002 4.554E+003

871.09 99.89 1.063E+004 ~-3.112E+002 4.780E+003

Ag-108m 433.90 80.50 1.323E+004 1.16E+004 9.805E+003 6.194E+003

614.30 89.80 1.573E+004 -8.946E+003 7.358E+003

722.90 90.80 1.156E+004 6.820E+003 5.241E+003

Cs-134 604.72 97.62 1.464E+004 1.36E+004 6.903E+003y 6.857E+003

795.86 85.46 1.356E+004 3.487E+003 6.181E+003

Cs-137 661.66* 85.10 1.032E+004 1.03E+004 2.629E+004 4.609E+003

Eu-152 121.78 28.67 4.939E+004 3.74E+004 -3.3B1E+004 2.387E+004

344 .28 26.60 3.741E+004 -2.335E+004 1.743E+004

1408.01 21.07 5.518E+004 4.561E+004v 2.434E+004

Eu-154 123.07 40.40 3.576E+004 3.09E+004 -5.542E+003 1.730E+004

723.30 20.06 5.083E+4004 -9.917E+003 2.297E+004

1274 .43 34.80 3.08BE+0D04 1.534E+004v 1.358E+004

Eu-155 86.55* 30.70 2.831E+004 2.83E+004 2.206E+004 1.332E+004

105.31 21.10 6.706E+004 -6.326E+003 3.238E+004

T1-208 583.19 85.00 1.578E+004 1.58E+004 1.097E+004 7.371E+003

Bi-212 727.33 6.67 1.622E+005 1.62E+005 1.128E+005 7.375E+004

Pb-212 238.63 43.60 3.222E+004 3.22E+004 3.561E+004 1.546E+004

Bi-214 609.32*% 45.49 1.605E+004 1.60E+004 2.583E+004 7.033E+003

1120.29 14.92 8.600E+004 6.945E+004 3.893E+004

1764 .49 15.30 8.312E+004 9.493E+002 3.642E+004

Pb-214 295.22 18.42 6.702E+004 1.B3E+004 3.843E+004 3.180E+004

351.93*% 35.60 1.834E+004 2.642E+004 8.207E+003

Ra-226 186.21 3.64 4.08lE+005 4.0BE+005 -3.544E+004 1.971E+005

Ac-228 338.32 11.27 1.024E+005 5.48E+004 -2.259E+004 4.820E+004

911.20 25.80 5.480E+004 4 158E+004 2.528E+004

968.97 15.80 6.979E+004 9.648E+003 3.132E+004

Am-241 59.54 35.90 4.166E+004 4.17E+004 -1.008E+004 1.979E+004
+ = Nuclide identified during the nuclide identification

the region is outside the spectrum, or MDA has not been calculated

@
1

[1345]

= Half-life too short to be able to perform the decay correction
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"ilename: C:\GENIE2K\CAMFILES\00004762.CNF

Report Generated On 4/19/2018 3:01:15
Sample Title B102110DFSFM(4 0GD
Sample Description UNIT 2 CONTAINMENT
Sample Identification 040

Sample Type GAMMA DIRECT
Sample Geometry

Peak Locate Threshold 3.00

Peak Locate Range (in channels) : 85 8192

Peak Area Range (in channelsg) 85 - 8192
Identification Energy Tolerance 10.000 kev

Sample Size 1.134E+001 m"2

2:50:00
2:51:16

4/10/2018

Sample Taken On
: 4/10/2018

Acquisition Started

600.0 seconds
600.2 seconds

Live Time
Real Time

Dead Time 0.03 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency ID

ANALYS T S8

Fhhkkkkkhkhkhkkhhhkrhhhkkx
d* ok ok k ok
ek ok kb r R A h A AT AR A I A A kR

PM

FM
PM

3/15/2018
4/19/2018
1.9M0.153CMLINER

DC(Z[C‘ Va/ofc Z{‘PC/

714
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Detector Name: 5456-A

Sample Title: B102110DFSFM040GD
Peak Analysis Performed on: 4/19/2018 3:01:14 PM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (kev) {keV} Area Unicert. Counts
1 296- 306 300.89 75.22 1.03 7.05E+001 36.26 1.02E+002
2 345- 355 349,98 87.50 0.31 8.42E+000 32.76 1.09E+002
3 1402- 1413 1407.96 351.99 1.03 1.66E+001 16.15 1.94E+001
4 2327- 2338 2332.83 583.21 0.49 2.01E+001 12,30 6.94E+000
5 2639- 2652 2645.62 661.40 0.73 5.52E+001 20.50 1.78E+001
6 4685- 4698 4691.94 1172.98 1.28 1.31E+001 12.32 8.86E+000
7 B5832- 5853 5B842.26 1460.56 1.40 1.28E+002 25.20 B8.06E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
B

Errors quoted at 2.000 sigma

[1347]
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Sample Title: B102110DFSFM040GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES = ... . & iiiitnenasnns

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m*2 ) Uncertainty
K-40 1.000 1460.82%* 10.66 6.25048E+005 1 .33687E+005
Cs-137 1.000 661.66% 85.10 2.24899E+004 8.77855E+003
Eu-155 0.338 86.55% 30.70 5.09716E+003 1.98536E+004
105.31 21.10
T1l-208 1.000 583.19* 85.00 7.70570E+003 4 .81698E+003
Pb-214 0.439 295.22 18.42
351,93% 35.60 1.18581E+004 1.16664E+004

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Bnergy Tolerance : 10.000 keVv

Nuclide confidence index thresheld = 0.30

Errors quoted at 2.000 sigma

[1348]
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#xkxx T NTERTFERENCE CORRECTED R EPOTRT  *kkwx

Tk e gk e gk dk ok vk ok A ok ok ok ok ok Y B ok ok kb o gk ok A ke ek kb o v sk ok ke ok ek ke ok e e ok e ok ok ok Sk ke gk ok ok dhe ok ok ok ok ok ok ok o ok ok ok ok R ke e ok

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name confidence (pCi/m*2 ) Uncertainty
K-40 1.000 6.250483E+005 1.336871E+00Q5
Cs-137 1.000 2.248995E+004 / 8.778553E+003
Eu-155 0.338 5.097156E+003 1.985363E+004
Tl1-208 1.000 7.705699E+003 4 . 816985E+003
Pb-214 0.439 1.185814E+004 1.166642E+004

Nuclide is part of an undetermined sclution
Nuclide rejected by the interference analysis
= Nuclide contains energy lines not used in Weighted Mean Activity

@ MW
nn

Errors quoted at 2.000 sigma

Ik kdkkkhk kK UNIDENTTITFTIETD PEAZEKS Tk khkkhhkkk

Peak Locate Performed on: 4/19/2018 3:01:14 BPM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tals
No. {keV) Counts per Second % Uncertainty Type Nuclide
i 75.22 1.1742E-001 51.47
6 1172.88 2.1894E-002 93.80 Sum

|

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

I

M
m
F

Errors quoted at 2.000 sigma
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSFM040GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (%) (pCi/m"2 ) (pCi/m"2 ) (pCi/m*2 ) (pCi/m"2 )
+ K-40 1460.82* 10.66 1.003E+005 1.00E+005 6.250E+005 4 .357E+004
Co-60 1173.23 99.85 1.477E+004 1.27E+004 7.997E+003 6.762E+003
1332.49 99.28 1.272E+004 8.348E+003v 5.698E+003
Nb-94 702.65 99.81 ©9.767E+003 9.77E+003 5.451E+003 4.400E+003
871.09 29.89 1.131E+004 6.821E+003 5.122E+003
Ag-108m 433.90 90.50 1.262E+004 1.26E+004 4.165E+003 5.890E+003
614.30 89.80 1.552E+004 1.490E+004 7.255E+003
722.90 90.80 1.391E+004 3.285E+003 6.419E+003
Cs-134 604.72 97.62 1.369E+004 1.37E+004 6.211E+003v 6.3B4E+003
795.86 85.46 1.455E+004 -2.744E+003 6.676E+003
+ Cs-137 661.66* 85.10 1.057E+004 1.06E+004 2.249E+004 4.733E+003
Eu-152 121.78 28.67 b5.614E+004 4.06E+004 -1.042E+004 2.725E+004
344.28 26.60 4.059E+004 J/ -1.416E+004 1.902E+004
1408.01 21.07 4.829E+004 0 -4 ,201E+003 2.080E+004
Eu-154 123.07 40.40 3.926E+004 2.93E+004 -3.514E+004 A6 1.905E+004
723.30 20.06 6.239E+004 1.256E+004j'2.876E+004
1274 .43 34.80 2.933E+004 -7.287E+003 1.280E+004
+ Eu-155 86.55* 30.70 3.374E+004 3.37E+004 5.097E+003 1.605E+004
105.31 21.10 7.171E+004 -2.824E+004 3.471E+004
+ T1-208 583.19* 85.00 6.371E+003 6.37E+003 7.706E+003 2.666E+003
Bi-212 727.33 6.67 1.747E+005 1.75E+005 1.753E+004 7.999E+004
Pb-212 238.63 43.60 3.463E+004 3.46E+004 3.245E+003 1.667E+004
Bi-214 609.32 45.49 3.031E+004 3.03E+004 1.799E+004 1.416E+004
1120.29 14.%92 1.020E+005 2.246E+004 4.691E+004
1764.49 15.30 8.929%E+004 1.234E+004 3.951E+004
+ Pb-214 295,22 18.42 7.199E+004 1.83E+004 2.388E+004 3.42BE+004
351.93* 35.60 1.827E+004 1.186E+004 8.171E+003
Ra-226 186.21 3.64 4.497E+005 4.50E+005 1.294E+004 2.179E+005
Ac-228 338.32 11.27 1.051E+005 4.86E+004 -2.358E+004 4.955E+004
911.20 25.80 4.863E+004 3.762E+004 2.219E+004
968.97 15.80 7.983E+004 9.242E+004 3.634E+004
Am-241 59.54 35.90 4.340E+004 4.34E+004 1.165E+004 2.066E+004

+ = Nuclide identified during the nuclide identification

*

®
]

nn

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

[1350]

Half-1life too short to be able to perform the decay correction
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Filename:

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

C:\GENIE2K\CAMFILES\00004720.CNF

4/19/2018

B102110DFSFM041GD
U2 CTMNT

041

GAMMA DIRECT

3.00
85 - 8132
85 - 8192
10.000 keV

1.134E+001 M*2

4/13/2018
4/13/2018

600.0 seconds
600.2 seconds

0.03 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

[1351]

11:43:59 AM

9:12:00 AM
9:13:00 AM
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4/19/2018
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Page 2
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Detector Name: 5456-A

Sample Title:

Peak Analysis Performed on:

B102110DFSFM041GD
4/19/2018

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI

No. start end
1 295- 307
2 2327- 2338
3 2638- 2652
4 5325- 5338
5 5833- 5853
6 7052- 7067

First peak in
Other peak in
Fitted singlet

]

e =
I

Errors guoted at

Peak
centroid

299.43
2332.17
2645.21
5331.47
5842.78
7059.86

a multiplet region
a multiplet region

Energy
{keV)

74 .86
583.04
661.30

1332.87
1460.69
1764 .96

2.000 gigma

FWHM
(keV)

w39
.42
.14
.95
.05
#25

oMNOPFP OO

[1352]

REPORT

11:43:58
85
8192

Net Peak Net Area

Area

5.84E+4001
1.55E+001
7.70E+001
2.31E+001
1.50E+002
2.00E+001

AM

Uncert.

49.
13
21.
14.
26.

8.

83
34
95
18
25
94

% %ok K Kk

Continuum

O M=

Counts

.95E+002
.15E+001
.50E+001
.86E+000
.67E+000
.00E+000
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Sample Title: B102110DFSFM041GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

SRR s D R IDENTIFIED NUCLIDES o ERRL w v e ke € 3 IR e

Nuclide Id Enerqgy Yield Activity Activity

Name Confidence (keV) (%) (pCci/M*2 ) Uncertainty
K-40 1.000 1460.82%* 10.66 7.28742E+005 1 .42135E+005
Cs-137 1.000 661.66* 85.10 3.13531E+004Y 9.70105E+003
T1-208 1.000 583.19%* 85.00 5.96164E+003 5.17559E+003

* Energy line found in the spectrum.

@ Energy line not used for Weighted Mean Activity
Energy Tolerance : 10.000 keVv
Nuclide confidence index threshold = 0.30

Errors guoted at 2.000 sigma

[1353]
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/M*2 ) Uncertainty
K-40 1.000 7.2B7421E+005 1.421354E+005
Cs-137 1.000 3.135315E+004 9.701051E+003
T1-208 1.000 5.961643E+003 5.1755%4E+003

Nuclide ig part of an undetermined sclution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

@MW
I

Errors quoted at 2.000 sigma

%k okkk ko kk UNIDENTTIVPFIED PEAZXKS dk okkkkkkkk

Peak Locate Performed on: 4/19/2018 11:43:58 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak 8ize in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 74 .86 9.7355E-002 85.30
4 1332.87 3.8568E-002 61.27
6 1764.96 3.3333E-002 44 .72 Tol. Bi-214

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Errors quoted at 2.000 sigma

[1354]
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSFM041GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity  Dec. Level
Name (keV) (%) (pCci/M*2 ) (pCi/M*2 ) (pCi/M*2 ) (pCi/M"2 )
K-40 1460.82* 10.66 8.791E+004 B8.79E+004 7.287E+005 3.739E+004
Co-60 1173.23 99.85 1.590E+004 1.59E+004 3.951E+003 7.330E+003
1332.49 99.98 1.627E+004 2.107E+004v 7.473E+003

Nb-94 702.65 99.81 1.225E+004 1.08E+004 1.418E+004 5.640E+003
871.09 99.89 1.080E+004 -2.574E+003 4.867E+003

Ag-108m 433.90 90.50 1.315E+4004 1.31E+004 4.385E+003 6.152E+003
614.30 89.80 1.603E+004 6.989E+003 7.510E+003

722.90 90.80 1.482E+004 3.694E+003 6.871E+003

Cs-134 604.72 97.62 1.445E+004 1.45E+004 1.183E+004/ 6.765E+003
795.86 85.46 1.689E+004 6.932E+003 7.846E+003

Cs-137 661.66*% 85.10 9.937E+003 ©9.%4E+003 3.135E+004 4.417E+003
Eu-152 121.78 28.67 6.134E+004 4.67E+004 -2.852E+003 2,985E+004
344 .28 26.60 4.669E+004 o -4,108E+004 2,207E+004

1408.01 21.07 5.889E+004 9] -2.281E+004 2.619E+004

Eu-154 123.07 40.40 4.466E+004 3.09E+004 -3.345E+002 2.175E+004
723.30 20.06 6.709E+004 2.750E+004/ 3.111E+004

1274 .43 34.80 3.08BBE+004 -4,204E+003 1.358E+004

Eu-155 86.55 30.70 5.962E+004 5.96E+004 1.018E+004 2.898E+004
.105.31 21.10 8.513E+004 -2.346E+004 4.142E+004

T1-208 583.19* 85.00 7.844E+003 7.84E+003 5.962E+003 3.402E+003
Bi-212 727.33 6.67 1.971E+005 1.97E+005 2.690E+004 92.121E+004
Pb-212 238.63 43.60 3.610E+004 3.61E+004 1.570E+004 1.740E+004
Bi-214 609.32 45.49 3.152E+004 3.15E+004 3.150E+004 1.477E+004
1120.29 14.92 B.0B80E+004 -2.271E+004 3.634E+004

1764 .49 15.30 9.314E+004 8.354E+004 4.143E+004

Pb-214 295.22 18.42 7.686E+004 3.72E+004 8.057E+004 3.672E+004
351.93 35.60 3.719E+004 1.335E+004 1.763E+004

Ra-226 186.21 3.64 5.091E+005 5.09E+005 2.649E+005 2.476E+005
Ac-228 338.32 11.27 1.103E+005 4.49E+004 3.865E+003 5.215E+004
911.20 25.80 4.487E+004 -2.127E+004 2.031E+004

968.97 15.80 9.226E+004 -9.833E+003 4.256E+004

Am-241 59.54 35.90 ©5.055E+004 5.06E+004 -3.832E+004 2.423E+004

%
m i hn

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

&
!

[1355]

= Half-life too short toc be able to perform the decay correction
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wilename: C:\GENIE2K\CAMFILES\00004763.CNF

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

4/19/2018 11:52:45 AM
B102110DFSFM042GD

U2 CTMNT

042

GAMMA DIRECT

3.00
85 - B1l92
85 - 8192
10.000 keV

1.134E+001 M*2

9:32:00 AM
9:31:33 AM

4/13/2018
4/13/2018

600.0 seconds
600.3 seconds

0.065 %

3/15/2018
4/19/2018
1.9M0.153CMLINER
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Detector Name
Sample Title:

Peak Analysis Performed on:

ANALYSTIS

: 5456-A

B102110DFSFM042GD
4/19/2018

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end

1 295- 310
2 2430- 2442
3 2635- 2656
4 46B4- 4698
5 5324- 5338
6 5832- 5856

- First peak in
Other peak in
= Fitted singlet

M
m
F

Errors quoted at

Peak
centroid (keV)

300.
2436.
2645.
4691.
5330.
5843.

a multiplet region
a multiplet region

16
08
73
21
47
59

Energy

75.04
609.02
661.43

1172 .80
1332.62
1460.90

2.000 gigma

FWHM Net Peak Net Area

(keV)

.34
.66
.57
.07
.34
.03

NOHFOO

[1357]
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85
8192

Area

1.04E+002
3.99E+001
2.27E+002
2.88E+001
3.11E+001
1.75E+002

Unicert.

60.
15.
39.
14.
14.
26.

43
65
66
95
00
46

® %k ok k

Continuum

O WUwi b

Counts

.53E+002
.10E+000
.40E+001
.22E+000
.91E+000
.00E+0Q00
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Sample Title:

Nuclide

Name

K-40
Co-60

Cs-137
Bi-214

*

B102110DFSFM042GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib -BNL.NLE

IDENTIFIED NUCLIDES “

Id Energy
Confidence (keV)
1.000C 1460.82%*
1.000 1173.23+%
1332.49%*
1.000 661.66*
0.440 609 .32%
1120.29
1764 .49

Yield Activity
(%) (pCi/M*2 )
10.66 8.48423E+005
99.85 1.32265E+004
99.98 1.52306E+004
85.10 9.24627E+004
45.49 2.92372E+004

14.92
15.30
spectrum.

Energy line found in the

..................

Activity
Uncertainty

1 .47922E+005
€ .895209E+003
6 .96712E+003
1 .96065E+004
1..19228E+004

Weighted Mean Activity

@ Energy line not used for
Energy Tolerance 10.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1358]
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*************************************************************************

INTERTFERENCE C OR

* k& kX

RECTED

R EPORT

k k& &k

-************************************************************************

Nuclide Wt mean
Nuclide Id Activity
Name Confidence (pCi/M"*2
K-40 1.000 8.484228E+
Co-60 1.000 1.422640E+
Cs-137 1.000 9.246265E+
BRi-214 0.440 2.923724E+

2
X =
@

Nuclide is part of an undete
Nuclide rejected by the inte

Errors quoted at 2.000 sigma

kdxkhkhkkhkhkhkk

UNIDENTTIVFIED

Peak Locate Performed on:
Peak Locate From Channel:

Peak Locate To Channel:

Peak Size in
Counts per Secon

Peak Energy
No. (kev)

1.7403E-001

=

75.04

First peak in a multiplet re
Other peak in a multiplet re
Fitted singlet

o

M
m
F

Errors quoted at 2.000 sigma

Wt mean
Activity
) Uncertainty

005 1.479218E+005
004v 4.921174E+0Q03
004J 1.9260645E+004
004 1.19%9283E+004

rmined solution
rference analysis

P E A K S ke kdhhhkhkhk
4/19/2018 11:52:45 AM
85
8192
Peak CPS Peak
d % Uncertainty  Type
57.87
gion
gion

[1359]

Nuclide contains energy lines not used in Weighted Mean Activity

Tol.
Nuclide
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dkkk Kk

NUCLIDE

MDA

REPORT

kkk k¥

P T EE R TSR YRR EEE RIS R SS S S LRSS SR REE SRR SRR R AR AR R R R R R EF YRR T TR LR R L

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSFM042GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

*

(S}
i

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

Il

Energy

(keV)

1460.82%
1173.23%*
1332.49%
702 .65
871.09
433.90
614.30
722.90
604.72
795.86
661.66%
121.78
344.28
1408.01
123.07
723.30
1274 .43
86.55
105.31
583.189
727.33
23B.63
609.32%*
1120.29
1764.49
295.272
351.93
186.21
338.32
211.20
968.97
59.54

Yield
(%)

10.66
99.85
59.98
99.81
99.89
90.50
89.80
90.80
97.62
85.4¢6
85.10
28.67
26.60
21.07
40.40
20.06
34.80
30.70
21.10
85.00

6.67
43.60
45.49
14.92
15.30
18.42
35.60

3.64
11.27
25.80
15.80
35.90

U OU R R OJRHPE AR HEOOWO R O W O o DY H

Line MDA ©Nuclide MDA Activity
(pci/M*2 ) (pci/M*2 ) (pci/M*2 )
.312E+004 1.31E+004 8.484E+005
.115E+003 8.15E+003 1.323E+004
.150E+003 1.523E+004
L162E+004 1.16E+4004 -3.411E+003
.195E+004 -5.036E+003
.397E+004 1.35E+004 7.478E+003
.671E+004 -1.848E+004
.351E+004 -3.843E+003
.578E+004 1.32E+004 8.593E+4003
.321E+004 -1.847E+004
.839E+004 1.84E+004 9.246E+004
.922E+004 4.94E+004 5.701E+003¢
.944E+004 -2.552E+004
.968E+004 3.901E+004
.946E+004 3.76E+004 2.372E+004V
.300E+0Q04 3.343E+003
.759E+004 2.817E+004
.685E+004 6.68E+004 2.641E+4004
.690E+004 1.301E+005
.762E+004 1.76E+004 1.629E+004
.989E+005 1.99E+005 3.675E+004
.107E+004 4.11E+004 2.978E+004
.311E4004 1.31E+4004 2.924E+004
.020E+005%5 4.983E+004
.14BE+004 4 ,557E+004
.883E+004 4.19E+004 3.917E+004
L187E+004 1.573E+004
.583E+005 5.58E+005 6.445E+005
.21BE+005 5.15E+4004 -1.767E+004
.153E+4004 4 .352E+004
.65BE+004 -8.529E+004
.805E+004 5.80E+004 1.944E+004
the nuclide identification

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

Dec.

Level

(pCi/M*2 )

NENOAONMNMRPRWAEIIRPOVORWURNMNMNWUNGBDODA-dAIOUTHWWOD

.Q00E+000
.936E+003
.412E+003
.324E+003
.442E+003
.565E+003
.853E+003
.215E+003
.428E+003
.007E+003
.644E+003
.379E+004
.344E+004
.159E+004
.415E+004
.906E+004
.694E+004
.260E+004
. 730E+004
.289E+003
.208E+004
. 988E+004
.565E+003
.691E+4004
.060E+004
.270E+004
.987E+004
.722E+005
. 790E+004
.365E+004
.472E+004
. 798E+004

the region is outside the gpectrum, or MDA has not been calculated

[1360]

Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYS IS Ekkok ok

I TP EER RS S E S SR SRR R RS AR AR A SRR AR RS R RRS SRR R R AR ER R RS S B EEEEE T EEE TR E R LT

* ok Kk ok k

"ilename: 5456-A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/13/2018 8:26:03 AM

B102110DFSCC043GD
U2 CTMNT

043

GAMMA DIRECT

3.00
85 813z
85 - 8192
10.000 keVv

1.256E+001 M*2

4/13/2018 8:13:00 AM
4/13/2018 8:16:01 AM

600.0 seconds
600.4 seconds

0.07 %
Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

2M90D_ECP_17.8CM

[1361]
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* ok ok ok k PEAK ANALYSTIS REPOR T * ok ok ok ok

Bk kK kR RN Tk ko kR kAR A IR AR AR IR R A kA kA h ok doh ke ok dr kot ks o ek de e ke sk ook o ok ok o ok %

Detector Name: 5456-A
Sample Title: B102110DFSCC043GD
Peak Analysis Performed on: 4/13/2018 B:26:02 AM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) {keV) Area Uncert. Counts
1 126- 134 129.40 32.35 0.54 5.92E+001 28.76 5.28E+001
2 285- 309 299.90 74.98 0.84 3.6%9E+002 $9.34 5.08E+002
3 332- 345 340.14 85.04 0.78 9.47E+001 63.30 3.29E4+002
4 2131- 2142 2136.53 534.13 0.39 7.42E+000 18.62 3.16E+001
5 2428- 2445 2436.72 609.18 1.27 5.65E+001 25.16 3.05E+001
6 2632- 2657 2645.07 661.27 1.58 3.31E+003 116.88 2.6CE+001
7 3637- 3650 3643.26 910.82 0.55 1.87E+001 13.65 9.26E+000
8 4681- 4700 4690.93 1172.73 0.85 7.34E+001 18.1¢ 2.58E+000
9 5319- 5336 5328.12 1332.03 1.50 6.75E+001 18.18 4 . 54E+000
10 5831~ 5852 5842.07 14¢0.52 1.74 1.32E+002 23.84 2.64E+000
11 7050- 7065 7057.33 1764.33 0.50 2.00E+001 8.94 0.00E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted ginglet

n

M
m
F

rrors gquoted at 2.000 sigma

[1362]
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IDENTIFICATTION
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% ok kK NUCLTIZDE

Sample Title:

Nuclide Id
Name Confidence
K-40 1.000
Co-60 1.000
Cg-137 1.000
Eu-155 0.332
Bi-214 0.694

* = Energy line found in the

B102110DFSCC043GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES % B

Energy
(keV)

1460

105

1120

1764.

.82%*
1173.
1332.
661.
86.
e
609,
.28

23%
49%
66 ¥
55%*

J2%

49%

10.000 keV

Yield

(

o
B

)

10.66
29.85
89.
85.
30.
21
4.5,
.92
15

14

2.000 sigma

98
10
70
10
49

30

Activity
(pci/mM*2 )

1.61111E+006
8.95386E+004
8.49225E+004
4.12005E+006
2.62039E+4005

1.28941E+005%

1.8232%E+005

gpectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance
Nuclide confidence index threshold = 0.30
Errors quoted at

[1363]

REPORT %ok ok ok k

Activity
Uncertainty

3.22133E+005
2 .33114E+004
2.38726E+004
5.15794E+005
1.82774E+005

5.95159E+004

8.28375E+004

3
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*************************************************************************

* ok ok K ok INTERVFERENTCE CORRECTETD REPORT kX

************************************************************************

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCci/M*2 ) Uncertainty
K-40 1.000 1.611112E+006 3.221326E+005
Co-60 1.000 8.728544E+004/ 1.667855E+004
Cs-137 1.000 4.120052E+006+4 5.157936E+005
Eu-155 0.332 2.620393E+005 1.B27741E+Q05
Bi-214 0.694 1.471169E+005 4.833435E+004

F-
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

I

Errors quoted at 2.000 sigma

[1364]
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Rk Kk kR ok ok ok ok UNIDENTIVFIETD PEAZXKXS kdkkkkhkhkk

Peak Locate Performed on: 4/13/2018 B:26:02 &AM

Peak Locate From Channel: 85
Pegk Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak
No. (kev) Counts per Second % Uncertainty Type
1. 32.35 9.8683E-002 48 .57
2 74,98 6.1474E-001 26.93
4 534.13 1.2372E-002 250.84
7 210.82 3.1235E-002 72.83 Tol.

First peak in a multiplet region
Other peak in a multiplet region

M
m
F Fitted singlet

Errors quoted at 2.000 sigma

[1365]

Page b5

Tol.
Nuclide

Ac-228
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% % %k k%

NUCLIDE

MDA

REPORT

*%k khk

*******************************************************************************

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSCC043GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

AT

®
n

Nuclide
Name

K-40
Co-60

Nb-2%4

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Bu-155
T1-208
Bi-212
Pb-212
Bi-214
Ph-214
Ra-226
Ac-228

Am-241

It n

Energy

(keV)

1460.82%*
1173, 23*
1332.49%*
702.65
871.09
433.90
614 .30
722.90
604.72
795.86
661.66%
121.78
344.28
1408.01
123.07
723.30
1274 .43
86 .5b*
105.31
583.19
727.33
238.63
609.32%
1120.29
1764 .49%
295.22
351.83
186.21
338.32
911.20
968.97
59.54

(

10
.85

89

99.
99,
99,
90.
BY9.
90.
97
85.
85.
28.
26.
21.
40.
20.
34.
30.
21.
85.
.67
.60

6
43

45,
.92
15.
18.
.60
.64

14

35
3

13.
.80

25

15.
35.

Yield
%)

66

98
81
89
50
80
80
62
46
10
67
60
07
40
06
80
70
10
00

49

30

42

27

80
S0

Line MDA Nuclide MDA Activity
(pCci/M*2 )

WRNHFANMNDPARODDONMUOUWUN SdQFEFNMRPRODWIBEDAARRADODWWRRR

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or
the region is outside the spectrum,
Half-life too short to be able to perform the decay correction

.577E+005
.554E+004
.953E+004
.299E+004
.752E+004
.864E+004
.534E+004
.204E+004
.360E+004
.477E+004
.646E+004
.448E+005
.886E+005
.185E+005
.430E+005
.903E+005
.827E+004
.B16E+005
.048E+005
.B36E+004
.161E+005
.030E+005
.199E+004
.926E+005
.467E+004
.476E+005
.186E+005
.534E+006
.798E+005
.676E+005
.666E+005
.588E+005

the nuclide

[1366]

(pCci/M*2 ) (pCci/M*2 )
1.58E+005 1.611E+006
1.55E+004 8.954E+004
8.492E+004
3.30E+004 1.238E+004
6.679E+003
4.20E+004 5.149E+004
-9.280E+003
2.553E+004
4.48E+004 1.286E+004/
1.732E+004
4.65E+004 4.120E+006
1.19E+005 -3.141E+004
. -3.589E+003
o/ 6.704E+004
7.83E+004 1.395E+005v
8.831E+004
-5.263E+004
2.82E+005 2.620E+005
4.728E+005
5.84E+004 1.953E+004
5.16E+005 -8.593E+005
2.03E+005 1,824E+005
2.47E+004 1.289E+005
4.237E+004
1.823E+005
2.19E+005 -1.403E+004
1.404E+005
2.53E+006 1.992E+006
1.68E+005 -9.805E+005
1.263E+005
1.491E+005
3.59E+005 1.527E+005
identification

Dec.

Level

(pci/M*2 )

6

PEANWRERHNOPRPRWONMNNRPWLWOHORRMNMODWEWIRE OGO

.237E:004
.119E+003
.064E+003
.504E+004
. 723E+004
.290E+004
.110E+004
.8941E+004
.036E+004
.064E+004
.155E+004
.689E+005
.398E+005
.103E+004
.190E+005
. 787E+004
.430E+004
.370E+005
.474E+005
. 755E+004
.361E+005
. 904E+004
. 721E+004
.354E+005
.000E+C00
.176E+005
. 059E+005
.239E+006
.293E+005
. 7T82E+004
.233E+005
.748E+005

or MDA has not been calculated
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ilename: C:\GENIE2K\CAMFILES\00004680.CNF

Report Generated On : 4/13/2018 11:24:53 AM

Sample Title B102110DFSCC044GD

Sample Description : U2 CTMNT UNDERVESSEL CEILING
Sample Identification : 044

Sample Type : GAMMA DIRECT

Sample Gecmetry 3

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) : 85 - 8192

Identification Energy Tolerance : 10.000 keVv
1.256E+001 M*2

Sample Size

Sample Taken On : 4/12/2018 2:37:00 PM
Acquisition Started 4/12/2018 2:37:33 PM

600.0 seconds

Live Time :
Real Time s 600.6 seconds
Dead Time : 0.11 %

Energy Calibration Used Done On : 3/15/2018
BEfficiency Calibration Used Done On 1/23/2018
Efficiency ID 2M90D_ECP 17.8CM

LTI T

ata Validkbed
Y13 18 153
el O /-39420/?

[1367]
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*kkkk PEAK ANALYSTIS REPORT % k& ok

AR R R AR R R R AR R R R R R R R R R R R R R REERER SRR R R R R R R R R R I R T ST S T T ORI U AR MU R U TR

Detector Name: C456-A

Sample Title: B102110DFSCC044GD
Peak Analysis Performed on: 4/13/2018 11:24:52 AM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak RCI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid {keV) {keV) Area Uncert. Counts
1 126~ 155 129.66 32.42 0.98 3.43E+002 78.54 2.16E+002
2 287- 309 301.03 75.26 0.99 4.70E+002 108.E8 6.39E+002
3 332- 345 340.83 85.21 0.86 1.09E+4002 71.65 4 .26E+002
4 947- 962 954 .58 238.64 0.62 5.89E+001 55.92 2.40E+002
5 1369- 1413 1408.01 352.00 0.83 7.86E+001 102.21 3.8B2E+002
6 2427- 2445 2436.41 609.10 0.87 6.26E+001 27.97 3.84E+001
7 2634- 2658 2645.67 66l1.42 1.46 3.63E+003 123.35 4 .33E+001
8 3108- 3120 3114.15 778.54 0.63 3.11E+4001 13.29 4.92E+000
S 4684- 4689 46%82.22 1173.06 1.14 6.80E+001 21.54 1.60E+001
10 5320- 5339 5329.80 1332.45 1.%4 9.70E+001 19.76 0.00E+000
11 5624- 5637 5630.927 1407.74 0.82 1.87E+001 11.74 5.29E+000
12 5833~ 5854 5843.08 1460.77 1.32 1.3L5E+002 26.23 1.02E+001

=
|

= First peak in a multiplet region
m = Other peak in a multiplet region
Fitted singlet

Errors quoted at 2.000 sigma

[1368]
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IDENTIFPFICATTION

IEEEE RS R AS SR AR S S E R R R R R SRR SRS RS R R RER RS SRR R R AR SRR R B EEEEEERREETEESE SRS N

ok ok ko

Sam

Nucli
Name

K-40
Co-60

Cs-13
Eu-15
Eu-15
Pb-21
Bi-21

Pb-21

*

@

Energy Tolerance
Nuclide confidence index threshold
Errors gquoted at

NUCLIUDE

ple Title:

de Id
Confidence

1.000
1.000

7 1.000

2 0.303

5 0.332

2 1.000

4 0.403

4 0.445

B102110DFSCC044GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy
(kevV)

1460.82*
1173.23%
1332.49~*
661.66*
121.78
344 .28%*
1408.01%*

86 .55%
105.31
23B.63*%*
609.32*
1120.29
1764.49
295.22
351.93%

Yi
(

10.
99 .
99.
85.

28

26.
2.
30.
21.

43
45

14.
185
18.
35.

Energy line found in the
Energy line not used for
10.000 keV

eld
%)
66
85
98
10
.67
60
07
70
10
.60
.49
92
30
42
60

Activity
(pci/M”*2 )

1.64097E+006
B.292383E+004
1.22122E+005
4 .52002E+006

2.63398E+005
1.19214E+4005
3.00437E4005

1.07439E+005
1.42925E+005

1.96809E+005

gspectrum.
Weighted Mean Activity

2.000 sigma

= 0.30

[1369]

R EPORT

Activity
Uncertainty

3 .49700E+005
2.70967E+004
2 .66543E+004
5.64180E+4005

3 .45128E+005
7 .208BB8E+004
2 .06733E+005

1 .03539E+005
6 .61432E+004

2 .57771E+005

& ook Kk k

3
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I ETET RS SRS A SRR E SR SRR R SRR R SRR LR R R R R RREEEEEEEEEESEEEEREEEE S IR I T N I I R

CORRECTED R EDPOTRT  krkx

IR R TSRS RS S S R SRR R AR R R R R AR R SRR SRR R R R R R R R R R LR e L EE T ]

ok Kok ok INTERVFERENTCE

Nuclide

Name

K-40
Co-60
Cg-137
Eu-152
Bu-155
Pb-212
Bi-214
Pb-214

7
X
@

OOoORFRFOoCORBR

Nuclide
14

Confidence

.000
.000
.000
.303
. 332
.000
.403
.445

Errors quoted at

e = " =G g

Wt mean

Activity
(pCi/M*2 )

.640965E+006
.028483E+005v
.520022E+006wv
.199144E+005/
.004372E+005
.074390E+005
.4232489E+005
.072098E+005

2.000 sigma

[1370]

MORPNDD W

Wt mean

Activity
Uncertainty

.497000E+0 05
.90019%2E+004
.641803E+005
.208881E+004
.067332E+005
.035392E+005
.614316E+004
.633377E4+0065

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report

%k ok ok ko ok ok okok

Peak
No.

M
m
E

Errors quoted at

e o T oS B ]

(I

It

UNIDENTTIPFIED

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Energy

(keV)

32.42
75.26
778.54

Peak Size in
Counts per Second

5.7217E-001

7.8393E-001
5.1794E-002

2.000 sigma

4/13/2018 11:24:53 AM

PEAIKS dook deokokkok ok k ok
4/13/2018 11:24:52 AM
85
8192
Peak CPS Peak
% Uncertainty Type
22.88
23.08
42.78

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

[1371]

Page 5

Tol.
Nuclide



Nuclide MDA Report

4/13/2018

11:24:53 AM

Page 6

R A R R R R R EE 22 R IR R R R R R RS R R R R R R R R RS R R B R TR EEELEEL TR RS TELE &

ok ok kK

NUCLIDE

MDA

REPORT

kkk kk

P R R L R R E X R R E T R R R R R R R R S R S R AR E R s B R EE R EETEE SRS LR 2

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSCC044GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

¥

®
n

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

(keV)

1460.
1173.
1332.
702
B71.
433.
614.
T22
604
795.
661.
121.
344.
1408
123
723
1274
86.
105.
583
727.
238.
609.
1120.
1764.
285.
351.
1B6.
338
211.
968
5.

Energy

gax*
23%*
49%

.65

09
90
30
20

.72

86
66%*
78
28*

.01=*
.07
.30
.43

55*%
31

.18

33
63*
32%
29
49
22
93*
21

.32

20

.97

54

Yield

(%)

10
99
99
99
99
50
89
90
97
85
85
28
26
21
40
20
34
30
21
85

6
43
45
14
15
18
35

3
11
25
15
35

.66
.85
.98
.81
.89
.50
.80
.80
.62
.46
.10
.67
.60
.07
.40
.06
.80
.70
.10
.00
.67
.60
.49
.92
.30
.42
.60
.64
.27
.80
.80
.90

(pci/m*2 )

NEOMNMEEBRENWORAOAUTRWONNONEOEROOERJWOURWWWN

4

.774E+005
.110E+004
.407E+003
.540E+004
.477E+004
.281E+004
.158E+004
.724E+004
.712E+004
.383E+004
.811E+004
.0B1E+0Q05
.638BE+005
.33BE+004
.893E+005
.058E+005
.026E+004
.188E+005
.598E+005
.738E+004
.344E+005
.664E+005
.282E+004
.053E+005
.720E+005
.636E+005
.212E+005
.7189E+006
.073E+005
.635E+005
.935E+005
.201E+005

Line MDA Nuclide MDA Activity
(pci/M*2 ) (pci/M*2 )
2.77E+005 1.641E+006
3.41E+003 8.293E+004

1.221E+005
3.54E+004 -2.161lE+004
8.069E+001
4.72E+004 5.621E+004
7.374E4003
1.925E+004

4.39E+004 4.248E+003v
-5.542E+003
5.81E+004 4 .520E+006
9.34E+004 5.055E+004
2.634E+005
1.189E+005

8.03E+004 1.532E+4+005+
-1.247E+004
-2.394E+004
3.19E+005 3.004E+005
-8.575E+004
6.74E+004 9.761lE+003
6.34E+005 -1.967E+005
1.66E+005 1.074E+005
9.28E+004 1.429E+005
-3.126E+005
3.100E+005
4 .21E+005 1.820E+003
1.968E+4005
2.72E+006 -92.879E+005b
1.63E+005 -1.56BE+005
1.421E+4005
3.182E+004
4,20E+005 4.550E+005

identification

[1372]

Nuclide identified during the nuclide
Energy line found in the spectrum
Calculated MDA isg zero due to zero counts in the region,
the region is outside the spectrum,
Half-1life too short to be able to perform the decay correctiocn

or
or MDA has not been calculated

Dec.

Level

(pCi/M"2 )

NP WRNMNMMHERFPROMMWNMRPRROFEFWNNMNNWNONOBENNRPOHPR

.222E+005
.3590E+004
.000E+000
.624E+004
.086E+004
.499E+004
.422E+004
.201E+004
.212E+004
.019E+004
.737E+004
.005E+005
. 774E+005
. 846E+004
L422E+005
.560E+004
.529E+004
.556E+005
. 749E+005
.206E+004
.952E+005
.073E+004
.332E+4004
.417E+005
.237E+4005
.256E+005
.072E+005
.332E+006
.431E+005
.574E+004
.368E+005
. 0B4E+005



*******************-k*****************************************************

s ok ok ok ok GAMMA SPECTRUM ANALYS I8 ek Xk

*************************************************************************

Tilename: C:\GENIE2K\CAMFILES\00004681.CNF

Report Generated On : 4/13/2018 11:22:10 AM

Sample Title : B1l02110DFSCC045GD

Sample Description : U2 CTMNT UNDERVESSEL CEILING

Sample Identification : 045

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range {in channels) : 85 - 8192

Peak Area Range {in channels) : 85 8192

Identification Energy Tolerance : 10.000 kev

Sample Size : 1.256E+001 M"2

Sample Taken On : 4/12/2018 2:52:00 PM

Acquisition Started : 4/12/2018 2:52:51 PM

Live Time p 600.0 seconds

Real Time : 600.9 seconds

Dead Time : 0.15 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 2M90D ECP_17.8CM

[1373]



Peak Analysis Report

4/13/2018

11:22:10 AM

Page 2

I3 EE S E LRSS SRR R RS RS R AR R SRR R R R R REREREEEERERERES & IR R R I T I T R T R T T S R 2

REPOR T

IZE SRS XA S A SR RS SRS R R RS R LR RSN EEEEREE SRS SRR R EEE SRR R IR R R R g R

*k* k%

Detector Name:
Sample Title:

PEAK

5456-A

B102110DFSCC045GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 166
2 285- 311
3 332~ 346
4 483- 494
5 566- 579
6 1178- 1187
7 1365- 1416
8 2428- 2444
9 2635- 2658

10 3106- 3123

11 3637- 3650

12 3847- 3863

13 4336- 4366

14 4439- 4487

15 4682- 4702

16 5B5319- B339

17 5be21- 5643

18 5833- 58thL

19 7051- 7066

= First peak in
= Other peak in
Fitted singlet

mE =

I

Errors quoted at

Peak
centroid

1289.

300.

340.26

487.94

570.24
1182.33
1377.25
2436.17
2645.69
3114.43
3643.41
3854.71
4342.95
4446.70
4692.36
5329.16
5631.34
5843.59
7058.14

76
97

Energy

ANALYSTIS

4/13/2018

{keV)

32

85

121.
142,
285,
.31

344

609.
.42
.61

661
778

910.
.68
1085.
1111.
.09
.29
.84
.90

563

1173
1332
1407
1460

1764.

2.000 sigma

.44
15,
.06

24
99
56
58

04

85

74
68

54

a multiplet regiom
a multiplet region

FWHM Net Peak Net Area

(

OFRHFRRHHBORPHOHOOROR O

11:22:09

85

8192

keVv) Area
.83 5.90E+002
.23 7.63E+002
.62 1.01E+002
.01 2.40E+002
.45 -1.54E+001
.53 4.36E+001
.19 2.72E+002
.91 6.43E+001
.44 3.30E+003
.38 8.46E+001
.55 1.74E+001
.53 1.03E+002
.08 7.03E+001
.15 1.02E+002
.35 1.61E4002
.05 1.71E+002
.54 1,.52E+002
.99 1.3%E+002
.71 2.40E+4001

[1374]

AM

Uncert.

109.29
142.92
93.33
73.65
70.30
35.08
~16.65
31.49
120.03
26.89
17.18
28.29
33.16
40.17
31.48
28.29
24 .66
24 .44
9.80

* kK okk

Continuum

OCNOTNBWWRNOUTE RS JY W

Counts

.5%E+002
.90E+002
.17E+002
LA43E+002
.B1E+002
.16E+002
.46E+002
.B7E+001
.40E+001
.94E+001
.96E+001
.12E+001
.88E+001
.40E+001
.37E+001
.94E+000
.00E+000
.70E+000
.00E+000



Interference Corrected Activity Report
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* kkkk

NUCLTITPDE

JE I ) S

4

/13/2018

IDENTIPFICATTION

ITEEE SRR RS R A A A SRS R R Rt Rl ARES AL ERE AR AR EE R A R R R R e R R R LR E R ]

.....................

Nuclide Id
Name Confidence
K-40 1.000
Co-60 1.000
Cg-137 1.000
Fu-152 1.000
Eu-155 0.332
BRi-214 0.977
Pb-214 0.941
Ac-228 0.975h

fmd SRS I S T B A SRS

IDENTIFIED NUCLIDES

Energy Yield Activity
(kev) (%) (pCi/M*2 )
1460.82%* 10.66 1.69584E+006
11%3.23% 99.85 1.96678BE+005
1332.49% 99.98 2.15353E+005
66l.66% 85.10 4.11034E+006
121.78* 28B.67 6.18933%E+005
344 .28%* 26.60 9.05508BE+005
1408.01%* 21.07 ©.24778E+005

86.55%* 30.70 2.79173E+005
105.31 21.1¢

609 . 32% 45 .49 1.46843E+005
1120.29%* 14,92 8.2178%1E+005
1764 .49%* 15.30 2.18805E+005
295.22%* 18.42 2.00326E+005
351.93%* 35.60 6.76587E+005
338.32%* 11.27 2.13722E+006
911.20% 25.80 7.71644E+004
968.97%* 15.80 7.54330E+005

spectrum.

* = Energy line found in the
@ = Energy line not used for
Energy Tolerance
Nuclide confidence index threshold =
Errors gquoted at

10.000 kev

2.000 sigma

[1375]

0.30

11:22:10 AM

R EPORT

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Activity
Uncertainty

3 .31990E+005
4 .14882E+004
3 .95642E+004
5.15800E+005
2 .,27098E+005
4 .15817E+005
1.67269E+005
2 .64045E+005

7 .40417E+4004
3 .30200E+005
9 .10295E+004
1.64470E+005
3.092663E+005
9 .80788E+005
7.63949E+004
2.18187E+005

Weighted Mean Activity

Page

* % &k &k *k

3



Interference Corrected Activity Report

4/13/2018

11:22:10 aM

Page 4

' YT ETEE R EREE SRS ERLELER RS S S S SRS S S A S AR AR AR R R SR & EEE S &R S &R & B I ORI I O I I

* k ok kK

INTERFERENCE

CORRECTESD

R EPORT

* ok kk %k

I TEXTE 22 E E SRS RS SRS SR RS RREEE SRRt SRSl SER Rl S B BEEREEEEEE SRR RSN

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/M*2 ) Uncertainty
K-40 1.000 1.695835E+006 3.319901E+005
Co-60 1.000 2.064587E+005/ 2.863210E+004
Cs-137 1.000 4.110339E+006v 5.158002E+005
Eu-152 1.000 7.986455E+005/ 1.294571E+005
Eu-155 0.332 2.791729E+005 2.640447E+005
Bi-214 0.977 1.944783E+005 5.659020E+00C4
Pb-214 0.941 1.633704E+005 1.468742E+005
Ac-228 0.975 1.499603E+005 7.186241E+004
? = Nuclide is part of an undetermined solution

X = Nuclide rejected by the interference analysis

@

Errors quoted at

2.000 sigma

[1376]

Nuclide contains energy lines not used in Welghted Mean Activity



Interference Corrected Activity Report 4/13/2018 11:22:10 AM Page 5

xkkkk*x*¥%%% U NI DENTTIF IED PEATZEKSE *kkhkhakhd

Peak Locate Performed on: 4/13/2018 11:22:09 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 32.44 9.8341E-001 18.52
2 75.24 1.2711E+000 18.74
5 142 .56 -2.5629E-002 -457.17 D-EscC.
10 778.61 1.4105E-001 31.78 Sum
13 1085.74 1.1708E-001 47 .20 Sum
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1377]



Nuclide MDA Report

4/13/2018

11:

22:10 AM

Page 6

IEEEZ RS SRS LA S SR SRR R AR SRR E SRR R R AR SRS R SRR R R RS R R RS R R R RS B SRR IR T Y P T PR T A R R R R ]

* %k kK

NUCLTIDE

MDA

REPORT

*kok ok ok

IZEE R R ER RS S S S AR R R R RS EE R SRR RS ER R R RS R EEREREEEEE I EE R R R RO R T ]

Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFSCC045GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

]

@
]

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
Tl-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

rn

Energy

{keV)

1460.
1173.
1332.
702.
B871.
433
614
722.
604.
795.
661.
121.
344,
1408.
123
723.
1274.
86.
105.
583.
727.
238.
609.
1120.
1764.
295.
351
186.
338.
911.
068.
59.

g2+
23%*
49%*
65
08

.90
.30

S0
72
B6
66 *
78%
28%
p1=*
07
30
43
B5%*
31
19
33
63
32%*
29%
49%*
22%
93
21
32%*
20%*
97
54

(

10
99
99
99
99
90
89
S0
87
BS
B85
28
26
21
40
20
34
30
21
85

1)
43
45
14
15
18
a5

3
11
25
15
35

Yield

%)

.66
.85
.98
.81
.89
.50
.80
.80
.62
.46
.10
.67
.60
.07
.40
.06
.80
.70
.10
.00
.67
.60
.49
.92
.30
.42
.60
.64
.27
.80
.80
.90

(pci/M*2 )

PNRPRFRWEAENNDPERPLODOISBPRPNWORAN-IU-dJ0D0O00N0DRRE

Nuclide identified during
Energy line fcund in the spectrum
Calculated MDA is zero due to zero counts in the region,

.589E+005
.060E+004
.572E+004
.152E+004
.435E+004
.953E+004
.980E+004
.978BE+004
.831E+004
.735E+004
.495E+004
.8910E+005
.216E+005
.646E+004
.484E+005
.731E+005
.162E+005
.221E+4005
.073E+005
.808BE+004
.112E+4005
.499E+005
.080E+005
.B19E+005
.467E+004
.583E+005
.645E+005
.180E+006
.467E+006
.214E+005
.582E+005
.953E+005

the nuclide

Line MDA Nuclide MDA Activity
(pci/m*2 ) (pci/mM*2 )
1.60E+005 1,696E+006
2.57E+004 1.967E+005

2.154E+005
5.15E+004 -9.272E+003
8.831E+004
5.98BE+004 5.042E+004
-2.093E+004
1.375E+004
5.73E+004 -2.007E+004
4.901E+004 v«
7.49E+004 4.110E+006
1.65E+004 6.189E+005
9.055E+005
9.248E+005
1.16E+005 7.606E+004v
2.214E+005
-1.295E+005
4.22E+005 2.792E+005
3.610E+005
7.81E+004 7.366E+004
B.11E+005 6.898E+005
2.50E+005 4.740E+003
2.47E+004 1.468E+005
8.218E+005
2.188E+0Q005
2.58E+005 2.003E+005
6.766E+005
3.18E+006 2.094E+006
1.21E+005 2.137E+006
7.716E+004
7.543E+005
4,95E+005 -5.630E+004
identification

or

Dec.

Level

(pCi/M*2 )

NMFUOUSNRPENFONUPRPWWWNUUORPRPOWRWNWNDWB WD MERG®

.346E+004
.B65E+004
.116E+004
.430E+4004
. 065E+004
.835E+004
.B33E+004
.B28E+004
. 772E+004
.692H+004
.579E+004
.420E+005
. 063E+005
.000E+0QQO0
.717E+005
.292E+005
.326E+004
.073E+005
.487E+005
. 740E+004
.836E+005
. 225E+005
.090E+004
.300E+005
.000E+000
. 229E+005
.28B9E+005
.562E+006
. 230E+005
.471E+004
.192E+005
.430E+005

the region is outside the spectrum, or MDA has not been calculated

[1378]

Half-life too short to be able to perform the decay correction



*************************************************************************

GAMMA SPECTRUM ANALYS IS8 * & ok ok ok

*************************************************************************

* %k & %k

wilename: 5456-A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {(in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/14/2018 1:15:29 PM

Bl102110DFSWC046GD

U2 CTMT Under Vessel
Q486

Gamma Direct

3.00
85 - 8192
85 - 8192
10.000 keVv

3.140E+000 M™2

4/14/2018 1:05:00 PM
4/14/2018 1:05:27 PM

600.0 seconds
601.4 seconds

0.23 %
Energy Calibration Used Doné On s 3 ABL2018

Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

1M90D_ECP 17.8CM

Neta Valocha ted

(513 1330

R Vo

[1379]

/)



Peak Analysis Report

4/14/2018

1:15:29 PM

Page 2

**************************************************************************

REPORT

*************************************************************************

*hkhkkk

Detector Name:
Sample Title:
Peak Analysis Performed on:

PEAK

E456-A

B102110DFSWC046GD
4/14/2018

ANALYSIS

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 1l26- 134
2 151- 185
3 280- 310
4 335- 344
5 477- 498
6 761- 774
7 8973- 986
8 1366- 1414
9 2429- 2444

10 2636- 2658

11 2868B- 2879

12 3105- 3125

13 3460- 3477

14 3848- 3868

15 4013- 4026

16 4334- 4352

17 4436- 4491

18 4681- 4704

19 5(092- 5108

20 5320- 5344

21 5620- 5645

22 5834- 5856

23 7054- 7069

First peak in
Other peak in

Peak
centroid

129.90
160.69
300.05
338.00
487.65
766.00
979.32
1377.34
2436 .99
2646.61
2873.71
3116.11
3469.43
3856.15
4019.29
4343 .45
4448.85
4693.97
5098.58
5331.02
5633.76
5845.44
7061.69

Energy
(keVv)
32.47

40.17

75.01

B4.75
121.91
191.50
244 .83
344 .33
609.25
€61.65
718.43
7795.03
867.36
964.04
1004 .82
1085.86
1112.21
1173.49
1274 .64
1332.75
1408.44
1l461.36
1765.42

a multiplet region
a multiplet region

M
m
F Fitted singl

Errors quoted at

et

2.000 sigma

FWHM
(keV)

.41
.76
.70
.04
.37
.62
.93
.41
.33
.40
.37
.08
.63
.58
.55
.18
1.63
1.56
0.68
1.87
1.10
0.88
0.34

OHOHOKHPROOHRRE RO

=

[1380]

HFBRWNEEROMRERNMNNAIDERPOE® RO RF S G

1:15:29 PM

85

8192

Net Peak Net Area

Area Uncert.
.52E+001 38.84
.54E+002 157.83
.35E+003 236.58
17E+002 99.99
46E+002 160.28
.18E+001 69.77
.44E+002 67.96
.BBE+002 134.81
.60E+001 35.90
.34E+002 63.71
.60E+000 20.59
.36E+002 44 .44
L47E+001 34 .24
.33E+002 42 .02
.75E+001 21.42
.48E+002 37.36
.67E+002 73.92
.18E+002 49_.94
.78E+001 17.96
.49E+002 39.52
L27E+002 42 .55
.46E+002 28.36
.52E+001 9.05

1

% % % %k %

Continuum

HFEHAOFRFUOUHRHRAWIOT® QORI WE R RN

Counts

.13E+002
.04E+003
.59E+003
.01E+003
.B1E+003
.21E+002
.67E+002
.22E+002
L20E+001
.78E+001
.14E+001
.09E+001
.63E+001
.69E+001
.15E+001
.BBE+001
.26E4002
.12E+001
.92E+001
.6BE+000
.23E+000
L43E+001
. 78B+000



Interference Corrected Activity Report

4/14/2018

1:15:29 PM

Page

IZET RS L AR S ESE S SR RR S SRR ER SRR R R SRR EEEREEEE R R R EEE R T I I Togr I R A AR A A T S R R

IDENTIFICATTION
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*k ok kk

Sam

NUCLTITZDE

ple Title:

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/M™2 ) Uncertainty
K-40 1.0C0 1460.82%* 10.66 1.79147E+006 3 .81887E+005
Co-60 1.000 1173.23%* 99.85 5.13036E+005 7 .37860E+004
1332.49%* 89.98 4.43704E+005 6 .14818E+004
Cs-137 1.000 661.66% 85.10 7.89775E+005 1.23650E+005
Eu-152 1.000 121.78%* 28.67 1.89895E+006 5 _.57601E+005
344 .28% 26,60 1.94454E+006 5 .48687E+005
1408.01%* 21.07 2.62163E+006 3 .35102E+005
Eu-154 0.991 123.07%* 40.40 1.34760E+006 3.96351E+005
723.30%* 20.06 8.65006E+003 1.11001E+005
1274 .43% 34 .80 1.00121E+005 &6 .52690E+004
Eu-155 0.331 86 .55%* 30.70 5.92214E+005 2.97111E+005
105.31 21.10
Pb-212 0.940 238.63* 43.60 2.63238E+005 1.30918E+005
Bi-214 0.979 609.32% 45.49 1.0484CE+005 8.27876E+004
1120,.209% 14.92 2.16521E+006 6 .24028E+005
1764 .49%* 15.30 1.40692E+005 B8 .44366E+004
Ra-226 0.956 186.21%* 3.64 1.05423E+006 1.43052E+006
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at

Bl02110DFSWC046GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

2.000 sigma

[1381]
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M*2 ) Uncertainty

X-40 1.000 1.791473E+0086 3.818866E+005

Co-60 1.000 4.721153E+005v 4.72336%E+004
X Ag-108m 0.421

Cs-137 1.000 7.897754E+005+ 1.236489E+005

Eu-152 1.000 2.303584E+0064 2.544652E+005

Eu-154 ¢.991 6.941880E+004v 5.580315E+004

Eu-155 0.331 5.922143E+005 2.971106E+005
X Bi-212 0.881

Pb-212 0.240 2.632388E+005 1.308176E+005

Bi-214 0.979 1.405809E+005 5.885060E+004
X Pb-214 0.386

Ra-226 0.3956 1.054230E+006 1.430524E+006

? Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis

Nuclide contains energy lines not used in Weighted Mean Activity

Il

X
@

Errors quoted at 2.000 sigma

[1382]



Interference Corrected Activity Report
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Peak
No.

1
2
3
12
13
14
15
is

I

M
m
F

Errors quoted at

¥ UNIDENTIFIED PEAKS
Peak Locate Performed on: 4/14/2018 1
Peak Locate From Channel: 85
Peak Locate Toc Channel: 8192
Energy Peak Size in Peak CPS
{keV) Counts per Second % Uncertainty
32.47 9,.1972E-002 70.38
40,17 7.5674E-001 34.76
75.01 2.2523E+000 17.51
779.03 3.93438E-001 18.82
867.36 1.2449E-001 45,84
964.04 3.8857E-001 18.02
1004.82 4 .5B833E-002 77.91
1085.86 2.4694E-001 25.22
First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

2.000 sigma

4/14/2018

[1383]

15:29 PM
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15:29 PM

Peak
Type

Sum
Tol.
Sum
Sum

Page b

Tol.
Nuclide

Nb-94
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Nuclide MDA Report
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* dodke kK NUCLTITDE MDA REPORT *okk kok
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWC046GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA ©Nuclide MDA Activity Dec. Level
Name (keV) (%) (pCci/M*2 ) (pci/M*2 )  (pCci/M*2 ) (pCi/M*2 )
+ K-40 1460.82* 10.66 3.344E+005 3.34E+005 1.791E+006 1.506E+005
+ Co-60 1173.23* 99.85 6.125E+004 3.03E+004 5.130E+005 2,896E+004
1332.49* 99,98 3.02BE+004 4.437E+005 1.341E+004
Nk-94 702.65 99.81 8.328E+004 8.33E+004 1.062E+004 4.018E+004
871.09 99.89 9.393E+004 1.028E+005 4.543E+004
Ag-108m 433.90 90.50 9.791E+004 4.33E+004 -2.864E+003 4,755E+004
614.30* B89.80 6.625E+004 5.311E+004 3.156E+004
722.90*% 20.80 4.325E+004 1.911E+003 2.002E+004
Cs-134 604.72 87.62 9.06BE+004 9.07E+004 -4.461E+004 4.390E+004
795.86 8B5.46 5.265E+004 0 -1.134E+004 4. 457E+004
+ Cs-137 661.66* 85.10 B8.328E+004 8.33E+004 7.898E+005 3.996E+004
+ Eu-152 121.78* 2B.67 6.375E+005 1.19E+005 1.899E+006 3.153E+005
344 ,2B* 26.60 6.935E+005 1.945E+006 3.423E+005
1408.01* 21.07 1.192E+005 2.622E+006 5.129E+004
+ Eu-154 123.07* 40.40 4.524E+005 9.60E+004 1.348E+006 2.238E+005
723.30* 20.06 1.958E+005 8.650E+003 9.060E+004
1274 .43% 34,80 9.601E+004 1.001E+005 4,313E+004
+ Eu-155 86.556* 30.70 4.357E+005 4.36E+005 5.922E+005 2.142E+005
105.31 21.10 9.202E+005 -2.566E+005 4.552E+005
T1-208 583.19 85.00 1.059E+005 1.06E+005 3.396E+004 5.134E+004
Bi-212 727.33%* 6.67 5,888E+005 5.8%E+00% 2.602E+004 2.,725E+005
+ Pb-212 238.63% 43.60 1.954E+005 1.95E+005 2.632E+005 9.525E+004
+ Bi-214 609.32* 45.49 1.308E+005 9.48E+004 1.04BE+005 6.231E+004
1120.29*% 14.92 9.064E+005 2.165E+006 4.422E+005
1764 .49*% 15.30 ©92.,482E+004 1.407E+005 3.450E+004
Pb-214 295.22 18.42 b5.787E+005 GL5.18E+005 -6.238E+004 2.832E+005
351.93*% 35.60 5,182E+005 1.453E+006 2.558E+005
i Ra-226 186.21%* 3.64 2.341E+4006 2.34E+006 1.054E+006 1.143E+006
Ac-228 338.32 11.27 2.565E+005 3.12E+005 -1.231E+006 4.677E+005
911.20 25.80 3.117E+4005 -9.313E+004 1.498E+005
968.97 15.80 7.203E+005 1.767E+006 3.501E+005
Am-241 59,54 35.90 &.993E+005 6.99E+005 -5.364E+004 3.451E+005

+ = Nuclide identified during the nuclide identification

*

> = Calculated MDA is zero due to zero counts in the region, or

= Energy line found in the spectrum

the region is outside the gpectrum, or MDA has not been calculated

[1384]

Half-1ife too.short to be able to perform the decay correction



*************************************************************************

kA kokk GAMMA

S PECTRTUM

dhkkkk

ANALYS I 8

**********************'k**************************************************

‘ilename: 5456-A

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Gecmetry

Peak Locate Threshold

Peak Locate Range {(in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken Cn
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

4/14/2018 10:33:56 AM

B102110DFSWCQ47GD

U2 CTMNT Under Vessel
047 '

Gamma Direct

3.00
85 - 8192
85 - B8182
10.000 keVv

3.140E+000 M*2

10:23:00 AM
10:23:54 AM

4/14/2018
4/14/2018

600.0 seconds
601.1 seconds

0.19 %

3/15/2018
1/23/2018
1M90D ECP_17.8CM

De 7[4 Va lilafeq
7[//7 18 1430

[1385]



Peak Analysis Report

4/14/2018

10:33:56 AM

Page 2

**************************************************************************

REPOR T

*************************************************************************

* kk k%

Detector Name:
Sample Title:

PEAK

5456-A

B102110DFSWC047GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 136
2 148- 186
3 276- 300
4 473~ 494
5 859- 868
6 969- 986
7 1363- 1387
8 1462~ 1478
9 1635- 1655

10 1765- 1785

11 2431- 2442

12 2506- 2517

13 2639- 2657

14 23106- 3126

15 3462- 3478

16 3637- 3650

17 3848- 3869

18 4013- 4031

19 4333- 4354

20 4437- 4461

21 4685- 4709

22 4843- 4862

23 5092- 5108

24 5180~ 5207

25 5B318- 5346

26 5621- 5648

27 5835~ 5857

Other peak in

M
m
F Fitted singlet

Errors quoted at

Peak
centroid

82
27

129.

155.
290.78
484 .02

863.41

976.686
1376.08
1469.49
1644 .25
1775.86
2436.91
2511.22
2647.09
3116.31
3470.42
3643.86
3857.42
4021.73
4344 .43
4450, 04
4694 .96
4853.24
5099.56
5199.12
5332.56
5634 .85
5846.63

Energy

ANALYSTIS

4/14/2018

{keV)

32.

38.

72.
121.
285,
244.
344,
367.
411.
.97
.23
627.
661.
779,
867.
910.
964 .
.43
1086.
Bl
1173.
L.20:3:
1274 .
1299,
.14
71
l4asl.

443
609

1005

1112

1333
1408

2.000 sigma

45
82
69
01
85
17
02
37
06

80
77
08
61
97
36

11
74
31

89
78

66

First peak in a multiplet region
a multiplet region

FWHM
(kev)

FNFORPORRPPEPORHFMHERPOOHROORHONRKREO

.74
.16
: 5.
.10
.28
.22
.51
.66
.66
.47
.76
30
.49
.29
il
.00
.41
.38
.45
.83
.88
.82
.24
.94
.78
.02
.64

[1386]

Net Peak Net Area
Uncert.

HOUWOAJOJUWoUNRORNMNDBRERORWWRPE R R

10:33:56 AM

85

8192

Area

.32E+002
.02E+003
.57E+003
.62E+003
.33E+001
.08E+002
.37E+003
.33E+001
. 24E+002
.12E+002
.36E+001
.63E+001
.73E+002
.01E+002
.56E+002
.85E+4001
.91E+002
.09E+001

81E+002

.50E+002
.67E+002
.38E+001
.33E+001
.03E+001
.57E+002
.68E+002
.26E+002

56.65
226.68
245.33
206.89

67.81
106.62
114.19

63.72

69.73

70.73

35.15

32.56

62.57

67.50

52.44

32.86

65.17

38.41

61.15

64.20

65.94

30.49

25.80

23.22

60.77

64.22

32.78

* &k k%

Continuum

bJI—'I-—'MN#QHI—‘@I—‘@HHHKDHMMQJ@&JI#NWI—‘M

Counts

.28E+002
.96E+003
.27E+003
.42E+003
.91E+002
LTTE+002
.58E+002
.08E+002
.01E+002
L13E+002
.05E+002
LATE+001
.49E+002
.76E+002
.69E+002
.75E+001
. 25E+002
.51E+001
L48E+002
.16E+002
.89E+001
.22E+001
.98E+001
.27E+001
.44E+001
.40E+001
.71E+001
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Page
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* ok k% Kk

Sam

NUCLTIPDE

ple Title:

Nuecli
Name

K-40
Co-60

Ce-13
Eu-15

Eu-15

Pb-21
Bi-21

Ac-22

¥ = Energy line found in the

de Id
Confidence

0.999
0.999

7 1.000

2 0.99¢%

4 0.681

2 0.952

4 0.692

8 0.979

B102110DFSWC04 7GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Ziocn Lib-BNL.NLBE

IDENTIFIED NUCLIDES

Energy Yield Activity
(kev) (%) (pCi/M™2 )
l460.82% 10.66 1.54857E+006
1173.23% 959,85 9.41812E+005
1332.49*%* 99,98 1.08810E+006
661.66% 85.10 5.89320E+005
121.78%* 28.67 4.12417E+006
344.28%* 26.60 4.52592E+006
1408.01%* 21.07 5.94682E+006
123.07%* 40.40 2,92673E+006

723.30 20.06
1274 .43%* 34.80 2.64046E+005
238.63* 43.60 5.59927E+005
609.32% 45.49 9.93018%E+004
1120.29%* 14.92 4.46216E+006
1764.49 15.30

338.32+* 11.27 1.06823E+007
911.20%* 25.80 1.26952E+005
968.97% 15.80 4.36434E+006
spectrum.

REPORT

Activity
Uncertainty

4 .24989E+005
1.10606E+005
1.16350E+005
1 .05254E+005
9 .80073E+005
8.34260E+005
6 .1B047E+005
6 .97250E+005

©.54843E+004
2.14141E+005
B.09997E+004

6.31505E+005

1.96104E+006
1.46783E+005
6.17369E+005

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1387]
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*************************************************************************

CORRECTED R EDPORT  *kkkx

k***********************************************************************

%ok ok k% INTERPFERENTCE

Nuclide

Name

K-40
Co-60
Cs-137
Eu-152
Eu-154
Pb-212
Bi-214
X Pb-214
Ac-228

?
X
@

|r

OO0 COoORHOO

Nuclide
id
Confidence

s 599
.999
.000
.999
.681
. 952
.692
. 381
.979

Errors quoted at

[l S R G I 6 I

3

Wt mean

Activity
(pci/M*2 )

.548573E+006
.011310E+006 ¢
.B93204E+005 v
.050737E+006 ¢
.470029E+005:
.55839275E+005
.699169E+005

613606E+005

2.000 sigma

[1388]

4
8
E
4
g
2

8.

1.

Wt mean

Activity
Uncertainty

.249893E+005
.016403E+004
.052535E+005
.413925E+005
.466707E+004
.141415E+005

034149E+004

421837E+005

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report 4/14/2018 10:33:56 AM Page 5

xkkkkxkxk* U NIDENTIFIED PEAEKS  ekkaahnksn

Peak Locate Performed on: 4/14/2018 10:233:56 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (kev) Counts per Second % Uncertainty Type Nuclide
1 32.45 2.2031E-001 42 .86
2 38.82 1.6822E+000 20033
3 72.69 2.6173E+000 15.62
5 215.85 5.5453E-002 2(33.82
8 367.37 8.8848E-002 119.54 Sum
S 411.06 2.0717E-001 56.09
10 443.97 1.8672E-001 63.13 D-Esc.
12 627.80 4.3815E-002 123.86 Tol. Sb-125
14 772.08 8.3540E-001 13.47 Sum
15 867.61 2.6077E-001 33.52 Tol. Nb-94
18 1005.43 1.348BE-001 47 .46 Sum
19 1086.11 6.3569E-001 16.03 Sum
22 1213.31 1.3%960E-001 36.40 Sum
24 1299.78 1.0055E-001 38.48 Sum

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1389]
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Page 6
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* %k k%

NUCLIDE

MDA

REPORT

dkk Kk k

ITEEEEEEA LRSS S SRS RS RS S ER AR S SRR RS R Rt Rt bt ittt Al st At R PEESTESEEE S EEEEELERES S S

Natarmntnr Name -
A N N N Y A W AVl o

Sample Geometry:

Sample Title:

*

Nuclide
Name

X-40
Co-60

Nb-94

2g-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
T1-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

Calculated MDA is zero due to zero counts in the region, or

Energy
{keV)

1460.82%*
1173 .23*
1332.49%*
702.65
871.09
433.90
614.30
722.920
604.72
795.86
661.66%
121.78%
344 ,.28%
1408.01%*
123.07%*
723.30
1274 .43 %
86.55
105.31
583.19
727.33
238.63*
609.32%
1120.29%*
1764.49
295.22
351.93%
186.21
33B.32%
911.,20%*
968.97%*
59.54

BABE=2n

B102110DFSWC047GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLBE

Yield

(

10
99
99
99
89
90
89
90
97
B5
B85
28
26
21
40
20
34
30
21
85

6
43
45
14
15
18
35

3
11
25
15
35

%)

.66
.85
.98
.81
.89
.50
.80
.80
.62
.46
.10
.67
.60
.07
.40
.06
.80
.70
.10
.00
.67
.60
.49
.92
.30
.42
.60
.64
.27
.80
.80
.90

Line MDA Nuclide MDA Activity
(pCi/M*2 )

(pCi/M*2 )

DUVITNRPEWLINOAR WHRRFYRUNRE®@GORERERRH WU

= Nuclide identified during

.167E+005
.557E+004
.759E+004
.111E+005
.374E+005
.264FE+005
.281E+005
.257E+005
.153E+005
.252E+005
.547E+004
.065E+005
.B22E+005
.771E+005
.723E+005
.702E+005
.242E+005
.111E+005
.144E+006
L414E+005
L.693E+006
.064E+005
.283E+005
.065E+005
.400E+005
.600E+005
.603E+005
.619E+006
.138E+006
.398E+005
.474E+005
.801E+005

B
B

L

8.

17E+005
76E+004

11E+005

.26E+005

.15E+005

.55E+0Q004

.1T7E+005

.24E+005

.11E+005

.41E+005
.69E+006
.06E+005
.28E+005

.60E+005

.62E+006
.40E+005

80E+005

(pci/M*2 )

1.549E+006
9.419E+005
1.088E+006
1.955E+004
2.493E+005
-8.803E+003
7.442E+003
2.556E+004
1.060E+004/
-2.396E+004
5.893E+005
4.124E+006
4 .526E+006
5.947E+006
2.927E+006
2.812E+005
2.640E+005
1.056E+006
4,600E+005
6.195E+004
-4 .966E+005
5.599E+005
9.930E+004
4, 462E+006
1.465E+005
-2.489E+005
3.382E+006
-1.470E+006
1.068E+007
1.270E+005
4.364E+006
-4 ,618E+005

the nuclide identification
= Energy line found in the spectrum

Dec.

Level

(pci/mM*2 )

RPNPONRHRWOWHEFNAROONANA PN NONMWEBEANI OO GUH WN

.417E+005
.612E+004
. 708E+004
.411E+004
.717E+004
.178E+004
.249E+004
.123E+004
.623E+004
.083E+004
.605E+004
. 998E+005
.366E+005
. 022E+004
.837E+005
. 778E+005
. 724E+004
.519E+005
.672E+005
.905E+004
. 245E+005
.507E+005
.107E+004
. 923E+005
.075E+005
. 738E+005
. T68E+005
.282E+006
.585E+005
.139E+005
.637E+005
. 355E4+005

the region is outside the spectrum, or MDA has not been calculated

[1390]

Half-life too short to be able to perform the decay correction
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*************************************************************************

wilename: 5456-A

Report Generated On : 4/14/2018 1:01:56 PM

Sample Title : B102110DFSWC048GD

Sample Description : U2 CTMT Under Vessel

Sample Identification : 048

Sample Type : Gamma Direct

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range {in channels) : 85 - 8192

Peak Area Range (in channels) : 85 8192

Identification Energy Tolerance : 10.000 kev

Sample Size : 3.140E+000 M*2

Sample Taken On : 4/14/2018 12:51:00 PM

Acquisition Started : 4/14/2018 12:51:54 PM

Live Time : 600.0 seconds

Real Time i 601.4 seconds

Dead Time : 0.23 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 1MSOD ECP_17.8CM

E)thgz \/EalchQ.dfe G/
yfislie 1338 5
(572 T Moot

[1391]



Peak Analysis Report

4/14/2018

1:01:56 PM

Page 2

**************************************************************************

REPOR T

'-*************************************************************************

* k% %k Kk

Detector Name:

Sample Titl

PEAK ANALYSTIS
5456-A
e: B102110DFSWC048GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI Peak Energy
No. start end centroid (keV)
1 126- 137 131.07 32.77
2 151- 168 159.17 39.79
3 285- 310 300.50 75.12
4 330- 345 339.74 B4 .94
5 477- 498 487 .68 121.92
3 540- 550 545 .27 136.32
7 974- 989 979.65 244,91
8 1368- 1412 1377.21 344 _.3GC
9 1635- 1650 1644.14 411.04

10 1768~ 1785 1775.72 443,93

11 2428- 2443 2437.31 609.33

12 2636- 2660 2645.96 661.49

13 2887- 2899 2892.47 723.12

14 3105- 3124 3114.81 778.70

15 3462- 3477 3469.71 867.43

16 3845~ 3865 3856.11 964,03

17 4012- 4026 4018.91 1004.73

18 4332- 42352 4342.%0 1085.72

19 4437- 4458 4448.28 1112.07

20 4680- 4705 4693.08 1173.27

21 4844- 48857 4850.53 1212.63

22 508%2- 5105 5098.60 1274.65

23 5191- 5206 5197.92 1299.48

24 5317- 5343 5330.53 1332.63

25 5619- 5646 5633.05 1408.26

26 5834- 5854 5843.26 1460.81

27 7055- 7070 7062.86 1765.72

b2 =
[

Fitted singl

Errors quoted at

First peak in
Other peak in

et

2.000 sigma

4/14/2018

a multiplet region
a multiplet region

FWHM
{keV)

OFRHHRFRFFPORPHOMPRFEFOHMBPHEORHORORNO

N
.02
.34
.96
.32
.62
0L
33
.76
.04
gl
.42
.40
.74
.60
.72
.56
.05
22
.80
.81
.11
.01
.19
.78
.52
.61

[1392]

Net Peak Net Area
Ares

1

MEFUBRPWOUENFPFNWVOAWNROEOGNU YN R e

1:01:56
85
8192

.14E+002
.3BE+002
.09E+003
.91E+002
.32E+002
.00E+001
.39E+002
.79E+002
.77E+001
.11E+002
.50E+001
.03E+003
.81E+001
.17E+002
.02E+001
.A5E+002
.04E+001
.87E+002
.B6E+002
.42E+002
.07E+001
.17E+001
.66E+001
.66E+002
.34E+002
.26E+002
.40BE+001

PM

Unicert.

48,
.40
.90
.05
.45
77.
75.
.03
46.
45,
37.
76.
.48
.90
35.
47,
26.
.72
46.
.07
1l6.
18.
17.
46,
46.
27.
.00

23
203
143
161

l42

27
48

40

52

12

a7

71
9%

52
77
16
64

61l
88
35

5%

87
44
80
49
85
34

* ok ok ok ok

Continuum

1.
5.
.19E+003
.61E+003
.49E+003
L11E+002
.98E4+002
.20E+002
.57E+002
.27E+002
.00E+001
L07E+002
.09E+001
.01E+001
.48E+001
.29E+001
.16E+001
L27E+001
.B5E+001
.54E+001
.43E+001
.93E+001
.04E+001
.69E+001
.43E+000
.72E+001
.00E+000Q

RHWRRPRERRPOOMOAUOADOON R OREGRWO R N

Counts

53E+002
35E+002



Interference Corrected Activity Report

4/14/2018

1:01:56 pM

Page

*************************‘k***********************************************

IDENTIFICATION

************************************************************************

ok k kX

NUCLTIDE

Sample Title:

Bl102110DFSWC048GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

R EPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pci/mM*2 ) Uncertainty
K-40 1.000 1460,82* 10.66 1.54700E+006 3 .62056E+005
Co-60 1.000 1173.23%* 99.85 5.42175E+005 7 .72578E+004
1332.49%* 99.98 5.82019E+005 7 .56957E+004
Cs-137 1.000 661.66% 85.10 1.28494E+006 1 .81433E+005
Eu-152 1.000 121.78%* 28.67 2.37107E+006 & .27857E+005
344 ,628% 26.60 2.24642E+006 5.97593E+005
1408,01* 21.07 3.27758E+006 3 .89336E+005
Eu-154 0.959 123.07* 40.40 1.68264E+006 4 .46458E+005
723.30%* 20.06 1.51907E+005 1 .49404E+005
1274 .43%* 34 .80 1.14232E+005 6.71202E+004
Eu-155 0.332 86 .556* 30.70 7.30629E+005 4 .19908E+005
105.31 21.10
Bi-212 0.972 727 .33* 6.67 4.56860E+005 4 .49417E+005
Pb-212 ¢.939 238.63%* 43.60 4.35973E+005 1 .55350E+005
Bi-214 0.978 609 ,32%* 45.458 1.70910E+005 8.71617E+004
1120.29%* 14.92 2.31538E+006 4 .20902E+005
1764 .49%* 15.30 2.2185%E+005 1.12346E+005
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1393]

* % %k %k
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Interference Corrected Activity Report

4/14/2018

1:01:56 PM

Page 4

*************************************************************************

*hkRkhkk

INTEZRVFERENCE

CORRECTETD

REPORT

B R

*********'k**************************************************************

Nuclide
Name

K-40
Co-60

X Ag-108m
CB-157
Eu-152
Eu-154
Eu-155
Bi-212
Pb-212
Bi-214

X Pb-214

?
X
@

SO0 O0OOHRPFPOR R

Nuclide
Id
Confidence

. 000
.000
.432
.000
.000
.999
.332
.972
.939
.978
. 385

Errors quoted at

I_l

WL mean
Activity
(pCi/M*2 )

.5469297E+006

5.676058E+005,

[ TN I SR

.284936E+006Y
.B808663E+006 v
.047895%E+005v
.906291E+005
.416745E+005
.359733E+005
.454651E+005

2.000 sigma

[1394]

o w

fo QI I S, N

WL mean
Activity
Uncertainty

.620555E+005
.406875E+004

.814332E+0405
.B94158E+005
.649881lE+Q04
.199076E+005
.917531E+005
.553497E+Q05
.796239E+004

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report

ok e ook Kk dek ko UNIDENTIVFTIETD
Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Peak Energy Peak Size in
No. {keV) Counts per Second
4 32.77 1.9019E-001
2 39.79% 7.3061E-001
3 75,12 1.8148E+000
6 136.32 8.3295E-002
9 411.04 1.1277E-001

1.8554E-001
5.2813E-001
1.0029E-001
5.7513E-001
3.3918E-002
3.1209E-001
5.1148E-002
7.7727E-002

10 443.93
14 778.70
15 B67.43
16 964.03
17 1004.73
18 1085.72
21 1212.63
23 1299.48

4/14/2018

PEAIKS Kook ok ok ok ok ok ok ok ok
4/14/2018 1:01:56 PM
85
8192
Peak CPS Peak
% Uncertainty Type
42.12
21.31
18.73
155.48
68.75
41 .12 D-Esc.
15.43 Sum
59.17 Tol.
13.87 Sum
125.48 Sum
21..75
54 .97 Sum
38.17 Sum

M = First peak in a multiplet region

M o=

F = Fitted singlet

Errors quoted at 2.000 sigma

Other peak in a multiplet region

[1395]

1:01:56 PM

Page 5

Tol.

Nuclide

Nb-94
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Nuclide MDA Report

I 2 L2222 2R 2R3 22 R 22 R 2222 R R R R S22 RS R X2 SRR A2 R R 2 R R EEETEEESEESEESE S S & 5 ]

* ok Kok ok NUCLTIDE MDA REPORT ko ok

'SEEEEEEE SRR E AR RS R R RS SRRl R R Rt RREEER SRR R R R SRR RS

Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWC048GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLRB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (%) (pCi/M*2 ) (pCi/M"2 ) (pCi/M™2 )} (pCi/M"2 )
K-40 1460.82* 10.66 3.495E+005 3.49E+005 1.547E+006 1.581E+005
Co-60 1173.23*% 99.85 6.541E+004 3.94E+004 5.422E+005 3.105E+004
1332.49% 995.88 3.944E+004 5.920E+005 1.800E+004
Nb-954 702.65 99.81 8.202E+004 8.20E+004 9.632E+003 3.955E+004
871.09 99.89 9.725E+004 3.949E+004 4.709E+004
Ag-108m 433.90 90.5¢0 1.071E+005 &5.30E+004 -5.657E+004 5.214E+004
614.30* 89.80 6.558E+004 8.658E+004 3.123E+004
722.90* 920.80 5.296E+004 3.356E+004 2.487E+004
Cs-134 604.72 97.62 9.824E+004 9.82E+004 -2.035E+004 4.769E+004
795.86 85.46 1.038E+005 1.345E+005/ 5.015E+004
Cs-137 661.66* 85.10 B.895E+004 8.90E+004 1.285E+006 4.279E+004
Eu-152 121.78* 28B.67 6.324E+005 9.55E+004 2.371E+006 3.127E+005
344 .28* 26.60 7.2B0E+005 2.246E+006 3.595E+005
1408.01* 21.07 9.546E+004 3.278E+006 3.942E+004
Eu-154 123.07* 40.40 4.488E+005 9.63E+004 1.683E+006 2.219E+005
723.30* 20.06 2.397E+005 1.519E+005 1.126E+005
1274 .43*% 34.80 9.634E+004 1.142E+005 4.329E+004
Eu-155 B6.55* 30.70 6.288E+005 6.29E+005 7.908E+005 3.107E+005
105.31 21.10 ©9.297E+005 -4 .173E+005 4.600E+005
T1-208 583.19 85.00 1.058E+005 1.06E+005 2.892E+003 5.126E+004
Bi-212 727.33% 6.67 7.210E+005 7.21E+005 4.569E+005 3.3B5BE+005
Pb-212 238.63% 43.60 2.129E+005 2.13E+005 4.360E+005 1.040E+005
Bi-214 609.32*% 45.49 1.295E+005 1.29E+005 1.709E+005 6.164E+004
1120.29*% 14.92 4 .49BE+005 2.315E+006 2.139E+005
1764 .49*% 15.30 1.304E+005 2,.219E+005 5.268E+004
Pb-214 295.22 18.42 5.893E+005 5.44E+005 8.201E+003 2.885E+005
351.93* 35.60 5.440E+005 1.679E+006 2.686E+005
Ra-226 186.21 3.64 3.807E+006 3.81E+006 7.378BE+005 1.876E+006
Ac-228 338.32 11.27 1.031E+006 3.33E+005 -3.78B0E+005 5.050E+005
911.20 25.80 3.332E+4005 -1.213E+005 1.606E+005
968.97 15.80 8.01BE+005 7.317E+004 3.909E+005
Am-241 59.54 35.90 7.022E+005 7.02E+005 -4.794E+005 3.465E+005
+ Nuclide identified during the nuclide identification

*
o

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

®
I

[1396]

= Half-1ife too short to be able to perform the decay correction



khkhhkhkhkhkhhkhhdkddhhhkdhhdhbhrhddbhhhdhdbhhddhhdrhdhhdbdbdhhdkdhrbd Ak drhhrhkr kb bk hxkkh

GAMMA SPECTRUM ANALYS IS R

ISR A S SRR SRR EREERESEREEES S SR SRR EEELEREEEEE S E B I I R Y RV IR TR I SR A S T AT AP RIS A TR

* %k k%

.lename: b4k6-2A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range {(in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acguisition Started

Live Time
Real Time

Dead Time

4/14/2018 10:19:47 AM

B102110DFSWC049GD

U2 CTMNT Under Vessel
049

Gamma Direct

3.00
85 - 819z
85 - 8192
10.000 kev

3.140E+000 M*2

4/14/2018 10:09:00 AM
4/14/2018 10:09:46 AM

600.¢ seconds
600.9 seconds

0.15 %
Energy Calibration Used Done On : 3/15/2018

Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

1M90D_ECP_17.8CM

ot Val dated
ylig [1s 14/
MO%W

[1397]



Peak Analysis Repo

rt

4/14/2018

10:19:47 AM

Page
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dkkkkdk kb hkdhhhddddbdbdhdkhhkhdhhdbhbhhhbhd kbbb bdd bbb hh kb dhhd kA ke krhkhhdhhhhdokk kR

LE & &

PEAK

ANA

LYSTIS

REPO

R T

%k kK *k

*

ehkhhkhhkhhkhkdkhkdhkhhdhhkhhhhhhdhhdbhbhdrhkrhddhdhhbhhhbhdbh vk d Ak hkdhhkhok kb dedhdhk dk

Detector Name
Sample Title:

: 5456-A
Bl02110DFSWC049GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 137
2 147- 186
3 272- 305
4 474~ 496
5 974- 987
6 1365- 1415
7 1638- 1650
8 176%9- 1785
S 2636- 2656

10 3106- 3127

11 346l- 3481

12 3847- 3868

13 4012- 4027

14 4335- 4368

15 4435- 44861

16 4681- 4708

17 4847- 4861

18 5093- 511¢

19 51980- 5206

20 5319- k345

21 5621- 5648

22 b5B836- 58%57

First peak in
Other peak in
Fitted singlet

b3 R
non

Errors quoted at

a/14/2018

Peak Energy FWHM
centroid (kev) {keV)
131.38 32.84 0.55
155.44 38.86 1.37
290.94 72.73 3.16
485.47 121.37 1.41
2979.89 244,97 0.87
1377.85 344 .46 Ay B3,
l644 .71 4311.18 0.54
1775.68 443,92 1.18
2647.16 661.79 1.44
3116.57 779.14 1.45
3470.45 Be7.61 0.91
3857.29 964.32 1.80
4019.81 1004.95 1.12
4344 .79 1086.20 1.26
4449 _ 73 1112.43 i.x 32
4694 .52 1173.63 1.28
4853 .53 1213.38 1.04
5101.21 1275.30 0.46
5197.94 1299.49 0.38
5332.36 1333.09 1l.56
5634.82 1408.70 1.95
5846.24 1461.56 1.84

a multiplet region
a multiplet region

2.000 sigma

[1398]

10:192:47 AM

85
8192

Net Peak Net Area

Area

1.16E+002
8.13E+002
1.50E+003
1.15E+003
2.83E+002
9.44E+002
5.74E+001
1.18E+002
3.81E+002
3.82E+002
1.30E+002
4.89E+002
4.60E+001
3.87E+002
4.47E+002
5.08E+002
5.11E+001
5.69E+001
4.93E+001
4.74E+002
7.27E+002
1.45E+002

Uncert.

47.15
193.83
270.68
186.64

77.96
167.52

43,789

51.40

59.11

62.64

45.74

53.38

27.72

56.66

56.64

57.83

20.02

23.19

i8.22

46.80

55.14

30.25

Cont inuum
Counts

.48E+002
.41E4+003
.20E+003
.95E+003
.45E+002
.66E+002
.61E+002
.73E+002
.36E+002
.60E+002
.08E+002
.98E+001
.70E+001
.75E+001
.10E+001
.31E+001
.E9E+001
.31E+001
.07E+001
.68E+001
.20E+000
.2BE+001

NAOFPFRPENRCUOIRUNREREPRRB g6 W



Interference Corrected Activity Report 4/14/2018 10:19:47 AM Page 3

*************************************‘k**i—**************************'k*****

ok NUCLITDE IDENTIFICATION REPORT ok ok ok ok

:***********************************************************************

Sample Title: B102110DFSWC049GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

# e w s wmom o moE 4 EoE e w3 okowomoE AW L L T L S SO &8 & F ®.w

Nuclide Id Energy Yield Activity Activity
Name Confidence (kev) (%) (pCi/M*2 )} Uncertainty
K-40 0.989 1460.82%* 10.686 1.78623E+006 4 .03013KE+005
Co-60 1.000 1173.23%* 99.85 6.23639E+005 8.67832E+004
1332.49% 99.98 6.02383E+005 7.65240E+004
Cs-137 1.000 661.66% 85.10 4.74649E+005 9.30941E+004
Eu-152 1.000 121.78%* 28.67 2.94023E+006 7 .56869E+005
344 .28%* 26.60 3.12436E+006 7 .55605E+005
1408.01%* 21.07 4.46503E+006 4.92265E+005
Eu-154 0.682 123.07%* 40.40 2.08655E+006 5.38259E+005
723.30 20.06
1274 .43% 34.80 2.05172E+005 8 .52835E+004
Pb-212 0.938 238.63%* 43.60 5.14977E+005 1.64650E+005

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tclerance 10.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 2.000 sigma

[1399]
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IEEREEEERA S A RS AR E R R RS LRSS RS EESEREEEEREE T ERE TR RR I T T I 0 0 S S A AT A AU Ir A I AR R PP T

ko INTERFERIENCE CORRECTETD REPORT ol

chkdhkhkhhkhkkkhhhddhkdhdhbbhdhdhdbhbhbdhdhbhdhdbkdhhbdhkhhbdkkddddddk o ok kok s kg %ok ok o ook ok &k &k %

Nuclide Wt mean WL mean
Nuclide Id Activity Activity
Name Confidence (pCi/M*2 ) Uncertainty
K-40 0.999 1.786287E+006 4 .030133E+0Q405
Co-60 1.000 6.116807E+005/ 5.739682E+004
Cs-137 1.000 4.746493E+0054 9.309407E+004
Eu-152 1.000 3.743910E4+006+ 3.620230E+005
Eu-154 0.682 1.861026E+005; 8.439279E+004
Pb-212 0.938 5.149765E+005 1.646497E+005

X Pb-214 0.388

? = Nuclide is part of an undetermined sclution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Welghted Mean Activity

Errors gquoted at 2.000 sigma

[1400]



Interference Corrected Activity Report 4/14/2018 10:19:47 AM

dok ook ok ok ok ok ok ok UNIDENTTIT FTIETD PEAEKSE kk ok kkkkhkk

Peak Locate Performed on: 4/14/2018 10:19:47 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak
No. {keVv} Counts per Second % Uncertainty Type
1 32.84 1.9370E-001 40.57
2 38.86 1.3546E+000 23.85
3 72.73 2.4923E+000 18.10C
7 411.18 9.5627E-002 76.32
8 443.92 1.9677E-001 43,54 D-Esc.
10 779.14 6.3583E-001 l6.42 Sum
11 867.61 2.1697E-001 35.13 Tol.
12 964 .32 B.1532E-001 10.921 Tol.
13 1004.85 7.6671E-002 60.27 Sum
14 1086.20 6.4418E-001 14 .66
15 1112.43 7.4500E-001 12.67 Tol.
17 1213.38 8.5137E-002 39.19
19 1299.49 8.2188E-002 36.94 Sum

First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

g =
o

Errors quoted at 2.000 sigma

[1401]

Page &5

Tol.
Nuclide

Nb- 84
Ac-228

Bi-214



Nuclide MDA Report

4/14/2018

10:19:48 AM

Page 6

IPETTTEES 222 R R AL RS RS R R RS SR SRRl it sttt sttt R EEEEREEEIEEEES LTSRS LSS &4

Mok ok

NUCLIPDE

MDA

REPORT

%k ok ok ok

FEETEEEE LR LS SR SELA SRS SRR R RS AR R RS AR AR AR SRSl l il R ST A R NS AL ELS RS R R RN S04 0 &

Detector Name:
Sample Geometry:

Sample Title:

5456-4A

B102110DFSWC049GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BENIL.NLB

*

®
]

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

Eu-155
Tl-208
Bi-212
Pb-212
Bi-214
Pb-214
Ra-226
Ac-228

Am-241

Energy
(keV)

1460.82%*
1173.23%
1332.49*
702.65
B71.09
433.90
614.30
722.90
604 .72
795,86
661.66%
121.78%
344 .28*
1408.01%*
123.07%
723.30
1274 .43*
86.55
105.31
583.19
727.33
23B.63%
609.32
1120.29
1764 .49
295.22
351.93%*
l186.21
338.32
911.20
968.97
59.54

Yield
(%)

10.66
99.85
92.98
99.81
99.89
90.50
89.80
90.80
97.62
85.46
85.10
28.67
26.60
21.07
40.40
20.06
34.80
30.70
21.10
85.00

6.67
43.60
45.49
14.92
15.30
18.42
35.60

3.64
11.27
25.80
15.80
35.90

Line MDA ©Nuclide MDA Activity
(pCi/M”2 )

SNOWREPRrOOONAINVNNNFEFRPWOUIPRE AP ONNORERFERERRESWWADPR

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

.029E+005
.650E+004
.921E+004
.118E+004
.105E+005
.109E+005
.137E+005
.091E+005
.026E+005
.0920E+005
.427E+004
.354E+005
.572E+4+005
.331E+005
.218E+005
.893E+005
.142E+005
.993E4005
.852E+005
.195E+005
.468E+006
.158E+005
.261E+005
.261E+005
.400E+005
.754E+005
.405E+005
.022E+006
.060E+006
.514E+005
.155E+005
.608E+005

the nucl

(pCi/M*2 )  (pCci/M*2 )
4 ,.03E+005 1.786E+006
3.92E+004 6.236E+005
6.024E+005
9.12E+004 -2.446E+003
1.278E+005
1.09E+005 -6.149E+004
-3.160E+004
6.256E+004
1.03E+005 -1.665E+002
8.416E+004v
9.43E+004 4.746E+005
1.33E+005 2.940E+006
3.124E+006
4.465E+006
1.14E+005 2.087E+006
2.685E+004
2.052E+005
7.99E+005 8.069E+005
-1.587E+00¢6
1.19E+005 5.255E+004
1.47E+006 6.987E+005
2.16E+005 5.150E+005
2.26E+005 2.596E+005
4, 295E+005
1.617E+005
6.40E+005 ©.232E+004
2.334E+006
4 ,02E+006 -4.351E+006
3.51E+005 -4.815E+005
9.887E+004
2.348E+00b
7.61E+005 1.440E+4004
ide identification

Dec. Level
(pCi/M™2 )

.848E+005
. 659E+004
. 788E+004
.413E+004
.373E+004
.402E+004
.530E+004
.294E+004
.987E4004
.272E+004
.545E+004
.643E+005
.241E+005
.B22E+004
. b85E+005
.373E+005
.223E+004
.961E+005
.B77E+005b
.810E+004
.118E+005
.054E+0Q005
.100E+005
.521E+005
.075E+005
.315E+005
.169E+005
.984E+006
.197E+005
.697E+005
.477E+005b
. 758E+005

W FPUOURPWWRWRWRRERJUOSRUNDODOR WSO R RO EOES RWR

the region is outside the spectrum, or MDA has not been calculated

[1402]

Half-1life too short to be able to perform the decay correction



*************************************************************************

* koK ok k GAMMA SPECTRUM ANALYS I 8 oo

*************************************************************************

.lename: 5456-A

Report Generated On : 4/14/2018 12:48:46 PM

Sample Title : B102110DFSWC050GD

Sample Description : U2 CTMT Under Vessel

Sample Identification : 050

Sample Type : Gamma Direct

Sample Gecmetry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) : 85 8192

Identification Energy Tolerance : 10.000 kev

Sample Size : 3.140E+000 M*2

Sample Taken On : 4/14/2018 12:38:00 PM

Acquisition Started : 4/14/2018 12:38:44 PM

Live Time 2 600.0 seconds

Real Time : 601.1 seconds

Dead Time : .18 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 1M90D_ECP _17.8CM

DQZLQ U&{Faf@ 24’5/
tilis 1322

[1403]



Peak Analysis Report

4/14/2018

12:48:46 PM

Page 2

khkhkhk kb r A kdhbhbbdhhbdhbddhdddhddhbdhhbhbhdhbhdbhbbdhdddhhbdhhbdbbl bttt rdrxhhtdAhiatdhn

ANALYSTIS

IEETEEEEE RS SRS A S SRS SR RS R R R AR A AR SRR RS R AR Rl AR RSl R B R R EEEEEIEEEEREEE SR ]

e e P

Detector Name
Sample Title:

EAK

: b545e6-A

B102110DFSWCO50GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 138
2 280- 310
3 335- 347
4 478~ 498
5 951~ 985
& 1368~ 1387
7 2429- 2442
B 2633- 2659
S 3107- 3124

10 38B45- 3865

11 4331- 4352

12 4437~ 4457

13 4679- 4703

14 5317~ 5342

15 5619- 5643

16 5833- 5856

First peak in
Other peak in
Fitted singlet

mE R
(LN |

Errors quoted at

Peak Energy
centroid {keV)
128.891 32.48
300.75 75.19
332.58 84.90
488.08 122.02
979.57 244 .89
1376.82 344.20
2435.64 §08.91
2645.40 661.35
3114.51 778.63
3854 .39 963.60
4341.63 1085.41
4446 .47 1111.62
4691.65 1172.81
5328.81 1332.20
5630.40 1407.60
5842.26 1460.56

a multiplet region
a multiplet region

2.000 sigma

4/14/2018

FWHM

(

HFMHRFRPRPFRPHERPFHERPRPOHEORO

keV)

.88
B
.73
.22
99
17
.18
.63
.04
.85
53 9
59
.89
.57
.13
.76

[1404]

Net Peak Net Area
Uncert.

HNMNBPHEHBBRORNHENR RN

REPORT

12:48:46 PM

85
8192

Area

.09E+002
.02E+003
.53E+002
.92E+002
.40E+002
.53E+002
.76E+001
.48E+003
L14E+002
.46E+002
.00E+002
.48E+002
.89E+002
.43E+002
L17E+002
.52E+002

56.
.58
.62
138.
.69

67.

32.
109,

30.
.40
33.
29.
36.
.68
32,
25.

208
107

129

32

33

59

91

05
30
36
74

32
66
35

75
42

* %k kk

Continuum

NFRWOWhhkewwHONDJOFRFNDRP

Counts

.90E+002
.02E+003
.04E+003
.25E+003
.56E+002
.49E+002
.64E+001
L17E+002
.79E+001
.18E+001
.66E+001
.02E+001
.43E+001
.56E+000
.25E+001
.55E+000



Interference Corrected Activity Report

4/14/2018

12:48:46 PM

Page
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IDENTIFICATTION

IZXEEE RS S SRS AR ERE RS ERES SRR EREREEREETESEEEE TR R LRI I IR IR IR PR A S I 1T 130V 1R VR A MU APURE T

% % %k %

NUCLIDE

Sample Title:

....................

Nuclide Id
Name Confidence
K-40 1.000
Co-60 1.000
Cs-137 1.000
Bu-152 1.000
Eu-155 0.332
Pb-212 0.839
BRi-214 0.687

*

B102110DFSWCO50GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy Yield
(keV) (%)
1460.82* 10.66
1173.23%* 99.85
1332.49%* 99.98
661.66* 85.10
121.78%* 28.67
344.28% 26.60
1408.01%* 21.07

86.55%* 30.70
105.31 21.10
238B.63%* 43.60
609.32* 45.49

1120.29%* 14.92
1764 .49 15.30

Energy line found in the
@ = Energy line not used for

Energy Tolerance - :

Nuclide confidence index threshold = 0.

Errors quoted at

10.000 keVv

2.000 sigma

[ el 0 o B R VS T S T I

(o3 N ]

Activity
(pCi/M*2 )

.87431E+006
.31681E+005
.09176E+005
.08770E+006
.43254E+005
.37438E+005
.32969E+006
.17537E+005

.54744E+005
.01418E+004

1.19873E+006

spectrum.
Weighted Mean Activity

30

[1405]

R EPORT

Activity
Uncertainty

3 .52414E+005
4 .83201E+004
4 .94117E+004
3 .95018E+005
3 .83399E+005
2 .61052E+005
2.27541E+005
3 .04459E+005

2 .39837E+005
7.37563E+004
2 .58940E+005

* ok ok kR

3



Interference Corrected Activity Report

4/14/2018 12:48:46 PM Page 4

IEZE RS A A S S SR S SRR SR SRR R R RS R SRR S Sl S ARt R E Rt & EEEEEERE SRR EER N

ok okx INTERTFERENTCE

CORRECTETD REPORT * Kk ok kK

EEFTETEELEE S LSRR AR AR AR RS RS S R R AR Rl REREREREREREREEER R EEFETEEFTEEEEE R TR

Nuclide
Name

K-40
Co-60
Cs-137
Eu-152
Eu-155
Pb-212
Bi-214
X Pbh-214

OOCOoOOCOH+HHRFPE

Nuclide
Id
Confidence

.000
.000
.000
. 000
.332
.935
.687
.384

PN LR

Wt mean
Activity
(pCi/M™2 )

.874310E+006
.695632E+005+
.087696E+006/
.054807E+006+«
.175370E+005
.547437E+005
.270876E+005

SN W R W W W

Wt mean
Activity
Uncertainty

.524140E+005
.454654E+004
.950182E+005
.565729E+005
.044589E+005
.398373E+005
.093480E+004

? = Nuclide is part of an undetermined solution

X
@

Errors quoted at

2.000 sigma

[1406]

Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity



Interference Corrected Activity Report

Fhkkhxkkdk UNIDENTTIVFTIETD

Peak Locate Performed on:

4/14/2018 12:48:48 PM

PEAKZS dd kkkkhkktk

4/14/2018 12:48:46 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CES Peak
No. (keV) Counts per Second % Uncertainty Type
1 32.48 3.4898E-001 27.03
2 75..19 1.7068E+000 20.37
9 778.63 1.9024E-001 26.93 Sum
10 963.60 2.4373E-001 22.16 Tol.
11 1085.41 1.672BE-001 33.20
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1407]

Page &

Tol.
Nuclide

Ac-228



Nuclide MDA Report

4/14/2018

12:48:46 PM

Page 6
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NUCLTIDE

* % %k &k

MDA

REPORT

ok x kK

PP EPET I TR EREEESELSE ISR RS SIS IEELESE LSS EEA AR AL ES SRS S S 2 R EETEEETEEELAREE RS LRSS S 8

Detector Name: 5456-4A
Sample Geometry:
Sample Title: B102110DFSWCO50GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib- BNL.NLB

Nuclide Energy Yield Line MDA ©Nuclide MDA Activity
Name (keV) (%) (pci/M*2 ) (pCci/M™2 ) (pci/M*2 )
+ K~-40 1460.82* 10.66 1.556E+005 1.56E+005 1.874E+006
+ Co-60 1173.23* 99.85 ©5,138E+004 2.9%E+004 2.317E+005
1332.49* 99,898 2,992E+004 3.092E+005
Nb-94 702.65 99.81 6.051E+004 6.05E+004 -5.022E+004
B71.09 99.89 7.720E+004 6.540E+004
Ag-108m 433.90 90.50 9.975E+004 7.52E+004 1.386E+004
614.30 89.80 8.722E+004 1.795E+004
722.920 90.80 7.516E+004 6.640E+004
Cs-134 604.72 897.62 8.147E+004 7.07E+004 1.077E+004«
795.86 85.46 7.074E+00C4 -6.272E+004
+ Cs-137 66l.66* 85.10 9.589E+004 B39.59E+004 3.0B8BE+006
+ Eu-152 121.78% 28.67 5.702E+005 1.62E+005 7.433E+005
344 .28% 26.60 3.301E+005 8.374E+005b
1408.01* 21.07 1.618E+005 1.330E+006
Eu-154 123.07 40.40 4.201E+005 1.43E+005 ©5.995E+005.~
723.30 20.06 3.354E+005 1.386E+005
1274 .43 34.80 1.429E+005 5.816E+004
+ Eu-155 86.56* 30,70 4.761lE+005 4.76E+005 4.175E+005
105.31 21.10 8.366E+005 4.132E+005
T1-208 583.189 85.00 9.196E+004 9.20E+004 92.359E+004
Bi-212 727.33 6.67 9.860E+005 9.86E+005 -6.733E+004
+ Fb-212 238.63*% 43.60 3.871E+005 3.B7E+005 2.547E+005
+ Bi-214 609.32% 45.49 1.231E+4005 1.23E+005 4.014E+004
1120.29% 14.92 2.48B4E+005 1.199E+006
1764.48 15.30 2.566E+005 2.680E+005
Pb-214 295.22 18.42 5.650E+005 2.47E+005 -2.131E+005
351.93*% 35.60 2.467E+005 6.257E+005
Ra-226 186.21 3.64 3.501E+006 3.50E+006 -1.201E+006
AC-228 338.32 11.27 B8.929E+005 2.66E+005 2.904E+005
911.20 25.80 2.659E+005 2.057E+003
968.97 15.80 5.739%E+005 -B.511E+003
Am-241 59.54 35.90 6.549E+005 6.55E+005 4.,717E+004
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = Calculated MDA is zero due to zero counts in the region, or

Dec. level
(pCi/M*2 )

6.116E+004
2.403E+004
1.324E+004
2.880E+004
3.706E+004
4.846E+004
4.20B8E+004
3.597E+004
3.930E+004
3.362E+004
4.626E+004
2.817E+005
1.606E+005
7.261E+004
2.076E+005
1.604E+005
6.655E+004
2.343E+005
4.134E+005
4 _.435E+004
4.710E+005
1.911E+005
5.845E+004
1.132E+005
1.158E+005
2.763E+005
1.200E+005
1.723E+006
4.359E+005
1.269E+005
2.769E+005
3.228E+005

the region is outside the spectrum, or MDA has not been calculated

[1408]

= Half-life too short to be able to perform the decay correction
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.lename: 5456-A

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range {in channelg)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

4/14/2018 9:54:24 AM

B102110DFSWCOB1GD

U2 CTMNT Under Vesgsel
051

Gamma Direct

3.00
85 - Bl@az2
85 - B19%92
10.000 kev

3.140E+000 M"™2

4/14/2018 9:44:00 AM
4/14/2018 9:44:21 AM

600.0 seconds
600.7 seconds

0.12 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

1M90D_ECP_17.8CM

(:)il'gﬁ_ \)cigféiCEZg?cf
iy lte 107
EAX Vi ha k.

[1409]



Peak Analysis Repo

rt

4/14/2018

9:54:24 AM

Page 2
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Detector Name
Sample Title:

EAK

: 5456-A

ANALYSTS

B102110DFSWCO51GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 137
2 145- 186
3 280- 303
4 474- 496
5 974- 98¢
6 1365- 1387
7 1637- 1653
B8 17¢8- 1787
9 2432- 2447

10 2637- 2658

11 3107- 3128

12 3464~ 3478

13 3846- 3869

14 4335- 4354

15 4438- 4489

16 4683- 4708

17 5093- 5106

18 5193- 5206

19 5320- 5346

20 5622- 5648

21 5838- 5857

22 7054- 7069

First peak in
Other peak in

M
m
F Fitted singlet

Errors quoted at

Peak
centroid

130.21
155.06
290.19
485.40

980.25
1377.21
1644.00
1776.32
2437.71
2647.01
3115.80
3470.33
3857.30
4344 .98
4449.08
4694 .63
5099.24
5199.13
5332.15
5634.69
5846 .44
7061.99

Energy FWHM
(keVv) {kev)
32.55 1.20
38.77 1.55
72.55 2.84

12135 1.69

245.06 0.91

344 .48 1.26

411.00 0.76

444 .08 1.80

609.43 0.40

661.75 1.47

778.98 1.50

867.58 0.93

264 .32 0.67

1086.24 1.49
1112.27 1.28
1173.66 2.00
1274 .81 0.43
129%.78 0.44
1333.04 1.59
1408.67 1.99
l461l.61 1.75
1765.50 0.43

4/14/2018

a multiplet region
a multiplet region

2.000 sigma

[1410]

9:54:23 AM
85
8192
Net Peak Net Area
Area Unicert.
8.52E+001 44 .23
5.33E+002 176.60
1.04E+003 177.32
9.07E+002 159.84
1.38E+002 63.12
&.95E+002 76.81
5.86E+001 41.50
1.05E+002 46 .89
5.93E+001 35.48
1.96E+002 45.43
2.80E+002 47 .38
7.34E+001 33.67
3.27E+002 50.01
2,.01E+002 42 .22
3.06E+002 69.72
4 . 53E+002 48.00
3.87E+001 19.30
2.64E+001 15.30
4. .21E+002 42 .25
4.16E+002 42.23
1.24E+4002 28.70
2.00E+001 11.32

kkkkk

Continuum

BENOARPRNHO®MI3-100FFENDWER R

Counts

.35E+002
.13E+003
.70E+003
.41E+003
.26E+002
LO01E+002
.18E+002
.27E+002
.47E+001
.50E+001
.B9E+001
.26E+001
.32E+4001
.97E+001
.12E+002
.89E+001
.B3E+001
.16E+001
.20E+000
.75E+000
.40E+001
.00E+000



Interference Corrected Activity Report

4/14/2018

9:54:24 AM

Page
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NUCLTIDE

Sample Title:

B102110DFSWC0O51GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

REPORT

Nuclide Id Energy Yield Activity Activity
Name confidence (keV) (%) (pCi/M*2 ) Uncertainty
K-40 0.992 1460.82* 10.66 1.52493E+006 3.76953E+005
Co-60 1.000 1173.23* 99.85 5.56331E+005 7.38531E+004
1332.49* 99.98 5.34536E+005 6.86256E+004
Cs-137 1.000 661l.66%* 85.10 2,44057E+005 6.37108E+004
Eu-152 1.000 121.78% 28.867 2.31169E+006 6.16591E+005
344 ,28%* 26.60 2.30002E+006 4 .55512E+005
1408.01%* 21.07 2.55717E+006 3 .30394E+005
Eu-154 0.682 123.07* 40.40 1.64050E+006 4 .38434E+005
723.30 20.06
1274 .43%* 34 .80 1.3953BE+005 7.04905E+004
Ph-212 0.9386 238.63* 43 .60 2.51507E+005 1.22004E+005
Bi-214 0.980 609.32% 45 .49 1.35C089E+4+005 8.247926E+004
1120.29%* 14 .92 2.47837E+006 5.39201E+005
1764 .49% 15.30 1.84874E+005 1.05636E+Q005
* = Energy line found in the spectrum. '
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at

2.000 sigma

[1411]

* kk kX

...................

3
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I P EEEEEZ R E X R R RS R SRR SRS RSl st sAtdt Sddlds s il sttt RESESTEESEEE R X E S
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Nuclide Wt mean Wt mean
Nuclide 1d Activity Activity
Name Confidence (pci/M*2 ) Uncertainty
K-40 0.999 1.524934E+006 3.769534E+005
Co-60 1.000 5.446347E+005¢ 5.027217E+004
Cs-137 1.000 2.440574E+005J 6.371081E+004
Eu-152 1.000 2.412452E+006v 2.444984E+005
Eu-154 0.68B2 1.341978E+005 6.569079E+004
Ph-212 0.936 2.515067E+0Q05 1.220038E+005
BRi-214 0.980 1.809872E+005 6.463116E+00Q4

X PFb-214 0.388

7

= Nuclide is part of an undetermined solution

X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors guoted at

2.000 sigma

[1412]



Interference Corrected Activity Report

* % & k Xk % &k %

Peak Energy
No. (keV)
1 32.55
2 38.77
3 72.55
7 411.00
8 444 .08
11 778.98
12 867.58
13 964.32
14 1086.24
18 1299.78
M = First
m = Other
F =

Errors dquoted at

s

Peak Locate Performed on:

UNIDENTTIFIED

4/14/2018

PEAKS

Peak Locate From Channel:

Peak Liocate To Channel:

Peak Size in

Counts per Second

.4193E-001
.8804E-001
.7334E+000
.7695E-002
.7493E-001
.6688E-001
.2233E-001
.4467E-001
.3543E-001
.4002E-002

WU R R BEYEoe

85

glg2

<

©

peak in a multiplet region
peak in a multiplet region
Fitted singlet

2.000 sigma

[1413]

Peak CPS

4/14/2018

9:54:24 AM

ke kkkkk kK

9:54:23 AM

Peak

Uncertainty Type

Bl
3.3
17
70.
.68
16
45,
15.
20.
57.

44

94
1
05
80

91
87
30
g8
95

D-Esc.

Sum
Tol.

Sum

Page 5

Tol.
Nuclide



Nuvlide MDA Report

4/14/2018

9:54:24 AM

Page 6

P R R R R R E R R R R R R R R X S Lk

ok % ok ok

NUCLIDE

MDA

REPORT
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Detector Name:
Sample Geometry:
Sample Title:

5456-A

B102110DFSWC051GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy
Name (kev)

+ K-40 1460.82%*
+ Co-60 1173.23%*
1332.49%*

Nb-94 702.65
871.09

Ag-108m 433.90
614.30

722.90

Cs-134 604.72
795.86
+ Cs-137 661.66%
+ Eu-152 121.78%*
344 .28%*
1408.01%*
+ Eu-154 123.07%*
723.30
1274 .43%

Eu-155 86.55
105.31

T1-208 583.19
Bi-212 727.33
+ Pb-212 238.63%*
+ Bi-214 609.32%
1120.29%*
1764 .49%

Pb-214 295.22
351.93%*

Ra-226 186.21
Ac-228 338.32
911.20

968.97

Am-241 59.54

*
nonn

Yield
(%)

10.66
99.85
99.98
99.81
99.89
90.50
89.80
90.80
87.62
85.46
85.10
28.67
26.60
21.07
40.40
20.06
34.80
30.70
21.10
85.00

6.67
43.60
45.49
14.92
15.30
18.42
35.60

3.64
11.27
25.80
15.80
35.90

Line MDA Nuclide MDA Activity

(pCi/M*2 )

3.994E+005
4.810E+004
2.455E+004
7.811E+004
9.409E+004
9.516E+004
1.011E+005
9.559E+004
9.540E+004
9.527E+004
7.665E+004
6.274E+005
3.129E+005
1.266E+005
4.452E+005
4.335E+005
9.721E+004
6.881E+005
8.589E+005
1.044E+005
1.264E+4006
1.806E+005
1.260E+005
8.265E+005
1.304E+005
5.735E+005
2.338E+005
3.509E+006
9.431E+005
3.244E+005
7.919E+005
6.489E+005

(pCi/M™*2 )

3.99E+005
2.46E+004

7.81E+004

9.52E+004

9.53E+004
7.67E+004
1.27E+005

9.72E+004

6.88E+005
1.04E+005
1.26E+006
1.81E+005
1.26E+005
2.34E+005
3.51E+006
3.24E+005

6.49E+005

(pCci/M*2 )

1.525E+006
5.563E+005
5.345E+005

~-3.858E+004

1.403E+005

-6.100E+003
-1.154E+004

3.766E+004

1.643E+004V

5.660E+004
2.441E+005
2.312E+006
2.300E+0Q06
2.557E+006
1.641E+006
3.299E+005
1.395E+005
6.686E+005

-6.245E+005

7.809E+004

-6.465E+005

2.515E+005
1.351E+005
2.478E+006
1.849E+005

-1.967E+005

1.719E+006
3.078E+005
1.292E+005

-1.600E+005

3.145E+004

-1.071E+005

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

Dec. Level
(pci/M*2 )

1.831E+005
2.239E+004
1.056E+004
3.760E+004
4 .551E+004
4 .617E+004
4 .897E+004
4,.618E+004
4 .626E+004
4 _ 588E+004
3.664E+004
3.103E+005
1.520E+005
5.500E+004
2.202E+005
2.094E+005
4.373E+004
3.404E+005
4 .245E+005
5.057E+004
6.100E+005
8.7B2E+004
5.992E+004
4 _.023E+005
5.269E+004
2.806E+005
1.136E+005
1.727E+006
4.611E+005
1.561E+005
3.859E+005
3.199E+005

the region is outside the spectrum, or MDA has not been calculated

®
I

[1414]

= Half-life too short to be able to perform the decay correction



*************************************************************************

* ok &k ok GAMMA SPECTRTUM ANALYS IS ek gk

*************************************************************************

_lename: C:\GENIE2K\CAMFILES\00004727.CNF

Report Generated On : 4/14/2018 4:28:10 PM

Sample Title : B1l02110DFSWC052GD

Sample Description : U2 CTMNT Under Vessel

Sample Identification % D52

Sample Type : Gamma Direct

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : B85 - 8192

Peak Area Range (in channels) : 85 - 8192

Identification Energy Tolerance : 10.000 kev

Sample Size : 3.140E+000 M™2

Sample Taken On : 4/14/2018 9:31:00 AM

Acquisition Started : 4/14/2018 9:31:25 AM

Live Time : 600.0 seconds

Real Time : 600.5 seconds

Dead Time : 0.09 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018
Efficiency ID : 1M90D_ECP_17.8CM

0 U {s }/rq / r\dﬂ ;1[/1/‘0 cf
y) 15 /rs 1O
/Z/JK g/ JwM

[1415]



Peak Analysis Repo
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[(EE R RSS2 2 8RR S SRR R A SRSt AR Rd st sttt it s d sl ig it i B T X ETEEEEEEEE TS XS

ANALYSTIS

IF R EEE S S A SR AR R E LSS AR R R R R R SRR R R E SRR RS E R R R R R LR R E R R TR R R R R R

ek ko P

Detector Name
Sample Title:

EAK

: 5456-A

Bi02110DFSWCO052GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 134
2 148- 186
3 278- 292
4 398- 410
5 474- 494
6 970- 986
7 1367- 1414
8 1768~ 1784
9 2327- 2339

10 2430- 2444

11 2638- 2657

12 2888- 2899

13 3105- 3127

14 3461- 3477

15 3847~ 3869

16 4335- 4352

17 4438- 4490

18 4683- 4706

io 5194~ 5207

20 5320- 5343

21 5623- 5647

22 5B36- 5857

23 7054- 7069

First peak in
Other peak in

M
m
F Fitted singlet

Errors quoted at

Peak Energy
centroid {keV)
130.08 32.52
155.24 38.81
282,27 70,57
402.41 100.60
485.51 121.38
978.33 244 .58
137717 344 .29
1776.93 444 .23
2333.65 583.41
2438.11 609.53
2646.99 661.75
2893.53 723.38
3115.68 778.92
3470.15 867.54
3856.97 964 .24
4344 .77 1086.19
4449 .35 1112.34
4694.65 1173.66
5200.14 1300.03
5332.64 1333.16
5635.15 1408.79
5845.97 1461.49
7061.87 1765.47

a multiplet regicn
a multiplet region

2.000 sigma

4/14/2018

FWHM
(keV)

COHRPRNOMFPRHEFEFROORPROORRFERONOORO

.72
.61
.29
.43
.00
.96
< B
.21
.58
.44
.44
.56
.74
.03
.72
.45
.60
: 15
.B7
.11
.94
.B6
.44

[1416]

Net Peak Net Area
Uncert.

MHEWNDMNMNNMNNONMENAORPRNSIFEFOOWUD O |

REPORT

4:28:10 PM

85
8192

Area

.30E+001
LA9E+002
.19E+001
.71E+001
.40E+002
.61E+001
.46E+002
.57E+001
.71E+001
.62E+001
.62E+002
L97E+001
.93E+002
.21E+001
.22E+002
.64E+002
.08E+002
.39E+002
.99E+001
LA9E+002
.31E+002
.55E+002
.50E+001

29.98
140.36
115.76

86.58
130.97

64.28
115.14

37.58

26.38

33.51

46.79

23.19

38.81

30.06

40.36

33.49

69.75

326.61

12.38

33.10

37.69

29.56

10.00

* %k ok %k

Continuum

OHOOAWNRPWRERPNIEOIJUTOURNEFOR O

Counts

.40E+001
.57E+002
.19E+003
.89E+002
.03E+003
.98E+002
.00E+002
.03E+001
.89E+001
.08E+001
.15E+001
.53E+001
.21E+001
.89E+001
.BOE+001
.56E+001
.29E+002
.40E+001
.12E+00O0
.13E+000
.01E+000
.75E+001
.00E+000



Interference Corrected Activity Report
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* % k%

NUCLIDE

Sample Title:

Nucli
Name

X-40
Co-60

Cs-13
Eu-15

T1-20
Bi-21
Ph-21
Bi-21

*
@

de Id
Confidence

0.899
0.989

7 1.000

2 1.000

8 1.000

2 0.975

2 0.945

4 0.980

4/14/2018

IDENTIFICATION

***********************************************************************

B102110DFSWC0O52GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy Yield
(keV) (%)
1460.82%* 10.66
1173.23% 99.85
1332.49%* 99.28
661.66%* 85.10
121.78%* 28.67
344.28% 26.60
1408.01* 21.07
583.1959%* 85.00
727,.33% 6.67
238.63% 43.60
602.32%* 45.49
1120.29%* 14.92
1764 .49%* 15.30

Energy Tolerance

Nuclide confidence index threshold = 0.

Errors quoted at

10.000 keV

2.000 sigma

NEFPFFRFWOWNNODPERWWND -

Activity
(pCi/M™2 )

.90038E+006
.93466E+005
.16139E+4005
.26829E+4005
.37506E+006
.80561E+006
.03341E+0086
.06259E+004
.20109E+005
.75029E4+005
.73642E+005
.68B637E+006
.31020E+005

Energy line found in the spectrum.
Energy line not used for Weighted Mean Activity

30

[1417]

4:28:10 PM

REPORT

Activity
Uncertainty

3.99176E+005
5.07119E+004
4.90711E+004
7.02473E+004
4 .32629E+005
4 .93394E+005
2 .83004E+005
3.19133E+004
3.78520E+005
1.20430E+005
7.91846E+004
5.81528E+005
9.42711E+004

Page

* % % k%

....................

3
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IEXEE L SRS RS RS R R AR R AR R Rl SRR RS R EEEREEE SRR SRR R SRR BRI EE Y R R S SN T N S R T R

%Rk INTERPFERENCE CORRECTETD REPORT Rk ok

dkkhkhkdhhhkhkddddbdhdddhdbhhhhhhkkrrdbhbdhkhrhdrhhdbhbhkhrhhhddhr Adbhkhdhbhbhhkrthkshkikdkk

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCci/m*2 ) Uncertainty
K-40 0.899 1.900384E+006 3.991757E+005
Co-60 0.999 3.051754E+0057 3.526428E+004
X Ag-108m 0.433
Cs-137 1.000 3.268290E+0054 7.024726E+004
Eu-152 1.000 1.830409E+006/ 2.135096E+005
X Eu-154 0.489
T1-208 1.0Q0 2.062592E+004 3.191334E+004
Bi-212 0.975 3.201091E+005 3.785202E+005b
Pb-212 0.945 1.750292E+005 1.204304E+005
Bi-214 0.980 2.134198E+005 6.030610E+004
X Pb-214 0.385

2
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

nu

Errors quoted at 2.000 sigma

[1418]



Interference Corrected Activity Report

4/14/2018

thkkxhkFxhki UNIDENTTIU FTITZETD PEAIKS ok hokkdkhkk Aok
Peak Locate Performed on: 4/14/2018 4:28:10 PM
Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak
No. (kev) Counts per Second % Uncertainty Type
1 32.52 8.8333E-002 56.57
2 38.81 7.4842E-001 31.26
3 70.57 1.3643E-001 146 .30
4 100.60 9.5157E-Q02 151.64
8 444 23 1.0954E~-001 57.17 D-Esc.
13 778.92 3.2154E-001 20.64 Sum
14 867.54 1.2018E-001 41.69 Tol.
15 964 .24 3.7007E-001 18.18 Sum
16 1086.19% 2.7395E-001 20.37
19 1300.03 4.9798BE-002 41 .47 Sum
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at

2.000 sigma

[1419]

4:28:10 PM

Page b5
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Nuclide



Nuclide MDA Report
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X RS E RS SR S SRR SR R R AR R R R R R R R A R R R E I R R R R R R R L e E R e E R L]
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NUCLTIZDE MDA REPORT

EEEEES SRS SR SRR EEE RS RS i R d R R R R R E TR R E R R R R R Y R R L R R E R R R R R R

4+ o+

Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSWC052GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity  Dec. Level

Name (keV) (%) (pci/M*2 ) (pCi/M"2 ) (pCci/M"2 ) (pCi/M*2 )

K-40 1460.82*% 10.66 3.566E+005 3.57E+005 1.900E+006 1.617E+005

Co-60 1173.23*% 99.85 4.291E+004 2.44E+004 2.935E+005 1.979E+004

1332.49% 09.98 2.437E+004 3.161E+005 1.047E+004

Nb-94 702.65 99.81 7.147E+004 7.15E+004 8.280E+003 3.42BE+004

871.0% 99.89 B8.574E+004 1.168E+005 4.133E+004

Ag-108m 433.80 90.50 8.275E+004 4.53E+004 7.460E+003 3.996E+004

614.30* 89.80 5.746E+004 8.796EB+004 2.717E+004

722.90% 90.80 4.527E+004 2.351E+004 2.102E+004

Cs-134 604.72 97.62 B8.700E+004 8.11E+004 -1.667E+004 4.206E+004

795.8¢6 85.46 B8.106E+004 6.860E+003v 3.878E+004

Cs-137 66l.66% B85.10 7.251E+004 7.25E+004 3.268BE+005 3.457E+004

Eu-152 121.78* 28.67 bL.201E+005 1.16E+005 1.375E+006 2.566E+005

344.28* 26.60 6.054E+005 1.806E+006 2.982E+005

1408.01* 21.07 1.161E+4005 2,033E+006 4.975E+004

Eu-154 123.07* 40.40 3.691E+005 1.46E+005 9.758E+005,/ 1.821E+005

723.30% 20.06 2.049E+005 1.064E+005 9.515E+004

1274 .43 34.80 1.460E+005 1.003E+005 6.812E+004

Eu-155 86 .55 30.70 6.128E+005 6.13E+005 2.663E+005 3.028E+005

105.31 21.10 7.620E+005 -1.808E+004 3.761E+005

T1-208 583.19* 85.00 b5.296E+004 5.30E+004 2.063E+004 2.485E+004

Bi-212 727.33% 6.67 6.163E+005 6.16E+005 3.201E+005 2.862E+005

Pb-212 238.63*% 43.60 1.883E+005 1.8BE+005 1.750E+005 9.169E+004

Bi-214 6092.32*% 45,49 1.134E+005 2.50E+004 1.736E+005 5.363E+004

112¢.2%% 14.92 8.691E+005 1.686E+006 4.236E+005

1764 .49*% 15.30 2.501E+004 2.311E+005 0.000E+000

Pb-214 295,22 18.42 5.274E+005 4 ,.52E+005 4.545E+005 2.576E+005

351.83* 35.60 4.524E+005 1.349E+006 2.228E+005

Ra-226 186.21 3.4 3.110E+006 3.11E+006 -1.853E+005 1.528E+006

Ac-228 338.32 11.27 B8.451E+005 2.88E+005 1.601E+005 4.121E+005

911.20 25.80 2.878E+005 1.078E+005 1.379E+4005

968.97 15.80 6.629E+005 5.491E+004 3.215E+005

Am-241 59.54 35.90 5.747E+005 5.75E+005 -1.483E+005 2.827E+005
+ = Nuclide identified during the nuclide identification

*

Hon

Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

&
i

[1420]

Half-life too short to be able to perform the decay correction
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%k oKk K GAMMA SPECTRTUM ANALYS IS o ko

*************************************************************************

_lename: 5456-A
Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak lLocate Range (in channels)
Peak Area Range {in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquigition Started

Live Time
Real Time

4/13/2018 1:48:08 PM

Bl102110DFSWCO53GD

U2 CTMNT UNDERVESSEL
053

GAMMA DIRECT

3.00
85 - B192
85 - B192
10.000 kev

3.140E+000 M*2

4/13/2018 1:37:00 PM
4/13/2018 1:38:06 PM

600.0 seconds
600.7 seconds

Dead Time 0.12 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

1IMS0D _ECP 17.8CM

Da{q Ve (7 qu ‘;f
& [
‘g’% LAl
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Page 2
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Detector Name:
Sample Title:

Peak Analysis Performed on:

PEAK

5456-A

B102110DFSWC0O53GD
4/13/2018

ANALYSTIS

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 126- 139
2 145~ le4
3 287 - 307
4 328- 343
5 476~ 497
6 972- 987
7 1366- 1385
8 1401- 1413
S 2425- 2442

10 2632- 2654

11 3100- 3121

12 3458- 3471

13 3840C- 3861

14 4327~ 4346

15 4431- 4451

16 4677- 4699

17 4839- 4853

18 5085- 5098

19 5312- 5336

20 5612- 58639

21 5827- 5847

22 7044- 7059

First peak in
Other peak in

M
m
F Fitted singlet

Errors quoted at

Peak
centroid

130.45
155.42
297.66
338.22
487.33
978.05
1375.49
1406.77
2434 .32
2642.75
3111.55
3464.78
3850.89
4337.48
4442 .13
4687.16
4846 .28
5091.20
5323.72
5625.54
5836.92
7051.58

Energy
{keV)

32

38.

74.

84.56
121.83
244 .51
343.87
351.69
608.58
660.62
777.89
866.20
962.72
1084.37
1110.53

.61
85
42

1171.79

1211.57
1272.80
1330.93
1406.38
1459.23
1762.90

a multiplet region
a multiplet region

2.000 sigma

FWHM
{keV)

OFRPHPHFPOCOFRRPRPEFORRERPOHRRRBONRO

.73
.04
.15
.66
.71
.04
.28
.04
.66
.46
.70
.78
.61
.11
.66
< s
.40
: 53
.52
.69
.46
.34

[1422]
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85

Bl192

Net Peak Net Area

Area Uncert.
.36E+002 52.74
.B2E+002 92.06
.56E+002 168.30
.71E+002  1.31.08
.57E+002 151.84
.47B+001 72.04
.20E+002 70.32
.05E+001 39.86
.77E+001 39.67
.6BE+002 65.59
.60E+002 47.70
.64E+001 30.01
.7T9E+002 46 .44
.84E+002 37.28
.33E+002 42.50
.41E+002 46.61
.55E+001 19.00
.31E+001 16.84
.80E+002 42.7%
.10E+002 42 .83
.23E+002 28.69
.59E+001 11.45

RNREALWOUNWGMRNNANURDUNOREOWR

* Kk k¥

Continuum

NMNEPRFEFRMOAME AU ORE B DWE R QR

Counts

.70E+002
.05E+002
.76E+003
.37E+003
.36E+003
.98E+002
.05E+002
.24E+002
.03E+002
.30E+002
.22E+001
.76E+001
.91E+001
.67E+001
.04E+001
. 28E+001
.25E+001
.28E+001
.88E+001
.06E+001
.29E+4001
.14E+000
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NUCLTIDE

Sample Title:

Nucli
Name

K-40
Co-60

Cs-13

Eu-15

Eu-15%

Eu-15

Pb-21

Bi-21

Pb-21

*
@

B102110DFSWC0OB3GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BENL.NLRB

IDENTIFIED NUCLIDES

R EPOCOCRT

de Id Energy Yield Activity Activity
Confidence (keV) (%) {pCi/M*2 ) Uncertainty
0.996 1460.82%* 10.66 1.51325E+006 3 .76282E+4005
0.996 1173.23%* 99.85 4.18783E+005 6.63001E+004
1332.49% 99.98 4.82798E+005 6 .66629E+004
7 0.998 661.66%* 85.10 7.06853E+4+005 1.17779E+005
2 0.989 121.78%* 28.867 1.67169E+006 5.11262E+005
344, 28%* 26.60 1.72116E+006 3 .66197E+005
1408.01~* 21.07 2.51978E+006 3 .31336E+005
4 0.682 123.07%* 40.40 1.18632E+006 3 .63367E+005
723.30 20.06
1274 .43%* 34 .80 1.19254E+005 6.14592E+004
5 0.331 86.,55%* 30.70 4.66316E+005 3 .69965E+005
105.31 21.10
2 0.946 23B.63% 43.60 1.72460E+005 1.34123E+005
4 0.969 609.32%* 45.49 1.3157BE+005 ©9.17711E+004
1120.29* 14.92 1.885390E+006 3 .76204E+005
1764 .49%* 15.30 2.38877E+005 1.07494E+005
4 0.445 295.22 18.42
351.93* 35.60 1.75390E+005 1.03059E+005
= Energy line found in the spectrum.
= Energy line not used for Weighted Mean Activity

Energy Tolerance

Nuclide confidence index threshold =

Errors guoted at

10.000 kev

2.000 sigma

0.30

[1423]
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence {pCi/M"*2 ) Uncertainty
K-40 0.996 1.513248E+006 3.762822E+4005
Co-60 0.996 4 .506156E+005¢ 4.700900E+004
Cg-137 0.928 7.068532E+0054 1.177792E+005
Eu-152 0.999 2.036053E+006v 2.207038E+005
Eu-154 0.682 1.087147E+005y 6.071938E+004
Eu-155 0.331 4. 663164E+005 3.699646E+005
Pb-212 0.94¢6 1.724595E+005 1,341229E+005
Bi-214 0.269 2.336823E+005 6.862437E+004
Pb-214 0.445 1.753B98BE+005 1.030592E+005

? Nuclide is part of an undetermined sclution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

[1424]



Interference Corrected Activity Report

* & ok gk ok ok X

Peak
No.

i
2
3
11
12
13
14
17

g =
o

Errors quoted at

* %

Peak Locate Performed on:

UNIDENTTIVFTIETD

4/13/2018

PEAKS

Peak Locate From Channel:

Peak Locate To Channel:

Energy

{(keV)

32
38
74

777 .
866.
962.
1084.
1211.

First
Other

.61
.85
.42
89
20
72
37
57

Peak Size in

85

8192

Counts per Second %

.2669E-001
.8730E-001
.0926E+000
.3299E-001
.1060E-001
.6480E-001
.0710E-001
.2500E-002

S R N )

peak in a multiplet region
peak in a multiplet region
Fitted singlet

2.000 gigma

[1425]

Peak CPS

4/13/2018

1:48:08 PM

ok kkhkkhhkhk

1:48:08 PM

Peak

Uncertainty Type

38.
26.
25.
18.
45,
L6
20.
s,

74

77
12
67
36
22
65
23

Sum
Tol.
Sum

Sum

Page 5

Tol.
Nuclide

Nb-94
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NUCLTIDE
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MDA

REPORT
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Detector Name: 5456-A
Sample Geometry:
Sample Title: Bl102110DFSWCO53GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib- BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%)  (pCci/M*2 ) (pCi/M™2 ) (pCi/M 2 )
+ K-40¢ 1460.82* 10.66 4.008E+Q05 4.C0lE+005 1.513E+006
+ Co-60 1173.23* 99.85 6.071E+004 4.02E+004 4.188E+005
1332.49* 99.98 4.022E+004 4,.828E+005
Nb-94 702.65 8%.81 6.989%E+004 7.00E+004 -7.540E+004
| B71.08 99.89 9.065E+004 1.080E+005
Ag-108m 433.90 90.50 9.704E+004 9.01E+004 2,.003E+004
614.30 82.80 9.607E+004 -9.257E+003
722.90 20.80 9.009E+004 6.754E+4+004

Cs-134 604.72 97.62 9.20BE+004 8.87E+004 4.579E+004/
795.86 85.46 8.868E+004 -6.364E+004
+ Cs-137 661.66* 85.10 9.565E+004 9.56E+004 7.069E+005
+ Eu-152 121.78* 28.67 6.052E+005 1.57E+005 1.672E+006
344 .28* 26,60 3.000E+005b 1.721E+0086
1408.01* 21.07 1.568E+005 2.520E+006
+ Eu-154 123.07* -40.40 4.295E+005 8.26E+004 1.186E+006
723.30 20.06 4.08B7E+005b 3.895E+005
1274 .43% 34 .80 B8.264E+004 1.193E+005
+ Eu-155 86.556* 30.70 b5.B8B45E+005 5.85E+005 4.663E+005
105.31 21.10 8.675E+005 2.483E+005
T1-208 583.18 85.00 1.056E+005 1.06E+005 4.786E+004
Bi-212 727.33 6.67 1.156E+006 1.16E+006 -3.659E+005
+ Pb-212 238.63* 43.60 2.127E+005 2.13E+005 1.725E+005
+ Bi-214 609.32*% 45.49 1.435E+005 1.05E+005 1.316E+4005
1120.29% 14.92 4.166E+005 1.886E+006
1764.49* 15.30 1.049E+005 2.389E+005
+ Pb-214 295.22 18.42 5.779%9E+005 1.55E+005 1.940E+005
351.93*% 35.60 1.547E+005 1.754E+005
Ra-226 186.21 3.64 3.654E+006 3.65E+006 1.709E+006
Ac-228 338.32 11.27 1.015E+006 3.22E+005 3.611E+005
911.20 25.80 3.223E+005 ~-7.890E+004
968.97 15.80 7.370E+00b 2.555E+Q05
Am-241 59.54 35.90 6.589E+005 6.59E+005 -2.931E+005

+ = Nuclide identified during the nuclide identification

*

il

Energy line found in the spectrum
»> = Calculated MDA is zero due to zero counts in the region, or

Dec.

Level

(pCi/M*2 )

"
.870E+004
.B39E+004
.354E+004
.379E+004
.711E+004
.647E+004
.343E+004
.459E+004
.258E+004
.614E+004
.992E+005
.455E+005
.010E+004
.123E+005
.970E+005
.644E+004
.886E+005
.289E+005
.118E+004
.56 0E+005
.039E+005
.868E+004
.973E+005
.997E+004
.B28E+005
.397E+004
.BO0E+006
. 972E+005
.551E+005
.585E+005
.249E+005

WWREBPINWEOE U WD WE N3 M S Db s s W R

838E+005

the region is ocutside the spectrum, or MDA has not been calculated

[1426]

Half-life too short to be able to perform the decay correction



*************************************************************************

* ok ok ok ok GAMMA SPECTRTUM ANALYS I8 EHEAR

*************************************************************************

ilename: C:\GENIE2K\CAMFILES\00004697.CNF

Report Generated On : 4/19/2018 11:32:34 AM

Sample Title : B102110DFSFM054GD

Sample Description : U2 CTMNT

Sample Identification : 054

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) 3 85 - 8192

Identification Energy Tolerance : 10.000 kev

Sample Size : 1.134E+001 M*2

Sample Taken On : 4/13/2018 9:49:00 AM

Acquisition Started : 4/13/2018 9:49:36 AM

Live Time : 600.0 seconds

Real Time : 600.3 seconds

Dead Time i 0.05 %
Energy Calibration Used Done On x 3/15/2018
Efficiency Calibration Used Done On : 4/19/2018
Efficiency ID : 1.9M0.153CMLINER

o
)CLT/c\ \eliclaTed
g/prte  [#5,
IR M dhaita

[1427]
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Detector Name: 5456-A

Sample Title: B102110DFSFM054GD
Peak Analysis Performed on: 4/19/2018 11:32:34 AM
Peak Analysis From Channel: 85
Peak Analysis To Channel: 8192
Peak ROI ROT Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) {kev) Area Uncert. Counts
1 286- 309 299.60 74 .90 2.11 3.57E+002 87.83 3.93E+002
2 2067- 2078 2072.28 518.07 0.48 1.30E+001 15.14 1.70E+001
3 2429- 2441 2435.95 608.99% .70 2.55E+001 17.55 1.95E+001
4 2636- 2657 2645.83 661l.46 1.55 6.48E+002 53.93 2.15E+001
5 4686- 4699 4692.95 1173.24 1.04 3.84E+001 15.76 8.64E+000
6 5323- 5336 b329.75 1332.44 0.33 2.92E+001 17.06 1.58E+001
7 5626- 5639 5632.19 1408.05 0.82 2.31E+001 10.71 1.87E+000
8 5832- 5853 5B43.62 1460.91 1.47 1.38E+002 25.15 5.50E+000

M = First peak in a multiplet region
m = Other peak in a multiplet region
F Fitted singlet

Errors gquoted at 2.000 sigma

[1428]
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11:32:34 AM Page
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ek NUCLTIDE IDENTIFICATTION
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Sample Title:

B102110DFSFM054GD

R EPORT *okok ok ok

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

.................... IDENTIFIED NUCLIDES

Nuclide Id Energy
Name Confidence (kevV)
K-40 1.000 1460.82%*
Co-60 1.000 1173.23%
1332.49%*
Cs-137 1.000 661.66%
Bi-214 0.440 609.32%
1120.29
1764 .49

Yield

(%)

10
99

45

14.
15.

.66
.85
99.
85.
.49

28
10

92
30

Activity
(pCi/M™2 )

.66620E+005
.76291E+004
.43128E+004
.63808E+005
.B6B2BE+004

FNEEO

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance : 10.000 kev

Nuclide confidence index threshold = 0.30

Errors quoted at 2.000 sigma

[1429]

Activity
Uncertainty

1.34976E+005
7 .37870E+003
8 .43601E+003
3 .85549E+004
1.30535E+004

3
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/M*2 } Uncertainty
K-40 1.000 6.666201E+005 1.349759E+005
Co-60 1.000 1.619168E+004 5.553956E+003
Cs-137 1.000 2.638080E+005/ 3.855489E+004
Bi-214 0.440 1.868285E+004 1.305355E+004

? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000 sigma

Ak h Rk hkokk K UNIDENTIVFTIETD PEAIKS Fhkkkkkkkkk

Peak Locate Performed on: 4/19/2018 11:32:34 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 74.90 5.9524E-001 24 .59
2 518.07 2.1750E-002 116.00
7 1408.05 3.8B550E-002 46.29
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1430]
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DFSFMO054GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (%) (pCi/M*2 ) (pCi/M"2 ) (pci/M*2 } (pCi/M*2 )
K-40 1460.82*% 10.66 B.558E+004 8.56E+004 6.666E+005 3.623E+004
Co-60 1173.23*% 99.85 B8.609E+003 8.61E+003 1.763E+004 3.683E+003
1332.49%* 99.98 1.196E+004 1.431E+4004 5.318E+003

Nb-94 702.65 99.81 1.307E+004 1.26E+004 -5.012E+003 6.053E+003
871.0% 99.88 1.256E+004 -6.326E+003 5.744E+003

Ag-108m 433.90 90.50 1.666E+004 1.47E+004 -1.388E+004 7.90%E+003
614.30 85.80 1.737E+004 -8.,155E+003 8.1B1E+003

722.90 90.80 1.469E+004 1.095E+004 6.808E+003

Cs-134 604.72 97.62 1.684E+004 1.66E+004 9.435E+003v 7.957E+003
795.86 85.46 1.662E+004 7.465E+003 7.709E+003

Cs-137 661.66* 85.10 1.306E+004 1.31E+004 2.638E+005 5.981E+003
Eu-152 121.78 28.67 7.871E+004 5.72E+004 6.207E+004v 3 ,853E+004
344 .28 26.60 5.723E+004 -5.327E+004 2.734E+004

1408.01 21.07 7.163E+004 1.546E+004 3.256E+004

FEu-154 123,07 40.40 5.597E+004 3.64E+004 1.912E+003J 2.740E+004
723.30 20.06 6.595E+004 3.536E+004 3.054E+004

1274 .43 34.80 3.636E+004 -2.717E+004 1.632E+004

Eu-155 86.55 30.70 8.233E+004 8.23E+004 1.040E+005 4.034E+004
105.31 21.10 1.056E+005 1.198E+004 5.168E+004

T1-208 583.1¢9 85.00 1.819E+004 1.82E+004 -3.592E+003 8.573E+003
Bi-212 727.33 6.67 1.918BE+005 1.92E+005 1.098E+004 8.B54E+004
Pb-212 238.63 43.60 4.297E+004 4.30E+004 -3.157E+004 2.084E+004
Bi-214 609.32* 45.49 1.%28E+004 1.93E+004 1.868E+004 8.649E+003
1120.29 14.92 1.090E+005 -1.840E+005 5.043E+004

1764 .49 15.30 7.63BE+004 5.316E+004 3.305E+004

Pb-214 295 .22 18.42 8.574E+004 4.51E+004 5.623E+004 4.116E+004
351.83 35.60 4.505E+004 2.387E+004 2.156E+004

Ra-226 186.21 3.64 5.932E+005 5.23E+005 3.799E+005 2.8B96E+005
Ac-228 338.32 11.27 1.3%928+4005 G5.93E+004 2.132E+004 6.660E+004
2911.20 25.80 5.934E+004 6.803E+004 2.755E+004

968.97 15.80 9.314E+004 8.123E+003 4.300E+004

Am-241 59.54 35.90 7.329E+004 7.33E+004 1.719E+004 3.560E+004

* 4
i

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zerc due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

&
1]

[1431]

Half-life too short to be able to perform the decay correction
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_lename: C:\CGENIE2K\CAMFILES\00004658.CNF

Live Time
Real Time

Report Generated On : 4/11/2018 5:18:26 PM
Sample Title : B102110DFQWC016GD
Sample Description : U2 CTMT UNDER VESSEL
Sample Identification : 016QC

Sample Type : GAMMA DIRECT

Sample Geometry H

Peak Locate Threshold : 3.00

Peak Locate Range (in channels) g 85 - 8192

Peak Area Range (in channels) : 85 - Bl192
Identification Energy Tolerance : 10.000 kev

Sample Size : 2.830E+001 M"2

Sample Taken On : 4/11/2018 7:45:00 AM
Acquisition Started : 4/11/2018 7:47:40 AM

600.0 seconds
606.4 seconds

Dead Time 2 1.06 %
Energy Calibration Used Done On : 3/15/2018
Efficiency Calibration Used Done On : 1/23/2018

Efficiency ID

3M90D_ECP_17.8CM

Da{q Ua /;(;th/ec,

[1432]
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Page 2
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Errors quoted at

* %

Detector Name:
Sample Title:
Peak Analysis Performed on:

Peak ROI
No. start
1 126-
2 151~
3 283~
4 331-
5 483 -
6 974 -
7 1016-
8 1371-
9 1468-

10 1640-

11 1769-

12 1853-

13 19850-

14 2335-

15 2639-

16 2715-

17 2752-

18 2876-

19 3111-

20 3468-

21 3615-

22 3675~

23 3851-

24 3984-

25 4341-

26 4441~

27 4687-

28 4756-

29 4850-

30 5004-

31 5096-

32 5195-

33 5326-

34 5629-

3h 5833-

36 6118-

37 7066-

First peak in
Other peak in

PEAK

5456-A
B102110DFQWC016GD
4/11/2018

Peak Analysis From Channel:
Peak Analysis To Channel:

ROI Peak Energy

end centroid (keV)

135 130.29 32.57

193 161.41 40.35

312 302.26 15, 57

357 341.32 85.33

498 489.65 122.41

289 981.98 245.49
1025 1421.00 255.25
1390 1380.73 345.18
1486 1474.75 368.69
1661 1648.22 412 .06
1791 1780.08 445.02
1865 1858.01 464 .50
1963 15857.28 489.32
2378 234%9.01 587.25
2663 2652.00 663.00
2726 2720.48 680.12
2772 2760.41 690.10
2910 2899.38 724.85
3136 3121.82 780.46
3508 3476.61 869.15
3638 3623.43 905.86
3696 3685.17 921.29
3879 38B64.22 966.05
4042 4028.14 1007.03
4380 4352.23 1088.06
4473 4457.81 1114.45
4717 4703.13 1175.78
4770 4762.75 119%0.69
4875 4862.99 1215.75
5018 5010.87 1252.72
5120 5108.67 1277.17
5220 5207.85 1301.9%9¢6
5356 5341.%96 1335.49
5661 5644.76 1411.19
5868 ©5857.56 1464.39
€135 6126.79 1531.70
7081 7073.55 1768.39

Fitted singlet

a multiplet region
a multiplet region

2.000 sigma

FWHM Net Peak

(keV)

.85
.43
.26
.37
.32
.38
.53
.43
.25
.18
.48
.43
.56
.59
.99
.25
.23
« B
.67
.62
.35
.38
.75
.57
.B6
.B9
.86
.91
.89
.34
.16
.49
.85
.84
.07
.09
.48

ORPRPHRHEHENOFPORPRHHEHEHEHEORPHFHHFOOCOOOKRHKERREPRORRHEREO

[1433]

I

5:18:26 PM
85
8192
Net Area
Area Uncert.
4.77E+002 100.95%
7.32E+003 488.74
8.04E+003 547.74
3.31E4003 5(09.56
9.14E+003 332.63
1.94E+003 186.51
4 .17E+001 105.19
6.34E+003 210.42
2.55E+002 124.89
4.08E+002 136.24
8.06E+002 136.13
1.32E+001 76.41
8.80E+001 82.69
3.28E+002 197.53
4.49E+002 126.12
1.84E+001 66.06
1.83E+002 100.12
3.72E+002 147.98
2.49E+003 145.20
7.53E+002 180.51
5.12E+001 91.70
1.21E+002 85.88
2.72E+003 144.70
4 _93E+002 176.42
2.19E+003 157.64
2.66E+003 142.43
2.18E+003 131.32
2.49E+001 44 .67
3.11E+002 65.49
4 80E+001 32.90
3.27E+002 53.4¢6
3.03E+002 54.28
2,.27E+003 104.43
4 .17E+003 132.57
2.72E+002 34.50
4 99E+001 17.91
3.20E+001 13.36

REPOR

T

%k ok kX

Continuum
Counts

7.30E+002
8.11E+003
1.41E+004
1.41E+004
6.15E+003
2.25E+003
1.20E+003
1.35E+003
1.07E+003
1.12E+003
2.86E+002
5.57E+002
5.89%E+002
1.45E+003
8.55E+002
4,.28E+002
6.40E4+002
9.42E+002
6.56E+002
1.15E+003
5.13E+002
4 _.59E+002
5.43E+4002
8.70E+002
6.55E+002
4.70E+002
4.37E+002
1.64E+002
1.79E+002
7.70E+001
9.36E+001
1.01E+002
9.28E+001
4.47E+001
4.52E+000
9.12E+000
4.03E+000
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Sample Title: B102110DFQWC016GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-RBNL.NLB

IDENTIFIED NUCLIDES

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/M"2 ) Uncertainty
K-40 0.980 1460.82%* 10.66 3.33916E+006 5.12632E+005
Co-60 0.988 1173.23% 99.85 2.68B144E+006 2 .68505E+005
1332.49%* 99.98 2.88127E+006 2.65773E+005
Cs-137 0.997 661.66%* 85.10 5.64790E+005 1.72568E+005
Eu-152 0.995 121.78%* 28.67 2.38461E+007 4 .87436E+006
344 .28% 26.60 2.13708E+007 3 .58336E+006
1408.01%* 21.07 2.55121E+007 2 .1%648E+006
Eu-154 0.985 123.09%* 40.40 1.69934E+007 3.470B8E+006
723.30%* 20.06 2.02514E+006 8.39673E+005
1274 .43* 34 .80 1.17870E+006 2 .15272E+005
Eu-155 0.332 86 .556%* 30.70 9.28814E+006 2.34474E+006
105.31 21.10
T1-208 0.974 583.19%* 85.00 4.00899E+005 2.46078E+005
Bi-212 0.990 727.33% 6.67 6.09059E+006 2 .52802E+006
Pb-212 0.927 238.63%* 43 .60 3.60986E+006 & .79272E+005
Ac-228 0.958 338.32% 11.27 5.04403E+007 8.41595E+006
911.20%* 25.80 2.28587E+005 4 .09593E+005
968.97%* 15.80 2.018B8BE+007 2.08465E+006
* = Enerqgy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 10.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 2.000 sigma

[1434]
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/M*2 ) Uncertainty
K-40 0.980 3.339165E+006 5.126321E+005
Co-60 0.988 2.782378E+006 1.888883E+005
Cs-137 0.997 5.647895E+005,/ 1.725679E+005
Eu-152 0.995 2.396605E+007V 1.737828E+006
Eu-154 0.995 1.174127E+006+ 2.138515E+005
Eu-155 0.332 9.288141E+006 2.344737E+006
T1-208 0.974 4.008994E+005 2.460776E+005
Bi-212 0.990 2.559409E+006 2.603445E+006
Pb-212 0.9827 3.609860E+006 6€.792718E+005

X Pb-214 0.398
AC-228 0.9558 1.064343E+006 4 .003322E+005

?
X
@

1l

Errors quoted at

2.000 sigma

[1435]

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity
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Peak Locate Performed on: 4/11/2018 5:18:26 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. {keV) Counts per Second % Uncertainty Type Nuclide
1 32.57 7.9436E-001 21.18
2 40.35 1.2205E+001 6.67
3 75.57 1.3401E+001 6.81
7 255.25 6.9420E-002 252.53 D-Esc.
9 368.69 4 ,2569E-001 48.90 Sum
10 412.06 6.7921E-0C1 33.43
11 445.02 1.3434E+0Q000 16.89 D-Esc.
12 464 .50 ~-2.1588BE-002 -579.16 Sum
13 489.32 1.4674E-001 93.92 Sum
16 680.12 3.0649E-002 359.24 Sum
17 6€90.10 3.0536E-001 54 .65 Sum
19 780.46 4.1418E+000 5.84 Sum
20 869.15 1.2858E+000 23.96 Tol. Nb-54
22 921.29 2.0190E-001 70.89
24 1007.03 8.2203E-001 35.77 Sum
25 1088.06 3.6470E+000 7.20 Sum
26 1114.45 4_4363E+000 5:35
28 1190.6% 4.,1442E-002 1792.65
29 1215.75 5.1857E-001 21.05 “Sum
30 1252.72 7.9967E-002 68.57 Sum
32 1301.9%96 5.0443E-001 17.93 Sum
36 1531.70 8.3136E-002 35..91 Sum
37 1768.32 5.3287E-002 41.78 Sum

= First peak in a multiplet region
= Other peak in a multiplet region

M
m
F Fitted singlet

Errors quoted at 2.000 sigma

[1436]
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Detector Name:
Sample Geometry:

Sample Title:

5456-A

B102110DFQWC016GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide
Name

K-40
Co-60

Nb-94

Ag-108m

Cs-134
Cs-137
Eu-152

Eu-154

BEu-155
Tl-208
Bi-212
Ph-212
Bi-214
Fbh-214
Ra-226
Ac-228

Am-241

v o*
non

Enerqgy

{keV)

1460.
1173
1332
702.
871.
433.
614.
722,
604.
795.
661.
121.
344.
1408.
123.
723
1274
B6.
105.
583.
727.
238.
609
1120.
1764
295.
351
186.
338.
911.
968.
59.

B2¥

2 23
oGOk

65
09
90
30
90
72
86
66 %
78*
28%
01%*
07>

.30%*
.43%

55%
31

19%
33%
63%

.32

29

.49

22

D3

21
32%
20%
97*
54

(

10.
99.
99.
99.
99,
90.
89,
90.
97.
85.
85.
28.
26.
.07
40.
.06
34.
30.
21.
B5.

6.
.60
.49
14.
15,
18.
35,
.64
11.
25.
15.
35.

21

20

43
45

3

Yield

)

66
85
98
81
B9
50
80
80
62
46
10
67
60

40

80
70
10
00
67

92
30
42
60

27
B8O
80
90

Line MDA Nuclide MDA Activity
(pCci/M*2 )

HFERPARPODUPRPDODODLEDDWRNONOMNEPEPOWAOIRMDOOODODODDODNODDWOEDND

Nuclide identified during
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

.349E+005
.901E+005
.205E+004
.014E+005
.552E+005
.344E+005
.370E+005
.431E+005
.158E+005
.378E+005
.493E+005
.181E+0086
.720E+005
.202E+005
.378E+005
.295E+006
.428E+005
.300E+006
.294E+006
.935E+005
.894E+006
.095E+005
.6438E+005
.247E+006
.973E+005
.436E+006
.768E+005
.073%E+006
.B822E+006
.767TE+005
.241E+006
.698BE+006

the nuclide

(pCi/M*2 )  (pCi/M*2 )
2.35E+005 3.339E+006
9.21E+4004 2.68B1E+006
2.881E+006

2.01E+005 -9.315E+004
8.705E+005

2.34E+005 -2.556E+005
1.161E+005

3.517E+004

2.16E+005 -2.256E+005
1.586E+004vs

2.49E+005 5.648E+005
3.20E+005 2.395E+007
2.137E+007

2.551E+007

2.43E+005 1.6929E+007
2.025E+006

1.172E+006

2.29E+006 9.288E+006
1.282E+006

3.94E+005 4.009E+005
3.89E+006 6.091E+006
5.09E+005 3.610E+006
2.97E+005 2.062E+005
-3.491E+005
2.469E+005

5.77E+005 7.159E+002
1.597E+007

2.08E+006 5.941E+0G06
6.77E+005 5.044E+GQ7
2.286E+005

2.019E+007

1.70E+006 1.352E+005

identification

Dec. Level
(pCi/M*2 )

1.008E+005
9.337E+004
4.431E+004
9.921E+004
1.260E+005
1.158E+005
1.169E+005
1.199E+005b
1.064E+005
1.171E+005
1.229E+005
5.868E+005
3.81l4E+005
1.518E+005
4.164E4+005
6.400E+005
1.165E+005
1.146E+006
1.142E+006
1.951E+005
1.925E+0086
2.522E+005
2.293E+005
1.112E+006
1.363E+005
7.116E+005
2.850E+005
4 _.511E+006
9.002E+005
3.323E+005
6.106E+005
8.443E+005

the region is outside the spectrum, or MDA hasg not been calculated

®
n

[1437]

Half-1life too short to be able to perform the decay correction
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lename: C:\GENIE2K\CAMFILES\00004641.CNF

Report Generated On : 4/11/2018 5:20:29 PM
Sample Title : B102110DFQWC017GD
Sample Description : U2 CTMT UNDER VESSEL
Sample Identification : 017QC

Sample Type : GAMMA DIRECT

Sample Geometry :

Peak Locate Threshold ¢ 3.00

Peak Locate Range (in channels) : 85 - 8192

Peak Area Range (in channels) : 85 - 8192
Identification Energy Tolerance ; 10.000 kev

Sample Size 1 2.830E+001 M"™2

Sample Taken On : 4/11/2018 8:25:00 AM
Acquisition Started : 4/11/2018 8:25:56 AM
Live Time - 600.0 seconds
Real Time 2 607.4 seconds
Dead Time 2 1.21 %

Energy Calibratiocn Used Done On

Efficiency Calibration Used Done On

Efficiency ID

[1438]

3/15/2018
1/23/2018
3M90D_ECP_17.8CM

Nala Valica ted
qliafls C5E
10 M Mol
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ANALYSTIS
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Detector Name:
Sample Title:
Peak Analysis Performed on:

PEAK

5456-A
B102110DFQWCO17GD
4/11/2018

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI Peak Energy
No. start end centroid (keV)
1 126- 135 130.34 32.59
2 153~ 183 161.50 40.38
3 283~ 312 302.43 75.61
4 333- 360 341.47 85.37
5 480- 500 489.74 122.44
6 744~ 753 748.62 187.16
7 973~ 929¢C 982.26 245.56
8 1181- 1196 1187.07 296.77
9 1368- 1390 1380.98 345.24

10 1470- 1483 1475.15 368.79

11 1638- 1657 1648.77 412.19

12 1768- 1789 1780.25 445.06

13 2642- 2663 2652.82 663.20

14 2752- 2770 2760.94 690.24

15 2891- 2907 29200.18 725.05

16 3112~ 3135 B122.73 780.68

17 3467- 3487 3477.48 869.37

18 3678 3695 3685.59 921.40

19 3852- 3880 3864.80 966.20

20 3983- 4041 4028.89 1007.22

21 4341- 4379 4353.29 10B8.32

22 4445- 4499 4458.72 1114.68

23 4689- 4718 4704.04 1176.01

24 4738- 4753 4744.92 1186.23

25 4851~ 4876 4862.52 1215.63

26 5094- 5122 5110.59 1277.65

27 519%9- 5221 5208.84 1302.21

28 5330- 5358 5343.17 1335.79

29 b5633- 5662 5646.07 1411.52

30 5837- 5B71 5858.99 1464.75

31 6121- 6136 6127.45 1531.86

32 6395- 6410 6402.04 1600.51

33 7069~ 7084 7076.44 1765.11

M
m
F

Errors quoted at

= First peak in
Other peak in
Fitted singlet

a multiplet region
a multiplet region

2.000 sigma

FWHM
(keV)

0.93
1.39
1.30
1.49
1.26
0.44
1435
0.85
1.40
Q.77
0.82
1.41
1.50
1.60
1.42
1.61
1.50
0.96
1.85
1.70
1.67
1.80
1.77
0.71
2.386
1.75
1.10
1.77
2.03
1.54
1.06
0.45
0.88

[1439]

REPORT

5:20:28
85
8192

Net Peak
Area

.48E+002
.01E+003
.58E+0GC3
LA40B+003
.06E+0023
.28E+001
.85E+003
.75E+002
.23E+003
.73B+001
.57E+002
.75E+002
.31E+003
.50E+002
.14E+002
.56E+003
.19E+002
.41E+001
.93E+4003
.11E+002
.28E+003
.58E+003
.55E+003
.37E+001
.70E+002
.15E+002
.99E+002
.48E+003
.19E+003
.51E+002
.06E+001
.04E+001
.99E+001

PNEOMBARWNEDNDMWWDNUNODONEND WO WAR PP WOWOWMWM

PM

Net Area

Uncert.

103.85
474 .29
564.98
546.75
417.81
149.42
218.47
153.14
241.18
115.33
143.14
152.09
161.85
96.45
94 .14
149.02
111.28
£82.90
151.50
194.69
le2.67
204 .33
149.11
46.7°9
71.18
58.58
52.47
126.75
131.53
31.69
17.13
11.21
12.43

*kkkk

Continuum
Counts

.63E+002
.20E+003
.50E+004
.58E+004
.81E+003
.46E+003
.10E+003
.89E+003
.13E+003
.18E+003
.33E+003
.39E+003
.63E+002
.14E+002
.71E+002
.43E+002
.27E+002
.95E+002
.07E+002
.07E+003
.22E+002
.03E+002
.24E+002
.70E+002
.35E+002
.65E+001
.01E+002
.19E+002
.90E+001
.00E+000
.04E+001
.60E+000
.11E+000

A WHROMPFPHHUOUNEFROIFPFOAORAIJOOAORREBPENREWRONWYWHERE @ -
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NUCLITZDE

Sample Title:

Nuclide 1d
Name Confidence
K-40 0.97¢6
Co-60 0.985
Cs-137 0.9%6
Eu-152 0.994
BEu-154 0.993
Eu-155 0.332
Pb-212 0.926
Pb-214 0.953
Ra-226 0.999

*

B102110DFQWC0O17GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

IDENTIFIED NUCLIDES

Energy Yield Activity
(keV) (%) (pCi/M"2 )
1460.82* 10.66 3.07621E+006
1173.23%* 99.85 4.36093E+006
1332.,49%* 99.98 4.40414E+006
661l.66% B5.10 4.16846E+006
121.78%* 28.67 2.11261E+007
344 .28%* 26.60 2.10036E+007
1408.01%* 21.07 2.56533E+007
123.07* 40.40 1.45%22E+007
723.30% 20.06 6.23553E+005
1274 .43%* 34.80 1.49240E+006
86.55* 30.70 9.54672E+006

105.31 21.10

238.63* 43.60 3.44590E+006

295.22% 18.42 8.17888E+005

351.93%* 35.60 1.56337E+007

186.21% 3.64 6.80660E+005
spectrum.

= Energy line found in the
@ = Energy line not used for
Energy Tolerance

Errors quoted at

10.000 keV
Nuclide confidence index threshold = 0.

2.000 sigma

R EPOCRT

Activity
Uncertainty

4 .71341E+005
3 .94135E+005
3.87207E+005
5.399%40E+005
4 .37038E+006
3 .54656E+006
2.20468E+006
3.11168E+006
5.17913E+005
2.43716E+005
2 .44955E+006

6 .90081E+005
7.25740E+005
2.58419E+006
3.10314E+006

Weighted Mean Activity

30

[1440]

* ok kkk

....................
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name confidence (pCi/M*2 ) Uncertainty
K-40 0.976 3.076212E+006 4.713408E+0C5
Co-60 0.985 4.382921E+006 f 2.762133E+005
Cs-137 0.996 4.168455E4+006v 5.399404E+005
Eu-152 0.994 2.332793E+007¢ 1.726462E+006
Eu-154 0.993 1.321777E+006y¢ 2.190358E+005
Eu-155 0.332 9.546718E+006 2.449547E+006

X Bi-212 0.992

Pb-212 0.926 3.445897E+006 6.2008C08E+005
Pb-214 0.853 ©€.310393E+005 7.050286E+005
Ra-226 0.999 6.806602E+005 3.103144E+006

?
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors gquoted at 2.000 sigma

[1441]
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Peak Locate Performed on: 4/11/2018 5:20:28 PM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS Peak Tol.
No. {kev) Counts per Second % Uncertainty  Type Nuclide

1 32.59 9.1378E-001 18.94

2 40.38 8.3495E+4000 9.47

3 75.61 1.4293E+001 6.59

10 368.79 6.2131E-002 309.36 Sum

11 412.19 7.6222E-001 31.30 Sum

12 445,06 9.5857E-001 26 .44 D-Esc.

14 690.24 4.1643E-001 38.60 Sum

16 780.68 4,2643E+000 5.82 Sum

17 869.37 1.3646E+000 13.58 Tol. Nb-94
18 521.40 1.4010E-001 88.62 Sum

19 966.20 4.8902%E+000 5.16 Sum

20 10607.22 8.5156E-001 38.10 Sum

21 1088.32 3.8024E+000 7.13

22 1114.68 4,.2917E+000 7.94 Tol. Bi-214
24 1186.23 5.6164E-002 128.85

25 1215.63 4.5048BE-001 26.33

27 1302.21 4.9850E-001 17.54 Sum

31 1531.86 6.7696E-002 42.18 Sum

32 1600.51 3.3993E-002 54,94 Sum

33 1765.11 3.3157E-002 62.50 Sum

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Errors quoted at 2,000 =sigma

[1442]
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B102110DPQWC0O17GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level

Name (keV) (%) (pCi/M™2 ) (pci/M™2 ) (pCi/M*2 ) (pCi/M*2 )

K-40 1460.82* 10.66 3.316E+004 3.32E+004 3.076E+006 (0.000E+000

Co-60 1173.23* 99.85 1.848E+005 1.00E+005 4.361E+006 9.074E+004

1332.49% 95,98 1.003E+005 4.404E+006 4.845E+004

Nb-94 702.65 99.81 2.186E+005 2.19E+005 -1.075E+005 1.078E+005

B71.09 99.89 2. 715E+005 1.115E+006 1.342E+005

Ag-108m 433.90 90.50 2.68%E+005 2.56E+005 2.108E+005 1,330E+005

614.30 89.80 2.557E+005 2.667E+005 1.263E+005

722,90 90.80 2.612E+005 3.690E+005 1.290E+005

Cs-134 604.72 97.62 2.380E+005 2.38E+005 -4.252E+004 1.175E+005

795.86 85.46 2.505E+005 S ~2.574E+005 1.235E+005

Cs-137 66l.66* 85.10 2.389E+005 2.39E+005 4.168E+006 1.,178E+005

Eu-152 121.78* 28.67 1.633E+006 2.52E+005 2.113E+007 8.132E+005

344.28* 26.60 1.020E+006 2.100E+007 5.056E+005

1408.01* 21.07 2.515E+005 2.565E+007 1.175E+005

Eu-154 123.07* 40.40 1.159E+006 2.59E+005 1.499E+007 5.771E+005

723.30* 20.06 8.363E+005 6.236E+005 4.108E+005

1274 .43% 34.80 2.592E+005 1.4592E+006 1.247E+005

Eu-155 86.55* 30.70 2.474E+006 2.41E+006 9.547E+006 1.233E+006

105.31 21.10 2.410E+006 5.768E+005 1.200E+006

T1-208 583.1%9 85.00 2.823E+005 2.82E+005 1.418E+005 1.395E+005

Bi-212 727.33%* 6.67 2.515E+006 2.52E+006 1.875E+006 1.235E+006

Pb-212 23B.63* 43.60 6.212E+005 6.21E+005 3.446E+006 3.081lE+005

Bi-214 609.32 45.49 5.123E+005 2.84E+005 4.275E+005 2.530E+005

1120.29 14.92 2.265E+006 5.694E+004 1.122E+006

1764.49 15.30 2.B37E+005 3.385E+005 1.295E+005

Pb-214 295.22*% 18,42 1.169E+006 7.62E+005 8.179E+005 5.783E+005

351.93* 35.60 7.624E+005 1.569E+007 3.778E+005

Ra-226 186.21%* 3.64 5.143E+006 5.14E+006 6.807E+005 2.543E+006

Ac-228 338.32 11.27 2.456E+006 8.23E+005 -5,137E+005 1.217E+006

911.20 25.80 8.226E+005 3.604E+005 4.053E+005

968.97 15.80 2.243E+006 2.118E+007 1.111E+006

Am-241 59.54 35.90 1.755E+006 1.76E+006 -1.344E+005 8.728E+005
+ = Nuclide identified during the nuclide identification

= Energy line found in the spectrum
> = Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or MDA has not been calculated

[1443]

Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRUM
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ANALYS IS
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.lename: 5456-A

Report Generated On

Title
Degcription
Identification
Type

Geometry

Sample
Sample
Sample
Sample
Sample

Peak Locate Threshold z
Peak Locate Range (in channels)
Beak Area Range (in channels)
;gentification Energy Tolerance
Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

4/14/2018 10:05:26 AM
B102110DFQWCO51GD

U2 CTMNT Under Vessel
051 QC

Gamma Direct

3.00
85 - 81892
85 - 8192
10.000 kev

3.140E+000 M*2

9:55:00 AM
9:55:25 AM

4/14/2018
4/14/2018

600.0 seconds
600.7 seconds

0.11 %

3/15/2018
1/23/2018
1M90D ECP 17.8CM

[1444]



Peak Analysis Report

4/14/2018

10:05:26 AM

Page 2
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Detector Name:
Sample Title:

PEAK

5456-A

B102110DFQWCOS51GD

Peak Analysis Performed on:
Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 147- 164
2 210- 219
3 480~ 496
4 530- 540
5 643- €53
6 974- 988
7 1368- 1416
8 1466- 1481
g 1771- 1783

10 2430- 2445

11 2635- 2656

12 3106- 3128

13 3456- 3478

14 3847~ 3867

15 4333- 4353

16 4437- 4489

17 4682- 4706

18 5094- 5108

19 5320- 5344

20 ©5622- 5649

21 5835- 5857

First peak in
= Other peak in
Fitted singlet

3=
[

Errors quoted at

Peak
centroid

154,891
214 .87
485.92
534.25
648.24
979.74
1377.72
1471.89
1777.57
2437.00
2647.18
3116.13
3469.91
3856.94
4344 .43
4449 .55
4694 .43
5100.03
5332.36
5634.92
5845.32

Energy

ANALYSTIS

4/14/2018

{keV)

38.

53.
121.
133.
lez2.
244,
344.
367.
444 .
609.
661.
779.
867.
964 .
1086,
1112.
.61
1275.
.09
¢ e

1173

1333
1408

1461.

2.000 sigma

73
72
48
56
06
93
43
97
39
25
79
03
48
23
11
39

01

33

a multiplet region
a multiplet region

FWHM
(keV)

1.50
0.30
Lal3
0.68
0.54
1.05
1.18
1.08
0.56
0.46
1.38
1. 38
1.69
1.74
1.09
1.55
1.69
0.42
1.68
1.94
0.89

[1445]

Net Peak Net Area
Uncert.

ok b WHENNEPEWRNNDDOWOPR MWW w

10:05:26 AM

B5
8192

Area

.57E+002
.52E+001
.43E+002
.35E+000
.06E+001
.51E+002
.77E+002
.91E+001
.61E+001
.TTE+001
.01E+002
.34E+002
.09E+002
. 74E+002
.90E+002
.32E+002
.15E+002
.88E+001
.06E+002
.74E+002
.49E+002

S0.
58
130.
72
66.
69.
131
43,
35.
37
48
50
42
48
42
70.
46
18
40.
46.
29.

09

.23

46

<33

03
41

.02

87
83

.47
.88
.04
.40
.85
.50

06

.00
.06

95
15
96

*kkk X

Continuum

FRPWRNRE JO0ODPH O WS0 - Wr

Counts

L13E+002
.57E+002
.17E+003
.42E+002
.36E+002
.64E+002
.79E+002
.47E+002
.89E+001
.06E+002
.06E~+002
.48E+001
.78BE+001
.89E+001
.23E+001
.06E+002
.77E+001
.13E+001
.20E+000
.34E+001
.96E+001



Interference Corrected Activity Report
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NUCLIDE

Sample Title:

....................

Nucli
Name

K-40
Co-60

Cs-13
Eu-15

Eu-15

Pb-21
Bi-21
Pb-21

Am-24

*

@

Energy Tolerance
Nuclide confidence index threshold = 0.
Errors quoted at

de Id
Confidence
1.000
1.000
7 1.000
2 1.000
4 0.682
2 0.938
4 0.691
4 0.387
1 0.947

4/14/2018

IDENTIFICATTION

IR R E SRS R RS AR SRR SRR R AR R R R R AR RE RS R AR SRR R R A REEIERELTESESE TN EE]

Bl102110DFQWCO51GD
Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLBE

Energy
{keV)

1460.82%*
1173.23%
1332.49%*
661.66%
121.78%*
344.28%
1408.01%*
123.07*
723.30
1274.43%*
238.63%
609.32%*
1120.29%*
1764.49
295.22
351.93%
59.,54%

Yield

(

10
99
99
85
28
26
21
40
20
34
43
45
14
15
18
35
35

IDENTIFIED NUCLIDES

o
%)

.66
.85
.98
.10
.67
.60
.07
.40
.06
.80
.60
.49
.92
.30
.42
.60
.90

2.000 sigma

Activity
(pCi/M™2 )

1.83771E+006
5.09930E+005
5.15480E+005
2.50334E+005
1.38240E+006
2.56984E+006
2.90932E+006
9.81025E+005

1.75734E+005
2.74850E+005
6.31948E+004
2.69243E4+006

1.92016E+006
1.19400E+005

Energy line found in the spectrum.
Energy line not used for Weighted Mean Activity
10.000 keV

30

[1446]

10:-05:26 AM

R EPORT

Activity
Uncertainty

4 .01497E+005
6.96727E+004
6.63848E+004
& .78896E+004
4 .32502E+005
6.05245E+005
3.66822E+005
3.07369E+005

6 .66859E+004
1.34034E+005
8.57440E+004
6.07759E+005

4 .46499E+005
1.98913E+4005

Page
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Interference Corrected Activity Report 4/14/2018 10:05:26 AM Page 4
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Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pai/M*2 ) Uncertainty
K-40 1.000 1.837710E+0086 4 .014970E+0Q00Q5
Co-60 1.000 5.128389E+005+« 4.806148E+004
Cs-137 1.000 2.503343E+40054 6.788959E+004
Eu-152 1.000 2.186221E+006v 2.823618E+005
Eu-154 0.682 1.421289E+0054 6.572215E+004
Pb-212 0.938 2.748496E+005 1.340339E+005
Bi-214 0.691 1.145063E+005 8.490321E+004
Ph-214 0.387 2.866403E+005 4 .937775E+005
Am-241 0.947 1.194001E+0058 1.989130E+005

? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at

2.000 sigma

[1447]



Interference Corrected Activity Report 4/14/2018 10:05:26 AM Page 5
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Peak Locate Performed on: 4/14/2018 10:05:26 AM

Peak Locate From Channel: 85
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (kev) Counts per Second % Uncertainty Type Nuclide
1 38.73 5.8555E-001 25,21
4 133.56 1.5577E-002 773.85
5 162.06 8.4301E-002 130.54
8 367.97 6.5161E-002 112.21 Sum
9 444 .39 9.3454E-002 63.89 D-Esc.
1z 779.03 5.5708E-001 14,97 Sum
i3 867.48 1.8207E-001 38.81
14 %64 .23 4.5678E-0Q01 17.82
15 1086.11 3.1623E-001 22.40

M = First peak in a multiplet regiom
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000 sigma

[1448]
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Detector Name: 5456-A
Sample Geometry:
Sample Title: B1021310DFQWCOE1GD

Nuclide Library Used: C:\GENIE2K\CAMFILES\Zion Lib-BNL.NLB

Energy line found in the spectrum
Calculated MDA is zero due to zerc counts in the region, or

Nuclide Energy Yield Line MDA Nuclide MDA Activity Dec. Level

Name (keV) (%) (pCi/M*2 ) (pCi/M*2 ) (pci/M*2 ) (pci/m*2 )

K-40 1460.82% 10.66 3.B35E+005 3.84E+005 1.838E+006 1.751E+005

Co-60 1173.23* 99,85 4.639E+004 1.8B8E+004 5.099%E+005 2.153E+004

1332.49* 99,98 1.879E+004 5.155E+005 7.676E+003

Nb-94 702.65 99.81 7.399E+004 7.40E+004 -2.681E+004 3.554E+004

871.09 99.89 1.002E+4005 3.453E+004 4 .855E+004

Ag-108m 433.90 90.50 9.284E+004 9.28E+004 -3,159E+004 4.501E+004

614.30 89.80 9.822E+004 2.131E+004 4.755E+004

722.90 90.80 9.475E+004 1.432E+005 4.576E+004

Cs-134 604.72 97.862 8.914E+004 8.91E+004 -3.654E+004 4.314E+004

795 .86 85.46 9.28B6E+004 4.672E+004/ 4.467E+004

Cs-137 661.66* B85.10 B8.493E+004 8.49E+004 2.503E+005 4.078E+004

Eu-152 121.78* 28.67 5.174E+005 1.72E+005 1.382E+006 2.553E+005

344 .28% 26.60 6.543E+005 2.570E+006 3.227E+005

1408.01* 21.07 1.718E+005 2.909E+006 7.757E+004

Eu-154 123.07* 40.40 3.672E+005 7.77E+004 9.810E+Q05 1.B12E+005

723.30 20.06 4.267E+0058 2.020E+005 2.060E+005

1274 .43% 34.80 7.770E+004 1.757E+005 3.397E+004

Eu-155 86.55 30.70 6.972EB+4005 6.97E+005 1.104E+006 3.450E+005

105.31 21.10 8.780E+005 4 _BY94E+005 4.341E+005

T1-208 5B83.18% 85.00 1.055E+005 1.05E+005 1.033E+005 5.111E+004

Bi-212 727.33 6.67 1.296E+006 1.30E+Q06 3.676E+005 6.262E+005

Pb-212 238.63* 43.60 1.995E+005 1.9%9E+005 2.74BE+005 9.,728E+004

Bi-214 609.32*% 45.49 1.410E+005 1.41E+005 6.319E+004 6.742E+004

1120.29% 14.92 B8.203E+005 2.692E+006 3.992E+005

1764 .49 15.30 2.400E+005 1.452E+005 1.075E+005

Pb-214 295.22 18.42 5,678E+005 4.89%9E+005 1.629E+004 2.777E+005

351.83* 35.60 4.8B%SE+005 1.920E+006 2.411E+005

Ra-226 186.21 3.64 3.513E+006 3.51E+006 -7.849E+005 1.729E+006

Ac-228 338.32 11.27 9.6B3E+005 3.09E+005 -1.084E+005 4.736E+005

911.20 25.8B0 3.088E+005 -1.398BE+005 1.484E+005

968.97 15.80 7.818E+005 2.369E+005 3.809E+005

Am-241 59.54* 35.90 3.272E+005 3.27E+005 1.194E+005 1.590E+005
+ = Nuclide identified during the nuclide identification

the region is outside the spectrum, or MDA has not been calculated

&
]
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Half-life too short to be able to perform the decay correction
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