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Attachment N

Attachment N consists of the field data that is 
summarized throughout this Characterization Report.
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Alpha/Beta Counting

Each alpha/beta sample was counted for one minute on the gas flow 
proportional counter, LB5 I00-W (S/N 13795). Air samples were counted for 
20-min. Samples over 10OOdpm were also counted on the gamma 
spectrometer.
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. S-35 (8-96) Survey Data Sheet

Job Description: CS Old HP Lab 

Lounter Used: LB 5100 W (S/IN 13795) 
Calibration Due Date: Aug-98

Survey Instr. Model: N/A

dpm/ 100 cm" GM Survey 
Location Alpha Beta/Gamma (cpm) 

1 -0.235 4.99 N/A 
2 -0.235 0.38 N/A 

3 -0.235 4.99 N/A 

4 -0.235 2.68 N/A 

5 -0.235 9.59 N/A 
6 -0.235 2.68 N/A 

7 -0.235 2.68 N/A 
8 -0.235 11.89 N/A 

9 -0.235 2.68 N/A 
10 -0.235 -1.92 N/A 
11 3.292 4.99 N/A 
12 -0.235 -1.92 N/A 
13 -0.235 0.38 N/A 
14 -0.235 0.38 N/A 
15 -0.235 -1.92 N/A 
16 -0.235 0.38 N/A 
17 -0.235 2.68 N/A 
18 3.292 -1.92 N/A

Comments:

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/7/97 Time: 8:45 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

N/A Cal. Due Date: N/A 

Bkg (cpm): N/A

None

Performed By: 

Reviewed By:

Michele R. Sutton Date: 

Date:

10/7/97 

6!E/ tZ
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dpm/ 100 cm? GM Survey 
Location Alpha JBeta/Gamma (cpm) 

19 -0.235 2.68 N/A 
20 -0.235 0.38 N/A

None
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LB5100-W Low Background Counting System -- Smear Analysis

Date: 1017197 

Counting Unit id: 1 
Data file name: C:,LBXL\iJNIT1\SME1A034.XLD 

Batch Ended: 10/797 9:22 

Crosstalk Correction: Not Applied

Darrl 

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

Batch ID: CS OLD HP LAB 1

Alpha activity action level (DPM): 20.00.  
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1480 

Application Revision: 3 

Application Version: Standard

Alpha efficiency log file: TH23OAB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000
Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: t,.000

Alpha Activity Beta Activity i Count Alpha Beta Completion 
DPM . a flags MDA DPM T flags MDA I time (min) CPM CPM Date - Time

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

3.292 

-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235

3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 

3.53 

3.53 

3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 

<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59

4.99 
0.38 

4.99 

2.68 
9.59 
2.68 

2.68 

11.89 

2.68 

-1.92 

4.99 

-1.92 

0.38 
0.38 
-1.92 
0.38 
2.68 
-1.92 
2.68 
0.38

4.64 <MDA 16.65 
3.30 <MDA 16.65 

4.64 <MDA 16.65 

4.03 <MDA 16.65 
5.67 <AL 16.65 

4.03 <MDA 16.65 
4.03 <MDA 16.65 

6.12 <AL 16.65 

4.03 <MDA 16.65 

2.37 <MDA 16.65 

4.64 <MDA 16.65 

2.37 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65

1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 

1.00 
1.00 
1.O0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

-0.067 

-0.067 
-0.067 
-0.067 
-0.067 

-0.067 

-0.067 

-0.067 
-0.067 

-0.067 
0.933 
-0.067 

-0.067 
-0.067 
-0.067 
"-0.067 
-0.067 
0.933 
-0.067 
-0.067

2.17 10/7/978:53 
0.17 107WN78:55 
2.17 10/71978:56 
1.17 1Q/7/97 8:58 
4.17 10f7/97 8:59 
1.17 10/7/79:01 

1.17 10/7/979:02 

5.17 10Y7/97 9:04 
1.17 1 /71979:05 
-0.83 10Y7/97 9:07 

2.17 10W7197 9:08 
-0.83 10719779:10 

0.17 1/7I979:11 
0.17 10f7i979:13 
-0.83 10/7/979:15 
0.17 10/71979:16 
1.17 1071979:18 
-0.83 1017197 9:19 
1.17 10/7)979:21 
0.17 1017/97 9:22
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RS-35 (8-96) 

Job Description:

Survey Data Sheet

NES Characterization Survey Date: 10/9/97 Time: 19:49

Counter Used: 

Calibration Due Date:

LB 5100 W (S/N 13795) 

Aug-98

Survey Instr. Model:

Alpha Eff: 

Beta Eff:

Serial #: -

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83

Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

21 -0.235 11.89 

22 -0.235 4.99 

23 -0.235 7.29 

24 -0.235 7.29 

25 -0.235 -1.92 

26 3.292 -4.22 

27 -0.235 0.38 

28 -0.235 -1.92 

29 -0.235 0.38 

30 6.818 25.7 

31 23.292 4.99 

32 -0.235 -4.22 

33 -0.235 -4.22 

34 3.292 0.38 

35 -0.235 0.38 

36 -0.235 4.99 

37 -0.235 0.38 

38 -0.235 -1.92

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

38 -0.235 -1.92 

39 -0.235 -4.22 

40 -0.235 2.68 

41 3.292 -1.92 

42 -0.235 -1.92 

43 -0.235 -1.92 

44 -0.235 -4.22 

45 -0.235 0.38 

46 -0.235 0.38 

47 -0.235 -1.92 

48 -0.235 7.29 

49 -0.235 -1.92 

50 -0.235 11.89 

51 -0.235 4.99 

52 -0.235 0.38 

53 3.292 0.38 

54 -0.235 2.68 

55 -0.235 4.99

Comments:

Performed By: 

Reviewed By:
I 1//I

Date: 

Date:

10/9/97
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RS-35 (8-96) 

Job Description:

Survey Data Sheet

NES Characterization Survey Date: 10/9/97 Time: 19:49

LB 5100 W (S/N 13795) 

Aug-98

Survey Instr. Model:

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

56 -0.235 4.99 

57 -0.235 -4.22 

58 -0.235 -1.92 

59 -0.235 7.29 

60 -0.235 11.89 

61 3.292 -1.92 

62 -0.235 14.19 

63 -0.235 -4.22 

64 -0.235 -4.22 

65 -0.235 -4.22 

66 -0.235 -1.92 

67 -0.235 32.6 

68 -0.235 4.99 

69 3.292 4.99 

70 -0.235 7.29 

71 -0.235 2.68 

72 -0.235 -1.92 

73 -0.235 -1.92

Alpha Eff: 

Beta Eff: 

Serial #:

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

74 -0.235 7.29 

75 -0.235 2.68 

76 -0.235 4.99 

77 -0.235 2.68 

78 -0.235 9.59 

79 -0.235 4.99 

80 -0.235 7.29 

81 -0.235 4.99 

82 -0.235 -1.92 

83 -0.235 0.38 

84 -0.235 7.29 

85 -0.235 11.89 

86 -0.235 -1.92 

87 -0.235 -1.92 

88 -0.235 11.89 

89 -0.235 0.38 

90 -0.235 -1.92 

91 -0.235 -4.22

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton 16/[I q'
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Counter Used: 

"Calibration Due Date:

Date: 

Date:

10/9/97



Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (SIN 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 10/9/97

Alpha Eff: 

Beta Eff:

Time: 19:49

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Serial #: Cal. Due Date: 

Bkg (cpm):

dpml 100 cm2  GM Survey 

Location Alpha BetaIGamma (cpm) 

92 -0.235 -4.22 

93 -0.235 -1.92 

94 -0.235 14.19 

95 -0.235 0.38 

96 3.292 4.99 

97 -0.235 -4.22 

98 -0.235 0.38 

99 -0.235 2.68 

101 -0.235 18.79 

102 -0.235 0.38 

103 -0.235 34.9 

104 -0.235 11.89 

105 3.292 25.7 

106 -0.235 2.68 

107 -0.235 0.38 

108 -0.235 25.7 

109 -0.235 0.38 

110 -0.235 9.59

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton 1001101g
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dpm/ 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm)

t t *1.

r t +

i i I

4.

+ J.

1� +

I 1*

Y 4. 4

t 4

I 1 1.

.4 
4

i i

+ 
4

_________ 1*_______________ ___________________ ____________

Date: 

Date:

10/9/97
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L85100-W Low Background Counting System - Smear Analysis

Date: 109,7 

Counting Unit id: 1 

Data file name: C:%LBXLUNITI1SME1A038.XLD 

Batch Ended: 10OW7 19:49 

Crosstalk Correction: Not Appled

Batch ID: CS 21-110 

•M•a AcUvky 
DPM a flags MDA

3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.5D 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

cAL 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Applicatmio Version: Standard

Beta Activity 
DPM 1 0a6s MDA
11.89 
4.59 

7.2D 

7.29 

-1.92 

-4.22 

0.38 

-1.92 

0.38 
25.70 

4.99 

-4.22 

-4.22 
0.36 
0.38 
4.9 
0.38 
-1.92 
-4-22 
2.68 
-1-92 
-1.92 
-1 92 
-4.22 
0.38 
0.38 
-1.92

6.12 <AL 16.65 
4.64 <MDA 16.65 
5.18 <AL 16.65 
5.18 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
8.35 <AL 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.66 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 1665 
2.37 <MDA 1665 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
330 <MDA 16.65 
2.37 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9OAB 

"Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
100 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

-0.067 
-0.067 
-0067 
-0.067 
-0.067 
0.933 
-0.067 

-0.067 

-0.067 
1.933 

0.933 
"-0.067 
-0.067 
0.933 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
0.933 
-0067 
-0.067 
-0067 
-0-067 
-0067 
-0C067

(

5.17 1Q897 17:33 

2.17 10/7 17:35 

3.17 10,.W97 17:36 

3.17 10,7 17:38 

-0.83 1CA97 17:40 
-1.83 IOAL97 17:41 

0.17 10A697 17:43 

-0.83 10AW97 17:44 

0.17 1,97 17:46 

11.17 100/97 17:47 
2.17 10,IA7 17:49 

-1.83 10IV97 17:50 
-1.83 10/•8197 17:52 

0.17 10/89717:53 
0.17 10/8W7 17:55 
2.17 10AW7 17:56 
0.17 10/8197 17:58 
-0.83 10,97 18:00 
-1.83 1008/97 18:01 
1.17 10 Mh97 18.03 
-0.83 1O8/9718:04 
-0.83 103097 18:06 
-0.83 10W97 18:07 
-1-83 10 /97 18:09 
0.17 10/8/9718:10 
017 I0197 18:12 
-0.83 10019718.13

Page 1 of 4

2500

9 
10 
11 
12 
13 
14 
15 
16 
17 

-18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 

-0.235 
-0.235 
-0.235 
6.818 
3.292 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 

3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

,
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L85100-W Low Background Counting System - Smear Analysis

Date: 1(00997 
Counting Unit id: 1 

Data file name: C:tBXLUJNIT1%SME1A038.XLD 

Batch Ended: 1(10A7 19:49 

Crostalk Correction: Not Appilad

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 1(D).00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revisio: 3

Batch ID: CS 21 -110
'l h A "-ivi

aflaoM UAlIlarrie DIRM
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Application Version: Standard

DPM a flags MDA 
7.29 5.18 <AL 16.65 
-1.92 2.37 <MDA 16.65 
11 89 6.12 <AL 16.66 
499 4.64 <MDA 16.65 
038 3.30 <MDA 16.65 
0.38 330 <MDA 16.65 
2.68 403 <MDA 16.65 
4.99 4.64 <MDA 16.65 
499 4.64 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
7.29 5.18 <AL 16.65 
11.89 6.12 <AL 16.65 
-1.92 2.37 <MDA 16.65 
14.19 6.55 <AL 16.65 
-4.22 2.37 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
-1.92 2.37 "gMDA 16.65 
32.60 9.26 <AL 16.65 
4.99 4.64 <MDA 16.65 
4.99 4.64 <MDA 16.65 
7.29 5.18 <AL 16.65 
2.68 403 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
7.29 5.18 <AL 16.65 
2.68 4.03 <MDA 16.65 
4.99 464 <MDA 16.65 
0.38 3.30 <MDA 16.65

Alpha Efficiency: 28.36% 
Alpha to Beta Crosstalk: 28,65%

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1 .(D 

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): I.8233333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 0.17 10Ia97 18:15 
1.00 -0.067 -0.83 10/97 18:17 
1.00 -0.067 5.17 10CW718:18 
1.00 -0.067 2.17 10/89718:20 
1.00 -0.067 0.17 10/8)7 18:21 
1.00 0.063 0.1.7 10/8/7 18:23 
1.0D -0.067 1.17 1(00J97 18:24 
1.00 -0.067 2.17 10/718:26 
1.00 -0.067 2.17 10GM718:27 
1.00 -0.067 -1.83 10 8.M7 18:29 
1.00 -0.067 -0.83 10U/897 18:30 
1.00 -0.067 3.17 10,87 18:32 
1.00 -0.067 5.17 10 /97 18:33 
1.00 -0036 -0.83 10/819718:35 
1.00 -0.067 6.17 10IA97 18:37 
10.D -0.067 -1.83 10,8/97 18:38 
1.00 -0.067 -1.83 10,8197 18:40 
1.00 -0.067 -1.83 10/809718:41 
1.00 -0.067 -0.83 10/8/97 18:43 
1.00 -0.067 14.17 10/IA9718:44 
1.00 -0.067 2.17 1008/97 18:46 1.00 0.933 2.1 7 10/8097 18:47 

1.00 -0.067 3.17 10AW/9718:49 
1.00 -0.067 1.17 10/197 18:50 1.00 -0.067 -0.83 1 018M7 18:52 
1.00 -0067 -0.83 10,GR'7 18:,54 
1.00 -0067 3.17 I1008,/9718:55 
1 .0O -0.067 1.1 7 10/8W7 18:57 

1.00 -0.067 2.17 10/"89718:58 
1.00 -0067 017 10/897 19:00

,(
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I40 

IQ's

36 
37 
38 
38 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
OD 
61 
62 

-63 
64 
65

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

B•a J•'tlvitv

Alpha efficiency log file: TH23GAEI

Batch ID: C6 21-110

AW Activity Beta ActIVIty4
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LB5100-W Low Background Counting System -_ Smear Analysis

Date: 106897 
Counting Unit id: I 

Data file name: C:tBXLUJNITISMEIA038.XLD 
Batch Ended: 1(W7I9719:49 

Crosstal Correction: Not Applied

Batch ID: CS 21-110

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00%

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

Alpha efficiency log file: TH23QAB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333

l_-111 i Beta 1 rl- [uloln ' racIo r1 Io 1.0

LCarneq UDPM
66 
67 

6D 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 

- 87 
-88 

89 
9o 
91 
92 
93 
94 
95

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 

.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235

MMM - SU V I

I flags MDA
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
cMDA 12.59 
<MDA 12.59

i n. . .-

fP lags MDA I time tmini (CPM i
2.68 
9.59 
4.99 
7.29 
499 
-1.92 
0.38 
7.29 

11.89 
-192 
-1.92 
11.89 
0.38 
-1.92 
-4.22 
-1.92 
14.19 
0.38 
4.99 
-4.22 
0.38 
2.68 
18.79 
0.38 
34.90 
11.89 
25.70 
2.68 
0.38 
25.70

count Alpha Beta Completion 
CD"I: U n_*_ "lr'

1.17 1O8W7 19:01 
4.17 10SW7 19:03 
2.17 10AW97 19:04 
3.17 10W7 19:06 
2.17 1O8W7 19:07 
-0.83 10/8d97 19:09 
0.17 10,19719:10 
3.17 108,9719.12 
5.17 10097 19:14 
-0.83 10/8,9719:15 
-0.83 10,59719:17 
5.17 10,519719.18 
0.17 10/819719:20 
-0.83 10/897 19:21 
-1.83 10/819719:23 
-0.83 10/819719:24 
6.17 10/8197 19:26 
0.17 10/89719:27 
2.17 10W9719:29 
-1.83 10,897 19:30 
0.17 10 817 19:32 
1.17 106819719:34 
8.17 10619719:35 
0.17 1(/8197 19:37 
15.17 10MI9719:38 
5,17 10/897 19:40 
11.17 101819719:41 
1.17 10197 19.43 
017 1097 19 44 
11.17 10W7 19:46

4.03 <MDA 16.65 
5.67 <AL 16.65.  
4.64 <MDA 16.65 
5.18 <AL 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
5.18 <AL 16.65 
6.12 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
6.12 <AL 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
6.55 <AL 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
7.32 <AL 16.65 
3.30 <MDA 16.65 
9.55 <AL 16.65 
6.12 <AL 1665 
8.35 <AL 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.6$ 
8.35 <AL 16.65

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
100 
100

-0.067 
-0.067 
-0067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
0.933 
-0.067 
-0-067 
-0.067 
-0.067 
-0.067 
-0,067 
-0.067 
0933 
-0067 
-0-067 
-0.067
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LB5100-W Low Background Counting System - Smear Analysis

Date: 10M67 
Counting Unit id: I 

Data file name: C:%LBXL\UNITlSME1A038.XLD 
Batch Ended: 106097 19:49 

Croestaik Corredlcon: Not Applid

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainly level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3 

Application Version: Standard
Batch ID: CS 21-110 

OPM CI flags MDA

I -0.235 -0.235
3.53 <MDA 12.5 I 
3.53 <MDA 12.51 I

Beta Activity 
DPM a flags MDA

3.30 <MDA 16.65 
5.67 <AL 16.65

C

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
1.00 -0.067 0.17 10/W7 19:47 
1.00 -0.067 4.17 10Ck719:49

Page 4 of 4
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RS-35 (8-96) 

Job Description:

Survey Data Sheet

NES Characterization Survey Date: 10/9/97 Time: 9:55

Counter Used: 

Calibration Due Date: 

Survey Instr. Model:

LB 5100 W (SIN 13795) 

Aug-98

Alpha Eff: 28.35% Alpha Bkg (cpm): 0.07 
Beta Eff: 43.45% Beta Bkg (cpm): 1.83

Serial #: Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

100 -0.235 0.38 

111 -0.235 -4.22 

112 -0.235 4.99 

113 -0.47 11.89 

114 -0.235 -1.92 

115 3.292 -1.92 

116 -0.235 2.68 

117 -0.235 2.68 

118 -0.235 -4.22 

119 -0.235 2.68 

120 -0.235 -1.92 

121 3.292 0.38 

122 3.292 0.38 

123 -0.235 0.38 

124 -0.235 -4.22 

125 -0.235 0.38 

126 -0.235 0.38 

127 -0.235 2.68

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

128 3.292 9.59 

129 -0.235 2.68 

130 -0.235 -1.92 

131 -0.235 4.99 

132 3.292 2.68 

133 -0.235 18.79 

134 -0.235 -1.92 

135 -0.235 0.38 

136 -0.235 -4.22 

137 -0.235 2.68 

138 3.292 4.99 

139 -0.235 -1.92 

140 -0.235 4.99 

141 3.292 -1.92 

142 -0.235 -4.22 

143 3.292 635.57 

144 -0.235 -1.92 

145 3.292 7.29

Sample #143 > AL by -5O0dpm.

Performed By: 

Reviewed By:

Michele R. Sutton //7 

/ Z=" "

N-12

Comments:

Date: 

Date:

10/9/97

.7,..



Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/9/97 Time: 19:49 

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton ' /1////7 Date:

Date:

N-13

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

146 -0.235 2.68 

147 -0.235 -1.92 

148 -0.235 0.38 

149 3.292 4.99 

150 -0.235 -1.92

1* + .4.

1 + 4.

4 4. J

1 4

I 4 I

I 4 4

I 9 I

r 4

dpm/ 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm)

r +

4.

T

± 4 1

+ 
4

1* .0.

10/9/97

RS-35 (8-96)



LS-35 (8-96) Survey Data Sheet

Job Description: CS Old HP Lab 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98

Date: 10/7/97

Alpha Eff: 

Beta Eff:

Time: 8:45

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83

Survey Instr. Model: N/A Serial #: N/A Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1 -0.235 4.99 N/A 

2 -0.235 0.38 N/A 

3 -0.235 4.99 N/A 

4 -0.235 2.68 N/A 

5 -0.235 9.59 N/A 
6 -0.235 2.68 N/A 

7 -0.235 2.68 N/A 
8 -0.235 11.89 N/A 

9 -0.235 2.68 N/A 

10 -0.235 -1.92 N/A 

11 3.292 4.99 N/A 

12 -0.235 -1.92 N/A 

13 -0.235 0.38 N/A 

14 -0.235 0.38 N/A 

15 -0.235 -1.92 N/A 

16 -0.235 0.38 N/A 
17 -0.235 2.68 N/A 
18 3.292 -1.92 N/A

Comments: None

Performed By: 

Reviewed By:

Michele R. Sutton 

Z&Z 9O_&h

N-14

N/A 

N/A

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

19 -0.235 2.68 N/A 
20 -0.235 0.38 N/A

Date: 

Date:

10/7/97
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LB5100-W Low Background Counting System - Smear Analysis

Date: 10/7/97 

Counting Unit id: 1 

Data file name: C:LBXL•UJNIT1SMEIA034.XLD 

Batch Ended: 10Y7/97 9r.22 

Crosstalk Correction: Not Applied

Batch ID: CS OLD HP LAB I
Alpha Activity

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3,53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 

<MDA 12.59 
cMDA 12.59 

<MDA 12.59 
<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100W00 

Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

(

Alpha efficiency log file: TH23OAB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9OAB 

Beta Efficiency. 43.45% 

Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1 .833333333 

Beta Correction Factor: 1 .1)0

Beta Activity Count Alpha Beta Completion 

DPM CY flags MDA time (min) CPM CPM Date - Time

4.99 
0.38 

4.99 
2.65 
9.59 
2.68 
2.68 
11.89 
2.68 
-1.92 
4.99 
-1.92 

0.38 
0.38 
-1.92 
0.38 
2.68 
-1.92 
2.65 
0.38

4.64 <MDA 16.65 

3.30 <MDA 16.65 

4.64 <MDA 16.65 

4.03 <MDA 16.65 

5.67 <AL 16.65 

4.03 <MDA 16.65 

4.03 <MDA 16.65 

6.12 cAL 16.65 

4.03 <MDA 16.65 

2.37 <MDA 16.65 

4.64 <MDA 16.65 

2.37 <MDA 16.65 

3.30 <MDA 16.65 

3.30 <MDA 16.65 
2.37 <MDA 16,0 
3.30 <MDA 16.65 
4.03 <MDA 16.65 

2.37 <MDA 16.65 
4.03 <MDA 16.66 
3.30 <MDA 16.65

1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.0W 

1.00 

1.00 
1.00 
1.00 
1.0W 
1.00 
1.00 
1.00 
1.00

-0.067 
-0.067 
-0.067 
-0.067 

-0.067 
-0.067 

-0.067 
-0.067 

-0.067 
-0.067 

0.933 

-0.067 

-0.067 

-0.067 
-0.067 
-0.067 
-0.067 
0.9M3 
-0067 
-0.067

2.17 
0.17 

2.17 

1.17 

4.17 

1.17 

1.17 

5.17 

1.17 

-0.83 

2.17 

-0.83 

0.17 

0.17 
-0.83 
0.17 
1.17 
-0.83 
1.17 
0.17

10/7/97 8:53 
10/7M97 8:55 

10/797 8:56 

10/7/97 8:58 

10/7197 8:59 

10/7197 9:01 

10/7=97 9:02 

10/7197904 

10/7197 9.05 

1(W7197 9:07 

10/7197 9:08 

10/71979:10 

10/7=979:11 
10/979:13 
10/7/979.15 
101797 9:16 
10/797 9:18 
10/797 9:19 
10/7197 9:21 
10/797 9:22

Page I of 1

2 
IL 

uLA

1 
2 
3 
4 

5 
6 
7 

8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20

-0.235 
-0.235 
-0.235 

-0.235 
-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235

,E'riel =DPM - flags MDA

AIpI• .•tlvny
m
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L85100-W Low Background Counting System - Smear Analysis

Date: 10887 
Counting Unit id: I 

Data fie name: C:%LBXLUJNITl%$ME1A039.XLD 

Batch Ended: 10/9M7 9:55 

Crosstalk Correctin: Not Appled 

Batch ID: CS 100, 111-15D

'.IIl I urM
II Ak

a flags MDA
3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.50 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.50 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

DPM 
0.38 
-4.22 
4.99 

11.89 

-1.92 
-1.92 
2.68 
2.68 
-4.22 
2.68 
-1.92 

038 

0.38 
0.38 
-4.22 
0.38 
0.38 
2.68 
9.59 
2.68 
-1.92 
4.99 
2.68 

18.79 
-1.92 
0.38 
-4.22

aI
3.30 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
6.12 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.03 cMDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
5.67 <AL 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
7.32 eAL 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1 000

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1 .000
Count Alpha

1 .0 -0.067 
1.00 -0.067 

1.00 -0.067 

1.00 -0067 

10.0 -0.067 

1.00 -0.067 

1.00 -0.9 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 

1.00 -0.067 

1.00 0.90 

1.00 0.933 

1.00 -0.067 
1.00 -0067 
1.00 -0.067 
1.00 -0.067 

1.00 -0.067 
1.00 0.933 
1 .00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 0.933 
1.00 -0.067 
1.00 -0067 
1.00 -0.067 
1.00 -0.067

(

Beta Completion 
CPM Date - Time 

0.17 10/W7 8:53 
-1.83 10O9/7 8:55 
2.17 1009978:56 
5.17 lO39d97 8:58 
-0.83 10/9-37 9:00 
.0.83 1097 9:01 
1.17 10/"/79:03 

1.17 10/o7 9:04 
-1.83 10O3/97 9:06 
1.17 10b7 9.07 

-0.83 109W7 9:09 
0.17 10&97 9r10 
0.17 10/9/979:12 
0.17 10/9G7 9:13 
-1.83 10&97 9:15 
0.17 1Q/997 9:17 
0.17 1QMI979:18 
1.17 100979:20 
4.17 10,9•7 9:21 
1.17 10&97 9:23 
-0.83 1009/97 9:24 
2.17 1 cQ97 9:26 
1.17 1O09F79:27 
8.17 10F3S7 9:29 
-0.83 10J/97 9:30 
017 1Q,'9/97 9r32 
-1.83 100979:33

Page I of 2
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soo
I00 
%t -

as'

J1

- 10 
- 11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235

-- I

le
a flags MDA



(

L85100-W Low Background Counting System - Smear Analysis

Date: 10/7 
Counting Unt id: 1 

Data file name: C:%LBXLJUNITISME1A039.XLD 

Batch Ended: 10097 9r5 

Crosstalk Correction: Not Applied 

Batch ID: CS 100. 111-150

DPM a flags MDA
353 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.5D 
<AL 12.5D 

<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.50 

<MDA 12.59 
<cMDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

BetaOt ACdv
DPM a flags MDA
2.68 
499 
-1.92 
4.95 

-1.92 
-4.22 

635.57 
-1.92 
7.29 
2.68 

-1.92 
0.38 
4.99 

-1.92

4.03 <MDA 16.65 
4.64 <cMDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.66 
41.84 >AL 16.65 
2.37 cMDA 16.65 
5.18 <AL 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
3.31 <MDA 16.65 
4.64 <MDA 16.65 
2.37 cMDA 16.65

Alpha efficiency log file: TH23DAB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 
Beta efficliency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

-0.067 1.17 1009#979:35 
0.933 2.17 1069g979:37 
-0.067 -0.83 10I1997 9:38 
-0.067 2.17 1WSW97 9:40 
0.9M -0.83 10M97 9:41 
-0.067 -1.83 1097 9:43 
0.933 276.17 10M97 9:44 
-0.067 -0.83 1Q9197 9:46 
0.933 3.17 1C/97 9:47 
-0.067 1.17 10191979:49 
-0.067 -0.83 10,91979:50 
-0.067 0.17 1 1197 9:52 
0.933 2.17 10091979:54 
-0.067 -0.83 10&197 9:55

Page 2 of 2

((

-J

37 
30 
38 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5o

-0.236 
3.292 
-0.235 
-0.235 
3.292 
-0235 
3.292 
-0.235 
3.232 
-0.235 
-0.235 
-0.235 

3.292 
-0.235



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey Date: 

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff: 

Survey Instr. Model: Serial #:

10/9/97 Time: 12:20 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

Cal. Due Date: 

Bkg (cpm):

Repeat count of #143. Additional smears of area #143.

Performed By: 

Reviewed By:

/

Michele R. Sutton,4A(W 101/97 Date:

.4�- 4•
"/ /V

Date:

N-18

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

143 13.872 617.16 

143A -0.235 757.55 

143B -0.235 55.62 

143C -0.235 306.47

r 9 4

I� I I

I 4

.4. 4

4 1

t .t +

.4" 4

1 4

I I

I 4 4

* 4 1

Comments:

10/9/97
i -



(i

LB5100-W Low Background Counting System - Smear Analysis

Date: 10,•7 
Counting Unit id: 1 

Data file name: C:%tBXLVJNITI SME1 FOOl .XLD 
Batch Ended: 10697 12:20 

Crosstalk Correction: Not Applied 

Batch ID: CS 143(REPEAT), 143A, 14380 143C

Akfa ACvMW

II 4SS��
-03.235 

-0.235 

-0.235 
-0.235

,- -B eta AI.hI. ,
CI t- MUIA

IUb 

3.53 
3.53 
3.53

AtAL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59

lI Ip u -. . .o .. M U I

Alpha activity action level (DPM): 2D.00 

Beta activity action level (DPM): IOD.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

617.16 41.14 >AL 16.65 
757.55 46.35 >AL 16.65 
55.62 11.84 <AL 16.65 
306.47 27.93 >AL 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.0o0 
Count Alpha Beta Completion 

time (rain) CPRM CIPM Date - Time 
1.00 3.933 268.17 1OFW/7 12:16 

1.00 -0.067 329.17 1IG,9712:17 
1.00 -0067 24.17 10/9)9712:19 
1.00 -0.067 133.17 10WJ97 12.20

Page 1 of I
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RS-35 (8-96) 

Job Description:

Survey Data Sheet

NES Characterization Survey Date: 10/9/97 Time: 10:27

Counter Used: 

Calibration Due Date:

LB 5100 W (S/N 13795) 

Aug-98

Survey Instr. Model:

Alpha Eff: 

Beta Eff:

Serial #:

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83

Cal. Due Date: 

Bkg (cpm):

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

151 -0.235 0.38 

152 -0.235 -1.92 

153 -0.235 0.422 

154 3.292 4.99 

155 -0.235 2.68 

156 -0.235 -4.22 

157 -0.235 0.38 

158 -0.235 2.68 

159 -0.235 -0.38 

160 -0.235 7.29 

161 -0.235 21.1 

162 -0.235 2.68 

163 -0.235 0.38 

164 -0.235 4.99 

165 -0.235 4.99 

166 -0.235 0.38 

167 -0.235 -4.22 

168 -0.235 11.89
________ _____________ 1-

Comments:

Michele R. Sutton7
Performed By: 

Reviewed By:

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

169 -0.235 7.29 

170 -0.235 2.68 

171 -0.235 7.29

1 1 I

4 .1 L

1 4 I

1 1

4 4

9 9 +

I I 4.

4 4 I-

4 4 4

4 4 I

_____ 4 4 4

Michl .Sto ,ý 017

Date: 

Date:

10/9/97

N-20
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LB5O.-W Low Background Counting System - Smear Analysis

Date: 10)W7 
Counting Unit id: 1 

Data file name: C:%LBXLUJNITI %SME1BO00.XLD 
Batch Ended: 10097 10C.27 

Crosstalk Correction: Not Applied 

Batch ID: CS 151-171 

__ a Actvky 
Carrim DPM a flagp MDA 

51 .0.235 3.53 <MDA 12.59 
52 -0.235 3.53 <MDA 12.59 
53 -0.235 3.53 <MDA 12.59 
54 3.292 3.53 <AL 12.59 

55 -0.235 3.53 <MDA 12.59 
56 -0.235 3.53 <MDA 12.59 
57 -0.235 3.53 <MDA 12.59 
58 -0.235 3.53 <MDA 12.59 
56 -0.235 3.53 <MDA 12.59 
OD -0.235 3.53 <MDA 12.59 
61 -0.235 3,53 <MDA 12.59 
62 -0.235 3.53 <MDA 12.59 
63 -0.235 3.53 <MDA 12.56 
64 -0.235 3.53 <MDA 12.59 
65 -0.235 3.53 <MDA 12.5D 
66 -0.236 3.53 <MDA 12.59 
67 -0.235 3.53 <MDA 12.59 
68 -0.235 3.53 <MDA 12.59 
69 -0.235 3.53 <MDA 12.59 
70 -0.235 3.53 <MDA 12.56 
71 -0.235 3.53 <MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainly level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

DPM C flags MDA I

(

Ii-

0.38 

-1.92 

-4.22 

4.99 
2.68 
-4.22 
0.38 
2.68 
0.38 
7.29 

21.10 
2.68 
0.38 
4.99 
4.99 
0.38 
-4.22 
11.89 
7.29 
2.68 
7.29

3.30 <MDA 16.65 

2.37 <MDA 16.65 

2.37 <MDA 16.68 

4.64 <MDA 16.65 

4.03 <MDA 16.65 

2.37 <MDA 16.65 
3.30 <MDA 16.65 

4.03 <MDA 16.65 

3.30 <MDA 16.65 

5.18 <AL 16.65 

7.68 <AL 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
6.12 <AL 16.65 
5.18 <AL 16.65 
4.03 <MDA 16.65 
5.18 <AL 16.65

Alpha efficency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.068666667 

Alpha Correction Factor: 1.000

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000

Count Alpha 

time (rnin) CPM

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 0.933 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 
1.00 -0.067 

1.00 -0.067 

100 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 
1.00 -.0067 
1.00 -0.067 
1.00 -0.067 
1.00 -0067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067

Beta Completion 
CPM Date -Timne
0.17 1QFW7 9:57 

-0.83 1Q97 9:58 

-1.83 10,197 10:00 

2.17 10/997 10:01 

1.17 101919710:03 

-1.83 1,W7 10:04 

0.17 10199710:06 

1.17 10/9)9710:07 

0.17 10097 10:09 

3.17 10,W7 10:11 
9.17 1097 10:12 

1.17 10199710:14 

0.17 10199710:15 
2.17 1OW97 10:17 
2.17 10&99710:18 
0.17 1(/97 10:20 
-1.83 10199710:21 
5.17 10O91710:23 
3.17 10I917 10:24 
1.17 10&9710:26 
3.17 1019/9710:27

Page 1 of I
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Survev Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

"Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpml 100 cmZ GM Survey 
Location Alpha Beta/Gamma (cpm) 

172 -0.235 -1.92 

173 3.292 4.99 

174 -0.235 4.99 

175 -0.235 0.38 

176 -0.235 2.68 

177 -0.235 4.99 

178 -0.235 -1.92 

179 -0.235 14.19 

180 -0.235 0.38 

181 -0.235 -4.222 

182 -0.235 92.44 

183 -0.235 23.4 

184 -0.235 18.79 

185 -0.235 14.19 

186 -0.235 7.29 

187 3.292 97.04 

188 -0.235 4.99 

189 -0.235 18.79

Date: 10/9/97

Alpha Eff: 

Beta Eff:

Time: 11:08

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Serial #: Cal. Due Date: 

Bkg (cpm):

__ f __ I ___ __

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton 'k / /q(7 Date: 

Date:

10/9/97 

/1798

N-22

dpml 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

190 3.292 9.59 

191 3.292 25.7 

192 -0.235 4.99 

193 -0.235 18.79 

194 3.292 11.89 

195 -0.235 4.99 

196 -0.235 2.68 

197 -0.235 11.89

1* t

f iI

J.

+ I

4.

RS-35 (8-96)
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LB5100-W Low Background Counting System - Smear Analysis

Date: 106307 
Counting Unt id: I 

Data fide name: C:%LBXLUNITISMEICOO6.XLD 

Batch Ended: 1097 11.i8 

Crosd*t Correction: Not Appled

CS 172-197

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
"<MDA 12.59 
<MDA 12.59 
"<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

"<MDA 12.59 
"<MDA 12.59 

<AL 12.59 
<AL 12,59 

<MDA 12.59.  
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
"<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and fags: 65.00% 

High Voltage Setting: 1490 

Application Revision: 3

Appiication Version: Standard

-1-92 

4.99 

4.99 

0.38 

2.68 

4.99 

"-1.92 
14.19 

0.38 

-4.22 

92.44 

23.40 

18.79 

14.19 
7.29 

97.04 
4.99 

18.79 
9.59 
25.70 
4.99 

18.79 
11.89 
4.99 
2.68 
1129

De Activity 

T flags MDA 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
6.55 <AL 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
15.12 AtAL 16.65 
8.02 <AL 16.65 
7.32 <AL 16.65 
6.55 <AL 16.65 
5.18 <AL 16.65 
15.49 At AL 16.65 
4.64 <MDA 16.65 
7.32 <AL 16.65 
5.67 <AL 16.65 
8.35 <AL 16.65 
4.64 <MDA 16.65 
7.32 <AL 16.65 
6.12 <AL 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
6.12 <AL 16.65

Alpha efficiency log fife: TH23C0AS 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.06971.67 
Alpha Correction Factor: 1 .0(700 

Beta efficiency log file: SRqOA8 
Beta Efficiency: 43.45% 

Beta Into Alpha Crosstalk: 0.66% 

Beta Bac 1round (CPM): 1.&13333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (rain) CPM CPM Date - Time 

1.00 -0.067 -0.83 1OW710:29 
1.00 0.9033 2.17 1009"710:31 
1.00 -0.067 2.17 10/909710:32 
1.00 -0.067 8.17 10 W7 10:34 
1.00 -0.067 1.17 1(W97 1035 
1.00 -0.067 2.17 10997 10:37 
1.00 -0.067 -0.83 10,99710:38 
1.00 -0.067 6.17 10/"7 10:40 
1.00 -0.067 0.17 1009/7 10:41 
1.00 -0.067 -1.83 1CM497 10:43 
1.00 -0.067 41.17 1O,-9F7 10:44 
1.00 -0.067 10.17 1:W710:46 
1.00 -0.067 8.17 1W97 10i4 
1.00 -0.067 6.17 10/"9710:49 
1.00 -0.067 3.17 10,097 10;51 1.00 0.933 42.17 109Y93710:52 

1.00 -0.067 2.17 10F9i97 10:54 
1.00 -0.067 8.17 1019/97 10:5 1.00 0.933 4.17 10F/"7 10:57 
1.00 0.9313 11.1 7 10,°V97 10:5a 
1 .00 -0-067 2.1 7 10)9/.97 11:00) 
1.00 -0.067 8.17 10F39)7 11:01 1.00 0.9m3 5.17 10/9097 11:03t 

1.00 -0.067 2.17 1 0/9/97 11:05 
1.00 -0.067 1.17 10 3W7 11:06 
1.00 -0067 5.17 10W7 11:{]B

Page 1 of I
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1�1

3.292 

-0.235 
-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0,235 

-0.235 
-0.235 
3.292 
-0.235 
-0.235 
3.292 
3.292 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235

3.53 
3.53 
3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey Date: 

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff: 

Survey Instr. Model: Serial #:

Comments:

10/13/97 Time: 11:27 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

Cal. Due Date: 

Bkg (cpm):

Recount

Performed By: 

Reviewed By:

Mchele R. Sutton / 3f

Page 1 of 1 

N-24

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

187-A 10.345 416.94 

187-B 6.818 451.46 

187-C 13.872 626.37

Date: 

Date:
1013/71 

/ t'

10/13/97



(:

L35100-W Low Sackground Counting System - Smear Analysis

Date: 10/13/7 
Counting Unit id: I 

Data file name: C:ILBXLUNIT1$ME1A049.XLD 

Batch Ended: 10/13Q711:27 

Crossta Correction: Not AppW

Batch ID: CS 187A-A87C (REACTOR PLUG H12)

i-4IW 1e Actvrap MDA
10.345 

6.818 

13.872

6.11 At AL 

4.99 <AL 

7.06 At AL

12.59 
12.59 
12.59

Sets Activity 
DPM a flags MDA

Alpha activity action level (DPM): 2[.00 

Beta activity action level (DPM): io0.0o 
Certainty level for MDA and flags: 96.OD% 

High Voltage Setting: 1490 

APplication Revison: 3 

Application Version: Standard

416.94 

451.46 
62.37

33.01 
34.49 
41.41

>AL 16.66 
>AL 16.66 
>AL 16.65

K

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1 .000

Beta efficiency log file: SR9gAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1 .823433333 

Beta Correction Factor: .000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
1.00 2.933 181.17 1Q13,97 11:24 
1.00 1.933 196.17 10/13697 11:25 
1.00 3.933 272.17 11013/9711:

2 7 1

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/9/97 Time: 11:12 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton W,• 6•/97

dpml 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

198 3.292 16.49 

199 -0.235 2.68 

200 -0.235 0.38

dpml 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm)

I. I

1� 4 .1.

I *I I

t I I

t I I

4 I I

Date: 

Date:

10/9/97

N-26
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LBSOO-W Low Background Counting System .. Smear Analysis

Date: 10997 
Counting Unit id: I 

Data file name: C:;LBXLUNITISMEID(=lXLD 
Batch Ended: IOQI97 11:12 

Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 2o.00 

Beta activity action level (DPM): 100.00 

Ceftainty level for MDA and flags: 95.00% 

High Volage Setting: 1490

Application Version: Standard 

Beta Activity 
a flags MDA 

6.94 <AL 16.65 
4.03 <MDA 16.65 
3.30 <MDA

3.22 3.53 -AL 1Z26 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59

2.68 

0.38

Alpha efficiency log file: TH23UAB 

Alpha Effic•ency: 2s.35% 
Alpha to Beta Crosstalk: 20.65% 

Alpha Background (CPM): 0.06661W667 
Alpha Correction Facto,: 1.000 

Beta efficiency log file: SRg0AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1 M33333333 
Beta Correction Factor: 1~o 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 0.933 7.17 10&i97 11:09 
1.00 -0.067 1.17 10097 11:11 
1.00 -0.067 0.17 1OW7 11:12

'-4

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cma GM Survey 
Location Alpha Beta/Gamma (cpm) 

201 -0.235 -1.92 

202 -0.235 0.38 

203 -0.235 2.68 
204 -0.235 2.68 

205 -0.235 0.38 

206 -0.235 2.68 

207 -0.235 21.1 

208 -0.235 0.38 

209 -0.235 21.1 

210 3.292 25.7 

211 -0.235 0.38 

212 6.818 21.1 

213 -0.235 25.7 

214 3.292 536.61 

215 -0.235 4.99 

216 -0.235 4.99 

217 3.292 39.52 

218 -0.235 14.19

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/9/97 Time: 12:14 

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm) 

219 -0.235 -4.22 

220 -0.235 7.29 

221 6.818 14.19 

222 -0.235 -1.92 

223 -0.235 -1.92 

224 3.292 9.59 

225 -0.235 14.19 

226 -0.235 0.38 

227 -0.235 4.99 

228 -0.235 -4.22 

229 -0.235 9.59 

230 -0.235 4.99 

231 -0.235 0.38 

232 -0.235 4.99 

233 -0.235 0.38 

234 -0.235 0.38 

235 -0.235 2.68 

236 -0.235 0.38

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton 1IN?, i ý0Us•

Page 1 of 2
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Date: 

Date:

10/9/97 
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey Date: 

Counter Used: LB 5100 W (SIN 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff: 

Survey Instr. Model: Serial #:

10/9/97 Time: 12:14 

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

Page 2 of 2 

N-29

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

237 -0.235 -1.92 

238 -0.235 -4.22 

239 -0.235 4.99 

240 -0.235 -1.92

4

+

4 4.

1 4* I

i ii

4 L

t I .4

t I .4

I +

4 4

4. *1* 4.

1* 4. 4.

dpm/ 100 cm 2  GM Survey 

Location Alpha Beta/Gamma (cpm)

- - I - _ _

V 
J.

4 
J

1� 
I

4* 
&

4. 4 4

1 4 .1.

I I +

V I 4

Date: 

Date:

10/9/97



,

LB5100-W Low Background Counting System - Smear Analysis

Date: 10&97 
Counting Unit id: I 

Data file name: C:%LBXLIJNITISME1E000.XLD 
Batch Ended: 10/7 12:14 

Crosstalk Correction: Not Applied 

Batch ID: CS 2)1-240

uarmu

1 
2 
3 
4 
5 
6 
7 
10 
19 
2D 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37

AWN AWAY

DPM a flags MDA

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 5.00% 

High Voltage Setting: 149D 

Application Revision: 3 

Application Version: Standard

I'

Beta Aci v.ty
OPM a flans UflA memnl Ct

Alpha efficiency log file: TH23QAB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

"Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.8333333M 

Beta Correction Factor: 1.000

Count Alpha 
fln* 'min% POILA

Beta Completion

II -0.2315 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
6.818 
-0.235 
3.292 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
6.818 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
cAL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

El -1.92 

0.38 
2.68 

2.68 

0.38 

2.68 

21.10 

0.38 

21.10 

25.70 

0.38 

21.10 

25.70 
536.61 

4.99 
4.99 

39.51 
14.19 
-4.22 
7.29 

14.19 
-1.92 
-1-92 
9.59 
14.19 
0.38 
4.99

2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
403 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
7.68 <AL 16.65 
3.30 <MDA 16.65 
7.68 <AL 16.65 
8.35 <AL 16.65 
3.30 <MDA 16.65 
7.68 <AL 16.65 
8.35 <AL 16.65 
37.99 >AL 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
10.10 <AL 16.65 
6.55 <AL 16.65 
2.37 <MDA 16.65 
5.18 <AL 16.65 
6.55 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
5.67 'AL 16.65 
6.56 <AL 16.65 
3.30 <MDA 1665 
4.64 <MDA 16.65

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.(0 0.933 

1.00 -0.067 

1.0O 1.933 

1.00 -0.067 
1.00 0.933 
1.00 -0.067 
1.00 -0.067 
1.00 0.933 
1.00 -0.067 
1.00 -0.067 
10.0 -0067 
1.00 1.933 
1.00 -0.067 
10.O -0.067 
1.00 0.933 
1.00 -0067 
1.00 -0067 
1.00 -0.067

.0.83 10697 11:14 

0.17 10/9711:15 

1.17 188711:17 

1.17 10FJ7 11:18 

0.17 108*97 11:20 

1.17 1009711:22 

9.17 10OW711:23 

0.17 1OU9711:25 

9.17 1ICVW711:26 

11.17 1W9711:28 

0.17 10W7 11:29 

9.17 10/9711.31 

11.17 10W711:32 
233.17 1O07 11:34 
2.17 10W97 11:35 
2.17 1W9711:37 
17.17 10/97 11:39 
6.17 10WB7 11:40 
-1.83 10/7 11:42 
3.17 1OtJ711:43 
6.17 139/711:45 
4).83 1/M7 11:46 
-0.83 1Cb9W97 11:48 
4.17 IOF397 11:49 
6.17 1OP-497 11:51 
0.17 10 9711:52 
2.17 1009711.54

Page 1 of 2
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(i

LI5100-W Low Background Counting System - Smear Analysis

Date: 1MOW7 
Counting Unit id: I 

Data file nanw: C:LBXLUJNIT1%SME1EOUO.XLD 

Batch Ended: 10GO712:14 

Cros•talk Correction: Not Applied

Batch ID: CS 2DI-240 

AWNt A911vity

ýý I DP la D
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3 

Application Version: Standard

OPM o flags MDA
-4.22 
9.59 
4.99 
0.38 
4.99 
0,38 
0.38 
2.68 
0.38 
-1.92 
-4.22 
4.99 
-1.92

2.37 <MDA 1665 
5.67 <AL 16.65 
4.64 <MDA 16.65 
3.30 -cMDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65

(

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000

Alpha Correction Factor: 1 000
Beta efficiency log file: SR9fAB 

Beta Efficiency: 43.45%

Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.83333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067

-1.83 IO/199711:56 
4.17 10,9711:57 
2.17 1069711:59 
0.17 1O0 7 12:00 
2.17 10097 12:02 
0.17 01(91712:03 
0.17 10919712:05 
1.17 10t-:97 12:06 
0.17 10.197 12:08 
-0.83 1QOW7 12:09 
-1.83 101919712:11 
2.17 1097 12:12 
-0.83 101919712:14

Page 2 of 2

w

38 
40 
41 
42 

43 
44 
45 
46 
47 
48 
49 
50

-0.236 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.236 
-0.235 
-0.235 
-0.235 
-0.236 
-0.235 
-0.235

Oda AcUvky
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (SIN 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 10/11/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 17:06

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Cal. Due Date: 

Bkg (cpm):

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

214-A 84.408 7130.14 

214-B 109.096 16888.1 

224-A -0.235 7.29 

224-B -0.235 25.7 

224-C -0.235 30.3 

224-0 -0.235 143.07 

224-E -0.235 557.32 

224-F -0.235 9.59 

224-G -0.235 2.68 

224-H -0.235 4.99 

224-1 -0.235 28 -

Recount

Performed By: 

Reviewed By:

Michele R. Sutton WAY 1//7

/� /7,7

Page 1 of 1

N-32

- & J. I

dpml 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm)

4 
1 ____

I 
4

I 
4.

t 
4.

t .�

1* + I

I 1 4

1 
4.

I 4

t .4. 1

1* + I

I* 4 &

Comments:

Date: 

Date:

10/11/97 

I 7f& 
/ 

/

10/11/97



(

L.5100-W Low Background Counting System - Smear Analysis

Date: 10(11V97 
Counting Unit id: I 

Data file name: C:%LBXLUNIT1SME1JA46.XLD 

"Batch Ended: 10/1V97 17:M 

Crosatauk Correction: Not Appied

109.098 19.73 
-0.235 3.53 
-0.235 3.53 
-0.235 3.53 
-0.235 3.53 
-0.235 3.53 
-0.235 3.53 
-0.235 3.53 
-0.235 3.53 
-0.235 3.53

>AL 12.5D 
>AL 12.5D 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1460 

Application Revision: 3 

Application Version: Standard

_ Beta AcIvfty 
DPM 89 flags MDA 

713D.14 226.680 >AL 16.65 
I66310 484.57 >AL 16.65 

7.29 5.18 <AL 16.65 
25.70 8.35 <AL 16.65 30.3c0 8.97 <AL 16.65 
143.07 18.80 >AL 16.65 
557.32 38.81 >AL 16.65 
9.59 5.67 <AL 16.65 
2.6B 4.03 <MDA 16.65 

4.99 4.64 <MDA 16.65 
28.00 8.6B <AL 16.65

(

Alpha efficiency og file: TH23"OA 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 2865% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1 000 

Beta efficiency log file: SR9qAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1 000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
1.00 23.933 309B.17 11011 97 16:51 
1.00 30.933 7338.17 10/11/97 16:52 
1.00 -0067 3.17 10/1197 16:54 
1.00 -0067 11.17 10/11j97 16:55 
1.00 -0.067 13.17 10/1117 16:57 
1.00 -0.067 62.17 10/11#9716:58 
1.00 -0.067 242.17 10/1119717:00 
1.00 -0.067 4.17 10/11/97 1 7:1 
100 -0.067 1.17 10/1197 17:03 
1.00 -0.067 2.17 10/11)9717:05 
1.00 -0.067 12.17 10/11)97 17:06

Page I of 1

K

2 N A%, 
2 >'4lh 

'3 
C 
I)

1T.



Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm 2  GM Survey 

Location Alpha Beta/Gamma (cpm) 

241 -0.235 -4.22 

242 -0.235 0.38 

243 -0.235 0.38 

244 -0.235 4.99 

245 -0.235 4.99 

246 -0.235 2.68 

247 -0.235 4.99 

248 -0.235 2.68 

249 -0.235 0.38 

250 -0.235 9.59 

251 -0.235 2.68 

"252 -0.235 2.68 

253 -0.235 7.29 

254 -0.235 7.29 

255 -0.235 4.99 

256 -0.235 0.38 

257 -0.235 9.59 

258 -0.235 7.29

Date: 10/9/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 12:51

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm 2  GM Survey 

Location Alpha Beta/Gamma (cpm) 
259 -0.235 0.38 

260 -0.235 -1.92

__ I __ I ___ __

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

T 1 4

.1.

i i4I

I I

t 4.

t 4

�4� + I

4 4.

t 1 +

4 4 1.

I 4

4 4 1

1' + 4

Date: 

Date:

10/9/97

10//9

N-34

RS-35 (8-96)



(:

L85100-W Low Background Counting System - Smear Analysis

Date: 10687 
Counting Unit Id: 1 

Data file name: C:%LBXLWUNITtSMEIGO01.XLD 

Batch Ended: 10OM7 12:51 
Crosstalk Correction: Not Appld 

Batch ID: CS 241-260

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 10a.00 

Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

AIN.,. AI4h.M. I--- . -11-
'= I -- 'Is -- s.

flags MDA DPM
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

a
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Sflans UflA %. .r'M UAW - I ill'mie

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0066666667 

Alpha Correction Factor: 1 000

Beta efficiency log file: SR9gAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1M833333333 
Beta Correction Factor: 1,00D

Beta Conection Factor: 1.000
Count Alpha 

t inr 1mn 0~i

Beta Completion

I I -4.22 

0.38 

0.38 

4.99 

4.9 

2.68 

4.99 

2.68 

0.38 

9.59 

2.68 

2.65 

729 
7.29 
4.99 
0.38 
9,59 
7.29 
0.38 
-1.92

2.37 <MDA 16.60 

3.30 <cMDA 16.65 

3.30 <MDA 16.65 

4.64 <MDA 16.65 

4.64 <MDA 16.65 

4.03 <MDA 16.65 

4.64 <MDA 16.65 

4.03 <MDA 16.66 
3.30 <MDA 16.65 

5.67 <AL 16.65 

4.03 <MDA 16.65 

4.03 <MDA 16.65 

5.18 <AL 16.65 
5.18 <AL 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
5.67 <AL 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65

II 1.00 -0.067 

1.00 -0.067 

1.00 -0067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 
1.00 -0.067 
1.00 -0067 
1.00 -0.067 
1.00 -0067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067

(

-1.83 10GG7 12:22 

0.17 10W7 12:23 

0.17 10W 7 12:25 

2.17 1OW7 12:27 

2.17 101907 12:28 

1.17 10097 12:30 

2.17 lOF-97 12:31 

1.17 109/9712:33 

0.17 10&19712:34 

4.17 10OI/97 12:36 

1.17 10997 12:37 
1.17 IGGG/7 12:39 

3.17 10&97 12:40 
3.17 10997 12:42 
2.17 1IW712*43 
0.17 I0°"97 12:45 
4.17 10 Q 7 12.47 
3.17 1 OF:V97 12:48 
0.17 10AI97 12:50 
-0.83 1019197 12:51

Page 1 of 1

K:

U"M

U'

,lnlmu

52 

53 

54 

55 
56 
57 

58 
59 

60 
61 

62 
63 
64 
65 
66 
67 
68 
69 
70

-0,235 
-0.235 
-0.235 
-0.235 
-0.235 
-0,235 
-0.235 
-0.235 
-0.235 
-0235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
40.235 
-0.235

$1



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

261 -0.235 2.68 

262 -0.235 0.38 

263 -0.235 -1.92 

264 -0.235 0.38 

265 -0.235 2.68 

266 -0.235 2.68 

267 -0.235 -4.22 

268 -0.235 7.29 

269 -0.235 0.38 

270 -0.235 2.68 

271 -0.235 -1.92 

272 3.292 -1.92 

273 -0.235 0.38 

274 -0.235 -1.92 

275 -0.235 -4.22 

276 -0.235 25.7 

277 -0.235 7.29 

278 -0.235 2.68

Date: 10/9/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 14:36

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Cal. Due Date: 

Bkg (cpm):

dpmi 100 cmI GM Survey 
Location Alpha Beta/Gamma (cpm) 

279 3.292 4.99 

280 -0.235 2.68 

281 -0.235 -1.92 

282 -0.235 4.99 

283 -0.235 0.38 

284 -0.235 2.68 

285 -0.235 4.99 

286 -0.235 -4.22 

287 -0.235 11.89 

288 -0.235 0.38 

289 -0.235 9.59 

290 -0.235 2.68 

291 -0.235 4.99 

292 -0.235 7.29 

293 -0.235 2.68 

294 -0.235 7.29 

295 -0.235 -1.92 

296 -0.235 -1.92

Comments:

Performed By: 

Reviewed By:

/

Michele R. Sutto

'/ /

Page 1 of 2

N-36

Date: 

Date:

10/9/97
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Survey Data Sheet

Job Description: NES Characterization Survey Date: 10/9/97 Time: 14:36 

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 28.35% Alpha Bkg (cpm): 0.07 
Calibration Due Date: Aug-98 Beta Eff: 43.45% Beta Bkg (cpm): 1.83 

Survey Instr. Model: Serial #: - Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

Page 2 of 2 

N-37

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm)

t 4

r .1.

I *I *1.

4.

I 4-

*yS .t I

dpm/ 100 cm2 GM Survey 

Location Alpha Beta/Gamma (cpm) 
297 -0.235 11.89 

298 -0.235 0.38 

299 -0.235 2.68 

300 -0.235 2.68

t 4 4

1 1 .1

4 4 I

4 .4. L

+ 
4

4 4 1

Date: 

Date:

10/9/97

RS-35 (8-96)

1- + I



(

LB8100-W Low Background Counting System - Smear Analysis

Date: 1OG97 
Counting Unit id: I 

Data file name: C:%LBXI-UNITI1SMEIA040.XLD 
Batch Ended: I(1O97 14:36 

Croatalk Correction: Not Applied 

Batch ID: CS 261-300

.- -IPM& M•- UaVa9.

Alpha activity action level (DPM): 2Q.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1480 

Application Revisaon: 3 

Application Version: Standard

r',I�.d A I MAO& - -

U 1jUl15 MUA
cMDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<cMDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

DPM o flags MDA 
2.68 4.03 <MDA 16.65 
038 3.30 <MDA 16.65 
-1.92 2.37 cMDA 16.66 
0.38 3.30 <MDA 16.65 
2.68 4.03 .CMDA 16.66 
2.68 4.03 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
7.29 5.18 <AL 16.65 
0.38 3.30 <MDA 16.65 
2.68 4.03 <MDA 16.65 
-1.92 2.37 <MDA 16.665 
-1.92 2.37 <MDA 16.65 
0.38 3.30 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
25.70 8.35 <AL 16.65 
7.29 5.18 <AL 16.65 
2.68 4.03 <MDA 16.65 
4.99 4.64 <MDA 16.65 
2.68 4.03 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
4.99 4.64 <MDA 16.65 
0.38 3.30 <MDA 16.65 
2.68 4.03 <MDA 16.65 
4.99 4.64 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
11.89 612 ,Ai

--- I -- - 1

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1 O0O) 

Beta efficlency log file: SR9gOB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.8&33333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (rain) CPM CPM Date - Timne 

1.00 -0.067 1.17 10:GG713:36 
1.00 -0.067 0.17 11099713:37 
1.00 -0.067 -0.83 1QW9/97 13:39 
1.00 -0.067 0.17 1 O/gW7 13:40 
1 .00 -0.067 1.17 1097 13:42 
1.00 -0.067 1.17 10XF7 13:43 
1.00 -0.067 -1.83 10O97 13:45 
1 .00 0 -0.067 3.17 10/9,'97 13:46 
1.00 -0.067 0.17 10b97 13:48 
1.00 -0.067 1.17 10//97 13:49 
1.00 -0.067 -0.83 1Q,97 13:51 
1.00 0.933 -0.83 10/COW 13:53 

1.00 -0067 0.17 10F9713:54 
10.D -0.067 -0.83 11009713:56 1.00 -0.067 -1.83 1(::,OM7 13.57 

1.00 -0.067 11.17 19SG7 13:59 
1.00 -0.067 3.17 10&9714:00 
1.00 -0.067 1.17 10X9F37 14:02 
1.00 0.933 2.17 10F397 14:03 
1.00 -0.067 1.17 I0,97 14:05 1.00 -0 .067 -0.83 100:987 14:06 

1.00 -0.067 0.17 10,&9714:10 

1.00 -0067 1.17 11/9,97114:11 
1.00 -0.067 217 10)%,9714:13 
1.00 -0067 -1.83 1O1997 1414 
1.00 -0.067 517 10997 14.16
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00

61 
62 
63 
64 

65 
66 
67 

68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
60 
$11 
82 
83 
84 
85 
88 
67

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235
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LB6100-W Low Background Counting System - Smear Analysis

Date: 10I9,7 
Counting Unit id: 1 

Data file name: C:%LBXLUNITISME1A040.XLD 

Batch Ended: 10MG7 14:36 
Crosrstalk Correction: Not Applied

Batch ID: CS 261-300 
Alpha Ac~tvt

TPM a flop MDA
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 

-a,235 
-0.236

3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
'MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 140

Application Revision: 3 

Application Vesn: Standard

DPM a flags MDA 
0.38 3.30 <MDA 16.65 
9.59 5.67 <AL 16.65 
2.68 4.03 <MDA 16.65 
4.99 4.64 <MDA 16.65 
7.29 5.18 <AL 16.65 
2.68 4013 <MDA 16.65 
7.29 5.18 <AL 16.65 
-1.92 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
11.89 6.12 <AL 16.65 
0.38 330 <MDA 16.65 
2.68 4.03 <MDA 16.65 
2.68 4.03 <MDA 16.65

Alpha Efficiency: 2e.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.06W366667

Alpha Correction Factor: 1.000

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: o.66%

Beta Background (CPM): 1.833333M33 
- Beta Correction Factor: 1.000 Count Alpha Beta Completion 

fire (min) CPM CPM Date - Time 

1.00 -0.067 0.17 10&./97 14:17 
1.00 -0.067 4.17 10 97 14:19 
1.00 -0.067 1.17 1OMJ97 14:20 
1.00 -0.067 2.17 109W714:22 
1.00 -0.067 3.17 10F9 7 14:24 
1.00 -0.067 1.17 10G97 14:25 
1.00 -0.067 3.17 1069714:27 1.00 -0.067 -0.83 10','7 14:28 
1.01) -0.067 -0.83 10M997 14:30 

•1.00 -0.067 5.17 10/I9B7 14:31 

1.00 -0.067 0.17 10609714:33 
1 00 -0.067 1.17 10/9,"714:34 
1.00 -0.067 1.17 10G9714:36

ii

(
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Alpha etficiency log file: TH23GAB



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

-- Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm 2  GM Survey 

Location Alpha Beta/Gamma (cpm) 

301 3.292 -1.92 

302 -0.235 0.38 

303 -0.235 7.29 

304 -0.235 2.68 

305 -0.235 7.29 

306 -0.235 0.38 

307 -0.235 -4.22 

308 -0.235 4.99 

309 -0.235 -1.92 

310 -0.235 0.38 

311 -0.235 -1.92 

312 -0.235 0.38 

313 -0.235 -1.92 

314 -0.235 -1.92 

315 -0.235 -4.22 

316 3.292 -4.22 

317 -0.235 2.68 

318 -0.235 2.68

Date: 10/9/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 15:53

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

319 -0.235 -4.22 

320 3.292 -1.92 

321 -0.235 -1.92 

322 -0.235 2.68 

323 -0.235 -1.92 

324 -0.235 -4.22 

325 -0.235 -1.92 

326 -0.235 -4.22 

327 -0.235 4.99 

328 -0.235 7.29 

329 -0.235 -1.92 

330 3.292 2.68 

331 -0.235 2.68 

332 -0.235 4.99 

333 -0.235 -4.22 

334 -0.235 2.68 

335 -0.235 7.29 

336 -0.235 7.29

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton ,PA1..

Page 1 of 2
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Date: 

Date:

10/9/97
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 10/9/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 15:53

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

Cal. Due Date: 

Bkg (cpm):

& I- I

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

Page 2 of 2

N-41

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

337 -0.235 0.38 

338 -0.235 -4.22 

339 -0.235 2.68 

340 3.292 0.38 

341 -0.235 0.38 

342 3.292 0.38 

343 -0.235 2.68 

344 -0.235 4.99 

345 -0.235 2.68 

346 -0.235 -1.92 

347 -0.235 0.38 

348 -0.235 -1.92 

349 3.292 -1.92 

350 -0.235 -1.92

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm)

1 4

4 4 &

4 4

Date: 

Date:

10/9/97
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LB5100-W Low Background Counting System - Smear Analysis

Date: 10097 
Counting Unit id: 1 

Data file name: C:.BXlAJNITISME1 BOD1 XLD 
Batch Ended: 110697 15:53 

Crossta& Correction: Not Appled 

Batch ID: CS 301-360

AbUba AOUVtUv

a flags MDA

3.53 
3.53 
3.53 
3.53 
3.63 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 
Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 149D 

Application Revision: 3 

Application Version: Standard

'I
Ek" Acti...

DPM. a flane P. Af
<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
'MDA 12.59

-1.92 
0.38 

7.29 

2.65 

7.29 

0.38 

-4.22 

4.9 

-1.92 

0.38 

-1.92 

0.38 

-1.92 
-1.92 
-4.22 
-4.22 
2.68 
2.68 
-4.22 
-1.92 
-1.92 
2.60 
-1.92 
-4.22 
-1.92 
-4.22 
4.99

2.37 cMDA 16.65 

3.30 <MDA 16.65 
5.18 <AL 16.68.  

403 <MDA 16.65 

5.18 <AL 16.65 

3.30 <MDA 1665 
2.37 <MDA 16.65 

4.64 <MDA 16.65 

2.37 <MDA 16.65 

3.30 <MDA 16.65 
2.37 <MDA 16.65 

3.30 cMDA 16.65 

2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.03 .MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 'MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000
Alpha Correction Factor: 1 CEO

Beta efficiency log file: SRMAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time

1.00 0.933 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 0.933 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 0.933 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0067 
1C00 -0.067 
1.00 -0067

-0.83 10G97 14:37 

0.17 1O:9.G7 14:39 

3.17 1019W7 14:41 

1.17 10/987 14:42 

3.17 10/9•7 14.44 

0.17 10&97 14:45 

-1.83 10I987 14:47 
2.17 10•"7 14.48 

-0.83 1OW7 14.50 

0.17 106.97 14:51 

-0.83 10IF97 14:53 

0.17 10697 14:54 

-0.83 12/AG97 14:56 
-0.83 10FW7 14:57 
-1.83 1 00•97 14:59 

-1.83 10)9497 15:01 
1.17 10Wli7 15:02 
1.17 1(0/97 15:04 
-1.83 10/997 15.05 
-0.83 10/9097 15:07 
-0.83 10&97 15:08 
1.17 1O):97 15:10 
-0.83 1W9715:11 
-1.83 10U9)97 15.13 
-0.83 1C)W7 15.14 
-1.83 10/SV97 15:16 
2.17 101)9)7 15.18

Page I of 2

.

z,,

Carrie 
1 
2 
3 

4 

5 
6 
7 
a 
9 
to 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27

U'M 

3.292 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 
-0.235 
-0.235 

3.292 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

I:bda Aetlultu
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LB5100-W Low Background Counting System - Smear Analysis

Date: 109397 
Counting Unit id: I 

Data rile name: C:%LBXLUNITiSMEIB01 .XLD 

Batch Ended: 10MG7 1553 

Crosstalk Correction: Not Applid 

Batch ID: CS 301-3M0

DPM

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
38 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50

II

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 65.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

Alpha efficiency log file: TH23OAB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.010

Beta efficiency log file: SRgWAB 
Beta Efficiency: 43.45% 

Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333

B-4-a C - r-# 4 I
M n# %AUVKV

DPM
-0.236 
-0.236 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.236 
-0.235 
-0.235 
3.292 
-0.235

a flaos MDA

353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Main *d�tIVIiV II -

O-~ t..- .rn min W I.-M %FIM Date - T irne

Count Alpha Beta Completion

<MDA 12.59 
cMDA 12.59 
<AL 12.59 

<cMDA 12.59 
<MDA 12.59 
<MDA 12.59 
"<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59

'I 7.29 
-1.92 
2.68 
2.69 
4.99 
-4.22 
2.68 
7.29 
7.29 
0.38 
-4.22 
2.65 
0.38 
0.38 
0.38 
2.68 
4.99 
2.68 
-1.92 
0.38 
-1.92 
-1.92 
-1.92

5.18 <AL 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
5.18 <AL 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65

1.00 -0.067 
1.00 -0.067 
1.00 0.933 
1.O0 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 0.933 
1.00 -0.067 
1.00 0.933 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.0D -0.067 
1.00 0.933 
1.00 -0.067

3.17 10W7 15:19 
-0.83 1097 15:21 
1.17 10&97 15:22 
1.17 10/9,97 15:24 
2.17 10197 15:25 
-1.83 10,19715:27 
1.17 10,97 15:28 
3.17 10,9715:30 
3.17 100917 15:31 
0.17 10097 15:33 
-1.83 1,9/7 15:35 
1.17 1091J97 15:36 
0.17 10,°197 15:38 
0.17 10O1997 15:39 
0.17 10/7 15:41 
1.17 10097 15:42 
2.17 10997 15:44 
1.17 1097 15:45 
-0.83 1097 15:47 
0.17 10-9•7 15:48 
-0.83 10/9i97 15:50 
-0.83 10/G7 15:51 
-0.83 101,19715:53
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Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

351 -0.235 0.38 

352 -0.235 2.68 

353 -0.235 0.38 

354 3.292 9.59 

355 -0.235 4.99 

356 -0.235 0.38 

357 -0.235 -1.92 

358 -0.235 7.29 

359 -0.235 4.99 

360 -0.235 4.99 

361 -0.235 0.38 

362 -0.235 7.29 

363 -0.235 4.99 

364 -0.235 14.19 

365 -0.235 0.38 

366 -0.235 9.59 

367 -0.235 2.68 

368 -0.235 0.38

Date: 10/9/97

Alpha Eff: 

Beta Eff:

Time: 16:32

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83

Serial #: - Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

/~

Michele R. Sutton 4 &

N-44

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

369 -0.235 2.68 

370 -0.235 0.38 

371 -0.235 -1.92 

372 -0.235 -1.92 

373 -0.235 2.68 

374 -0.235 4.99 

375 -0.235 2.68

Date: 

Date:

I,,

10/9/97

L7/

RS-35 (8-96)
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Date: 10687 

Counting Unit id: 1 

Data fle name: C:UBXLUJNITISME1C007.XLD 

Batch Ended: lOBO7 16:32 

Ciosstalk Correction: Not Appled

Batch ID: CS 351-3M5 

DPM a NO MDA
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.50 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.50 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.50 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
'MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3 

Application Version: Standard

Bata ACUVMV
dl -

3.30 <MDA 16.65 
4.03 <MDA 16.65 

3.30 1 MDA 16.65 

5.67 <AL 16.65.  

4.64 <cMDA 16.65 

3.30 <MDA 16.65 

2.37 cMDA 16.65 

5.18 <AL 16.65 

4.64 <MDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
5.18 • <AL 16.65 
4.64 <MDA 16.65 
6.56 <AL 16.65 
3.30 <MDA 16.65 
5.67 <AL 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65

0.38 

2.65 
0.38 
9.59 
4.99 
0.38 
-1.92 
7.29 
4.99 
4.99 
0.38 
7.29 
4.99 
14.19 
0.38 
9.59 
2.68 
0.38 
2.66 
0.38 
-1.92 
-1.92 
2.68 
4.99 
2.68

(

L85100.W Low Background Counting System - Smear Analysis

Page 1 of 1

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066566667 

Alpha Correction Factor: 1 C00 
Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 
Beta Background (CPM): 1.8233333333 

Beta Correction Factor: 1.000 
Count Alph Beta Completion 

timfe (rain) CPM CPM Date - Time 

1.00 -0.067 0.17 IOCkG7 15:55 
1.00 -.0£67 1.17 10,/"7 15:56 
1.00 -0.067 0.1 7 1JOF7 15:58 

1.00 0.933 4.17 10/9)7 15.59 
1.0C 0.93 2.17 10,07 16:01 
1 .D -0.067 0.17 1J,97 16:02 
1.00 0.9m3 -0.83 10W97 16:04 
1.00 -0.067 3.17 IO:7 16:06 
100 -0.067 2.17 10)WF716:07 
1.00 -0.067 2.17 I:Y97 16:09 
1.00 -0.067 0.17 10):J/9716:10 
1.00 -0.067 3.17 1Q0647 16:12 
1.00 -0.067 2.17 10/9/9716:13 
1.00 -0.067 617 10CV716:15 
1.00 -0.067 0.17 1OS9W9716:16 
1.00 -0-067 4.17 10,'99716:18 
1.00 -0.067 1.17 10 3Y7 16:19 
1.00 -0.067 0.17 10/909716:21 
1.00 -0.067 1.17 10O97 16'23 
1.00 -0.067 0.17 10,<19716:24 
1.00 -0.067 -0.83 10)9#7 16 26 
1.00 -0.067 -0.83 1099716:27 

1.00 -0.067 1.17 103j9716:29 
100 -0067 2.17 1009s9716:30 
1.00 -0.067 1.17 1G09097 16:32

z 
CA

C 

51 
52 
53 
54 
56 
56 
57 
58 
50 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75

-0.235 
-0.235 
-0.235 
3.292 
3.292 
-0.235 
3.292 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Oda Acthdtw
WI m

BeM Activity



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 10/9/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 17-11

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):
dpm/ 100 cm 2  GM Survey 

Location Alpha Beta/Gamma (cpm) 
376 3.292 0.38 

377 -0.235 4.99 

378 -0.235 -4.22 

379 -0.235 -1.92 

380 -0.235 9.59 

381 3.292 -4.22 

382 -0.235 9.59 

383 -0.235 -1.92 

384 -0.235 2.68 

385 -0.235 -4.22 

386 -0.235 0.38 

387 -0.235 0.38 

388 -0.235 -4.22 

389 -0.235 -1.92 

390 -0.235 -1.92 

391 3.292 2.68 

392 -0.235 0.38 

393 -0.235 -1.92

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

/

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

394 -0.235 -1.92 

395 3.292 2.68 

396 3.292 2.68 

397 -0.235 0.38 

398 3.292 -1.92 

399 -0.235 9.59 

400 3.292 -1.92

T +

I I J

I I

+ +

t 1 4

1 
4

I 
I

I 4 4.

I & J

Date: 

Date:

//f
10//9

N-46
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L85100-W Low Background Counting System - Smear Analysis

Date: 1 Q(97 
Counting Unit id: I 

Data file name: C:%LBXLtANIT1 SME1DODI .XLD 
Batch Ended: 10A7 17:11 

Crossalk Correction: Not Applied 

Batch ID: CS 376-400
AaL � if

a naas MIJA II - I � -----------... z�.-..� I I

=i" 5UtuY

3.53 
353 
3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<AL 12.59 

<MDA 12.59 
,AL 12.59 

<MDA 12.59 
<AL 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 140D 

Application Revision: 3 

Apiplication Version: Standard

DPM a flags MDA 
0.38 3.30 <MDA 16.65 
4.99 4.64 <MDA 16.65 
-4.22 2.37 <MDA 16.65' 
-1.92 2.37 <MDA 16.65 
9.59 5.67 <AL 16.65 
-4.22 2.37 <MDA 16.65 
9.59 5.67 <AL 16.65 
-1 .92 237 <MDA 16.65 
2.68 4.03 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
0.38 3.30 <MDA 16.65 
0.38 3.30 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
2.68 4.03 <MDA 16.65 
0.38 3.30 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
2.68 403 <MDA 16.65 
2.68 4.03 <MDA 16.65 
0.38 3.30 <MDA 16.65 
-1.92 237 <MDA 16.65 
9.59 5.67 <AL 16.65 
-1-92 2.37 <MDA 16.65

(

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0 066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9gOB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM). 1.833333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
1.00 0.933 0.17 10,D9716:33 
1.00 -0.067 2.17 10,'°Ji7 16:35 
1 .00 -0.067 -1.83 11'097 16:37 
10.0 -0.067 -0.83 10,9O716:38 
1.0D -0.067 4.17 10/9E9716:40 
1.00 0.933 -183 109W716:41 
1.00 -0.067 4.17 10J9716:43 
1.00 -0.067 -0.83 10,997 16:44 
1.00 -0.067 1.17 1009716:46 
1 .00 -0.067 -1.83 1QeI97 16:47 
1.00 -0.067 0.17 1Q/97 16.49 
1.00 -0067 0.17 10/W9716:51 
1.00 -0.067 -1.83 10W7 16:52 
1.00 -0.067 -0.83 1009716:54 
1.00 -0.067 -0.83 100997 16:55 
1.00 0.933 1.17 1OjG3716:57 
1.00 -0.067 0.17 100:J9F7 16:58 
1.00 -0.067 -0.83 1009)97 17:00 
1.00 -0.067 -0.83 100,97 17:01 
1 00 0.933 1.17 10G1/97 17:03 
1.00 0.933 1.17 10,°M7 1 7:05 
1.00 -0.067 0.17 10"9717:06 
1.00 0.933 -0-83 10)9)97 17:08 
1.00 -0067 4.17 1QW97 17:09 
1.00 0.933 -0.83 1CM9G 7 17:11

Page 1 of I

(

-'~~II s Mw

76 
77 
78 
79 
a0 
81 
82 
63 
84 
85 
86 
87 
88 
09 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
"100

3.292 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
3.292 
3.292 
-0.235 
3.292 
-0.235 
3.292

BPWIOI #%L;UVIKv 10".6 A,•hJ-u
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm) 

401 -0.235 -1.92 

402 -0.235 14.19 

403 -0.235 0.38 

404 -0.235 2.68 

405 -0.235 -1.92 

406 -0.235 2.68 

407 3.292 0.38 

408 -0.235 9.59 

409 -0.235 9.59 

410 -0.235 -4.22 

411 -0.235 -1.92 

412 -0.235 -1.92 

413 -0,235 2.68 

414 -0.235 14.19 

415 3.292 4.99 

416 -0.235 7.29 

417 -0.235 4.99 

418 -0.235 0.38

Date: 10/9/97

Alpha Eff: 

Beta Eff:

Time: 17:49

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Serial #: Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

/("

Michele R. Sutton 

/aZ4k17-
I "-

N-48

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

419 -0.235 0.38 

420 3.292 -1.92 

421 -0.235 0.38 

422 -0.235 0.38 

423 -0.235 2.68 

424 -0.235 -4.22 

425 -0.235 0.38

+ +

1* 4.

I 4

9 
4.

t I

Date: 

Date:

10/9/97

/ /



LB5100-W Low Background Counting System - Smear Analysis

Date: 10/1007 

Counting Unt id: 1 
Data file name: C:%LBXLUNIT1JSME1A041 .XLD 
Batch Ended: 1 /•W7 17:49 

Crosstalk Correction: Not Applied 

Batch ID: CS 401-525 

--- A" AdWty 
Ca.i DPM a flags MDA 

1 -0.235 3.53 <MDA 12.59 
2 -0.235 3.53 <MDA 12.59 
3 -0.235 3.53 cMDA 12.59 
4 -0.235 3.53 <MDA 12.59 
5 -0.235 3.53 <MDA 12.50 
6 -0.235 3.53 <MDA 12.50 
7 3.292 3.53 <AL 12.59 
8 -0.235 3.53 <MDA 12.59 
9 -0.235 3.53 <MDA 12.50 
10 -0.235 3.53 <MDA 12.50 
11 -0.235 3.53 <MDA 12.59 
12 -0.235 3.53 <MDA 12.50 
13 -0.235 3.53 <MDA 12.59 
14 -0.235 3.53 <MDA 12.50 
15 3.292 3.53 <AL 12.59 
16 -0.235 3.53 <MDA 12.50 
17 -0.235 3.53 <MDA 12.50 
18 -0.235 3.53 <MDA 12.59 
19 -0.235 3.53 <MDA 12.59 
20 3.292 3.53 <AL 12.50 
21 -0.235 3.53 <MDA 12.59 
22 -0.235 3.53 <MDA 12.59 
23 -0.235 3.53 <MDA 12.59 
24 -0.235 3.53 <MDA 12.50 
?5 -0.235 3.53 <MDA 12.50

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

Beta Acivity 
DPM I flags MDA
-1.92 
14.19 
0.38 
2.68 
-1.92 

2.68 
0.38 
9.50 
9.50 
-4.22 
-1.92 
-1.92 
2.68 

14.19 
4.99 
7.29 
4.99 
0.38 
0.38 
-1.92 
0.38 
0.38 
2.68 
-4.22 
0.38

2.37 <MDA 16.66 
6.55 <AL 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
5.67 <AL 16.65 
5.67 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
6.55 <AL 16.65 
4.64 <MDA 16.65 
5.18 <AL 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65

Alpha efficiency log file: TH23DAB 

Alpha Efficiency: 20.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Mea Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 -0.83 1IW9G717:12 
1.00 -0.067 6.17 1/QC97 17:14 
1,00 -0.067 0.17 11009717:15 
1.00 -0067 1.17 1OFW99717:17 
1.00 -0.067 -0.83 10/919717:18 
1.00 -0.067 1.17 1COGG7 17:20 
1.00 0.933 0.17 1Cli,97 17:21 
1.00 -0.067 4.17 10GG717:23 
1.00 -0.067 4.17 10G0717.25 
1.00 -0-067 -1.83 1OQ 7 17:26 
1.00 -0.067 -0.83 10,.G717:28 
1.00 -0.067 -0.83 10607 17:29 
1.00 -0.067 1.17 10f9"717:31 
1.00 -0.067 6.17 10,W7 17:32 
1.00 0.9M3 2.17 t 97 17:34 
1.00 -0.067 3.17 110997 17:35 
1.00 -0.067 2.17 1019V97 17:37 
1.00 -0.067 017 10/%97 17:39 
1.00 -0.067 017 10°G9717:40 
1.00 0.933 -0.83 100'97 17:42 
1.00 -0.067 017 1OQW97 17:43 
1.00 -0-067 0.17 1U9*9717:45 
100 -0067 1.17 10I9/9717:46 
1.00 -0.067 -1.83 10&97 17:48 
1.00 -0067 017 106W9717:49

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

426 -0.235 2.68 

427 -0.235 0.38 

428 -0.235 7.29 

429 -0.235 -1.92 

430 -0.235 -4.22 

431 -0.235 -4.22 

432 6.818 2.68 

433 -0.235 0.38 

434 -0.235 9.59 

435 -0.235 4.99 

436 -0.235 7.29 

437 -0.235 -4.22 

438 -0.235 9.59 

439 -0.235 11.89 

440 -0,235 9.59 

441 -0.235 7.29 

442 -0.235 -1.92 

443 -0.235 0.38

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/9/97 Time: 

28.35% Alpha Bkg (cpm): 

43.45% Beta Bkg (cpm): 

- Cal. Due Date: 

Bkg (cpm):

18:28 

0.07 

1.83

dpm/ 100 cm2  GM Survey 

Location Alpha Beta/Gamma (cpm) 
444 -0.235 4.99 

445 -0.235 0.38 

446 -0.235 0.38 

447 -0.235 9.59 

448 -0.235 -1.92 

449 -0.235 -1.92 

450 3.292 0.38

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

N-50

Date: 

Date:

10/9/97



LB5100-W Low Background Counting System - Smear Analysis

Date: 10/1097 
Counting Unit id: I 

Data file name: C:"BXLWUNITISME1B002.XLD 

Batch Ended: 1(087 18:28 

Crosstalk Correction: Not Applied

Batch ID: CS 426-450 

Alpha Ac~thri

Alpha activity action level (DPM): 20.00 

Beta activiy action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3 

Application Version: Standard

Bean Activity JI. . -a-gfs DPM a flags MDA j ~DPM u flags MDA

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
4.9D 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.56 

<MDA 12.59 
<MDA 12.59 
<MDA 12.56 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.56 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59

2.68 
0.38 
7.29 

-1.92 
-4.22 
-4.22 
2.68 
0.38 
9.59 
4.99 
7.29 
-4.22 
9.59 

11.89 
9.59 
7.29 

-1.92 
0.38 
4.99 
0.38 
0.38 
9.59 
-1-92 
-1.92 
0.38

4.03 'MDA 16.65 
3.30 <MDA 16.65 
5.18 <AL 16.65 

2.37 <MDA 16.65 

2.37 <MDA 16.65 

2.37 cMDA 16.65 

4.03 <MDA 16.65 

3.30 <MDA 16.65 
5.67 <AL 16.65 

4.64 'MDA 16.65 
5.18 <AL 16.65 
2.37 -MDA 16.65 
5.67 <AL 16.65 
6.12 <AL 16.65 
5.67 cAL 16.65 
5.18 <AL 16.65 
2.37 <MDA 16.65 
3.30 cMDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
5.67 <AL 16.65 
2.37 ,MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65

(

1.17 OIW97 17:51 

0.17 10/Q7 17:53 

3.17 1019J97 17:54 

-0.83 10)97 17:56 

-1.83 10/9W97 17:57 

-1.83 10OW717:59 

1.17 1097 18:00 

0.17 10W97 18:02 

4.17 1097 18:04 

2.17 10/997 18:05 

3.17 10F9718:O7 

-1.83 10,9697 18:06 

4.17 10&997 18:10 
5.17 1Q/9718:11 
4.17 1OJE7 18:13 
3.17 10&997 18:14 
-0.83 101919718:16 
0.17 1097 18:18 
2.17 100997 18.19 
0.17 10W718:21 
0.17 10191718:22 
417 10,997 18:24 
-0.83 10,F9-97 18:2 5 
-0.83 10&C197 18:27 
0.17 10Q997 18:28

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000
Alpha Correction Factor. 1 000

Beta efficiency log file: SR9QAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0067 

1.00 1.933 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

1.00 -0.067 

I.0O -0.067 

1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1.00 -0.067 
1,00 -0.067 
1.00 -0067 
1.00 -0067 
1.00 -0067 
10.0 -0.067 
1.00 0933

Page 1 of I
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Carrie 
26 
27 
28 
29 
30 
31 
32 

33 
34 

35 
36 
37 
38 
38 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50

-0.235 
-04235 
-0.235 
-0.235 
-0.235 
-0.235 
6.818 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292

(
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

451 3.292 9.59 

452 -0.235 0.38 

453 -0.235 2.68 

454 3.292 21.1 

455 6.818 4.99 

456 -0.235 2.68 

457 -0.235 9.59 

458 -0.235 4.99 

459 -0.235 2.68 

460 -0.235 16.49 

461 -0.235 18.79 

462 -0.235 4.99 

463 -0.235 4.99 

464 -0.235 2.68 

465 -0.235 2.68 

466 -0.235 0.38 

467 -0.235 0.38 

468 -0.235 9.59

Date: 10/23/97

Alpha Eff: 

Beta Eff:

Time: 17:47

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Serial #: - Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

/'

Michele R. Sutton W[2•/

/ i/

N-52

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

469 -0.235 -1.92 

470 -0.235 2.68 

471 -0.235 -1.92 

472 -0.235 -4.22 

473 -0.235 0.38 

474 -0.235 7.29 

475 3.292 0.38

t 4 I.

4.

1� 
4

t 4. 4

1 1-

1 4 4

Date: 

Date:

10/23/97 

/7A-&
/ /
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LB51OO-W Low Background Counting System - Smear Analysis

Date: 1Y23197 
Counting Unit id: 1 

Data file name: C:%LBX.•JUNIT1%SME1C026.XLD 
Batch Ended: IM1A7 17:47 

Croastalk Correction: Not Applied

Batch ID: CS 451-475 

DPM a flags MDA

3.53 
3.53 
3.53 
3.53 
499 
3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

'AL 12.5D 

<MDA 12.59 
<MDA 12.59 

<AL 12.56 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.56 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha actMty action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 14@0 

Applicaton Revision: 3 

Application Version: Standard 

Bet• Ac$-ky 
DPM a flags MDA

9.56 
0.38 

2.68 
21.10 
4.99 
2.68 
9.59 
4.99 
2.68 

16.49 
18.79 
4.99 
4.99 
2.68 
2.68 
0.38 
0.38 
9.59 
-1.92 
2.68 
-1.92 
-4.22 
0.38 
7.29 
0.38

5.67 <AL 16.65 

3.30 4MDA 16.65 

4.03 <MDA 16.65 

7.68 <AL 16.65 

4.64 <MDA 16.65 

4.03 <MDA 16.65 

5.67 <AL 16.65 

4.64 <MDA 16.65 

4.03 <MDA 16.65 

6.94 <AL 16.65 

7.32 <AL 16.65 

4.64 <MDA 16.65 

4.64 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
5.67 <AL 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16-65 
5.18 <AL 16.65 
3.30 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28,65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000

Beta efficiency log file: SR90AB 
Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time

1.00 
1.00 
1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 
1.0D 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

0.933 
-0.067 
-0.067 
0.933 
1.933 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0067 
-0.067 
-0.067 
-0.067 
-0,067 
-0,067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0067 
-0.067 
-0.067 
-0.067

(

4.17 10r2319717:11 

0.17 10f397 17:12 

1.17 10/2309717:14 

9.17 10123197 17:15 

2.17 1Or2319717:17 

1.17 1123/9717:18 

4.17 1t237 17:20 

2.17 10r207 17:21 

1.17 1012"3197 17:23 

7.17 1002397 17:24 

8.17 1023097 17:26 

2.17 101237 17:27 

2.17 10/239717:29 
1.17 112309717:30 
1.17 1012397 17:32 
0.17 10/2397 17:34 
0.17 101230717:35 
4.17 10/2319717:37 
-0.83 1W23197 17:38 
1.17 10023097 17:40 
-0.83 1012319717:41 
-1.83 10/23197 17:43 
0.17 10/2319717:44 
3.17 1023197 17:46 
0.17 1023197 17:47

Page 1 of 1
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51 

52 

53 

54 

56 

56 

57 

5B 

56 

60 

61 

62 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75

3.292 
-0.235 
-0.235 
3.292 
6.818 
-0.235 
-04235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.236 
-0.235 

,-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

. Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug2-98 

Survey Instr. Model:

Date: 10/9/97

Alpha Eff: 

Beta Eff:

Time: 19:34

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Serial #: Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

476 -0.235 14.19 

477 -0.235 4.99 

478 -0.235 0.38 

479 -0.235 0.38 

480 -0.235 7.29 

481 -0.235 2.68 

482 -0.235 2.68 

483 -0.235 -1.92 

484 -0.235 2.68 

485 -0.235 0.38 

486 -0.235 -1.92 

487 -0.235 7.29 

488 -0.235 2.68 

489 -0.235 4.99 

490 -0.235 0.38 

491 -0.235 4.99 

492 -0.235 0.38 

493 -0.235 2.68

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton• 9 ..

/~
/1�J

N-54

dpmi 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

494 -0.235 0.38 

495 -0.235 -1.92 

496 -0.235 0.38 

497 -0.235 9.59 

498 -0.235 4.99 

499 -0.235 -4.22 

500 3.292 -1.92

r I

1 4

t I 4.

I 
J

7 4

t I' i

4.

I ¶ +

4 
4

I I 4.

Date: 

Date:

10/9/97
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L85100.W Low Background Counting System - Smear Analysis

Date: 10/1Q97 
Counting Unit id: 1 

Data file name: C:%LBXLUJNITISME1D002.XLD 
Batch Ended: 1(A7 19-34 

Crosialtk Correction: Not Appled

Alpha activity action level (DPM): 2M.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3

Batch ID: CS 476-500 

Alpha Ac~v"~ _ _

a flags MDA
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Application Version: Standard

BeDMa 
DPM 0
14.19 

4.59 

0.38 

0.38 

7.29 

2.68 

2.68 

-1.92 

2.68 

0.38 

-1.92 

7.29 

2.68 
4.99 
0.38 
4.59 
0.38

6.55 <AL 16.65 

4.64 .cMDA 16.65 

3.30 <MDA 16.65 

3.30 <MDA 16.65 

5.18 <AL 16.65 

4.03 <MDA 16.65 

4.03 <MDA 16.65 

2.37 <MDA 16.65 

4.03 <MDA 16.65 
330 <MDA 16.65 
2.37 <MDA 16.65 
5.18 <AL 16.65 
4.03 <MDA 16.65 
4.64 <MDA 1665 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1 .000 
Beta efficiency log file: SRgOA8 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: I OW0 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 6.17 10/9F9719:09 
1.00 -0.067 2.17 10lJ97 19:10 
1.00 -0.067 0.17 10#9t97 19:12 
1.00 -0.067 0.17 1Q009719:14 
1.00 -0.067 3.17 107 19:15 
1.00 -0.067 1.17 1OQW719:17 
1.00 -0.067 1.17 1OFJ99719:18 
1.00 -0067 -0.83 10G7 19:20 
1.00 -0.067 1.17 10S93719:21 
1.00 -0.067 0.17 1009719:23 
1.00 -0.067 -0.83 10"7 19:24 
1.00 -0.067 3.17 100909719:26 
1.00 -0.067 1.17 10 W7 19:27 
1.00 -0.067 2.17 10/9)9719:29 
1.00 -0.067 0.17 10Q/I719:31 
1.00 -0.067 2.17 10)3997 19:32 
1.00 -0.067 0.17 109)9719:34

Page 1 of 1

Il

-dl
76 
77 
78 

79 
80 
81 
82 
83 
84 

85 
86 
87 
a8 
89 
90 
91 
92

DPM
-0.235 
-0.235 

-0-235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

C ,=
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LB51OO-W Low Background Counting System - Smear Analysis

Date: 10110)97 
Counting Unit id: I 

Data file name: C:%LBXLUJNITISMEID0C2.XLD 

Batch Ended: 11010970Q39 
Crossta"k Correction: Not Applied 

Batch ID: CS 476-600

Carriu
AIPa ActiViy

DPM a

Alpha activity action level (DPM): 20.00 

Beta actMty action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

APPlcaton Revision: 3 

Applcation Version: Standard

-II. - ii
- a�flwt� 41 - --

tla MIDA II PM
--- . .. ..... "'- - I,,/4, [ll f 4J, lM L;PM 1 l3 • _ Tina,

I
ii

Alpha efficiency log file: TH23QAB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1 .)00

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000
Count Alpha Beta Completion

01k -A £1Vr a&1

94 

95 
96 

97 

98 

99 

100

-0.236 

.0.235 

-O.235 
-0.235 

-0.235 
-. 235

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 

3.53

<MDA 12.59 

cMDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59

Z.005 

0.35 

-1.92 
0.38 

9.59 

4.99 

-4.22 

-1.92

403 <MDA 16.65 

3.3D MDA 16.65 

2.37 <MDA 16.65 

3.30 <MDA 16.65 

5.67 <AL 16.65 
4.64 <MDA 16.65 

2.37 <MDA 16.65 

2.37 <MDA 16.65

- 4 I � 
j:r.

1.00 -0.067 
1.00 -0.067 
1.00 -0.067 

1.00 -0.067 

10.0 -0.067 

1,00 -0.067 

1.00 -0.067 

1.00 0.933

1.17 10/10/70:28 
0.17 10/10/97O:30 

-0.83 10/V1l97 0:31 

0.17 10/10F970:33 

4.17 10/10/970:34 

2.17 10/10,97 0:36 

-1.83 10/10)970:37 

-0.83 10/10#97 0:39

Page 1 of 1
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RS-35 (8-96) SurveY Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

501 -0.235 7.29 
502 -0.235 -4.22 

503 -0.235 9.59 

504 -0.235 -1.92 

505 -0.235 4.99 

506 -0.235 7.29 

507 -0.235 -1.92 

508 -0.235 0.38 
509 3.292 -1.92 

510 -0.235 0.38 

511 3.292 4.99 

512 -0.235 0.38 

513 -0.235 4.99 

514 -0.235 4.99 

515 -0.235 -4.22 

516 -0.235 2.68 

517 3.292 -4.22 

518 -0.235 2.68 _

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/10/97 Time: 7:20 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton',iU9f/t Id/4-1
'I

"A•/"

N-57

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

519 -0.235 -1.92 

520 -0.235 2.68 

521 -0.235 0.38 

522 -0.235 0.38 

523 -0.235 -1.92 

524 -0.235 -1.92 

525 -0.235 2.68 -

1" + L

1 I4

f t +

4.

+

1*

Date: 

Date:

10/10/97

f i I

i I
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LB5100-W Low Background Counting System - Smear Analysis

Date: 10110/97 

Counting Untid: 1 
Data file name: C:%LBXLWJNIT1,SME1A042.XLD 

Batch Ended: IY10197 7:20 
Crosstalk Correction: Not Applied 

Batch ID: CS 501.-525 

SAlpha Acfvasy 

Car PM a flaps MDA
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<MDA 12.59 

<cMDA 12.50 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

Bela AcIl•ys M

�11 7.29 
-4.22 
9.59 
-1.92 
4.99 
7.29 

-1.92 
0.38 
-1-92 
0.38 
4.99 

0.38 
4.99 
4.99 
-4.22 
2.68 
-4.22 
2.68 

-1.92 
2.68 
0.38 
0.38 
-1.92 
-1.92 
2.68

5.18 <AL 16.•5 
2.37 <MDA 16.65 
5.67 <AL 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 

5.18 <AL 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 

2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65

,.

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

-Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000 

Count Alpha Bela Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 3.17 1011097 6:43 
1.00 -0.067 -0.83 10/10/97 6:45 
1.00 -0.067 4.17 10/1097 6:46 
1.00 -0.067 -0.83 10/100976:48 
1.00 -0.067 2.17 101101976:49 
1.00 -0.067 3.17 10/10,976:51 
1.00 -0.067 -0.83 10110J7 6:52 
1.00 -0067 0.17 110,497 6:54 
1.00 0.933 -0.83 10/110976:56 
1,00 -0.067 0.17 10110/976:57 
1.00 0.933 2.17 10/10/97 6:59 
1.00 -0.067 0.17 10/10197 7:00 
1.00 -0.067 2.17 10110197 7:02 
1.00 -0.067 2.17 101097 7:03 
1.00 -0.067 -1.83 10110,97 7:05 
1.00 -0.067 1.17 10/10M7 7:0 
1.00 0.933 -1.83 10C1097 7:08 
1.00 -0.067 1.17 10/1097 7:09 
1.00 -0.067 -0.83 10/10,97 7:11 
1.00 -0067 1.17 10110,97 7:13 1.00 -0.067 0.17 10/10/97 7:14 
1.00 -0.067 0.17 10/IOF97 7:16 

1.00 -0.067 -0.83 1010/97 7*17 
1.00 -0.067 -0.83 10/1097 7.19 
1.00 -0.067 1.17 10110(97 7:20

Page I of 1
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I0

1 

2 
3 
4 
5 
6 
7 
8 

9 

10 

11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

-0.236 
-0.235 

-0.235 
-0.235 
-0.235 
-0.236 
-0.235 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (SIN 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpmi 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

526 -0.235 -1.92 
527 -0.235 4.99r 

528 -0.235 -1.92 

529 -0.235 0.38 

530 -0.235 4.99 

531 -0.235 7.29 

532 3.292 -4.22 

533 3.292 2.68 

534 -0.235 2.68 

535 -0.235 0.38 

536 -0.235 0.38 

537 -0.235 0.38 

538 -0.235 4.99 

539 -0.235 0.38 

540 -0.235 4.99 

541 -0.235 9.59 

542 -0.235 4.99 

543 -0.235 -4.22

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/10/97 Time: 8:37 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

544 -0.235 7.29 545 -0.235 0.38 
546 -0.235 0.38 

547 -0.235 0.38 

548 -0.235 0.38 

549 -0.235 0.38 

550 -0.235 -1.92 

551 -0.235 -1.92 

552 -0.235 4.99 

553 -0.235 2.68 

554 -0.235 23.4 

555 -0.235 0.38 

556 -0.235 0.38 

557 -0.235 -1.92 

558 -0.235 7.29 

559 -0.235 -4.22 

560 -0.235 0.38 

561 -0.235 7.29

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton 10(h I/qj

(..

Page 1 of 2 

N-59

Date: 

Date:

10/10/97 
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm2  GM Survey 
Location Alpha BetalGamma (cpm) 

562 -0.235 -1.92 

563 -0.235 9.59 

564 -0.235 7.29 

565 -0.235 -1.92 

566 -0.235 2.68 

567 -0.235 2.68 

568 -0.235 -1.92 

569 -0.235 2.68 

570 -0.235 2.68 

571 -0.235 -1.92 

572 -0.235 -1.92 

573 -0.235 0.38 

574 -0.235 -4.22 

575 3.292 4.99

Date: 10/10/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 8:37

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

Page 2 of 2

N-60

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm)

Date: 

Date:

10/10/97



II -1.92 

4.99 

-1.92 

038 

4.99 

7.29 

-4.22 

2.68 

2.68 

0.38 

0-38 

0.36 

4.9D 
0.38 
4.99 
9.59 
4.99 
-4.22 
7.29 
0.38 
0.38 
0.38 
038 
0.38 
-1.92 
-1.92 
4.99

(

L85100-W Low Background Counting System - Smear Analysis

Date: 10/10-97 
Counting Unt id: 1 

Data file name: C:LBXlV.UNlTIMME1C009.XLD 
Batch Ended: 10/1007 8:37 

Crosstalk Correction: Not Applied

Batch ID: CS 526-575

a a- M&A

<MDA 12.59 
<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.69 

,AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
eMDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3 

Application Version: Standard

11 - . - - -

=ai I tl-i

I ...... ... I1 MU% IUme min) CI'M CPM Date - Time

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0,066666667 
Alpha Correction Factor: 1.000

Beta efficiency log file: SR9OAB 
Beta Efficiency: 43.45%

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1,000

Beta Correction Factor 1 000
Count Alpha Beta Completion

2.37 <MDA 16.65 

4.64 <MDA 16.65 
2.37 <MDA 16.65 

3.30 <MDA 16.65 

4.64 <MDA 16.65 

5.18 <AL 16.65 

2.37 <MDA 16.65 

4.03 <MDA 16.65 

4.03 cMDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 

3.30 <MDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
5.67 <AL 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
3.30) <MDA 16.65 
3.30 <MDA 16.65 
3.30 <IDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 1665 
2.37 <MDA 16.65 
4.64 <MDA 16.65

II 1.00 

1.00 

1.00 

100 

1.00 

1.00 

1.00 

100 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
100 
1.00

-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
0.933 
0.933 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0067 
-0.067 
-0067 
-0.067 
-0.067 
-00.67 
-0-067 
-0.067

C

-0.83 10/10097 7:22 

2.17 10/1097 7:24 

-0.83 10/10-97 7:25 

0.17 10/10/97 7:27 
2.17 I0/10097 7:28 

3.17 10/1097 7:30 

-1.83 10/10-97731 

1.17 10/1)097 7:33 

1.17 10/107 7.34 

0.17 10/1-97 7:36 

0.17 10/10197 7:38 

0.17 10/10097 7:39 
2.17 10/11097 7:41 
0.17 10/10-97 7:42 
2.17 10/10197 7:44 
4.17 10/10,97 7:45 

2.17 10/10097 7:47 
-1.83 10/10/97 7:48 
3.17 10/10#97 7:50 
0.17 10/109)7 7:52 
0.17 10/1097 7.53 
0.17 10110/97 7:55 
0.17 10/10/97 7:56 
0.17 10/106977:58 
-0.83 10/11097 7:59 
-0.83 10/10.978:01 
217 10/11)978.02

Page I of 2

(:

,LlUIIUUI
-41

II26 
27 
28 
29 
30 
31 
32 
33 

34 

35 
36 
37 
38 
38 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52

LojM

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-04235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

npu
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LB1OO-W Low Background Counting System - Smear Analysis

Date: 10/10.97 
Counting Unit id: 1 

Data file name: C:%LBXL\UNITISMEIC009.XLD 

Batch Ended: 10110.978:37 

Croestak Correction: Not Applied

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3

Batch ID: CS 526-575 

Alph ActIv~ty 
DPM a flags MDA 

-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 353 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59

Application Version: Standard 

BDaa Activity 
DPM a flags MDA
2.68 
23.40 
0.38 
0.35 
-1.92 
7.29 
-4.22 
0.38 
7.29 
-1.92 
9.59 
7.29 

-1.92 
2.68 
2.68 
-1.92 
2.68 
2.68 
-1.92 
-1.92 
0.38 
-4.22

4.03 <MDA 16.65 
8.02 <AL 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
5.18 <AL 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
5.18 <AL 16965 
2.37 <MDA 16.65 
5.67 <AL 16.65 
5.18 cAL 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000

Beta efficiency log file: SR9QAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
10.0 -0.067 1.17 10/10197 8:04 
1.00 -0067 10.17 10/110/97 8:06 
1.00 -0.067 0.17 10/1097 8:07 
1.00 -0.067 0.17 10/10.97 8:09 
1.00 -0.067 -0.83 10/10097 8:10 
1.00 -0.067 3.17 10/10.978:12 
1.00 -0.067 -1.83 10C10)978:13 
1.00 -0-067 0.17 10O10/978'15 
1.00 -0.067 3.17 10/10.G78:16 
1.00 -0.067 -0.83 10/11/978:18 
1.00 -0.067 4.17 101101978:20 
1.00 -0.067 3.17 101101978:21 
1.00 -0.067 -0.83 10/100978:23 
1.00 -0.067 1.17 10/10(978:24 
1.00 -0067 1.17 10110/978:26 
1.00 -0.067 -0.83 10/10C97 8:27 
1.00 -0.067 1.17 10/10.978:29 
1.00 -0.067 1.17 10/101978:30 
1.00 -0.067 -0.83 10/10.97 8:32 
1.00 -0067 -0.83 10/1097 8:34 
1.00 -0.067 0.17 10/10/97 8:35 
1.00 -0.067 -1.83 10/10/97 8:37

Page 2 of 2

,

54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
as 
66 
67 

09 

70 
71 
72 
73 
74

(



LI.5100-W Low Background Counting System - Smear Analysis

Date: 10/10/97 

Counting Unit id: 1 

Data fie name: C:%LBXLUNIT1ISME1C009.XLD 

Batch Ended: 1011G0791t1 
Crostalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 1OD.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3 

Application Version: Standard 
Batch ID: CS 526-575 
m . . . m

lF•imq I UPIM

I I-

A-Yha AdMi,7 II RmtzA hAthIh
a flags MDA II DPM

a flans UflA I
16.6544.C" <MUA•""*' "•""• I I -*.*

Alpha efficiency Vg file: TH23CAB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1 .000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1 .33•333 

Beta Correction Factor: 1 000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
1.00 0.93 2.17 10/100979:11

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

-_ Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

576 -0.235 4.99 

577 -0.235 -1.92 

578 -0.235 37.21 

579 -0.235 2.68 

580 -0.235 -1.92 

581 -0.235 7.29 

582 -0.235 2.68 

583 -0.235 7.29 

584 -0.235 0.38 

585 -0.235 -1.92 

586 -0.235 -1.92 

587 -0.235 4.99 

588 -0.235 -1.92 

589 -0.235 0.38 

590 -0.235 44.11 

591 -0.235 -1.92 

592 3.292 -4.22 

593 -0.235 4.99

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/10/97 Time: 9:49 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpml 100 cm' GM Survey 

Location Alpha Beta/Gamma (cpm) 
594 -0.235 4.99 

595 -0.235 2.68 

596 -0.235 0.38 

597 -0.235 0.38 

598 -0.235 0.38 

599 -0.235 0.38 

600 -0.235 2.68

& & J

Comments:

Performed By: 

Reviewed By:

Mi _ele R. Sutton /• 21q7

/

N-64

I2 + I

4. 1 _____-

I 
4.

7

+ *1* I

4 
1 

4

I 
I

* 
4.

Date: 

Date:

10/10/97

I i I

i i i

10/10/97

///
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LB5100-W Low Background Counting System - Smear Analysis

Date: 1011I,97 

Counting Unit id: 1 

Data file name: C:%LBXLUNITI,,,ME1 F003.XLD 

Batch Ended: 10/10/979.49 

Crostalk Correction: Not Appled 

Batch ID: CS 576-a00

AN Activuiy

LKarrmq I UIM
a flacs MDA IIDPM

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Alpha activity action level (OPM): 20.00 

Beta actiy action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

__ J ... t.a A.. . ...SMDA i P

<MDA 12.59 
<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<cMDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

4.99 
-1-92 
37.21 
2.60 
-1.92 
7.29 
2.68 
7.29 
0.38 

-1.92 
-1.92 
4.99 

-1.92 
0.38 

44.11 
-1.92 
-4.22 
4.99 
499 
2.68 
0.38 
0.38 
0.38 
0.3B 
2.68

4.64 <MDA 16.65 
2.37 <MDA 16.65 

9.83 <AL 16.65 

4.03 <MDA 16.65 

2.37 <MDA 16.65 

5.18 <AL 16.65 

4.03 <MDA 16.65 

5.18 <AL 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 

2.37 <MDA 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
10.63 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65

Alpha efficiency 4o file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crossalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 10000 

"Bea efficiency log file: SR9QAB 

Beta Efficiency: 43.45% 
Beta into Alpha Cro1i7alk: 0.66% 

Beta Background (CPM): 1.82133333339 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (rain) CPM CPM Date - Time 

1.00 -0.067 2.17 10/101979:12 
1.00 -0.067 -0.83 10/10)979:14 
1.00 -0.067 16.17 10/10/979:15 
1.00 -0.067 1.17 10/10/b979:17 
1.00 -0.067 -0.83 10/1O97 9:19 
1.00 -0.067 3.17 1011097 9:20 
1.00 -0067 1.17 10/10)979:22 
1.00 -0.067 3.17 10/101979:23 
1.00 -0.067 0.17 10/10/979:25 
1.00 -0.067 -0.83 10/10,97 9:26 
1.00 -0.067 -0.13 10/10/979:28 
1.00 -0.067 2.17 10/101979:29 
1.00 -0.067 -0183 10/10)979.31 
1.00 -0067 .17 10/100979:32 1.00 0.9M3 19.17 10/10097 9r.34 
1 .00 -0.067 -0.83 10/10/97 9.35 
1.00 0.933 -1.83 10/10)97 9-37 
I1.00 -0.067 2.17 I0/10F:7 9:38 
1 .0O -0.067 2.17 10/10,(97 9:4o 
1.00 -0-067 1.17 10110197 9:41 
1.00 -0.067 0.17 10110)979:43 
1.00 -0067 017 10/100979:44 
1.00 ..0067 0. 17 10/10197 9:46 
1 .OD: -0.067 O, 17 10/10197 9.47 
1.00 -0.067 1.17 10/10#97 9:49

Page 1 of 1
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II76 
77 
78 
79 

,80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.236 
-0.235 
-0.235 
-0.235
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

601 -0.235 -1.92 

602 -0.235 -1.92 

603 -0.235 0.38 

604 -0.235 2.68 

605 -0.235 0.38 

606 -0.235 4.99 

607 -0.235 -4.22 

608 -0.235 4.99 

609 -0.235 -1.92 

610 -0.235 0.38 

611 -0.235 7.29 

612 -0.235 11.89 

613 -0.235 4.99 

614 -0.235 2.68 

615 -0.235 -1.92 

616 -0.235 -1.92 

617 3.292 2.68 

618 -0.235 2.68

Date: 10/10/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 10:26

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83

Cal. Due Date: 

Bkg (cpm):

-4 .1. &

Comments:

Performed By: 

Reviewed By:

Michele R. Suttor 4PA 1,O/ZI 1q,

/ / /

N-66

dpm/ 100 cm- GM Survey 
Location Alpha Beta/Gamma (cpm) 

619 -0.235 4.99 

620 -0.235 -1.92 

621 -0.235 -1.92 

622 -0.235 0.38 

623 -0.235 0.38 

624 -0.235 -1.92 

625 -0.235 2.68 -

I~ I i

1 4

I I +

t 4 4.

t 4 4.

4 4 1

.4. .4.

Date: 

Date:

10/10/97 

Z
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L85100.W Low Background Counting System - Smear Analysis

Date: 10/11 7 
Counting Unt id: 1 

Data file name: C:%LBXL•UNITISMEIA043.XLD 
Batch Ended: 1W10107 1.26 

Croest* Correcto: Not ApplWd 

Batch ID: CS 601-625
AM- ~1

0 o fA IfP

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): IOD.00 

Certainty level for MDA and flags: 95,.O% 

High Voltage setting: 149o 

Application Revision: 3 

Application Version: Standard

=I Ia - - 4k.

<MDA 12.50 
<MDA 12.5D 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.50 
<MDA 12.50 
<MDA 12.50 
<MDA 12.50 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
cMDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59

A I*•J• -- A .. A .. I-

-1.92 
•-1.92 

0.38 

2.68 

0.38 

4.99 

-4.22 

4.99 

-1,92 

0.38 

7.29 

11.89 

4.99 
2.68 

-1.92 
-1.92 
2.68 
2.68 
499 
-1.92 
-1.92 
0.38 
0.38 

-1.92 
2.68

a flags MDA 

2.37 <MDA 16.65 

2.37 <MDA 16.65 

3.30 'MDA 16.65 

4.03 <MDA 16.65 
3.30 <MDA 16.65 

4.64 <MDA 16.65 

2.37 <MDA 16.65 

4.64 cMDA 16.65 
2.37 <MDA 16.65 

3.30 <MDA 16.65 
5.18 <AL 16.65 
6.12 <AL 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
2.37 cMDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.66 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65

Alpha efficiency log file: TH231AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666W7 
Alpha Correctio Factor: 1 .00

Beta efficiency log file: SROAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1 .833333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
1.00 -0.067 -0.83 10/4IO97 9:50 
1.00 -0.067 -0.83 10/1 097 9:52 
1.00 -0.067 0.17 10110)979'53 
1.00 -.067 1.17 10/104979:55 
1.00 -0.067 0.17 10/1(179:56 
1.00 -0067 2.17 10l10/979:58 
1.00 -0.067 -1.83 10/10)97 9:59 
1.00 -0.067 2.17 1Q/10497 10.01 
100 -0.067 -0.83 10/1(19710:02 
1.00 -0.067 0.17 10/149710:04 
1.00 -0.067 3.17 10/1197 10:05 
1.00 -0.067 5.17 10/10/97 10.07 
1.00 -0.067 2.17 1CY10I97 10:08 
1.00 -0.067 1.17 10/1397 10:10 
10.0 -0.067 -0.83 10/1097 10:11 
1 .O -0.067 -0.83 10/1(9710:13 
1.00 0.933 1.17 10/107 10:14 
1.00 -0.067 1.17 10/197 10.16 
1.00 -0.067 2.17 10/10097 10:17 
1.00 -0067 -0.83 10/10)97 10:19 
t.O -0.067 -0.83 10/10/97 10:20 
1.00 -0067 017 10/10097 10:22 
1.00 0933 0.17 10/1049710:23 
1.00 -0.067 -0.83 10/Y1O7 10:25 
1.00 0.933 1.17 10/10)97 10:26

Page I of 1
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1 

2 
3 
4 
5 
6 
7 
8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

UZM

-0.235 
-0.235 
-0.236 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-1.235 
-0.235 
-0.235 
-0.235 
-0.236 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
3.292
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpml 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm) 

626 -0.235 -4.22 

627 -0.235 0.38 

628 -0.235 0.38 

629 -0.235 11.89 

630 -0.235 7.29 

631 -0.235 2.68 

632 -0.235 4.99 

633 -0.235 -4.22 

634 -0.235 0.382 

635 -0.235 0.38 

636 -0.235 0.38 

637 -0.235 -1.92 

638 -0.235 0.38 

639 -0.235 0.38 

640 -0.235 0.38 

641 -0.235 0.38 

642 -0.235 0.38 

643 -0.235 -1.92

Date: 10/11/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 12:31

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton,'ýfVw L614,j

/

Date: 10/1 

Date: 117/ 74
//

N-68

dpml 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm) 

644 -0.235 -4.22 

645 -0.235 2.68 

646 -0.235 -1.92 

647 -0.235 11.89 

648 -0.235 0.38 

649 -0.235 9.56 

650 -0.235 2.68

t 
4

1- 4.
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(.

LBS100-W Low Background Counting System - Smear Analysis

Date: 10/11197 

Counting Unit id: I 

Data file name: C:%LBXLIUJNITIfSME1B004.XLD 

Batch Ended: 10/11/97 12:31 

Crosstalk Correction: Not Applied 

Batch ID: CS 626-650

PA a MDA - -amy D 
Card DPM a flags MD II a flaas MDA

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

AppIcation Revision: 3 

Applicaton Version: Standard

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<cMDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59

II . .. .

-4.22 

0.38 

0.38 

11.89 

7.29 

2.68 

499 

-4.22 

0.38 

0.38 

0.38 

-1.92 

0.38 
0.38 
0.38 
0.38 
0.38 
-1.92 
-4.22 
2.68 
-1.92 
11.89 
0.38 
9.59 
2.68

2.37 <MDA 16.65 
3.30 <MDA 168.  
3.30 <MDA 16.65 
6.12 cAL 16.65 
5.18 cAL 16.68 
4.03 <MDA 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
3.30 MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.(3 <MDA 16.65 
2.37 <MDA 16.65 
6.12 <AL 16.65 
3.30 <MDA 16.65 
5.67 <AL 16.65 
4.03 <MDA 16.65

Alpha efficiency log file: TH23QAB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1 .000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.6b6% 

Beta Background (CPM): IM3.3•3 

Beta Correction Factor: 1.000 
Count Alpha seta Completion 

timne (rnin) CPM CPM Date - Time 

1.00 -0.067 -1.83 10/111/97 11:54 
1.00 -.0067 0.17 10/1119711:56 
1.00 -0.067 0.17 10/1119711:57 
1.00 -0.067 5.17 10/11U97 11:59 
1.00 -0.067 3.17 10111/9712:01 
1.00 -0.067 1.17 10/111/9712:02 
1.00 -0.067 2.17 10111/9712:04 
1.00 -0.067 -1.83 1011119712:05 
1.00 -0.087 0.17 10/11)9712:07 
1.00 -0.067 0.17 101/119712:0 
1.00 -0.067 0.17 10/1119712:10 
1.00 -0.067 -0.83 10/11)9712:11 
1.00 -0.067 0.17 10111/9712:13 
1.00 -0.067 0.17 10/11)97 12:14 
1,00 -0.067 0.17 10/111/9712:16 
1.00 -0.067 0.17 10/1119712.17 
1.00 -0.067 0.17 10/1119712:19 
1.00 -0.067 -0.83 10111/97 12:20 
1.00 -0.067 -1.83 1011119712:22 
1.00 -0.067 1.17 1011119712:23 
1.00 -0.067 -0.83 10/119712:25 
1.00 -0067 517 10/1119712:26 
1.00 -0.067 0.17 1011119712.28 
1.00 0.933 4.17 101119712.29 
1.00 -0.067 1.17 10/1119712.31

Page 1 of 1
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27 
28 
29 
3D 
31 
32 
33 
34 
35 
36 
37 

38 
38 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50

-0.235 
-0.235 
-0.235 
-0.235 

-0.235 
-0.236 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 10/11/97

Alpha Eff: 

Beta Eff:

Time: 11:15

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83

Serial #: Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2  GM Survey 

Location Alpha BetalGamma (cpm) 

651 -0.235 -4.22 

652 -0.235 0.38 

653 -0.235 -4.22 

654 -0.235 4.99 

655 3.292 0.38 

656 -0.235 0.38 

657 -0.235 2.68 

658 -0.235 -1.92 

659 -0.235 4.99 

660 -0.235 2.68 

661 -0.235 2.68 

662 -0.235 4.99 

663 -0.235 -1.92 

664 -0.235 -4.22 

665 -0.235 2.68 

666 -0.235 2.68 

667 -0.235 2.68 

668 -0.235 7.29 -
__ I __ I ___ t __

Comments:

Performed By: 

Reviewed By:

Michele R. Suttonkl/ loiz/q

/6,
,

N-70

dpml 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

669 -0.235 2.68 

670 -0.235 -4.22 

671 -0.235 4.99 

672 -0.235 7.29 

673 -0.235 0.38 

674 -0.235 7.29 

675 -0.235 2.68

t + 4

4. 
L

4 4 4

I i +

4.
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Date: 

Date:
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(

L85100-W Low Background Counting System - Smear Analysis

Date: 10/11/97 

Counting Unit id: I 
Data file name: C:"LBXLUJNITISMEt D003.XLD 

Batch Ended: 10M11V97 11:15 
Crosstatk Correction: Not Applid

Batch ID: CS 651-675 

Alpha Aciv~y

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1400 

Application Revision: 3 

Application Version: Standard

;Ca DPM a flags MDA DPM C fas MDA 
___ ___ ___ ___ ___ ___ ___ ___ __ a c vw

3.53 
3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 

3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

cMDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

-4.22 

0.38 

-4.22 

4.59 

0.38 

038 

2.68 

-1.92 

4.99 

2.68 

2.68 

4.99 

-1.92 
-4.22 
2.68 
2.68 
2.68 
7.29 
2.68 
-4.22 
4.99 
7.29 
0.38 
7.29 
2.68

2.37 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <cMDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
4.64 <-MDA 16.65 
2.37 <MDA 16.685 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
4.03 cMDA 16.65 
5.18 <AL 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
5.18 <AL 16.65 
4.03 <MDA 16.65

(

Alpha efficiency log file: TH231AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1 .000

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 -1.83 10/1119710:39 
1.00 -0.067 0.17 10/11/97 10:40 
1.00 -0.067 -1.83 10/119710:42 
1.00 -0.067 2.17 10/11d97 10:43 
1.00 0.933 0.17 10/11/9710:45 
1.00 -0.067 0.17 1011197 10:46 
1.00 -0.067 1.17 10/11/9710:48 
1.00 -0.067 -0.83 10/11j9710:49 
1.00 -0.067 2.17 10/11/9710:51 
1.00 -0067 1.17 10M11V97 10:52 
1.00 -0.067 1.17 10/11/97 10:54 
1.00 -0.067 2.17 10111)9710:55 
10.0 -0.067 -0.83 10/11)97 10.57 
1.00 -0067 -1.83 10/1149710:58 
1.00 -0.067 1.17 1YJ1197 11:00 
1.00 -0.067 1.17 10/11,97 11.01 
1.00 -0.067 1.17 1QI11V97 11:03 
1.00 -0.067 3.17 10/11/97 11:05 
1.00 -0067 117 10/119711:06 
1.00 -0067 -1.83 10(3/ 197 11:08 
1.00 -0.067 217 10/11)9711:09 
1.00 -0.067 317 10V119711:11 
1.00 -0.067 0.17 10/1119711:12 
1.00 -0067 3.17 10/11/9711:14 
1.00 -0067 1.17 10/11/9711:15

Page 1 of I
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-0.235 

-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 

-0.235 

-0.235 

-0.235 

-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

52 
53 
54 
55 
56 
57 
58 
59 
60 

61 
02 

63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75
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Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cmrz GM Survey 

Location Alpha Beta/Gamma (cpm) 

676 -0.235 -1.92 

677 -0.235 4.99 

678 -0.235 -4.22 

679 -0.235 11.89 

680 -0.235 -1.92 

681 3.292 0.38 

682 3.292 4.99 

683 -0.235 0.38 

684 -0.235 4.99 

685 -0.235 2.68 

686 -0.235 0.38 

687 3.292 2.68 

688 -0.235 0.38 

689 -0.235 7.29 

690 -0.235 -4.22 

691 -0.235 0.38 

692 -0.235 2.68 

693 -0.235 2.68

Date: 10/11/97 Time: 11:53

Alpha Eff: 28.35% Alpha 8kg (cpm): 0.07 
Beta Eff: 43.45% Beta Bkg (cpm): 1.83 

Serial #: - Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Suttor931 Ld' /l/6h

(" I/f

N-72

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

694 -0.235 2.68 

695 -0.235 2.68 

696 -0.235 -1-92 

697 -0.235 0.38 

698 -0.235 -1-92 

699 -0.235 -1.92 

700 -0.235 4.99

t 4

9 - _______

4 4.

1. + £

1* 9

4 4. L

9 4 4

I 1 4

9 9 +

I I

Date: 

Date:

10/11/97
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(:

LB5100-W Low Background Counting System - Smear Analysis

Date: 10011197 
Counting Unit id: 1 

Data file name: C:"LBXLUNITISME1 E001 .XLD 

Batch Ended: 101197 11;53 
Croestalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Volage Setting: 1490

Application Revision: 3 

Application Version: Standard
Batch ID: CS 676-700

01"Rm #wwVRV

a Rlams IDA
<MDA 12.596 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Hata flI�thDMu ii DPM

-1.92 

4.99 

-4.22 

11.89 

-1.92 

0.38 

4.99 

0.38 

4.99 

2.68 

0.38 

2.68 

0.38 
7.29 
-4.22 
0.38 
2.68 
2.68 
2.68 
2.68 
-1.92 
0.38 
-1.92 
-1.92 
4.99

T flags MDA

2.37 cMDA 16.65 

4.64 <MDA 16.65 

2.37 <MDA 16.65 

6.12 <AL 16.65 

2.37 <MDA 16.65 

3.30 <MDA 16,65 

4.64 <MDA 16.65 

3.30 <MDA 16.65 

4.64 <MDA 16.65 

4.03 <MDA 16.65 
3.3) <MDA 16.65 

4.03 <MDA 16.65 
3.30 <MDA 16.65 
5.18 <AL 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65

(

Alpha efficiency log file: TH23OAB 

Alpha Efficiency. 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crostalk: 0.66% 

Beta Background (CPM): 1.83333333

Count Alpha 

time (min) CPM
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
100 
100 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

-0.067 
-0.067 

-0.067 

-0.067 

-0.067 

0.933 

0.933 

-0.067 

-0.067 

-0.067 

-0.067 

0.933 

-0067 

-0.067 
-0067 
-0.067 
-0.067 
-0.067 
-0067 
-0067 
-0.067 
-0067 
-0067 
-0.067 
-0067

Beta Completion 
CPM Date - Time

-0.83 10/11i97 11:17 

2.17 10/11I9711:18 

-1.83 10011V97 11:20 

5.17 10011)9711:21 

-0.83 10I11/9711:23 

0.17 1011197 11:24 

2.17 10/11)9711:26 

0.17 10111#9711:27 

2.17 10/11)9711:29 

1.17 10V11/9711:30 

0.17 1011/97 11:32 

1.17 10/119711:33 

0.17 1011119711:35 
3.17 10/11)9711:36 
-1.83 10/11V971113B 
0.17 10/11/9711:39 
1.17 10/11M711:41 
1.17 10011/9711:42 
1.17 1017 11:4, 
1.17 10/11a9711:45 
-0.83 10O1197 11:47 
0.17 10/1119711:48 
-083 10/11/9711:50 
-0-83 10/11/9711:51 
2.17 10111)9711:53

Page 1 of 1
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I~arne DPM
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
89 
88 
g0 
91 
92 
93 
94 
95 
96 
97 
9g 
99 
100

-0.235 
-0.235 

-0.235 

-0.235 

-0.235 

3.292 
3.292 

-0.235 
-0.235 
-0.235 
-0.235 
3292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

rawor: I.UUU

I I

I rmr ME~ill
I.

a films MDA



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey Date: 10/11/97 Time: 13:47

Counter Used: 

Calibration Due I
LB 5100 W (S/N 13795) 

Date: Aug-98

Survey Instr. Model:

Alpha Eff: 

Beta Eff:

Serial #: -

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83

Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

701 -0.235 -1.92 

702 -0.235 4.99 

703 -0.235 2.68 

704 -0.235 -1.92 

705 -0.235 0.38 

706 -0.235 -4.22 

707 3.292 9.59 

708 -0.235 4.99 

709 -0.235 -1.92 

710 -0.235 9.59 

711 -0.235 -1.92 

712 -0.235 -4.22 

713 -0.235 2.68 

714 -0.235 4.99 

715 -0.235 -4.22 

716 -0.235 4.99 

717 -0.235 2.68 

718 -0.235 0.38 -
__ I___--___-__-

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

N-74

dpml 100 cm" GM Survey 
Location Alpha Beta/Gamma (cpm) 

719 -0.235 -1.92 

720 -0.235 2.68 

721 3.292 2.68 

722 -0.235 -1.92 

723 -0.235 4.99 

724 -0.235 2.68 

725 -0.235 4.99

t

1 4. 4

I 4

t t +

r .4 4.

*1* 
4.

Date: 

Date:
10/11/97

10/11/97



,

LB5100-W Low Background Counting System - Smear Analysis

Date: 1011/97 
Counting Unit id: 1 

Data file name: C:WBXLUJNIT1%SME1A044.XLD 
Batch Ended: 10/1118713:47 

Crostalk Correction: Not Applied 

Batch ID: CS 701-725

- it fl�h� La..  r%�aA ----- :..��� - � I --.. �au �buvE7

Alpha activity action level (DPM): 20.0) 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 965.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Appiation Version: Standard

U- a "AmU MUP% IPI

2.37 <MDA 16.65 

4.64 <MDA 16.65 

4.03 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 

2.37 <MDA 16.65 

5.67 <AL 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 

5.67 <AL 1665 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.64 cMDA 16.65 
2.37 <MDA 16.65 

4.64 <MDA 16.65 
4.03 cMDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
4.64 <MDA 16.65

3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.50 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
cMDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

-1-92 
4.99 
2.68 
-1.92 
0.38 
-4.22 
9.59 
4.99 
-1.92 
9.59 

-1.92 
-4.22 
2.68 
499 
-4.22 
4.99 
2.68 
0.38 
-1.92 
2.68 
2.68 
-1,92 
4.99 
2.68 
4.99

(

Alpha efficiency log file: TH23C0AB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000

Beta efficiency log file: SRgOAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 
Beta Background (CPM): 1.833333333

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
1.00 -0.067 -0.83 1101119713:10 
1.00 -0.067 2.17 10/111971312 
1.00 -0.067 1.17 10M11V9713:13 
1.00 -0.067 -0.83 10M11/97 13:15 
1.00 -0.067 0.17 10111/9713.16 
1.00 -0.067 -1.83 1011119713:18 
1.00 0.933 4.17 10/1119713:20 
1.00 -0.067 2.17 10/119713:21 
1,00 -0.067 -0.83 10/1119713:23 
1.00 -0067 4.17 10/11/9713:24 
1.00 -0.067 -0.83 10111/97 13:26 
1.00 -0.067 -1.83 10/1119713:27 
1.00 -0.067 1.17 10111/9713:29 
1.00 -0.067 2.17 10111/97 13.30 
1.00 -0.067 -1.83 10/1119713:32 
1.00 -0.067 2.17 10/1119713:33 
1.00 -0.067 1.17 10/11W97 13:35 
1.00 -0.067 0.17 10/11/9713:36 
1.00 -0,067 -0.83 10111/97 13.38 
1.00 -0.067 1.17 101119713:39 
1.00 0.93 1.17 10/1119713:41 
1.00 -0.067 -0.83 1011J9713:42 
1.00 -0J067 2.17 10111/97 13.44 
1.00 -0.067 1.17 1011M9713:45 
1.00 -0.067 2.17 10111/97 13:47

Page 1 of 1

I n ',,'r -

II1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.236 
3.292 
-0.235 
-0.235 
-0.235 
-0•.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235

a uMnA nPlu

-1.
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

726 -0.235 2.68 

727 -0.235 2.68 

728 -0.235 0.38 

729 -0.235 -1.92 

730 -0.235 0.38 

731 -0.235 -4.22 

732 -0.235 2.68 

733 -0.235 4.99 

734 -0.235 2.68 

735 -0.235 0.38 

736 -0.235 -1.92 

737 -0.235 -4.22 

738 -0.235 -1.92 

739 -0.235 0.38 

740 -0.235 4.99 

741 -0.235 2.68 

742 -0.235 2.68 

743 -0.235 -1.92

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/11/97 Time: 14-25 

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpml 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm) 

744 -0.235 0.38 

745 -0.235 0.38 

746 -0.235 0.38 

747 -0.235 -1.92 

748 -0.235 2.68 

749 -0.235 4.99 

750 -0.235 0.38 -

Comments:

Performed By: 

Reviewed By:

Michele R. Sutto Date: 

Date:

10/11/97

N-76

-a



(

LB51OO-W Low Background Counting System - Smear Analysis

Date: 1011U97 
Counting Unit id: I 

Data file name: C:%LBXLUNIT1lSME1B0D5.XLD 

Batch Ended: 101119714:25 

Crosstalk Correction: Not Appled

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Cedainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3

Application Version: Standard

<MDA 12.59 
<MDA 12.59 

<MDA 12.5D 

<MDA 12.59 

<MDA 12.50 

<MDA 12.59 

<MDA 12.50 

<AL 12.59 

<MDA 12.5D 

<MDA 12.59 

<MDA 12.5D 

<MDA 12.59 

<MDA 12.59 
<AL 12.65 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

2.68 
0.30 

-1.92 
0.38 
-4.22 
2.68 

499 
2.68 
0.38 
-1.92 
-422 
-1.92 
0.38 
4.99 
2.68 
2.68 
-1.92 
0.38 
0.38 
0.38 
-1.92 
2.68 
4.99 
0.30

Beta Activity 

2 flags MDA1 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
2.37 cMDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 3.30 <MDA 16.65 
3.3D <MDA 16.65 
3.30 <MDA 1 6.65 
2.37 <MDA 1 6.65 
4.03 <MDA 1 6.65 
4.64 cMDA 16.65 
3.30 <MDA 16.65

(

Alpha efficiency log file: TH234AB 

0 6Alpha Efficiency: 28.35% 
1 A0-006t7 a C0osstalk: 20.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Fac-or: 1.00 3 

Beta efficiency log file: SRWOAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000 

Count Alpha Beft CompWeio 
timfe (rain) CPM CPM Date - Timne 

1.00 -0.067 1.17 10/11097 13:48 
100 -0.067 1.17 10/111713:50 
100 -0.067 0.17 10/1119713:51 
1.00 -0.067 -0.83 10/1119713453 
1.00 -0.067 0.17. 10111197 13:54 
1.00 -0.067 -1.83 1C011/97 13:56 
1.00 -0.067 1.17 10C11/97 13:57 
1.00 00.63 2.17 10/11/97 13:59 
1.00 -0.067 1.17 10111#9714:00 
1.00 -0.067 0.17 10/119714:02 
1.00 -0.067 -0.83 10/11U97 14:03 
1.00 -0.067 -1783 10/1119714:05 
1.00 -0.067 -0.83 10/11/9714:07 
1.00 0.906 0.17 1011V97 1410 
1.00 -0.067 2.17 1011109714:10 
1.00 -0.067 1.17 10/11/9714:11 1.00 -0.067 1.17 IC111/97 14:13 
1.00 -0.067 -0-83 10/11/I97 14:14 

1.00 -0.067 20.17 10111/97 14:16 
1.00 -0067 0.17 10/11/971417 1.00 -0.067 0.17 10/11)97 14.19 
1.00 -0.067 -0813 101197 14:20 
1.00 -0.067 1.17 10/11/97 14:22 
1.00 -0.067 2.17 10111/97 14:23 
1.00) -0.067 0.17 10111/9714:2'5

Page 1 of 1
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-J

-0.235 
-0.235 
-0.235 
-0.235 
-0235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.236

3.53 

3.53 

3.53 

3.53 

3.53 

3.53 

3.53 

3.53 

3.53 

3.53 

3.53 

3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

751 -0.235 -1.92 

752 -0.235 0.38 

753 -0.235 -4.22 

754 -0.235 2.68 

755 -0.235 0.38 

756 -0.235 0.38 

757 -0.235 0.38 

758 -0.235 -1.92 

759 -0.235 9.59 

760 -0.235 2.68 

761 -0.235 2.68 

762 -0.235 -4.22 

763 -0.235 0.38 

764 -0.235 0.38 

765 -0.235 14.19 

766 -0.235 4.99 

767 3.292 -4.22 

768 -0.235 0.38 -

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/11197 Time: 15:03 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

/

Michele R. Sutton h/Mjg</4/2//#"7
7.

Date: 

Date:

10/11/97

/

N-78

dpm/ 100 cmz GM Survey 
Location Alpha Beta/Gamma (cpm) 

769 -0.235 4.99 

770 -0.235 2.68 

771 -0.235 -4.22 

772 -0.235 0.67 

773 -0.235 2.68 

774 -0.235 -4.22 

775 -0.235 7.29

4 i

j. 4

I 4.

i i I

t 4 5

i I

I i +
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i i
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(

LB5100-W Low Background Counting System - Smear Analysis

Date: 10/11/97 
Counting Unit Id: 1 

Data file name: C:•LBXL\UNITISME1CO10.XLD 

Batch Ended: 10/11/9715:03 
Crosstatk Correction: Not Applied 

Batch ID: CS 751-775

Alpha Activity
arrleq I DPM
51 
52 
53 

54 
55 
56 
57 
58 

59 
60 

61 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75

.I

-0.235 
-0.235 

-0.235 

-0.235 
-0.235 
-0.235 

-0.235 
-0.235 

-0.235 
-0.235 

-0.235 
-0.235 

-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235

a
3.53 
3.53 
3.53 
3.53 
3.53 

3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

flags MDA I
<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

EL

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 

DPM 7 flags MDA
-1.92 

03B 

-4.22 

2.68 

0.38 

0.38 

0.3B 

-1.92 

9.59 

2.68 

2.68 

-4.22 

0.3B 

0.38 
14.19 
4.99 
-4.22 
0.3B 
4.99 
2.68 
-4.22 
0.38 
2.68 
-4.22 
7.29

2.37 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 

2.37 <MDA 16.65 

5.67 <AL 16.65 

4.03 <MDA 16.65 

4.03 <MDA 16.65 
2.37 <MDA 16.65 

3.30 <MDA 16.65 
3.30 <MDA 16.65 
6.55 <AL 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MD, 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
5.18 <AL 16.65

Alpha efficiency log file: TH230AB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.8333333331 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (1in) CPM CPM Date - Time 
1.00 -0.067 -0.83 10/11/9714:26 
1.00 -0.067 0.17 10/11/9714:28 
1.00 -0.067 -1.83 10/11/9714:29 
1.00 -0.067 1.17 10/11/9714:31 
1.00 -0.067 1.17 10/11/9714:32 
1.00 -0.067 0.17 10/11/9714:34 
1.00 -0067 0.17 10/11/9714:35 
1.00 -0.067 -0.83 10/11/9714:37 
1.00 -0.067 4.17 10/11/9714:38 
1.00 -0.067 1.17 10/11/9714:40 
1.00 -0.067 1.17 10/11/9714:41 
1.00 -0.067 -1.83 10/11/97 14:43 
1.00 -0.067 0.17 10/11/9714:44 
1.00 -0.067 2.17 10/11/97 14:46 
1.00 -0.067 6.17 10/11/9714:47 
1.00 0.933 2.17 10/11/9714:49 
1.00 -0.067 -1.83 10/11/9714:50 
1.00 -0.067 1.17 10/11/97 14:52 1.00 -0.067 2.17 10/11/97 14:53 

1.00 -0.067 1.817 10/11/9714:55 
1.00 -0.067 -1.83 10/11/97 14:56 1.00 -0.067 0.17 10/11197 14:58 
1.00 -0.067 1.17 10/11/97 15:00 
1.00 -0.067 -1.83 10/11/97 15:01 
1.00 -0.067 3.17 10/11,97 15:03

Page I of I
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RS-35 (8-96)
Survey Data Sheet

Job Description: NES Characterization Survey Date: 

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff: 

Survey Instr. Model: 
Serial #:

10/11/97 Time: 15:46 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm): 

dpm/100 GM Survey 
Alpha Beta/Gamm;a (cpm)j

Comments:

Performed By: 

Reviewed By:

Michele R. Sutto -1//47 

/T

Date: 10/11/97 

Date: / 7 • 
/ /

N-80



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

~--• Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

791A -0.235 -1.92 

792 -0.235 55.62 
793 -0.235 16.49 
794 -0.235 2.68 

795 -0.235 18.79 

796 -0.235 21.1 

797 3.292 140.77 

798 -0.235 4.99 

799 -0.235 2.68 

800 3.292 2.68 

801 -0.235 2.68 

802 -0.235 7.29 

803 -0.235 11.89 

804 -0.235 32.6 

805 3.292 44.11 

806 -0.235 30.3 

807 3.292 62.52 

808 -0.235 9.59

Comments:

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/14/97 Time: 11:06 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

#797 > AL

Performed By: 

Reviewed By:

(

Mihele R. Sutton q .W 11/)/211-11 Date:

S4<,-
Date:

//f

10/14/97 

/ /7/ý 9
/ /

N-81

dpm/ 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

809 -0.235 -1.92 

810 3.292 11.89

// 2I, , ; -, /,
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LB5100-W Low Background Counting System - Smear Analysis

Date: 10/1497 

Counting Unit Id: I 
Data file name: C:%BXLWUNITISMEIAgXO.XLD 
Batch Ended: 1014e97 11.06 

Crosstalk Correction: Not Applied

3.S3 

3.53 
3.53 
3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.5 
<MDA 12.59 
<MDA 12.56 
<MDA 12.59 
<MDA 12.59 
<MDA 12.68 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
'AL 12.56 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 

<AL 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 6.O0% 
High Voltage Setting: 1490 

Application Revision: 3

65.62 

16.49 
2.68 

18.79 
21.10 

140.77 
4.99 
2.68 
2.68 
2.66 

7.29 

11.89 
32.6D 
44.11 
30.30 
62.52 
9,59 
-1.92 
11.89

Application Version: Standard 

Beta AcUvlty 

a flags MDA 
2.37 <MDA 16.65 
11.84 <AL 16.65 
6.94 <AL 16.65 
4.03 <MDA 16.65 
7.32 <AL 16.65 
7.68 <AL 16.65 
18.65 >AL 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 1665 
5.18 <AL 16.65 
6.12 <AL 16.65 
9.26 <AL 16.65 
10.63 <AL 16.65 
8.97 <AL 16.65 
12.52 <AL 16.65 
5.67 <AL 16.65 
2.37 <MDA 16.65 
6.12 <AL 16.65

Alpha efficiency log file: TH230A8 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 20.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SRWOAB 

"Bea Efficiency: 43.45% 
Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: I -ODD 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 -0.83 10/14l97 1038 
1.00 -0.067 24.17 10/14/97 10:39 
1 00 -0.067 7.17 1CY14/97 10:41 
1.00 -0.067 1.17 10/1409710:42 
1.00 -0.067 8.17 10/14097 10:44' 
1.00 -0.067 9.17 10114,9710:45 
1.00 0.933 61.17 10/1409710:47 
1.00 -0.067 2.17 10114097 10:48 
1.00 -0.067 1.17 10/1419710:50 
1.00 0.93 1.17 10/1409710:51 
10.0 -0.067 1.17 10/14/9710.53 
1.00 -0.067 3.17 10/1 497 10.54 
1.00 -0.067 5.17 10/14,97 10:56 
1.00 -0.067 14.17 10/1497 10.57 
1.00 0.933 19.17 10/1409710.59 
1.00 -0.067 13.17 1/V14097 11J.i 
1.O0 0.933 27.17 10/1409711:02 
1.00 -0.067 4.17 10/14/97 11Q:3 
1.00 -0.067 -0.83 10/1497 11:05 
1.00 0.933 5.17 10/1497 11.06

Page 1 of 1

,0

-0.235 
-0.235 
-0.235 
-0.235 

-0.235 
3.292 
-0.235 
-0.235 
3.292 

-0.235 
-0.235 

-0.235 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
-0.235 
3.292
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

811 -0.235 -4.22 

812 -0.235 2.68 

813 3.292 122.36 

814 -0.235 2.68 

815 -0.235 -1.92

E l________________ _____________ ________ 

_ _I 
_ _ _

Comments:

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/14/97 Time: 14:16 

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

#813 @AL

Performed By: 

Reviewed By:

Mi tele R. Suttora/m2//q7 Date: 

Date:

10/14/97 

//7/

N-83

Idpm/ 100 cm2 GM Survey ILocation Alpha Beta/Gamm (pm)
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LB5100-W Low Background Counting System - Smear Analysis

Date: 1/15)97 
Counting Unit id: I 

Data file name: C:'LBXL\UNITlME1A)52.XLD 
Batch Ended: 10114G7 14:16 

Crostalik Ckrrection: Not Applied

Batch ID: CS 811-815

Aiha Aethdity
DPM a flags MDA 

-0.235 3.53 <MDA 12.5D 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.56 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

-1.2 Act2ivity 
DPM a• flags MDA 
-4.22 2.37 <MDA 16.65 
2.68 4.03 <MDA 16.65 

122.36 17.38 At AL 16.65 
2.68 4.03 <MDA 16.65 
-1.92 2.37 <MDA .16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 
Beta Background (CPM): 1.833333=3 

Beta Correction Factor: 1.0]00 
Count Alpha Beta Completion 

time (rain) CPM CPM Date - Time 
1.00 -0.067 -1.83 10/14197 14:10 

1.00 -0.067 1.17 10/14197 14:11 
1.00 0.933 53.17 10/140971 4 :13 
1.00 -0.067 1.17 1C/14)9714:14 
1.00 -0.067 -0.83 10/1497 14:16

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Au-g-98 

Survey Instr. Model:

dpml 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

816 -0.235 0.38 

817 -0.235 4.99 

818 3.292 18.79 

819 3.292 9.59 

820 -0.235 4.99 

821 3.292 2.68 

822 -0.235 9.59 

823 -0.235 0.38 

824 3.292 117.76 

825 -0.235 2.68 

826 -0.235 32.6 

827 3.292 11.89 

828 3.292 -1.92 

829 3.292 0.38 

830 -0.235 2.68 

831 -0.235 -1.92 

832 -0.235 -1.92 

833 -0.235 -1.92

Date: 10/15/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 9:49

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

834 -0.235 2.68 _ 

835 -0.235 2.68 

836 -0.235 0.38 

837 -0.235 0.38 

838 -0.235 2.68 

839 -0.235 7.29 

840 -0.235 2.68 

841 -0.235 0.38 

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ __I

Comments:

Performed By: 

Reviewed By:

Michele R. SuttonOfX49 !/21/1, Date:
* I . .

Date:

N-85

10/15/97 

//
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L85100-W Low Background Counting System - Smear Analysis

Date: 10/1597 

Counting Unit Id: I 

Data file name: C:%LBXL\UNITtSME1A053.XLD 

Batch Ended: 10/15%7a949 

Crosstalk Correction: Not Applied 

Batch ID: CS 816-841 

Alph Activity 
Carrie DPM a flags MDA 

16 -0.235 3.53 <MDA 12.59 
17 -0.235 3.53 <MDA 12.59 
18 3.292 3.53 <AL 12.59 
19 3.292 3.53 <AL 12.59 
20 -0.235 3.53 <MDA 12.59 
21 3.292 3.53 <AL 12.59 
22 -0.235 3.53 <MDA 12.59 
23 -0.235 3.53 <MDA 12.59 
24 3.292 3.53 <AL 12.59 
25 -0.235 3.53 <MDA 12.59 
26 -0.235 3.53 <MDA 12.59 
27 3.292 3.53 <AL 12.59 
28 3.292 3.53 <AL 12.59 
29 3.292 3.53 <AL 12.59 
30 -0.235 3.53 <MDA 12.59 
31 -0.235 3.53 <MDA 12.59 
32 -0.235 3.53 <MDA 12.59 
33 -0.235 3.53 <MDA 12.59 
34 -0.235 3.53 <MDA 12.59 
35 -0.235 3.53 <MDA 12.59 
36 -0.235 3.53 <MDA 12.59 
37 -0.235 3.53 <MDA 12.59 
38 -0.235 3.53 <MDA 12.59 
38 -0.235 3.53 <MDA 12.59 
40 -0.235 3.53 <MDA 12.59 
41 -0.235 3.53 <MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 
DPM 0 flags MDA 
0.38 3.30 <MDA 16.65 
4.99 4.64 <MDA 16.65 
18.79 7.32 <AL 16.65 
9.59 5.67 <AL 16.65 
4.99 4.64 <MDA 16.65 
2.68 4.03 <MDA 16.65 
9.59 5.67 <AL 16.65 
0.38 3.30 <MDA 16.65 

117.76 17.05 AtAL 16.65 
2.68 4.03 <MDA 16.65 
32.60 9.26 <AL 16.65 
11.89 6.12 <AL 16.65 
-1.92 2.37 <MDA 16.65 
0.38 3.30 <MDA 16.65 
2.68 4.03 <MDA 16.65 

-1-92 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
-1.92 2,37 <MDA 16.65 
2.68 4.03 <MDA 16.65 
2.68 4.03 <MDA 16.65 
0.38 3.30 <MDA 16.65 
0.38 3.30 <MDA 16.65 
2.68 4.03 <MDA 16.65 
7.29 5.18 <AL 16.65 
2.68 4.03 <MDA 16.65 
0.38 3.30 <MIA I A A,-

("

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9QAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000 Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 

1.00 -0.067 8.17 10/15)979:11 
1.00 -0.67 2.17 10/15979:13 
1.00 0.933 8.17 10/15/979:14 
1.00 0.933 4.17 10/15)979:16 
1.00 -0.067 2.17 10/150979:17 
1.00 0.933 1.17 10/150979:19 
1.00 -0.067 4.17 10/15/979:20 
1.00 -0.067 0.17 1Of15/979:22 
1.00 0.933 51.17 10/15979:23 
1.00 -0.067 1.17 10/151979:25 
1.00 -0.067 14.17 10/15979:26 
1.00 0.933 5.17 10/15/979:28 
1.00 0.033 -0.83 10/15197 9:29 
1.00 0.933 -0.17 10/15)979:31 
1.00 -0.067 1.17 10/15/97 9:33 
1.00 -0.067 .1083 10/15)979:34 
1.00 -0.067 -0.83 10/15)979:36 
1.00 -0.067 -0.83 10/1597 9:37 
1.00 -0.067 1.17 10/1597 9:39 
1.00 -0.067 1.17 10/15/97 9:4U 
1.00 -0.067 3.17 10/151979:42 
1.00 -0.067 1.17 10/15/979:43 
1.00 -0.067 1.17 10/151979:45 1.00 -0.067 3.17 10/150979:46 
1.00 -0.067 1.17 10115197 9:48 
1.00 -0.067 0. 17 10/15g7 9:49

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm" GM Survey 
Location Alpha Beta/Gamma (cpm) 

842 -0.235 0.38 

843 -0.235 2.68 

844 -0.235 9.59 
845 -0.235 7.29 

846 -0.235 0.38 

847 -0.235 2.68 

848 3.292 -1.92 

849 6.818 2.68 
850 -0.235 0.38 

851 -0.235 0.38 

852 6.818 2.68 

853 -0.235 2.68 

854 -0.235 7.29 

855 -0.235 4.99 

856 -0.235 16.49 

857 -0.235 0.38 

858 -0.235 -1.92 

859 3.292 4.99 -

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/16/97 Time: 16:49 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/GM Survey 

Location Alpha Beta/Gamma (cpm) 

860 3.292 21.1 

861 -0.235 -1.92 

862 -0.235 -4.22 

863 -0.235 7.29 

864 3.292 4.99 

865 3.292 -1.92 

866 -0.235 7.29 

867 -0.235 0.38 

868 -0.235 -1.92 

869 -0.235 9.59 

870 -0.235 -1.92 

871 -0.235 0.38 

872 3.292 2.68 

873 -0.235 4.99 

874 -0.235 -1.92 

875 -0.235 0.38 

876 6.818 0.38 

877 -0.235 -4.22

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton C'l) f / -,i -1 n1fl .

Date:

10/16/97 

/, 7 •

Pa~qj 2
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey Date: 

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff: 

Survey Instr. Model: Serial #:

10/16/97 Time: 16:49 

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpml 100 cm 2  GM Survey 
Location Alpha BetalGamma (cpm) 

878 -0.235 0.38 

879 -0.235 7.29 

880 -0.235 -1.92 

881 -0.235 4.99 

882 -0.235 2.68 

883 -0.235 9.59 

884 -0.235 0.38 

885 -0.235 4.99 

886 -0.235 -1.92 

887 -0.235 9.59 -

_ _ _ _ _ _ _ _ f_

Comments:

Performed By: 

3viewed By:

Michele R. Sutton

Page 2 of 2 
N-88

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm)
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LB51OO-W Low Background Counting System - Smear Analysis

Date: 10/16/97 
Counting Unit id: 1 

Data file name: C:ýLBXL\UNIT1%SME1A058.XLD 
Batch Ended: 10/16/9716:49 

Crosstalk Correction: Not Applied 

Batch ID: CS 842-887 
-A1pha Activity 

DPM a flags MDA 
421 4.235 3.53 <MDA 12.59

3.53 
3.53 
3.53 
3.53 

3,53 
3.53 
4,.9 
3.53 
3.53 
4.99 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.59 
<cMDA 12.59 
<MDA 12.59 
<MDA 12.59 

"<AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 
DPM a flags MDA 
0.38 3.30 <MDA 16.65
2.68 
9.59 
7.29 
0.38 
2.68 

-1.92 
2.68 
0.38 
0.38 
2.68 
2.68 
7.29 
4.99 
16.49 
0.38 
-1.92 
4.59 

21.10 
-1.92 
-4.22 
7.29 
4.99 
-1.92 
7.29 
038 
-1.92

4.03 <MDA 16.65 
5.67 <AL 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.55 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
5.18 <AL 16.65 
4.64 <MDA 16.65 
6.94 <AL 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
7.68 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
5.18 <AL. 16.65 
4.64 <MDA 16.65 
2.37 <MDA 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.55

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 2B.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 0.17 1016/97 15:41 
1.O0 -0067 1.17 10/16/97 15:42 
1.00 -0.067 4.17 10/16/97 15:44 
1.00 -0.067 3.17 101i6/97 15:45 
1.00 -0.067 0.17 10/16/9715:47 
1.00 -0.067 1.17 10/16/9715:48 
1.00 0.933 -0.83 10/16197 15:50 
1.00 1.933 1.17 10/16/97 15:51 
1.00 -0.067 0.17 10/16/9715:53 
1.00 -0.067 0.17 10/16/9715:54 
1.00 1.93 1.17 10/16/9715:56 
1.00 -0.067 1.17 10/16/97 15:58 
1.00 -0.067 3.17 10/16/9715:59 
1.00 -0.067 2.17 10/16/9716:01 
10.O -0.067 7.17 10/16/9716:02 
1.00 -0.067 0.17 10/16/9716:04 
1.00 -0.067 -0.83 10/16/9716:05 
1.00 0.933 2.17 10/16)9716:07 
1.00 0.933 9.17 10/16/9716:08 
1.00 -0067 -0.83 10/16/9716:10 
1.00 -0.067 -1.83 10/16/9716:11 
1.00 -0.067 3.17 10/16/9716:13 
1.00 0.933 2.17 10/16/9716:14 
1.00 0.933 -0.83 10/16/9716:16 
1.00 -0.067 3.17 10/16/9716:17 
1.00 -0.067 0.17 10116/9716:19 
1.00 -0.067 -0.83 10/1609716:20

Page 1 of 2
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O0

43 

44 
45 
46 

47 
48 

49 
50 

51 
52 

53 
54 
55 
56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 

6.818 
-0.235 
-0.235 
6.818 

-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
3.292 
-0.235 
-0.235 
-0.235 
3.292 
3.292 
-0.235 
-0.235 
-0.235
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LB5100.W Low Background Counting System - Smear Analysis

Date: 10(16197 

Counting Unit id: 1 
Data file name: C:ILBXLWUNIT1%SME1A(SB.XLD 

Batch Ended: 10/1609716:49 
Crosstalk Correctlon: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490

Application Revision: 3

Batch ID: CS 842-887 

Alph Activity 
DPM a fl MDA 

-0.235 3.53 <cMDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 cMDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.56 
6.818 4.99 <AL 12.59 
-0.235 3.53 <MDA 12.56 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.51 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.56 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59

Application Vesion: Standard 

Beta Activity 
DPM _ flags MDA 
9.59 5.67 <AL 16.65 
-1.92 2.37 <MDA 16.65 
0.38 3.30 <MDA 16.65 
2.68 4.03 <MDA 16.65 
4.99 4.64 <MDA 16.65 
-1.92 2.37 <MDA .16.65 
0.38 3.30 <MDA 16.65 
0.38 3.30 <MDA 16.65 
-4.22 2.37 <MDA 16.65 
0.38 3.30 <MDA 16.65 
7.29 5.18 <AL 16.65 
-1.92 2.37 <MDA 16.65 
4.99 4.64 <MDA 16.65 
2.68 403 <MDA 16.65 
9.59 5.67 <AL 16.65 
0.38 3.30 <MDA 16.65 
4.99 4.64 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
9.56 5.67 <AL 16.65

(

Alpha efficiency log file: TH23DAB 
Alpha Efficiency: 2B.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.06W666667 

Alpha Correction Factor: 1.000 
Beta emhclec lo -file: SRWOAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Corre. t 1on Factor: 1.000 Count Alpha Beta Completion 

timne (rain) CPM CPM Date - Time 

10.0 -0.067 4.17 10/1619716.22 
1.00 -0.067 -0.83 10(1697 16:23 
1.00 -0.067 0.17 10/16&9716:25 
1.00 0.933 1.17 10/1619716:26 
10.0 -0.067 2.17 1011619716:28 
1.00 -0.067 -0.83 10/16&9716:30 
1.00 -0.067 0.17 10/16(9716:31 1.00 1.933 0.17 1 Oil6/97 16:33 

1.00 -0.067 -1.83 10/16/9716:34 
1.00 -0.067 2.17 101619716:36 
1.00 -0-067 3.17 1011697 16:37 
1.00 -0.067 -0.83 10/1619716:39 
1.00 -0067 2.17 10116)97 16:45 1.00 -0.067 1.17 10116/97 16:42 
1.00 -0.067 4.17 10/1&/97 16:43 
1.00 -0.067 0.1 7 10/11&9716:45 

1.00 -0.067 2.17 10/16)9716.46 
1.00 -0.067 -0.83 10/1619716:48 
1.00 -0.067 417 10/16,9716:49
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

._ Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

887 -0.235 9.59 

888 3.292 2.68 

589 -0.235 4.99 

890 3.292 4.99 

891 -0.235 -1.92 

892 -0.235 -1.92 
893 -0.235 0.38 

894 -0.235 2.68 

895 -0.235 0.38 

896 -0.235 0.38 

897 -0.235 2.68 

898 -0.235 9.59 

899 -0.235 -1.92

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/20/97 Time: 11:51 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm)

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton /f( t2/,//q7

/

Date: 

Date:

/1/

10/20/97

/77y�, //

N-91

10/20/97
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Survey Data SheetRS-35 (8-96) 

Job Description:

Counter Used: LB 5100 W (SIN 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

901 -0.235 41.81 

_C2 -0.235 0.38 

w03 -0.235 2.68 

904 -0.235 0.38 

905 -0.235 71.73 

906 3.292 28 

907 17.399 389.32 

908 412.401 10840 

909 10.345 389.32 

910 42.087 653.98 

911 112.623 2133.79 

912 1706.739 87610.28 

913 3.292 186.8 

914 3.292 103.95 

915 13.872 62.52 

916 3.292 41.81 

917 6.818 145.37 

918 6.818 44.11 -

Date: 10/16/97 Time: 19:50

Alpha Eff: 28.35% Alpha Bkg (cpm): 0.07 
Beta Eff: 43.45% Beta Bkg (cpm): 1.83 

Serial #: Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

919 17.399 90.14 

920 -0.235 67.12 .  

921 264.275 8690.49 

922 10.345 350.2 

923 102.042 3279.89 

924 20.926 555.02 .  

925 3.292 281.16 

926 -0.235 85.54 .  

927 -0.235 94.74 

928 38.56 244.33 

929 3.292 115.45 

930 -0.235 44.11 

931 6.818 57.92 

932 6.818 138.47 

933 -0.235 18.79 

934 17.399 136.17 

935 3.292 154.58 

936 3.292 53.32

Many contaminated areas.

Performed By: 

Reviewed By:
Li

Michele R. SuttoO• IV/%14/2(/qf

7,,

Date: 

Date:

10/16/97 ____

//

Page 1 of 2 
N-93

NES Characterization Survey

Comments:

j101169



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey Date: 10/16/97 Time: 19:50

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff: 

Survey Instr. Model: Serial #:

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

937 6.818 90.14 

938 3.292 16.49 

939 3.292 129.26 

940 6,818 28 

941 -0.235 18.79 

942 -0.235 25.7 

943 3.292 11.89 

944 -0.235 30.3 

945 -0.235 0.38 

946 -0.235 18.79 

947 3.292 11.89 

948 -0.235 16.49 

949 -0.235 44.11

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

_It'
Comments:

Performed By: 

eviewed By:

Michele R. Sutton

P2a ~2 of 2

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm)

t 4 1

+ 4

1* 4

+ i

1* I J.

1 t

r t

+ 1

t 4. 4

1* I 4

I I 1

f 4 1

t t I

Date: 

Date:

10/16/97
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LBS100-W Low Background Counting System - Smear Analysis

Date: 10117/97 
Counting Unit Id: I 

Data file name: G:%LBXL\UNIT1lME1A059.XLD 
Batch Ended: 10/1617 1.M 

Crosstlk Correction: Not Applied

S Haas MInA

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 
AtAL 12.59 
>AL 12.59 

At AL 12.59 
>AL 12.59 
>AL 12.59 
>AL 12.59 
;AL 12.59 

<AL 12.59 
At AL 12.59 
-AL 12.59 
<AL 12.59 
<AL 12.59 

At AL 12.59 
<MDA 12.59 

>AL 12.59 
At AL 12.59 
>AL 12.59 

At AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3 

Application Version: Standard

11 I --

II

- .. - a I rll M D A I I
41.81 
0.38 
2.68 
0.38 
71.73 
28.00 
389.32 

1O840.0O 
389.32 
653.98 
2133.79 

87610.28 

186.80 
103.95 
62.52 
41.81 
145.37 
44.11 
90.14 
67.12 

8890.49 
350.20 
3279.89 
555.02 
281.16 
85.54 
94.74

10.37 

3.30 

4.03 

3.30 

13.37 

8.66 

31.79 

325.09 

31.79 

42.54 

89.72 

2339.71 

21.54 

16.02 
1252 
1037 
18.95 
10.63 
14.94 
12-95 

268.14 
30.01 
122.27 
38.72 
26.68 
14.56 
15.31

<AL 16.65 
<MDA 16.65 
<MDA 16.65 
<MDA 16.65 

<AL 16.65 
<AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 

AtAL 16.65 
<AL 16.65 
<AL 16.65 
>AL 16.65 
<AL 16.65 

AtAL 16.65 
<AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 

At AL 16.65 
At AL 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1 .000

Beta efficiency log file: 1R.0AB

Beta Efficiency: 43.45% 
Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833ý3 
Beta Correction Factor: 1 .O00

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 18.17 10116)9718:37 
1.00 -0.067 0.17 10/16&97 18:39 
1.00 -0.067 1.17 10/16)9718:40 
1.00 -0.067 0.17 10/16/9718:42 
1.00 -0.067 31.17 10/16M718:43 
1.00 0.933 12.17 10/16/7 18:45 
1.00 4.933 169.17 10/16)9718:46 

1.00 116.933 4710.17 10/16/9718:48 
1.00 2.933 169.17 10/16)9718:49 
1.00 11.933 284.17 10/16/97 18:51 
1.00 31.933 927.17 10/16&9718:53 
1.00 483.9M3 38068.17 10/1619718:54 
1.00 0.933 81.17 10/16097 18:56 
1.00 0.933 45.17 10/1697 18:57 
1.00 3.933 27.17 10/1609718:59 
1.00 0.933 18.17 10/1609719:00 
1.00 1.933 63.17 10/16)9719:02 
1.00 1.9m 19.17 10116/7197 0 
1.00 4.933 39.17 10/169719:05 
1.00 -0.067 29.17 10/169719:06 
1.00 74.933 3776.17 10/1609719.O8 
1.00 2.933 152.17 10/1697 19-.09 
1.00 28.933 1425.17 10/16/97 19:11 
1.00 5.933 241.17 1011607 19:12 
1.00 0.933 122.17 10116097 19:14 
1.00 -0.067 37.17 10/16W7 19:15 
1,00 -0.067 41.17 101169719:17

Page 1 of 2

IUlr-Mv

Batch ID: CS OM-W49

OiP, MAWUVIKV

1 
2 
3 
4 
5 
6 
7 
8 

9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27

-0.235 
-0.235 
-0.235 

-0.235 
-0.235 
3.292 

17.399 
412.401 

10.345 

42.087 
112.623 
1706.739 

3.292 
3.292 
13.872 
3292 
6.818 
6.818 
17.399 
-0.235 

264.275 
10.345 
102.042 
20.926 
3.292 
-0.235 
-0.235

3.53 
3.53 
3.53 
3.53 
3.53 

3.53 
7.89 

38.83 
6.11 

12.24 
20.05 

83.17 
3.53 
353 
7.06 
3.53 
4.99 
4.99 
7.89 
3.53 
30.89 
6.11 
19.08 
865 
3.53 
3.53 
3.53

-- I I - I

(
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LB5OO-W Low Background Counting System - Smear Analysis

Date: 10I 7M97 
Counting Unit Id: 1 

Data file name: C:lLBXL\UNlT1SME1AC59.XLD 

Batch Ended: iC/16097 19:.0 

Crosstaik Correction: Not Applied 

Batch ID: CS 91-949

Alpha Activity
a flags MDA

At AL 12.5D 
<AL 12.59 

<MDA 12.5D 
<AL 12.59 
<AL 12.5D 

<MDA 12.5D 
At AL 12.59 
<AL 12.59 
<AL 12.59 
<AL 12.59 
<AL 12.5D 
<AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.65 
<MDA 12.59 

<AL 12.59 
<MDA 12.5D 
<MDA 12.59

11.72 
3.53 
3.53 
4.99 
4.99 
3.53 
7.89 
3.53 
3.53 
4.99 
3.53 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

Beta Actvity
DPM 0 flags MDA

244.33 
115.45 
44.11 
57.92 
138.47 
18.79 

136.17 
154.58 
53.32 
90.14 
16.49 
129.26 
28.00 
18.79 
25.70 
11.89 
30.30 
0.38 
18.79 
11.89 
16.49 
44.11

24.77 
16.88 
10.63 
12.07 
18.49 
7.32 
18.34 
19.55 
11.61 
14.94 
6.94 
17.86 
8.66 
7.32 
8.35 
6.12 
8.97 
3.30 
7.32 
6.12 
6.94 
10.63

>AL 16.65 
AtAL 16.65 
<AL 16.65 
<AL 16.65 
>AL 16.65 
<AL 16.65 
>AL 16.65 
>AL 16.65 
<AL 16.65 

AtAL 16.65 
<AL 16.65 

At AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 

<MDA 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65

(1

Alpha efficiency log file: TH23DAB 

Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000

Count Alpha 

time (min) CPM
1.00 10.933 
1.00 0.933 
1.00 -0067 
1.00 1.933 
1.00 1.933 
1.00 -0.067 
1.00 4.933 
1.00 0.933 
1.00 0.933 
1.00 1.933 
1.00 0.933 
1.00 0.933 
1.00 1.933 
1.00 -0.067 
1.OD -0.067 
1.00 0.933 
1.00 -0.067 
1.00 -0.067 
1.00 -0067 
1.00 0.933 
1.00 -0.067 
1.00 -0.067

Beta Completion 

CPM Date -Time
106.17 10/1697 19r.18 
50.17 1011697 19:20 
19.17 10/16197 19:21 
25.17 10/16&97 19:23 
60.17 10/16097 19:24 
8.17 10116197 19:26 
59.17 10116/97 19:27 
67.17 10/1619719:29 
23.17 10/16/9719:31 
39.17 10116197 19:32 
7.17 10/16/9719:34 

56.17 10/16d97 19:35 
12.17 10/1697 19:37 
8.17 10/1609719:38 
11.17 10/16f9719:40 
5.17 1011619719:41 
13.17 10/1609719:43 
0.17 10/16J97 19:44 
8.17 10/1609719:46 
5.17 10/1619719:47 
7.17 10/16097 19:49 
19.17 10/16/97 19:50

Page 2 of 2

DPM
---. 1 - 41

-11 - Ii
Carrie

28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
38 
40 
41 
42 

43 
44 
45 
46 
47 
48 
49

38.560 
3.292 
-0.235 
6.818 
6.818 
-0.235 
17.399 
3.292 
3.292 
6.818 
3.292 
3.292 

6.818 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.236



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

987 -0.235 39.51 

988 80.881 1678.11 

990 

991 

992 

993 -0.235 34.9 

994 3.292 14.19 

995 -0.235 14.19 

996 3.292 57.92 

997 -

998 

999 -

1000 -

1001 -

1002 -
1003 - .

1004 -- 
-

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/17/97 Time: 12:25 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2  GM Survey 

Location Alpha Beta/Gamma (cpm) 
1005 

1006 

1007 3.292 32.6 

1008 -0.235 18.79 

1009 3.292 39.51 

1010 -0.235 41.81 

1011 

1012 130.257 2513.52 

1013 1014 

1015 - _ 

1016 6.818 156.88 

1017 6.818 147.67 

1018 -0.235 90.14 

1019 6.818 30.3 

1020 

1021 

1022

Comments: Many contaminated areas.

Performed By: 

Reviewed By:

Michele R. Sutton6�1� 10/1 �

ID Date: 

Date:

Pa•• 7of 2

10/17/97 

/74/



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (SIN 13795) 
Calibration Due Date: Auq-98 

Survey Instr. Model:

dpm1 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

1023 

1024 

1025 

1026 

1027 
1028 

1029 -03 
100 3.292 74.03 

1031 -0.235 48.71 
1032 3.292 37.21 

1033 6.818 34.9 

1034 10.345 51.01 

1035 -0.235 28 

1036 -0.235 21.1 
1037 -0.235 9.59 

1038 10.345 103.95 

1039 -0.235 71.73 

1040 1 -0.235 1 62.52

Alph 

Bet

Date: 10/17/97 Time: 

a Eff: 28.35% Alpha Bkg (cpm): 

a Eff: 43.45% Beta Bkg (cpm):

Serial #:

12:25 

0.07 

1.83

Cal. Due Date: 

Bkg (cpm):

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1041 -0.235 -1.92 

1042 -0.235 21.1 .  

1043 -0.235 41.81 

1044 -0.235 9.59 

1045 -0.235 9.59 

1046 6.818 37.21 .  

1047 -0.235 44.11 

1048 -0.235 41.81 

1049 6.818 94.74 

1050 10.345 28 

1051 -0.235 51.01 

1052 -0.235 23.4 

1053 -0.235 4.99 

1054 -0.235 14.19 -

Comments:

Performed By: 

"'eviewed By:

Michele R. Sutton Date: 10/17/97

Date:
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LB5100-W Low Background Counting System -- Smear Analysis

Date: 10/1 7W97 
Counting Unit Id: 1 

Data file name: C:"LBXL\UNITI1SMEIA060.XLD 

Batch Ended: 10/17/97 12:25 

Crosstalk Correction: Not Applied 

Batch ID: CS 987-1054 

Activity 
DPM a flags MDA 

187 -0.235 3.53 <MDA 12.59
>AL 12.5D <MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
>AL 12.59 
<AL 12.59 
<AL 12.5D 

<MDA 1 2.59 
<AL 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 
<AL 12.59 

At AL 1 2.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12,59 
At AL 12.59 

<MDA 12.50 
<MDA 12.59 
<MDA 12.59

16.97 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 

21.57 

4.90 
4.99 
3.53 
4.99 
3.53 
3.53 
3.53 
4.99 
6.11 
3.53 
3.53 
3.53 
6.11 
3.53 
3.53 
3.53

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 65.00% 
High Voltage Setting: 1460 

Application Revision: 3 

Application Version: Standard 

Beta AcUvIty 
DPM a flags MDA 

39.51 10.10 <AL 16.65
1678.11 
34.90 
14.19 
14.19 
57.92 
32.60 

18.79 

39.51 
41.81 

2513.52 

156.88 

147.67 
90.14 
30.30 
74.03 
48.71 
37.21 
34.90 
51.01 
28.00 
21.10 
9.59 

103.95 
71.73 
62.52 
-1.92

76.21 
9.55 
6-55 
6.55 
12.07 
9.26 
7.32 

10.10 

10.37 
100.68 
19.70 
19.10 
14.94 
8.97 
13.57 
11.13 
9.83 
9.55 
11.37 
8.66 
7.68 
5.67 
16.02 
13.37 
12.52 
2.37

>AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
>AL 16.65 
>AL 16.65 
>AL 16.65 

At AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL. 16.65 
<AL 16.65 

AtAL 16.65 
<AL 16.65 
<AL 16.65 

<MDA 16(T

Ab h.; Officlenc' l:,:1 le: "FH+?.!:ýAB 

Al-'pha Effict..';r,::y: S'~,!•;; 

AlphI t(, Beta Cros,;t:1-k: 28.(6-.3j.  
Alpha E;aIc:-.ground (C P ,VI): 0.0(:;:;-,33U67 

Alcha 3:rrection Fac:,or: '-1.OL):: 
Beta erficiency Io. le: ,'.R E 

3eta Efficibr,:y: ,13 '1,5.  

Beta Inl.. Alpha Cros;4t ,lk: 0.66-9 

Beta B, ic:.ground (C P 'l): 1.&i.'3:.x3Q3 

Beta Zc:rrection Fac:,:r. 1.0:) 

Count Alphi Beta C,: iipdor, 
irie (min) CPlI CPM Di de •i-1jm,: 

1.00 -0.0(57 17.17 10/1-:Y37 11:26 
1.00 22.9:3 729." 101l ;Y3']7 11:28 
1.00 -0.0(-7 15.17 10117 '7 11:29 
1 .00 0.93 6.17 1011 '.Y7 1 1:31 
1.00 -0.0(:7 6.17 10 1:Y37 11:32 
1.00 0.9:3 25.17 101 '1,97 11:-34 
1.00 0.93; 5 14.17 10/1:',97 11:"5 
1.00 -0.0( 7 8.17 10/1: "'37 11:37 
1.00 0.9:; 3 17.17 10/1 :'1'Y7 11:38 
1.00 -0.0(5 7 18.17 10/117,97 11: 40 
1.00 36.9: 3 1092.1 10/I 1'.17 11:,41 
1.00 169B3.1 7 1011I',97 1 1::t3 
1.00 1.903 64.17 10/ 1','97 11:4, 
1.00 -0.0(:7 39.17 10117 ,'97 11:416 
1.00 1.9c;3 13.17 10/11',97 11:47 
1.00 0).g3; 32.1?7 10/1: S,7 I 1:,'q 
1.00 -0.0(:7 21.17 101:',y7 11:30 
1.00 O.g3;5 16.1 Y" 10/C 1:,37 11::32 
1.00 1.928 15.1 V 1011 *,'37 11:33 
1.00 2.9:;3 22.1 7 101I 7',,a7 11::.  
1.00 -0.0(7 12.1; 10/1 ;',97 11:36 
1.00 -0.0(:7 9.1 10CI ',,37 I-58 
1.00 -0.0(:7 4.1. 10CI :','S;7g 12:,30 
1.00 2.9E3 45.1 l"1l ',';7 12)/ 
1.00 -0.0(.7 31.1" 10/1.,;7 1 2)3 
1.00 -0.0C7 27.1 10VI ',' ' 12'4 
1.00 -0.0(:7 -0.E61 l1 l. ; 12,6

Page 1 of 2

'0

Ila 
'36 

94 

1t5 
936 
7 
8 

9 
910 

"12 

16 

17 
18 
19 
3D 
31 
32 
33 

34 
35 
36 
37 
38 
38 
40 
41

80.881 

-0.235 
3.292 
-0.235 
3.292 
3.292 

-0.235 
3.292 

-0.235 

130.257 
6.818 
6.818 
-0.235 
6.818 
3.292 
-0.235 
3.292 
6.818 
10.345 
-0.235 
-0.235 
-0.235 
10.345 
-0.235 
-0.236 
-0.235



C

LB51OO-W Low Background Counting System - Smear Analysis

Date: 10/17/97 
Counting Unit Id: 1 

Data file name: C:ILBXL\UNITI SME1A06D.xLD 

Batch Ended: 10/1 7/97 12:25 
Crosstalk Correction: Not Applied

Batch ID: CS 987-1054

AUM AGU.VU
a flags MDA

<MDA 12.59 
<MDA 12.5M 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.5D 
<MDA 12.59 

<AL 12.5D 
At AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

3.53 
3.53 
3.53 
3.53 
4.99 
3.53 
3.53 
4.99 
6.11 
3.53 
3.53 
3.53 
3.53

I I

Alpha activity action level (DPM): 20.00 

Beta activIty action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Revision: 3 

Application Version: Standard

Beta Activity 
DPM a flags MOA 
21.10 7.68 <AL 16.65 
41.81 10.37 <AL 16.65 
9.59 5.67 <AL 16.65 
9.59 5.67 <AL 16.65 
37.21 9.83 <AL 16.65 
44.11 10.63 <AL 16.65 
41.81 10.37 <AL 16.65 
94.74 15.31 At AL 16.65 
28.00 8.66 <AL 16.65 
51.01 11.37 <AL 16.65 
23.40 8.02 <AL 16.65 
4.99 4.64 <MDA 16.65 
14.19 6.55 <AL 16.65

Alpha efficlenc, [,-.g file: TH..:; , 

Alpha Efficiency: 28.'Z-:; 4 
Alpha to Beta Crosstalk: 28 ( 

Alpha Background (C PI,,4): O.0fo;.( -67 

Alpha Correction Fa. z,:r: 1 .(C 0 
Beta efficiency log file: SRS ]0 4:1 ....

Beta Efficiency: 43.,1 i 
Beta Into Alpha Crosstailo: 3.6ui 
Beta Background (c i ,; .833;i: ••

Beta Correction Fa ,lI: 1.(0X) 
Count Alpha Beta Compl. :on 

time (min) CPM CPM Date "irr,= 1.00 -0.067 9.1"7 10/17 :" ""2(:'7 

1.00 -0.067 18.1 7 10/17t:.. 12:09 
1.00 -0.067 4.1 10/17t, 12:'0 
1.00 -0.067 4.17, 10/17t: 12:-2 1.00 1.9m3 16.1 7 10/17,W 12:'3 

1.00 -0.067 19.1 i7 10/171 12:'5 
1.00 -0.067 18.17 1Q'17, 12:- 6 
1.00 1.933 41.17 10/17 12:,8 
1.00 2.933 12.1 ' 10/17t. 12:-9 
1.00 -0.067 22.1 7 10/17t`i 12:21 
1.00 -0.067 10.1 7 10/17t 12:22 
1.00 -0.067 2.1. 1CY17/ 12:24 
1.00 -0.067 6.1• 10/17t,.

Page 2 of 2

(

DPM
4 I-....�

04 
OL

42 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54

"-0.235 
-0.235 
-0.235 
-0.235 

6.818 
-0.235 
-0.235 
6.818 
10.345 
-0.235 
-0.235 
-0.235 
-0.235

11

i

C

I



RS-35 (8-96) Survey Data Sheet

Job Doscription: NES Chacterizabon Survey Date; 10/16/97 Time: 13:42

Counter Used: LB 5100 W (S/N 13798) Alpha Eflt: 
Calibration Due Des: Aug-98 Beta Eff:

Survey Inmt. Mode: Serial #:

I dpm/ 100 cmr GM Survey 
Location Alpha Beta/Gamma (¢pm) 

1055 -0235 0.38 
1056 -0.235 0.38 

1057 -0.235 -4.22 
1058 -0.236 2.68 

1069 -0.235 729 

1060 -0.235 2.8 

1061 -0.235 0.38 
1062 -0.235 -1.92 

1063 -0.235 4.99 

1064 -0235 -1.92 
1085 -0.235 0.38 

1066 -0.235 0.38 
1087 3.292 2.68 
1068 -0.235 -1.92 

1069 -0.235 -4.22 
1070 -0.235 0.38 
1071 6,818 7.29 

1072 -0.238 1 4.99 -

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

, Cal. Due Date: 
Bkg (cpm):

dpm/ 100 cmz GM Survey 
Location Alpha Bet/Gamma. (cpm) 

1073 -0.235 2.68 

1074 -0.235 4.99 

1075 -0.235 -1.92 

1076 3,292 0.38 

1077 -0.235 4.99 

1078 -0.235 0.38 

1079 -0.235 0.38

Comments:

Performed By: 

Reviewed By:

Mich R. Sutton

/

Date: 

Date:
/

10/1 6/97

N-1O1
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L85IeO&W Low Bai-kgrmoda Comanng System - 5nmw Antpysft

Odell: ton 697 
Cmwing Undid I.1 

Data Aile mame': CIOtXLU]NIT1t$ IAMEIXL(Q 
BagchEnded: fMM67 1&.42 

CrO~tmuk Ccnscticn: Hot Applle

AI~m acthy wt10n bvW (DpM): 2D00 
811 " 8010sn hIrM(DPM): 1iOcn 

C01laNtY lsvuI for MOA end It"&: S6.00%

Ap*Mb&*n Rb1SM: 3bd

3.30 -'MDA 15.06-( 
3.30 -cMOA 1606 
2.37 -SM0A 16065 
4.03 cMDA 1835 
6.18 -'AL 16,6 
4.03 -cMDA 1606 

xm 440A 186.5 
2,37 'cMDA Itos 
4.64 9MDA likes 
237 ýcMDA MeS 
33 cS4D 1605 
a3D 403A 16.5 
403 4MDA 16,65 
237 4MDA 15-06 
2.37 KMA likes 
330 ckmA 16.51 
5.18 <AL 1865 
464 410A like 
4W~ -MDA 1865 
4.64 -cMDA 1I15 
237 cMDA 185 
3.30 -'MDA likes 
464 4IUDA likes 
3.310 *MD 186-6 
a3O~ 4ADA 11666

'MWDA 12.51 
<cMDA 12-5 
-MDA 12.59 
-c*ADA 12.M 

440A 129D 

40IA 12.-) 
4MDA 12.% 
-cMDA ~121%) 
<MDA 12.3) 
%UDA 12.3 
'cMDA 1259 

cAL 12.50 
44DA 12.59 
14WDA 125 
4"0 123) 

CAL 1250 
410A 12.3% 
40~A ¶~aD 
440A 121% 
4ADA 11% 

'9AL 12SD 
-CMA 1250 

41DA 12-59

0.38 
-4.22 
266B 
7.29 

Z.ee 
039 
-. 92 
4WE 
-1-22 
0.35 
039 
21"~ 
-1.92 
-422 
11M 
7.29 
4.99 
268B 

-1.92 
03B 
4W 
038 
0.35

Page I of I

)

-0.235 

-0-235 
-a235 

-11235 
-0.235 

-a235 

-0.23S 

4236 

40.235 

4252 
-0.235 
-0-235 

-0236 
-0235 

.0236

3.53 
353 
3m3 
353 
3.53 
353 

a3.S 
353 
353 
353 
3.53 
353 
3.53 
353 
153 
3a3 
4.99 
a3M 
3M3 
3153 
363 
153 
:353 
353 
353

2

I

Bela efWhhic log Me.s SWMCB 
Aeh Efl"cW.y 29ZB% 

ABOW 10~t Alp Crooslt 20.65 
OAfs Rudgusa(Cpho. ID088M 

MO& Carmrclon Facs: 1 .IJ 

Ccoui Alpha Se C*Mlpktion 
Urns (FMI) CPM CPU Del. - The 

1.00 .0=5 0.17 toaw16~73m 
1.00 -0.007 0.17 1CIlW 13,07 
1.0 43 -. 067 -183 Mew69 1310 
1,00 -O0-07 1.17 101407i 13.10 
1.00 -40.07 3.17 V4II&g fdI, 
1.00 -0.057 1.17 10116W 1a13 
110 43.067 0117 ¶01Yl811 1314 
1.00 -0.067 -0.3 lIBW13167aj 
lCD -0.06? 2.17 UY6S971117 
1.00 o00w 4Wh IM&97 13-19 
1.00 .0067 1117 1W1609?13Z2 
1.00 -0125 0.17 iMOlig 1322 
1.00 Q5m 1.17 ICYIOB 1323 
Sin -0am7 -0.83 1W169?37= 
1110 -0.00? 0.17 I*HW I&20 
1121 t9i3 317 I1Vt&tsa~o 
1.00 -0.057 2-17 1WIM7 1 1121 -0.057 1.17 I(I7 13:38 1.0c, 4107 2.M IMM~7 1m34 
1.to -3.057 -0853 t10a7 1a338 
1.00 0.9m W7 1IM607 1337 1.0c. 018? 2.17 1(V167 13:3 1fl -0.057 0.17 '99l199 11440D 
IflC 43057 0.17 MO I G97 1 &40

AppOcatim RWWMM: 3



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey lnstr..Model: 

dpml 100 cmz G Survey 
Location Alpha Beta/Gamma 

1080 3.292 2.68 
1081 -0.235 -1.92 

• 8,2 3.292 2.68 
1083 3.292 2.68 
1084 -0.235 4.99 
1085 -0.235 0.38 
1086 3.292 7.29 
1087 -0.235 4.99 
1088 -0.235 -1.92 
1089 -0.235 0.38 
1090 -0.235 9.59 
1091 3.292 0.38

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/17/97 Time: 15:04 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2 GGM Survey 
Location Alpha Beta/Gamma (cpm)

- I.

Comments:

Performed By: 

Reviewed By:

t .1 ______

I

/1

10/17/97

7// j
Date:

N-103

II

//•• ..... ""'.•; 'r

-7
I

Michele R. Suttonzý?Y Jov//,( I/J,. nga*.
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L85100-W Low Background Counting System -- Smear Analysis

Date: 10/17j97 

Counting Unit Id: 1 
Data file name: C:%LBXL\UNIT1%SME1AO62.XLD 

Batch Ended: 10/1797 15:04 
Crosstalk Correction: Not Applied

Batch ID: CS 1080 - 1091 

Alpha Actvivty 
DPM CF flags MDA 
3.292 3.53 <AL 12.59
-0.235 
3.292 
3.292 

-0.235 
-0.235 
3.292 

-0.235 

-0.235 
-0.235 
-0.235 
3.292

3,53 
3.53 
3-53 
353 
353 
3.53 
3.53 

3.53 
3.53 

3.53 
3.53

<MDA 
<AL 

<AL 
<MDA 
<MDA 

<AL 

<MDA 

<MDA 
<MDA 
<MDA 

<AL

12.59 
12.59 
12.59 
12.59 
12.59 
12.59 
12.59 
12.59 

12.59 
12.59 
12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1460

Application Revision: 3 

Application Version: Standard

<MDA 

<MDA 
<MDA 
<MDA 
<MDA 
<MDA 

<AL 
<MDA 

<MDA 

<MDA 
<AL

<MDA 16.65

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 
16.65

Beta, 
DPM or 
2.68 4.03
-1.92 
2.68 
2.68 
4.99 
0.38 
7.29 
4.99 

-1.92 

0.38 
9.59 
0.38

2.37 
4.03 
4.03 
4.64 
3.30 

5.18 
4.64 
2.37 
3.30 

5.67 
3.30

Alpha Of c i'eicy Iog 'ilie: "rH,: 

A• 1i i.E tficlercy: 28.'.!.  
Alpha to Ella Crosstalk: 28 

Alpha Bacl:(gic]rlmd (C PM): 0.01: *.i :1: 3-17 
Alpha Cc rr0.I:;:l,3 1 Factor: -1.0w 

Beta elf c.ibmci log ille: 13IROA:1 

Se(t.1 E iTlercy: 43.,15% 
3eta Into Alpha Crosstalk: 0.60% 

Bela BacI:rciculldI (C Ptvl): '1.8:k33 ;:: :01 

ESeta Cc rrecbi 1 Factor: '1.0X0 
Count Alpha Bela C;orrI il on 

tir.e lmirt) CPM CP~l Cate n."n 
1.00 0.933 1.17 1(117/, 4:,8 
1M(0 -0.067 40 63 10(171 
1.(0 0933 1.17 10171Y 4:51 
1(0 0.933 1.17 10(17/ 4:52 
10( -4).037 2.17 100 71 7 ,.4 
1.(0) 4).0137 0.17 100171 4:!;5 
1.(0 0.9:3 3.17 10117/. 4:57 
1.(0 -0.067 2.17 10(17/ 4:8 
1.(]0 -0.067 -OE,3 10(17/ 5.:(1 
1(0 -0.067 0.17 1(017/ ,5:1 
1(0 -0.067 4.17 1(017/. )3 
1.(0 0.933 0.17 1(117/:, )4

Page 1 of 1
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,0

81 

82 
83 
84 

85 
86 
87 

88 
89 

90 
91



Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1092 73.828 987.69 

1093 -0.235 9.59 

1094 -0.235 4.99 

1095 -0.235 7.29 

1096 -0.235 4.99 

1097 3.292 4.99 

1098 -0.235 4.99 

1099 -0.235 4.99

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/22/97 Time: 16:08 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

4 
£

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton " 10/#/7

/ /7/

N-105

dpm/ 100 cm" GM Survey 
Location Alpha Beta/Gamma (cpm)

1 4 .1 _____-

T I 4

4.I

1* 1 4

I t *1

i i I

i i -+

I 4. I1

i i i

1 4 &

1 
4

4. 
4

4. 
J.

4 
1.

Date: 

Date:

10/22/97

f j I

RS-35 (8-96)



(

LB5100-W Low Background Counting System -- Smear Analysis

Date: 10C22M97 
Counting Unit id: 1 

Data file name: C:%LBXL\UNITISMEIG 01.XLD 
Batch Ended: 10121)97 16:08 

Crosstalk Correction: Not Applied

16.21 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

>AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

Beta Activity 
DPM 0 flags MDA 

907.69 54.35 >AL 1665 
9.59 5.67 <AL 16.65 
4.99 4.64 <MDA 16.65 
7.29 5.18 <AL 16.65 
4.99 4.64 <MDA 16.65 
4.99 4.64 <MDA 16.65 
4.99 4.64 <MDA 16.65 
4.99 4.64 <MDA 16.65

Alpha efficiency log file: TH23C0AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 20.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333 

Beta Correction Factor:. 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 20.933 429.17 10f21j97 15:5B 
1.00 -0.067 4.17 1W21/97 15:59 
1 .00 -0.067 2.17 10/21197 16:01 
1.00 -0.067 3.17 10/21/97 16:02 
1.00 -0-067 2.17 10/21197 16:04 
1.00 0.933 2.17 10/21/97 16:06 
1.00 -0.067 2.17 102197 16:07 
1.00 -0.067 2.17 10/21/97 16:08
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Batch ID:
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97 
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

1100 -0.235 25.7 

Ji -0.235 16.49 
".102-- 3.292 16.49 

1103 3.292 18.79 

1104 3.292 0.38 

1105 -0.235 7.29 

1106 -0.235 2.68 
1107 -0.235 7.29 

118 -0.235 2.68

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/15/97 Time: 17:15 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Suttonq• /i //7 /,1 Date:

'-/ 

//

10/15/97

Date: / Z7 9e 
/ 

I

N-107

dpm/ 1 00 cm2 GM Survey 

l ocation Alpha B et/ a m c m
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LB5100-W Low Background Counting System -- Smear Analysis

Date: 10115/97 
Counting Unit Id: 1 

Data fle name: C:%LBXL\UNITflSME1A055.XLD 
Batch Ended: 10/1597 17:15 

Crosstalk Correcion: Not Applied 

Batch ID: CS 1100 - 1108

Alpha Activity 
DPM a flags MDA

-0.235 3.53 
-0.235 3.53 
3.2D2 3.53 
3.202 3.53 
3.292 3.53 
-0Z35 3.53 
-0.235 3.53 
-0.235 3.53 
-02.35 3.53

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<AL 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 
DPM cy flags MDA 

25.70 8.35 <AL 1665 
16.49 6.94 <AL 16.65 
16.49 6.94 <AL 16.65 
18.79 7.32 <AL 16.65 
0.38 3.30 <MDA 16.65 
7.29 5.18 <AL 16.65 
2.68 403 <MDA 16.65 
7.29 5,18 <AL 16.65 
2.68 403 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28435% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 

1.00 -0.067 11.17 10/15/97 17:03 
1.00 -0.067 7.17 101151W717:03 
1.00 0.933 7.17 1011519717:16 
1.00 0.933 8.17 10/15/97 17:07 
1.00 0.9[33 0.17 10/15/7 17:09 
1.00 -0.067 3.17 10/15W9 17:10 
1.00 -0-067 1.17 10/15/97 17:12 
1.00 -0.067 3.17 1 Ol 1597 17:13 
1.00 -0.067 1.17 10/15197 17:15

Page 1 of I
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1109 -0.235 30.3 

1110 13.872 152.28 

1111 -0.235 30.3 

1112 -0.235 46.41 

1113 -0.235 23.4 

1114 6.818 149.97 

1115 27.979 467.57 

1116 -0.235 69.43 

1117 27.979 502.09 

1118 31.506 331.79 

1119 3.292 67.12 

1120 -0.235 172.99 

1121 10.345 191.4 

1122 -0.235 99.34 

1123 -0.235 -1.92 

1124 3.292 4.99 

1125 -0.235 0.38 

1126 -0.235 -1.92

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/16/97 Time: 10:49 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. SuttonY DJ 10/ ) IqV Date:

Date:

N-109

dpm/ 100 cm, GM Survey 
Location Alpha Beta/Gamma (cpm) 

1127 3.292 0.38 

1128 -0.235 -1.92 

1129 -0.235 4.99 

1130 -0.235 2.68 

1131 -0.235 11.89 

1132 -0.235 4.99 

1133 6.818 16.49 

1134 6.818 7.29

10/16/97

'ooooolýý 

-YX A 'Y ,I / . . .
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LBI100-W Low Background Counting System - Smear Analysis

Date: 10/16197 
Counting Unit id: I 

Data file name: C:%LBXL\UNITlSMEIA056.XLD 
Batch Ended: 10116097 1C49 

Crosstalk Correction: Not Applied

Batch ID: CS 1109-1134 
Alpha AcUvky 

,.DPM 0 flags MDA 

-0.235 3.53 <MDA 12.59 
13.872 7.06 At AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 6.818 4.99 <AL. 12.59 

27.979 9.99 At AL 12.59 
-0.235 3.53 <MDA 12.59 
27.979 9.99 At AL 12.59 31.506 10.60 At AL 12.59 

3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
10.345 6.11 AtAL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 3.292 3.53 <AL 12.59 

-0.235 3.53 <MDA 12.59 -0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 

6.818 4.99 <AL 12.59 
6.818 4.99 <AL 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 
DPM a flags MDA 
30.30 8.97 <AL 16.65 
152.28 19.40 >AL 16.65 
30.30 8.97 <AL 16.65 
46.41 10.88 <AL 16.65 
23.40 8.02 <AL 16.65 
149.97 19.26 >AL 16.65 
467.57 36.17 >AL 16.65 
69.43 13.16 <AL 16.65 

502.09 36.59 >AL 16.65 
331.79 29.15 >AL 16.65 
67.12 12.95 <AL 16.65 
172.99 20.71 >AL 16.65 
191.40 21.81 >AL 16.65 
99.34 15.67 At AL 16.65 
-1.92 2.37 <MDA 16.65 
4.99 4.64 <MDA 16.65 
0.3B 3.30 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
0.38 3.30 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
4.99 4.64 <MDA 16.65 
2.68 4.03 <MDA 16.65 
11.89 6.12 <AL 16.65 
4.99 4.64 <MDA 16.65 
16.49 6.94 <AL 16.65 
7.29 5.18 <AL 1665

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 
Beta efficiency log file: SRg0AB 

Beta Efficency: 43.45% 
Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333M3 

Beta Correction Factor: 1.0OO 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 13.17 10/1609710.11 
1.00 3.933 66.17 10/16&9710:13 
1.00 -0.067 13.17 10/1697 10:14 
1.00 -0.067 20.17 10/16/9710:16 
1.00 -0.067 10.17 1016/97 10:17 
1.00 1.933 65.17 10116j97 10:19 
1.00 7.933 203.17 10/16,9710:20 
1.00 -0.067 30.17 10/16*97 10:22 
1.00 7.933 218.17 10/1697 10:23 
1.00 8.933 144.17 10/16)9710:25 
1.00 0.933 29.17 10/1697 10:26 
1.00 -0.067 75.17 1011619710:28 
1.00 2.933 83.17 10/16/9710:30 
1.00 -0.067 43.17 10/1619710:31 
1.00 -0.067 -0.83 10/1189710:33 
1.00 0933 2.17 10161&9710:34 
1.00 -0.067 0.17 1011619710:36 
1.00 -0.067 -0.83 10/16/9710:37 
1.00 0.933 0.17 10116o97 10:39 
1.00 -0.067 -0.83 10/16197 10:40 
1.00 -0.067 2.17 10/16197 10.42 
1.00 -0.067 1.17 1011619710:43 
1.00 -0.067 5.17 1011619710:45 
1.00 -0.067 2.17 10/1619710:46 
1.00 1.933 7.17 10/1619710:48 
1.00 1.933 3.17 10/1619710.49
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey Date: 

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff: 

Survey Instr. Model: Serial #:

dpml 100 cm" GM Survey 
Location Alpha Beta/Gamma (cpm) 

1135 -0.235 -1.92 .  
1136 -0.235 0.38 
1137 6.818 2.68

'53
f I

I 4 1

1* 4

T .4

10/16/97 Time: 13:04 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm): 

i dpm/ 100 cm2  GM Survey 
Alpha Beta/Gamma (clpm)

Comments:

Performed By: 

Reviewed By:

Michele R. Suttnn e9'IiJQI 10/2 I/p, * -

7/

I

/

Date: 10/16/97 

Date:

N-1ll

Michele R. Sutton %JOI( IDI/ I /I]-v
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LB5100-W Low Background Counting System - Smear Analysis

Date: 10/16/97 
Counting Unit id: I 

Dat file name: C:%LBXL\UNIT1$MEI CO18.XLD 
Batch Enxled: 10/fW97 13:04 

Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 149O 

Application Revision: 3 

Application Version: Standard 

Beta Actilvty 
DPM o flags MDA 
-1.92 2.37 <MDA 16.65 
0.38 3.30 <MDA 16.65 
2.68 4.03 <MDA 16.65

Page 1 of 1

(

Alpha efficiency log file: TH230AB3 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.0()D 
Beta efficiency log file: SRgOAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 -0.83 10/1 W7 13:01 
1 00 -0.067 0.17 10/197 13:02 
1.00 1.933 1.17 10/16097 13:04

l:



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

1138 -0.235 7.29 

1139 -0.235 -4.22 

40 6.818 16.49 

1141 -0.235 21.1 

1142 6.212 172.99 
1143 17.399 175.29 
1144 -0.235 -1.92 

1145 -0.235 7.29 

1146 3.292 0.38 

1147 -0.235 11.89 

__________________ I ______________________

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/22/97 Time: 15:35 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

/1

Michele R. Sutton?(..f O!O•a3" 7

I//

N-1 13

Sdpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (Cpm)

Date: 

Date:

10/22/97 

X 1Y
4,; , ý --- /, 4 ý-

t
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LB6100-W Low Background Counting System - Smear Analysis

Date: 10422097 
Counting Unit Id: 1 

Data file name: C:ýLBXL\UNIT1SME1C023XLD 
Batch Ended: 10422197 15:35 

Croustalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490

Application Revision: 3

Batch ID: CS 1138-1147 

AaActivity 
DPM a flags MDA 

-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
6.818 499. <AL 12.59 
-0.235 3.53 <MDA 12.59 
6.818 4.99 <AL 12.59 
17.399 7.89 At AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59

Application Version: Standard 

S~Beta Activity 
DPRM a _flas MDA 

7.29 5.18 <AL 16.65 

-4.22 2.37 <MDA 16.65 
16.49 6.94 <AL 16.65 

21.10 7.68 <AL 16.65 172.99 20.71 >AL 16.65 
175.29 20.85 >AL 16.65 
-1.92 2.37 <MDA 16.65 
7.29 5.18 <AL 16.65 

0.38 3.30 <MDA 16.65 
11.89 6.12 <AL 16.65

(

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1 .O00 

Beta efficiency log filee: SRgOAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: i.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 3.17 10/22/97 15:22 
1.00 -0.067 -1.83 10f22J97 15:23 1 .00 1.9m3 7.17 10r/227 15:25 

1.00 -0.067 9.17 10f22J97 15:26 1.(30 1.933 75.17 10122197 15:28 

1.00 4933 76.17 10C2219715:29 
1.00 -0.067 -0.83 10/22/97 15:31 
1.00 -0.067 3.17 10/2297 15:32 
1.00 0.933 0.17 1=V22097 15:34 
1.00 -0.067 5.17 10/22197 15:35

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

•_ Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1148 3.292 0.38 

1149 3.292 9.59 

1150 -0.235 9.59 

1151 -0.235 0.38 

1152 -0.235 2.68 

1153 3.292 110.85 

1154 -0.235 18.79 

1155 3.292 4.99 

1156 3.292 2.68 

1157 3.292 7.29 

1158 -0.235 18.79 

1159 -0.235 -1.92 

1160 -0.235 7.29 

1161 -0.235 9.59 

1162 -0.235 2.68 

1163 -0.235 9.59 

1164 -0.235 0.38 

1165 -0.235 4.99 -

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/23/97 Time: 

28.35% Alpha Bkg (cpm): 
43.45% Beta Bkg (cpm): 

- Cal. Due Date: 

Bkg (cpm):

12:19 

0.07 

1.83

dpml/100cmr GM Survey 
Location Alpha Beta/Gamma (cpm) 

1166 -0.235 2.68 

1167 -0.235 2.68 

1168 -0.235 0.38 

1169 -0.235 -1.92 

1170 -0.235 -1.92 

1171 -0.235 2.68 

1172 3.292 2.68 

1173 -0.235 -4.22 

1174 -0.235 4.99 

1175 -0.235 4.99 

1176 -0.235 -4.22 

1177 3.292 -1.92 

1178 -0.235 0.38 

1179 -0.235 2.68 

1180 -0.235 2.68 

1181 -0.235 -1.92 

1182 3.292 14.19 

1183 -0.235 0.38

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton q .,,i(0/23.1•7

Page 1 of 2 
N-115

Date: 

Date:

10/23/97



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

"• Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha I Beta/Gamma (cpm)I

1184 -0.235 7.29 

1185 -0.235 7.29 

1186 3.292 7.29 

1187 -0.235 7.29 

1188 -0.235 4.99 

1189 -0.235 2.68 

1190 -0.235 7.29

1191 3.292 2.68 
1192 10.345 69.43 
1193 -0.235 7.29 

1194 -0.235 30.3 

1195 3.292 11.89 

1196 -0.235 7.29 

1197 -0.235 9.59 

1198 -0.235 14.19 

1199 -0.235 7.29

Date: 10/23/97 Time: 12:19 

Alpha Eff: 28.35% Alpha Bkg (cpm): 0.07 
Beta Eff: 43.45% Beta Bkg (cpm): 1.83

Serial #:

Location

- ~Cal. Due Date: 

Bkg (cpm): 

dpm/ 100 cm2 IGM SmirveI
IAlpha Beta/Gamma

I -(C-P;f'I;-'I

I 
.1

______________________ 1*
Comments:

Performed By: 

eviewed By:

Michele R. Sutton 2V,03/1/ 7 Date:

Date:

Page 2 of 2 
N-116

10/23/97

(cpm)ILocation
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Date: 1012397 
Counting Unit ld: 1 

Data file name: C:ULBXL\UNITIfSME1GD04.XLD 
Batch Ended: 1012319712:19 

Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 65.00% 

High Voltage Setting: 1490

Application Version: Standard 

Beta Activity 
a flags MDA 

3.30 <MDA 16.65 
5.67 <AL 16.65 
5.67 <AL 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
16.54 AtAL 16.65 
7.32 <AL 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
5.18 <AL 16.65 
7.32 <AL 16.65 
2.37 <MDA 16.65 
5.18 <AL 16.65 
5.67 <AL 16.65 
4.03 <MDA 16.65 
5.67 <AL 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.64 'MDA 16.65

<AL 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.5D 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<AL 12.59 

<AL 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59

0.38 
9.59 

9.56 

0.38 

2.68 

110.85 

18.79 

4.99 

2.68 

7.29 

18.79 

-1.92 

7.29 

9.59 
2.68 
9.59 
0.38 
4.99 
2.68 
2.68 
0.38 
-1.92 
-1.92 
2.68 
2.68 
-4.22 
4.99

(

LB5100-W Low Background Counting System -- Smear Analysis

Page 1 of 2

(

Alpha efficiency log file: TH23AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1..83371133 
_Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 0.906 0.17 10/239711:02 
1.00 0.933 4.17 1C0"2319711:03 
1.00 -0.067 4.17 10/2339711:05 
1.00 -0.067 8.17 10/23697 1 1 :06 
1.00 -0.067 1.17 102337 11:08 
1.00 0.933 48.17 1 2393711:09 
1.00 -0.067 8.17 10z23V9711:11 
1.00 0.973 2.17 10/23/9711:12 
1.00 0.933 1.17 10/23J9711:14 
1.00 0.933 3.17 101Z-97 11:15 
1.00 -0.067 8.17 10/23197 11:17 
1.00 -0.067 10.83 10/23/97 11:18 
1.00 -0.067 3.17 10r239711:20 
1.00 -0.067 4.17 1 12r397 11:21 
1.00 -0.067 1.17 1/2397 11:23 
1.00 -0.067 4.17 1003097 11:25 
1.00 -0.067 1.17 1 0123V97 11:26 
1.00 -0.067 2.17 10/23/9711:28 
1.00 -0.067 -0.87 10r2397 11:29 
1.00 -0067 1.17 10/23t9711:31 
1.00 -0.067 0.17 10/2397 11:32 1.00 -0.067 -0.83 1I0/23V97 11:34 
1.00 -0.067 -0.83 10123V9711:35 
1.00 -0.067 1.17 10/2319711:37 

1.00 0.933 1.17 10123V97 11:38 
1.00 -0,067 -1i83 10/23/9711:40 
1.00 -0.067 2.17 101237 11:41

-LI 
--

3.292 
3.292 

-0235 
-0.235 
-0.235 
3.292 

-0.235 
3.292 
3.292 
3.292 
-0.235 
-0.235 
-0.235 
-0.236 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 

3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Application Revision: 3



,

LB51OO-W Low Background Counting System - Smear Analysis

Date: 10/2397 
Counting Unit id: 1 

Data file name: C:XLBXL\UNITI SMEt GO.XLD 
Batch Ended: 10/2319712:19 

Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Version: Standard

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
AtAL 12.59 

<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

-4.22 
-1.92 
0.38 
2.68 
2.68 
-1.92 
14.19 
0.38 
7.29 
7.29 
7.29 
7.29 
4.99 
2.68 
7.29 
2.68 
69.43 
7.29 

30.30 
11.89 
7.29 
9.59 

14.19 
7.29

Beta Activity 
a flags MDA 

4.64 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
6.55 <AL 16.65 
3.30 <MDA 16.65 
5.18 <AL 16.65 
5.18 <AL 16.65 
5.18 <AL 16.65 
5.18 <AL 16.65 
4.64 <MDA 16.65 
4.03 <MDA 16.65 
5.18 <AL 16.65 
4.03 <MDA 16.65 
13.16 <AL 16.65 
5.18 <AL 16.65 
8.97 <AL 16.65 
6.12 <AL 16.65 
5.18 <AL 16.65 
5.67 <AL 16.65 
6.55 <AL 16.65 
5.18 <AL. 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.00 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

- Beta Correction Factor: 1.000o 
C-ount Alpha Beta Completion

time (min) CPM CPM Date - Time 
1.00 -0.067 2.17 10/23 97 11:43 
1.00 -0.067 -1.83 10023197 11:44 
1.00 0.933 -0.83 10/2397 11:46 
1.00 -0067 0.17 10/23197 11:47 
1.00 -0.067 1 17 10/23197 11:49 
1.0O -0.067 1.17 10/23197 11:50 
1.00 -0.067 -0.83 10/23W97 11:52 
100 0.933 6.17 10/2319711:53 
1.00 -0.067 0.17 10/23:7 11:55 
1.00 -0.067 3.17 10/23V97 11:56 
1.00 -0.067 3.17 10/23)97 11:58 
1.00 0.933 3.17 10/23/9711:59 
1.00 -0.067 3.17 10/2397 12:01 
1.00 -0.067 2.17 10/23/9712:02 
1.00 -0.067 1.17 10/2397 12:04 
1.00 -0.067 3.17 10/2397 12:05 
1.00 0.933 1.17 10/2319712:07 
1.00 2.933 30.17 10/23097 12:0B 
1.00 -0.067 3.17 10/2"31712:10 
1.00 -0.067 13.17 10/23/9712:11 
1.00 0.933 5.17 10/23W9712:13 
1.00 -0.067 3.17 10/23197 12:14 
1.00 -0.067 4.17 10/23/9712:16 
1.00 -0.067 6.17 10/2319712:18 
1.00 -0.067 3.17 10/2397 12:19

(

Page 2 of 2

Batch ID:

V.  
00

-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
10.345 
-0.235 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235

3.53 
3.53 
3.53 
3.53 
353 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
6.11 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

Application Revision: 3



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

( Counter Used: LB 5100 W (S/N 13795) 
- Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

1200 -0.235 2.68 

1201 3.292 2.68 

1202 -0.235 -1.92 

1203 -0.235 2.68 

1204 -0.235 2.68 

1205 -0.235 25.7 

1206 -0.235 0.38 

1207 -0.235 7.29 

1208 -0.235 25.7 

1209 -0.235 4.99 

1210 3.292 9.59 

1211 3.292 62.52 

1212 -0.235 9.59 

1213 3.292 7.29 

1214 -0.235 39.51 

1215 -0.235 2.68 

1216 -0.235 0.38 

1217 3.292 9.59

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/17/97 Time: 15:59 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1218 3.292 0.38 

1219 -0.235 2.68 

1220 -0.235 -1.92 

1221 3.292 7.29 

1222 -0.235 0.38 

1223 -0.235 11.59 

1224 3.292 2.68 

1225 -0.235 -1.92 

1226 -0.235 0.38 

1227 -0.235 -4.22 

1228 -0.235 9.59 

1229 6.818 -1.92 

1230 -0.235 0.38 

1231 -0.235 -1.92 

1232 -0.235 -1.92 

1233 3.292 -1.92 

1234 -0.235 7.29 

1235 3.292 2.68 -

Comments:

Performed By: 

Reviewed By:

Miqhele R. Sutton 6Z/7

Page I of I N-1I19

Date: 

Date:

10/17/97



(

LB100-IVL.ow 3ackgrca'j dCoui ngSysti. r Sm',, '47a/ysp;

NO)t,: 10/17/97 

Counting Unit 1d: I 

Data tile nam: :%BXLB UI. -'%SME1B '7.XLD 
Batch Eid1e,: 10/17,97i! :: 

Crosatalk Corers-iom: 4ot Appom:

Batch ID: 'S 12[D-1: u; 

Alplui kUvfly 
DP.IA_ ' flags 

-0.25 3.53 <MD/
:3.2r2 

-0216 
-0215 
-0.2:15 

-0215 
-0.z25 -0.2:5 
-0.Z65 -D.2;15 

-0.215 

:3.292 
3.2E2 

-026 

-O.Z)5 

3.2,2 
-O.Zra 

-0.235 
-0.Z15 
:3.2r2 

-0.215 
-O.zi5 

-0.26 

:3.2E2 
-026 
-0.295

3.53 

3.53 
3.53 

3.53 
3.53 

3.53 

3.53 

3.53 

3.53 
.3.53 

3.53 

3.53 
3.53 
3.53 
3.53 
3.F".  
3.r.3 

3! .; 

3.! .:; 3'l 

3,! 3W W. : 
W. :

<AL 

<MD/ 
<MD/ 

<MD/ 
<MD/ 

<MD/ 
<MD/ 

<MD1.  
<MD/.  

<AL 

<AL 

<MD/.  
<AL 

<MDW, 
<MDf, 
<MD/.  

<AL 
<AL 

<MD/.  

<MIN.  
<-A .  

4<1 1.

Carrie 
IO0 
1 

2 
3 

4 

5 

6 
7 
8 

9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26

Alph , livily a'ctio * vel (DF ', zdlI 
Bet, tivily a-tio' i vel (DF , 1(K3() 

Certal , levjJ fe IV I :, and IW 9.(650% 

-ligh V: I ge:ett I 1190

Applicl : I Rvis. : 3 

AFplk: i m \Vers. Sl:anlarc

MDA 
12.59 

12.59 
12.59 
12.59 
12.59 
12.59 

12,59 

12.59 
12.59 

12.59 
12.59 

12.59 
12.59 
12.59 
12.59 
12.59 
12.59 
12.59 
12.59 
12."0 
12.f!;.) 

12! ,'.  12.! 

12U.N

BRta, : livity 
DPM c' hag• 

2.68 4.03 <MC' 
2.68 4.(3 <MC'' 

-11.92 2.37 <ME' 
2.618 4.(3 <MC'' 
2.68 4.03 <ME' 
25.70 8.35 <At 
0.38 3.K) <ME'' 
7.29 5." 8 <Al 
25.70 8.15 <Al 
4.99 4.64 <ME'' 
9.59 5A7 <At 
62.52 12.52 <AL 
9.59 5.67 <Al 
7.x29 S.,18 <Al 

39.51 I0. CI <At 
2.138 4.01 <ME'
0.38 3.14) <MC'-/ 
9.9F) 5.; <At 
0.31 3.,o <ME,.! 
2.6 1 4.0( <MI"." 

2.'v <1.' 
7.2 5.,'! .  
0.:.' 3. <I3 ', 

11.!:, 6.' 
2.C- ' 4.0' ! 1I 'A 
1. 32. <II 'A 0..!' 3.":; I, ,,

MOA 

IE165 

1E 65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.65 

16.R; 

16{2.  
16",2.  
16:,.  

16' 
16, 
16,z, 
16 ,.  
16 2.  

16 
16 
16 

16 16 2.

A:.  

AI .I 

Alph i 
All I-

,tIFIi.nc, I. Ie: " . ;11 , 
,Iphi El i:1. r, y: 

to BetaC u:.::k: 
ii :grcunt. (: F',QI): 0,. 3.

rre,'tioi I: . r ' 
llIficiim celIo:; l e: ,•1''::•B

3et-i Efficis:r, y: ,1 ,: ';, 
13eti i ) '.Ipha Cros*':: k: O.U t ,

Bel I a 

.(nl) ' IC 

1.00 -0.( 0 

1 .(C) -(.() 
1.00 -•(.0 

1.00 -oOoi 
1.00 •0.  

1.00 4).0 
1.00 43.0 ' 

I .C(K) 4).0( 7 

1(1• 0.9:; 

1 .CE ().GC 

1(.E) -C).O, 
I.00 -().0( ;1 

I .C -0).9c.  
1.00 0O92_ 
1.(X) 43.0( 
1.00 4).0(' 

I .00 -).CX ;' 

IC.() -0.0,17 

10 .X -0.09:; 

1.00 -0.0( 
1 00 .0(;'

grcund (C F'',l): I.b a3j.  
rre'Atio• F•mai :: or: '1.0c ? 

Bet;:~ pt 
^PI1I D , li 

.. 1.1• 10/ '37 It• 

'O' 10/ 7" 

1.1 101 i7 P'K 
1.1 10, 37 r.: 
1 .1 101 37 1!:.  
0.1 101 )7 15 
3.1 101 37 15 
I1.1;' 10/ 37 15 
2.1 10/ "97 IS 
4.1 10/ W37 15 

27.1 ' 10/ '97 15 
4.1 10/ "97 15.  
3.1 10/ 37 15 

'17.1 ; 10/ '97 15 
1.1 10/ -7 15.  
0.1 10/ -3715 
4.1 10/ ")7t15 
0.1 10/ "o37 1 1 
1.1 10/ "W715 
-. EO. 10/ W715 
3.1 10/ 3715 ; 
0.1 10/ "37 15 
5.1 10/ '3715 
1.1 10/ "7 15 
O.k. 10/ "3715 
0.1 10/ "''1- 5.

F 1 ' of:

( (

ý4 
IL

<& •. 12.!i-,

) 

}



C

L85100-W Low Background Counting System - Smear Analysis

Date: 101 7/97 
Counting Unit Id: 1 

Data file name: C:%LBXL\UNITI SME1 80O7.XLD 
Batch Ended: 10117/9715:50 

Crosstalk Correction: Not Applied

Batch ID: CS 1200-1235 

Alpha Activity 
DPM 0 flags MDA 

-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
6.818 4.99 ý <AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59

Alpha activity action level (DPM): 2000 

Beta activity action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activty 
DPM a flags MDA 
-4.22 2.37 <MDA 16.65 
9.59 5.67 <AL 16.65 
-1.92 2.37 <MDA 16.65 
0.38 3.30 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
7.29 5.18 <AL 16.65 
2.68 4.03 <MDA 16.65

Alpha If: ,rmcyk] l ,: 'H:; H:O0 
.4 !l:,h il Efflci~rt ,,: :18,'150A 

Alpha to Elela Crosstai :;8.(5ob 
Alpha Backi:r;:und (C PIVl. 66 :,5 :7 

Alpha Corre-;tlon Fact r. .(o 8eta off *,cf Ioj fllt, ;R(CA 

P.I.:s Ef'ficianc ,,: .13.,560A 

Beta into All:l;a Crosstal :).6t.% 

Bela Back-ý:i:.und (C Pl - .& 33,:3_2!3 
Beta Carl;.,,tion Factc r: .O o 

Count Alpha Beta Conr :le I, n 
tire (mrin) CPM CPMA Cate -T ie 

1T5 U-0,067 ET i 0 47: " 
1.00 -0.067 4.17 10/17/ '? 5,18 1.10 1.9:13 O.E.3 10/ 17/1 7 •!i!0 

1.0) -0067 0.17 10171 7 55!;1 
1.00 -0.067 -O.E.3 10717 7 5:53 
1.00 -).067 O.E.3 10d71.1 !;i4 
1.00 0.933 .0.53 '0,17/: ? 556 
1.E) -).067 3.17 IM 17/ 5!;7 
1.00 (.933 1.17 4),17/ 1 !., 9)

Page 2 of 2

(

Carri 
27 
28 
29 
3D 
31 
32 
33 
34 
35



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (SIN 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1236 -0.235 -4.22 

1237 -0.235 2.68 

1238 -0.235 0.38 

1239 -0.235 -4.22 

1240 17.399 94.74 

1241 3.292 55.62 

1242 10.345 90.14 

1243 -0.235 108.55 

1244 49.14 502.09 

1245 66.774 872.62 

1246 3.292 44.11 

1247 13.872 368.61 

1248 52.667 467.57 

1249 10.345 99.34 

1250 -0.235 55.62 

1251 24.453 255.84

Alph 

Bet 

Ser

Date: 10/21/97 Time: 10:11 

ia Eff: 28.35% Alpha Bkg (cpm): 0.07 
:a Eff: 43.45% Beta Bkg (cpm): 1.83 

rial #: - Cal. Due Date: 

Bkg (cpm):

Location Alpha

dpm.  
Alpha

/100 cM2 GM Survey 

r Beta/Gamma 
(c pm) 

B' (C m

4. 
1 ____

.I

. i _ __I

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton { #4q /q 7 Date: 

Date:

10/21/97

Page 1 of 1 
N-122

Locatior
Location



,

LB5100-W Low Background Counting System - Smear Analysis

Date: 10r21197 
Counting Unit Id: 1 

Data file name: C:ULBXL\UNITIfSMEIA070.XLD 

Batch Ended: 10/21)97 10:11 
Crosstalk Correction: Not Applied

Batch ID: CS 1236-1251
fpha AcUvity 

DPM a flags MDA
.3.53 

3.53 

3.53 
3.53 
7.89 
3.53 
6.11 
3.53 

13.23 
15.42 
3.53 
7.06 
13.69 
6.11 
3.53 
9.34

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
At AL 12.59 
<AL 12.59 

At AL 12.59 
<MDA 12.59 
>AL 12.59 
>AL 12.59 
<AL 12.59 

AtAL 12.59 
>AL 12.59 

At AL 12.59 
<MDA 12.59 
At AL 12.59

II

Alpha activity action level (DPM): 2M00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

_ ~Beta Acvtivit 
DPM CI flags MDA 

-4.22 2.37 <MDA 16.65 
2.62 4803 <MDA 16.65 
0.38 3.30 <MDA 16.65 

14.22 2.37 <MDA 16.65 
94.74 15.31 At AL 16.65 
55.62 11.84 <AL 16.65 
90414 14.94 At AL 16.65 

1068.56 16.37 At AL 16.65 
502.09 36.59 >AL 16.65 
872.62 50.42 >AL 16.ffi 
44.11 10.63 <AL 16.05 

368.61 30.85 >AL 16.65 

467.57 35.17 >AL 16.65 
99.34 15.67 At AL 16.65 
55.62 11.84 <AL 16.65 
255.84 25.38 >AL 16.65

(

Alpha efficiency log file: TH230AB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9OAB 
Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 
Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.00 7 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 

1.00 -0.067 -1.83 10021197 9.48 
1.00 -0.067 1.17 10(21/979:49 
1.00 -0.067 2.17 10121/979-51 
1.00 20.067 -1.83 10121)979:53 
1.00 4.9-0 41.17 10021/979:54 
1.00 0.933 24.17 10121197 9:56 
1.00 2.933 39.17 10/211979:57 
1.00 -0.067 47.17 10/21)97 9:59 1.00 13.933 218.17 1 0/21/97 I10:00 
1.00 18.933 379.17 102197 10:O2 
1.00 0.9M3 19.17 10/21 J97 10:03 

1.00 3.933 160.17 10121197 10:05 
1.00 14.933 203.17 10/2119710:06 
1.00 2.933 43.17 10121W97 10:08 
1.00 -0.067 24.17 10(2119710:09 
1.00 6.933 111.17 10121)97 10:11

Page 1 of 1

I.

Ca. !
II36 

37 
38 

38 
40 
41 
42 
43 
44 
46 
46 
47 

48 
49 
50 
51

-0.235 
-0.235 
-0.235 

-0.235 
17.390 
3.292 

10.345 
-0.235 
49.140 
66.774 
3.292 

13.872 
52.667 
10.345 
-0.235 
24.453



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff:

Survey Instr. Model: Serial #:

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1252 17.399 237.43 

1253 20.926 115.45 

1254 -0.235 44.11 

1255 3.292 99.34 

1256 6.818 64.82 

1257 49.14 555.02 

1258 6.818 21.1 

"1259 10.345 191.4 

1260 24.453 428.44 

1261 -0.235 18.79 

1262 348.919 4630.81 

1263 3.292 90.14 

1264 -0.235 14.19 

1265 -0.235 18.79 

1266 10.345 46.41 

1267 -0.235 32.6 

1268 17.399 382.42 

1269 3.292 16.49

Date: 10/22/97 Time: 15:20

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

1270 17.399 143.07 .  

1271 31.506 207.51 

1272 24.453 228.22 

1273 -0.235 4.99 

1274 -0.235 14.19 _ 

1275 -0.235 25.7 

1276 -0.235 7.29 

1277 3.292 4.99 

1278 -0.235 4.99 

1279 -0.235 4.99 

1280 -0.235 0.38 

1281 3.292 4.99 

1282 3.292 4.99 

1283 -0.235 14.19 

1284 -0.235 7.29 

1285 -0.235 -1.92 

1286 3.292 23.4 

1287 -0.235 2.68 -

Comments:

Performed By: 

Reviewed By:

Mi ele R. Sutto [06) lq7

Pag Ilof 2

r

Date: 

Date:

10/22/97



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model: 

dpm/ 100 cm 2  GM Survey 
Location Alpha BetalGamma (cpm) 

1288 3.292 0.38 

:239 -0.235 30.3 

1290 -0.235 14.19 

1291 -0.235 21.1 

1292 -0.235 39.51 

1293 3.292 18.79 

1294 3.292 14.19 

1295 70.301 460.66 

1296 -0.235 2.68 

1297 -0.235 11.89 

1298 3.292 11.89 

1299 6.818 55.62

Date: 10/22/97

Alpha Eff: 

Beta Eff:

Time: 15:20

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Serial #: - Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

eviewed By:

Michele R. Sutton MW?/3lqý

Page 2 of 2 
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dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm)
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Date: 10122/97 
Counting Unit Id: I 

Data file name: C:%LBXI.UNITl SME1BO.XLD 
Batch Ended: 10-22M97 15:20 

Crosstalk Correction: Not Applied 

Batch ID: CS 1252-1290 

Mlpla ActivIty 
Car DPMa flags MDA 

52 f17.39 7.89 AtAL 12.59
At AL 12.59 

<MDA 12.59 
<AL 12.59 
<AL 12.59 
>AL 12.59 
<AL 12.59 

At AL 12.59 
AtAL 12.59 
<MDA 12.59 
>AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
At AL 12.59 
<MDA 12.59 
AtAL 12.59 
<AL 12.59 

At AL 12.59 
At AL 12.59 
At AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Actlvity 
DPM U flags MDA 

237.43 24.40 >AL 16.65

At AL 16.65 

<AL 16.65 

AtAL 16.65 

<AL 16.65 

>AL 16.65 

<AL 16.65 

>AL 16.65 

>AL 16.65 

<AL 16.65 

>AL 16.65 

AtAL 16.65 

<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
>AL 16.65 
<AL 16.65 
MAL 16.65 

>AL 16.65 
>AL 16.65 

<MDA 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 

<MDA 16.65 
<MDA 16.65

115.45 16.88 
44.11 10.63 
99.34 15.67 
64.82 12.73 

565.02 38.72 
21.10 7.65 
191.40 21.81 
428.44 33.50 
18.79 7.32 

4630.81 159.38 
90.14 14.94 
14.19 6.56 
18.79 7.32 
46.41 10.88 
32.60 9.26 
382.42 31.48 
16.49 6.94 
143.07 18.80 
207.51 22.75 
228.22 23.90 
4.99 4.64 
14.19 6.55 
25.70 8.35 
7.29 5.18 
4.99 4.64 
4.99 4.64

LB5100-W Low Background Counting System - Smear Analysis

Page 1 of 2

(

Alpha efficiency log file: TH23QAB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066668367 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SRgOAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
_ Beta Correction Factor: 1,000•) 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 4.933 103.17 1012297 14:09 
1.00 5.933 50.17 10V22/97 14:10 
1.00 -0.067 19.17 10/22/9714:12 
1.00 0.933 43.17 10/22/97 14:13 
1.00 1.933 28.17 10/22/97 14:15 
1.00 13.933 241.17 10/22/97 14:17 
1.00 1.933 9.17 1022/97 14:18 
1.00 2.933 83.17 10/22)9714:20 
1.00 6.933 186.17 1Q/22/9714:21 
1.00 -0.067 8.17 10122/9714:23 
1.00 98.933 2012.17 1022i97 14:24 
1.00 0.933 39.17 10r22/9714:26 
1.00 -0.067 6.17 10V22397 14:27 
1.00 -0.067 8.17 10'22/9714:29 
1.00 2.933 20.17 10F22/9714:30 
1.00 -0.067 14.17 11r22J9714:32 
1.00 4.933 166.17 10/22/97 14:33 
1.00 0.933 7.17 10122,9714:35 
1.00 4.933 62.17 1022/97 14:36 
1.00 8.933 90.17 10122/9714:38 
1.00 6.933 99.17 10122/9714:39 
1.00 -0.067 2.17 10/227 14:41 
1.00 -0.067 6.17 10122/9714:42 
1.00 -0-067 11.17 10/"2/9714:44 
1.00 -0.067 3.17 10122/9714:45 
1.00 0.933 2.17 10122/9714:47 
1.00 -0.067 2.17 10122/9714:48

53 
54 

55 
56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
68 
67 
68 
59 
70 
71 
72 
73 
74 
75 
76 
77 
78

V 

/

20.926 

-0.235 
3.292 

6.818 
49.140 
6.818 

10.345 
24.453 

-0.235 
348.919 

3.292 

-0.235 
-0.235 
10.345 
-0.235 
17.399 
3.292 
17.399 
31.506 
24.453 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235

8.65 

3.53, 
3.53 
4.99 
13.23 
4.99 
6.11 

9.34 
3.53 
35.62 
3.53 
3.53 
3.53 
6.11 
3.53 
7.89 
3.53 
7.89 
10.60 
9.34 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

V 

V

,

/
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LB5100-W Low Background Countng System - Smear Analysis

Date: 1(/22M7 
Counting Unit Id: 1 

Data file name: C:UBXL\UNITI SME1009.XLD 
Batch Ended: 141/22M7 15.20 

Crosstak Correction: Not Applied

Alpha activIty action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Version: Standard 

Od Activity 
DPM a flags MDA 

4.99 4.64 <MDA 16.65 
0.-8 3.30 <MDA 16.65 
4.99 4.64 <MDA 16.65 
4.99 4.64 <MDA 16.65 
14.19 6.55 <AL 16.65 
7.25 5.18 <AL 16.65 
-1.92 2.37 <MOA 16.65 
23.40 8.02 <AL 16.65 
2.68 4.03 <MDA 16.65 
0.38 3.30 <MDA 16.65 
30.30 8.97 <AL 16.65 
14.19 6.55 <AL 16.95 
21.10 7.65 <AL 16.95 39.51 10.10 <AL 16.65 
18619 7.32 <AL 16.65 
14.19 6.55 <AL 16.65 

460.65 34.88 >AL 1 6.65 
2.68 4.03 <MDA 16.65 
11.89 6.12 <AL 16.65 
11.89 6.12 <AL 16.65 
55.62 11.84 <AL 16.65

Batch ID: CS 1252-1299 

DPM a f9 MDA 

-0.23r 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.89 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
3.292 3.53 <AL 12.59 70.301 15.82 >AL 12,59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
6.818 4,99 <AL 12.59

Alpha efficiency lo file: TH23Q3AB

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066666W67

Alpha Correction Factor: 1.000 Beta efficiency log file: SR9QOAB Beta Efficiency: 
43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.83333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Comnpletionl 
time (rmin) CPM CPM Date - Time 

1.00 -.067 2.17 10/22d97 14:50 
1.00 -0.067 0.17 10C2209714:51 
1.00 0.933 2.17 122Q7 14.53 
1.00 0.933 2.17 10V22J97 14:54 
1.00 -0.067 6.17 10/2297 14.56 
1.00 -0.067 3.17 1C/22i97 1:457 
1.00 -0.067 -0.83 10/220714:59 
1.00 0.96 10.17 10r2297 15:01 
1.00 -0.067 1.17 1/22J97 15:02 
1.00 0.933 0.17 10r22J9715:04 
1.00 -0.067 13.17 10/22F7 15:05 
1.00 -0.067 6.17 10122M9715:07 
1.00 9-0307 9.17 1Or2209715:08 
1.00 -0.067 17.17 10122#97 15:10 1.00 0.933 8.17 10/22097 15.11 
1.00 0.933 6.1 7 10/ W7 15:13 
1.00 19.933 200.17 10/2/7 15:14 
1.00 -0.067 1.17 M10/297 15:16 

1.00 -0.067 5.17 10rG7 15:17 
1.00 0.933 5.17 1022097 15:19 
1.00 1.933 24.17 10/22097 15:20

Page 2 of 2
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 10/20/97

Alpha Eff: 

Beta Eff:

Time: 15:16

28.35% Alpha Bkg (cpm): 
43.45% Beta Bkg (cpm):

Serial #: -

0.07 

1.83

Cal. Due Date: 

Bkg (cpm):

dpmi 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1300 84.4 2630.89 

1301 42.087 534.31 

1302 359.499 9776.75 

1303 31.506 428.44 

1304 24.453 704.61 

1305 38.56 1664.3 

1306 -0.235 0.38 

1307 -0.235 2.68 

1308 31.506 598.75 

1309 87.935 1926.66 

1310 20.926 485.98 

1311 3.292 53.32 

1312 6.818 108.55 

1313 6.818 106.25 

1314 42.087 456.06 

1315 10.345 304.17 

1316 -0.235 37.21 

1317 -0.235 4.99 -

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1318 13.872 149.97 

1319 -0.235 11.89 

1320 -0.235 7.29 

1321 -0.235 11.89 

1322 3.292 14.19 

1323 3.292 110.85 

1324 -0.235 7.29 

1325 -0.235 0.38 

1326 -0.235 34.9 

1327 -0.235 16.49 

1328 -0.235 9.59 

1329 -0.235 -1.92 

1330 -0.235 30.3 

1331 -0.235 0.38 

1332 -0.235 2.68 

1333 -0.235 7.29 

1334 -0.235 14.19 

1335 -0.235 23.4 -

Comments:

Performed By: 

Reviewed By:

(

Michele R Sutton 6flý4PL0d231q7 Date:

A-1,--
/1/

Date:

Page 1 of 2 
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 

Location Alpha Beta/Gamma (cpm) 
?36 -0.235 14.19 

,37 -0.235 21.1 

1338 ,;.292 308.77 

1339 -0.235 32.6 

1340 -0.235 -4.22 

1341 -0.235 11.89 

1342 -0.235 4.99 

1343 -0.235 4.99 

1344 -0.235 2.68 

1345 -0.235 -1.92 

1346 -0.235 -1.92 

1347 3.292 7.29 

1348 6.818 90.14 

1349 3.292 170.69 

1350 13.872 126.96 

1351 6.818 37.21 

1352 10.345 108.55 

1353 -0.235 0.38

Date: 10/20/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 15:16

28.35% Alpha Bkg (cpm): 0.07 

43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

eviewed By:

Michele R. Sutton '/ '0/O/2'-

Page 2 of 2 
N-129

dpml 100 cm2  GM Survey 

Location Alpha Beta/Gamma (cpm) 
1354 -0.235 14.19 

1355 3.292 9.59 

1356 i3.872 184.5 

1357 3.292 103.95 

1358 -0.235 16.49 

1359 -0.292 41.81 -

Date: 

Date:

10/20/97
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LB5100-W Low Background Counting System - Smear Analysis

Date: 1020)97 

Counting Unit id: I 
Data file name: C:%LBXL\UNIT1SME1A66.XLD 
Batch Ended: 1C/2097 15:16 

Croestalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 65.00% 
High Voltage Setting: 1490

Application Version: Standard 

Beta Activity 
DPM Y flags MDA 

2630.89 104.03 >AL 16.65

Batch ID: CS 130D-1359 
7 - Alpha Activity 

DPM a flags MDA 
84.408 17.34 >AL 12.59

12.24 

36.17 
10.60 
9.34 
11.72 
3.53 
3.53 
10.60 
17.70 

8.65 
3.53 
4.99 
4.99 
12.24 
6.11 
3.53 
3.53 
7.06 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

>AL 12.59 
>AL 12.59 

AtAL 12.59 

AtAL 12.59 

At AL 12.59 

<MDA 12.59 

<MDA 12.59 

At AL 12.59 

>AL 12.59 

AtAL 12.59 

<AL 12.59 

<AL 12.56 
<AL 12.59 
>AL 12.59 
AtAL 12.59 

<MDA 12.59 
<MDA 12.59 
At AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59

534.31 

9776.75 

428.44 

704.61 

1664.30 

0.38 

2.68 

598.75 

1926.66 

485.96 

53.32 

108.55 
106.25 
466.06 
304.17 
37-21 
4.99 

149.97 
11.89 
7.29 

11.89 
14.19 
110.85 
7.29 
0.38 
34.90

37.90 >AL 16.65 
296.96 >AL 16.65 
33.50 >AL 16.65 
44.42 >AL 16.65 
75.79 >AL 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
40.43 >AL 16.65 
83.64 >AL 16.65 
35.93 >AL 16.65 

11.61 <AL 16.65 
16.37 AtAL 16.65 
16.20 At AL 16.65 
34.68 >AL 16.65 
27.82 >AL 16.65 
9.83 <AL 16.65 
4.64 <MDA 16.65 
19.26 >AL 16.65 
6.12 <AL 16.65 
5.18 <AL 16.65 
6.12 <AL 16.65 
6.55 <AL 16.65 
16.54 At AL 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
9.55 <AL 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 20.65% 

Alpha Background (CPM): 0.066663667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.8133333 

Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 23.933 1143.17 10f20/7 13:47 
1.00 11.933 232.17 107 13:48 
1.00 101.933 4248.17 10i2CM97 13:50 
1.00 8.933 186.17 10/20M7 13:51 
1.00 6.933 306.17 10/20M7 13:53 
1.00 10.933 723.17 10/20V97 13:54 
1.00 -0.067 0.17 10/20/97 13:56 
1.00 -0.067 1.17 10/2W713:57 
1.00 8.933 260.17 10/20/97 13:59 
1 .00 24.933 837.17 10r2097 14:00 
1.00 5.933 211.17 10/20,9714:02 
1.00 0.933 23.17 1 U2L97 14:03 
1.00 1.933 47.17 10/20/714:05 
1.00 1.933 46.17 10/21=7 14:06 
1.00 11.933 198.17 10/2(97 14:08 
1.00 2.933 132.17 1Or2097 14:09 
1.00 -0067 16.17 Ir20/9714:11 
1.00 -0067 2.17 lW2097 14:12 
1.00 3.933 65.17 1WOW/97 14:14 
1.00 -0.067 5.17 10r2MO714:15 
1.00 -0.067 3.17 10r2019714:17 
1.00 -0.067 5.17 1020714:18 
1.00 0.933 6.17 10 2(197 14:20 
1.00 0.933 48.17 1012097 14:21 
1.00 .0.067 3.17 1012019714:23 
1.00 .0.067 0.17 10/2019714:24 
1.00 .0.067 15.17 10/20W9714:26

Page 1 of 3
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Carrie 

100 
1 

2 
3 
4 
5 
6 
7 

8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26

42.087 
359.499 
31.506 

24.453 
38.560 

-0.235 
-0.235 
31.506 

87.935 
20.926 
3292 
6.818 
6.818 
42.087 
10.345 
-0.235 
-0.235 
13.872 
-0.235 
-0.235 
-0.235 
3.292 
3.292 
-0.235 
-0.235 
-0.235

Application Revision: 3
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LB5100-W Low Background Countng System - Smear Analysis

Date: 1020/97 
Counting Unit Id: 1 

Data file name: C:%LBXLWUNITSME1A066.XLD 
Batch Ended: 1W/2097 15:16 

Croutalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490

Application Version: Standard
Batch ID: CS 1300-1359 

DPM a flags MDA 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12-59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
6.818 4.99 <AL 12.59 
3.292 3.53 <AL 12.59 
13.872 7.06 At AL 12.59 
6.818 4.99 <AL 12.59 
10.345 6.11 At AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
13.872 7.06 At AL 12.59

Beta Activity 

DPM 3 flaMs MDA 
216.49 6.94 <AL 16.95 
9.59 5.67 <AL 16.65 
-1.92 2.37 <MDA 16.65 
30.30 8.97 <AL 16.65 
0.38 3.30 <MDA 16.95 2.68 4.03 <MDA .16.65 

7.29 5.18 <AL 16.5 
14.19 6.55 <AL 16.65 
23.40 8.02 <AL 16.5 
14.19 6.55 <AL 16.65 
21.10 7.68 <AL 16.65 

34O.77 28.04 >AL 16.65 
32.60 9.26 <AL 16.65 
-4.22 2.37 <MDA 16.65 
11.89 6.12 <AL 16.65 
4.99 4.64 <MDA 16.65 
4.99 4.64 <MDA 16.65 
2.61 4.03 <MDA 16.65 
-1.92 2.37 <MDA 16.95 
-1092 2.37 <MDA 16.65 
7.29 5.18 <AL 16.95 90.14 14.94 At AL 16.65 

170.69 20.57 >AL 16.65 
128.96 1 7.70 AtAL. 16.65 37.21 9.83 <AL 16.65 
108.55 16.37 At AL 16.65 
0.38 3.30 <MDA 16.65 

1;4.19 6.55 <AL 16.65 
9.59 5.67 <AL 16.65 

184.50 21.40 >AL 16.65

Alpha efficiency log file: TH230AB 
Alpha Efficiency- 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 
Beta efficiency log file: SR9gAB 

Beta Efficiency: 43.45%

Beta Into Alpha Crosstalk: 0.66% 
Beta Background (CPM): 1.&133333333

Beta Correction Factor: 1.000 
Count Alpha Beta Completion 

time (min) CPM CPM Date - Time 
1.00 -0.067 7.17 10f20/9714:28 
1.00 -0.067 4.17 1020714:29 
1.00 -0.067 -0.83 10WN7 14:31 
1.00 -0.067 13.17 1012019714:32 
1.00 -0.067 0.17 10M20,9714:34 
1.00 -0.067 1.17 10120,97 14:35 
1.00 -0.067 3.17 10r2Q/9714:37 
1.00 -0.067 6.17 10G2019714:38 
1.00 -0.067 10.17 10/2009714:40 
1.00 -0.067 6.17 10/2019714:41 
1,00 -0.067 9.17 10/2097 14:43 
1.00 0.933 134.17 10/2 097 14:44 
1.00 -0.067 14.17 10/2019714:46 
1.00 -0.067 -1.83 lo2 o97 14:47 
1.00 -0.067 5.17 10/20/9714:49 
1.00 -0.067 2.17 10/2019714:50 
1.00 -0.067 2.17 10/2097 14:52 
1.00 -0.067 1.17 10/20W714:53 
1 .00 -0.067 -0.83 1012i7 14:55 
1.00 -0.067 -0.83 1102,9714:56 
1.00 0.933 3.17 I0/2019714:58 
1.00 1.933 39.17 10/2019714:59 
1.00 0.933 74.17 10/20)9715:01 
1.00 3.933 55.17 1020097 15:02 
1.00 1.933 16.17 10/20/9715:04 
1.00 2.933 47.17 10120W9715:05 
1.00 -0.067 0.17 10/2019715:07 
10.O -0.067 6.17 1Q/20W9715:06 
1.00 0.933 4.17 10/'209715:10 
1.00 3.933 80.17 1012019715:11

(

Page 2 of 3

Carr7e

28 
29 
3D 
31 
32 
33 
34 
35 
36 
37 
38 
38 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56

Applidcatton Revision: 3



(

LB5100-W Low Background Counting System - Smear Analysis

Date: 1MM7 

Counting Unit Id: I 

Data file name: C:IBXLUJNITISME1A066.XLD 

Batch Ended: 1G0/7 15:16 

CrOsstalk Correction: Not Applied

Alpha activity action level (DPM): 2000 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 96.00% 
High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 
DPM a flags MDA 
103.95 16.02 AtAL 16.65 
16.49 6.94 <AL 16.65 
41.81 10.37 <AL 16.65

(

Alpha efficiency log file: TH23QAB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 
Beta efficiency log file: SRMQAB 

Beta Efficiency: 43.45% 
Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM). 1.&13333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (rain) CPM CPM Date - Time 

1.+00 0.6m3 45.17 -10/2M/7 15:13 
1.00 -0.067 7.17 10/'2Q97 15:14 
1.00 0.933 18.17 102M7 15:16

Page 3 of 3



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1360 3.292 7.29 

1361 3.292 0.38 

'362 -0.235 14.19 

1363 -0.235 0.38 

1364 -0.235 0.38 

1365 -0.235 9.59 

1366 3.292 2.68 

1367 -0.235 -4.22 

1368 -0.235 4.99 

1369 -0.235 4.99 

1370 -0.235 16.49 

1371 -0.235 -1.92 

1372 3.292 18.79 

1373 6.818 28 

1374 -0.235 0.38 

1375 -0.235 11.89 

1376 -0.235 9.59 

1377 -0.235 -1.92

Date: 10/21/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 11:04

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

7

Michele R. Sutton W40 

F)6zz-, / 1/7
I/f,

3/9 7 Date:

Date:

10/21/97 

1171q,

Page 1 of 1 
N-133

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1378 -0.235 -4.22 

1379 -0.235 -1.92 

1380 -0.235 11.89 

138" -0.235 4.99 

1382 3.292 0.38 

1383 3.292 2.68 

1384 -0.235 -4.22 

1385 -0.235 2.68 

1386 -0.235 0.38 

1387 3.292 14.19 

1388 3.292 101.65 

1389 3.292 14.19 

1390 3.292 7.29 

1391 -0.235 0.38 

1392 3.292 2.68 

1393 -0.235 0.38 

1394 -0.235 2.68



((.

LB5100-W Low Background CounUng System - Smear Analysis

Date: 10121)97 
Counting Unit id: I 

Data file name: C:%LBXLUNITI1SME.CO29XLD 
Batch Ended: it21j97 11.04 

Crosalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.0D% 

High Voltage Sewttng: 1490 

Application Revision: 3

Application Version: Standard

<AL
<AL 12.59 

<MDA 12.59 

<cMDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
'cMDA 12.59

Beta Activity 
DPM a flags MDA 
7.29 5.18 <AL 16.65
0.38 

14.19 
0.38 

0.38 
9.59 
2.68 
-4.22 
4.99 

4.99 

16.49 
-1.92 

18.79 
28.00 
0.38 
11.89 
9.59 
-1.92 
-4.22 
-1.92 
11.89 
4.99 
0.38 
2.68 
-4.22 
2.68 
0.38

3.30 <MDA 16.65 
6.55 <AL 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
5.67 <AL 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
6.94 <AL 16.65 
2.37 <MDA 16.65 
7.32 <AL 16.65 
8.66 <AL 16.65 
3.30 <MDA 16.65 
6.12 <AL 16.65 
5.67 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65 
6.12 <AL 16.65 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.36% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1 ._00 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 
Beta Background (CPM): 1.833333333 

- Beta Correction Factor: 1.000 
(Taunt Alpha Beta Completon 

time (min) CPM CPM -Date - Time 

1.00 0.933 3.17 10f21)9710.12 
1.00 0.96 0.17 10)21/9710:14 1.00 -0.067 6.17 10/W2197 10:15 

1.00 -0.067 0.17 10f2119710:17 
1.00 -0.067 0.17 10/21/9710:18 
1.00 -0.067 4.17 1012119710:20 
1.00 0.933 1.17 1/21/97 10:21 
1.00 -0.067 -1.83 1021/9710:23 
1.00 -0.067 2.17 101/21j9710:24 
1.00 -0.067 2.17 10/21/9710:26 
1.00 -0.067 7.17 10121I9710:27 
1.00 -0.067 -0.83 10421197 10:29 
1.00 0.933 8.17 1M21197 10:30 
1.00 1.933 12.17 10021j97 10:32 
1.00 -0.067 0.17 10021j9710:3 3 1.00 -0.067 5.17 1012119710:35 
1.00 -0.067 4.17 10/21/97 1036 
1.00 -0-067 -0.83 10Y21)9710:38 
1 .00 -0.067 -1.83 11021#97 10:40 
1.00 -0.067 -0.83 10/21/9710.41 
1.00 -0.067 5.17 1012119710:43 
1.00 -0.067 2.17 10121/97 10:44 
1.00 0.933 0.17 10V21)97 10:46 
1.00 0.933 1.17 10/21j97 10:47 
1.00 -0.067 -1.83 10/21)97 10:49 
1.00 -0.067 1.17 10/21)9710.50 
1.000 -0.067 0.17 10W21197 10:52

Page 1 of 2

(

Batch ID:

3.292 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 

-0.235 
-0.235 

-0.235 
-0.235 

-0.235 
3.292 

6.818 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 

3.292 
3.292 
-0.235 
-0.235 
-0.235

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53



(

LB8100.W Low Background Counting System - Smear Analysis

Date: 10121,97 
Counting Unit id: 1 

Data file name: C:tBXLWNITI SME1CQ 0.XLD 
Batch Ended: 10/21/97 11.04 

Crostmalk Correction: Not Applied

Batch ID: CS 1300-13D4 

DPM a - MDA 
3.292 3.53 <AL 12.59 
3.292 3.53 <AL 12.51 
3.292 3.53 <AL 12.59 
3.292 3.53 <AL 12.66 
-0.235 3.53 cMDA 12.66 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.5D 
-0.235 3.53 <MDA 12.59

Alpha activity action level (DPM): 20.0c 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 65.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Bela Actlvlty 
DPM a flags MDA 
14.19 6.55 <AL 16.66 
101.65 15.85 At AL 16.65 
14.19 6.55 <AL 16.65 
7.29 5.18 <AL 16.65 
0.38 3.3) <MDA 16.65 
2.68 4.03 <MDA 16.65 
0.38 330 <MDA 16.65 
2.68 4.03 <MDA 16.65

Alpha efficiency log file: TH230AB 
Alpha Efficiency. 28.35% 

Alpha to Beta Crosstalk: 28.66% 
Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 
Beta efficiency log file: SR9QAB 

Beta Efficiency: 43.45%

Beta Into Alpha Crosstalk: 0.66% 
Beta Background (CPM): 1.833333333

Beta Coracron Factor: 1.000 
Count Alpha Beta Ccnrplefon 

,time (min) CPM CPM Date - Time 

1.00 0.9W6 6.17 10121,9710:53 
1.00 0.933 44.17 10121/9710:55 1.00 0.9W3 6.17 10/21J97 10:56 
1.00 0.9M3 3.1 7 11021V97 10:58 
1.00 -0.067 0.17 10121/97 10:59 
1.00i 0.9M3 1.17 10r21 W711:01 

1.00 -0.067 0.17 10/21)9711:02 
1.00 -0.067 1.17 10/2129711:04

Page 2 of 2
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89 

90 
91 
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml100 cm2  GM Survey 
Location Alpha Beta/Gamma ((cpm) 

1395 -0.235 7.29 

1396 -0.235 4.99 
1397 -0.235 -4.22 
1398 -0.235 -4.22 
1399 3.292 2.68

t 1 4

t i I

I __________________________ __________________________________ ______________________

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/23/97 Time: 15:04 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Suttoa4 4df

Page 1 of 1 
N-136

dpmllO0cmz GM Survey 
Location Alpha Be'ta/Gamma (pm

Date: 

Date:

10/23/97 

(/7?



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1400 3.292 46.41 

1401 -0.235 7.29 

1402 -0.235 18.79 

1403 -0.235 2.68 

1404 -0.235 11.89 

1405 -0.235 9.59 

1406 -0.235 2.68 
1407 -0.235 2.68

1408 3.292 23.4

1409 17.399 97.04 

1410 3.292 497.49

1411 3.292 23.4

1412 17.399 446.86

1413 -0.235 32.6 

1414 6.818 166.08 

1415 -0.235 0.38

1416 3.292 71.73

1417 -0.'235 94.74 i

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/22/97 
Time: 12:00 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton /M 1•

117A

Page 1 of 1 
N-137

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1418 6.818 74.03 

1419 -0.235 14.19 

1420 -0.235 21.1 _ 

1421 3.292 14.19 .  

1422 10.345 92.44 

1423 -0.235 25.7 

1424 3.292 51.01

Date: 

Date:

10/22/97
10/22J97



(

LB51OO-W Low Background Counting System - Smear Analysis

Date: 10122/97 
Counting Unit Id: 1 

Data file name: C:%LBXLXUNITIlSME1C022.XLD 

Batch Ended: 1C/22/7 12.00 
Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490

Application Version: Standard 

Beta Actlvty 
a flags MDA 

10.88 cAL 16.65 

5.18 <AL 16.65 

7.32 <AL 16.65 
4.03 <MDA 16.65 
6.12 cAL 16.65 

5.67 <AL 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 

8.02 <AL 16.65 
15.49 At AL 16.65 
36.41 >AL 16.65 
8.02 <AL 16.65 

34.29 >AL 16.65 
9.26 <AL 16.65 
20.28 >AL 16.65 
3.30 <MDA 16.65 
13.37 <AL 16.65 
15.31 At AL 16.65 
13.57 <AL 16.65 
6.55 cAL 16.65 
7.68 <AL 16.65 
6.55 <AL' 16.65 
15.12 At AL 16.65 
8.35 <AL 16.65 
11.37 <AL 16.65

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<M DA 12.59 
<MDA 12.59 
<MDA 12.58 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

At AL 12.59 
<AL 12.59 
<AL 12.59 

At AL 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.56 

<AL 12.59 
<MDA 12.56 
<MDA 12.59 

<AL 12.56 
At AL 12.59 
<MDA 12.59 

<AL 12.59

46.41 
7.29 
18.79 
2.68 
11.89 

9.59 
2.60 
2.68 

23.40 

97.04 
497.49 
23.40 

446.86 
32.60 
166.08 
0.38 
71.73 
94.74 
74.03 
14.19 
21.10 
14.19 
92.44 
25.70 
51.01

Alpha efficiency log file: TH230AB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.06666667 
Alpha Correction Factor: 1 .000 

Beta efficiency log file: SR9QAB 
Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1 .&-0333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 0.933 20.17 10122)9711:24 
1.00 -0.067 3.17 1012219711:26 
1.00 -0.067 8.17 10/2219711:27 
1.00 -0.067 1.17 1012219711:29 
1.00 -0.067 5.17 10)2297 11:30 
1.00 -0.067 4.17 10r297 11:32 
1.00 -0.067 1.17 10/22J9711:33 
1.00 -0.067 1.17 1002219711:36 
1.00 0.933 10.17 1012219711:36 
1.00 4.933 42.17 101221971138 
1.00 0.933 216.17 10/2209711:39 
1.00 0.933 10.17 10221711:41 
1.00 4.933 194.17 1Qr22m9711:42 
1.00 -0.067 14.17 1002209711:44 
1.00 1.933 72.17 10f2219711:45 
1.00 -0.067 0.17 1(Y22.9711:47 
1.00 0.933 31.17 11r22197 11:48 
1.00 -0067 41.17 10Q22J9711:50 
1.00 1.933 32.1 7 1022197 11:51 
1.00 -0.067 6.17 10122/9711:53 
1.00 -0.067 9.17 1012219711:54 
1.00 0.933 6.17 1012219711:56 
1.00 2.933 40.17 1012219711:57 
1.00 -0.067 11.17 1012219711:59 
1.00 0.933 22.17 1012219712:00

(

Page 1 of 1

Batch ID:

00

-0.235 

-0.235 
-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
3.292 
17.389 
3.292 
3.292 
17.399 
-0.235 
6.818 
-0.235 
3.292 
-0.235 
6.818 
-0.235 
-0.235 
3.292 
10.345 
-0.235 
3.292

3.53 

3.53 
353 

3.53 

3.53 

3.53 
3.53 
3.53 
3.53 
7.89 

3.53 
3.53 
7.89 
3.53 
4.99 
3.53 
3.53 
3.53 
4.99 
3.53 
3.53 
3.53 
6.11 
3.53 
3.53

Application Revision: 3



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Augl-98 

Survey Instr. Model:

dpml 100 cm2  GM Survey 
Location Alpha I Beta/Gamma (cpm) 

1425 -0.235 4.99 

1426 -0.235 9.59 

1427 -0.235 4.99 

1428 -0.235 4.99

T 1 F

1� .1.

4 J.

1 4 1

I I4

+ 1 J.

1" 4 I

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/23/97 Time: 14:56 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton34,I/0/23?417 Date:

Date:

Page 1 of 1 
N-139

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (Cpm)

10/23/97

I i i

• i •w.w.
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LB5100-W Low Background Counting System - Smear Analysis

Date: 10r2397 
Counting Unit Id: I 

Data file name: C:%LBXLUJNITflSMEIA077.XLD 
Batch Ended: 10'2&97 14.56 

Crosstalk Correction: Not Applied

CS 1425-1428

-u ZD 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard

Beta AcUvi•ty 
DPM a flags MDA 
4.99 4.64 <MDA 16.65 
9.59 5.67 <AL 16.65 
4.99 4.64 <MDA 16.65 
4.99 4.64 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 2B.35% 
Alpha to Beta Crosstalk: 28.66% 

Alpha Background (CPM): 0.066667 
Alpha Correction Factor: 1.000 

Beta eff.0 iency log file: SR 1AB 
Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000 

CTount Alpha Beta Completion 
time (rain) CPM CPM Date - Time 

1.00) -0.067 2.17 10/23M97 14.-52 
1.00 -0.067 4.17 1002309714:53 
1 .01 -0.067 2.17 M219F',714:55 
1.00 -0.067 2.17 10/M"7 14:56

2 
IL

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

,._ Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1429 -0.235 7.29 

1430 -0.235 41.81 

1431 -0.235 11.89 

1432 -0.235 4.99 

1433 -0.235 0.38 

1434 6.818 0.38 

1435 -0_235 16.49 

1436 -0.235 9.59 

1437 -0.235 9.59 

1438 3.292 16.49 

1439 -0.235 16.49 

1440 3.292 14.19 

1441 -0.235 11.89 

1442 -0.235 7.29 

1443 -0.235 2.68 

1444 -0.235 4.99 -

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/23/97 Time: 

28.35% Alpha Bkg (cpm): 
43.45% Beta Bkg (cpm): 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton4 4//2(/O/23/s�-7 / �Y7) I' I Date: 

Date:

10/23/97 

s/79

Pa 1%fi1 1

15:21 

0.07 

1.83

dpm/ 100 cm" GM Survey 
Location Alpha Beta/Gamma (cpm)

Michele R. Sufton 1193/0/ -7)/2//~
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LB5100-W Low Background Counting System - Smear Analysis

Date: 1C3t297 
Counting Unit Id: I 

Data file name: C:%LBXLYUNITIlSMEIAO71.XLD 
Batch Ended: 1012197 15:21 

Croestalk Correction: Not Applied

Batch ID: CS 1429-1444 

DPM a flags MDA 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
.0.235 3M53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
6.818 4.99 <AL 12.59 
.0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
"-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59

Alpha acivity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 
Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Applicatlon Version: Standard 

Beta Activity 
DPM a flags MDA 
7.29 5.18 <AL 16.65 

41.81 10.37 <AL 16.65 
11.89 6.12 <AL 16.65 
4.99 4.64 <MDA 16.65 
0.38 3.30 <MDA 16.65 
0.38 3.30 <MDA 16.65 
16.49 6.94 <AL 16.65 
9.59 5.67 <AL 16.65 
9.59 5.67 <AL 16.65 
16.49 6.94 <AL 16.95 
16.49 6.94 <AL 16.65 
14.19 6.55 <AL 16.65 
11.89 6.12 <AL 16.65 
7.29 5.18 <AL 16.65 
2.68 4.03 <MDA 16.65 
4.99 4.64 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 20.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066656667 
Alpha Correction Factor: 1.000 

Beta effici ency log file: SR9gAB 

Beta Effikc•ny 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.8333833333 
Beta Correction Factor: 1.003 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 3.17 10021)9714:59 
1.00 -0.067 18.17 1002119715:00 
1.00 .0.067 5.17 10)21)97 15:02 
1.00 -0.067 2.17 10M21/9715:03 
1.00 -0.067 0.17 10f21)97 15:05 
1.00 1.933 0.17 10121/9715:06 
1.00 -0.067 7.17 10)21)9715:08 
1.00 -0.067 4.17 10Y21/9715:09 
1.00 -0.067 4.17 10/2119715:11 
1.00 0.933 7.17 10121/9715:12 
1.00 -0.067 7.17 10/2119715:14 
1.00 0.933 6.17 10121/9715:15 
1.00 -0.067 5.17 10121197 15:17 
1.0D -0.067 3.17 1012119715:18 
1.00 -0.067 1.17 10/21/9715:20 
1.00 -0.067 2.17 10C21197 15:21
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
- Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1445 3.292 37.21 

1446 3.292 67.12 

1447 17.399 260.44 

1448 24.453 103.95 

1449 112.623 1724.14

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/22/97 Time: 15:56 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Mi ele R. Sutton / '

Page 1 of 1 
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dpm/ 100 cm GM Survey 
Location Alpha Beta/Gamma (cpm)

Date: 

Date:

10/22/97



(

LB5100W Low Background Counting System - Smear Analysis

Date: 10122197 
Counting Unit Id: I 

Data file name: C:IBXL\UNITI ,SMEIFoOe6.XLD 
Batch Ended: 1002119715:56 

Crosstalk Correction: Not Applied

Batch ID: CS 1445-1449

3.292 3.53 
17.399 7.89.  
24.453 9.34 
112.623 20.05

<AL 12.59 
<AL 12.59 

At AL 12.59 
At AL 12.59 
>AL 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Actlvlty 
DPM a flags MDA 
37.21 9.83 <AL 16.65 
67.12 12.95 <AL 16.65 
260.44 25.62 >AL 16.65 
103.95 16.02 At AL 16.65 

1724.14 77.60 >AL 16.65

Alpha efficiency 4o rIde: TH230AB 

Alpha Efficiency: 24.35% 
Alpha to Aeta Crosstalk: 20.66% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 0.933 16.17 10121)9715:50 
1.00 0.933 29.17 10/21197 15:52 
1.00 4.933 113.17 10121)9715:53 
1.00 6.933 45.17 1002119715:55 
1.00 31.933 749.17 10/21)9715:56

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

Date: 10/23/97

Alpha Eff: 

Beta Eff:

Time: 13:13

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83

Serial #: Cal. Due Date: 

Bkg (cpm):

dpml 100 cmz GM Survey 
Location Alpha BetalGamma (cpm) 

1450 13.872 255.84 

1451 -0.235 69.43 

;452 10.345 51.01 

1453 24.453 244.33 

1454 765.082 17675.18 

1455 408.874 6057.68 

1456 3.292 30.3 

1457 6.818 166.08 

1458 6.818 45.41 

1459 -0.235 34.9 

1460 3.292 44.11 

1461 6.818 51.01 

1462 31.506 317.98 

1463 6.818 71.73 

1464 24.453 184.5 

1465 -0.235 30.3 

1466 3.292 14.19 

1467 -0.235 48.71 -

dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

1468 6.818 23.4 

1469 6.818 94.74 

1470 6.818 62.52 

1471 -0.235 23.4 

1472 3.292 97.04 

1473 13.872 25.7 

1474 -0.235 18.79 

1475 6.818 85.54 

1476 3.292 51.01 

1477 -0.235 14.19 

1478 6.818 37.21 

1479 6.818 110.85 

1480 -0.235 32.6 

1481 3.292 14.19 

1482 -0.235 28 

1483 45.613 456.06 

1484 -0.235 0.38 

1485 -0.235 4.99

Comments:

Performed By: 

Reviewed By:

/

Michele R. Sutton (C" .41"Zq/

7/ /

Date: 

Date:

10/23/97

/ 17
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1486 -0.235 0.38 
1487 -0.235 4.99 
1488 3.292 14.19 

1489 -0.235 -1.92 
1490 -0.235 4.99 

1491 -0.235 7.29 
1492 3.292 71.73 

1493 -0.235 16.49 

1494 -0.235 30.3 
1495 -0.235 7.29 

1496 -0.235 25.7 

1497 -0.235 2.68 -

Date: 10/23/97 Time: 13:13 

Alpha Eff: 28.35% Alpha Bkg (cpm): 0.07 
Beta Eff: 43.45% Beta Bkg (cpm): 1.83

Serial #: Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

qviewed By:

Michele R. Sutton 101231'7

Page 2 of 2 
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dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm)

Date: 

Date:

10/23/97



(

LB5100.W Low Background Counung System - Smear Analysis

Date: 10'22197 
Counting Unit Id: 1 

Data file name: C:%LBXLUNIT1WSME1Ba08.XLD 
Batch Ended: 1022197 13:13 

Croutalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 

Beta actKviy action level (DPM): 100.00 
Certainty level for MDA and flags: 956.0% 

High Voltage Setting: 1490

Application Version: Standard 

Beta AcUlvity 

S flags MDA 
25.8 AL 16.65

<MDA 12.59 
AtAL 12.5D 
At AL 12.59 
">AL 12.5D 
">AL 12.S9 
'AL 12.59 
<AL 12.66 
<AL 12.59 

<MDA 12.59 
<AL 12.59 
<AL 12.56 

AtAL 12.59 
<AL 12.59 

AtAL 12.56 
<MDA 12.59 
<AL 12.56 

<MDA 12.59 
<AL 12.59 
<AL 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

AtAL 12.59 
<MDA 12.59 

<AL 12.59 
<AL 12.59

<AL 16.65 

<AL 16.65 
>AL 16.65 
">AL 16.65 
">AL 16.65 
"<AL 16.65 
>AL 16.65 
"<AL 16.65 
<AL 16.65 
<AL 16.85 
<AL 16.65 
>AL 16.65 
<AL 16.65 
>AL 16.65 
"<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 

AtAL 16.65 
AtAL 16.65 
<AL 16.65 

At AL 16.65 
<AL 16.65 
<AL 16.65 

At AL 16.65 
<AL 16.65

09.43 
51.01 

244.33 
17675.18 

6057.68 

30.30 
166.08 

46.41 
34.90 
44.11 

51.01 
317.98 
71.73 
184.50 
30.30 
14.19 
48.71 
23.40 
94.74 
62.52 
23.40 
97.04 
25.70 
18.79 
85-54 
51.01

1316 

11.37 
24.77 

505.28 
197.90 

8.97 
20.28 
10.88 
9.55 

10.63 
11.37 
28.49 
13.37 
21.40 
8.97 
6.55 

11.13 
8.02 
15.31 
12.52 
8.02 
15.49 
8.35 
7.32 
14.56 
11.37

Page 1 of 2

,-4

-0.235 
10.345 
24453 
766.082 

408.874 
3.292 
6.818 
6.818 

-0.235 
3.22 
6.818 
31.50M 
6.818 
24.453 
-0.235 
3.292 
-0.235 
6.818 
6.818 
6.818 
-0.235 
3.292 
13.872 
-0.235 
6.818 
3.292

7.06 
3.53 

6.11 
9.34 

53.66 
38.66 

3.53 
4.99 
4.99 

3.53 

3.53 
4.99 

10.60 
4.99 
9.34 
3.53 
3.53 
3.53 
4.99 
4.99 
4.99 
3.53 
3.53 
7.06 
3.53 
4.99 
3.53

Alpha efficiec 109 Mie: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066833667 
Alpha Correction Factor: 1.000 

Bet& efficiency log fie: SRWOAB 
Beta Efficiency: 43.45% 

Sets into Alpha Crosstafk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 3.933 111.17 1012/97 12:02 
1.00 -0.067 30.17 10/2297712:04 
1.00 2.933 22.17 1M2219712:05 
1.00 6.933 106.17 1022097 12:06 
1.00 216.933 7680.17 10122/9712:08 
1.00 115.933 2632.17 1012219712:10 
1.00 0.933 13.17 10/2209712:11 
1.00 I.g3 72.17 10122i97 12:13 
1.00 1.933 20.17 10622197 12:14 
1.00 -0.067 15.17 10V22197 12:16 
1.00 0.933 19.17 1012209712:17 
1.00 1.933 22.17 1Qt229712:19 
1.00 8.933 138.17 10122097 12:20 
1.00 1.933 31.17 1012219712:22 
1.00 6.933 80.17 10=22G9712:23 
1.00 -0.067 13.17 1CY22097 12:25 
1.00 0.933 6.17 10/22M9712:26 
1.00 -0.067 21.17 10122,9712:28 
1.00 1.933 10.17 1012219712:29 
1.00 1.933 41.17 1002209712:31 
1.00 1.933 27.17 1012219712:32 
1.00 -0.067 10.17 1012209712:34 
1.00 0.933 42.17 1012219712:35 
1.00 3.933 11.17 10/2209712:37 
10.0 -0.067 8.17 10/22I97 12:38 
1.00 1.933 37.17 1012219712:40 
1.00 0.933 22.17 10G2297 12:41

l,

Application Revision: 3



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1498 3.292 62.52 

1499 49.14 435.35 

1500 31.506 934.75 

1501 -0.235 18.79 

1502 17.399 131.56 

1503 6.818 74.06 

1504 109.096 10614.46 

1505 20.926 168.39 

1506 -0.235 9.59 

1507 -0.235 25.7 

1508 6.818 205.21 

1509 -0.235 2.68 

1510 -0.235 25.7 

1511 3.292 25.7 

1512 -0.235 115.45 

1513 10.345 34.9 

1514 45.613 1889.84 

1515 84.408 2032.52

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/23/97 Time: 17:18 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton ',/Date:•/A2.1#7 Date: 

Date:

/1 Ir

Page 1 of 1 
N-148

dpm/ 100 cm2 GM Survey 
Location Alpha Beta/Gamma (cpm) 

1516 84.408 3429.48 .  
1517 31.506 591.84 

1518 3.292 23.4 

1519 3.292 34.9 

1520 10.345 74.03 

1521 -0.235 23.4 -

10/23/97

10/23/97



C

LB5100-W Low Background Counting System - Smear Analysis

Date: 1O2Q 7 
Counting Unit id: 1 

Data file name: C:LBXL\UNIT1 SME1 BO10.XLD 
Batch Ended: 1022M9717:18 

Crosstalk Correction: Not Applied

<AL 12.59 

>AL 12.59 

At AL 12.59 

<MDA 12.59 

At AL 12.59 

-AL 12.59 

>AL 12.59 

AtAL 12.59 

<MDA 12.59 

<MDA 12.59 

<AL 12.59 

<MDA 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
At AL 12.59 
>AL 12.59 
>AL 12.59 
>AL 12.59 

At AL 12.59 
<AL 12.59 
<AL 12.59 

At AL 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta AcUvity 
DPM a flags MDA 
"62.52 12.52 <AL 16.65 
435.35 33.80 >AL 16.65 
934.75 52.56 >AL 16.65 
18.79 7.32 <AL 16.65 
131.56 18.02 >AL 16.65 
74.03 13.57 <AL 16.65 

10614.46 319.13 >AL 16.65 
168.39 20.42 >AL 16.65 
9.59 5.67 <AL 16.65 
25.70 8.35 <AL 16.65 
205.21 22.61 >AL 16.65 
2.68 4.03 <MDA 16.65 

25.70 8.35 <AL 16.65 
25.70 8.35 <AL 16.65 
115.45 16.88 AtAL 16.65 
34.90 9.55 <AL 16.65 

1889.84 82.55 >AL 16.65 
2032.52 86.76 >AL 16.65 
3429.48 126.43 >AL 16.65 
591.84 40.16 >AL 16.65 
23.40 8.02 <AL 16.65 
34.90 9.55 <AL 16.65 
74.03 13.57 <AL 16.65 
23.40 8.02 'AL 16.65

(

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.36% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosatalk: 0.66%

Beta Background (CPM): 0.8633333 

S 0Beta Correction Factor: 1.000 Count Alpha Beta Completion 
time (rain) -CPM CPM Date - Time 

1.00 0.933 27.17 10J22197 16:43 
1.00 13.933 189.17 1Q22J97 16:44 
1.00 8.933 406.17 10/22/97 16:46 
1.00 -0.067 8.17 10r2209716:47 
1.00 4.933 57.17 1(Y22/9716:49 
1.00 1.933 32817 10I22•716:50 
1.00 30.933 4612.17 1W2287 16:52 1.00 5.933 73.1 7 10/2/7 16:53 

1.00 -0.067 4.17 10/229716:55 
1.00 -0.067 11.17 10t2/9716:56 1.00 1.933 89.17 1 Q/22/7 16:58 

1.00 -0.067 1.17 10/22/97 16:59 
1.00 -0.067 11.17 10(22j9717:01 
1.00 0.933 11.17 10f22097 17:02 
1.00 -0.067 50.17 10'22M97 17:09 
1.00 2.933 15.17 10122,97 17:06 1 .0) 12.933 821I.17 1 or229717:07 

1.00 23.933 883.17 10/22)9717:09 1.00 23.933 149D. 17 10r22/9717:10 
1.00 8.933 257.17 ICY22/9717:12 

1.00 0.933 10.17 10/22/9717:13 
1.00 0.933 15.17 10/22J97 17:15 
1.00 2.933 32.17 10/229717;16 
1.00 -0.067 10.17 I0/2239717:18

Page 1 of 1

3.292 
49.140 
31.506 

.0.235 
17.389 
6.818 

109.096 

20.926 

-0.235 
-0.235 
6.818 
-0.235 
-0.235 
3.292 
-0.235 
10.345 
45.613 
84.408 
84.408 
31.506 
3.292 
3.292 
10.345 
-0.235

3.53 
13.23 
10.60 
3.53 
7.89 

4.99 

19.73 
8.65 
3.53 

3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
6.11 
12.74 
17.34 
17.34 
10.60 
3.53 
3.53 
6.11 
3.53



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey Date: 

Counter Used: LB 5100 W (S/N 13795) Alpha Eff: 
Calibration Due Date: Aug-98 Beta Eff: 

Survey Instr. Model: Serial #:

dpml 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1522 -0.235 0.38 

1523 -0.235 4.99 
1524 -0.235 7.29

10/23/97 Time: 12:24 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpmI 100 cm2 GMSre 
Location Alpha Beta/Gamma (cpm)

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton 4'Vht/1iA/Z31 7 Date:
S.. . .. . . . . . • " ,,] ' - r /

Date:

10/23/97



(

LB5100-W Low Background Counting System - Smear Analysis

Date: 102397 
Counting Unit Id: 1 

Data file name: C:%LBXL\UNITISME1D0O)5.XLD 
Batch Ended: 1Ct237 12:24 

Crosstalk Correction: Not Applied

Batch ID:

-0.235 
-0.235

3.53 

3.53 
3.53

<MDA 12.59 
<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta A-tivIty 
DPM a flags MDA 
0.38 3.30 <MDA 16.65 
4.99 4.64 cMDA 16.65 
7.29 5.18 <AL 16.65

(

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR90AB 
Beta Efficiency: 43,45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.8,33333333 

Beta Correction Factor: 1 .00 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 0.17 10r23J9712:21 
1.00 -0.067 2.17 10/23/9712:22 
1.00 -0.067 3.17 10/2397 12:24

LA

Page 1 of 1
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RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1525 -0.235 4.99 

1526 -0.235 0.38 

1527 -0.235 0.38 

1528 -0.235 4.99 

1529 -0.235 -4.22 

1530 -0.235 0.38 

1531 -0.235 2.68 

1532 -0.235 2.68 

1533 -0.235 -1.92 

1534 -0.235 2.68 

1535 3.292 0.38 

1536 -0.235 0.38 

1537 -0.235 21.1 

1538 -0.235 -4.22 

1539 -0.235 -1.92 -

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/23/97 Time: 

28.35% Alpha Bkg (cpm): 
43.45% Beta Bkg (cpm): 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. SuttonWýYW//I' 23/f,7 Date:
I '

Date:

/ /1/

10/23/97

/1 �'c� 
I'

Page 1 of 1 
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11:00 

0.07 

1.83

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm)

10/23/97



(

LB5100.W Low Background Counting System - Smear Analysis

Date: 1I097 
Counting Unit Id: 1 

Data file name: C:%LBXLUNITtsME1C024.X.D 
Batch Ended: 1Y2:37 11.00 

Croaslk Correction: Not Appled

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490

Application RevWsion: 3

CS 1525-139

3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 

3.53 
3.53 
3.53

<MDA 12.59 
cMDA 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.5D 
<MDA 12.59 
<MDA 12.59 
<cMDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59

0.38 

0.38 
4.99 
-4-22 

0.38 
2.68 
2.68 
-1.92 
2.68 
0.38 
0.38 

21.10 
-4.22 
-1.92

Application Vesin: Standard 

Bea AcUvity 
a flags MDA 

4.64 <MDA 16.65 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.68 
2.37 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
4.03 <MDA 16.65 
2.37 <MDA 16.65 
4.03 <MDA 16.65 
3.30 <MDA 1665 
3.30 <MDA 16.65 
7.68 <AL 16.65 
2.37 <MDA 16.65 
2.37 <MDA 16.65

(

Alpha effi ciency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666W7 
Alpha Correction Factor: 1.000 

Beta efficiency log file: SR9OAB 
Beta Efficiency: 43.45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

10.0 -0.067 2.17 1/2M7 10139 
1.00 -0.067 0.17 10r23097 10:40 
1.00 -0.067 0.17 1023897 10.42 
1.00 -0.067 2.17 10/2/7 1O43 
1.00 -0.067 -1.83 10/2397 10:45 
1.00 -0.067 0.17 1Y23•G7110:47 
1.00 -0.067 1.17 10r23,9710:48 
1.00 -0.067 1.17 10/2309710:50 
1 .00 -0.067 -0.83 10I2r 7 10:51 
1.00 -0.067 1.17 10/23F97 10:53 
1.00 0.933 0.17 1'2397 10:54 
1.00 -0.067 0.17 10/23"971056 
1.00 -0.067 9.17 1/f23097 1M57 
1.00 -0.067 -1.83 10F2397 1059 
1.00 -0,067 -0.83 10/23I97 11:00

Page 1 of 1

-0.235 
-0.235 
-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 

3.292 
-0.235 

-0.235 
-0.235 
-0.235



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1540 -0.235 0.38 

1541 -0.235 0.38 
1542 -0.235 18.79 
1543 -0.235 4.99 

1544 -0.235 4.99 
1545 -0.235 4.99 

1546 -0.235 11.89 

1547 3.292 9.59 

1548 -0.235 -1.92 

1549 -0.235 14.19 

1550 -0.235 7.29 

1551 -0.235 0.38 

1552 -0.235 2.68 

1553 -0.235 4.99 

1554 -0.235 4.99 

1555 -0.235 4.99 

1556 -0.235 7.29 

1557 -0.235 0.38

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/23/97 Time: 14:38 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpm/100 cm, GM Survey 
Location Alpha Beta/Gamma (cpm) 

1558 3.292 32.6 

1559 -0.235 7.29 

1560 3.292 0.38 

1561 -0.235 4.99 

1562 -0.235 0.38 

1563 -0.235 2.68 

1564 

1565 -0.235 7.29 

1566 -0.235 0.38 

1567 3.292 4.99 

1568 -0.235 16.49 

1569 -0.235 14.19 

1570 -0.235 2.68 

1571 -0.235 4.99 

1572 -0.235 18.79 

1573 3.292 21.1 

1574 -0.235 11.89 

1575 -0.235 11.89 -

Comments:

Performed By: 

Reviewed By:

Michele R. Suttona/'t(10143/•4-7

PM9A4t f 2

Date: 

Date:

10/23/97 

//7A



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

"- Counter Used: LB 5100 W (S/N 13795) 

Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1576 -0.235 -1.92
1577 3.292 21.1
1578 -0.235 2.68-

Alph 
Bet

Se

Date: 10/23/97 Time: 14:38 

a Eff: 28.35% Alpha Bkg (cpm): 0.07 

ta Eff: 43.45% Beta Bkg (cpm): 1.83 

rial #: - Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

eviewed By:

Michele R. Sutton ' .,4 /0/25/47 Date:

Date:

PaW fý#2

dpm/ 100 cm 2  GM Survey 
Location Alpha Beta/Gamma (cpm)

10/23/97



(

L85100-W Low Background Counting System - Smear Analysis

Date: 10/23G7 
Counting Unit id: I 

Data file name: C:tBXL\UNITIfSME1FO07.XLD 
Batch Ended: 10/2397 14:38 

Crosstalk Correction: Not Applied

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.59 

<AL 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490 

Application Revision: 3

0.38 
18.79 
4.99 

4.99 
4.99 
11.89 
9.59 
-1.92 
14.19 
7.29 

0.38 
2.68 
4.99 
4.99 
4.99 
7.29 
0.38 
32.60 
7.29 
0.38 
4.99 
0.38 
2.68 
7.29 
0.38 
4.99

Application Version: Standard 

Beta Activity 

o flags MDA 
3.30 <MDA 16.65 
3.30 <MDA 16.65 
7.32 <AL 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
6.12 <AL 16.65 
5.67 <AL 16.65 
2.37 <MDA 16.65 
6.55 <AL 16.65 
5.18 <AL 16.66 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
4.64 <MDA 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
9.26 <AL 16.65 
5.18 <AL 16.65 
3.30 <MDA 1665 
4.64 <MDA 16.65 
3.30 <MDA 16.65 
4.03 <MDA 16.65 
5.18 <AL 16.65 
3.30 <MDA 16.65 
4.64 <MDA 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 
Beta efficiency log file: SR90AB 

Beta Efficiency: 43.45% 
Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 -0.067 0.17 10W2397 13:42
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
10 
1.00 
1.O0 
1.00 
1.00 
1.00 
1.00 
1.00

-0.067 
"-0.067 
-0-067 

"-0.067 
"-0.067 
-0.067 
0.933 

-0.067 

-0.067 

"-0.67 
-0,067 

-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
0.933 
-0.067 
0.933 
-0.067 
-0.067 
-0.067 
-0.067 
-0.067 
0.933

(

0.17 10/2397 13:43 

8.17 102W317 13:45 

2.17 10/23-9713:46 

2.17 1lO2319713:48 

2.17 1 o23M97 13:49 

5.17 1O2W397 13:51 

4.17 10O23,•713:52 

-0.83 10M23/97 13:54 

6.17 1012397 13:55 

3.17 10/23)9713:57 

0.17 102397 13:58 

1.17 10123)97 14:00 
2.17 10123,9714:01 
2.17 10r23eM714:03 
2.17 10123,9714:05 
3.17 10&2397 14:06 
0.17 10 223)97 14:08 
14.17 109297 14:09 
3.17 10123,9714:11 
0.17 10/23,9714:12 
2.17 10r2319714:14 
0.17 10123,9714:15 
1.17 1002397 14:17 
3.17 10123,9714:18 
0.17 10/23,9714:20 
2.17 10/23)97 14:21

Page 1 of 2

-0.235 
-0.235 

-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
3.292 

-0.235 
-0.235 
-0.235 
-0.235 

-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
-0.235 
-0.235 
-0.235 
-0.235 
3.292

3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
.3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53

0.38



(:

L85100-W Low Background Counting System - Smear Analysis

Date: 1023)97 
Counting Unit Id: 1 

Data file name: C:I.BXL\UNITISMEIF007.XLD 
Batch Ended: 10r217 14:38 

Crosstalk Conection: Not Applied

Batch ID: CS 1540-1578 

DPM a flag MDA -02_35 3.53 <MDA 12.59 -0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.89 
-04235 3.53 <MDA 12.89 
-0.235 3.53 <MDA 12.S9 
-. 235 3.53 <AL 12.-9 
4235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0.235 3.53 <MDA 12.59 
-0235 3.53 <MDA 112.89 
3.292 3.53 <AL 12.59 
-0.235 3.53 <MDA 12.59

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

DPM a -flags MDA 

16.49 6.94 <AL 16.65 
14.19 6.55 <AL 16.65 2.68 4.03 <MDA 16.65 

4.99 4.64 <MDA 16.65 18.79 7.32 <AL 16.65• 

21.10 7.68 <AL 16.65 
11.89 6.12 <AL 16.65 11.89 6.12 <AL 16.65 
-1.92 2.37 <MDA 16.65 
21.10 7.68 <AL 16.65 
2.68 4.03 <MDA 16.65

Alpha efficiency log file: TH230AB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 
Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45%

Beta into Alpha Crostalk 0.66% 
Beta Background (CPM): 1.83333333

Beta Correction Factor: 11.300 
Count Alpha Beta Completion 

time (rain) CPM CPM Date - Time 

1.00 -0.067 7.17 10123,9714:23 
1.00 -0.067 6.17 10/23/9714:24 
1.00 -0.067 1.17 10M23097 14:26 
1.00 -0.067 2.17 10/239714:27 
1.00 -0.067 8.17 10r23097 14:29 
1.00 0.933 9.17 1023714:30 
1.00 -0.067 5.17 10223i9714:32 1.00 -0.067 5.17 10/23197 14:33 
11.00 -0.067 -0.83 10r2.W7 14:35 
1.00 0.9213 9.17 10r2387 14:36 
1.00 -0.067 1.17 1M09"37114:38

Page 2 of 2

Car-em 

69 

70 
71 
72 
73 
74 
75 
76 
77 
78

tz 
",,4



RS-35 (8-96) Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: LB 5100 W (SIN 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model:

dpml 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1593 -0.235 -4.22 

1594 -0.235 -1.92 

1595 3.292 9.59 

1596 -0.235 7.29 

1597 -0.235 7.29 

1598 -0.235 14.19 

1599 -0.235 23.4 

1600 -0.235 4.99

r t

¶ .�

I 4 I

1 + I

1* 4

.9. 4 .1.

__ f___ ____ r___

Date: 10/23/97

Alpha Eff: 

Beta Eff: 

Serial #:

Time: 14:50

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

- Cal. Due Date: 

Bkg (cpm):

dpml 100 cmz GM Survey 

Location Alpha Beta/Gamma (cpm)

Comments:

Performed By: 

Reviewed By:

/

Michele R. Sufton4. jjf..L'O

//'

Page 1 of 1 r-158

-I I

-r- i I.

I~ I *I

I. I 4.

I i I

T I

t 
4

I i I .

I I

*1 t I

i i I

t 1 4.

_ __ I __ __

Y*7 Date: 

Date:
110/23/9

10/23/97



(

L85100-W Low Background Counting System - Smear Analysis

Date: 10/2M7 
Counting Unit Id: 1 

Data fiI name: C:%LBXLUNITISMEID0X6.XLD 
Batch Ended: 10Y23W97 14.50 

Crosstalk Conmctlon: Not ApplIed 

Batch ID: CS 1593-1600

Alpha AcefllyI
IC" I DPM a flags MDA

3.53 
3.53 

3.53 
3.53 
3.53 

3.53 
3.53 
3.53

<MDA 12.59 
<MDA 12.5, 

<AL 12.59 
<MDA 12.59 
<MDA 12.59 
<MDA 12.5D 
<MDA 12.59 
<MDA 12.59

ii

Alpha activity action level (DPM): 2D.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setti: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Actvity 
DPM a flags MDA 
-4.22 2.37 <MDA 16.65 
-1.92 2.37 <MDA 16.65 
9.59 5.67 <AL 16.65 
7.29 5.18 <AL 16.65 
7.29 5.18 cAL 16.65 
14.19 6.55 <AL 16.65 
23A0 8.02 <AL 16.65 
4.99 4.64 <MDA 16.65

Alpha efficiency 4o file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.066666W37 
Alpha Correction Factor: 1.000 

Beta efficiency log file: sRgOAB 

Beta Efficiency: 43.45% 
Beta Into Alpha Crosstak: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Compon 
time (min) CPM CPM Date - Time 

1.00 -0.067 -1.83 10r23W97 14:39 
1.00 -0.067 -0.83 10/23097 14:41 
1.00 0.933 4.17 10G23197 14:42 
1.00 -0.067 3.17 102397 14:44 
10.0 -0.067 3.17 10/23I9714:45 
1.00 -0.067 6.17 10/23/971 4 :47 
1.00 -0.067 10.17 10/230714:48 
1.00 -0.067 2.17 1V2714:50

Page 1 of 1

C

93 
94 

95 
96 
97 

98 
99 
I00

-0.235 

-0,235 

3.292 
-0.235 
.0.235 

-0.235 

-0.235 
-0.235

I

I
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(

L85100-W Low Background Counting System - Smear Analysis

Date: 1(/11)97 
Counting Unit Id: I 

Data file name: C:VLBXL\UNIT1%SME1B=03.XLD 
Batch Ended: 10/11/97 10r37 

Crosntalk Correction: Not Applied

Batch ID: PLUG STORAGE AREA 1-27 
Alpha Activity 

DPM . a flags MDA
3.53 

3.53 
3.53 
3.53 

3.53 
3.53 
3.53 
3.53 
3.53 
3.53 

3.53 

4.99 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 3.53 
3.53

cAL 12.59
<MDA 12.59 

cAL 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<AL 12.59 

<MDA 12.59 
CAL 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59 
<AL 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<MDA 12.59

Alpha activity action level (DPM): 20.00 

Beta actvity action level (DPM): 100.00 

Ceruainty level for MDA and flags: 95.(0% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 

DPM ( flags MDA 
-1.92 2.37 <MDA 16.65 
23.40 8.02 <AL 16R5
30.30 8.97 
69.43 13-16 
7.29 5.18 

28.00 8.66 
44.11 10.63 
51.01 11.37 
154.55 19.55 
28.00 8.66 
30.30 8.97 
352.50 30.12 
83.23 14.37 
7.29 5.18 
9.59 5.67 

292.66 27.25 
16.49 6.94 
21.10 7.68 
396.23 32.09 
25.70 8.35 
34.90 9.55 
18.79 7.32 
14.19 6.55 
9.59 5.67 
0.38 3.30 

278.85 26.56 
11.89 6.12

<AL 16.65 

<AL 16.65 

<AL 16.65 

<AL 16.65 

<AL 16.65 

<AL 16.65 

>AL 16.65 

<AL 16.65 

<AL 16.65 

>AL 16.65 

AtAL 16.65 
<AL 16.65 
<AL 16.65 
>AL 16.65 
<AL 16.65 
<AL 16.65 
>AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 

<MDA 16.65 
>AL 16.65 
<AL 16.65

Alpha efficiency log file: TH230AB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.06666W67 

Alpha Correction Factor: 1.000 
Beta efficienicy log file: 8R90AB 

Beta Efficiency: 43.45%, 
Beta into Alpha Crosztak: 0.66% 

Beta Background (CPM): 1.833333333 

Beta Correction Factor: 1 .000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 0.933 -0.83 10/11/979:58 
1.00 -0.067 10.17 10C11i979:59 
1.00 0.933 13.17 10/11)9710:01 
1.00 0.933 30.17 10/11/97 10:02 
1.00 -0.067 3.17 10/11)97 10:04 
1.00 0.933 12.17 10/11)9710:05 
1.00 0.933 19.17 10/11I97 10:07 
1.00 -0.067 22.17 10/11 97 10:08 
1.00 0.933 67.17 10/119710:10 
1.00 -0067 12.17 10f111971O.12 
1.00 -0.067 13.17 10C11V97 1013 
1.00 1.933 153.17 10/11/97 10.15 
1.00 -0.067 36.17 10111)9710:16 
1.00 1.933 3.17 10/11)9710:18 
1.00 0.933 4.17 10"11V9710:19 
1.00 -0.067 127.17 10/11/9710:21 
1.00 -0.067 7.17 1/I11/9710:22 
10.0 0.933 9.17 10/1119710.24 
1.00 1.933 172.17 10/11V97 10.25 
1.00 -0.067 11.17 10/11/9710:27 
1.00 0.933 15.17 10/11/97 10.28 
1.00 -0.067 8.17 10/11/9710:30 
1.00 0.933 6.17 10/11J9710:31 
1.00 -0.067 4.17 10/1149710:33 
1.00 0.933 0.17 10/11#9710:34 
1.00 -0.067 121.17 10111/9710:36 
1.00 -0.067 5.17 10/11/9710:37

I I-

Page 1 of 1

( (

I
OL

1 

2 

3 
4 
5 

6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27

3.292 

-0.235 
3.292 
3.292 
-0.235 

3.292 
3.292 
-0.235 
3.292 
-0.235 

-0.235 
6.818 

-0.235 
6.818 
3.292 
-0.235 
-0.235 
3.292 
6.818 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
"-0.235



Survey Data Sheet

Job Description: Plug Storage Area 

Counter Used: LB 5100 W (S/N 13795) 
Calibration Due Date: Aug-98 

Survey Instr. Model: N/A

dpm/ 100 cm2  GM Survey 
Location Alpha Beta/Gamma (cpm) 

1 3.292 -1.92 N/A 

2 -0.235 23.4 N/A 

3 3.292 30.3 N/A 

4 3.292 69.43 N/A 
5 -0.235 7.29 N/A 

6 3.292 28 N/A 

7 3.292 44.11 N/A 
8 -0.235 51.01 N/A 

9 3.292 154.58 N/A 

10 -0.235 28 N/A 

11 -0.235 30.3 N/A 

12 6.818 352.5 N/A 

13 -0.235 83.23 N/A 

14 6.818 7.29 N/A 

15 3.292 9.59 N/A 
16 -0.235 292.66 N/A 

17 -0.235 16.49 N/A 

18 3.292 21.1 N/A

Date: 

Alpha Eff: 

Beta Eff: 

Serial #:

10/11/97 Time: 10:37 

28.35% Alpha Bkg (cpm): 0.07 
43.45% Beta Bkg (cpm): 1.83 

N/A Cal. Due Date: N/A 

Bkg (cpm): N/A

I dpm/ 100 cm' GM Survey 
Location Alpha Beta/Gamma (cpm) 

19 6.818 396.23 N/A 
20 -0.235 25.7 N/A 
21 3.292 34.9 N/A 
22 -0.235 18.79 N/A 
23 3.292 14.19 N/A 
24 -0.235 9.59 N/A 
25 3.292 0.38 N/A 
26 -0.235 278.85 N/A 
27 -0.235 11.89 N/A 

_ I_ _

Comments: Locations with >AL activity: 9, 12, 16, 19, 26

Performed By: 

"eviewed By:

Michele R. SuttorU,• 10/1/47

/

Date: 

Date:
/f'*

10/11/97 

7
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LB5100-W Low Background Counting System - Smew Analysis

Date: 1/1197 
Counting Unit Id: I 

Data file name: C:•BXLUNlTIVSME1BW.XLD 
Batch Ended: 0/Cj1197 1037 

CroSaak Correction: Not Applied

Alpha activity action level (DPM): 20.00 

Beta activiy action level (DPM): 100.00 
Cera4 level for MDA and flags: 95.00% 

High Voltge Set : 1490

Appikon Veion: Standard 

Beta Activity 
DPM flags MDA 
-1.92 2.37 cMDA 16.65

Batch ID: PLUG STORAGE AREA 1.27 
Alp Actvty 

-- , flag MDA 
3.2r2 3.53 <AL 12.65

3.53 

3.53 

3.53 
3.53 
3.53 
3.53 
3.53 

3.53 

3.53 
3.53 
4.99 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
4.99 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
353

<MDA 12.56 
<AL 12.56 
<AL 12.56 

<MDA 12.56 
<AL 12.50 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

'MDA 12.5D 
<MDA 12.59 

<AL 12.66 
<MDA 12.59 
<AL 12.59 
<AL 12.59 

<MDA 12.5D 
<MDA 12.59 

<AL 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.59 
<AL 12.59 

<MDA 12.56 
<AL 12.59 

"<MDA 12.59 
<MDA 12.5D

23.40 
30.30 

O9.43 
7.29 

28.00 
44.11 

51.01 

154.58 
28.00 
30.30 

352.5D 

83.23 
7.29 
9.56 

292.66 
16,49 
21.10 

396.23 
25.70 
3490 
18.79 
14.19 
9.59 
0.38 

278.85 
11.89

8.02 

8.97 
13.16 

5.18 
8.66 

10.53 
11.37 
19.55 

8.66 

8.97 

30.12 
14.37 
5.18 
5.67 
27.25 
6.94 
7.68 

32.00 
8.35 
9.55 
7.32 
6.55 
5.67 
3.30 
26.66 
6.12

<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
>AL 16.95 
<AL 16.65 
<AL 1665 
>AL 16.65 

At AL 16.65 
<AL 16.65 
<AL 16.65 
>AL 16.65 
<AL 16.65 
'AL 16.65 
>AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 
<AL 16.65 

<MDA 16.65 
>AL 16.65 
<AL 16.65

I , -

Page 1 of 1

( (

0%

1 

2 
3 

4 
5 

6 

7 

8 

9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27

-0.235 
3.292 

3.292 
-0.235 

3.292 
-0.235 
3.292 

-0.235 

-0.235 
6.818 

-0.235 
6.818 
3.292 
-0.235 
-0.235 
3.292 
6.818 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
3.292 
-0.235 
-0.235

a effency log ftile: TH230AB 
Beta Ehffciency: 26.35% 

eAlpa Ito ApB ea Cros atalC k 028.65 % 
Betha Background (CPM): 0.066663337 
Alpha Correction Factor: 1.000 Ueta effncilency log hie: SR90AS 

Beta Efficiency. 43.45% 
Beta Into Aphm Croeeta• 0.es% 

Beta Background (CPM): 1.83333Q3333 
_ Beta Correctlo Factor__: 1.__000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

1.00 0.93,3 -0.83 10/11/979:58 
1.00 -.0067 10.17 10/1197 959 
1.00 0.933 13.17 10/1197 1001 
1.o0 0.93 30.17 10/11#9710.02 
1.00 -0.067 3.17 10/11j97 10:04 
1.00 0.93W 12.17 10/11/9710o05 
1.00 0.933 19.17 10/11197 10:07 
1.00 -0.067 22.17 10/11,97 10"e 
1.00 0.933 67.17 10/11#9710I.0 
1.00 -0.067 12.17 10/11#9710.12 
1.00 -0.067 13.17 10/11/971013 
1.00 1.933 153.17 10(11#97 10:15 
1.00 -0.067 36.17 10/1119710`1 6 1.00 1933 3.17 1(/11#97 1018 
1.00 0.933 4.17 10/11/97 10:19 
1.00 -0.067 127.17 10'11/971021 
1.00 -0.067 7.17 10111I97 10:22 
1.00 0.933 9.17 10/11/9710,24 1.00 1.933 172.17 10/11/971O`25 
1.00 -0.067 11.17 10/111t97110`27 
1.00 0.933 15.17 10/11/97 10:20 
1.00 -0.067 8.17 10111197 10:30 
1.00 0.933 6.17 1(/11/97 0 : 3 1 1.00 -06067 4.17 10/11/97 10:33 
1.00 0.933 0.17 10/11/97 10:34 
1.00 -0067 121.17 10/1197 10:36 
1.00 -0.067 5.17 10/1119710:37

Application Revbon: 3



Tritium Samples

All tritium smear samples were counted for 1 -min on the liquid scintillation 
counter, TriCarb 2000CA. Each sample contained 10cc of cocktail (Ecoscint 
H, National Diagnostics). All liquid samples were counted for 20-min on the 
LSC. 1cc of liquid was added to 10cc of cocktail. All samples were dark 
adapted for at least 10 minutes before being counted.

N-163



Tritium

Tritium Smear Samples and Corresponding Survey Locations 

Area Tritium Sample Number Smear Number 

Miscellaneous 1 543 (Ground Floor) 
2 544 
3 563 
4 By 544 
5 By 563 
6 1117 
7 1118 
8 1119 
9 1120 
10 1121 
11 1122 
12 1123 
13 1124 
14 1131 

Process Equipment Room 
15 848 
16 By Tank He-1 
17 On Generator MD-2A 
18 On Tank MS2 
19 On Tank T-S1 
20 On Motor MD1 
21 853 
22 On Pipe by 863 
23 862 
24 On Rear of Tank HXD1 
25 On Front of Tank HXD1 
26 On Rear of Tank HXD2 
27 On Front of Tank HXD2 
28 852 
29 by 858 
30 858 
31 859 

Miscellaneous 32 1135 
33 1136 
34 1137 

DECON Room (Room 168) 
35 1202 
36 1206 
37 1208 
38 1211 
39 1209 
40 1215 
41 By 1236 
42 1233

Page 1 
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Tritium

41 By 1236 
42 1233 
43 1232 

44 Under 1230 

First Floor 
45 27 
46 Under 22 
47 36 
48 55 
49 61 
50 60 
51 Bottom 67 
52 86 
53 85 
54 70 
55 101 
56 65 
57 122 
58 137 
59 232 

60 105 
61 109 
62 116 

63 I 119 
64 117 
65 120 

S66 123 

67 129 
68 150 

i 69 ,128 

70 1 147 
7 81 1 142 
72 1 146 

73 157 
74 161 
75 I 251 
76 I 250 
77 251 
78 253 
79 257 
80 269 
81 14 
82 186 
83 189 
84 187 
85 195 
86 199 
87 202

Page 2 
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Tritium

88 203 
89 214 
90 213 
91 224 
92 226 
93 230 
94 236 
95 219 
96 220 
97 206 
98 By 153 
99 168 
100 193 

Second Floor 
101 480 
102 482 
103 488 
104 478 
105 471 
106 467 
107 466 
108 463 
109 461 
110 456 

__ 111 I 455 
__ 112 447 

113 443 j 113 
S114 439 

115 I438 

__ 116 435 
117 I 437 

__118 I 434 
119 426 

!_ 120 425 
i_ 121 484 

122 i 405 
123 403 
124 407 
125 495 

126 498 
127 408 
128 419 
129 418 
130 422 
131 ECCS Tank Bottom 

1321 ECCS Tank Valves 
133 430 
134 322

Page 3 
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Tritium

135 331 
136 323 
137 292 
138 591 
139 336 
140 360 
141 Floor by Reactor Top 
142 349 
143 348 
144 437 
145 421 
146 413 
147 404 
148 483 
149 397 
150 407 

Ground Floor 
151 577 
152 581 
153 781 
154 585 
155 565 
156 567 
157 553 
158 769 
159 i 550 
160 624 
161 631 
162 630 
163 686 
164 684 
165 633 
166 634 
167 680 
168 640 

169 Tank by 639 
170 643 
171 645 
172 648 
173 652 

174 Under pnuematic blower 
175 641 
176 679 
177 603 
178 610 
179 606 
180 612 
181 619

Page 4 
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Tritium

182 621 
183 618 

184 588 
185 597 
186 596 
187 571 
188 772 

189 657 
190 660 

191 666 
192 694 
193 677 
194 673 
195 770 
196 664 
197 676 

198 778 
199 791 
200 By 780 
201 777 

Horizontal Ports 
202 1301 
203 1302 
204 1309 
205 1310 
206 I 1313 

207 1314 

Equipment in Roped-Off Area 
208 1349 
209 1336 
210 1334 
211 1337 
212 1327 

t 213 1329 

+ 214 1350 
215 1324 
216 1326 
217 1321 
218 1322 
219 1322 

273 1339 
274 1342 
275 1346 
276 1345 

277 1332 

278 1323 
279 1356

Page 5 
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Tritium

280 1333 
289 1355 
290 1335 
291 1341 
292 1357 

DECON Room & Walk-in Hood 
220 782 (Ground Floor) 

221 1367 
222 1373 

223 1374 
224 1364 
225 1365 

226 1366 

227 1368 
228 1369 

229 1360 
230 1371 
231 1372 
232 1373 

233 By 1362 

234 1375 
235 1362 
236 1380 

237 1381 
238 1382 
239 1388 
293 In Hood 

294 1393 
295 1377 
296 1379 
297 1391 
298 By 1391 
299 1392 
300 1390 

301 1390 

Vertical Ports 
S240 1254 

241 1257 

242 1260 

243 1263 

244 1266 

245 1 1269 
246 I 1272 

247 i 1275 

248 1473 

249 1452 

250 1421

Page 6 
N-169



Tritium

251 1424 
252 1455 
253 1458 
254 1461 
255 1464 
256 1467 
257 1470 
258 1496 
259 1476 
260 1479 

Reactor Top 
261 1279 
262 1281 
263 1284 
264 1292 
265 1295 
266 1298 
267 1299 
268 1271 

Crane 
__ 270 I 892 

271 898 

Hood-Radiochemistry Room 
281 I 1092 
282 1093 
283 1094 
284 1095 
285 I 1096 
286 1097 
287 1098 

1 288 J 1099 

Chemical Addition Tanks 302 1088 
303 1087 
304 I 1084 305 1090 

306 1091 

Source Casks 309 1479 
310 1479(117) 
312 1449 
312 1445

Page 7 
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Tritium

Page 8 
N-171

Keactor Storage Holes (5)
313 1482 
314 1485 
315 1488 
316 1491 
317 1497 

Horizontal Beam Ports 307 H2 After Use 
308 H2 After Use 
324 H11 After Use (E side) 
325 H12 After Use (E side) 
318 5000 
326 1504 
327 1508 
328 1512 
329 1516 

Elevator Shaft 
319 1143 
320 1146 
321 1147 

Hydraulic Sump 
322 1142 
323 1139



(

Tritium Survey Results 

Action level (DPM): 1000 dpm/100 cm 2

!4 
I-LI

(

Tritium Corresponding Location Tritium Activity 
Sample Number Smear Number (dpml/100 cm2) 

6 1117 Process Equipment Room- Tank He-1 5446 
7 1118 Process Equipment Room- Tank He-1 2215 
89 214 Horizontal Beam Port No. 12 (North) 5282 

203 1302 Inside Horizontal Beam Port No.12 (North) 1842 
204 1309 Inside Horizontal Beam Port No. 11 (North) 1732 
205 1310 Inside Horizontal Beam Port No.11 (North) 1062 
329 1516 Inside Horizontal Beam Port No.11 (South) 2152



Tritium Survey Analysis- Hazardous Materials and Liquid Samples 

Tritium Sample Number Tritium Activity (dpm/l00 cm2) Tritium Concentration (pCi/l) 

LIQ-1 56 2,293 
LIQ-2 33 1,351 
LIQ-3 58 2,375 
LIQ-4 33 1,351 
LIQ-5 38 1,556 
LIQ-6 33 1,351 
LIQ-7 45 1,843 
LIQ-8 2311 94,636 
LIQ-9 1 41 

LIQ-10 2 82 
LIQ-11 1455 59,582 
LIQ-12 3629 148,608 
LIQ-13 56 2,293 
LIQ-14 272252 11,148,731 
LIQ-15 514 21,048 
LIQ-16 13345 546,478 
LIQ-17 16 655 
LIQ-18 13 532 

Biomed Facility 82 3,358 
PT-i 1664 68,141 
PT-2 766 31,368 
PT-3 67 2,744 
BS-1 48 1,966 
BS-2 39 1,597 
BS-3 90 3,686 
BS-4 77 3,153 
BS-5 44 1,802 
BS-6 74 3,030 
BS-7 79 3,235 
BS-8 45 1,843
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RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 

Job Description: NES Characterization Survey Date: 10/16/97 

Counter Used: ThCarb 2000CA Region: A 
SSuspect Isotope(s): Tritium

Survey Instr. Model: Serial #: -

Time: 17:32 

Efficiency: 59.8% 

Bkg (cpm): 12.3 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-1 13 1 

"T-2 16 6 

T-3 21 15 

T-4 30 30 

T-5 15 5 

T-6 3269 5446 

T-7 1337 2215 

T-8 62 83 

T-9 224 354 

T-10 98 143 

T-11 62 83 

T-12 9 < LLD 

T-13 15 5 

T-14 22 16 

T-15 17 8 

T-16 16 6 

T-17 37 41 

T-18 141 215

Comments:

Performed By: 

Reviewed By:

ichele R. Sutton Date: 

Date:

/ /I/

N-174

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-19 23 18 

"T-20 33 35 

T-21 10 < LLD 

T-22 11 < LLD 

T-23 11 < LLD 

T-24 21 15 

T-25 74 103 

T-26 11 < LLD 

T-27 20 13 

T-28 13 1 

T-29 12 < LLD 

T-30 16 6 

T-31 272 434 

T-32 32 33 

T-33 29 28 

T-34 22 16 

T-35 14 3 

T-36 15 5

10/16/97



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 10/16/97 

Counter Used: TriCarb 2000CA Region: A 
Suspect Isotope(s): Tritium

Survey Instr. Model: Serial #:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-37 19 11 .  

T-38 16 6 

T-39 12 < LLD 

T-40 22 16 

T-41 17 8 

T-42 23 18 

T-43 18 10 

T-44 13 1 
T-45 19 11 

T-46 20 13 

T-47 16 6 
T-48 25 21 

T-49 17 8 

T-50 16 6 

T-51 20 13 
T-52 13 1 

T-53 16 6 

T-54 20-- 13

Time: 

Efficiency: 

Bkg (cpm): 

Cal. Due Date: 

Bkg (cpm):

17:32 

59.8% 

12.3

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-55 12 < LLD .  

T-56 22 16 

T-57 17 8 

T-58 13 1 

"T-59 26 23 

T-60 13 1 

T-61 19 11 

T-62 14 3 

T-63 25 21.  

T-64 18 10 

T-65 14 3 

T-66 13 1 

"T-67 20 13 

T-68 16 6 

T-69 16 6 

T-70 16 6 

T-71 19 11 

T-72 15 5 -

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton ;-• I ,r-/ 7 Date: 

Date:

N-175
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RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
_,_ Suspect Isotope(s): Tritium 

Survey Instr. Model:

Date: 10/16/97 

Region: A 

Serial #: -

Time: 17:32 

Efficiency: 59.8% 

Bkg (cpm): 12.3 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-73 15 5 

T-74 21 15 

"T-75 12 < LLD 

T-76 16 6 

T-77 11 < LLD 

"T-78 14 3 

T-79 16 6 

T-80 29 28 

T-81 14 3 

T-82 102 150 

T-83 10 < LLD 

"T-84 53 68 

T-85 10 < LLD 

T-86 17 8 

T-87 18 10 

T-88 18 10 

T-89 3171 5282 

T-90 30 30

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-91 20 13 

T-92 15 5 

T-93 24 20 

T-94 14 3 

T-95 13 1 

T-96 22 16 

T-97 20 13 

T-98 14 3 

T-99 13 1 

T-100 10 < LLD 

T-101 19 11 

T-102 16 6 

T-103 19 11 

T-104 15 5 

T-105 26 23 

T-106 19 11 

T-107 13 1 

"T-108 15 5

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton QX2 f /t/22!'fl Date: 

Date:

N-176
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RS-112 (8-96 

Job Description:

:) Liquid Scintillation 
Survey Data Sheet 

NES Characterization Survey Date:

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

10/16/97

Region: A

Seriai *:;

Time: 17:32

Efficiency: 

Bkg (cpm): 

Cal. Due Date: 

Bkg (cpm):

Gross Countsi Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-109 17 8 
T-110 19 11 

T-111 14 3 
T-112 21 15 
T-113 14 3 

T-114 14 3 
T-115 24 20 

T-116 13 1 
T-117 17 8 

T-118 9 < LLD 

T-119 16 6 

T-120 11 < LLD 

T-121 7 < LLD 

T-122 12 < LLD 

T-123 11 < LLD 

T-124 16 6 
"1-125 15 5 

'-126 12 < LLD -

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton

N-177

59.8% 

12.3

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-127 11 < LLD 

T-128 8 < LLD 

T-129 14 3 

T-130 10 < LLD 

T-131 15 5 

T-132 16 6

Date: 

Date:

10/16/97

SI .LI



T1-T[32 Y3

;- LL -;JL=- 0.0 

...UL : 2Q5,' 
Tz

Narii . Cimpus Survey 
a r= 0 aR9= 0.00 

25 0 Skg= 0.00 
-0,C :) Lr- 0 Bkg= 0.00 

SSiS

16-Cc -97 

o2 Signha = . OC" 
%2 Sigma= .0o

C2MC $IS FLAG 
17.00 208.55 
.1E,0 165.91 
18.00 158.09 
.10.00 154.88 
19.00 140.26 
12.0 0 0 21..670 
LW.00 25.580 
S.00 107 ..39 
18.00 91.190 
'1l.00 '97.020 

37.00 154.20 
13.00 291.92 
18.00 182.35 
15.00 200.73 
14.00 198.5"1 
28.00 167.36 
17.00 81.320 
10.00 45.110 
16.00 141.88 
17:00 118.96 
15.00 178.98 
17.00 208.16 
14.00 195.48 
16.00 140.91 
15.00 89.700 
10.00 163.81 
14.00 172.75 
8.00 198.65 

14.00 139.46 
10.00 146.75 
54.00 116.58 
13.00 171.70 
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-: ) -' "- " -, - , P' i ' ... A. - 2 

4 1,3 17.0 s s 0 C.- .  &2 1.00 23.00 21 .00 23 .00 172>2.  
4 0 1 .0 0 1 .'..00 , i '' .. o . .m 10 3 .3 34 " 14 1.00213.00 16.00 1 00.o 204.11 
45 1.00 1".00 18.00 itO0 >cr.  
46 1 .00 20.00 .,.30 19.O0 .f-tu 
47 1 A. 16.009 :0.00 14.00 17.241 

48 1 C00 25.00 27.00 11.00 z&. L
49 1 .00 17.00 21.00 L1..00 '4 .
0 i .0 6. 00 .20.0, - 4.0 .
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1.30, 7.00 19.00 -' .00 147 

58 1.00 13.00 29.00 16.00 1.3'.t~k 
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" 61 1.0 19.0 17.0 0 22. O 1C .  
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(2..', 1 .00 12.00 i .oo 7.I) 
67 1 .o 0 o 00 14.00 -, . .C 
63 1.00 16 .0 -3. . 0,0 
69 1 0 L6 .00 "21 .. , 
70 1.00 16 .00 20.00 F; .. C.  
71 1 .00 19.00 21.00 <, .: 
72 1 .00 15.00 18.00 
73 1 .00 15.00 20.00 13.0,: 
74 1.00 21.00 18.00 -" ., 
75 1.00 12.00 32.00 .7 .  
76 1.00 16.00 24.00 0 ,, " 

17 1 .00 11.00 10.00 i.3.  
78 1 .00 14.00 i8 .00 
79 1.0 16.00 16.00 
80 1.00 29.00 132.0 1::, 
81 1.00 14.00 -3.00 
82 1.00 102.00 11700 0 2 ."' 
83 1.00 10.00 18.00 1- 0.  
84 1 .00 '5.2.00 113.00 21 .,.  
S85 1.00 0 .00 1i. 6 , 1.. .  

_. .36 1.O 17.00 22.00 13. . 1 
87 1 .00 12. 00 X.0C :1 .
88 1 .00 1 o0' :,v 00 

30 N-179



10. 7 . . ,30( 

-i 00 .00 
10C.  

S0.- .2 - . 0 C, 

10. 1 .00" 

I 0 ;- i . O0

.. 00 

.J 

1-. 00 

IS 0.00 

O0 i9 .00 
15.00 

19.00

14 .00 

I2s :)c0 

26 .0 
20.O0 

14.00 40. 0C-, 

14 .00 23 .00

16 .00 
, ý-, . Oc 

15.00 
13 00 
12 .00 
14 .00 
I0.00 
16.00 
24 .00 
13.00 
16.00 
20.00 
15.00

m\-T\5z 3/3

20 60 
23.00 
"21 .00 
19 .00 
14.00 
.20.00 

19.00 
15.00 
14.00 
20.00 
17.00 
16 .00 
19.00 
15.00 
15.00 
10.00 
21 .00 
13 .00 
12.00 
3.00 

16.00 
15.00 
8.00 

16.00 
9 .00 

15.00

CPMC SIS FLAG 
16.00 206.21 
16.00 164.17 
15.00 165.31 
12.00 159.27 
12.00 120.94 
12.00 149.26 
14.00 148.58 
10.00 179.01 
12.00 146.46 
14.00 222.46 
11.00 189.43 
1400 176.87 
13.00 145.50 
14.00 177.90 
20.00 169.91 
16.00 171.88 
!l."0 175.91 

24.00 171.73 
15.00 118.71 
15.00 124.76 
21.00 125.84 
16.00 194.97 
16.00 130.73 
14.00 195.00 
12.00 121.97 
14.00 119.02

N-180

l4 

S1 7> 

1 49 

127 

116 

11.9 

21 

142 

if2 
1.27 

1 2c 

I"'( 

:I 3

I..OO 
1 .30 

1 00 
" .0') 

L .00 
1 .00 
1 .00 
1 .0) 

1 00 
1 .00 
1. .00 
1 .O0 
1 .00 
1 .00 
1 .00 

1 O00 
1 O00 

1 .00 
1 .00

2. :". O0 
1.5 .00 

17.00 
1 l'-, .00 
14 00 
21.00 
14 .00 

24 .00 

13 .00 
17 .00 

16 .00 
11 .00 
7.00 

12.00 
11 .00 
16.00 

15. 00 
121.00 
11 .00 
8.00 

14.00 
10.00 
15.00 
16.00

-. C,. . . . .

233.06 
191 OA 
133 .14 
157 .25 
154 .25 
170 .51 
187.15 
163.99 
125.08 
123.18 
137.53 
188.28 
161 .30



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 10/17/97 

Counter Used: TdCarb 2000CA Region: A 
, Suspect Isotope(s): Tritium

Survey Instr. Model: Serial #:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-133 13 < LLD 

T-134 15 1 

T-135 24 16 

T-136 15 1 

T-137 13 < LLD 

T-138 14 < LLD 

T-139 10 < LLD 

T-140 13 < LLD 

T-141 14 < LLD 

T-142 15 1 

T-143 9 < LLD 

T-144 16 3 

T-145 24 16 

T-146 21 11 

T-147 19 8 

T-148 17 4 

T-149 13 < LLD 

T-150 16 3 -

Time: 

Efficiency: 

Bkg (cpm): 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-151 14 < LLD 

T-152 14 < LLD 

T-153 6 < LLD 

T-154 15 1 

T-155 18 6 

T-156 16 3 

T-157 16 3 

T-158 13 < LLD 

T-159 15 1 

T-160 22 13 

T-161 15 1 

T-162 100 145 

T-163 14 < LLD 

T-164 22 13 

T-165 11 < LLD 

T-166 15 1 

T-167 17 4 

T-168 19 8

Comments:

Performed By: 

Reviewed By:

/

Mihele R. Sufforn-'Ll)}(4! /i'/2L/4 7 

Xla,1• :Z,-
/ ,,

Date: Ic 

Date:

W/17/97

/ 
/

N-181

13:13 

58.9% 

14.4



RS- 112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

Date: 

Region: 

Serial #:

10117/97 

A

Time: 13:13 

Efficiency: 58.9% 

Bkg (cpm): 14.4 

Cal. Due Date: 

Bkg (cpm):

SLocation

"T-1 69 

T-1 70 

"-171 

T-1 72 

T-173 

T-1 74 

T-1 75 

T-176 

T-177 

T-178

Gross Counts 
(cpm)

17 

18 
8 

10 

22 

12 

13 

18 

36 

25
-T 4

")A

Net Activity GM Survey 
(dpm) (cpm)

4 

6 

"< LLD 

"< LLD 

13 

"< LLD 

"< LLD 

6 

37 

18

I*- I.I I 

T-180 20 10 

"T-181 33 32 

T-182 16 3 

T-183 22 13 

T-184 22 13 .  

T-185 13 < LLD 

T-186 31 28

Comments:

Performed By: 

Reviewed By:
Michele R. Sutton k•l44 /Oz,/4" Date: 

Date:

N-182

T.170

I Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-188 23 15 .  

T-189 21 11 _ 

"T-190 15 1 

T-191 16 3 

T-192 20 10 

"T-193 17 4 

T-194 13 < LLD 

TT-195 25 18 

"T-196 17 4 

"T-197 15 1 

rT-198 16 3 

T-199 21 11 

T-200 18 6 T-201 11 < LLD 

T-202 21 11

10/17/97

4.4

. . oLocation



TYV- -- o20Z 1//I-

Protocol #: 8 Name:Campus Survey 17-Oct-97 Region A: LL,.-UL:= 0.0-18.6 Lcr= 0 Bkg= 0.00 %2 Sigma=0.O0 Region B: LL-UL=18.6-256. Lcr= 0 Bkg= 0.00 %2 Sigma=0.O0 Region C: LL--'UL::25S-,.-2000 I.r::: 0 Bkg= 0.00 %2 Sigma=0.-.  
Time = 1.00 QIP = SIS

2 

4 5 

6 
7 

i'4o 8 
9 

10 
1-1 
12 

N1" 13 
14 
15 

16 
17 

,e 18 
1.9 
20 
21 
22 

• 23 
24 
25 
26 
27 

•, 2e 

2.9 
K• 3.0 

31 
a2 

,4

TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00

CPMA 
13.00 
15.00 
24.00 
15.00 
13.00 
14.00 
10.00 
13.00 
14.00 
15.00 
9.00 

16.00 
24.00 
21.00 
19.00 
17.00 
13.00 
16.00 
14.00 
14.00 
6.00 

15.00 
18.00 
16.00 
16.00 
13.00 
15.00 
22.00 
15.00 

100.00 
14.00 
22.00 
11 .00 
15.00

CPMB 
22.00 
17.00 
22.00 
11 .00 
19.00 
18. 00 
15.00 
17.00 
12.00 
19.00 
28.00 
25.00 
23.00 
20.00 
17.00 
22.00 
10.00 
14.00 
15.00 
11.00 
20.00 
19.00 
20.00 
21.00 
15.00 
20.00 
17.00 
22.00 
20.00 
22.00 
22.00 
18.00 
20.00 
11 .00

CPMC SIS 
23.00 175.99 
.15.00 166 ..11 
13.00 167.56' 
17.00 .1.23,,.82 
11.00 155.23 ;20. (0 2 225....-, 0 ,;•o .....60 
10.00 123.39 
16.00 169.05 
10.00 109.26 
11.00 163.70 
17.00 192.64 
15.00 183 .55 
25.00 146.97 
14.00 142.61 
14.00 192.46 
18.00 183.'46 
21.00 150 .-'-1 
11.00 203.'9 
1.0.00 9 2 -, 

13.00 201. 33 
18.00 194.14 
11.00 223.'4 
14.00 14 .42 
13.00 147.99 
13.00 80.570 
15.00 206.80 
22.00 168.77 
12.00 184.57 
19.00 151.67 
21.00 58.960 
8.00 177.12 

12.00 132.00 
10.00 18 
I-.': . ', ", :,

FLAG

N-183

13I % : 1 "



370 -o 

39 
40 
41 
42 

(7< 43 
44 
45 

"-.-J 46 

47 
19,D 48 

49 
50 

S4 
51 
S2 

54 
55 
56 
57 

Lqo 58 
5.9 
60 
61 
62 

(q S 63 
6,4 
65 
66 
6"7/ 

2(x 68 
69 

702. 70

1 .00 
^ I.00 
1 .00 
1.00 
1 .00 
1.00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1.00 

TIME 
1.00 
1..00 
1.00 
1.00 
1 .00 
1 .00 
1.00 
1.00 
1 .00 
1 .00 
1.00 
1 .00 
1 .00 
1 .00 
1 .00 
1I.QO 

1.00 
1.00 
1.00 
1.00

'-1-2

N-184

38.00 
8.00 

22 .0 
12 .00 
13.00 
18.00 
36.00 
25.00 
21.00 
20.00 
33.00 
16.00 

CPMA 
22.00 
22.00 
13.00 
31.00 
17.00 
23.00 
21 .00 
15.00 
16.00 
"20 .00 
17.00 
13.00 
25.00 
17.00 
15.00 
16.00 
21.00 
18.00 
11.00 
21.00

19.00 
16.00 
24.00 
15.00 
16.00 
10.00 
16.00 
20.00 
15.00 
15.00 
14.00 
12.00 
27.00 

CPMB 
19.00 
22.00 
16.00 
19.00 
19.00 
22.00 
14.00 
17.00 
21.00 
19.00 
14.00 
25.00 
20.00 
14.00 
13.00 
8.00 

18.00 
23.00 
10.00 
25.00

18.00 144.15 
16.00 142.10 
20.00 257.41 
18.00 101.57 
14.00 164.34 
15.00 121.17 
16.00 131.98 
16.00 106.63 
21.00 113.67 
13.00 97.030 
12.00 94.780 
15.00 106.03 
15.00 153.81

CPMC SIS FLAG 
18.00 137.56 
23.00 183.37 
19.00 176.77 
14.00 133.59 
16.00 134.73 
16.00 138.38 
14.00 87.160 
20.00 133.36 
13.00 170.93 
17.00 100.91 
6.00 117.16 

12.00 120.53 
!0.00 135.67 
15.00 146.26 
12.00 132.52 
15.00 76.460 
12.00 116.76 
17.00 208.45 
9.00 179.83 

12.00 129.09

F-13-) -2,02-



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model: 

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-203 1087 1842 

T-204 1023 1732 

T-205 632 1062 

T-206 35 38 

T-207 32 32 

T-208 25 20 

T-209 50 63 

T-210 25 20 

T-211 21 14 

T-212 45 55 

T-213 41 48 

T-214 29 27 

T-215 19 10 

T-216 32 32 

T-217 18 8 

T-218 23 17 
T-219 25 20 

T-220 289 473 -

Date: 10/22/97 

Region: A 

Serial #: -

Time: 8:15 

Efficiency: 58.3% 

- Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-221 22 15 

T-222 17 7 

T-223 27 24 

T-224 21 14 

T-225 42 50 

"T-226 18 8 

T-227 20 12 

T-228 22 15 

T-229 19 10. 

T-230 20 12 

T-231 17 7 

T-232 15 3 

T-233 18 8 

T-234 14 2 

T-235 15 3 

T-236 26 22 

T-237 14 2 

T-238 15 3

Comments:

Performed By: 

Reviewed By:

Michele R. Suffon /0/2./?7
Date:

/'" . .- I/t

10/22/97

N-185

** -- Z Z
Date:



RS- 112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 10/22/97 

Counter Used: TriCarb 2000CA Region: A 
Suspect Isotope(s): Tritium

Survey Instr. Model: Serial#:

Time: 8:15 

Efficiency: 58.3% 

Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-239 195 312 

T240 34 36 
T-241 35 38 

T-242 34 36 

T-243 40 46 

T-244 52 67 

T-245 47 
58 

T-246 158 249 

T-247 42 50 

T-248 21 14 
T-249 63 86 

T-250 25 20

T-251 175 278

T-252 104 156

"T"-253 70 98 

T-254 67 92 
T-255 138 214 

T-256 27 24 -

- . I I

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton 2W7'/'-1 Date: 

Date:

N-186

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-257 125 192 

T-258 113 171 

T-259 77 110

t v -

I 4

i 4-

i i I

t 4

+ i

1* 4.

Ir

t 
t

10/22/97



Y7-

W:: c . r 3 Name: Carnpus Survey "l.':2- o- t-97 
Region A: LLUL:.:: 0.0-Q1-.6- Lcr=- 0 Bkg= 0.00 %2 Sigma=O.00 
Region B: LL-IJL=18.6-256. Lcr= 0 Bk9= 0.00 %2 Sigma=0.O0 
Region C: LL.-UL -25 2,6 .- 2000 Lc:r= 0 Bkg= 0.00 %2 Sigma=0.00 
Tirnm = 1.00 QIP = SIS

C:PM8 
276.00 
214.00 
195 .00 
40.00 
30.00 
35.00 
32.00 
32.00 
29.00 
29.00 
35.00 
19.00 
19.00 
23.00 
20.00 
24.00 
14.00 

126.00 
16.00 
22.00 
14.00 
19.00 
19.00 
15.00 
24.00 
20.00 
31 .00 
22.00 
21.00 
119.00 
20.00 

20.00 
[$: .. ;,o

CPMC SIS 
18.00 57.030 
32.00 50.070 
16.00 53.660 
21.00 135.03 
17.00 92.440 
14.00 169.67 
16.00 116.42 
17.00 165.99 
13.00 184.79 
10.00 79.920 
17.00 132.94 
10.00 112.38 
15.00 172.03 
22.00 120.60 
13.00 152.39 
13.00 169.17 
9.00 84.520 

19.00 59.260 
9.00 148.68 

18.00 168.89 
15.00 103.54 
15.00 118.52 
11.00 77.530 
12.00 160.35 
17.00 187.74 
16.00 112.61 
20.00 177.06 
8.00 127.29 

12.00 165.27 
25.00 173.14 
11.00 160.28 
13.00 161.38 
P.00 131.97 
J, .00 117.71

08:i::

FLAGTIME 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1.00 
1.00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 . (>0 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1 .00 
1.00 

.00 

1 .00 
1 .00 
1.00 

1 .00 
1 .00 
I .00 

1 .00 
i .00

•7 O " 2 0 - -Z s.

.4 

6 

7-t 9 10 
1i 

14 
15 

17 
220 18 

19 
20 
21 

%I2S 23, 
24 
25 

27 

0 28 
4 29 

31 

.3:

CPMA 
1087.00 

6.-2 .00 
:3517.00) 

32.00 
25.00 
50.00 
'=~ .00 

21 .00 
45.00 
41 .00 
29.00 
19.00 
32.00 
18.00 
23.00 
25.00 

289.00 
22.00 
17.00 
27.00 
21 .00 
42.00 
18.00 
20.00 
22.00 
19.00 
20.00 
17.00 
15.00 
18.00 
i4 .00 
15, ,'0

N-187



. 3" 1 .00 34.00 27.00 17.00 116.61 
39 1 .00 35.00 33.00 18.00 .2 5.62ý 
4, 1.00 .4.00 35. 0 12.00 127.39 
41 1.00 40.00 50.00 13.00 112.72 
42 1.00 52.00 35.00 7.00 101.76 

Z'IT 433 1.00 47.00 38.00 13.00 38.90,() 
, 4 1.00 158.00 58.00 i9.00 ?3- 020 
45 1 .00 42.00 3R.00 15.00 130.92 
"46 1.00 21.00 24 4.00 16.00 1•5 .7
47 1 .00 63.00 58.00 21.00 114.08 

UV 48 1.00 25.00 26.00 10.00 134.12 
49 1.00 175.00 105.00 21.00 71.720 
50 1.00 1.04.00 97.00 16.00 78.050 

T r-
S# T I M E cPg CPMF B PMO F>. 1A G 51 1.00 70.00 39.00 11.00 73.220 
52 1..00 67.00 49.00 14.00 77.680 
s.T 53 1.00 138.00 48.00 17.00 57.060 
54 1.00 27.00 21-.00 17.00 108.43 
55 1.00 125.00 42.00 23.00 69.260 
56 1.00 113.00 68.00 17.00 -]I. 550 

251 57 1i00 77.00 37.00 27.00 102.86

N-188



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet 

Job Description: NES Characterization Survey Date: 

Counter Used: TriCarb 2000CA Region: 
Suspect Isotope(s): Tritium 

Survey Instr. Model: Serial #:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-260 26 25 

T-261 16 8 
T-262 20 15 
T-263 28 28 
T-264 24 22 .  
T-265 26 25 
T-266 22 18 0 
T-267 17 10 

T-268 26 25 
T-269 18 11 
T-270 34 39 

T-271 21 17 

T-272 33 37

10/20/97 

A

Time: 10:39 

Efficiency: 58.6% 

Bkg (cpm): 11.3 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton qmd /j4'?/Q'7

S_f~ - /

N-189

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

Date:
10/20/97

m I

I

Date:

At."



"-1- 2 (o - -- 7 -Z

Protocol #: 9 Name:Campus Survey 20-Oct-97 Region A: LL-UL::= 00-18.6 Lcr= 0 8kg= 0.00 %2 Sigma=0.00 
Region R: LL-UL=18.6-256. Lcr= 0 Bkg= 0.00 %2 Sigma=0.O0 Region C: LL-UL=256.-2000 Lcr= 0 Bkg= 0KO0 %2 Sigma=O.O0

10 : 39

QIP = SIS

S# 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13

TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00

CPMA 
26.00 
16.00 
20.00 
28.00 
24.00 
26.00 
22.00 
17.00 
26.00 
18.00 
34.00 
21.00 
33.00

CPMB 
16.00 
18.00 
22.00 
25.00 
19.00 
18.00 
23.00 
27.00 
19.00 
24.00 
14.00 
18.00 
25.00

CPMC 
12.00 
13.00 
20.00 
11.00 
17.00 
20.00 
13.00 
12.00 
11.00 
14.00 
8.00 

14.00 
5.00

SIS 
154.88 
182.19 
142.24 
150.99 
90.990 
109 .43 
161 .21 
164.07 
119 .01 
152 .40 
123.91 
132.96 
147 .A

FLAG

N-190

1/1

I ime = 1 .00



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium

Survey Instr. Model:

Date: 10/22/97 

Region: A

- Serial #:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-273 24 19 

T-274 74 104 
T-275 82 118 

T-276 85 123 
T-277 20 12 

T-278 95 140 

T-279 51 65 
T-280 86 125 

T-281 22 15 
-282 18 8 

T-283 20 12 

T-284 13 < LLD 

T-285 14 2 

T-286 20 12 

T-287 16 5 

T-288 22 15 

T-289 20 12 

-290 30 29

T-291 
T-292 

T 1-293 

ST-294 

ST-295 

T -296 

ST-299 

T-300

20 

41 

22 

36 

31 

28 

25 

23 

23 
37

Time: 9:31 

Efficiency: 58.3% 
-Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm): 

Net Activity GM Survey 
(dpm) (cpm)

Gross Counts

T t 4.  -t *1 I

I + I

f t.  h I

Comments:

Performed By: 

Reviewed By:
e R. F SDate: 

_________11-114'- Date:
/ / r F

N-191

10/22/97

I Location

Serial #:

(cpm)

I I

I - +- I

12 

48 

15 

39 

31 

26 

20 

17 

17 

41



Protocol #: 9 Name:Campus Survey 22-Oct-97 Region A: LL-UL= 0.0-18.6 Lcr= 0 Bkg= 0.00 %2 Sigma=0.00 Region B: LL-UL=18.6-256. Lcr= 0 Bkg= 0.00 %2 Sigma=0.O0 Region C: LL-UL=256.-2000 Lcr= 0 Bkg= 0.00 %2 Sigma=0.O0 
Time = 1.00 QIP = SIS

CPMB 
28.00 
13.00 
13.00 
17.00 
19.00 
40.00 
30.00 
71.00 
26.00 
15.00 
15.00 
15.00 
22.00 
19.00 
17.00 
20.00 
15.00 
28.00 
17.00 
45.00 
23.00 
14.00 
18.00 
22.00 
21.00 
14.00 
14.00 
19.00

09:31

CPMC SIS FLAG 
16.00 163.77 
17.00 42.910 
12.00 47.890 
13.00 64.050 
11.00 147.20 
18.00 81 .380 
13.00 99.900 
19.00 122.80 
15.00 155.58 
10.00 167.50 
13.00 151.34 
14.00 171.67 
22.00 166.42 
13.00 162.35 
17.00 117.45 
20.00 116.09 
20.00 112.58 
11.00 127.01 
17.00 136.77 
18.00 122.24 
10.00 132.90 
11.00 61.550 
16.00 116.05 
17.00 121.47 
21.00 123.61 
14.00 117.85 
15.00 92.430 
19.00 103.63

1 2-- 1- T- - o

S# 

2 
,1•-3 

4 

6 
7 

2z~o 8 

9 
10 
11 
12 

Z-~ 13 
14 
15 
16 
17 

7jo 18 
19 
20 
21 
22 

14Y 23 
24 
25 
26 

2V 27 
1o 28

TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .G 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

CPMA 
24.00 
74.00 
82.00 
85.00 
20.00 
95.00 
51.00 
86.00 
22.00 
18.00 
20.00 
13.00 
14.00 
20.00 
16.00 
22.00 
20.00 
30.00 
20.00 
41.00 
22.00 
36.00 
31.00 
28.00 
25.00 
23.00 
23.00 
37.00

Y I



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 

SSuspect Isotope(s): Tritium 

Survey Instr. Model:

Date: 

Region:

10/20/97 

A

Serial #:

Time: 10:32 

Efficiency: 58.6% 

Bkg (cpm): 11.3 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-301 24 22 
T-302 11 < LLD 

"T-303 10 < LLD 
T-304 11 < LLD 
T-305 17 10

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton I4, 71 /Lf/Z71i7 Date: 
Date:

N-192

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

10/20/97



Y,

Protocol #: 8 Name:Campt 
Region A: LL-UL= 0.0-18.6 Lc' 
Region B: LL-UL=18.6-256. Lc.  
Region C: LL-UL=256.-2000 Lcr 
Time = 1.00 QIP = SIS

1 
2 

3 
4 
5

TIME 
1.00 
1.00 
1.00 
1.00 
1.00

CPMA 
24.00 
11.00 
10.00 
11.00 
17.00

CPMB 
17.00 
15.00 
20.00 
16.00 
17.00

is Survey 20-Oct-97 
r= 0 Bkg= 0.00 %2 Sigma=0.0o 
r= 0 Bkg= 0.00 %2 Sigma=0.00 
-= 0 Bkq= 0.00 %2 Sigma=0.00 

CPMC SIS FLAG 
17.00 139.79 
15.00 163.27 
13.00 198.68 
14.00 212.51 
13.00 153.98

N-193

10:32

T--?ýc\ -7:?ý,os-



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Trtium 

Survey Instr. Model:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-306 328 540 

"T-307 93 137 
"T-308 321 528 
T-309 58 77 .  
T-310 147 230 

T-311 112 170 

-T-312 43 51 

T-313 76 108 

T-314 36 39 

T-315 17 7 

"T-316 24 19 
T-317 35 38

Date: 

Region: 

Serial #:

10/22197 

A

Time: 10:08 

Efficiency: 58.3% 

Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

/

N~i .chele R. SuttonA ý&

f f I

N-194

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm (cpm)

Date: 

Date:

10/22/97



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet 

Job Description: NES Characterization Survey Date: 

Counter Used: TdCarb 2000CA Region: 
Suspect Isotope(s): Tritium 

Survey Instr. Model: Serial #:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-318 58 77 
T-319 23 17 

T-320 46 56 

T-321 20 12 

T-322 450 749 

T-323 164 259 

T-326 45 55 

T-327 32 32 

T-328 16 5 

T-329 1268 2152 -

10/22/97 Time: 10:08 

A Efficiency: 58.3% 

Bkg (cpm): 13.1 

- Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

/

Michele R. Suttona ,&• /0/1-3),q7 Date: 

Date:
/ f/

10/22/97

N-195

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

Date: 10/23/97 

Region: A 

Serial #:

Time: 16:25 

Efficiency: 57.8% 

Bkg (cpm): 12.4 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GMN -Survey 
Location (cpm) (dpm) (cpm) 

T-324 128 200 
T-325 485 818-

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton, {/O/2J!/q7

N-196

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

Date: 

Date:

10/23/97



Protocol #t: n Name: Campus Survey 
Region A: LL-UL= 0.0-18.6 Lcr= 0 8kg= 0.00 
Region 6: LL-UL=18.6-2S6. Lcr= 0 Bky= 0.00 
Regi on C: LL-UL .. 25 . -200( Lcr= 0 kg- 0.0 
Time = 1.00 U~P = SIS

?22
TIME 
1 .00 
1 .00

::: P"M A 
128.00 
485 .00

C:.P-M8 
71.00 

1.89.,00

23-Oct-97 
%2 zSigm=0 .00 
%2 Sigma=0.00 
%2 Sigma=0.00

CPiM( STS FLAG 
10.00 84 .700 
3000 69.080-

N-197



RS- 112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

, Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-162 18 8 .  

T-203 1021 1729 

T-204 971 1643 

T-205 691 1163 

T-239 167 264 

T-246 156 245 

T-251 163 257 

"T-252 120 183 

T-255 142 221 

T-257 124 190 

T-258 109 164 

T-306 337 556 

"T-308 300 492 

T-310 183 291 

"T-311 104 156 -

Comments:

Date: 

Region: 

Serial #:

10/22/97 Time: 15:23 

A Efficiency: 58.3% 

Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

I _ _

Recount

Performed By: 

Reviewed By:
(

e Date:

1 r /

10/22/97 

L- AP/

N-198

• ii IRecount



R.S-112 (8-96) Liquid S 
Survey I 

Job Description: NES Characterization Survey 

-counter Used: TdCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-322 428 712 
T-323 176 279 
T-329 1333 2264

I

cintillatior 
)ata Sheet 

Date: 

Region: 

Serial #:

10/22/97 Time: 15:23 

A Efficiency: 58.3% 

Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutto" /• /3 O/z3q"7 Date: 

Date:

7-

10/22/97 

L7/V

N-199

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

Recount

Recount



Protool~ t4:10 Name:Campus Survey 22-Oct-97 
Regioni A! LL-UL=z 0.0-18.6 Lcr= 0 Bkg= 0.00 %2 Sioma=0.00 
Region 8: LL-UL=18.6-256. Lcr= 0 Bkg= 0.00 %2 Sigma=0.00 
Region C: LL -UL"256.-20 LQ( .cr - 0 Bkg 0.00 %2 Sioma=O .00 
Time = 1.00 QIP =SIS

TIME (::PMA 02MB 
1.00 428.00 334.00 
1.00 176..00 115 ..CO 
1 .00 1:333.00 381 .00

CPMC SIS FLA~G 
52.00 96 .640 
21.00 85.6AO4 
38.00 53-460

N0100

,6Z

17; 18



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet 

Job Description: NES Characterization Survey Date: 

Counter Used: TriCarb 2000CA Region: 
'_. Suspect Isotope(s): Tritium 

Survey Instr. Model: @--I ,.

10/17/97 

A

lug Hall.-

Time: 

Efficiency: 

Bkg (cpm): 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-6 3495 5909 

T-7 1391 2337 

T-9 259 415 

T-18 59 76 

T-31 285 459 

T-82 28 23 

T-89 3286 5554 

I

Comments: Recount

Performed By: 

Reviewed By:

Michele R. Sufton MvLf !i),2q 7 Date: 
A Z 1 4 Date:

/ 1

10/17/97 

1/7/ 0

N-201

10:36 

58.9% 

14.4

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

1 1 4.

t 9 J.

r
I i9 I1 _ _ _

4. 
1.

t ~ iI

I ii

I I" I

1 
J.

7
I I

Recount

I

I



f Ie C 0Am

Protocol #: a Name:Campus Survey 17-Oct-97 Regijn 0: LL-UL= 0.0-18.6 Lcr= 0 Bkq= 0.00 %2 Sigma=0.O0 
Region 8: LL-UL18 .6-256. Lcr= 0 Bkq= 0.00 %2 Sigma=O.O00 
Region C- LL-UL=256.-2000 Lcr= 0 SkO= 0.00 %2 Sigma=0.00 
Time = 1.00 QIP = SIS

TIME CPMA 
1.00 3495.00 
1.00 1391.00 
1.00 259.00 
1.00 59.00 
1.00 285.00 
1.00 28.00 
1.00 :3286.00

CPMB 
285.00 
148 .00 
124.00 

15 .. 00 
228.00 

16.00 
832.00

CPMC SIS FLAG 
8.00 20.910 

19.00 26.890 
22.00 86.890 
17.00 82.870 
53.00 120.45 
15.00 93.190 

-00.00 45.550

N-202

"S- 2~ 

S2 
C ~3 

T'% 4 

,-T. 7

10: ::3



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

Date: 

Region:

10/14/97 

A

Serial #: -

Time: 14:38 

Efficiency: 59.8% 

Bkg (cpm): 13 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

LIQ-1 46.6 56 

LIQ-2 33 33 

LIQ-3 47.6 58 

LIQ-4 32.45 33 

LIQ-5 35.95 38 

LIQ-6 32.5 33 

LIQ-7 39.65 45 
LIQ-8 1394.95 2311 
LIQ-9 13.5 1 

LIQ-10 14.05 2 

LIQ-11 883.35 1455

Comments:

Performed By: 

Reviewed By:

Micj ele R. Sutton qY L )/ 12 I

/ / f I

N-203

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

Date: 

Date:

10114/97



LIC \ -

Protocol #:1± Name:H-3 20 mi 
Region A. LL-UL= 0.0-18.6 Lcr= 
Region 8: LL-UL=18.6-256. Lcr= 
Regjion C: LL-UL=256.-2000 Lcr= 
Time = 20.00 QIP = SIS

i11 
9.2 

.33 

'4 

"C1 

to 1 

ýv 11

TIME 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
"20.00 
20.00 
20.00 
20 .00 
20.00

CPMA 
46.60 
33.00 
47.60 
32.45 

1394.95 
39.65 
35.95 
13.50 
14 .0 
32. 50 

883.35

CPM8 
17.00 
19.50 
18.95 
17.40 

382 .00 
18.60 
17.60 
20.70 
20.35 
19.70 
19.20

n 14--Oct-97 
0 Bkg= 0.00 %2 Sigma=O.00 
0 Bkg= 0.00 %2 Sigma=0.00 
0 Bkg= 0.00 %2 Sigma=0.O0

CPMC SIS FLAG 
16.60 93.840 
15.20 120.45 
14.45 99.930 
14.75 112.34 
18.95 52.720 
13.80 109.17 
14.65 111.05 
14.90 183.86 
15.00 188.42 
14.30 129.27 
4.35 11.160

N-204

14.- 3



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium

Survey Instr. Model:

Date: 10/15/97 

Region: A

Serial #:

Time: 16:42 

Efficiency: 59.7% 

Bkg (cpm): 12.8 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

LIQ-12 3628.75 6057 

LIQ-13 56.05 72 

LIQ-14 272252 456012 

LIQ-15 319.9 514 

LIQ-16 13344.8 22332

F

1*

Comments:

Performed By: 

Reviewed By:
/

Micheq R. Sutton /O/Z/47

/%2k /,-f;_"' f

N-205

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

I

Date:
10/15/97

/ /7 -

Date:



LIQ 11~- UQý
porooi 4:!! Narne:H-3 20 mi 
Resjion A: LL-UL= 0.0-i8.6 Lcr= 
Region S: I__-ULnL3.6-256 . Lcr=' 
Rvar; C: !-ijL=25b .-2000 Lcr= 
Tm=20.00 Q2p = 13

so TIME CPMA 
12~ 20.00 3620.7S 
2~C 20.00 56..05 

14 3 20 .0027S.  
IT '-. Cf 00 319.90~ 

ito 20 .00 1 3344.3

C:PM8E 
13S..75 

180 
506.80 

22-90 
29.35

0 Bkq= 0.00 %2 sigtna=0.0G 
0 8kq= 0.00 %2 Sigma=0.00 
0 Bkg= 0.00 %2 Sigw~=0.30

CPMC SIS FLAG 
34.10 25.160 
10.20 72.240 
40.25 17.620 
7.40 25.590 

15.25 16.560

P4206

16. 4



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 

Job Description: NES Characterization Survey Date: 

Counter Used: TriCarb 2000CA Region: 
Suspect Isotope(s): Tritium 

Survey Instr. Model: Adbriml fi.

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

LIQ-17 16.45 3 

LIQ-1 8 13 < LLD 
BIOMED 81.5 112

10/10/97 

A

Time: 10:32 

Efficiency: 59.9% 

Bkg (cpm): 14.4 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:
Mid~le .Stto /ýPY IA-71-7Date: 

/ Date:
P 6'V'

10/10/97

N-207

•li•.l I•ll llll'e



Lk\Q r71 - \s BbOm -M,)~k

Prowoco! #:11 Naine:H-3 2 
RegiQ~ A: LL-jL= 0.0-18.6 Lcr 
Reoion 3: LL-UL=13.6--256 Lcr 
Regi on C: LL -UL=25'w-.-2000 Lcr 
Time = 20.00 QUP = Sis

S.4 TPIME 
CAU1 S -1 20.00 

sW-2 20.00 
-~ji3 20.00

02 M 
13.00 
16 .45 
81 .50

CPMB 
17.10 
17.25 
18.25

uminm-Ot9 
- 0 Bko= 0.00 %2 Siyrna=0.oo 
- 0 Bkg= 0.00 %2 Sigma=0.Oo 

0 Bkq=z 0.00 %2 Sigma=0.00 

02MG SIS FLAG 
14.00 171.73 LAQ t 
13.75 170.40 1~f 
14.15 67.040

01208

10:32



RS- 112 (8-96) Liquid Scintillation 

Survey Data Sheet 

Job Description: NES Characterization Survey Date: 

Counter Used: TriCarb 2000CA Region: 
Suspect Isotope(s): Tritium 

Survey Instr. Model: Serial #:

10/10/97 

A

Time: 14:27 

Efficiency: 59.9% 

Bkg (cpm): 14.4 

Cal. Due Date: 

Bkg (cpm):

Comments: Recount BIOMED.

Performed By: 

Reviewed By:

Michele R. Sufon1

-7

N-209

Date: 

Date:

10/10/97 

/ / 3
Recount BiOMED.

S...... f• Q



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 

Counter Used: TdCarb 2000CA Region: 
_ Suspect Isotope(s): Tritium 

Survey Instr. Model: .•,tiM If

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

PT-i 986.8 1664 

PT-2 461.45 766 

PT-3 52.65 67 

BS-1 41.6 48 

BS-2 36.15 39 

BS-3 65.75 90

4 J.

I + i

1* I

r I 4

I F

t 4 I.

i ii

I I

I I 4

I.__ ___I ____ ___

10/21/97 

A

Time: 

Efficiency: 

Bkg (cpm): 

Cal. Due Date: 

Bkg (cpm):

Comments: Concrete Samples

Performed By: 

Reviewed By:

Michole R. Sutton / 0/7 1? fl

( ///

N-210

9:00 

58.5% 

13.3

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

I I L

t I I

4 
1

r �1*

i iI

t 4 1

.1.  
T t +

t. iI

Date: 

Date:
1 0121/97 

-7M Ih .Sto



0CoV\uY-k

Protocol 4:11 Name:H-3 20 min 21-Oct-97 
Region A: LL-UL= 0.0-18.6 L..cr:= 0 Bkg= 0.00 %2 Sigma=0.00 
Region S: LL-UL=I8.6-256- Lcr= 0 8kg= 0.00 %2 Sigma=O.O0 
Region C: LL-UL=256.-2000 Lcr= 0 Bkg= 0.00 %2 Sigma=0.00 
Time = 20.00 QIP = SIS

S# TIME 
1 20.00 
2 20.00 

S 3 20.00 
4 20.00 
5 20.00 

•85 6 20.00

CPMA 

986.80 
461.45 
52.65 
41.60 
36.15 
65.75

CPM8 
134.85" 
140.00 
26.15 
23.15 
22.10 
30.65

CPMC SIS FLAG 
37.30 46.670 
61.35 72.220 
14.45 96.000 
15.50 113.20 
16.15 109.16 
15.15 974520

N-211

0?: S0

sctw-ý>Us



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 

Counter Used: TriCarb 2000CA Region: 
'-J Suspect Isotope(s): Tritium 

Survey Instr. Model: Serial #:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

BS-4 57.1 77 

BS-5 37.75 44 .  

BS-6 55.36 74 

BS-7 58.35 79 

BS-8 38.65 45

.1 .1 I __

I.

t 4

1 I

- . I I.

10/23/97 

A

Time: 13:47 

Efficiency: 57.8% 

Bkg (cpm): 12.4 

Cal. Due Date: 

Bkg (cpm):

Comments: Concrete Samples

Performed By: 

Reviewed By:

Michele R. Sutton

N-212

Date: 

Date:

10/23/97



Protocol #:11 Name:H-3 20 min 
Region A: LL-UL= 0.0-18.6 Lcr= 0 
Region B: LL-UL=18.6-256. Lcr= 0 
Region C: LL-UL=256.-2000 Lcr= 0 
Time = 20.00 QIP = SIS

S * 

2 

:3 
4 
5

TIME 
20.00 
20.00 
20.00 
20.00 
20.00

CPMA 
57.10 
37.75 
55.35 
58.35 
38.65

CPMB 
22.30 
21.25 
24.50 
23.75 
23.70

CPMC 
17.20 
15.90 
15.35 
15.30 
15.40

23-Oct-97 
Bkg= 0.00 %2 Sigma=0.00 
Bkg= 0.00 %2 Sigma=0.00 
Bkg= 0.00 %2 Sigma=0.00 

SIS FLAG 
91 .070 
111.01 
93.300 
91.940 
122.03

N-213

13:47

6 sz- I - 5-s 6



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 

Job Description: NES Characterization Survey Date: 

Counter Used: TriCarb 2000CA Region: 
, Suspect Isotope(s): Tritium 

Survey Instr. Model: Serial #:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

LIQ-8 1394.65 2315 
LIQ-11 726.85 1196

Comments:

10/15/97 

A

Time: 11:02 

Efficiency: 59.7% 

Bkg (cpm): 12.8 

Cal. Due Date: 

Bkg (cpm):

Recount LIQ-8 and LIQ-1 1.

Performed By: 

Reviewed By:

Michele R. Sutton Yj dzg.i'!7 4Date: 

Date:

10/15/97

N-214

Recount LIQ-8 and LIQ-11.



Ll 0'8 k 1-011

Protocol 4:1 NameH-3 20o 
Region A. L-L .-0l-3*.n Lora 

Region 8: LL-UL=18.6--Ž56 Lcr= 
R'egioun C:. LLUL *235..-2000 L.crý 
Time =20.00 QIP= S 

S4* TIME CPMA~ 02MB 
1 20.00 1394.63 376.45 1~ 

S2 20.00 726.85 20.80

min 
0 
0 
0

15-Oct-97 
Skg= 0.00 %2 Si~gma=0.00 
Bkq= 0.00 %2 Sigma=O.00 
Sku= 0.00 %2 S igma=0 .00

.:2MC SIS FLAG 
3.95 51.800 
4.35 13.210

N-215
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RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 10/11/97 

Counter Used: TriCarb 2000CA Region: A 
Suspect Isotope(s): Tritium

Survey Instr. Model: Serial #:

Time: 7:42 

Efficiency: 59.8% 

Bkg (cpm): 12.8 

Cal. Due Date: 

Bkg (cpm):

Comments: Area around BIOMED.

Performed By: 

Reviewed By:

Whele R. SuftnqU /91 6/141 Date: 

Date:

I10 11/97 

/ /

N-216

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 
BIOMEDi 21 14 

BIOMED2 22 15 

BIOMED3 22 15

Area around BIOMED.



Protocol #: 9 Name-Campus Survey Ui-Oct-97 
Reg.ion A; LL.-UL 0.0-8 .. cr-: 0 Bkg= 0.00 %2 Sigma=O.00 
Region 8: LL-UL_=1.6-25u. Lcr= 0 Bkg= 0.00 %2 Sigma::0.O0 
Region C: iL-UL::=:256.-2000 L..cr .-. 0 8kg= 0.00 %2 .igma=0.00 
Time = 1.00 QIP = SIS

}\0•D E.  

! :0 5 1

TIME 
1.00 
1.00 
1.00

21 .00 
2.. .00 
22.00

CpMB 
24.00 
30 00 
25.00

CPMC SIS FLAG 
29.00 196.16 
14.00 160.40 
17.00 170.33

N-217
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Gamma Spectrometer

Soil and liquid samples were counted for 1-hr on the gamma spectrometer 
(EG & G High Purity Germanium Detector, Model # GEM-20180-P, S/N 
333-TP 10921A). Contaminated smears and point samples were counted for 
1 0-min.

N-218



Radioactivity Concentrations in Background Soil Samples

Sample ID Location Radionuclides Activity 
__(in pCi/g) 

BG-1 Vacant Lot Behind 763 Techwood Drive K-40 1.56x1 04 

Th-232 1.10x10 3 

U-238 7.07x10 2 

BG-2 Vacant Lot Behind 763 Techwood Drive K-40 9.32x1 03 

Th-232 5.11x10 2 

U-238 4.47x10 2 

BG-3 Vacant Lot Behind 763 Techwood Drive K-40 2.24x10 1 

Kr-85 8.21x10 1 

Th-232 1.32x10° 

U-238 9.58x1 01 
BG-4 Vacant Lot Behind 763 Techwood Drive K-40 2.19x1 0' 

Th-232 1.39x10° 
U-238 <BKG 

BG-5 Vacant Lot Behind 763 Techwood Drive K-40 1.9x101 
_Th-232 1.08x1 00 

U-238 <BKG 

BG1-5Comp Vacant Lot Behind 763 Techwood Drive K-40 1.98x101 
Th-232 1.08x1 0 
U-238 8.93x10"' 

BG-6A Vacant Lot Behind 763 Techwood Drive K-40 2.42x101 
Th-232 1.48x1 00 
U-238 1.39x10 0

N-218A



.• ,an,,, T . e-.._ n c.,c, ,i .  

GDRC Versicn 3.0 

Samp-e !D 3G-1 

Sample Size ... ....... .. 1.00e+000 g. Spectrum File ..... ......... TEMP.SPC 
Sampling Start ....... .10-08-97 11:07 Counting Start ..... ... 10-08-97 11:07 
Sampling Stop ....... .10-08-97 11:07 Live Time ... ......... 3600 Sec 
Current Date ......... 10-11-97 10:28 Real Time . ... ._...-....  
---------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*Ch^2 + 0.00e+000*Ch^3 12-05-E9 74

FWHM(keV) 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*EnA '2- -.5.:Z 
Where En = Sqrt(Energy in keV) 

-----------------------------------------------------------------------------------
Sensitivity. . ......... 2.00 Search Start / End .......... 0 / 4095 
Sigma Multiplier ........... .. 1.00'1 

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

PEAK SEARCH RESULTS

PK. ENERGY ADDRESS NET UN- C.L.  
S(keV ) CHANNEL COUNTS CERTA INTY COUNTS 

1 78.01 145.06 93 42 75 
2 209.44 418.30 57 32 59 

'---- 3 238.83 479.39 493 36 51 
4 295.24 596.68 148 24 36 
5 338.31 686.21 108 26 45 
6 351.81 714.28 229 26 40 
7 510.03 1043.21 108 21 35 
8 582.42 1193.71 227 19 21 
9 608.49 1247.92 161 20 28 

10 909.38 1873.46 131 17 23 
11 967.35 1993.99 89 14 20 
12 1457.40 3012.80 400 22 16 
13 1760.09 3642.10 41 9 12

BKG FWHM 
COUNTS (keV) FLAG 

686 1.09 
387 1.02 NET < CL 
357 1.17 
179 1.51 
202 1.37 
175 0.93 
123 1.74 

48 1.59 
81 1.65 
50 1.78 
40 2.14 
21 1.86 
12 2 .32

N-219



Pýsear:::i --ýn-er 

'--ýuantum ..no-;Ogy 
-DR-C Nuclide Activizy Summary 

'--Samol- 3G-1 

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

Samole Size . . . . . . . 1.00e+000 g Spectrum Fil .. . . . . . . . . ..  
Samr)1-4ng Star?--.. . . . .10-08-97 11:07 Counting Start . . . . .  
Sampling Stop . . . . .10-08-97 11:07 Buildup Time . . . . . . . 0 e ý i3 n- H-S Current Date . . . . . .10-11-97 10:28 Decay Time . . . . . . . . .... :3 ------------------------------------------------------------------------------

F-i-lec:\gdr\eff\550mlliq.ef Library File. . c:\'crdr',ii'brarýZ\nes . 7 4 

. . . . . . . . . . . . . . . . . . I IDGeneral Radionuclide AnalysiSz ------------------------------------------------------------------------------
j: 4: -002*Ený-2.92e+000 + 4.02e+002*Ený8.62e-001.1 -G.66e -Z -- - --.------------------------------------------------------------------------------

.3amma Frac--ion Limit >= . . . 90.00 0s I Decay Limit: <=.

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction Eff Decay Conc

L 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
1 
4 
5 
5

78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
7 8 . 0 11 
78.01 

238 .83 
2 2- 3,9 . 8 3 
238 .83 
238.83 
238.83 
238 .83 
238.83 
238.83 
238.83 
238.83 
295.24 
295.24 
295.24 
295.24 
295.24 
295.24 
295.24 
295.24 
295.24 
338.31 
338 . 31

93 
93 
93 
93 
93 
93 
93 
93 
93 
93 
93 
93 

493 
493 
493 
493 
493 
493 
493 
493 
493 
493 
148 
148 
148 
148 
148 
148 
148 
148 
148 
108 
108

U-238 
TH-232 
Hg- 197 
Pt-197 
Fr-223 
Ce-144 
Hg-197 
Hg-199m 
Xe-133 
Ba-133 
U-235 
U-235 
Xe-133m 
Fr-223 
Th-227 
U-235 
TH-232 
Te-131m 
Ra-224 
Xe-125 
IN-116M 
Eu-152 
Ce-143 
U-238 
Ir-192 
Tl-210 
Ag- 113 
TB-160 
Pa-231 
Pa-233 
Ga-67 
Mg-27 
Au- 196

77.11 
77.11 
77.35 
77.35 
80.00 
80.00 
80.20 
80.20 
80.99 
81.00 
81.07 
83.78 

233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 
243.40 
244 .59 
244.67 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
332 .73 
332.90

0.1070 
0.1750 
0.1900 
0.1700 

0.0200 
0.0340 
0.1110 
0.3700 
0.3429 
0.1480 
0.2460 
0.1000 

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

6 . 26e-003 
6.26e-003 
6.26e-003 
6 . 26e-003 

6 . 2 6 e - 0 0 3 
6 . 26e-003 
6 . 26e-003 
6 . 26e-003 
6 . 2 6 e - 0 0 3 
6.26e-003 
6 . 26e-003 
8 . 24e-003 

8. 24e-003.  
8.24e-003 
8.24e-003 

8 . 24e-003 
8.24e-003 
8 . 2 4 e - 0 0 3 
7. Ole-003 
7. Ole-003 
7 . Ole-003

1.00e+000 1.04e+003 
1.01e+000 6.32e+002 
9.95e-001 5.91e+002 
9.81e-001- 6.9-9e-002 

1.00e+000 5.53--+003 
9.95e-001 3.30e+003 
3.3le-001 3.04e+003 
9.97e-00-1 3.02e+002 
1.00e+000 3.26e+002 
1.00e+000 7.71--002 
1.00e+000 4.94e-6002 
9.94e-001 4.52e+003 

i..00e+000 4.013e+0C3 
.0,-e-+000 .0---e-003 

9.39e-001 'D.02e-003

9.80e-001 
6 .99e-001 
1.00e+000 
9 . 90e-001 
1 . 00e+000 
1. 00e+000

1. 60e+003 
1. 69e+005 
5.82e+003 
3 .82e+002 
8 .24e+002 
5 .52e+002

0.0900 7.01e-003 
0.2740 7.01e-003

9.38e-001 1.88e+003 
1.00e+000 5.79e+002

0.0633 
0.1900 
0.0100 
0.2300

7 Ole-003 
7 Ole-003 
6.27e-003 
6.27e-003

9 .99e-001 
9 . 96e-001 
2.25e-001 
9 .98e-001-

2. 51e+003 
8 .38e+002 
5. 75e-+-"JO4 
5 .63e+002

N-220
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6 

6 

7 
7 
7 
7 
7 
7 
7 

7 
7 

8 

9 
9 

9 

9 
9 
9 
9 

10 

-0 

13 

13 13

} 3.3 333 . 3 
333.31 

338 31 

339 3.  
331 31 
351 81 
351 .81 

351 31 
351 31 
351 31 
3 51 81 
351 J 1 
351 3 0! 

510 C3 
551L0 03 

51-0 03 
510 03 
510 .03 
582.42 
582 .42 
608 .49 

608 .49 
608.49 
60 8 .49 
608 .49 
608.49 
608.49 
608 .49 
909.38 

909. 38 
909. 38 
67. 35 

967035 
967.35 
967. 35 
967.35 
967.35 
967.35 

1457.40 
1760.09 
1760.09

"0 :-z --232 
103 Ra-223 
1.0 Ac-228 
!08 Cs-136 
108 Cs-136 
108 HF-175 
138 EU- 152M 
037 Eu- i52 

229 HF-181 
229 Ho-167 
229 Pt-197m 
229 Na-24 
229 Bi-211 
229 U-235 
229 U-238 
229 Au-196 
229 Sa-133 
108 Mo-101 
108 Te-121 
108 T1-208 
108 Kr-79 
108 Annihila 
108 Zn-71m 
108 Rh-106m 
108 KR-85 
227 Tl-208 
227 TH-232 
161 Sb-124 
161 Cs-134 
161 Kr-79 
161 Sb-125 
161 Bi-214 
161 U-238 
161 Ir-192 
161 Ag-108m 
131 TH-232 
131 Ac-228 
131 Sb-129 

89 TB-160 
89 EU-152M 
89 Eu-152 
89 Ac-228 
89 TB-160 
89 Ac-228 
89 TH-232 

400 K-40 
41 U-238 
41 Bi-214

333.60 
338 70 
340 . 0 
340 60 
343 .40 
344 .20 
344 .30 
345 .95 
346.50 
346 .50 
346. 55 
351.00 
351.10 
351. 99 
355.70 
356. 00 
505 .88 
507.59 
510..72 
511.00 
511.00 
511.55 
511.70 
514.00 
583.14 
583.14 
602.72 
604.66 
606 .10 
606.82 
609.30 
609.32 
612.45 
614.37 
911.07 
911.20 
914.60 
962.36 
963 .50 
964.00 
964.40 
966.17 
968.80 
968 .90 

1460.81 
1764.28 
1764 .50

0.2550 2.56e-003

0.1746 
0.1070 
0.1504

2. 56e-003 
1.80e-003 
1. 53e-003

0.4890 
0 4676 
0.3692 
0. 0250 
0.2720 
0.1400 
0.5700 

0 .0100 

0 .1200 
0 .3710 
0.8760 
0 .6200 
0 .1135 
0 .1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

6.2-÷ } 

6.27e -03 
6.27e-003 

6. 27e-003 
6. 27e-003 
6. 07e-003 
6. 07e-003 
6. 37e-003 
6.017e-003 

6. 07e-003 
6. 07e-003 
6. 07e-003 
6.07e-003 
4. 44e-003 
4.44e-003 

4 .44e-003 
4.44e-003 
4.44e-003 
4.44e-003 
4.44e-003 

3 . 96e-003 
3 .82e-003 

3 . 82e-003 
3. 82e-003 
3 .82e-003 

3.82e-003 
3. 82e-003 
3.82e-003 
2. 70e-003 

2.70e-003 
2.56e-003 
2. 56e-003 
2. 56e-003

1.00e+000 1.02e+003

1. Ole+000 
1. 00e+000 
1. 00e+000

1.48e+003 
1.56e+004 
I .33e+003

INITIAL NUCLIDE EVALUATION

::lide Energy Fraction Status Half lives

K2 38 77.11 0.1070 Present 
295.22 0.1920 Present

N-221

e - 0 

e. -.--.  

9.99e-00! 1.35e-.301 

9. 3. C, m- , 00 
-9.3Se- 201 

!. 33- 02 

9. 99e-001 

9. 9Ce-O01 
1.00e+000 
1. 00e-000 
9.56e-001 
1. 00e+000 

1. 00e+000 
1. 00e+000 
1. 00e+000 
9. 90e-001 

I. O0e+000 

1.00~e+000 
1. 00e+000 
1.00~e+000 
1. 0e•000 

9. 25e-001 
1.00e+000 
9 .64e-00! 
I. OOe-000

2.7-0e 3 

5.37e-C-0_: 

4.753eC-033 

1. 23e+003 
1.33 e 002 
7. 14e-.00' 
2 .4 -,e - C;2 
4.46e+-004 

!-.38e-0032 

3 .22e-+002 
3 .25e,0.02 

3. :9-e-.303 

3 .96e-003 

3. 83e-303 

3 .09e÷003 

1.3e-÷OO2 

7. 3 3e÷-00 3 

4.46e+.004 

1. 34e+003 
2.61e-003 
2. 26e-003 
1 .32e-003



3l 37 

968 90 

Hg-197 77.35 
80.20 

191.38 
268.73 

To-7Total 
•-!9777. 35 

191 .31 

o- cai 

133 .54 
-otal 

gHg-!99 m 30.20 
158.37 
374. 10 
Total 

Xe-133 80.99 
Total 

A-133 81.30 
276.40 
302.85 
356.00 
383.85 
Total 

U-235 81.07 
83 .78 

143 .76 
185.72 
236.00 
269.60 
351.10 
Total 

T:3-10 86.80 
197.04 

215.65 
298.57 
876.37 
962.36 
966.17 

1177.95 
1271.88 

Total 
Uv- 1 75 89.36 

343.40 
432.80 
Total 

Ga-67 93.30

-J .

3 .4310 
3 
1.3090 
0.2900 
0.1746 

.4997 

.1900 

0.0340 
0.0057 
0 .0005 
0.2302 
0.1700 
0 .0350 
0 .2050 
2.o00i 

3 .0001 
0 .0002 
3 .0200 

3.110 
0 .1310 
0. 1110 
0.5840 
0 .1380 
0 .8330 
0.3700 
0.3700 
0.3429 
0.0709 
0.1816 
0.6200 
0.0897 
1.3051 
0.1480 
0.2460 
0.1050 
0.5400 
0.1100 
0.1340 
0.1200 
1.4030 
0.1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0.2550 
0.1550 
0.0760 
1.3866 
0.0235 
0.8692 
0.0156 
0.9083 
0 .3800

Presenz 
P resent 
Present 
Present 
Present 
Present 
Present 
Present 

Absent 
Absent 
PRESENT 
Present 
Absen: 
PRESENT 
Unable to 
Unable to 
PRESENT 
Present 
Absent 
ABSENT 
Present
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
Absent 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present
Absent 
Present
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
PRESENT 
Absent

1.4997/ 1.4997 = 

0.2240/ 0.2302 =

0.1700/ 
Calc 
Calc 

0.0002/

0.2050 = 

0.0002 =

0.0200/ 0.1310 = 

0.1110/ 0.8330 = 

0.3700/ 0.3700 = 

0.9629/ 1.3051 = 

0.6240/ 1.4030 = 

0.6290/ 1.3866 = 

0.8692/ 0.9083 =

.5 .2972 % 03 

13.. 3 2 53 0 0.3 .2C.

100.0000 31 

73.7798 %) 

44.4761%, 

45.3628 %)

0.000 

0.000

95.6952 %)

N-222

;-, - . -, 2;:z q ý,

.1 1. 00



-7 
D47 3 

2• 3 

334.27 
452 30 
773 67 
732 .49 
793 ~75 
822.78 

252 .27 
L15 2 46' 

ND 29 "D o1 
d9.8 

229.10 
277.60 
315.90 

334.30 
Total 

il-!52M 121 78 
344.20 
341.60 

963.50 
Tota! 

=u-!52 121 .78 
244.67 
344.30 
778.90 
964 .00 

1085.80 
1112 .07 
1408 .08 

Total 
HF-181 133.05 

136.25 
345.95 
482.16 
Total 

!N-116M 137.92 
244.59 
416.88 
463 .13 
818.65 

1097.23 
1293.49 
1507.50 
1601.12 
1752 .42 
2212.21 

Total 
'a-223 144.30 

154.30 
269.60 
338.60 
Total

S.755 

0 56 7 
o3 3800 
D 0775 
- 1380 
0 3609 
0 2093 

.1137 
30 971 
1.6635 
0.2320 
0.3413 

0.1270 
. 1420 
0. 0150 
0.0200 
3.5770 
0.0720 
0.0250 
0 .1470 
0 .1200 
0.3640 
0 .3068 
0.0772 
0.2720 
0.1272 
0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.4300 
0.0610 
0. 1400 
0.8600 
1.4910 
0.0350 
0.0038 
0.2937 
0.0083 
0.1372 
0.6791 
1.0000 
0.1186 
0.0107 
0.0289 
0.1858 
2.5011 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004

AENT 

..zS e~ n 

Asen r Absenz: 

Absent
Absent
-resen.: 

Absent 
Absent 
Absent 
Absent 
Absent 
Absent 

Absent
Absent 

Absent
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
Absent 
Present 

Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
ABSENT ( 
Absent 
Present 
Absent 
Absent 
Absent 
Absent.  
Absent 
Absent 
Absent 
Absent 

Absent 
ABSENT ( 
Absent 
Absent 
Absent 
Unable to 
ABSENT (

0 . 170

0.0200/ 0.5770 - 3.4662 �.

0.1450/ 0.3640 = 39.8352 ')

0.4925/ 1.3688 = 

0.1400/ 1.4910 = 

0.0038/ 2.5011 =

Calc 
0.0001/ 0.0004 =

35.9804 %) 

9.3897 %) 

0.1519 %) 

•25.0000 %)

N-223

0.000 

0.•000



.- 7 

-- - -25 L3 

-43 .4C 
6" . 2 Total 

Xe-125 ,8 .3 

-43 .40 Total 

o-!0! 3291.90 

21 .33 

'o-al 

RA-224 241.508 

-733m 231.30 
Total 

a-233m 283.20 

.-h-27 236 .00 

"3299.90 
Total 

Ra-224 241.08 
Total 

Kr-79 261.30 
397.50 

6066.0 
Total 

_-7a-23-1 283 .60 
299. 90 

302.50 
Total 

Ce- !43 293.26 
6064 . 55 
721.96 
Total 

7 r-92 295.96 
308.46 
316 .51 
468.06 
612.45 
Total 

-210 296 .00 
795.00 

1060.00 
1210.00

* 2360 

. 840 
1520 
* 120 

* 30 
.3390 

" 5500 
0.2877 

8 3371 

.1319 
0 .193 

0 1939 

0 11-35 
0 .6670 

0.0001 
0 .00021 

0 .0001 

0.0002 0.000! 
0.10006 
0.1000 

0 .0001 
0 0001 
0.0002 
0.0001 
0.0001 

0.1270 
0.0950 
0.1500 
0.0810 
0 .4530 
0.0001 
0.0001 
0.0001 
0.0003 
0.4200 
0.0525 
0.0512 
0.5237 
0.2872 
0.2965 
0.8290 
0 .4808 
0.0543 
1.9478 
0.0001 
0.0001 
0. 0001 
0.0001

Ahsen: 
Abs enz 
Absen: 
Absent 
Abs en: 

Abs en: 
ABSENT 

Abs ent 
Present 
ABSENT 
Absen: 
Present 
Absen: 
Absen:
Absent 
ABSENT.  
Absen: 
Unable to Calc

0.0520/ 0.8390 = 

0.237!, 0.337- .

2135, J .670 D

Absent 
Unable to Calc 
Unable to Calc 
Unable to Calc 
ABSENT ( 0.0004/ 
Present 
PRESENT ( 0.1000/ 
Unable to Calc 
Absent 
ABSENT ( 0.0001/ 
Unable to Calc 
PRESENT ( 0.0001/ 
Absent 
Absent 
Present
Present 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
ABSENT 0.  
Present 
Absen.: 
Absent' 
PRESENT 0.  
Present

0.0006 = 

0.1000 = 

0.0002 = 

0.0001 =

2310/ 0.4530 = 

0001/ 0.0003 = 

4200/ 0.5237 =

Absent 
Absent 
Absent 
Present 
ABSENT 0.3415/ 
Unable to Calc 
Absent 
Absent 
Absent

1.9478 =

;S69.6-66- S7 % }

ic0,. -000 --- 4-'

50.9934 %: 2.

33.3333 %; l..,

30.1986 1) 

17.5326 %)

0.000

N-224



.50 
ýD- a! 

Total 
5n-1i5m 336.20 

- o r:.  

Ru-95 336.43, 
D91 .30 
Tc alI 

313.5D 

1048.37 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368 .53 
1732.10 

Total 
31i-211 351.00 

Total 
Zn-71m 386.28 

487.34 
511.55 
596.97 
620.19 
Total 

A -- 08m 434.,C0 
-1 r -1r 434.3 614.37 

722.95 
Total 

Rh-i06m 450.80 
511.70 
616.10 
748.50 

1046.70 
Total 

Te-121 507.59 
573.14 
Total 

TI-208 510.72 
583.14 
Total 

inihila 511.00 
Total 

KR-85 514.00

* 2633 3 370 
.37-30 
* 4333 

2 2390 
0 5700 
S.8090 

3.2300 
* 3760 
1060 

0.4590 
0.4590 
3. 7100 

S2 100 
3.9200 

.48990 
2.4676 
S.9970 
, 9970 

0.7976 
0.7980 
0 1974 
4 .7436 
0 .1110 
0. 1110 
0.0100 
0.0100 
I 0000 
0 .0100 
1.0300 
0.0001 
0.0001 
0 .9200 
0 .6164 
0.2806 
0.2760 
0.5612 
2.6542 
0.9050 
0.9320 
0.9230 
2.7600 
0.2450 
0.8640 
0.2040 
0.1950 
0.3070 
1.8150 
0.1767 
0.8030 
0.9797 
0.0001 
0.0001 
0.0002 
1.0000 
1.0000 
0.0041

ABS EN: 

Ab s e n:: 
Present 
ABRSENT 
Present 
Present: 
PRESENT 
Present 
PRESENT 
Present 
Absent 
ABESENT 
Present 
Pz'resenz 
Absent 
Abssent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absent 
Present 
Absent
Absent 
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present

Absent Absent 
Absent 

ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present

1.1060/ .. 1060 = 

0.4590/ 2.4590 = 

0 3 7 1._ C..2 =D

0.9566/ 4.7436 =

0.1110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

0.2806/ 2.6542 = 

0.9320/ 2.7600 = 

0.8640/ 1.8150 =

0.1767/ 
Calc 
Calc 

0.0002/ 
Calc 

1.0000/

0.9797 = 

0.0002 = 

1.0000 =

-- .- ?74 2 

""'.Th.-C,3 

. .. . U 3 %

22.1661 %) 

200.0000 %) 

3.9709 % 

i00.0000 %)

1. 53719 %.: 

33.7631 %)

47.6033 %) 

18.0361 %) 

100.0000 %) 

100.0000 %-)

N-225

C.J .

0 .002 

2 -,',

0.000

O. 30,

( 

(



`4 .66 
5763 

72 
4.32 

Total 
-09 . 30 
763 . 4 

-7~ 

- -- C .30~ 

-Oz:a-L 

1463 .531 
o:4•.a1

>23130 
'333* 

03 1543 

. 9756 
0.3544 
- .273 
2 . 1554 
3.9830 

. 0723 
.1130 

3.4900 

Soc 

0. 00 1 

0.0001 

3 0004 
3. 1070 
0. 1070

b-124 

_i-214

PreZset 

ABSENT 

Abssen: 

Present 
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absen: 
ABSENT 
Unable to 
Absent 
Absent 
Unable to 
ABSENT 
Present 
PRESENT

0.0004 = �>�C

0.1070/ 0.1070 = 123.36: .  
--- - - - - - - - - -- - - - - - - - - -

PEAK CONTRIBUTION CORRECTION 

Reference Energy Line ===>> Calculated Cont:rbution 
•* Old Area Nuclide Energy cts/dis Ref Area Energy c-s,- s S ew Area 

1 93 U-238 609.32 1.76e-003 161 77.11 6.69-004 61 
32 TH-232 911.07 7.83e-004 131 77.11 1.09e-003 32 

3 493 TH-232 911.07 7.83e-004 131 238.63 3.55e-003 493 
148 U-238 609.32 1.76e-003 161 295.22 1.35e-003 13 
108 TH-232 911.07 7.83e-004 131 338 .40 7.53e-z34 1.  

6 229 U-238 609.32 1.76e-003 161 351.99 2.25e-003 Z_ 
3 227 T1-1-232 911.07 7 .83e-004 131 583.14 1.22e-903 

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

PEAK INTERFERENCE CORRECTION 

:k# New Area Nuclide Energy Status

77.35 
77.35 
80.00 
80.20 
80.99 

233.20 
234.60 
241.08 
293 .26 
298.40 
332.90 
336.20 
343.40 
346.50 
351.00 
355.70

Deleted 
Deleted 
Deleted 
beleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted

Ii 

[

Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net

Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical

Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level

N-226

0.9830/ 
Calc 

0.0002/

0.9756/ 2.1554 =

I.6533 =

3 
3 
3 
4 
4 
5 
5 
5

0 
0 
0 
0 
0 
0 
0 
0 

25 
25 

0 
0 
0 

23 
23 
23

Hg-197 
Pt-197 
Fr-223 
Hg-197 
Xe-133 
Xe-133m 
Fr-223 
Ra-224 
Ce-143 
Ag-113 
Au-196 
In-115m 
HF-175 
Pt - 197m 
Bi-211 
Au-196

--- -, . -m4 _

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



-~~ -.. .. ------- ------- -i = - --4 "-e -_ -s T r- - _--------e - ------

a -. -a \l 
-s 

=-

-°---'--_- rc-

003.  

Pt-197 77,35 
191.31 

rotal 

S.0.00 

-43.40 

Total 
Xe--33 233.20 

Total 
Ra--224 24-1.08 

Total 
X-e-43m '293.26 

721.96 
Total 

Ce-143 298.40 

Au-1196 332.90 
355.70 

Total 
in-1l5m 336.20 

Total 
Au-!m 346.50 

Total 

351.00 
Total

1900 
j j340 

.0057 

2302 

0 1700 
0 .0350 
0.2050 
0 .0001 
0 0 001 

. 0002 

3700 
. 235 

, 3692 
30.156 
0 9083 
0 .1000 
0.1000 
0.0001 
0.0001 
0.4200 
0.0525 
0 .0512 
0.5237 
0.0900 
0.0900 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0 . 11i0 
0.111-0 
0. 0001 
0.0001

0.0000/ 0.2302 = 

0.0000/ 0.20502 

0.0000/ 0. 3002 :

Absen: 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 

-bsent 

ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT

0.0000/ 0.0001 =

0.0000/ 0.5237 = 

0.0000/ 0.0900 = 

0.0000/ 1.1060 = 

0.0000/ 0.4590 = 

0.0000/ 0.1110 = 

0.0000/ 0.0001 =

• . O000 %)

FINAL ACTIVITY REPORT

Conc +--1.00sigma
(pCi /g-

Half life 
(hrs)

Peaks VPC 
Found Fraczion

Average: 
77.11 

295.22 
351.99 
609.32 

1764.28 
Average: 

77.11 
238.63 
338.40

7. 07e+002 
6. 82e+002 
6 85e+002 
6 85e+002 
6 86e+002 
1. 33e+003 
1 10e+003 
2. 17e+002 
1. 03e+003 
1. 07e+003

+-5.35e+001 4.12e+013 
+-4.66e+002 
+-1.31e+002 
+-8.72e+001 
÷-8.36e+001 
+-2 .90e+002 

+-5.44e+001 1.24e+014 
+-2.83e+002 
+-7. 53e+001 
+-2.57e+002

N-227

"I . I.-!

j0 . 0 0 0 % ) ".i] , 

0..0000 %) 0.C0.0

0.0000 %)

Nuclide
Energy 

(keY)

,-238

-232

0.00 

Q .00

5 of 

6 of 6

0.0000/ 0.9083 = >.030k, 

0.0000/ 0.1000 = .0000

3.080

)
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"---- ci -D C 5-2 

a 1 - .Z . . .e + 0 0 C g S. p c z m. .r. . ... . .  SampIIng Suarz ... .. 10-08-97 12:15 Counting Start: -. . ...
amp .g Stop ..... 10-08-97 12:15 Live Time .3 6 S3 e c 
-rent Dace ...... 10-11-97 10:29 Real Time .  

Detector #: 22 
.. nery(keV)= 8.24 + 0.481*Ch + 0.00e+O00*Ch^2 + 0.00e+00C*Ch -05-96 

tWHM~zeV9 u.98 + 0 086*En -6 .22e-004*En'2 ÷ 0 Oe,0.3>* 
Where En = SqrciEnergy in keV) 

--------------------------------------------------------------------------------S.. .. .. .. .. . .. .. .. .. ...............................2. 0..ar b t r •- . .. . . . . . .. . 2."0 S earc , St-art: ,' -End .  
-_rMa MUi 7-l ... . 1 . .

. ...
30 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG 9WHM 
'(keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS keV) -FLAG 

"186.45 370.50 79 33 58 375 
2 238 .89 479.53 195 28 43 253 1 '3 3 295 .21 596. 60 93 24 40 177 1 .4 
4 351.80 714.25 115 23 39 156 . :4 
5 510.60 1044.41 116 20 33 100 2.20 
6 582.54 1193.96 107 15 21 46 1.32 
7 608.39 1247.71 106 16 24 62 1.24 
8 909.72 1874.18 77 13 19 32 1.6D 
9 966.89 1993.03 30 13 23 50 i.30 

-0 1457.38 3012.76 239 17 13 13 1.92 
1760.27 3642.48 35 8 12 12 D.33 

N-229



S-.. . -v.- Smmar

- - .--------------------------------------------------------------

ýamC1 ng Star:.  
iamr) ng Stopo 

-ýDate.

•• i'e00 g Specrum Fie 
..10-08-97 12:15 Counting Start.  

• .10-08-97 12:15 Buildup Time.  
• .10-.1-97 10:29 Decay Time.

-f: encv F>ec: ,gdr\,eff\,550m1liq.ef Li.brarv File........-r 

.. . . . . . . . ............... Radionu i e....  

3- 1 5e-JO2* n- -2.92e-000 - 4 -.02e-')02*7n^3 .<_2efl - . ...

amma F-ac--z- =,m- 80.00 % Decay Limit <=.

INITIAL NUCLIDE IDENTIFICATION

pk# Energy Counts Nuclide Energy Fraction

9. 66e-003 
9. 66e-003 
9.66e-003 
9.66e-003 

9. 66e-003 
9. 66e-003 
9. 66e-003 
9. 66e-003 
9. 66e-003 
9. 66e-003 
9. 66e-003 
8. 24e-003 

8. 24e-003 
8. 24e-003 
8. 24e-003 

8 .24e-003 
8. 24e-003 
8. 24e-003 
7 Ole-003 
7. Ole-003 
7. Ole-003

0.0900 7.01e-003 
0.2740 7.01e-003

136 45 
186 45 
186 .45 
7-86 .4 5 
1-6.45 
186.45 196.45 
136.45 
136.45 
186 .45 
186 .45 
156.45 1 q6 .4 5 

233. 89 
233 .89 
233.39 238 .89 
238 .89 
238 .89 
238 .89 
238.89 
238.89 
238.89 
238.89 
295.21 
295.21 
295.21 
295.21 
295.21 
295.21 
295.21 
295 .21 
295.21 
351.80 
351.30

9.O5e-001 9.31e-G0-2 
.4e-00! 1 . e-: 

9.96e-001 ..s.e..  
i . O0e+0 e.1 C- z

9. S0e-3O3 

9. 8!e-003 

9.93e-001 

3.31e-001 
1'. O0e--O0 

3.0e-•000 
1 . 3 le--0C 

9.89e-3-31 

9. 80 e -001 
6.99e-001 
1.00~e÷s000 
9. 90e-001 
1. 00e+000 

1. 00e + 000

1. 74e-0-2 
3. 3e ,302 
1. 79e-. S3 

1 .e -0e04 
6 . 58e÷00O2 

4.33e-.-02 

2. 33e- e3 

6. 32e-002 
6 .69e+004 
2. 30e+003 
2. 40e+002 
5. !8e-0j02 
3.47e -- 02

1 

2 
2 

2 

2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 

3 

4 
4

Ef f Decay -- X .....

79 
79 
79 
79 
79 
79 
79 
79 
79 
79 
79 
79 

195 
195 
195 
195 
195 
195 
195 
195 
195 
195 

93 
93 
93 
93 
93 
93 
93 
93 
93 

115 
115

Mo -99 
Cu-67 
Ga-67 
U-235 
Ra-226 
Xe-125 
In- 114m 
Pt -197 
Hg-197 
Zn-72 
Mo- 101 
Fe-59 
Xe-133m 
Fr-223 
Th-227 
U-235 
TH-232 
Te-131m 
Ra-224 
Xe-125 
IN-116M 
Eu-152 
Ce-143 
U-238 
Ir-192 
Tl-210 
Ag- 113 
TB-160 
Pa-231 
Pa-233 
Ga-67 
HF-181 
Ho-167

0.0629 
0.4700 
0.2360 
0.5400 

0.5500 
0.1564 
0.0350 
0.0057 
0. 0940 
0 .1810 
0 .0311 
0. 1000 

0.ii00 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

181.07 
184.50 
184.60 
185.72 
186.20 
188.43 
190.24 
191.31 
191.38 
191.50 
191.93 
192.34 
233 .20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 
243 .40 
2 44 .59 

244.67 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
345.95 
346.50

9.38e-001 i.13e+003 
1.00e+000 3.64e+-002 

9.99e-001 l.53e-003 
9.96e-001 5.27e-.02 
1.00e+000 l.02e+003 
8.96e-001 2.7Se+002

7. Oe-003 
7. Ole-003 
6.07e-003 
6. 07e-003

0.0633 
0.1900 
0.1400 
0.5700

N-230

S. .. . . . ~~ -- .T:

C-Onc



7 

-7 

7 
-7 

-7 

3 
8 

0 

9 

9 

ii

582 54 
3254 

-508 . 9 
63. :z9 

0 8 39 

-08 39 
-7u8.39 
309.72 

~0 9.72 10 9 7 2 
909 72 
966 89 
966 89 
96: G6 89 

ý9 6 39 
9066 39 

966 89 
966 89 

1457.38 
1760 .27 
1760.27

"I C 7 116 

116 

107 
107 

-- 77 

106 

106 

37 

30 
30 

30 
30 

306 
306 
306 

239 
35 
35

U-233 
Au- 16 
Ba-!33 

Mo - 10 
Te- 121 
Ti -208 

Kr-79 
Annihi 'a 
Zn-71m 
Rh-106m 
KR-85 
T' -208 
TH-232 

Sb- 124 
Cs- 134 
Kr-79 
Sb- 125 
3i-214 
U-238 
Ir-192 
Ag-108m 
TH-232 
Ac-228 
Sb-129 
TB-160 
EU-152M 
Eu-152 
Ac-228 
TB-160 
Ac-228 
TH-232 
K-40 
U-238 
Bi-214

D-:D..

.388 
507.59 
510.'U72 

511.00 
511.55 
511.70 
5 14.0 0 
583 .14 
583 .14 
602 .72 
604 .66 
606.10 
606.82 
609.30 
609.32 
612.245 
614.37 
911.07 
911.20 
914.60 
962.36 
963.50 
964.00 
964. 40 

966.17 
968 80 
968.90 

1460.81 
1764.28 
1764. 50

0.1746 
0.1070 
0.1504

2. 56e-003 
1. 80e-003 
1. 53e-003

0.1767 

0.2306 
0.9640 
0.0041 

0.3090 
0.9830 

0.3756 
0.0819 
0.0520 

0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

6~.D7e-.113 

-. 43e-,3:3 
4 .43e-0'03 4.3 e - -0 

4 .43e-003 

4 .43e-003 .4 43e-003 

4.43e-003 

3 . 96e-003 
3.32e-003 
3.52e-003 3.32e- 3 
3 . 32 e - 3 '• 3 

3 .32e-003 

3 .82e-003 
2 .70e-003 

2. 70e-003 
2 56e-003 
2. 56e-003 
2. 56e-003

1.00e+000 3.4-5-e-002

"-1 0e.-00 
1.00~e-7000 1. 14e-003

INITIAL NUCLIDE EVALUATION

Nuclide Energy Fraction Status HaLf-ives

1.1743/ 1.2813 =

1.2046/ 1.4997 =

91.6491 %) 

80.3227 %)

-0.000 

.0 30-0

-. >z -4•.  

+,D,• e - 01 

6. 4 e - C D 

-. 13e-210 
1. C0e+000 

!. 00e-+003

0.2550 2.56e-003

-238 

TH-232 

Ig-197

77.11 
295.22 
351.99 
609.32 

1764.28 
Total 
77.11 

238 .63 
338 .40 
583.14 
911.07 
968 .90 
Total 
77.35 
80.20 

191.38

0. 1070 
0.1920 
0.3710 
0.4609 
0.1504 
1.2813 
0 .1750 

0.4310 
0.1201 
0.3090 
0.2900 
0.1746 
1.4997 
0.1900 
0.0340 
0.0057

Absent 
Present 
Present 
Presen-t 
Present 
PRESENT 
Absent 
Present 
Absent 
Present 
Present 
Present 
PRESENT 
Absent 
Absent 
Present

N-231

2. 2 Ce- 2 

7:.31_e-<0-2.  

1.11e-00•3 

- . 7e-~-'00 2 

7.. 69e-.3 C2 

l.13e-DZ2

(



TB- 1 60

-_?¢•

Total 
-- Cu-67 93.30 

184 .50 
Total 

3a-67 93.30 
184.60 
300.20 
Total 

a-' 3m 102 .06 
149 .71 
200 .63 
240.93 
334 .27 
452.30 
773.67 
782.49 
793 .75 
822.78 
852 .21 

1125.46 
1206 .60 

Total 
EU-152M 121.78 

344.20 
841.60 
963.50 
Tota! 

--- Eu-152 121.78 
244.67

356 -1,D0 
383.85 

-o tal1 
S- . 13 

1.30 

215.65 

37 37 
0632.36 
9 66.'17 

1177.95 
1271 38

2 59 

J023 

.3429 
0 .0709 

0.6200 
0.0897 

.3051 

. 1480 
0 .2460 
0 1050 
0.540 
0 ID 

1340 
.1200 

1.4030 
0 . 1340 
0.0524 
0.0402 
0.2740 
0 .3000 
0 .1000 
0 .2550 
0.1550 
0.0760 
1.3866 
0.1690 
0.4700 
0.6390 
0 .3800 
0 .2360 
0.1900 
0.8060 
0.0790 
0.2054 
0.0752 
0.0755 
0.0952 
0.0567 
0.3800 
0.0775 
0.1380 
0.0609 
0.2093 
0 .1137 
0.0971 
1.6635 
0.0720 
0.0250 
0 .1470 
0.1200 
0.3640 
0.3068 
0 .0772

ASEc 
T 

Absen: 

ABS ENT 

Absent 
Absent 
Abs en: 

Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 

Present 
Absen: 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Abserrz 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present

0.6200/ 1.3051 = 

0.7700/ 1.4030 = 

0.6290/ 1.3866 = 

0.4700/ 0.6390 = 

0.4260/ 0.8060 = 

0.0755/ 1.6635 = 

0.1200/ 0.3640 =

54 824 ... 32

45.36283 2 5O 

73.5524 V-

52.8536 1)

4.5386 %) 0.000 

32.9670 1) 3.303

N-232

-a-c



t " :1-3.3•8 

T:D" 

'• }--l~ 463.13 
7 I-,-i M L 37 92 

'-4 .59 

D63 13 
313.65 

1037.213 
1293. 49 
1537. 50 
1601.12 

1752 .42 
22-12.21 

Total 
Mo-99 14"0.51 

131.07 
739.40 
Total 

Fe-59 142.65 
192.34 

1099.22 
1291.56 

Total 
7Zn-72 144.70 

191.50 
Tot a1 

Sb-125 176.29 
38.0 51 
427 95 
463 .51 
600 77 
606.82 
636..15 
671.66 
Total 

Ra-226 186.20 
Total 

Xe-125 188.43 
243 .40 
Total 

in-l14m 190.24 
558.43 
725.24 

1283 .67 
1299.83 

Total 
•-i01 191.93 

505.88 
590.82 
695.53

- .1!340 
2073 

- .3638 
0.43009 
0. 0610 
.1400 

- .4910 
0 .0350 
* 0038 
.2937 
00083 

0. 1372 
0 6791 
I .0000 
0 1136 
0.0107 
-. 0289 
0.1858 
2 5011 
0 .0379 
0 .0629 
0. 1260 
0 .2268 
0 .0103 
0 .0311 
0 .5680 
0.4320 
1.0414 
0 .8300 
0.0940 
0.9240 
0.0630 
0.0140 
0.2960 
0.1000 
0 .1840 
0.0520 
0.1120 
0.0180 
0.8390 
0.0001 
0.0001 
0.5500 
0.2871 
0.8371 
0.1564 
0.2850 
0.2810 
0 .0003 
0.0012 
0.7239 
0.1810 
0 .1135 
0.1930 
0.0660

ASeR 

Ab s e Absent 
ABSENt 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Aresent 
Absent 
Absent 
Absent 
Absent 
Absent.  
Absent 
Absent 
Absent 
Absent 

ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Presehi,t 
Present 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent

0.0038/ 2.50.1

0.0629/ 0.2268

0.0311/ 1.0414 = 

0.0940/ 0.9240 =

0.0520/ 
Calc 

0.0001/

0.8390 = 

0.0001 =

0.8371/ 0.8371 =

0.1564/ 0.7239 =

27 7266 %) 

2.9864 %) 

6.1979 % 

100.0000 %) 

100.0000 %)

21.6052 %)

N-233

0.3 03 

0.100 

".-U

A '•

j. 310

0.000

(



Th-227 

Ra-224 

K-:9

Ce-143 

7r-192 

TI -21 0

.';4 . 40 

.20 
Tota' 

2 3 G .0-Q 236.03 

329.90 
Total 

241.,33 

6 .30 
732.50 

Total 

302 .50 

293.26 
664.55 
72.96 
Total 

295.96 

308.46 
33.6.53.  

468.06 
612.45 
Total 

296.00 
795.00 

1060.00 
1210.00 
1310 .00

Total 
Ag-lI3 298.40 

Total 
Pa-233 300.10 

311.90 
Total 

4o-167 321.30 
346.50 
Total 

Au-196 332.90 
355.70 
Total 

Pt-197m 346.50 
Total 

Na-24 346.55 
857.55

Bi-211

1368.53 
1732.10 

Total 
351.00

3.3000 

.3 .3001 
3. 0001 
0.0002 
0 .0001 
0 . 0001 
0.1270 
4.0950 

3.1500 

.45303 

0 0001 0 .30001 

0.0001 

0. 0003 
0.4200 
0.0525 
0.0512 
0.5237 
0.2872 
0.2965 
0 .8290 
0.4808 
0.0543 
1.9478 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0005 
0 .0900 
0.0900 
0 .0633 
0.3700 
0.4333 
0.2390 
0.5700 
0.8090 
0.2300 
0.8760 
1.1060 
0 .1110 
0 .1110 
0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001

S rabie n: 

AB SENT 
Present 

Unable to 
Absentt 
ABSENT 
Unable to 
PRESENT I" 
Absent 
Absent

Ca!c 

0.00010/ 
Calc 

0.0001/

Present 
Present 
ABSENT 4.  

Absent 
Unable to Calc 
Absent 
ABSENT 3.  
Present 
Absent 
Absent 
PRESENT 0.  
Present 
Absent 
Absent 
Absent
Present 
ABSENT 
Unable to 
Absent 
Absent 
Absent
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Absent
Present 
ABSENT
Absent 
Present 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to

0.0006 = 

3.i000 = 

0.0002 = 

0.0001 =

')-ýI .-ý/ 'D 3 0 231- 3.453 

0001/ 0.0003 

4200/ 0.5237

0.3415/ 
Calc

1. 9478 =

0.0001/ 0.0005

53.2 '4 

33.3333 %I 

80.1986 %) 

17.5326 0'

20.0000 %)

0.0900/ 0.0900 = <30.300,0 

0.0633/ 0.4333 = 14.6088 %)

0.5700/ 0.8090 = 

0.8760/ 1.1060 =

0.1110/ 
Calc

0.0100/ 
Calc

0.1110 =

1.0300 -

70.4574 %) 

79.2043 %) 

100.0000 %)

0.9709 %)

N-234

"- 33'.-''

0.000 

. .,31211

0.c0

100 ý. ,-0 C

( 
( 

(



- 7 Z 

6 .37 

R::-"; :Z 2 - • 

-4 

751* . 7 

T-7Dal 
I a.  71-2338 1>.72 

533 . 14 

IKR-35 514. 00 
To:ai 

.b - 9 544.70 
312.80 
914.60

.s- 134

K-40

1030.10 
Total 

563.26 
569.29 
-304.66 
735.76 
301.84 
Total 

'02.72 
645.82 
722.78 

1691.D2 
Total 

609.30 
768.40 

1120.30 
1764.50 

Total 
1460.81 

Total

7 _0 

2 .5612 

,D 9320 
3.9230 

.2450 
3.8640 
3.2040 

3.3070 
* 8150 
"* 1767 

.3030 
* 9=797 

0.0001 

0 001i 
3.0002 

"i 0000 
1.0000 

0 3041 
0 0041 
0 .1920 
0.4600 
0.2140 
0.1350 
! 0010 
0 .0838 
0.1543 
0. 9756 
0.8544 
0.0873 
2 .1554 
0.9830 
0.0723 
0 1130 
0.4900 
1.6583 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.1070 
0.1070

r e sn: 

Absenm: 
A•bs e.  

Present 
Absen: 
ABSENT 
Absent 
Present 
Abs ent 
Absent 

ABSENT 
Present 

Absent 

Unable :o 
Unable to 
PRESENT 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
Absent 
Absent 
Unable to 
ABSENT, 
Present 
PRESENT

0.9320/ 2.76> = 

0.3640/ 1.3153 = 

0.1767/ 3.-797 = 
Caic 
Calc 

0.0002/ 0.0002 = 
Calc 

i.0000/ 1.0000 = 

0.0041/ 0.0041 = 

0.2140/ 1.0010 = 

0.9756/ 2.1554 =

0.9830/ 
Calc 

Calc 
0.0002/

* .q � 

-'J�, 
, 

:000. �.  

J'�
1 1

J •1

1.6583 =

0.0004 =

0.1070/ 0.1070 =

50.0000 % 

100.0000 '

PEAK CONTRIBUTION CORRECTION

# Old Area Nuclide
Reference Energy Line ===>> Calculated Contribucicn 
Energy cts/dis Ref Area Energy cts/dis New Area

195 TH-232 911.07 7.83e-004 77 238.63 3.55e-003 195 
.93 U-238 609.32 1.76e-003 106 295.22 1.35e-003 31 

115 U-238 609.32 l.76e-003 106 351.99 2.225e-.003 

N-235

3. 22

(



--EAEK '-E -E E•E ZER S :., 
M&"New Area "n:uc:_: En'erg Sz -

_e- 33m 23 . .. :ece. Me: , 
- Ra-224 241.:3 _eL - .ed Me, < Z . I L 

Xe-125 243.40 Geleced Me:< Zlricai Leve3 12 Ce-143 293.26 Deleced MNec 5 Criical Level 
3 2 -g-11 298.40 Deleted [ Net < Critical Level 4 0 Pt-197m 346.50 Deleted [ Net < Critical Level 4 0 Bi-211 351.00 Deleted [ Net < Critical Level "G 0 T1-208 533.14 Deleted I ME < Zriic, Le• el.

SECONDARY NUCLIDE EVALUATION 
Nuclide Energy Frac:ion Status 

-

X~e- 22S "1 8.43 3 5sin D .
Absenn 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent

243.40 
Tonal 

Xe-133m 233.20 
Tonal 

Ra-224 241.08 
Tonal 

Ce-143 293.26 
664.55 
721.96 
Total 

",g-113 298.40 
Total 

Pt-197m 346.50 
Total 

Bi-211 351.00 
Total 

TI-208 510.72 
583.14 
Total

.2871 
3.8371 
0.1000 
0. 1000 
0.0001 
0.0001 
0.4200 
0.0525 
0 .0512 
0.5237 
0.0900 
0.0900 
0.1110 
0.1110 
0.0001 
0. 0001 
0.0001 
0.0001 
0.0002

Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Unable to 
Absent 
ABSENT

0.5500/ 0.8371 

0.0000/ 0.1000 

0.0000/ 0.0001 = 

0.0000/ 0.5237 = 

0.0000/ 0.0900 

0.0000/ 0.1110 =

0.0000/ 
Calc

0.0001 =

0.0001/ 0.0002 =

5- 7C33 1 , 

3. ?005 %) 

C. 0000 %) 

Do c 1

-0000 '-

0.0000 h 

50.0 000 %)

FINAL ACTIVITY REPORT

Conc -- 1.00sigma 
(pCi /g

Half life 
Mhrs)

Fhs)~ound rcto
W-400 Average: 4.47e+002

TH-232 

,a-226 
-- Annihila

z .z z 
351.99 
609.32 

1764.28 
Average: 

238 63 
583 .14 
911.07 
968.90 
186.20 
511.00

4 bet002 
3 82e+002 
4 51e+002 
1. 14e+003 
5 lle.1+002 
4 08e+002 
6 50e+002 
7. 31e+002 
4. 99e+002

474.74e+001 4.12e+013 
+-1.31e+002 
+-7.76e+001 
+-6.95e+001 
+-2 .69e+002 

+-4.49e+001 1.24e+014 
+-5. 84e+001 
+-9.30e+001 
+-1.24e+002 
+-2.16e+002 

BKG 1.00e+012 
I.D.Only 1.00e+003

4 of 5 0. 20

4 of 6

1 of 1 

1 of 1

N-236

* . 3

I. : C ]

Nuclide
Energy 
(keV)

Peaks
MPD

0.00

(

3 . '0 Cý
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UNKNOWN PEAKS 
zr-v---,' ci. >1 

nery .Un- C.L. ckg. TWI- MekeV 7hanneI Cont-s Cerrain-y Counrs ounts ke Paroma sec 

N-237



-~m nZcZcv 

,:aoLe D : BG-3 

Sample Size. ....... 6.14e+002 g Scectrum Fi .. ...
Sampling Start ....... .10-08-97 14:04 Counting Start ........... 103-08-97 14:04 
Sampling Stop ....... 10-08-97 14:04 Live Time ......... ......... 3600 Sec 
Current Date ......... 10-13-97 10:13 Real Time ... ......... .C Sec 

-------------------------------------------------------------------------------------
Detector #: 22 

Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*Ch^2 +.0e C 

FWHM(keV) 0.98 + 0.006*En + 6.22e-004*En^2 + 0.00e+000*En"3 12-- - .

Where En = Sqrt(Energy in keV) 
------------------------------------------------------------------------------------

Sensitivity ..... .......... 2.00 Search Start / End ......  
Sigma Multiplier ........... 1.00 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 

S(keV ) CHAINNEL COUNTS CERTA INTY COUNTS COUNTS (keV ) FLAG 

1 78.24 145.52 70 32 55 485 0.57 
2 238.91 479.57 372 33 49 296 0.96 a 
3 242.06 486.11 55 28 48 288 0.32 b 
4 295.25 596.69 82 22 36 175 1.77 
5 338.50 686.61 79 21 34 146 0.80 
6 351.87 714.41 184 24 37 153 1 29 
7 510.63 1044.48 122 21 34 119 1.77 
8 582.60 1194.10 177 19 27 72 1.49 
9 608.50 1247.95 145 18 25 67 1.52 

10 909.57 1873.86 101 14 19 37 1.51 
11 967.36 1994.01 59 13 20 40 2.01 
12 1457.54 3013.09 352 20 12 13 1.63 

N-238
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---------------------------------------------------------

----------- B -----------------------------------------------

Sample Size. ....... 6.14e+002 g Spectrum File 
Samoling Starr ....... .10-08-97 14:04 Counting Start.  
Sampling Stop ....... .. 10-08-97 14:04 Builduo Time. . .  
urrent Date ......... .. 10-13-97 10:13 Decay Time.

• . '!-D3-97 14:14 

• -. 7 . : e - .- -C -

~-fiency Filec:\gdr\eff\50omiliq.ef Library File. .. c: gdr, ebraS-,-ili-.  
.. .................. .iDGeneral Radionuclide Ad avs-s 

-f-:-----66-002*En^--------------------------------------20e0------
f : GA4e- 0 02 *En' -2.92e+30010 *' 4. --2e +00 2 *En%.0-2e o- 0 12 -: 5-

Gamma Frac:ion Limit >=

Pk# Energy Counts Nuclide

. . 80.00 % I Decay Limit <=.  

INITIAL NUCLIDE IDENTIFICATION

Energy Fraction E ff

70 U-238 
70 TH-232 
70 Hg-197 
70 Pt-197 
70 Fr-223 
70 Ce-144 
70 Hg-197 
70 Hg-199m 
70 Xe-133 
70 Ba-133 
70 U-235 
70 U-235 

372 Xe-133m 
372 Fr-223 
372 Th-227 
372 U-235 
372 TH-232 

55 Te-131m 
55 Ra-224 
55 Xe-125 
55 IN-116M 
55 Eu-152 
55 Sm-155 
55 Xe-135 
55 Eu-154 
82 Ce-143 
82 U-238 
82 Ir-192 
82 Tl-210 
82 Ag-113 
82 TB-160 
82 Pa-231 
82 Pa-233

77. 11 
77.11 
77.35 
77.35 
80.00 
80.00 
80.20 
80.20 
80.99 
81.00 
81.07 
83.78 

233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 
2,43.40 
244,59 
244.67 
245.73 
247.79 
248.00 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 

N-239

0.1070 
0.1750 
0.1900 
0.1700 

0.0200 
0 .0340 
0.1110 
0.3700 
0.3429 
0.1480 
0.2460 
0.1000 

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.0373 
0.9000 
0.0660 
0.4200 
0.1920 
0.2872

6. 29e-003 
6.29e-003 
6. 29e-003 
6. 29e-003 

6 29e-003 
6. 29e-003 
6. 29e-003 
6. 29e-003 
6. 29e-003 
6. 29e-003 
6. 29e-003 
8. 24e-003 

8. 24e-003 
8 .24e-003 
8.16e-003 

8 16e-003 
8. 16e-003 
8. 16e-003 
8. 16e-003 
8. 16e-003 
8. 16e-003 
7. Ole-003 
7 Ole-003 
7 01e-003

L 

1 
1 

2 
2 
2 

2 
3 

3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 

4

1.00e+000 1.27ei+00 
1.01e+000 7 .71e-C0L 
9.95e-001 7.20e-C00 
9.3 _e-001' 3.L6e-0u1 

1. 00e-000 6.80e+000 
9. 95e-001 4.02e+000 
3.31e-001 3.7!e+000 
9. 97e-00! 3.69e-7C1 
1.00e-000 3.97e-001 

1,DOe-?.300 5.53e-JCI_ 
9.94=__-j.0! 5.- =- O 

0 D0'0 50 C' . .3 .  

1.01e+000 1.27e-009 
9.89e-001 1.lOeiOG

9. 80e-O0! 2. 93e-001 
6.99e-001 3.10e+OI 
1.OOe+000 1.07e-ýO00 
4.51-e-001- . 93e-00 
9. 63e-001 9. 51e-002 
1.00e+000 1.25e+000 
9. 90e-001 3. 44e-001 
1.00e+000 7.43e-001 
1.00e+000 4.98e-001 

9.38e-001 1.69e+000 
1.00e+000 5.22e-001 

9.99e-001 2.25e÷-0*C3

Decay

78.24 
78 .24 
78.24 
73.24 
78.24 
78.24 
78.24 
78 .24 

3 .24 
78.24 
78 .24 
78 24 

238 .91 
238 .91 
238 .91 
238 .91.  
238 .91 
242.06 
242.06 
242.06 
242.06 
242 .06 
242 .06 
242 .06 
242.06 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25

0.0900 7.01e-003 
0.2740 7.01e-003 

0.0633 7.01e-003



-1 

6 
7 
7 
7 
7 
7 
7 
7 

17 
3 
3 

9 

9 

13 

-Ii 

-I.  

11 
11 
11 
11 
11 
12

333 50 
333 50 

338 50 
:3.950 3 50 

~137 

57 

351. 3 7 
137 

351.57 

351 37 
351 37 3 51 87 

351 63 

510 63 
510 63 
510 63 
5;10 63 
510 63 
510 63 
582 60 
582 60 
*O08 50 
608 50 
608 50 
608 50 
9108 50 
608 50 
;0 8 50 
608.50 

309 57 
909 57 
909.57 
967.36 
967.36 
967.36 
967.36 
967.36 
967.36 
967.36 

1457.54

79 No-239 :9 n- 1it

79 Ru- 
79 TH--232 
79 Ra-223 
79 Ac-228 
,9 Cs-136 
79 Cs-136 
79 HF-175 
79 EU-152M 
79 Eu-!52 
79 Cd-117 

184 HF-131 
184 Ho- 167 
'94 Pt-197m 
134 Na-24 
134 Bi-211 
134 U-235 
134 U-238 
134 Au-196 
134 Ba-133 
122 Mo-101 
122 Te-121 
122 Tl-208 
122 Kr-79 
122 Annihila 
122 Zn-71m 
122 Rh-106m 
122 KR-85 
177 T!-208 
177 TH-232 
145 Sb-124 
145 Cs-134 
145 Kr-79 
145 Sb-125 
145 Bi-214 
145 U-238 
145 Ir-192 
145 Ag-108m 
101 TH-232 
101 Ac-228 
101 Sb-129 

59 TB-160 
59 EU-152M 
59 Eu-152 
59 Ac-228 
59 TB-160 
59 Ac-228 
59 TH-232 

352 K-40

332 ý 

338 60 
33 .70 

340 .60 
343.40 
344 .20 
344 .30 
344.46 
345.95 
346 .50 
346 53 
346. 55 
351 .00 
351. 10 
351. 99 
355 .70 
356.00 
505. 88 
507.59 
510.72 
511.00 
511.00 
511.55 
511.70 
514 .00 
583 .14 
583 .14 
602.72 
604 .66 
606.10 
606 .82 
609.30 
609.32 
612.45 
614.37 
911.07 
911.20 
914.60 
962.36 
963,50 
964.00 
964.40 
966.17 
968.80 
968.90 

1460.81

0.2550 2.56e-003 

0.1746 2.56e-003 
0.1070 1.80e-003

3.4890 
0.4676 
0 .8692 
0 - 250 
0 .2720 
0 .1769 
0. 1400 
3 .5700 
0.1113 

0.1200 
0 .3710 
0.8760 
0.6200 
0. 1135 
0 .1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

6.27e-003 
6.27e-303 
6.27e-003 

6.2 3 

6.27e-C-03 
6 .27e-003 

6. 27e-003 

6. 07e-003 
7e-3 6.27e-00 

6.37e-003 
6 07e-003 

6 07e-003 

6 .47e-003 
46 07e-003 
6 .07e-003 

46.07e-003 4.43e-003 
4 .43e-003 

4 .43e-003 
4. 43e-003 
4 . 43e-003 
4. 43e-003 
4 . 43e-003 

3 .96e-003 
3 .82e-003 

3. 82e-003 
3 . 82e-003 
3 .82e-003 

3. 82e-003 

3 .82e-003 

2 .70e-003 

2. 56e-003 
2. 56e-003 
2.56e-003

1.OOe+000 1.lOe-0OG 

l.Ole÷000 1.60e+000 
1.00e+000 2.24e+001

INITIAL NUCLIDE EVALUATION

-Nuclide Energy Fraction Status alflives

N-240

9. 93e-03C0 
3..3+e-00l 
9. 39e- 00 
9. 90e-0 0 

1. 00e-000 
9. 17e-00" 
8.956e-00! 

1.00e±000 

1. OOe-000 
3.56e-00i 
1.00e 000 

1. O1e--QOC 
1.0e+0O00 

1. ooe+000 

9. 25e-000 

i. 0 0e +00 0 

9 624e -0 ....  
1. 00e+000 
9. 64e-001 
1.00~e+000

1.24e- 0 
5. 33e-Th' 

3.95e-G:: 

2. 27 e-+-00 

3.37e-001 
1 35.-0c0 

4 . e-001 

3.2e+0 

4. . 7;:- =, 

- -' 

3.937e-300 

3.55e--003 
4.2!9e-,C01 

D.75e--0*3 

2.73e-*301 
244e.76-000 

1. 94e--002



53 3 3 4 

To:al 
H- 197 7-735 

-. 20 
1 33 

253 73 

Pt - .7 -7735 

L-r-223 30.00 
234.3600 
Total 

:e-1.44 30.00 
13.354 
Total 

Hg-199m 30.20 
153.37 
374 .10 
Total 

-e-133 80.99 
Total 

3a-133 31.00 
273.40 
302 .85 
353.00 
383.35 
Total 

a-235 81.07 
83 .78 

143.76 
185.72 
236.00 
239.60 
351.10 
Total 

TB-160 86.80 
197.04 
215.65 
298.57 
876.37 
962.36 
963 .17

" 14F-175

1177.95 
1271.88 

Total 
89.36 

343.40 
432.80

S"* 2313 

3 350 
- 2813 7 750 
* 4310 

0 1201 
0 3090 
0.2900 
0. 1746 
1.4997 
0.1900 
0.0340 

0.057 
0 0005 

0 2302 
0 .1700 

S0350 
0.2050 
0.0001 
0 .0001 
0.0002 
0.0200 
0. 1110 
0. 1310 
0. 1110 
0.5840 
0 .1380 
0 .8330 
0.3700 
0.3700 
0 .3429 
0.0709 
0 .1816 
0.6200 
0.0897 
1.3051 
0 .1480 
0.2460 
0.1050 
0.5400 
0.1100 
0.1340 
0.1200 
1.4030 
0.1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0.255O 
0.1550 
0.0760 
1.3866 
0 .0235 
0.8692 
0.0156

DRES 7v: 
presee: 

Present 

Present 
Present 
Present 
PRESENT 
Present 
Present 
Absent
Absent 
PRESENT 
Present 
Absent 
PRESENT 
Unable -o 

Unable to 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Absent
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
Absent 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Present 
Absent 
Present 
ABSENT 
Abse rv 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent

1.4997/ 1.4997 =

0.2240/ 

0 .1700ý)/ 
Calc 
Ca c 

0.0002/

`.2302

0.0002 =

0.0200/ 0.1310 = 

0.1110/ 0.8330 = 

0.3700/ 0.3700 = 

0.9629/ 1.3051 = 

0.6240/ 1.4030 = 

0.6290/ 1.3866 =

100.0000

.2672 %) .0 

13.3253 % ?.'co

10C.0.300 

73.77938 

44.4761 

45.3628

?6 3 C C, 

0.000 

%) .000

N-241

(

% • } . C G £



)3 
334.27 

773 67 
782 .49 
793 .75 

22 .78 
8 52 .21 

1-125 .46 
1293-6 60 

'ot~ai 

245.7 

299.80 
228.10 
277.50 
315.90 
334 30 
Tot a 1 

-152M 121.78 
344.20 
841.60 
963 .50 
Total 

.u-152 121.78 

244 .67 
344 .30 
778 .90 
)64 .00 

1-085 .80 
1112. 07 
1408.08 

Total 
-- 7 4 123 .10 

248.00 
723.30 
873 .19 
996.32 

1004.76 
1274 .39 

Total 
HF-181 133.05 

136.25 
345.95 
482.16 
Total 

•.N-116M 137.92 
244.59 
416.88

. 9790 S. 2954 
0.3752 

0.0755 
3.0952 

* 56 7 
* 3800 
. 0775 

0 1380 
0 0609 

. 2093 
01.37 

0. 0971 
1 .6635 

7464 
3202 

0. 0373 
. 8039 

9 .2320 
0 .0410 
0.1270 
0.1420 
0 .0150 
0.0200 
0.5770 
0.0720 
0 .0250 
0.1470 
0 .1200 
0.3640 
0 .3068 
0.0772 
0.2720 
0.1272 
0 1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.4047 
0.0660 
0.1970 
0 .1150 
0.1029 
0.1736 
0 .3550 
1.4143 
0.4300 
0.0610 
0.1400 
0.8600 
1.4910 
0.0350 
0 .0038 
0.2937

ASc S : 

As en: 

Present 
Present 
Absen: 
Absent 
Absent 
Absent 
Absent 
Absent: 
Absent 
Absent 
Absent 
Absent 
Absent 

Abesent ABSENT 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 

Absent.  

Present ABSENT 
Absent 
Present 

Absent 
Present 
Absent 
Absent 
Present 
ABsent 
Absent 
Present Absent 
Absent 
Absent 
Absent 
Absent 
ABseNT 
Absent 
Absent 

Present 
Absent 
ABSENT 
Absent 
Absent.  

Present 
Absent 
ABSENT 
Absent 
Present.  
Absent.

03.1707/ 1-6635 = 

'., 373/ .3 . 039

0.0200/ 0.5770 = 

0.1450/ 0.3640 = 

0.4925/ 1.3688 = 

0.0660/ 1.4143 = 

0.1400/ 1.4910 =

3.4662 % 

35.9894 %i 

4.6666 %) 

9.3897 %)

N-242

- ..990

0.900O



1293.49 

1507 5 
1301 1-2 
1752.42 
2212.21 

Total 
Ra-223 144.30 

154.30 
269.'0 
338.60 
Tot-a! 

Mg-27 170.82 
332.73 
843.80 

1014.50 
Tota1 

Sb-125 176.29 
380.51 
427.95 
463. 51 
600.77 
606.82 
636.15 
671.66 
Total 

Xe-125 188.43 
243.40 
Tota1 

",o-101 191.93 
505.88 
590.82 
695.53 

1012.35 
Total 

Ac-228 209.50 
338.70 
790.50 
911.20 
964.40 
968.80 
Total 

Xe-133m 233.20 
Total 

Th-227 236.00 
329.90 
Total 

Ra-224 241.08 
Total 

Xe-135 247.79 
Total 

Kr-79 261.30 
397.50 
511.00 
606.10 
Total 

"Cd-117 273.28 
344.46

-. 3000 
.1i186 

0 .0107 
0 .0289 
0.1858 
2.5011 
0.0001 
0 .0001 
0 .0001 
0 .0001 
0.0004 
0.0070 
0.0100 
0.7140 
0.2860 
1.0170 
0 .0630 
0 .0140 
0 .2960 
0 .I000 
0.1840 
0.0520 
0.1120 
0.0180 
0.8390 
0.5500 
0.2871 
0.8371 
0.1810 
0.1135 
0.1930 
0.0660 
0.1135 
0.6670 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0006 
0.1000 
0.1000 
0.0001 
0.0001 
0.0002 
0.0001 
0.0001 
0.9000 
0.9000 
0.1270 
0.0950 
0 .1500 
0 .0810 
0.4530 
0.2900 
0.1769

.'-JD S e 
Absen: 
Absent 

Absenr: 
Absent 
Absen: 
ABSENT ( 0.  
Absent 
Absen: 
Absent 
Unable to Calc 
ABSENT ( 0.  
Absent 
Unable to Calc
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent
Absent 
Present 
Absent 
Absent 
ABSENT ( 0.  
Absent 
Present 
ABSENT ( 0.  
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
Unable to Calc 
Unable to Calc 
Unable to Calc 
ABSENT ( 0.  
Present 
PRESENT ( 0.  
Unable to Calc 
Absent.  
ABSENT ( 0.  
Unable to Calc 
PRESENT ( 0.  
Present 
PRESENT ( 0.  
Absent
Absent 
Present 
Present 
ABSENT 
Absent 
Present

0038/ 2.5011 =

0o00/ 0 .0004 =

0100/ 1.0170 = 

0520/ 0.8390 = 

2871/ 0.8371 = 

1135/ 0.6670 =

0004/ 

1000/

0.0006 = 

0.1000 =

0001/ 0.0002 =

0001/ 0.0001 =

9000/ 0.9000 =

0.2310/ 0.4530 =

0. 1519 %) 

25 .0000 % 

).98333 ,

6.1979 %) 

34.2970 %) 

17.0165 %)

100.0000 %) 

50.0000 %) 

100.0000 %) 

100.0000 %)

50.9934 %)

N-243

0.000 

0.000 

0.000 

0.000 

0.-00 

0.000 

0.000

0.000

(



1 -92 295-.9 
3028 .40

468 .06 

S..... o : a i 

:1-210 1.96.  

2 j. 4:, 

13 10. D00 
Total 

Ag-1113 298.40 
Tot~al 

Pa-233 300.1-0 
311.90 
Tot-al 

H~o-187 321.30 
3468.50 
Total 

u19 6 332.90 
355.70 
Total 

n-115M 336.20 
7.otal 

Ru-95 336.40 
1098.80 

Total 
~-138 340.6-0 

340. 60 
818.50 
81-8.50 
1048.07 
1048 .10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Ina-24 346.55 

857.55 
1388.53 
1732.10 

Total 
u-211 351.00 

Total 
7s-136 388.28 

487.34 
511.55

}. 6 2 

-•01 
.0 003 

0.4200 
0.0525 
S.0512 
. 5237 

0.2872 
0 2965 
3 .8290 
0.4808 
0 .0543 
1 .9478 
0 .0001 

0 00013 .0001 

0 .0001 0.0001 

0.0005 

0.0900 
0.0900 
0.0633 
0.3700 
0 .4333 
0 .2390 
0 .5700 
0.8090 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0.7100 
0.2100 
0. 9200 
0.4890 
0.4676 
0.9970 
0.9970 
0.7976 
0.7980 
0.1974 
4.7436 
0. 1110 
0 .1110 
0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001 
0.0001 
0.9200 
0.6164 
0.2806

ABSENT 

U.nabl.. .  

Absent 
ABSENT 
Present 
Absent 
Absent 
PRESENT 
Present 
Absent 
Absent 
Absent 
Present 
ABSENT 
Unable to 

Absent 
AbsenT 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT Absent 

Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 

Present 
Absent 
ABSENT 
Present 
Present 
Absent

Absent 
Absent 
Absent 
Absent 
ABSENT, 
Present' 
PRESENT

-- 7-z

0.4200/ 0.5237 =

0.3415/ 
Ca ic

Unable to Calc 
Absent
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absent 
Present

I. 9478 =

0.0001/ 0.0005 = 

0.0900/ 0.0900 = 

0.0633/ 0.4333 = 

0.5700/ 0.8090 = 

1.1060/ 1.1060 = 

0.4590/ 0.4590 = 

0.7100/ 0.9200 = 

0.9566/ 4.7436 = 

0.1110/ 0.1110 =

0.0100/ 
Calc 

0.0001/

1.0300 = 

0.0001 =

, -.0 - 1 0 ') 
. ,..;J , S 

I00.0000 %) 

'14.6088 %)

* nr.  

o�

70.4574 I .....  

100.-000 % 0.%0

100.0000 %1) 2 u

77.1739 6) 0.000 

20.1661 %) 3.30

100.0000 %) 

0.9709 %) 

100.0000 %-

0. oc 

o.2 C--

N-244

(
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511.70 

748.53 3.D: 

1346.70 
t: a 

:e-121 z57.3 9 
573.14 

Ltars 

-- 208 513.72 
53 .14 

CToal 
Annihi; a •i 

Tot al 
KR-85 514.00 

Total 
Sb-129 544.70 

812.80 
314.0 

1030.10 

Total 
.S-134 563.26 

569.29 

604 .66 
795.76 

• 801.84 
Total 

Sb-124 602.72 
645.82 
722.78

8i -214 

K-40

"1691.32 
Total 
)09 .30 

768.40 
1120.30 
1764.50 

Total 
1460.81 

Total

*320 
* 9230 

2 41 5 
3.2453 

0 8640 
3 .2040 

019510 
0.3070 

8 8150 
. 1767 

0.3030 
3.9797 

S'0001 
0.3001 

S0002 

i 000 
1 0000 
0 0041 
0 .0041 
0.1920 
0.4600 
0 .2140 
0 .1350 
i. 0010 
0 0838 
0 .1543 
0 .9756 
0.8544 
0.0873 
2.1554 
0 .9830 
0.0723 
0 .1130 
0 .4900 
1.6583 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.1070 
0.1070

As 

S EN: 

Abs-n:: 
Presen: 
Absent: 
AbsenT 
Absent 
ABSENT 
Present 
Absent 
ABSENT f 
Unabie to 

Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent
Present.  
Absent 
ABSENT 
Absent.  
Absent 
Present 
Absent 
Absent 
ABSENT 
Present 
Absent
Absent 
Absent.  
ABSENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT

,�,',I -

0.8640/ 1.8150 =

0. 1767/ 
Ca c 
Ca c 

0 . 0002,' 
Calc 

1.3000/

47.6033 2

-. 9797 : 

3.03002 : 

1.2000 =

0.0041// 0.0041 = 

0.2140/ 1.0010 = 

0.9756/ 2.1554 =

0.9830/ 
Calc

1.6583 =

0.0001/ 0.0004 = 

0.1070/ 0.1070 =

13. O003C % 

21.3-786 %) 

45.2631 1 

59.2776 ½ 

25.0000 %) 

100.0000 ?%

PEAK CONTRIBUTION CORRECTION

Pk# Old Area Nuclide
Reference Energy Line ===>> Calculated Concribution 
Energy cts/dis Ref Area Energy cts/dis New Area

1 70 U-238 609.32 1.76e-003 145 77.11 6.73e-004 55 
1 15 TH-232 911.07 7.83e-004 101 77.11 1.10e-003 15 
2 372 TH-232 911.07 7.83e-004 101 238.63 3.55e-003 372 
4 82 U-238 609.32 1.76e-003 145 295.22 1.35e-003 82 
5 79 TH-232 911.07 7.83e-004 101 338.40 7.53e-004 79 
6 184 U-238 609.32 1.76e-003 145 351.99 2.25e-003 184 
8 177 TH-232 911.07 7 .83e-004 101 583.14 1.22e-003 158 

N-245

0.00



Ag- 113 

in-115m 
Pt-197m 
Bi-211 
Ti -208 

Annihila 
KR-85 
Zn-65 
K-40

233 .40 23 .26ý 
293 to 

Average: 
332 .90 
355.70 
336 .20 
346.50 
351.00 
510.72 
583.14 
511.00 
514.00 

1115. 52 
1460.81

6.33e-000 

4. 38e-001
3KG 

-- !.33e-'00!

2.15e+000 --6 .39e-001 
5.22e-00 --6. 7 0e-002 
8.00e-001 +-2.04e-001 
4.88e-001 +-7 09e-002 
4.32e-001 +-1. 10e-001 
4.75e+000 +-6.90e-001 

BKG 
BKG 
BKG 
I.D.Only 

1.08e+002 +-1.86e+001 
5.55e-001 +-1.63e-001 
2.77e+001 +-1.63e+000

3. 30e-001 
5. 37e+00o 
1.48e+002 

4. 49e+000 
1. 57e+000 
1. 00e+012 
1. 00e+012 

1. 00e+003 
9.39e+004 
5. 86e+003 
1. 12e+013

1.51e+002 pCi MPC Total: 11.43

UNKNOWN PEAKS 
Energy Centroid Net Un- C.L. Bkg. FWHM Net (keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

608.04 1246.99 145 19 27 80 1.43 1.055e+001 908.54 1871.73 98 15 22 41 2.02 1.007e+001 

N-246

TOTAL:

2 

2 1 
1 
2 

1 
1 
1 
1

3 

2 

1 1 
1 
2 

1 
1 
1 
i

of 
of 
of 
of 

of 
of 
of of 9.25



S:02 A3bsen
S•••C2 AENT

v:NAL ACT:V:TY REPORT

Energy Conc .- i.00siama Hal ife --a 
.uc .ide keV ' • hrs)F ....r")--

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

TH-232 

Ra-224 
Xe-135 
.AnnihiIa 
KR -85 
K-40

Average: 
77.11 

351.99 
609.32 

Average: 
77.11 

238 63 
33. 40 

53 .14 
97 .07 
)68.90 
241.08 
247.79 
511 .00 
514.00 

1460.81

9. 58e-001 
9. 97e-001 
7. 43e-001 
9. 96e-001 
1. 01e+000 
1. 32e+000 
1. 65e-001 
i. 27e-+000 
1. 27e+000 
1 56e+000 
1. 56e+000 
1. 60e+000 

9. 51e-002 

8. 21e+001 
2.24e+001

+-8.12e-002 
+-5.88e-001 
+-1. 98e-001 
-1. 30e-001 
-I. 25e-001 

+-8. 17e-002 
"-3 .57e-001 

+-I. 14e-001 
-- 3. 35e-001 
--. 91e-001 
-- 2. 1e-001 
-- 3. 55e-001 

BKG 
+-4.79e-002 

I . D. Only 
+-1.44e+001 
+-1.26e+000

4. 12e+013

1. 24e-014

1. 00e+012 
9. 10e+000 
1. 00e+003 
9. 39e+004 
1. 12e+013

1 of 

1 of 1-

TAL: 1.07e+002 pCi /g MPC Total: -. 03 
---------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Ne: 
'keV) Channel Counts Certainty Counts Counts (key) Gammaisec 

None

N-247

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

:- 2 3 8



=-- a z-. s~

2 

4 

5 

3

0 

3 

0 
0 

3

. - .J 17 
D---237 
7r-223 
Hg-1397 

e- 133 
e-22133 
-r-223 
CeA-143 
A -113 
Au- 196 
HF-75M 
Pt17-5 
?t19 7m 

Bi-211 

Au -196 
1-208

7 7 3D 

77 3 
80 00 
80 .20 

0 .99 
233 .20 
234 .60 
293 .26 
298.40 
332 .90 
336 .20 
343 .40 
346 .50 
351. 00 
355 .70 
583 .14

Deieted 
Deleted 
Del eted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
DeI ted 
Deleted 
Deleted

Net 
Net 
Net 

Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net

SECONDARY NUCLIDE EVALUATION

Nuclide Energy Fraction Status HalfI es

Hg-197 77.35 
80.20 

191.38 
268.73 
Total 

Pt-197 77.35 
191.31 
Total 

Vr-223 80.00 
234.60 
Total 

Xe-133 30.99 
Total 

;:F-175 89.36 
343.40 
432.80 
Total 

Xe-133m 233.20 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

Ag-113 298.40 
Total 

Au-196 332.90 
355.70 
Total 

-l1Sm 336.20 
Total 

?t-197m 346.50 
"Total

Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent: 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT

0.0000/ 0.2302 =

0.0000/ 0.2050 =

0.0000 %) %.700

0.0000 %) U .32,0

0.0000/ 0.0002 = 0.0000 %-)

0.0000/ 0.3700 = 

0.0000/ 0.9083 = 

0.0000/ 0.1000 = 

0.0000/ 0.5237 = 

0.0000/ 0.0900 = 

0.0000/ 1.1060 =

0. 1900 
0.0340 
0.0057 
0.0005 
0 .2302 
0.1700 
0.0350 
0.2050 
0.0001 
0.0001 
0.0002 
0.3700 
0.3700 
0.0235 
0.8692 
0.0156 
0.9083 
0.1000 
0.1000 
0.4200 
0.0525 
0.0512 
0.5237 
0.0900 
0.0900 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0.1110 
0 .1110

3.0000 %

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 *) 

0.0000 %) 

0.0000 %)

J . U 0 '] 

0.000 

0 . 00 a 

0.000 

0.300 

0.000
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< Critical 

< Critical 
< Crit ical 

CriLti4c al 
" Critical 

<Critical 
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" Critcal 
<C-riti4cal 

< ' -ical•

.e ve 

eve 

Level 7Levei 

.Level 

Leve 
Levei
Leve 1 
LeveI 
Level Leve 

.e ye 
Leve 
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0.0000/ 0.4590 

0.0000/ 0.11i0
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ampDle Size . .  
Sampling Start.  
Sampling Stop 
Current Date.

. . 6.69e+002 g Spectrm File .  
. . . .10-08-97 15:11 Counting Start.  
. . . .10-08-97 15:11 Buildup Time.. ....  
. . .. 10-13-97 10:25 Decay Time ... ....... . . .Ce- ~f.S
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Ef. L6.66e-002*En^-2.92e+000 + 4.C2e+002*En'8.62e-2 C--. - .-

.amma Fract:cn Limit: >= . . 80.00 % i Decay mit <=. .  

INITIAL NUCLIDE IDENTIFICATION

-~ . 7cla

Pk# Energy Counts Nuclide Energy Fraction

82 Lu-176 
82 Ra-221 
82 HF-175 
82 Th-234 
82 Cu-67 
82 Ga-67 
82 Gd-153 
82 Pt-195m 
82 Ac-225 
82 Ta-182 

373 Xe-133m 
373 Fr-223 
373 Th-227 
373 U-235 
373 TH-232 
373 Te-131m 
373 Ra-224 
373 Xe-125 
373 IN-116M 
373 Eu-152 

75 Ce-143 
75 U-238 
75 Ir-192 
75 Tl-210 
75 Ag-113 
75 TB-160 
75 Pa-231 
75 Pa-233 
75 Ga-67 
74 Mg-27 
74 Au-196 
74 Te-131m 
74 Np-239

88.35 
89.00 
89.36 
92.80 
93 .30 
93 .30 
97.43 
98.90 
99.80 

100.10 
233 .20 
234.60 
236.00 
236.00 
238 .63 
240.93 
241.08 
243 .40 
244.59 
244.67 
293 .26 
295. 22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
332 .73 
332.90 
334.27 
334 .30

0.0235 8.40e-003

0.1690 
0.3800 
0.2730 
0.1110

8 .40e-003 
8. 40e-003 
8. 40e-003 
8. 40e-003

0.1411 8.40e-003 
0.1000 8.24e-003

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

8. 24e-003 
8.24e-003 
8. 24e-003 

8.24e-003 
8. 24e-003 
8. 24e-003 
7. Ole-003 
7. 01e-003 
7. 01e-003

0.0900 7.01e-003 
0.2740 7.01e-003

1 
1 

I 

2 

2 
2 

I

i 

1 

2 
2 

2 

2 
2 
2 

2 
3 
3 
3 
3 
3 
3 

3 
3 
3 

4 
4 
4 
4

94 .12 

94 .12 

94 .12 

94 .12 

94 12 
94.12 
94.12 
94.12 
94 .12 

94 .12 

239.02 
239.02 
239. 02 
239. 02 
239 .02 
239.02 
239 .02 
239 .02 
239 .02 
239 .02 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
338 .36 
338 .36 
338 .36 
338.36

1.OOe+000 d4.66e+2c0

9.94e-00! 
9. 96e-001 

.0e -000 
9.96e-001

2.39e-0DI 
.4 1ie- 0C 
9.9 e-0

1.00e+000 7.75e-001 
9. 94e-001 5. I e -0',]

1. 00e+000 
1.0!e+000 
9.89e-001 

9.80e-CC01.  
6.99e-00! 
1. 00e+000 
9. 90e-001 
1. 00e+000 
i. 00e+000

4 . 62e+000 
1. 7 e-+O00 

1.91e-'-CC 

6. 58e+00C 
2 89e-O01 
6 24e-00' 
4 .3e-00L

9.38e-001 1.42e+000 
1.00e+000 4.39e-00L 

9.99e-001 1.90e+000 
9. 96e-001 6. 35e-00l 
2. 25e-001 5. 89e-001 
9 98e-001 5. 77e-C00 
9.89e-001 1.41eA-C000 
9.94e-001 5.6Ie-000
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Decay Conc

0.0633 
0.1900 
0.0100 
0.2300 
0.0952 
0 .0200

7 01e-003 
7 Ole-003 
6 27e-003 
6. 27e-003 
6. 27e-003 
6. 27e-003



4 

7 
7 
3 

8 

9 

0 

3 
3 

9 
9 

7 
9 

10 
80 

8~ 

8.  

18 
11 
9i 

12 
13 
-3

13{.35 

133.36 

352.02 

>52 02 

352 32 
3 52 0 2 
352.02 

5'10.42 

.13 42 
10 .42 

5 n.42 5-10 .4 2 
5 3 2. 42 
582.54 
582.54 

608. 70 
608 .70 
608. 70 
608 .70 

608 .70 
608 .70 
603 .70 
726 40 
726.40 
726 40 
726 .40 
726 .40 
726 .40 
726 .40 
726.40 
909.46 
909.46 
909.46 
967.17 
967. 17 
967. 17 
967. 17 
967.17 
967. 17 
967. 17 

1457.67 
1760. 47 
1760 47

~7' 

7 4 F .  

74 _'C-12M 

74 EU-!552M 

74 Eu-152 
3 7o-157 
3 Z P-197 m 

1.3 Na-24 
1 3 3i-21, 
I2-3 j-235 
163 U-238 
163 Au-196 
"613 Ba-133 1-5 Mo -!1 
•15 7e-121 
115 Tl - 2 08 

I115 Kr-79 
115 Annihila 
115 Zn-71m 
115 Rh-106m 
115 KR-85 
1.3 TI-208 
188 TH-232 
155 Sb-124 
155 Cs-134 
155 Kr-79 
155 Sb-125 
155 Bi-214 
155 U-238 
155 Ir-192 
155 Ag-108m 

34 Sb-126 
34 Ce-143 
34 Sb-124 
34 Ag-108m 
34 Eu-154 
34 Zr-95 
34 In-114m 
34 Bi-212 

123 TH-232 
123 Ac-228 
123 Sb-129 

68 TB-160 
68 EU-152M 
68 Eu-152 
68 Ac-228 
68 TB-160 
68 Ac-228 
68 TH-232 

376 K-40 
44 U-238 
44 Bi-214

344 .20 
344.30 
346 .50 
34 0. 50 
346 .55 
351.00 
35- . 0 
351 .99 
355 .70 
356. 0 

507.59 
.72 

51.30 5!I 0 0 
511.00 

511. 55 
511.70 
514.00 
583 . 14 
583 .14 
602.72 
604.66 
606. 10 
606.82 
609.30 
609.32 
612.45 
614.37 
720.50 
721.96 
722.78 
722.95 
723 .30 
724 .18 
725.24 
727.30 
911.07 
911.20 
914.60 
962.36 
963.50 
964.00 
964.40 
966.17 
968.80 
968 .90 

1460.81 
1764.28 
1764.50

0.2900 2.70e-003

0.2140 
0.1000 
0.1200 
0.1433

2. 70e-003 
2.56e-003 
2.56e-003 
2. 56e-003

0.2550 2.56e-003

0.1746 
0.1070 
0.1504

2.56e-003 
1.80e-003 
1. 53e-003

3 . 325 0 

0.2720 
3.5700 

0. 1110 
0.0100 

0 .1200 
0 3710 
0.3750 

0.5200 

0. 1767 

'3.1500 

1.3000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0 .9320 
0.5780 
0 .0512 
0.1130 
0 .9230 
0.1970 
0. 3399 
0.2810

,Z. Z _7 

6.27e-03 
. 27e-303 

-. 07e- 0,C.q 
6. 07e-303 

6. 07e-33 
6.07e-303 

-3 

6.07--30 3 
46. 4 4 e - G03 

14 44e - C 3 
4.44e-.303 
4 .44e-003 
4 .44e-003 
4 .44e-003 
4.44e-003 

4 .44le-003 3. 96e-003 
3. 81e-003 
3 .8!e-003 
3. 31e-003 
3.81e-003 

3 81e-003 
3. 81e-003 
3. 81e-003 

3 .28e-003 

3. 28e-003 
3 28e-003 
3 28e-003 
3 .28e-003 
3 .23e-003 
3 .28e-003

'. 31 e-00 1.75 e-c

9. 25e-001 
!.00~e+000 
9. 64e-00i 
1.00e+000

2. 58e-00] 
2.98e-',303 
2. 58e+-000 

2. 08e+000

1.00e+000 !.17e-0Oc

1. oe+000 
1. 00e+000 
I.00e+000

-.9e 001 
2.19eL001 
2. 14e-O0O

INITIAL NUCLIDE EVALUATION

N-250

9. i.£e-%33 

1 .le-000 
1. ge"-000 

9. 90e-031 

I.C7e -. 1 0 1.56e--001 
1-.O.e-e000 

0. O0e+000 
9.,99e-001 
9. 90e-00, 
1. 30e+000 

.•e-030 

9 .99e--001 

9 9e-001 

1. 00e-.-000

3. 4le- n 

7.-43e-.-3> 

1. 71e-CC 

4.54e-DC: 

27e-2i 

,34 Ce-* 
4. 9e-D1C , 
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2'-5.28 
Toal 

77. 11 
138.3 
338.40 

583.14 
911.07 
968 .90 
Tota! 
50 30 
0 4 .3 

z: a 

•06.00 

383.85 Tot a1 

81 .07 
3,3 .78 

143 .76 
185.72 
236 .00 
269.60 
351.10 
Total 
86 .80 

197. 04 
z215 .65 
298.57 
876 .37 
962.36 
966.17 

1177. 95 
1271.88 

Tot-al 

88.35 
201.80 
306.90 
Total 
89.00 

152.00 
176.00 
Total 
89.36 

343.40 
432.80 
Total 
92.80 
Total 
93 .30 

184.50 
Total

J3 37 1 

0460 

.2813 
0 . 1750 

1 4310 
3.1201 

0 .3090 
0.2900 
0 .1746 
1.4997 
3 .0001 

0.30021 0 . 002 

0.3429 
..0709 

0 1316 
3.6200 
0 .0897 
1. 3051 
0 .1480 
0.2460 
0.1050 
0.5400 
0 .1i00 
0.1340 
0.1200 
1.4030 
0 .1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0.2550 
0.1550 
0.0760 
1.3866 
0.0001 
0.0001 
0.0001 
0.0003 
0.0001 
0.0001 
0.0001 
0.0003 
0.0235 
0.8692 
0.0156 
0.9083 
0.0001 
0.0001 
0.1690 
0.4700 
0. 6390

0.6290/ 
Calc

1.3866 =

0.0001/ 0.0003 = 
Calc 

0.0001/ 0.0003 = 

0.8927/ 0.9083 =
Calc 

0.0001/ 0.0001 =

0.1690/ 0.6390 =

Absent 

re s en: 
Present 7Present 

PRESENT 
Absent 
Present 
Present 
Present 
Present 
Present 
PRESENT 
Absent 

Unable :o 
ABSENT 
Abset

45.3628 3. 0.033 

33.3333 %) 0.333

33.3333 %) 

98.2825 %) 

100.0000 % 

26.4476 %

0.000 

30. O0

N-251

143i 1.2913 

1.3247/ 1.4997 

Calc 
.. 3332 

0.6200/ 1.3051 = 

0.2300/ 1.4030 =

Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent: 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent

3~a -13 3

Lu- 176 

Ra-221 

H-F -175 

Th-234

-6 . 3934 %

Absent 
ABSENT 
Unable to 
Absent 
Absent 
ABSENT 
Unab16e to 
Absent 
Absent 
ABSENT 
Present 
Present 
Absent 
PRESENT 
Unable to 
PRESENT 
Present 
Absent 
ABSENT

33. 331.• %

4,.5,359 % • • • k;
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- .. .  

Ac-225 99.80 
otai 

La-!82 100.10 
152 .43 
22. 13 

1121 28 
1139 04 
1 2 2 .42 
1223 0. 97 

Total -.e-131m 102.06 

149.71 
200 .63 
240 .93 
334 .27 
452 .30 
773 .67 
782.49 
793 .75 
822.78 
852.21 

1125 .46 
1206 .60 

Total 
Np-239 106.10 

209.80 
228 .10 
277.60 
315 .90 
334 .30 
Total 

EU-152M 121.78 
344.20 
841.60 
963 .50 
Total 

Eu-152 121.78 
244.67 
344.30 
778.90 
964 .00 

1085.80 
1112.07 
1408 .08 

Total 
-u-154 123.10 

248.00 
723.30 
873 .19 
996 .32 

1004.76

7 .2 2 

3 4722 

0 000 
0 0 0 0 

0.1411 
0.0720 
0 .0758 
0. 3510 

0.2713 
0 .1 55 
1 1903 

30790 
0 2054 
0. 0752 
0.0755 
0 0952 
0 .0567 
0 .3800 
0.0775 
0 1380 
0 .0609 
0 .2093 
0 .1137 
0.0971 
1.6635 
0 .2320 
0.0410 
0.1270 
0. 1420 
0.0150 
0.0200 
0.5770 
0.0720 
0.0250 
0.1470 
0.1200 
0.3640 
0.3068 
0.0772 
0.2720 
0.1272 
0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.4047 
0.0660 
0.1970 
0.1150 
0.1029 
0.1736

ABseNT 

ABSENT 
Present 
Absent 

Pre-sen

PRESENT 
Unable to 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
Absent 
Absent

�)'�1'�� / 
I. -.

Calc 
0 .ooo /

0. 1411/ 1903 =

0.1707/ 1.6635 = 

0.0200/ 0.5770 = 

0.1450/ 0.3640 = 

0.4925/ 1.3688 =

10.2615 1 

2.431562 r : 

39.3352 % 

35.9804 %)
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0. a00
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-7~ -7fl , 
Total 

-,-a 

" -c .aP 

-7oc:al 
373. 14 

Total 
r2 208 •_• ,. 72-

5z 14. n

Total 

312 .80 
-14 .6 0 

Total 
14-129 634.26 

D69 . 29 
:04 . 6 
75 - .c;76 
301. 34 
Total 

:b-'24 602.72 
045 .82 

722.78

-•- -S 

Zr-95 

-212

1691. 02 
Total 

609.30 
763.40 

1120.30 
1764 .50 

Total 
724.18 
756.72 
Total 

727.30 
785. 50 

1620.60 
Total

.3 7TD 

23770 

9 9970 
-0 .9970 

S.3190 
3:780 

3 7680 
D 9,050 
0 9320 
0 .9233 
2 .7600 
0.2450 
* 3640 
2040 

19 . 50 
D3070 

3 3150 
0 1767 
.3030 

0 9797 
0 .000 
0 . 3001i 
0 0002 
1 .0000 
i.0000 
0.0041 
0.0041 
0 .1920 
0.4600 
0.2140 
0 .1350 
1.0010 
0.0838 
0.1543 
0.9756 
0.8544 
0.0873 
2.1554 
0 .9830 
0.0723 
0.1130 
0.4900 
1.6583 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0 .3399 
0.5460 
0.8859 
0.0001 
0 .0001 
0.0001 
0.0003

Z: 7:: 

ASEN 

Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
ABSENT 
Absen: 
Present 
Abssent 
AbsenT 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Unable to 
PRESENT 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Present
Absent 
Present 
Absent 
ABSENT
Unable to 
Absent 
Absent

0.5780/ 3.7380 =

i .355-0q 2.75600 

0.3640/ 1.3150 :

0.1767/ 
Calc 
Calc 

0 . 0002/' 
Calc 

1.0000/

0.9797 =

0.0002 

1.0000 0000.0 D

0.0041/ 0.0041

0.2140/ 1.0010 = 

0.9756/ 2.1554 =

1.0960/ 
Calc

Unable to Calc 
ABSENT ( 0.  
Present 
Absent 
ABSENT ( 0.  
Unable to Calc 
Absent 
Absent 
ABSENT ( 0.

0002/

1.6583 = 

0.0004 =

3399/ 0.8859 

0001/ 0.0003 -

21.3736 % 

66.0918 % 

50.0000 %• 

38.3673 %) 

33.3333 1
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e-1.43 232 

721.96 3162.51 

468 . 505 

1-21 72196.0

1060.00 
1210 .00 
1310.00 

Total 
Ag-il3 298.40 

Total 
Da-233 300.10 

311.90 
Total 

Ho o-167 321.30 
346.50 
Total 

Au-196 332.90 
355.70 
Total 

-n-il5m 336.20 
Total 

Ru-95 336.40 
1096.8.0 

Total 
. .s-136 340.60 

340 .60 
818 .50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-21-1 351.00 

Total

t

D 031 0.4530

0.0001 

14200 
0 0525 
0 0512 
0. 5237 
0.2872 
0 2965 
0.8290 

o 4808 
. 3543 

9478 
0 0001 
0 .000i 
0 .000 
0. 0001 
0.0001 
0.0005 
0.0900 
0.0900 
0 .0633 
0.3700 
0 .4333 
0 .2390 
0.5700 
0 .8090 
0 .2300 
0.8760 
1.1060 
0.4590 
0.4590 
0.7100 
0 .2100 
0.9200 
0.4890 
0.4676 
0.9970 
0.9970 
0.7976 
0.7980 
0.1974 
4.7436 
0 .1110 

0 .1110 

0.0100 
0.0100 
1.0000 
0 .0100 
1.0300 
0.0001 
0.0001

Absent 
.Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent
Absent.  
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT (

Aiesentz 

Present: 

ASNT 

Absent 
Unrablze 

Absent 
ABSENT 
Present 
Absent 
Present 
PRESENT 

"Present 
Absent 
Absent 
Absent 
Present 
ABSENT 
Urnable to

' . 9478 =

0.0001/ 0.0005 2D.0.0000 %)

0.0900/ 0.0900 = i00.0000 S)

0.0633/ 0.4333 = 

0.5700/ 0.8090 = 

1.1060/ 1.1060 = 

0.4590/ 0.4590 =

1 4.088 

70.4574 %) 

i00.0000 %} 

i00.0000 %u

0.7100/ 0.9200 = 7. 1 7 3 9 ',

0.9566/ 4.7436 =

0.1110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

20.1661%) 

100.0000 %) 

0.9709 %) 

I00.0000 %i
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O.001 3.0C03 D

0.4712/ 0.5237 =

0.C 0
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Protocol #: 9 Name:Campus 
Region A: LL-UL= 0.0-18.6 Lcr:= 
Region E3: LL-UL=18.6-256. Lcr= 
Region C: LL-UL=256.-2000 Lcr= 
Time = 1.00 QIP = SIS

S# 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13

TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00

CPMA 
26.00 
16 .00 
20.00 
28 .00 
24.00 
26.00 
22 .00 
17.00 
26.00 
18 .00 
34.00 
21.00 
33.00

CPMB 
16.00 
18.00 
22.00 
25.00 
19.00 
18.00 
23.00 
27.00 
19.00 
24.00 
14.00 
18.00 
25.00

Survey 20-0ct-'?7 
0 Bkg= 0.00 %2 Sigma=0.0O 
0 Bkg= 0.00 %2 Sigma=0.00 
0 Bkg= 0,00 '2 Sigma=0.00

CPMC 
12.00 
13.00 
20.00 
11.00 
17.00 
20.00 
13.00 
12.00 
11.00 
14.00 
8.00 

14.00 
5.00

10:$ 9)

SIS FLAG 
154.88 
182.19 
142.24 
150.99 
90.990 
109.43 
161.21 
164.07 
119.01 
152.40 
123.91 
132 .96, 
147 .6S

N-190

1/1



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-273 24 19 

T-274 74 104 

T-275 82 118 

T-276 85 123 

T-277 20 12 

T-278 95 140 

"T-279 51 65 

T-280 86 125 

T-281 22 15 

"T-282 18 8 

T-283 20 12 

T-284 13 < LLD 

T-285 14 2 

T-286 20 12 

T-287 16 5 

T-288 22 15 

T-289 20 12 

T-290 30 29

Date: 

Region: 

Serial #:

10/22/97 

A

Time: 9:31 

Efficiency: 58.3% 

"Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

"T-291 20 12 

"T-292 41 48 

T-293 22 15 

"T-294 36 39 

T-295 31 31 

T-296 28 26 

T-297 25 20 

T-298 23 17 

"T-299 23 17 

T-300 37 41 

Ii_____________________
Comments:

Performed By: 

Reviewed By:

/, ' I

Mic~ele R. Suttorjy, z•Date: 

11 Date:

10/22/97

N-191



"T 2 -1- T-1o0

Protocol #: 9 
Region A: LL-UL: 0.0 
Region B: LL-UL=18.6 
Region C: LL-UL=2S6.
Time = 1.00

S# 
-2-"3  1 

2 
.1'; 3 

4 
"•- 5 

6 
7 

2UO 8 

9 
10 
11 
12 

'Z%'V' 13 
14 
15 
16 
17 

2o 18 
19 
20 
21 
22 

24 
25 
26 

V 27 
)0 28

TIME 
1 .00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1 .00 
1.00 
1 .00 
1 .00 
1 .00 
1.00 
1.00 
1 .00 
1 .00 
1.00 
1 .00 
1 .00 
1.00 
1.00 
1.00 
1 .00 
1.00

Name:Campus Survey 22-Oct-97 
'-18.6 Lcr: 0 8kg= 0.00 %2 Sigma=0.00 
-256. Lcr= 0 Bkg= 0.00 %2 Sigma=O.O0 
-2000 Lcr= 0 Bkg= 0.00 %2 Sigma=0.00

09:31

QIP = SIS

CPMA 
24.00 
74.00 
82.00 
85.00 
20.00 
95.00 
51 .00 
86.00 
22.00 
18.00 
20.00 
13.00 
14.00 
20 .00 
16.00 
22.00 
20.00 
30.00 
20.00 
41 .00 
22.00 
36.00 
31.00 
28.00 
25.00 
23.00 
23.00 
37.00

CPMB 
28.00 
13.00 
13.00 
17.00 
19.00 
40.00 
30.00 
71.00 
26.00 
15.00 
15.00 
15.00 
22.00 
19.00 
17.00 
20.00 
15.00 
28.00 
17.00 
45.00 
23.00 
14.00 
18.00 
22.00 
21.00 
14.00 
14.00 
19.00

CPMC SIS FLAG 
16.00 163.77 
17.00 42.910 
12.00 47.890 
13.00 64.050 
11.00 147.20 
18.00 81.380 
13.00 99.900 
19.00 122.80 
15.00 155.58 
10.00 167.50 
13.00 151.34 
14.00 171.67 
22.00 166.42 
13.00 162.35 
17.00 117 45 
20.00 116.09 
20.00 112.58 
11.00 127.01 
17.00 1:36-77 
18.00 122.24 
10.00 1:32.90 
11.00 61.550 
16.00 116.05 
17.00 121.47 
21.00 123.61 
14.00 117.85 
15.00 92.430 
19.00 103.63

II



RS-112 (8-96) Liquid S 

Survey I 
Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

cintillation 

)ata Sheet 

Date: 

Region:

10/20/97 

A

Time: 

Efficiency:

Bkg (cpm): 11.3

Serial #: Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey! 
Location (cpm) (dpm) (cpm) 

T-301 24 22 

T-302 G 1 <CLLD N 
T-303 10 < LLD 

T-304 11 < LLD 

T-305 17 10

I _

II-

LJ~__
Comments:

Performed By: 

Reviewed By:

Michele R. Sutton I'.2, /Cz7i47 Date: 

Date:

N-192

10:32 

58.6%

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

10/20/97



T--hs\ -T:?ýos

Protocol #: a Name:CampL 
Region A: LL-UL= 0.0-18.6 Lcr 
Region 8: LL-UL=18.6-256. Lcr 
Region C: LL-UL=256.-2000 Lcr 
Time = 1.00 QIP = SiS

1 
2 

3 
4 
5

TIME 
1.00 
1.00 
1 .00 
1.00 
1.00

CPMA 
24.00 
11.00 
10.00 
11.00 
17.00

CPMB 
17.00 
15.00 
20.00 
16.00 
17.00

is Survey 20-Oct-97 
-= 0 Bkg= 0.00 %2 Sigma=0.00 

"- 0 Bkg= 0.00 %2 Sigma=0.00 
"- 0 Bkg= 0.00 %2 Sigma=0.00 

CPMC SIS FLAG 
17.00 139.79 
15.00 163.27 
13.00 198:68 
14.00 212.51 
13.00 153.98

N-193

/,

10:32



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

Date: 

Region:

10/22/97 

A

Serial #: -

Time: 10:08 

Efficiency: 58.3% 

Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-306 328 540 

T-307 93 137 

T-308 321 528 

T-309 58 77 

T-310 147 230 

T-311 112 170 

T-312 43 51 

T-313 76 108 

"T-314 36 39 

T-315 17 7 

""T-316 24 19 

T-317 35 38

Comments:

Performed By: 

Reviewed By:

/

N-194

IGross Counts Net Activity GM Survey Location (cpm) (dpm) (cpm)

f I I

Date: 

Date: 10/22/9
zL�'�'8 / 

,

9i chele R. Sutton,ý ý /0/7;,F-•7 10/22/97



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-318 58 77 

T-319 23 17 
T-320 46 56 
T-321 20 12 
T-322 450 749 
T-323 164 259 
T-326 45 55 

"T-327 32 32 

T-328 16 5 

T-329 1268 2152 -

Date: 

Region: 

Serial #:

10/22/97 

A

Time: 10:08 

Efficiency: 58.3% 

Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Suttong,(.,• /0/1-3f,1 7 Date: 

SDate:

VI ''I

10/22197 

/ /

N-195

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

4 
1

+

I i I.

r t

T 
t

4.

1� 
4.

1 1 I



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: ThCarb 2000CA 
Suspect Isotope(s): Tritium 

Survey Instr. Model:

"IGross Countsl Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-324 128 22000 
T-325 485 818-

Date: 

Region: 

Serial #:

10/23/97 

A

Time: 16:25 

Efficiency: 57.8% 

Bkg (cpm): 12.4 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Michele R. Sutton ,K/// 7
Date:

N-196

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm (cpm)

10/23/97I |
Date:



- T�7

Protocol #t: 0Name: Canpus 
Region A: LL-UL-= 0.0-18.6 Lcr= 
Region B.: LL-UL=18.6-2S6. Ir 
Reg ion C: LL-UL. 25t-6. -2000 L. rý 
Time = 1.00 UIP = SIS

o SOg= 0,0 
o Sky= 0 .00 
o Bky~- 0.00.>

23-Oct -97 

%2 sigma=0 .0') 
%2 Sigma=0.00

TIME (:PM•A 
1.00 128.00 
1 . 00 485 .00

CPMB 
71-.00 
16.00

CPM'C *1$ FUA~G 
10 00 9470 

30
2
.00 "Q08

N-197

1 

2~



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet 

Job Description: NES Characterization Survey Date: 10/22/97 

Counter Used: TriCarb 2000CA Region: A 
Suspect Isotope(s): Tritium

Survey Instr. Model:

Comments:

Serial #: -

Time: 15:23 

Efficiency: 58.3% 

Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Recount

Performed By: 

Reviewed By:

Meele R. Sutton 9W 1012L,--31? 7 Date: ý Date: 10/22/97 

L Ti/

N-198

LoainGross Counts Net Activity GM Survey 
Loaton (cpm) (dpm) (cpm)

t .- .. / f / /



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 10/22/97 

-Zounter Used: TriCarb 2000CA Region: A 
Suspect Isotope(s): Tritium

Survey Instr. Model: Serial #:

Time: 15:23 

Efficiency: 58.3% 

Bkg (cpm): 13.1 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-322 44228 712
T-323 176 279 
T-329 1333 2264-

Comments:

& L

Recount

Performed By: 

Reviewed By:

Michele R. Suttor•J/ 0 /1Z3 1 Date: 

-)ý-ý,/-Date:

10/22/97

N-199

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

i + 4

. 4-.

1- I 4

t 
.t

T 
4.

4. 4.

i i i

¶ I I

Recount
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RS-112 (8-96)

Job Description: NES Characterization Survey 

Counter Used: TdCarb 2000CA 
.- Suspect Isotope(s): Tritium 

Survey Instr. Model:

Comments:

Date: 

Region:

10/17/97 

A

Serial #:

Time: 10:36 

Efficiency: 58.9% 

Bkg (cpm): 14.4 

Cal. Due Date: 

Bkg (cpm):

Recount

Performed By: 

Reviewed By:

Date: 

Date:

10/17/97

N-201

Liquid Scintillation 
Survey Data Sheet

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

T-6 3495 5909 

T-7 1391 2337 

T-9 259 415 

"T-18 59 76 

T-31 285 459 

T-82 28 23 

T-89 3286 5554



fR e C 0 kw

Pr;otocol #: 8 Name:Campus Survey,, 17-Oct-97 Regiun A: LL-UL= 0.0-18.6 Lcr= 0 Bkg= 0.00 %2 Sigma=0.O0 
Region 8: LL-UL=18.6-256. Lcr= 0 Bkg= 0.00 %2 Sigma=0.00 
Region C- LL-UL=256.-2000 Lcr= 0 Bkg= 0.00 %2 Sigma=0.00 
Time = 1.00 QIP = SIS

--- 1 2 

".1% 4 

T •7

TIME CPMA 
1.00 3495.00 
1.00 1391.00 
1.00 259.00 
1.00 59.00 
1.00 285.00 
1.00 28.00 
1.00 :3286.00

CPMB 
285.00 
148 .. 00 
124.00 

15 .00 
228.00 

16.00 
832.00

CPMC SIS FLAG 
8.00 20.910 

19.00 26.890 
22.00 86.890 
17.00 82.870 
53.00 120.45 
15.00 93.190 

.00.00 45.550

N-202

10): 3--,,



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet 

Job Description: NES Characterization Survey Date: 10/14/97 

( Counter Used: TdCarb 2000CA Region: A 
Suspect Isotope(s): Tritium 

Survey Instr. Model: Serial #:

Time: 

Efficiency: 

Bkg (cpm): 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

LIQ-1 46.6 56 
LIQ-2 33 33 
LIQ-3 47.6 58 

LIQ-4 32.45 33

LIQ-5 35.95 38

LIQ-6 32.5 33

LIQ-7 39.65 45 

LIQ-8 1394.95 2311 

LLIQ-9 13.5 1

LIQ-10 14.05 2 

LIQ-11 883.35 1455

Comments:

Performed By: 

Reviewed By:

/

-' *1 L

14:38 

59.8% 

13

!Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

-I I__ -I
I_ I ~ i

I 
I.

4 4 _____

t
1i I

I t I

r 4

+ 
4

1* iI

I iI

r 4

7 
+

*1� I. A.

I I I

T t I

Michole R. Sutton I/0/Zd• 1Date: 

f Date:

10/14/97

'I,/

N-203



LIC \- -ACM

Protocoi #:lj Name:H-3 20 min 
Region A. LL-UL= 0.0-18.6 Lcr= 0 
Region B: LL-UL=18.6-2S6. Icr= 0 
Region C: LL-UL=256.-2000 Lcr= 0 
Time = 20.00 QIP = SIS

S1) 

2 
" 33 

p ~ j4 

"1i .5 "7 ; 

te0 

IA 11

TIME 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20 .00 
20.00

CPMA 
46.60 
33.00 
47.60 
32.45 

1394.95 
39.65 
35.95 
13.50 
14.05 

32. 50 
883 .35

CPM8 
17.00 
19.50 
18.95 
17.40 

382.00 
18.60 
17.60 
20.70 
20.35 
19.70 
19.20

CPMC 
16.60 
15.20 
14.45 
14.75 
18.95 
13.80 
14.65 
14.90 
15.00 
14.30 
4.35

14-Oct-97 
Bkg= 0.00 %2 Sigma=O.0o 
Bkg= 0.00 %2 Sigma=0.O0 
Bkg= 0.00 %2 Sigma=0.00

SIS FLAG 
93.840 
120.45 
99.930 
112.34 
52.720 
109.17 
111.05 
183.86 
188.42 
129.27 
11.160

N-204

1438



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 

Job Description: NES Characterization Survey Date: 

Counter Used: TriCarb 2000CA Region: 
Suspect Isotope(s): Tritium 

Survey Instr. Model: SAriaI go

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

LIQ-12 3628.75 6057 

LIQ-13 56.05 72 

LIQ-14 272252 456012 

LIQ-15 319.9 514 

LIQ-16 13344.8 22332

10/15/97 

A

Time: 16:42 

Efficiency: 59.7% 

Bkg (cpm): 12.8 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

Miche R. Suton Date: 

4ý , Date:
/ f r /

10/15/97

N-205

WVl g•m •m
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RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 

Counter Used: TriCarb 2000CA Region: 
\-J Suspect Isotope(s): Tritium 

Survey Instr. Model: Serial A*

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

LIQ-17 16.45 3 

LIQ-18 13 < LLD 
BIOMED 81.5 112

T

t + I

2 1

10/10/97 

A

Time: 10:32 

Efficiency: 59.9% 

Bkg (cpm): 14.4 

Cal. Due Date: 

Bkg (cpm):

Comments:

Performed By: 

Reviewed By:

/•leR. Sutton / 0/10/2-/4-7 Date: 

/VZZýý A-IfDate:

10/10/97 

1i J7/P

N-207



LkAQ n2 - \%$B~miD17.k

Protocol #:I1 Name;H-3 20 min 
Region A: LL-UL= 0.0-18.6 Lcr 0 
Region 3: LL-UL=i8.6-256. Lcr= 0 
Region C: LL-.UL =25.-200) Lcru 0 
Time = 20.00 QIP = SIS

S4. TIME O W O ST - 1 20 .O00 

sW -2 20.00 
-3 20.00

CPMA 
13.00 
16.45 
81.50

C0MB 
17.10 
17.25 
18.25

Bkg= 0.00 
Bkg= 0.00 
Bkg= 0.00

CPMC SIS 
14.00 171.73 
13.75 170.40 
14.15 67.040

10-Oct-97 
%2 Sioma=0.00 
%2 Sigma=0.00 
%2 Sigma=0.O0

FLAG 
LAQ IT 

LtO 1

N-208

10:32



Liquid Scintillation 

Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TriCarb 2000CA 

Suspect Isotope(s): Tritium 

Survey Instr. Model:

Date: 10/10/97 

Region: A 

Serial #: -

Time: 14:27 

Efficiency: 59.9% 

Bkg (cpm): 14.4 

Cal. Due Date: 

Bkg (cpm):

Comments: Recount BIOMED.

Performed By: 

Reviewed By:

,Michele R. Sutton,

7

N-209

Date: 

Date:

10/10/97 

441n
Recount BIOMED.

RS- 112 (8-96)



RS-112 (8-96) 

Job Description:

Liquid Scintillation 
Survey Data Sheet 

NES Characterization Survey Date:

Counter Used: TriCarb 2000CA 

Suspect Isotope(s): Tritium 

Survey Instr. Model:

Region: A 

Serial #:

Time: 9:00 

Efficiency: 58.5% 

Bkg (cpm): 13.3 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

PT-1 986.8 1664 

PT-2 461.45 766 

PT-3 52.65 67 

BS-1 41.6 48 

BS-2 36.15 39 

BS-3 65.75 90 -

4.

I __________________ ______________________________ _____________________________________

Comments: Concrete Samples

Performed By: Mich,.e R. Sutton 

Reviewed By:

N-210

Gross Counts Net Activity GM Survey 
,Location (cpm) (dpm) (cpm)

+ 4

4. .1.

1* 1.

I I 4

I 4

I i 1.

T 4

4. 
4.

I I J

I I

4. 
4.

I. 
4.

I 4

Date: 

Date:

10/21/97

9F / I / I I -

10/21/97



C 0V\ucd-e Sc~wý u C

Pro'tocol vi:i Name:H-3 20 min 21-0ct-97 Region A: LL--UL= 0.0-18.6 L.cr= 0 Bkg= 0.00 %2 Sigma=0.00 
Region 8: LL-UL=18.6-256. Lcrv 0 8kg= 0.00 %2 Sigma=0.00 
Region C: LL-UL=256.-2000 Lcr= 0 Bkg= 0.00 %2 Sigma=0.00 
Time = 20.00 QIP = SIS

S# 

•- 2 

- 3 
4 

~- ~ - 2 - - 6

TIME 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00

CPMA 
986.80 
461 .45 

52 .65 
41.60 
36.13 
65 .75

CPMB 
134.85" 
140.00 

26 .15 

23.15 
22.10 
30.65

CPMC 
37.30 
61.35 
14.45 
15.50 
16.15 
15.15

SIS FLAG 
46.670 
72.220 
96.000 
113.20 
109.16 
97,520

N-211

09. 00



RS-112 (8-96) Liquid Scintillation 
Survey Data Sheet

Job Description: NES Characterization Survey 

Counter Used: TrCarb 2000CA 

•'---" Suspect Isotope(s): Tritium 

Survey Instr. Model:

Date: 10/23/97 

Region: A 

Serial #:

Time: 13:47 

Efficiency: 57.8% 

Bkg (cpm): 12.4 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

BS-4 57.1 77 

BS-5 37.75 44 

BS-6 55.36 74 

BS-7 58.35 79 

BS-8 38.65 45

Comments: Concrete Samples

Performed By: 

Reviewed By:

Michele R. Sutton

N-212

Date: 

Date:

10/23/97



Protocol #:11 Name:H-3 20 mi 
Region A: LL-UL= 0.0-18.6 Lcr= 
Region B: LL-UL=18.6-256. Lcr= 
Region C: LL-UL=256.-2000 Lcr= 
Time = 20.00 QIP = SIS

S * 
1 

:3 

4 
5

TIME 
20.00 
20.00 
20.00 
20.00 
20.00

CPMA 
57.10 
37.75 
55.35 
58.35 
38.65

CPMB 
22.30 
21 .25 
24.50 
23.75 
23.70

CPMC 
17.20 
15.90 
15.35 
15.30 
15.40

in 23-Oct-97 
0 Bkg= 0.00 %2 Sigma=0.00 
0 Bkg= 0.00 %2 Sigma=0.O0 
0 Bkg= 0.00 %2 Sigma=0.00

SIS FLAG 
91.070 
111.01 
93.300 
91.940 
122.03

N-213

13:47

F-ýsz- 1 - ?ý% 6



RS-112 (8-96) Liquid Scintillation 

Survey Data Sheet 
Job Description: NES Characterization Survey Date: 10/15/97 

Counter Used: TriCarb 2000CA Region: A 
Suspect Isotope(s): Tritium 

Survey Instr. Model: Serial #:

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 

LIQ-8 1394.65 2315 

LIQ-11 726.85 1196

t 1* 4

I. ______________ __________________ ___________

Time: 11:02 

Efficiency: 59.7% 

Bkg (cpm): 12.8 

Cal. Due Date: 

Bkg (cpm):

Comments: Recount LIQ-8 and LIQ-1 1.

Performed By: 

Reviewed By:

Mic~ele R. Sutton 4ýYAd dz/4/Z/7 Date: 
X Date:

N-214

10/15/97 

/ /Recount LIQ-8 and LIQ-11.



LDB4 UQOt

protocol V:II NaneH-3 2 
Region A, LL-UL=~ 0,0-13.6* Lor 
Region S: LL-UJL=D . 6 -256. Lcr 
Reg~ion V LL-*UL 2: 3w..-§Ž0O( L.cr 
rime =20.00 QIP = C 

so~ TIME CPMA CPMB 
lAO t 20.00 1394.6.3 376.45 

t%2 0.~0O0 726.85 20.80

:0 min 15-Oc~t-97 
0 Skg= 0.00 %2 Sigma=0.00 

- 0 Bko= 0.00 %2 Sigma=0.00 
0 Bkg= 0.00 %2 Sigma=0.00 

CPMC SIS FLAG 
18.95 51.800 
4.35 13.210

N-215

L 1: 0.-*



RS-112 (8-96 

Job Description: 

Counter Used: 
Suspect Isotope(s 

Survey Instr. Mode

) Liquid Scintillation 
Survey Data Sheet 

NES Characterization Survey Date: 

TrCarb 2000CA Region:

10/11/97 

A

Tritium

Serial #: -

Time: 

Efficiency: 

Bkg (cpm): 

Cal. Due Date: 

Bkg (cpm):

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm) 
BIOMED1 21 14 

BIOMED2 22 15 

BIOMED3 22 15

+ I

t 4

t f 4

I ______________________ ___________________________ __________________

�1*__
Comments: Area around BIOMED.

Performed By: 

Reviewed By:
Whel R. uttn OU~lf /06/47 Date: 

I( Date:

1/ 1 1/97 

//I

N-216

7:42 

59.8% 

12.8

Gross Counts Net Activity GM Survey 
Location (cpm) (dpm) (cpm)

1 I I

1 4 1

1 4 4

1� 
+

t 4. J.

i* v I

I 4

1 t +

+ 4* J.

1' 1 4

Tritium

Area around BIOMED.

el:



Pro~o~l t*~Name:Campus Survey
ReOn A;. ~LKL-U 0..0-18.6 ILcr

Region 5: LI -UL=18.6,-25b. Lcr= 
Regioni C: LL-UL=:256..-200() Lcr
Time = 1.00 QIP =SIS

T~ IME 
1 .00 
1.00 
1 .00

C:PMA 
K1 .00 
22 .00 
22.00

24.00 
:30 .00 

25.00

0 
0 
0

Bkg= 0.00 %2 Sigjma=0.00 
Bkg= 0.00 %2 Sigrna=0 .00 
Bku= 0).00 %2 Sigma=0 .00

CPMC SIS FLAG 
29.00 196.16 

17.00 170.33

?4217

23

ProLocol #: 0
07:42



Gamma Spectrometer

Soil and liquid samples were counted for 1-hr on the gamma spectrometer 
(EG & G High Purity Germanium Detector, Model # GEM-20180-P, S/N 
333-TP1092 1A). Contaminated smears and point samples were counted for 
1 0-min.

N-218



Radioactivity Concentrations in Background Soil Samples

Sample ID Location Radionuclides Activity 
(in pCi/g) 

BG-1 Vacant Lot Behind 763 Techwood Drive K-40 1.56x10 4 

Th-232 1.10x10 3 

U-238 7.07x1 02 

BG-2 Vacant Lot Behind 763 Techwood Drive K-40 9.32x1 03 

Th-232 5.11x10 2 

U-238 4.47x1 02 

BG-3 Vacant Lot Behind 763 Techwood Drive K-40 2.24x101 
Kr-85 8.21x10 1 

Th-232 1.32x100 
U-238 9.58x1 0' 

BG-4 Vacant Lot Behind 763 Techwood Drive K-40 2.19x10 1 

Th-232 1.39x1 0° 
U-238 <BKG 

BG-5 Vacant Lot Behind 763 Techwood Drive K-40 1.9x10 1 

_Th-232 1.08x10° 
U-238 <BKG 

BG1-5Comp Vacant Lot Behind 763 Techwood Drive K-40 1.98x101 

Th-232 1.08x10 0 

U-238 8.93x10"1 

BG-6A Vacant Lot Behind 763 Techwood Drive K-40 2.42x1 01 
Th-232 1.48x1 00 
U-238 1.39x10'

N-218A



Nee~v " .... ~ --- 

,-anvz,-. T-ec-oL0-C~y 
GDR C Version 3.0 

Sample 1D 3G-1 

Sample Size ... ....... .. 1.00e+000 g- Spectrum File . . ................Mp.SpC 
Sampling Start ....... 10-08-97 11:07 Counting Start ..... ... 10-08-97 11:07 
Sampling Stop ....... .10-08-97 11:07 Live Time ... ......... .. 3600 Sec 
Current Date ......... 10-11-97 10:28 Real Time ...-........  
-----------------------------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-05-;6 10:4q 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*EnA 3 12- 5-95 : 
Where En = Sqrt(Energy in key) 

-------------------------------------------------------------------------------
Sensitivity .... .......... 2.00 Search Start / End ..... .. 0 / 4095 
Sigma Multiplier ........... .. 1.00 1 
-----------------------------------------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
S(keY ) CHANNEL COUNTS CERTA INTY COUNTS COUNTS (keV ) FLAG 

1 78.01 145.06 93 42 75 686 1.09 
2 209.44 418.30 57 32 59 387 1.02 NET < CL 

" "- 3 238.83 479.39 493 36 51 357 1.17 
4 295.24 596.68 148 24 36 179 1.51 
5 338.31 686.21 108 26 45 202 1.37 
6 351.81 714.28 229 26 40 175 0.93 
7 510.03 1043.21 108 21 35 123 1.74 
8 582.42 1193.71 227 19 21 48 1.59 
9 608.49 1247.92 161 20 28 81 1.65 

10 909.38 1873.46 131 17 23 50 1.78 
11 967.35 1993.99 89 14 20 40 2.14 
12 1457.40 3012.80 400 22 16 21 1.86 
13 1760.09 3642.10 41 9 12 12 2.32 

N-219



__ - ~~~-ear-~

Quantum :echnoogy 
GDR C Nuclide Activity Summary 

a- oMre 7 73G-7

Sample Size . .  
Sampling Start.  
Sampling Stop 
Current Date.

* . 1.00e+000 g i Spectrum File 
.10-08-97 11:07 Counting Start ....  
.10-08-97 11:07 Buildup Time .......  
.10-11-97 10:28 Decay Time .........

:10-08-97 :::07 
.. 3.00e-C0O Hr 
.. • . 0 - , -

Ef :•cency Filec:\gdr\eff\550mlliq.ef Library File. . .c:\gdr\Librarv\nes .  
I IDGeneral Radionuclide Analysis Library 

-------------------- --------------------------------------------------------------
Ef.= I/ r0.66e-002*Ený_2.92e+000 + 4.02e+002*En^8.62e-001] -

am r inii>8.0 ...-Da ii<= 0-f------------------------------------------------_s 
-;mma Fract-ion Limit >= ... 80.00 1 Decay Limit- <=. . . . 3 . %ý30

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction

93 U-238 
93 TH-232 
93 Hg-197 
93 Pt-197 
93 Fr-223 
93 Ce-144 
93 Hg-197 
93 Hg-199m 
93 Xe-133 
93 Ba-133 
93 U-235 
93 U-235 

493 Xe-133m 
493 Fr-223 
493 Th-227 
493 U-235 
493 TH-232 
493 Te-131m 
493 Ra-224 
493 Xe-125 
493 IN-116M 
493 Eu-152 
148 Ce-143 
148 U-238 
148 Ir-192 
148 Tl-210 
148 Ag-113 
148 TB-160 
148 Pa-231 
148 Pa-233 
148 Ga-67 
108 Mg-27 
108 Au-196

77. 1 
77.11 
77.35 
77.35 
80.00 
80.00 
80.20 
80.20 
80.99 
81.00 
81.07 
83 .78 

233.20 
234.60 
236.00 
236.00 
238 .63 
240 .93 

241.08 
243.40 
244.59 
244,67 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
332.73 
332.90

0.1070 
0.1750 
0.1900 
0.1700 

0 .0200 

0.0340 
0 .1110 
0.3700 
0.3429 
0.1480 
0 .2460 

0.1000 

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

6.26e-003 
6.26e-003 
6.26e-003 
6.26e-003 

6. 26e-003 
6.26e-003 
6.26e-003 
6.26e-003 
6.26e-003 
6.26e-003 
6. 26e-003 
8.24e-003 

8. 24e-003.  
8.24e-003 
8.24e-003 

8. 24e-003 
8 .24e-003 

8. 24e-003 
7. Ole-003 
7. Ole-003 
7. Ole-003

0.0900 7.01e-003 
0.2740 7.01e-003

1 

1 
1 

1 
1 

1 
1 
3 
3 
3 

3 
3 
3 
3 
3 

4 
4 

4 

4 

\, S 
S.j

78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 
78.01 

238.83 
238.83 
238.83 
238.83 
238.83 
238.83 
238.83 
238.83 
238.83 
238.83 
295.24 
295.24 
295.24 
295.24 
295.24 
295.24 
295.24 
295.24 
295.24 
338.31 
338.31

1.00e+000 1.04e+003 
1.0!e+000 6.32e+002 
9.95e-001 5.91e+002 
9.81e-001 6.69e-002

1.00e+000 
9. 95e-001 
3 31e-001 
9 97e-001 
1 00e+000 
1. 00e+000 
1. 00e+000 
9. 94e-001 

L. 00e+000 
1. 01e+000 
9.39e-001 

9. 80e-001 
6. 99e-001 
1.00e+000 
9. 90e-001 
1.00e+000 
1. 00e+000

5. 5e+003 
3 30e+003 
3 04e+003 
3 .02e+002 

3. 26e÷002 
7. 54e+002 
4. 54e÷002 
4. 52e+003 

4.08e+0C3 
14.03e-003 

6.02e-003 

1.60e+003 
1.69e+005 
5.82e+003 
3. 82e+002 
8. 24e+002 
5.52e+002

9.38e-001 1.88e+003 
1.00e+000 5.79e+002 

9.99e-001 2.51e+003 
9.96e-001 8.38e+002 
2.25e-001 5.75e+004 
9.98e-001 5.63e+002

N-220

Decay Conc

0.0633 
0.1900 
0.0100 
0.2300

7. 01e-003 
7. Ole-003 
6.27e-003 
6.27e-003

I



7 

6 7 

7 
7 
7 
7 
7 
7 
7 
7 
8 

9 
9 

9 
9 
9 
9 
9 

10 
30 

12 
13 

13 i23

330 31 

338.3i 
33. 3' 
338 31 
338 31 
338 31 

351 91 
351 81 
3 5 1 81 

351- 81 
351. 1 
351.81 
351 .91 
351 .31 
351 81 
510 .03 
510 .03 
510 .03 
510 .03 
510 .03 
510 .03 
510 .03 
510 .03 
582.42 
582 .42 
608.49 
608.49 
608 .49 
608.49 

08 .49 
608.49 
608.49 
608.49 
909.38 
909.38 
909.38 
967.35 
967.35 
967.35 
967.35 
967.35 
967.35 
967.35 

1457.40 
1760.09 
1760 .09

13 T 2 3-2 1139 ::--232 
':78 Ra-223 
803 Ac-228 

1!08 Cs-136 
108 Cs-136 
108 HF-175 
108 EU-!52M 
3.03 Eu-152 
229 HF-181 
229 Ho-167 
229 Pt-197m 
229 Na-24 
229 Bi-211 
229 U-235 
229 U-238 
229 Au-196 
229 Sa-133 
108 Mo-101 
108 Te-12! 
108 Tl-208 
208 Kr-79 
108 Annihila 
108 Zn-71m 
108 Rh-106m 
108 KR-85 
227 Tl-208 
227 TH-232 
161 Sb-124 
161 Cs-134 
161 Kr-79 
161 Sb-125 
161 Bi-214 
161 U-238 
161 Ir-192 
161 Ag-108m 
131 TH-232 
131 Ac-228 
131 Sb-129 
89 TB-160 
89 EU-152M 
89 Eu-152 
89 Ac-228 
89 TB-160 
89 Ac-228 
89 TH-232 

400 K-40 
41 U-238 
41 Bi-214

335.2 

333.50 

338 .70 
340. 60 
340.60 
343 .40 
344.20 
344.30 
345.95 
346.50 
346.50 
346.55 
351.00 
351.10 
351.99 
355. 70 
356.00 
505.88 
507 .59 
510..72 
511.00 
511.00 
511. 55 
511.70 
514.00 
583 .14 

583 .14 

602 .72 

604 .66 
606 .10 
606.82 
609.30 
609. 32 
612.45 
614.37 
911.07 
911.20 
914.60 
962.36 
963.50 
964 .00 
964 .40 
966 .17 
968 .80 

968.90 
1460.81 
1764.28 
1764.50

0.2550 2.56e-003

0.1746 
0.1070 
0.1504

2.56e-003 
1.80e-003 
1.53e-003

.12'! 

,.4890 
0.4676 
0.8692 
0.0250 
0.2720 
0.1400 
0.5700 

0. 000 

0 .1200 
0.3710 
0.8760 
0.6200 
0.1135 
0 .1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

6.27e-003 
6. 27e-003 
6. 27e-003 
6. 27e-003 

6.27e-003 
6. 07e-003 
6.07e-003 
6. 07e-003 
6. 07e-003 

6.07e-003 
6. 07e-003 
6. 07e-003 
6. 07e-003 
4. 44e-003 
4. 44e-003 

4 .44e-003 
4.44e-003 
4 .44e-003 
4. 44e-003 
4 .44e-003 

3 .96e-003 

3. 82e-003 
3.82e-003 
3 .82e-003 

3.82e-003 

3.82e-003 
3. 82e-003 
3. 82e-003 
2.70e-003 

2.70e-003 
2. 56e-003 
2. 56e-003 
2. 56e-003

1.00e+000 1.02e+003

1. 01e+000 
1.00e+000 
1.00e+000

1.48e+003 
1.56e+004 
.33e+003

INITIAL NUCLIDE EVALUATION

::lide Energy Fraction Status Halflives

."-238 77.11 0.1070 Present 
295.22 0.1920 Present

N-221

S33e-300 

O.6e-COO 

9. 9e-000 

9.31Ce-001 

9.997e-001 

9.90e-001 
1.0O0e+000 

1.00le+000 

1.01~e+000 
1. O0e+s000 

9. 90e-001 
1.00~e+000 

1.00~e+000 
1.00~e+000 
1. 00e+000 

9. 25e-001 
1.00~e+000 
9. 64e-001 
1.00e 000

277.3-.I0O 

4 37e-.C 3 
4.7-5e-300 

3..03e-t-.003 

1. 23e-003 
1. 33e+-002 
7.1_e--00 
2.47e+-002 
4.46e+004 

1..3e.003 
3 . 22e+002 
3. 25e+,002 
3.95e-003 
6. 09e+003 

6.86e-002 
5. 83e-003 
3.40e-ý02 
1.24e-,302 

1.84e+003 
2.61e-003 
2.26e+003 

3.82e+003



- -, 

533.-3 

' 7 
- .890 

-otal 

77.343 

Hg-197 77.35 

80.20 
L91.38 
268.73 
Total 

Pt-197 77.35 
191 .31 
Total 

234.60 
Total 

te-144 30.00 
133.54 
Total 

Hg-199m 30.20 
158.37 
374.10 
Total 

Xe-133 80.99 
Total 

-- 133 81.00 
276.40 
302.85 
356.00 
383.85 
Total 

U-235 81.07 
83.78 

143.76 
185.72 
236.00 
269.60 
351.10 
Total 

TB-160 86.80 
197. 04 
215.65 
298.57 
876.37 
962 .36 
966 .17 

1177.95 
1271.88 

Total 
u-175 89.36 

343 .40 
432.80 
Total 

Ga-67 93.30

231'3 
1 753 

J .4310 
3 12'01 

0. 3090 

0.2900 
0.1746 
1.4997 
0.1900 
0.0340 
0.0057 
0.0005 
0.2302 
0 .1700 
0.0350 
0 .2050 
S.000i 
S.0001 

0.0002 
0.0200 
.1110 

0.1310 
0.1110 
0.5840 
0.1380 
0.8330 
0.3700 
0.3700 
0.3429 
0.0709 
0 .1816 

0 .6200 
0.0897 
1.3051 
0.1480 
0.2460 
0.1050 
0 5400 
0 .1100 
0 .1340 
0.1200 
1.4030 
0.1340 
0 .0524 

0 .0402 

0.2740 
0.3000 
0.1000 
0 .2550 
0.1550 
0 .0760 
1.3866 
0.0235 
0 .8692 
0.0156 
0.9083 
0.3800

Present 

Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 

Absent 
Absent 
PRESENT 
Present
Absent 
PRESENT 
Unable to 
Unable to 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent
Absent 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
PRESENT 
Absent

1.4997/ 1.4997 =

0.2240/ 0.2302

0.1700/ 
Calc 
Calc 

0.0002/

0.2050 = 

0.0002 =

0.0200/ 0.1310 

0.1110/ 0.8330 = 

0.3700/ 0.3700 = 

0.9629/ 1.3051 =(

0.6240/ 1.4030 = 

0.6290/ 1.3866 = 

0.8692/ 0.9083 =

i....2672 %) .1 . .. - -

13..3253 U) 0.00) 

100.0000 % 0.000 

73.7798 %) 0.000 

44.4761 % .  

45.3628 %) 0.000

95.6952 %)

N-222

(



334 .27 
.2.30 

773 .67 
732 .49 
793 .75 
822.78 
q52 .21 

1206 60 
Tcca1 

>Tc-239 .05. 10 

"119.30 
228.10 
277 .0 
3-15 .90 
334 .30 
Tota! 

'7'152M 121.78 
344.20 
341.60 
963.50 
Total 

,u-152 121.78 
244.67 
344.30 
778. 90 
964 .00 

1085.80 
1112.07 
1408 .08 

Total 
HF-181 133.05 

136 .25 
345.95 
482.16 
Total 

!N-116M 137.92 
244.59 
416.88 
463 .13 
818.65 

1097.23 
1293 .49 
1507 .50 
1601.12 
1752 .42 
2212.21 

Total 
Oa-223 144.30 

154.30 
269.60 
338.60 
Total

3752 
- 0755 

0 0952 
0.0557 
-3 07756 0 .3800 

03. -380 
0.0609 
0.2093 
0 .11-37 
0.0971 
7 .. 635 
0 2320 
0.0410 

0.1270 
0 .1420 

0.0150 
0.0200 
0.5770 
0.0720 
0.0250 
0.1470 
0.1200 
0.3640 
0.3068 
0.0772 
0.2720 
0.1272 
0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.4300 
0.0610 
0.1400 
0.8600 
1.4910 
0.0350 
0.0038 
0.2937 
0.0083 
0.1372 
0.6791 
1.0000 
0.1186 
0.0107 
0.0289 
0.1858 
2 .5011 

0.0001 
0.0001 
0.0001 
0.0001 
0.0004

Abs en: 

Presen!: 
Absenzt 
Absent: 
Absentz 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
Absent 
Present 
Absent 
Absent 
Absent 
ABSeNT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
Absent
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Unable to 
ABSENT (

0.1707/ 1.5535 =

0.0200/ 0.5770 =

0.1450/ 0.3640 =

0.4925/ 1.3688 = 

0.1400/ 1.4910 = 

0.0038/ 2.5011 =

Calc 
0.0001/ 0.0004 =

3.4052 5 

39.8352 %) 

35.9804 1) 

9.3897 %) 

0.1519 %) 

"25.0000 %)

N-223

q.•

13. .a 

0.000 

C.100

(



.333.517 

46i .56 
77.6 

ToDt ai 
Xe- !25 188.43 

-43 40 
To al 

Mo-10 1 1 1 . 93 

50D. 38 
653.53 

1012. 35 

Ac-22 239.50 

790.50 
311.20 

964.40 
968 .80 
Total 

-133m 233.20 
Total 

7h-227 236.00 
329.90 
Total 

Ra-224 241.08 
Total 

Kr-79 261.30 
397.50 
511.00 
606.10 
Total 

7a-231 283.60 
29-9.90 
302.50 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

-r-192 295.96 
308.46 
316.51 
468.06 
612.45 
Total 

-210 296.00 
795.00 

1060.00 
1210.00

S1300 

1.3840 
"- . 520 

". 20 

.0180 
3.3390 

.5500 
).2871 
0 .8371 
0 .1810 
0 .1135 

1930 

0 .1135 
0 .6670 

0001 

0.0001 
0.0001 
0.0001 
0.0006 
0.0006 
0.1000 
0.1000 
0.0001 
0.0001 

0.0002 
0.0001 
0.0001 
0.1270 
0.0950 
0.1500 
0.0810 
0.4530 
0.0001 
0.0001 
0.0001 
0.0003 
0.4200 
0.0525 
0.0512 
0.5237 
0.2872 
0.2965 
0.8290 
0.4808 
0.0543 
1.9478 
0.0001 
0.0001 
0.0001 
0 .0001

AbCsent 
Absen: 
Absen: 
Absent 
PAbsent 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 0.  
Absent 
Present 
Absent: 
Absent 
Absent 
AbsenT Absent 

Unable to Calc 
Absent 
Unable to Calc 
Unable to Calc 
Unable to Calc 
ABSENT ( 0.  
Present 
PRESENT ( 0.  
Unable to Calc
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absent

0.  
Calc 

0.

Present 
Present 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
ABSENT 0.  
Present 
Abseni 
Absent .  
PRESENT 0.  
Present 
Absent 
Absent 
Absent 
Present 
ABSENT 0.  
Unable to Calc 
Absent 
Absent 
Absent

0520/ 0.8390 = 

2871/ 0.3371 = 

.135/ 0.5670 =

0004/ 

1000/ 

0001/ 

0001/

0.0006 = 

0.1000 = 

0.0002 = 

0.0001 =

2310/ 0.4530 = 

0001/ 0.0003 = 

4200/ 0.5237 =

3415/ 1.9478 =

96 :,67 

50.0000 %'

100.0203

50.9934 ½. -.  

33.3333 %; 

80.1986 1) 3.00

17.5326 %) 0.000

N-224



-790 

345.50 

zToal 
Au-,9 332.90 

70 
Total 

:n-!ism 336.20 
cal 

Ru-3-5 336.40 
!0630 

Total 
-• 13 G 3a 4 0 :ý 

343.50 
318.30 
318.50 

1048.07 
1048 .10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-211 351.00 

Total 
Zn-71m 386.28 

487.34 
511.55 
396.97 
620.19 
Total 

"Ag-i08Dm 434.00 
614.37 
722.95 
Total 

Rh-106m 450.80 
511.70 
6156.10 
748.50 

1046.70 
Total 

Te-121 507.59 
573.14 
Total 

T1-208 510.72 
583.14 
Total 

.inihila 511.00 
Total 

KR-85 514.00

3.3533 

3.3700 
.4333 

3. 2390 
0.5700 
0.8090 
0.2300 

.8760 
1.1060 
0.4590 
0 .4590 
0.7100 
0.2100 
0.9200 
S.4890 

0.4676 
0.9970 
0.9970 
0.7976 
0.7980 
0 .1974 

4.7436 
0 .1110 
0.1110 
0.0100 
0.0100 
1 .0000 
0.0100 
1.0300 
0.0001 
0.0001 
0.9200 
0.6164 
0.2806 
0.2750 
0.5612 
2 .6542 
0.9050 
0.9320 
0.9230 
2.7600 
0 .2450 

0.8640 
0.2040 
0.1950 
0.3070 
1.8150 
0 .1767 
0.8030 
0.9797 
0.0001 
0.0001 
0.0002 
1.0000 
1.0000 
0.0041

Absen

P-resen-: 

2RESEN: 

Present 

Present 
ABSENT 
Present 

PRESENT 
Present 

Absent 
ABSENT 
Present 

Present 
Absent: 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absent 
Present
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent

Present 
Absent 
Absent 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present

0.5700/ 0.909,9 

1.1060/ 1.1060 

0.4590/ 3.4590 = 

0.7100; . 3.920 =

0.9566/ 4.7436

0.1110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

0.2806/ 2.6542 = 

0.9320/ 2.7600 = 

0.8640/ 1.8150 =

0.1767/ 
Calc 
Calc 

0.0002/ 
Calc 

1.0000/

0.9797 = 

0.0002 = 

1.0000 =

7T.4574 %

* -- ' nfl,-,,

20.1661 1) 

1.30.0000 %) 

0.9709 0 

100.0000 %) 

!0.5712'% 

33.7581 ) 

47.6033 %) 

18.0361 %) 

100.0000 %) 

100.0000 %)

N-225

0.005 

03.000

0.000 

0.300

k•_j

( 

(

, - - : C.



zb-2

i "-2

';4 .66 

793.76 

.24 692 .72 
•7245.932 
722.7-/3 
199102 

Total 
1-4 509.30 

763 .40 
i12 .30 
1764.50 

Total 
1460.31 

Totai

3.1330 
1.0010 

-.0838 
0 1543 
0.9756 
0.8544 

.03073 

21. 1554 
0.9830 
0.0723 

.1130 

0.4900 
1 a'83 
S.0001 

0.0001 
0 . 0001 
0.0001 
0.0004 
0 .1070 

0.1070

ABESEN:T 

As e 

Absent 
Aresent 
Present 
Absent 

ABSENT 
Present 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
Absent 
Absent 
Unable to 
ABSENT 
Present 
PRESENT

0.9756/ 2.1554 =

0.9830/ 
Cal c 

Calc 
0.0002/

1.6583 =

0.0004 = 530.0000 %>

0.1070/ 0.1070 = 130.30C3 % '.. n 

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

PEAK CONTRIBUTION CORRECTION 

Reference Energy Line ===>> Calculated Contribution "c# Old Area Nuclide Energy cts/dis Ref Area Energy ctsidis- Yew Area 

! 93 U-238 609.32 1.76e-003 161 77.11 6'.69e-104 61 
1 1 32 TH-232 911.07 7.83e-004 131 77.11 1.09e-003 32 
3 493 TH-232 911.07 7.83e-004 131 238.63 3.55e-003 493 
4 148 U-238 609.32 1.76e-003 161 295.22 1.35e-003 123 
5 108 TH-232 911.07 7.83e-004 131 338.40 7 .53e-30,4 13 
6 229 U-238 609.32 1.76e-003 161 351.99 2.25e-003 206 
3 227 TH-232 911.07 7.83e-004 131 583.14 1.22e-003 

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

PEAK INTERFERENCE CORRECTION 

Pk# New Area Nuclide Energy Status

Hg-197 
Pt-197 
Fr-223 
Hg-197 
Xe-133 
Xe-133m 
Fr-223 
Ra-224 
Ce-143 
Ag -113 
Au-196 
In-l15m 
HF-175 
Pt-197m 
Bi-211 
Au-196

77.35 
77.35 
80 .00 
80.20 
80.99 

233.20 
234.60 
241.08 
293 .26 
298.40 
332.90 
336.20 
343 .40 
346.50 
351.00 
355.70

Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 

N-226

[ 
f 
L 

[ 
ii

Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net

Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical

Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Leve-l 
Level 
Level 
Level 
Level 
Level 
Level

3 
3 
3 
4 
4 
5 
5 5 
5

0 
0 
0 
0 
0 
0 
0 
0 

25 
25 

0 
0 
0 

23 
23 
23

C . : : :

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



- - - - - - - - - --a- - - - - - - - - - - -- - - - - -

J~g-197 77.35 
S3.20 

"U3.73 

Pt-197 77.35 
191 .31 

To tal 
F -2 2/ 3 0.00 

234.60 

10 -. Tot:al 
HE-175 0.99.  

343.40 
432.30 
Total 

Xe-133m 233.20 
Total 

Ra-224 241.08 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

ý,g-113 298.40 
Total 

Au-196 332.90 
355.70 
Total 

In-h5m 336.20 
Total 

2t-197m 346.50 
Total 

351.00 
Total

3.0340 
3.0057 
3.3005 

*.2302 
0 1700 
0.0350 
0.2050 
0.0001 
0.0001 
0 .0002 
0 .3700 

.3700 

.30235 

.8692 
0. 0156 
0 9083 
0.1000 
0.1000 
0.0001 
0.0001 
0 .4200 
0.0525 
0.0512 
0.5237 
0.0900 
0.0900 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0 .1110 
0 .1110 
0.0001 
0.0001

0.0000/ 0.2302 = 

0.0000/ 0.2050 = 

0.0000/ 0.0002 = 

0.2000/ 0.37% =

Ansen: 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
AAbsent 
.Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absen: 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT

0.0000/ 0.5237 = 

0.0000/ 0.0900 = 

0.0000/ 1.1060 = 

0.0000/ 0.4590 = 

0.0000/ 0.1110 = 

0.0000/ 0.0001 =

- �

0.0000

0.3000 1) 

0.0000 %) 

*0.0000 %) 

0.0000o %)

FINAL ACTIVITY REPORT

Conc +--K1'.00sigma 
(pCi /g--

Half life 
(hrs)

MPC 
Fraczion

Fraction -------------------------------------------------=------------

Average: 
77.11 

295.22 
351.99 
609.32 

1764.28 
Average: 

77.11 
238.63 
338.40

7. 07e+002 
6 82e+002 
6 85e+002 
6 85e+002 
6. 86e÷002 
1. 33e+003 
1.10e+003 
2. 17e+002 
1. 03e+003 
1. 07e+003

+-5.35e+001 4.12e+013 
+-4.66e+002 
+-1.31e+002 
+-8.72e+001 
+-8.36e+001 
+-2. 90e+002 
+-5.44e+001 1.24e+014 
+-2 .83e+002 

+-7. 53e+001 
+-2 .57e+002

5 of 5

N-227

0 . 0 C

- .3200

3~.0G0-

Nuclide
Energy 

(keV)

UJ-238

-232

2eaks 
Found

0.00

6 of

0.0000/ 0.9083 = 

0.0000/ 0.1000 = 

0.0000/ 0.0001 =



51.00 
5 34.0

BKG 

4.46e-s-04 -- 3.78eQ603 
1.56e.t004 -I-3.43e+&002

1.30ef003 

9.9- G 3

TMAL 6 .20e+004 pCi /'g MPC Tacal: 

UNKNOWN PEAKS 

E~nergy .enzroid Net Un- C. L. Bkg. FWH-M N 
7ek thannel Counts Cerrainmy Counts Coun:s ikeV) larma sec 

No ne 

W-228

K- 4 .



T-e-v , -esea. --- --'- - 3,= - 2 

GDR_ Version 5.3 

3;ample Size ... 0e+0 g Spectrum Fe . .  
Sampl~ing Starz . . . . . 10-08-97 12:15 Counting Star-_ .1.. . 10-09-97 : Sampling Stop ....... .10-08-97 12:15 Live Time .... ........  
Current Date ......... .. 10-11-97 10:29 Real Time ...........  
--------------------------------------------------------------

Detector #: 22 -nergy(keV) 8.24 + 0.481*Ch + 0.00e+000*Ch^2 + 0.00e+000*Ch^3 !2-23-96 

7WHM(keV) 0.98 + 0.006*Ln + 6 .22e-004*En^2 + 0.00e+000*L_^ - -.  
Where En = Sqrt (Energy in keV) 

--------------------------------------------------------------------------------.ensi:iv iC . ......... .2.00 1 Search Start / End ...-.
Sigma Muit p1  .e . .. . . . . . . . 1.00 

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

PEAK SEARCH RESULTS

PK. ENERGY ADDRESS NET UN- C.L.  
(keV) CHANNEL COUNTS CERTAINTY COUNTS 

L 186.45 370.50 79 33 58 
2 238.89 479.53 195 28 43 
3 295.21 596.60 93 24 40 
4 351.80 714.25 115 23 39 
5 510.60 1044.41 116 20 33 
6 582.54 1193.96 107 15 21 
7 608.39 1247.71 106 16 24 
8 909.72 1874.18 77 13 19 
9 966.89 1993.03 30 13 23 

!0 1457.38 3012.76 239 17 13 
1760.27 3642.48 35 8 12

BKG FWHM 
COUNTS fkeV) FLAG 

375 1.00 
253 1 1 
177 1 .4 
156 1.54 
100 2.2 

46 1.32 
62 1.24 
32 1.63 
50 1 .30 
13 1.92 
12 0 .83

N-229



S-u-mary 

7C 

------------------------------------------------------------------------------
p -a SJze . . . . . . . 1.010e+00-3 g Spectrum Fi --am . . . . . . . . ..  -- lipling St:ar!: . . . . .10-08-97 12-1-5 1 

a Mr) 14 - I Counting Start: . . . . . 7 
StOID . . . . .10-08-97 1-2:15 Buildup Time . . . . . . . .  

rrent: Date . . . . . .10-111-97 10:29 Decay Time . . . . . . . . S ------------------------------------------------------------------------------

Fý-'ýý-ý_:',,,adr\ef'\550mlliq.ef 74brarv -ile.  
.. . . . . . . . . . . . . . . . . . IDGeneral Radionuc-, :.ae ------------------------------------------------------------------------------

ý02*17n^-2.92eý000 , 4.02e+G02*En^3.ý-z2e-0011 
-------------------- : ----------------------------------------------------------
amma -7--aczJ -n 7 4 Mi t >= . . 1! 3 . !'. n rý :- = , f 80.00 1 , Decay Limit <=

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction Eff Decay C -- n C

2 
2 
2 
2 
2 

2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4

1.36.45 
186 .45 
1-86.45 
1-86 .45 
1.86.45 
186.45 
186 . 45 
186.45 
186.45 
186.45 
186.45 
18 6 . 4 5 
233 .89 
121`38 . 8 9 
238.89 
238.89 
238.89 
238.89 
238.89 
238.89 
238.89 
238.89 
295.21 
295.21 
295.21 
295.21 
295.21 
295.21 
295.21 
295.21 
295.21 
351.80 
351.80

79 Mo - 9 9 
79 Cu-67 
79 Ga-67 
79 U-23S 
79 Ra-226 
79 Xe-125 
79 In-114m 
79 Pt-197 
79 Hg-197 
79 Zn-72 
79 Mo-101 
79 Fe-59 

195 Xe-133m 
195 Fr-223 
195 Th-227 
195 U-235 
195 TH-232 
195 Te-131m 
195 Ra-224 
195 Xe-125 
195 IN-116M 
195 Eu-152 

93 Ce-143 
93 U-238 
93 Ir-192 
93 Tl-210 
93 Ag- 113 
93 TB-160 
93 Pa-231 
93 Pa-233 
93 Ga-67 

115 HF-181 
115 Ho-167

18 1. 07 
184 . 50 
184.60 
185.72 
186.20 
188.43 
190.24 
191.31 
191.38 
191.50 
191.93 
192.34 
233 .20 
234.60 
236.00 
236.00 
238.63 

ý240 .93 

243.40 
2 4A .59 
244.67 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
345.95 
346.50 

N-230

0.0629 
0.4700 
0.2360 
0.5400 

0.5500 
0.1564 
0.0350 
0.0057 
0.0940 
0.1810 
0.0311 
0.1000 

0. 1i00 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

9. 66e-003 
9 66e-003 
9 66e-003 
9. 66e-003 

9.66e-003 
9. 66e-003 
9.66e-003 
9 . 6 6 e - 0 0 3 
9.66e-003 
9 . 66e-003 
9.66e-003 
8.24e-003 

8.24e-003 
8.24e-003 
8.24e-003 

8 . 24e-003 
8.24e-003 
8.24e-003 
7. Ole-003 
7. Ole-003 
7. Ole-003

9.:-,5e-001 
9. 4 e -0 0 1 1 1 .z 
9-96e-OCI 2. Z 

9.80e-001! 
ý.00e+0000 3 . 3 e + .0 2 
9.81e-001 I.- ' 79eýCr!3 
9.95e-001 !.08e-001i 
9.93e-001 6.-8e+002 
3.3le-001 

9 . -::ý 41 e 

.00e+0001 !.'2e-ý03 
1.01e+000 4..,-Be-.)02 
9.89e-,-',Gl 2.38eýnn3 

9.80e-001 6.32e-002 
6.99e-001 6.69e+004 
1.00e+000 2.30e+003 
9.90e-001 2.40e+002 
1.00e+000 5.18e-002 
1.00e+000 3.47e--ýC2 

9.38e-001 1.13e+003 
1.00e+000 3.9-4e+002 

9.99e-001 1.58e-003 
9.96e-001 '.27,--ý-002 
1.00e+000 1.02e+003 
8.96e-001 2.73e+002

0.0900 7.01e-003 
0.2740 7.01e-003

0.0633 
0.1900 
0.1400 
0.5700

7 . 0 1 e - 0 0 3 
7. Ole-003 
6 . 07e-003 
6. 07e-003



( 7 

5 

7 

-7 7 
7 

7 
7 

37 

7 
7 

9 
9 

9 
<~9 

9 

-9 

.f 

4.1

51.3 60 
510 .60 
510.60" 

582.54 
=5 82 54 

8• .,' 39 
9108 .39 
708 .39 
608 .39 

508.39 
9-08 . 39 

909. 72 
909 .72 
909.72 
966 .89 
966 .89 
966 .89 
966 .9 
966. 89 
966 .89 
966 89 

1457.38 
1760 .27 
1760 .27

-- 233 
15 Au-!9 
15 3a-133 

116 Te-121 
116 T1-208 
_19 Kr-79 
•11 Annihila 
116 Zn-71m 
116 Rh-106m 
1 aoKR-85 
107 T1-208 
107 TH-232 
106 Sb-!24 
10'J: Cs-134 
106 Kr-79 
.06 Sb-125 
106 Bi-214 
106 U-238 
106 Ir-192 
106 Ag-108m 

77 TH-232 
77 Ac-228 
77 Sb-129 
30 TB-160 
30 EU-152M 
30 Eu-152 
30 Ac-228 
30 TB-160 
30 Ac-228 
30 TH-232 

239 K-40 
35 U-238 
35 Bi-214

356 .00 

503388 
507.59 
510 .72 

511 .00 
511.55 
511.70 
514 .00 
583 .14 
583.14 
602 . 72 
604 .66 
606.10 
606 .82 
609.30 
609.32 
612.45 
614.37 
911.07 
911.20 
914 .60 
962.36 
963 .50 
964 .00 

964.40 
966. 17 
968.80 
968.90 

1460.81 
1764 .28 
1764 .50

0.2550 2.56e-003

0.1746 
0.1070 
0.1504

2.56e-003 
1.80e-003 
1. 53e-003

;2 . 760 

0.5200 0. 1767 

1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
:0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

4,37e-1-03 6. 37e-003 
4 .43e-003 
4 .43e-003 

4. 43e-003 
4 .43e-003 
4. 43e-003 
4. 43e-003 

3.96e-003 
3.82e-003 
3. 92e-003 
3.82e-C03 
3. 82e-003 

3 .32e-003 

3. 82e-003 
3. 82e-003 
2.70e-003 

2. 70e-003 
2.56e-003 
2. 56e-003 
2. 56e-003

-. O0e+000 3.45_-002

1. 00e•-0G0 

1.00~e+000 1.14e-003

INITIAL NUCLIDE EVALUATION

Nuclide Energy Fraction Status

-238

TH-232 

-197

77.11 
295.22 
351.99 
609.32 

1764.28 
Total 
77. 11 

238.63 
338.40 
583 .14 
911.07 
968.90 
Total 
77.35 
80.20 

191.38

0.1070 
0 .1920 

0.3710 
0 .4609 
0 .1504 
1.2813 
0.1750 
0.4310 
0.1201 
0.3090 
0.2900 
0 .1746 
1.4997 
0.1900 
0.0340 
0.0057

Absent 
Present 
Present 
Preseat 
Present 
PRESENT 
Absent 
Present 
Absent 
Present 
Present 
Present 
PRESENT 
Absent 
Absent 
Present

Halaf lives

1.1743/ 1.2813 = 

1.2046/ 1.4997 -

91.6491 %) 

80.3227 %)

N-231

.- e--.: 

i. : Se-CSN 

-. c9e.-ooo 

i.2S3e-,0"01 

1. 7e-00!00 
9. 6•4 e - 0 1 I 

. O0e.-0;00

7. Z -: 

2 2 .4 e - D 2

7.3 1 --ý0 0/2 

1. 08e-003 
3. 79e-.-02 
7.4-0e-002 

6.6 - ]

0.000 

0.000



:-223 O] 
23423 

3~ ~ a 1 3a-133 .0 

276.40 
3C%2.35 
356.00 
383.85 
Tot a .  

"3-235 .. 3 7 
83 .78 

143. 7) 
-I 5 .72 
236 . 00 

351 .10 
Total 

B-!60 36 .0 
197. 04 
215.65 
298.57 
376 .37 
962.36 
966.17 

1177.95 
1271 .8 

Total 
,,_Cu-67 93.30 

184.50 
Total 

Ga-67 93.30 
184.60 
300.20 
Total 

e-1_;!m 102.06 

149.71 
200 .63 
240 .93 
334.27 
452.30 
773 .67 
782.49 
793 .75 
822.78 
852.21 

1125.46 
1206.60 

Total 
EU-152M 121.78 

344.20 
841.60 
963.50 
Total 

.- ,Eu-152 121.78 
244.67

20C0 
.00 C 

.0002 
0.3429 
0.0709 
C• . 1316 

0 .6200 
0.0897 
1.3051 
C .1480 
0.2460 
0.1050 
0.5400 
0 5l40 

S.1340 
0 1200 
1.4030 
0 .1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0.2550 
0.1550 
0.0760 
1.3866 
0.1690 
0.4700 
0.6390 
0.3800 
0.2360 
0.1900 
0.8060 
0.0790 
0.2054 
0 .0752 
0 .0755 
0.0952 
0.0567 
0.3800 
0 .0775 
0.1380 
0 .0609 
0.2093 
0.1137 
0.0971 
1.6635 
0.0720 
0.0250 
0.1470 
0.1200 
0.3640 
0 .3068 
0. 0772

Z-%C s e 

Arsenn 
A2SENT 
Absent 

Present 

:Absent 

Unrabl.e -o 

ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Present 
Present 
ABSENT 
Absent 
AbsenT 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 

Absent 
Absent 
Absent 
Absent 
AbseinK 

Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present

3.3002 =

0.6200/ 1.3051 = 

0.7700/ 1.4030 = 

0.6290/ 1.3866 = 

0.4700/ 0.6390 = 

0.4260/ 0.8060 = 

0.0755/ 1.6635 = 

0.1200/ 0.3640 =

C'ac

N-232

47.5053 % .C 

54.3824 t' 

45.3623 ; 2.300 

73.5524 .  

52.8536 %) 2....  

4.5386 %) 0.00 

32.9670 %) 2.503



:.40.0" 

-- 7

.3-2.3: - : 

:ota.L 
-21M 1-37. 3,2 

- 44 .59 
"416 . 33 
S43 . •.3 
33 . G.05 

1097.23 
1-293 .49 
1507 .50 
G60 1. 122 
752 . 42 

Total 
Mo[- 9 9 140.51 

11 .07 
739.40 
Total1 
-e-59 142.63 
192.34 

1099 .22 
1291.56 
Total 

191. 50 
Zn-7 1742.72 

22 9 1.  

Total 
Sb-125 176.29 

3890.51 
427.95 
463.51 
600.77 
606.32 
636..15 
671.66 
Total 

Ra-226 186.20 
Total 

Xe-125 188.43 
243.40 
Total 

in-114m 1-90.24 
558.43 
725.24 

1283.67 
1299.83 

Total 
a-101 191.93 

505.88 
590.82 
695.53

2.340 
.22073 
. 3688 

0.4300 
0 .0610 

0 1400 
3 600 
4 4910 

0.0350 
0.0038 
0.2937 
0.0083 
0.1372 
0.6791 
S.0000 
0. 1186 
0.0107 
0 .0289 

0.1858 
2.5011 
0.0379 
0.0629 
0.1260 
0.2268 
0.0103 
0.0311 
0.5680 
0.4320 
1.0414 
0.8300 
0.0940 
0.9240 
0.0630 
0.0140 
0.2960 
0 .1000 
0 .1840 

0 .0520 
0 .1120 

0.0180 
0.8390 
0.0001 
0.0001 
0.5500 
0.2871 
0.8371 
0 .1564 

0.2850 
0.2810 
0.0003 
0.0012 
0.7239 
0.1810 
0.1135 
0.1930 
0 .0660

Presen.: 

As e 
Absen: 
Akbs er

Abs e nt 
Absent 
Present 

ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
ALbsent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
AbLsent 
Absent 
ALbsent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
PArsenhet 
Present' 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent

0.1400/ .4910 =

0.0038/ 2.5011 = 

0.0629/ 0.2268 = 

0.0311/ 1.0414 = 

0.0940/ 0.9240 =

0.0520/ 
Calc 

0.0001/

0.8390 = 

0.0001 =

0.8371/ 0.8371 

0.1564/ 0.7239 -

27.7266 1) 

2.9864 1)

6.1979 01) 

100.0000 %) 

100.0000 %) 

'21.6052 %)

N-233

'-1�' '� ., ;...,z� -�

0.000 

0.000

O.000 

00 

0.300 

0.000



7 7'0. 5Z 

",-.L --.2 

.e-33 m 233 .20 

Th-227 236.00 
329.90 
Total 

Ra-224 241.38 

Kr-79 361.30 
397.30 
5 1...00 
306 . 5.0 

.0a-231 293.60 

302.50 
Total 

Ce- !43 293.26 
664 .55 
721.96 

To 7-aIl 
:r-192 295.96 

308.46 
316.51 
468.06 
612.45 
Total 

T1-210 296.00 
795.00

1060.00 
1210.00 
1310.00

Total 
Ag-21-3 298.40 

Total 
-a-233 300.10 

311.90 
Total 

Ho-167 321.30 
346.50 
Total 

Au-196 332.90 
355.70 
Total 

Pt-197m 346.50 
Total 

Na-24 346.55 
857.55

Bi-211

1368.53 
1732.10 

Total 
351.00

0 000 

.3000i 

3a 006 
0 .000 

0 0001 
0.0001 
0.0002 
S.0002 

0.0001 
0.1270 
0.0950 
.0 .500 

0 0810 
0 .4530 
0 .0001 
0.00021 

0.0003 
0.4200 
0.0525 
0.0512 
0.5237 
0 .2872 
0.2965 
0.8290 
0.4808 
0.0543 
1.9478 
0.0001 
0.0001 
0.0002.  
0.0002.  
0.0002.  
0.0005 
0.0900 
0.0900 
0.0633 
0 .3700 
0.4333 
0.2390 
0.5700 
0 .8090 

0.2300 
0 .8760 

1. 1060 
0 .110 
0. 1110 
0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0 .0001

Absent 

ABSEN[T 0 

Absen: 
Absent 

Unable :o Sa..c 
ABSENT 3 

Present 

Unable to Calc 

Absent 
ABSENT ( 0.  
Unable to Calc 
PRESENT 0.  
Absent 
Absent 
Present 
Present 
ABSENT 3.  
Absent 
Unable to Caic 

Absent 
ABSENT ( 0.  

Present 
Absent 
Absent 
PRESENT ( 0.' 

Present 
Absent 
Absent 
Absent 
Present 
ABSENT ( 0.: 
Unable to Calc 

Absent 
Absent 
Absent 
Absent 
ABSENT ( 0.( 
Present 
PRESENT ( 0.  
Present 
Absent 

ABSENT C 0.1 
Absent 
PAresnt ABSENT' (. 0.• 

Absent 
Present 

ABSENT ( 0.0 
Present PRESENT ( 0.2 
Unable to Calc 
Absent 
Absent.  
Absent 
ABSENT ( 0.0 
Unable to Calc

100, 

0001/

0.0006 = 

3.21000 = 

0.0002 =

0001/ 0.0001 = 

2310/ 0.4530 = 

0001/ 0.0003 = 

4200/ 0.5237

3415/ 1. 9478 =

)001/ 0.0005 = 

)900/ 0.0900 = 

)633/ 0.4333 = 

;700/ 0.8090 = 

1760/ 1.1060 =

.110/ 0.1110 =

100/ 1.0300 = 0.9709 %)

N-234

.O ' 0 

. )

2.00.3000 ?% 

33.3333 %J 

80.1986 %) 

17.5326 %) 

20.0000 

.00.2000 %, 

.14.6088 %) 

70.4574 01) 

79.2043 01) 

100.0000 %) .0.,30 0

-'. 3 '- ,.
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:- --" -\ .

,-.• -:'_•--4 3 .  

37 614 .37 
722.95 

5 7 . 7 
ot-al 

5 .7 0 

T o:-----z a 17 2-_ -2 8 5 1,3.-7 2 
3)83. 14 

Total 
Annihia :5 11 .  

To-.ai 
KR-35 514 .00 

Total 
Sb-129 544.70 

312.80 
914.60 

1030 .10 
Total 

-s- 563.26 
569.29 
604.66 

795.76 
801.84 
Total 

Sb-_4 02 .72 
545.82 
722.78 

1691.02 
Total 

3i-2!4 609.30 
768.40 

1120.30 
1764.50 

Total 
K-40 1460.81 

Total

- Z-

S2720 
0.5612 

2 6542 
3 905,3 
0.9320 
0 9230 
-.760 
0 .2450 
0 .8640 
32040 
3.1950 

0.3070 
.8150 

0 .1767 
0 .8330 
3.9797 

0. 0001 
0.0002 
i .0000 
1.0000 
0.0041 
0.0041 
0.1920 
0.4600 
0.2140 
0.1350 
1 0010 

0.0838 
0.1543 
0.9756 
0.8544 
0.0873 
2.1554 
0.9830 
0.0723 
0.1130 
0.4900 
1.6583 
0.0001 
0.0001 
0.0001 
0.0001 
0 .0004 
0 .1070 
0.1070

Azbs en: 

Absen: 
ABSIENT 
Absent 
Present 
Abs en: 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
UJnable to 
Unable to 
PRESENT 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent
Present 
Absent 
ABSENT 
Absent
Absent 
Present 
Absent 
Absent 
ABSENT ( 
Present 
Absent 
Absent 
Absent 
ABSENT( 
Unable to 
Abse~nt 
Absent 
Unable to 
ABSENT, 
Present" 
PRESENT(

0-.932-0// 2.7600- =

0.8640/ 1 - 51503 = 4- - :

.17 67,1 
Caic 
Calc 

0.0002/ 
Calc 

0 0o0o0

03. 9797 

0.-0002 

S. 000o0

I00O.9000 
••0.000 

13 .00 0

0-0041/ 0.0041

( 0.2140/ !.0010 = 3.COO

0.9756/ 2.1554 =

0.9830/ 
Calc 

Calc 
0.0002/

1.6583 = 

0.0.004 = 50.0000 1) 

100.0000

"]. '3 0,2

0.1070/ 0.1070 =

PEAK CONTRIBUTION CORRECTION 

Reference Energy Line ===>> Calculated Contributio 
4 Old Area Nuclide Energy cts/dis Ref Area Energy cts/dis New Area 

21-95 TH-232 911.07 7.83e-004 77 238.63 3.55e-003 195 
<"393 U-238 609.32 1.76e-003 106 295.22 1-.35e-003 8i 

4 115 U-238 609.32 1.76e-003 106 351.99 2.25e-003 --

N-235
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- E.; :N:~sER~o~ RREC?:JN
"<= 3'-'W Area ;',--•• Enerry Szaz--s

- = = 
- �(.�-1 � -�-�-� � - - -

- Ra-224 
Xe-125 

.2 Ce-143 
!Aa-13 

0 Pt-!97m 
0 Bi-211 
0 T!-208

243.40 
293.26 
298.40 
346.50 
351.00 
583 14

-eleted 

Deleted Deleted 
Deleted 
Deleted 
Deleted 
Deleted

r 

L 

r

Nec 
Net 
Net 
Net
Net 
Net 
Net 
Ne r

<ritical Level 
< r~c alI Lev eI 

< Critical Level 
< Critical Level 
<Critical r.evel 

< Crtcal Leve, 
< ritical Level 

"< Critijcal LevelI

SECONDARY NUCLIDE EVALUATION 
Nuclide =.ergy Fraction Status 

-----S. . . .. . . . . . . . . . i{2fti -

243 .40 
Total 

Xe-133m 233.20 
Total 

Ra-224 241.08 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

-g-1I13 298.40 
"Lotal 

Pt-197m 346.50 
Total 

3i-211 351.00 
Total 

T7-208 510.72 
583.14 
Total

0.2871 
0 . 83 71 
0.2000 
0.1000 
0.0001 
0.0001 
0.4200 
0 .0525 

0 .0512 
0.5237 
0.0900 
0.0900 
0 .1110 
0..110 
0.0001 
0.0001 
0.0001 
0.0001 
0.0002

Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Unable to 
Absent 
ABSENT

0.5500/ 0.8371 = 

0.0000/ 0.1000 = 

0.0000/ 0.0001 = 

0.0000/ 0.5237 =

0.0000/ 0.0900 = 

0.0000/ 0.1110 =

0.0000/ 
Calc

0.0001 =

0.0001/ 0.0002 =

65.7D30 % 

3.3000 %j 

0.0000 % 

0.3000 : 

0.0000 % 

50.0000 %)

FINAL ACTIVITY REPORT

Energy Conc +- 1.00sigma Halflife Peaks MPC Nuclide (keY) (pCi /g ) (hrs) Found Frac4ion

TH-232 

a-226 
"-Annihila

Average: 
295.22 
351.99 
609.32 

1764.28 
Average: 

238.63 
583.14 
911.07 
968.90 
186 .20 
511.00

4. 47e+002 
4 51et002 
3 .82e+002 

4 Sle+002 
1. 14e+003 
5. 11e+002 
4 08e+002 
6. 50e+002 
7. 31e+002 
4 99e+002

'+4.74e+001 
+-1.31e+002 
+-7. 76e+001 
+-6.95e+001 
+-2.69e+002 
+-4.49e+001 
+-5.84e+001 
+-9.30e+001 
+-1 24e+002 
+-2. 16e+002 

BKG 
I.D.Only

4. 12e+013 

1.24e+014 

1.00e+012 
1.00e+003

4 of 5 

4 of 6 0.00

1 of 1 
1 of 2

N-236

3 

4 
4

0 .300 

3.030

U-23j

4

3. ':' O0
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UNKNOWN PEAKS 

Energy Cencroid Net Un- C.L. 3kg. FWHM Ye: 
keV) Thanr.ne Counts Certain:y Counts Counts key:: 3amma sec 

None 

N-237



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

Qu"•"" Techno _za 
SDR C Version 5 

Sample Size ....... 6.14e+002 g Spectrum ril .......... .M .S.c 
Sampling Start.......10-08-97 14:04 Counting Start ...... 10-08-97 14:04 
Sampling Stop ....... .10-08-97 14:04 Live Time ........ ......... 3600 Sec 
Current Date ......... 10-13-97 10:13 Real Time ... ......... . . Sec 
------------------------------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*Ch^3 !-:47 

rWHM(keV) = 0.98 + 0.006*En + 6.22e-004*En^2 + 0.00e+000*En3 
Where En = Sqrt (Energy in keV) 

------------------------------------------------------------------------------------
Sensitivity. . ......... 2.00 Search Start / End . . . .  
Sigma Multiplier ........... .. 1.00 
------------------------------------------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 78.24 145.52 70 32 55 485 0.87 
2 238.91 479.57 372 33 49 296 0.96 a 

,. 3 242.06 486.11 55 28 48 288 0.82 b 
4 295.25 596.69 82 22 36 175 1.77 
5 338.50 686.61 79 21 34 146 0.80 
6 351.87 714.41 184 24 37 153 1.29 
7 510.63 1044.48 122 21 34 119 1.77 
8 582.60 1194.10 177 19 27 72 1.49 
9 608.50 1247.95 145 18 25 67 1.52 

10 909.57 1873.86 101 14 19 37 1.51 
11 967.36 1994.01 59 13 20 40 2.01 
12 1457.54 3013.09 352 20 12 13 1.63 

N-238
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: uan- u-. --e~'---ncs

GDR C Nuclide Ac:-v-::v Summar.  

Sampl.e .. D: 5G-3

•ta e -ýze . . . . . . . 6.14e+002.g Spectrum File . . .  
Sampling Start . 10-08-97 14:04 Counting Start. . .  
Sampling Stop ....... .. 10-08-97 14:04 Buildup Time ....  
Current Date ......... 10-13-97 10:13 Decay Time .....

....EMP.  
• 31-0.3-97 :4:34 

†O• • .0e+'003 -rs

Efficiency Filec:\gdr\eff\550m1iiq.ef Library File . c:.,gdar,.-bIa-,.r-,- % -:s 
ID . . . e Radionuc.i.e . .a- -. .7.. .  S.. . .. . . . . . . . . . . i DGeneral Radionuclide ,Ana-Lvsis Librar-,-

_/.- -,.-6,_002*EnA -2.92e+000 - 4.02e+002*En 8.62e-001] 
------------------------------------------------------------

...amma 7Fracztion Limit >= . . . 80.00 %s I Decay Limit <= .... 3.000 -a If i'` S

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction

70 U-238 
70 TH-232 
70 Hg-197 
70 Pt-197 
70 Fr-223 
70 Ce-144 
70 Hg-197 
70 Hg-199m 
70 Xe-133 
70 Ba-133 
70 U-235 
70 U-235 

372 Xe-133m 
372 Fr-223 
372 Th-227 
372 U-235 
372 TH-232 

55 Te-131m 
55 Ra-224 
55 Xe-125 
55 IN-116M 
55 Eu-152 
55 Sm-155 
55 Xe-135 
55 Eu-154 
82 Ce-143 
82 U-238 
82 Ir-192 
82 Tl-210 
82 Ag-113 
82 TB-160 
82 Pa-231 
82 Pa-233

77.11 
77.11 
77.35 
77.35 
80.00 
80.00 
80.20 
80.20 
80.99 
81.00 
81.07 
83 .78 

233.20 
234.60 
236.00 
236.00 
238.63 
'240.93 
241.08 
243.40 
244, 59 
244.67 
245.73 
247.79 
248.00 
293 .26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 

N-239

0.1070 
0.1750 
0.1900 
0.1700 

0.0200 
0 .0340 
0 .1110 
0.3700 
0.3429 
0.1480 
0 .2460 

0.1000 

0.1100 
0.4310 
0.0755 

0 .2871 

0.0038 
0.0772 
0.0373 
0 .9000 

0.0660 
0.4200 
0.1920 
0.2872

6.29e-003 
6. 29e-003 
6. 29e-003 
6.29e-003 

6. 29e-003 
6. 29e-003 
6. 29e-003 
6. 29e-003 
6. 29e-003 
6 29e-003 
6. 29e-003 
8. 24e-003 

8. 24e-003 
8. 24e-003 
8.16e-003 

8 16e-003 
8. 16e-003 
8. 16e-003 
8. 16e-003 
8 16e-003 
8. 16e-003 
7. Ole-003 
7. Ole-003 
7. Ole-003

L 

1 
1 
2 

•'1 

1 
1 
3 

1 
1 
1 

3 
3 
3 
3 
4 
4 

2 
2 
2 
2 
2 
3 

1 

3 
3 
3 
3 
3 
4 
4 
4 
4 
4 

4 
4

1.00e+000 1.27e+C-000 
1.01e+000 7.71e-007 
9.95e-001 7.20e-00i 
9.31e-001 3.16e-001 

1.00e+000 6.80e+000 
9.95e-001 4.02e+000 
3.31e-001 3.7!e+000 
9.97e-001 3.69e-]G.30 
1.00e+000 3.97e-301 
- .00e+000 9.20e-....  

. 00e+000 E.53e-301 
9. 94e-001 5.55Be-4-000 

1.00e+000 5.C2e+00C 
1.01e+000 '.27e.000 
9.89e-001 1.1O0et-O0 

9.80e-001 2.93e-GOO 
6.99e-001 3.10e+001 
1.00e+000 1.07e-000 
4-.5e-001 4.90e.-000 
9. 63e-001 9.51e-002 
1.00e+000 1.25e+000 
9.90e-001 3.44e-001 
1.00e+000 7.43e-001 
1.00e+000 4.98e-001_ 

9.38e-001 1.69e+000 
1.00e+000 5.22e-001 

9.99e-001 2.26es00"j

Eff Decay

78.24 
78 .24 

78 .24 
78 .24 
78 .24 
78 .24 

78 .24 

78 .24 
78 .24 
78 .24 
78 .24 
78 .24 

238.91 
238 .91 
238.91 
238.91.  
238.91 
242.06 
242 .06 
242.06 
242.06 
242 .06 
242.06 
242.06 
242.06 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25

0.0900 7.01e-003 
0.2740 7.01e-003 

0.0633 7.01e-003



7 
7 

7 

7 
7 

7 
7 
7 

7 

7 

7 

7 
7 
73 
7 
7 
9 

9 

A 

1" 

90 
9' 

11 
12

333.50 

333.50 

-1 5 0.  

333 50 
338 50 
338 50 
338 50 
338 350 

3 5187 

.37 
Q.-7 351 .37 

3 5, 37 

351 87 

351.87 
51 0.63 
510 .63 
510.63 
510.63 
510 .63 
510 .63 
510 .63 
510 .63 
532.60 
582 .60 
508 50 
608 50 
608.50 
608. 50 
608 .50 
608 .50 
508 .50 
608 .50 
909.57 
909.57 
909.57 
967.36 
967.36 
967.36 
967.36 
967.36 
967.36 
967.36 

1457.54

.:zr 7- 2 

79 Np-239 
79 :n-1iSm 
79 Ru- 5 
79 TH-232 
79 Ra-223 
79 Ac-228 
79 Cs -136 
79 Cs-136 
79 HF-175 
79 EU-152M 
79 Eu-152 
79 Cd-127 

184 HF-181 
184 Ho-167 
1S4 Pt- 197m 
184 Na-24 
184 Bi-22!2.  
134 U-235 
184 U-238 
1284 Au-196 
184 Ba-133 
122 Mo-101 
122 Te-121 
122 Tl-208 
122 Kr-79 
122 Annihila 
122 Zn-71m 
122 Rh-106m 
122 KR-85 
177 T1-208 
177 TH-232 
145 Sb-124 
145 Cs-134 
145 Kr-79 
145 Sb-125 
145 Bi-214 
145 U-238 
145 Ir-192 
145 Ag-108m 
101 TH-232 
201 Ac-228 
101 Sb-129 

59 TB-160 
59 EU-152M 
59 Eu-152 
59 Ac-228 
59 TB-160 
59 Ac-228 
59 TH-232 

352 K-40

34 .27 

336 .23 
336.4,3 38 4:

338 .60 
338.70 
340.60 
340.60 
343.40 
344.20 
344 .30 
344.46 
345.95 
346. 50 
346 .50 
346.55 
351.00 
351. 10 
351. 99 
355 .70 
356.00 
505 .88 
507.59 
510.72 
511. 00 
511.00 
511.55 
511 70 
514 .00 

583 14 
583 .14 
602.72 
604 .66 
606.10 
606.82 
609.30 
609.32 
612.45 
614.37 
911.07 
,911.20 
914.60 

9.62 .36 
9 3, 50 
964.00 
964.40 
966.17 
968.80 
968.90 

1460.81

0.2550 2.56e-003 

0.1746 2.56e-003 
0.1070 1.80e-003

795 

0.4530 
7_ 

0.4890 
0.4676 
0.8692 
0.0250 
0.2720 
0.1769 
0.2400 
0.5700 
0 1i10 
30.1,00 

0.1200 
0. 3710 
0.8760 
0.6200 
0.1135 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

6. 2-e- "^3 

6.27 e - 33 
6.27e-.303 

'.2 e - .33 33 

6. 27e-003 
6. 27e-003 
6. 27e-003 
6. 27e-003 
6 27e-003 
6 27e-003 
6 07e-003 
6. 07e-003 
6. 07e-003 
6 .07e-003 

6 .07e-003 6. 07e-003 
6. 07e-003 
6 .07e-003 
6 407e-003 
4.43e-003 
4 .43e-003 

4 .43e-003 
4.43e-003 
4 .43e-003 
4 .43e-003 

3. 96e-003 
3.82e-003 
3.82e-003 
3. 82e-003 
3.82e-003 

3.82e-003 
3.82e-003 
3.82e-003 
2.70e-003 

2.70e-003 
2. 56e-003 
2. 56e-003 
2. 56e-003

1.OOe+000 1.10e-G00 

1.01e+000 1.60e+e00 
1.OOe+000 2.24e+001

INITIAL NUCLIDE EVALUATION

•Nuclide Energy Fraction Status Half-lives

N-240

3 -. 

". 30e.-. .  

9.---'e-00:.  

1. :='e-i:;0 

3. 3'e-001.  
9. 29e-001 

9. 90e-001 
1. 00e+000 
9. 17e-001 
8. 56e-001 

1. Ole-i000 

1. 00e+-O0' 
1.,00e-4.000 
9. 90e-001 
1 . 00e+~000 

. O0e+000 
S300e-000 

1.00~e+000 
1.9 0e-000 

3.905e- 001 

1.00e+000 
9. 64e-001 
1. 00e+000

4.24 e - i"3 
5. 98e- 30" 

8. 95e.le-0 0 

2. 27e3-10 0 
"3 .37e-001 

-. " ".e.-;0 

:.;Se-"'07 
4.S-:e--0.

3 .2 e-- 1

1. 7 5e--,30 

4 . 7 ,.e-%.10 

4. 72e-00 l 

4.975e--01, 

. 2.2-000 
3. 56e-000 

4 9Se--J00 

2 !44e-C00 
1. 97e+000



-'-23 *77 

138.40 

911.37 
963 94 

To- a' 
Hcr- 197 77.35 

30.20 
~19138 
263.73 

Pt-197 Total 

Pt - 197 77.35 
191.31 

Tocal 
Fr-223 80.00 

234.60 
Total 

Ce--144 80.00 
133.54 
Total 

Hg-e 99m 80.20 
158.37 
374.10 
Total 

..e-133 80.99 
Total 

Ba-133 81.00 
276.40 
302.85 
356.00 
383.85 
Total 

j-235 81.07 
83 .78 

143 .76 
185 .72 
236.00 
269.60 
351.10 
Total 

TB-160 86.80 
197. 04 
215.65 
298.57 
876.37 
962.36 
966.17 

1177.95 
1271.88 

Total 
IF-175 89.36 

343.40 
432.80

I,?-

- .1504 

- 2313 
3 1750 
0 4310 
0 .1201 

0.3090 
,0 2900 
0.1746 
1.4997 
0 .1900 

0.0340 
0 .0057 
0 .0005 
0.2302 
0 . 1700 
0 .0350 
0 .2050 
0.0001 
0.0001 
0.0002 
0.0200 
0. 1110 
0.1310 
0.1110 
0 .5840 

0.1380 
0 .8330 
0.3700 
0.3700 
0.3429 
0.0709 
0.1816 
0 .6200 
0.0897 
1.3051 
0.1480 
0.2460 
0.1050 
0 .5400 
0 .1100 
0 .1340 

0 .1200 
1.4030 
0.1340 
0.0524 
0.0402 
0 .2740 
0.3000 
0.1000 
0.2550 
0.1550 
0 .0760 
1.3866 
0.0235 
0 .8692 
0 .0156

Present 

Present 
Present 

Abs enr' 
P RE SENT 

Present 
Present 
PresenT 
Present 
Present 
Present 
PRESENT 
Present 
Present 

Absent 
Absent 

PRESENT 
Present 
Absent 
PRESENT, 

Unable to 
Unable to 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Absent
Absent 
ABSENT 
Present 
PRESENT 
Present
Absent 
Absent 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Present 
Absent 
Present 
ABSENT 
Abse rr, 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent

1.4997/ 1.4997 = 100.j000 1

0.2240/ 3.2302 =

0.1700/ 
Cal c 
Calc 

0.0002/

0.2050 = 

0.0002 =

0.0200/ 0.1310 = 

0.1110/ 0.8330 = 

0.3700/ 0.3700 = 

0.9629/ 1.3051 = 

0.6240/ 1.4030 

0.6290/ 1.3866 -

100.0000 %• 

15.2672 %)

133.3253 5) %.'30 

i0C.00300 o . 0

73.7798 %3) 

44.4761 %) 

45.3628 %)

N-241

3 .

O0.0 

0.000

: . I ý', :

( 
(



c: a 

U .3 
,4. .3 

334.27 
452 0 

773 .67 
782.49 
793.75 
22 .78 

852.21 
11-25.46 
1.206. 60 

Total 
m-!1 5 1 04.30 

1.41 245.73 

Toi al Np -239 106.1!0 

209.80 
228 . i0 
277.60 
315.90 
334.30 
Total 

-152M 121.78 
344.20 
841.60 
963 .50 
Total 

E.u-152 121.78 
244.67 
344.30 
778 .90 

964 .00 
1085 .80 
1112 .07 
1408..08 

Total 
7u-154 123.10 

248.00 
723 .30 
873.19 
996.32 

1004.76 
1274.39 

Total 
HF-181 133.05 

136.25 
345.95 
482.16 
Total 

.N-116M 137.92 
244.59 
416.88

7360 
o.0790 
3.2054 

0 .3752 

0 .0755 
0.0952 
",.• 567 
3 .3800 
0.0775 
0.1380 
0.0609 

0.2093 
0 .1137 
0.0971 
1.6635 

.7464 
3 .0202 

0.0373 
30 803 9 

0.2320 
0.0410 
0.1270 
0.1420 
0.0150 
0.0200 
0. 5770 
0.0720 
0 .0250 
0.1470 
0.1200 
0.3640 
0.3068 
0 .0772 
0.2720 
0.1272 
0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0 .4047 
0 .0660 
0.1970 
0.1150 
0.1029 
0.1736 
0.3550 
1.4143 
0.4300 
0.0610 
0.1400 
0.8600 
1.4910 
0.0350 
0.0038 
0.2937

s e 
Asenr 
ABSENT 

Absen: 
Abs en: 

Present 
Present 
Abs ent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
AAbsent 
AAbsent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
Absent 
Present 
Absen: 
Absent 
Absent 
ABSENT 
Absent 
Pregent 
Absent 
Absenm 
Absent
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent

0.1707,/ 1.6635 = 

0.0373/ 0.3039 = 

0.0200/ 0.5770 = 

0.1450/ 0.3640 = 

0.4925/ 1.3688 = 

0.0660/ 1.4143 = 

0.1400/ 1.4910 =

3.4662 %) 

39.8352 % 

35.9804 %' 

4.6666 %) 

9.3897 %)

N-242

0.300 

0. 000



Ra-223 

Mg-27

-293 .49 
1507 .50 
1601 .12 
1752 .42 
2212.21 

Total 
144 .30 
154 .30 
269.60 
338.60 
Total 

170.82 
332.73 
843.80 

1014.50
Total 

Sb-125 176.29 
380.51 
427.95 
463.51 
600.77 
606.82 
636.15 
671.66 
Total 

Xe-125 188.43 
243.40 
Total 

",0o-101 191.93 
"505.88 
590.82 
695.53 

1012.35 
Total 

Ac-228 209.50 
338.70 
790.50 
911.20 
964.40 
968.80 
Total 

Xe-133m 233.20 
Total 

Th-227 236.00 
329.90 
Total 

Ra-224 241.08 
Total 

Xe-135 247.79 
Total 

Kr-79 261.30 
397.50 
511.00 
606.10 
Total 

•-Cd-ll7 273.28 
344.46

13-72 

. 0000 
0.1186 
0 .0107 
0.0289 
0.1858 
2.5011 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.0070 
0.0100 
0.7140 
0.2860 
1.0170 
0.0630 
0.0140 
0.2960 
0.1000 
0.1840 
0.0520 
0 .1120 
0.0180 
0.8390 
0.5500 
0.2871 
0 .8371 
0 .1810 

0.1135 
0.1930 
0.0660 
0.1135 
0 .6670 

0.0001 
0.0001 
0 .0001 
0.0001 
0.0001 
0.0001 
0.0006 
0 .1000 
0 .1000 
0.0001 
0 .0001 
0 .0002 
0.0001 
0.0001 
0.9000 
0.9000 
0 .1270 

0.0950 
0.1500 
0.0810 
0.4530 
0 .2900 

0. 1769

S e n:: 

Absen: Absent: 
Absent 
Absent 
Absent 
Absen: 
Absent 

ABSENT 
Absent 
Absent 
Absent 
Unable to 
ABSENT 
Absent 
Unable to 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Present
Absent 
Absent 
Absent 
ABSENT 
Absent 
Unable to 
Absent 
Unable to 
Unable to 
Unable to 
ABSENT 
Present 
PRESENT 
Unable to 
Absenta 
ABSENT 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present 
Present 
ABSENT 
Absent 
Present

0.0038/ 2.5011 =

Calc 
0.0001/ 0.0004 =

0.1519 %) 

25.0000 %)

Calc

0.0100/ 1.0170 = 

0.0520/ 0.8390 = 

0.2871/ 0.8371 = 

0.1135/ 0.6670 =

0.9933 %)

6. 1979 %i) 

34.2970 %) 

17.0165 1)

Calc

Calc 
Calc 
Calc 

0.0004/ 

0.1000/ 
Calc 

0.0001/ 
Calc 

0.0001/

0.0006 = 

0.1000 = 

0.0002 = 

0.0001 =

0.9000/ 0.9000 = 

0.2310/ 0.4530 =

66.6667 %) 

100.0000 0%) 

50.0000 %) 

100.0000 %) 

100.0000 %) 

50.9934 %)

N-243

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



.r-192 

.1-210

- ... 3 . 30 

.ocal.  

293 .26 
654.55 

ToZ: al 
295.96 
308.46 
315.51 
4683.06 

£12 .45 

,96.00 
ID . 90

:050.00 
1210.00 
1310.00 

Total 
Ag-113 298.40 

Total 
Pa-233 300.10 

311.90 
Total 

Ho-167 321.30 
346.50 
Total 

,_Au-196 332.90 
355.70 
Total 

.n-1-5m 336.20 
Total 

Ru-95 336.40 
1096.80 

Total 
-s-136 340.60 

340.60 
818.50 
818 .50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
.i-211 351.00 

Total 
S .,.-71m 386.28 

487.34 
511.55

0.4200 
0.0525 
3 .3512 
3.5237 
0.2872 
0.2965 
0.8290 
0.4808 
0.0543 
1.9478 
0.0001 
0.0001 
'3. 3001 
0.0001 
0.0001 
0.0005 
0.0900 
0.0900 
0.0633 
0.3700 
0.4333 
0.2390 
0 .5700 

0.8090 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0 .7100 

0 .2100 
0.9200 
0.4890 
0.4676 
0.9970 
0.9970 
0. 7976 
0.7980 
0.1974 
4. 7436 
0 .1110 

0 .1110 

0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001 
0.0001 
0.9200 
0.6164 
0.2806

Abs en: 
A 2S E NT' 
Abs en: Absent 
ABSENT 

Present: 
Absent 
Absent 
PRESENT 
Present 
Absent 
Absent 
Absent 
Present 
ABSENT 
Unable to 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Absent
Absent 
Absent 
ABSENT, 
Present' 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absent 
Present

,.. -' 

alc

0.4200/ 0.5237

0.3415/ 
Calc

1.9478

0.0001/ 0.0005 = 

0.0900/ 0.0900 = 

0.0633/ 0.4333 = 

0.5700/ 0.8090 = 

1.1060/ 1.1060 = 

0.4590/ 0.4590 = 

0.7100/ 0.9200 = 

0.9566/ 4.7436 =

0.1110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

20.3000 % 

100.0000 %) 

14.6088 %) 

70.4574 • 

100.0000 %0 

100.0000 %3) 

77.1739 %) 

20.16610%) 

100.0000 %) 

0.9709 %) 

100.0000 %)

N-244

0.000 

0.  

Q.00 

0.030

0.000 

0~ 0 

r,.'-'



- 2-m -7 -.  

oi a 

Rh-i2m 4•.30 

511.7 

748.50 
1046.70 

Total 

373.14 
Total 

T--208 510.72 
33.14 

Total 
Ann .ihia D11.0 

Total 
KR-85 514.00 

Total 
Sb-129 544.70 

812.80 
914.60 

1030.10 
Total 

Cs-134 563.26 
569.29 
604.66 
795.76 
801.84 
Total 

Sb-124 602.72 
645.82 
722.78 

1691.02 
Total 

Bi-214 609.30 
768.40 

1120.30 
1764.50 

Total 
K-40 1460.81 

Total

3 2 1542 
.3320 

.9230 
2 7600 
3 .2450 

0 .8640 

0.2040 
1950 

0.3070 
1.8150 
0.1767 
0.8030 
0 .9797 
0.0001 

.0001 
0 .0002 

! 0000 

1.0000 
0.0041 
0.0041 
0.1920 
0.4600 
0.2140 
0.1350 
1 .0010 
0.0838 
0 .1543 

0 .9756 

0.8544 
0.0873 
2.1554 
0.9830 
0 .0723 
0.1130 
0.4900 
1.6583 
0.0001 
0.0001 
0.0001 
0 .0001 
0.0004 
0.1070 
0.1070

.LCS n Z" 

ABS-ENse-rese: 

Ab sen: 
Presen
Absentt 
Absent 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent
Absent 
ABSENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT

S•.9320,' 2.7600 = 

0.8640/ 1.8150 =

0.1767/ 
Cal c 
Calc 
0 .0002/ 

Calc 
1.0000/

-7 4

47.6033 %*,

0.9797 = 

0.0002 = 

1.0000 =

0.0041/ 0.0041 = 

0.2140/ 1.0010 = 

0.9756/ 2.1554 =

0.9830/ 
Calc

1.6583 =

0.0001/ 0.0004 = 

0.1070/ 0.1070 =

i00.0000 %: 

21.3-786 %)

45.2631 %

59.277ý 

25.0000 %) 

100.0000 %)

PEAK CONTRIBUTION CORRECTION

Pk# Old Area Nuclide
Reference Energy Line ===>> Calculated Contribution 
Energy cts/dis Ref Area Energy cts/dis New Area

1 70 U-238 609.32 1.76e-003 145 77.11 6..73e-004 55 
1 15 TH-232 911.07 7.83e-004 101 77.11 1.10e-003 15 
2 372 TH-232 911.07 7.83e-004 101 238.63 3.55e-003 372 ( 4 82 U-238 609.32 1.76e-003 145 295.22 1.35e-003 82 
5 79 TH-232 911.07 7.83e-004 101 338.40 7.53e-004 79 
6 184 U-238 609.32 1.76e-003 145 351.99 2.25e-003 184 
8 177 TH-232 911.07 7.83e-004 101 583.14 1.22e-003 158 

N-245

0.000

0.000

- 0 - . j00



Xa-22 

Ag -1 :3 
- -196 

Pt-197m 
Bi-211 
Tl-208 

Annihila 
KR-85 
Zn-65 
K-40

233 .2 

2 3 .26 
299.40 

Average: 
332.90 
355.70 
336.20 
346.50 
351.00 
510 .72 

583.14 
511.00 
514.00 

1115. 52 
1460 .81

6.5 3e-000 

4. 38e-001 
2. 15e+000 
5. 22e-001 
8.00e-001 
4.88e-001 
4.32e-001 
4.75e+000 

1. 08e+002 
5.55e-001 
2 . 77e+001

-- 6.22e-190! 
3 KG 

1+- .30e-001 
6.39e-001 

,-6.70e-002 
+-2.04e-001 
+-7.09e-002 
+-1.10e-001 
+-6.90e-001 

BKG 
BKG 
BKG 
I.D.Only 

+-1.86e+001 
+-1.63e-001 
+-1.63e+000

3.30e+001 
5.37e+000 
1.48e+002 

4. 49e+000 
1.57e+000 
1. 00e+012 
1. 00e+012 

1. 00e+003 
9 .39e+004 
5. 86e+003 
1. 12e+013

1.51e+002 pCi MPC Total:

1 

2 

1 1 
1 
2

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

608.04 1246.99 145 19 27 80 1.43 1.055e+001 
908.54 1871.73 98 15 22 41 2.02 1.007e+001

N-246

of 
of 
of 

of 
of 
of 
of

3 

2 

1 1 

2 

1 
1 
1 
1

TOTAL:

9.25 

11.43

1 of 
1 of 
1 of 
1 of

c . ý--



S "- .r. a 

.0002 ABSENT .  

F:NAL Ac_:-rV Y REPORT

nergy Conc +.- .00sigma 'Halflife 
N-,,ide -'keV) pCi /ghrs) 

qU-238 Average: 9.58e-001 +-8.12e-002 4.12e+013 
77.11 9.97e-001 +-5.88e-001 

295.22 7.43e-001 +-1.98e-00i 
351.99 9.96e-001 +-1.30e-001 
609.32 1.01e+000 +-1.25e-001 

TH-232 Average: 1.32e+000 +-8.17e-002 1.24e+014 
77.11 1.65e-001 +-3.57e-001 

238.63 1.27e+000 +-1.14e-001 
339.40 1.27e-000 +-3.35e-001 
533.14 1.56e+000 +-1.91e-001 
9'-1.07 1.56e+000 '-2.13e-001 
968.90 1.60e+000 +-3.55e-001 

Ra-224 241.08 BKG 1.00e+012 
Xe-135 247.79 9.51e-002 +-4.79e-002 9.10e+000 
Annihila 511.00 I.D.Only 1.00e+003 
KR-85 514.00 8.21e+001 +-1.44e+001 9.39e+004 
K-40 1460.81 2.24e+001 +-1.26e+000 1.12e+013

4 f c

1 of 
1 of 

I of 
1 of.

1 
1 

1

TAL: 1.07e+002 pCi /g MPC Total: 3.20 
-------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Ne: 
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

None

N-247



TEAK :N:ER-?EEN 

_k New Area Nuclide Energy S-a-us

2 

4 
4 

5 5 

6 
3

-J 

0 
0 

oi 0 
0 
o 

0 
o 
o 

0 

19

Pt-197 
Fr-223 
Hg-197 
Xe-133 
Xe-133m 
Fr-223 
Ce-143 
Ag-113 
Au- 196 
in-li5m 
HF- 175 
Pt-197m 
Bi-211 
Au-196 
TI-208

SECONDARY NNUCLIDE EVALUATION

Nuclide Energy Fraction Status Halflives

Hg-197 77.35 
80.20 

191.38 
268.73 
Total 

Pt-197 77.35 
191.31 
Total 

Fr-223 80.00 
234.60 
Total 

Xe-133 80.99 
Total 

HF-175 89.36 
343.40 
432.80 
Total 

Xe-133m 233.20 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

Ag-113 298.40 
Total 

Au-196 332.90 
355.70 
Total 

-l15m 336.20 
Total 

2t-197m 346.50 
Total

Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absen 
Absent.  
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT

0.0000/ 0.2302 = 

0.0000/ 0.2050 = 

0.0000/ 0.0002 = 

0.0000/ 0.3700 = 

0.0000/ 0.9083 

0.0000/ 0.1000 = 

0.0000/ 0.5237 = 

0.0000/ 0.0900 = 

0.0000/ 1.1060 

0.0000/ 0.4590 =

0.1900 
0.0340 
0.0057 
0 .0005 

0.2302 
0 .1700 

0.0350 
0.2050 
0.0001 
0 .0001 
0 .0002 
0.3700 
0.3700 
0.0235 
0.8692 
0 .0156 
0 .9083 
0 .1000 
0. 1000 
0.4200 
0 .0525 
0 .0512 
0.5237 
0 .0900 
0.0900 
0.2300 
0 .8760 
1.1060 
0.4590 
0.4590 
0.1110 
0. 1110 0.1110 =

0.0000 1) 

0.0000 %) 

0.0000 %)

0.300 

0 C00

0.0000 o)

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 1~ 

0.0000 %) 

0.0000 %) 

0.0000 %)

0.000 

0.000 

0.000 

0.00 

0.000 

0.000

N-248

77.35 
80.00 
80.20 
30.99 

233 .20 
234 .60 
293 .26 
298.40 
332 .90 
336.20 
343 .40 
346.50 
351.00 
355 .70 
583.14

Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted

Net < Critical Level 
Net < Crizical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level 

[ Net < Critical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level 
Net < Critical Level

0.0000/

(

I

V_



GDR C . 2... •4 Ac .iiy Summary 

ý-ample 7D: 3G-4 

Sample Size ....... 6.69e+002 g Spectrum File ...... .. 7-MP S=
Sampling Start ..... 10-08-97 15:11 Counting Start ..... 10-. 3 -97 i5:-I 
Sampling Stop ........ 10-08-97 15:11 Buildup Time . .. .. .-.....  
Current Date .... ...... 10-13-97 10:25 Decay Time ...........  
-----------------------------------------------------------------------------------
Eficiency Filec:\gdr\eff\550mlliq.ef Library File. c:",ar ::brarvr.s 

S. . . . . . . . . . . . . . . . . . I IDGeneral Radionuclide Analysis :ibrar
-ff.--.-6-0, _ 2 0 40 0 n 2__ ..-------------------------------------------------

J-f. 1-.' G.-6e-002*EnA -2.92e+000 + 4.02e+002*Ený8.652e-)n- - -:2

3amma Fractio_-n Limit. >= . . .80.00 % iDecay Limit: <=.

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide' Energy Fraction Eff Decay Conc

2 
2 
2 
2 
2 

2 
3 
3 
3 
2 
3 
3 

3 
3 
3 
4 
4 

4

94.12 
94.12 
94.12 
94.12 
94.12 
94.12 
94.12 
94.12 
94.12 
94.12 

239.02 
239.02 
239.02 
239-02 
239.02 
239.02 
239.02 
239.02 
239.02 
239.02 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
295.25 
338 .36 
338.36 
338.36 
338.36

82 
82 
82 
82 
82 
82 
82 
82 
82 
82 

373 
373 
373 
373 
373 
373 
373 
373 
373 
373 

75 
75 
75 
7S 
75 
75 
75 
75 
75 
74 
74 
74 
74

Lu-176 
Ra-221 
HF-17S 
Th-234 
Cu-67 
Ga-67 
Gd-153 
Pt-195m 
Ac-225 
Ta-182 
Xe-133m 
Fr-223 
Th-227 
U-23S 
TH-232 
Te-131m 
Ra-224 
Xe-125 
IN-116M 
Eu-152 
Ce-143 
U-238 
Ir-192 
Tl-210 
Ag- 113 
TB-160 
Pa-231 
Pa-233 
Ga-67 
Mg-27 
Au- 196 
Te-131m 
Np- 23 9

88.35 
89.00 
89.36 
92.80 
93.30 
93 .30 
97.43 
98.90 
99.80 

100.10 
233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 

,244.59 
244.67 

295'.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300-20 
332.73 
332.90 
334.27 
334.30

0.0235 8.40e-003 1.00e+000 4-.G6e+0,_f0C

0.1690 
0.3800 
0.2730 
0.1110

8.40e-003 
8.40e-003 
8.40e-003 
8.40e-003

9. 94e- 00 1 
9 .96e-00! 
1 .C00e +00 0 
9. 96e-001 4.90 ie -00 L

0.1411 8.40e-003 
0.1000 8.24e-003

1.00e+000 7.7:3e-001 
9.94e-00-1 ,"!l •%

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

8.24e-003 
8.24e-003 
8.24e-003 

8.24e-003 
8.24e-003 
8. 24e-003 
7.01le-003 
7.01e-003 
7.01le-003

1 .00e+000 
1.01e+000 
9.89e-001 

9. 80e-00!1 
6. 99e-001 
1. 00e+O000 
9. 90e-001 
1. 00e+000 
1.00e+000

4.62e+000 
!.!Te+000) 

0191!e-000 

S 58e÷00C 
2.89e-001 
G. 24e-00L 
4 .18e-00L

0.0900 7.01e-003 
0.2740 7.01e-003

9.38e-001 1.42e+000 
1.00e+000 4.39e-00L

0.0633 
0.1900 
0.0100 
0.2300 
0.0952 

.0.0200

7. 01e-003 
7.01e-003 
6.27e-003 
6.27e-003 
6. 27e-003 
6.27e-003

9. 99e-001 
9. 96e-001 
2.25e-001 
9. 98e-001 
9. 89e-001 
9. 94e-001

1. 90e+000 
6. 35e-00i 
5 .89e-001 
5.77,:-001 
.. 41e+000 
6.66e-!-00Q

N-249



4 
5 
5 

7 
7 
8 

8 
8 
8 

8 

9 
9 
9 
9 
9 

10 
01 

10 
11 
-3 

11 
11 
11 
11 
17 
12 
13 
83

33.35 

333.36 

352 .02 
352 02 
352 .2 
352 .2 
352 .02 
352.02 
352 02 

.42 

510 .42 
510 .42 
5 13- .42 
510 .42 
510 .42 
510 .42 
532 .54 
582.54 
608 .70 
608 70 
608 .70 
608.70 
608 .70 
608 .70 
608 .70 
608 .70 
726.40 
726.40 
726.40 
726.40 
726 .40 
726 .40 
726.40 
726.40 
909.46 
909.46 
909.46 
967.17 
967.17 
9067.17 
967.17 
967.17 
967.17 
967.17 

1457.67 
1760.47 
1760.47

-47 - 12 243 
-74 -- 23 

74 HF-175 
74 EU-1.52M 
74 Eu-152 

H6o Ho- 167 
1563 Pt-197m 
163 Na-24 
1503- Bi-211 

9- 3 U-235 
163 U-238 
163 Au-196 
163 Ba-I33 
115 Mo- 101 

!5Te -!21 
115 T!-208 
115 Kr-79 
115 Annihila 
115 Zn-71m 
115 Rh-106m 
115 KR-85 
188 T1-208 
188 TH-232 
155 Sb-124 
155 Cs-134 
155 Kr-79 
155 Sb-125 
155 Bi-214 
155 U-238 
155 Ir-192 
155 Ag-108m 

34 Sb-126 
34 Ce-143 
34 Sb-124 
34 Ag-108m 
34 Eu-154 
34 Zr-95 
34 In-114m 
34 Bi-212 

123 TH-232 
123 Ac-228 
123 Sb-129 

68 TB-160 
68 EU-152M 
68 Eu-152 
68 Ac-228 
68 TB-160 
68 Ac-228 
68 TH-232 

376 K-40 
44 U-238 
44 Bi-214

343.40 

344.20 
344.30 
346 50 
346.50 
346.55 
351.00 
351 .10 
351.99 
355.70 
356 .00 
505. 88 
507.59 
50 .72 
511.00 
511.00 
511.55 
511.70 
514.00 
583 .14 
583 .14 
602 .72 
604 .66 
606.10 
606.82 
609.30 
609.32 
612.45 
614.37 
.720.50 
721.96 
722 .78 
722 .95 
723.30 
724 .18 
725.24 
727.30 
911.07 
911.20 
914 .60 
962.36 
963.50 
964.00 
964.40 
966. 17 
968 .80 
968 .90 

1460.81 
1764 .28 
1764.50

0.2900 2.70e-003

0.2140 
0.1000 
0.1200 
0.1433

2. 70e-003 
2.56e-003 
2. 56e-003 
2. 56e-003

0.2550 2.56e-003

0.1746 
0.1070 
0.1504

2.56e-003 
1.80e-003 
1. 53e-003

0.5692 
0. 3250 

0.2720 
0 .5700 
0 .1110 

0.0100 

0.1200 
0.3710 
0.8790 
0.6200 
0 -1135 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.5780 
0.0512 
0.1130 
0.9230 
0.1970 
0.3399 
0.2810

- . . .. -4 

-. 27e 
6 27e-003 
5. 27e-003 
5 07e-003 
6 07e-003 
5 07e-003 

5 07e-003 
6 07e-003 
"6 07e-003 
5 07e-303 
4 .44e-003 
4 .44e-003 

4 .44e-003 
4 .44e-003 
4.44e-003 
4. 44e-003 
4.44e-003 

3.44e-003 
3.48e-003 
3.89e-003 
3. 81e-003 
3. 81e-003 

3.81e-003 
3. 81e-003 
3. 81e-003 
3 28e-003 
3. 28e-003 
3 .28e-003 
3. 28e-003 
3. 28e-003 3. 28e-003 
3. 28e-003

1.0!e+000 1.75e-0'330

9.25e-001 
1. 00e+ 000 
9. 64e-001 
1. 00e+000

2.58e+003 
2.98e+000 
2.58e+000 
2.08e+000

1.00e+000 1.17e-'-C0Q

1.01e+000 
1.00e+000 
1.ooe+000

1.6 9e000 
2.19e+001 
2 .14e+000

INITIAL NUCLIDE EVALUATION

N-250

e- .e..5,-- _ -4-4-4 

e4 +4- -D 1044 

9. 77e+000 

1.006e-+-000 

- .] -4-- .4-4,-4 

9.90e-001 
1. 00e+000 

1.030e+000 

1 .0 0 e +-0 0 0 

1 . 00e+000 

9. 9.9e-3001 

9. 90e-001 
1. 00e+000 

1. ooe+000 
1. 00e+000 
1. O1e+000 
9. 99oe-000 

9. 90e-001 
1.00~es000 

1. 00e+000 

1. 90e-'001 
1. 00e+000 
1. 00e+'000

.4 - 00-- : 

4 -. 4 

3. 7-e-O:C 
7. 17e-.- -I 

1. 7"e-',OC 

2.02e-001 

S. 3 e- 3: 

"-. -_e- 7 
-4.46---4 4J: 

3. 77e-00C 

8. 4-_e-300 

2. 02e-001 

1. 25e-3-1 

3.94e-00" 

4. 14e- 001



= = ----

T:--232 

3a-133 

U-235 

TB- 160 

1 u-!76 

Ra-221 

HF- 175 

"h -234 

.u-67

n

:i5 .22 

609.32 

7. 64 . 2 8 
Total 
77. 11 

238 .63 
338 .40 
583 .14 
911.07 
968 .90 
Total 
30.00 

-34.60 
Total 

1.00 
2276 .40 

302.85 
356.00 
383.85 
Total 
81.07 
83 .78 

143 .76 
185 .72 
236.00 
269.60 
351.10 
Total 
86.80 

197. 04 
215 .65 
298.57 
876.37 
962.36 
966.17 

1177 .95 
1271.88 

Tot al 
88.35 

201.80 
306.90 
Total 
89.00 

152.00 
176.00 
Total 
89.36 

343.40 
432.80 
Total 
92.80 
Total 
93.30 

184.50 
Total

1070 
.)20 

0 .37103 
0.4609 
0. 1-04 
1.2813 
0 .1750 
0 .4310 
0.1201 
0.3090 
0.2900 
0 .1746 
1.4997 
0 .0001 
0.0001 
0 .0002 
0.3429 
0.0709 
0 .1816 
0 .6200 
0.0897 
1.3051 
0.1480 
0.2460 
0.1050 
0.5400 
0 .1100 
0.1340 
0.1200 
1.4030 
0.1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0.2550 
0. 1550 
0.0760 
1.3866 
0 .0001 
0 .0001 
0.0001 
0.0003 
0.0001 
0.0001 
0.0001 
0.0003 
0. 0235 
0.8692 
0.0156 
0.9083 
0 .0001 
0.0001 
0.1690 
0.4700 
0.6390

Absenr•: 
Zresenz 
Presenz 

"-resenr 
Present 
PRESENT 
Absent 
Present 
Present 
Present 
Present 
Present 
PRESENT 
Absent 
Unable to 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent.  
ABSENT 
Absent

Present 
Present 
Absent 
Absent 
ABSENT ( 0.6290/ 1.3866 45.3628 %) 
Unable to Calc 
Absent
Absent 
ABSENT 
Unableý to 
Absent 
Absent 
ABSENT 
Present 
Present 
Absent 
PRESENT 
Unable to 
PRESENT 
Present 
Absent 
ABSENT

0.0001/ 
Calc

0.0003

0.0001/ 0.0003 =

0.8927/ 
Calc 

0.0001/

0.9083 = 

0.0001 =

0.1690/ 0.6390 =

33.3333 %) 

33.3333 %) 

98.2825 %) 

100.0000 %) 

26.4476 %)

N-251

1.1743/ 1.2813 

1.3247/ 1.4997

Absent 
Absent 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent

Calc 
0.0001/

iV..*491 : 

38.33112 % 

47 .5059 % 

16.3934 %

0. 300 

0.0 DO 

0.000 

0.3%•

0. 0002 =

0.6200/ 1.3051 

0.2300/ 1.4030

S ... U

(



""t-195m 

Ac -225 

Ta-182

97.43 

93.90 

Total 
99.80 
Tocal 

152 .43
222. 10 

1121 .28 
1189.04 
-12 .42 
1230 .97 

Total 
Te-13!m 102.06 

149.71 
200.63 
240.93 
334.27 
452.30 
773 .67 
782.49 
793 .75 
822.78 
852.21 

1125.46 
1206 .60 

Total 
Np-239 106.10 

209.80 
228.10 
277.60 
315.90 
334.30 
Total 

EU-152M 121.78 
344.20 
841.60 
963.50 
Total 

Eu-152 121.78 
244.67 
344.30 
778 .90 
964.00 

1085.80 
1112.07 
1408.08 

Total 
Eu-154 123.10 

248.00 
723.30 
873.19 
996.32 

1004.76

9 9 2 
3.1992 

0.4722 

0 . 110 

0.0001 
0 . 0001 
0 1411 
0.0720 
0 .0758 
0.3510 
0. 1636 
0 .2713 
0.1155 
1. 1903 
0.0790 
0.2054 
0.0752 
0.0755 
0.0952 
0.0567 
0.3800 
0 .0775 

0.1380 
0.0609 
0 .209 3 
0.1137 
0.0971 
1.6635 
0.2320 
0.0410 
0.1270 
0.1420 
0.0150 
0 .0200 
0 .5770 
0.0720 
0.0250 
0 .1470 

0 .1200 
0 .3640 
0.3068 
0 .0772 
0.2720 
0. 1272 
0 .1433 

0.1010 
0.1340 
0 .2073 
1.3688 
0.4047 
0 .0660 
0.1970 
0.1150 
0. 1029 
0.1736

ASENT 

Absent 
ABSENT 

Present 
PRESENT 
Unable to 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
Absent' 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
Absent 
Absent

C.2730/ 0.4722

0.1110/ 
Calc 

0.0001/

0.1110 = 

3.0001 :

0.1411/ 1.1903 =

0.1707/ 1.6635 = 

0.0200/ 0.5770 = 

0.1450/ 0.3640 = 

0.4925/ 1.3688 =

10.2615 %) 

3.4662 9) 

39.8352 %) 

35.9804 %)

N-252

0.3C 0

0.3 000

•7. • •14•

13C .300C



-c--. . a 

697.00 

""-7 oz a I 
i. ,,._., 

A - 1 8 m 434 .0 
14 .37 

.:-•n 450.30 

.~ --" -' 5 

1346.73

-- �-"1 

J.-208

-85

Cs-134 

S:Ob- 124 

Si-214 

Zr-95 

.- 212

Tot al 
507. 59 
573.14 

510 .72 
583.14 
Total 

511.00 
Total 

514.00 
Total 

544.70 
312.80 
914.60 

1030 . 10 
Total 

563.26 

569.29 
904.66 
795.76 

801.34 
Total 

602.72 
645.82 
722.78 

1691.02 
Total 

609.30 
768.40 

1120.30 
1764.50 

Total 
724.18 
756.72 
Total 

727.30 
785.50 

1620.60 
Total

2 •542 
".3774, 

0 9970 
C 9970 
0.3190 
0 5780 
3.7680 
- . 9050 
0 .9320 
0 .9230 
2.7600 
0 .2450 
0.3640 

2 2040 
-1950 

0.3070 
1.3150 
0.1767 
0 .3030 
0.9797 
0.0001 
0.0001 
0.0002 
1.0000 
1.0000 
0.0041 
0.0041 
0 .1920 
0.4600 
0.2140 
0.1350 
1.0010 
0.0838 
0 .1543 

0 .9756 

0.8544 
0.0873 
2 .1554 

0.9830 
0 .0723 

0.1130 
0.4900 
1.6583 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.3399 
0.5460 
0.8859 
0.0001 
0.0001 
0.0001 
0.0003

Acsen: 

Absent 
Ab sent 
As--sert: 

ABSENT 
Absent 
Present Present 

ABSENT 
Absent 
Present 
Absent 

Absent 
Present 
ABSENT 
Absent .Absent 

ABSENT 
Present
Absent 
ABSENT 
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present 
PRESENT 
Absent
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent
Present 
Absent 
Absent 
ABSENT 
Present 
Absent 
Present 
Absent 
ABSENT ( 
Unable to 
Absent 
Absent 
Unable to 
ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Absent 
Absent 
ABSENT

0.5780/ 3.7680 =

i.8550/ 2.7600

0.8640/ 1.3150 =

0.1767/ 
Calc 
Calc 

0.0002/ 
Calc 

1.0000/

0.9797 =

47.6C33 6 1 

13.336: %) 3.]:

0.0002

1.0000 = 100. o0n

0.0041/ 0.0041 =

0.2140/ 1.0010 = 

0.9756/ 2.1554 =

1.0960/ 
Calc 

Calc 
0.0002/ 

0.3399/ 
Calc

1.6583 = 

0.0004 = 

0.8859 =

0.0001/ 0.0003 =

21.3786 %) 

45.2631 %-.  

66.0918 1) 

50.0000 % 

38.3678 %) 

33.3333 %)

3.300 

0.300

N-253
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.e-143

T!-210

•506. 10 

2.9. 90 
302.50 

293 .26 

664.55 
721.96 

otoal 
295.96 
.308.46 

32..51 
468.06 

296.00 
795.00

1060.00 
1210.00 
1310.00 

Total 
Ag-1i3 298.40 

Total 
Pa-233 300.10 

311.90 
Total 

KHo-167 321.30 
346.50 
Total 

Au-196 332.90 
355.70 
Total 

in-115m 336.20 
Total 

Ru-95 336.40
1096.80 

Total 
-s-136 340.60 

340.60 
818.50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-211 351.00 

Total

0.08 

0 .4530 
0 0001 

.0001 0 .0001 

:`003 
0.4200 
0.0525 
0.0512 
0.5237 
0 .2872 
0.2965 
0 .8290 

0 .4808 

0. 3543 
1. 9478 
0.0001 
0 .000i 
0.0001 
0.0001 
0.0001 
0.0005 
0.0900 
0.0900 
0.0633 
0.3700 
0.4333 
0.2390 
0.5700 
0.8090 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0.7100 
0.2100 
0 .9200 

0 .4890 
0 .4676 
0.9970 
0.9970 
0.7976 
0 .7980 
0 .1974 

4.7436 
0 .1110 
0 .1110 
0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001 
0.0001

Absen 

e-s e 
?rese..  

ABSENT -. , 
Absent 

Unable -o Calc 
Absent 
ABSENT 0.  
Present 
Abs en t 
Present 
PRESENT 0.  
Present 
Absent
Absent 
Absent 
Presen: 
ABSENT 
Unable to 
Absent 
Absent
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT (

0001/ 0.0003 = 

1712/ 0.5237 =

0 . 3415/ 
Calc

7< -5- 2 

33 3 3 • "*'

1.9478 =

0.0001/ 0.0005 = 

0.0900/ 0.0900 = 

0.0633/ 0.4333 = 

0.5700/ 0.8090 = 

1.1060/ 1.1060 = 

0.4590/ 0.4590 = 

0.7100/ 0.9200 = 

0.9566/ 4.7436 =

0.1110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

20.0000 %) 

100.6000 %-)

0.000 

0. 000

14.5033 2.020 

70.4574 %) 2.000 

i00.0000 %) 0.•00

i00.0000 %) 

77.1739 %; 

20.1661%) 

100.0000 %) 

0.9709 %) 

1.00.0000 %)

0.000

0.000 

0.000 

0.0a0
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::•-L- .23

1601-12 
12 142 

T otal 
Ra-223 144.30 

154 .30 
269.60 
338.60 
Total 

g-2 7 1730.32 
332.73 

43 .80 
014 .50 
Total 

b-125 176.29 
380 .51 
427. 95 
463 .51 
600 .77 
606 .82 
636.15 
671.66 
Total 

"\- Xe-125 188.43 
243.40 
Total 

11 -!im 190 .24 
558.43 
725.24 

1283.67 
1299.83 

Total 
Mo-l01 191.93 

505.88 
590.82 
695.53 

1012.35 
Total 

Ac-228 209.50 
338.70 
790.50 
911.20 
964.40 
968.80 
Total 

Xe-133m 233.20 
Total 

:-227 236.00 
329.90 
Total

2937 
3 9083 

0.1372 
0.5791 
1.0000 
0.1186 
0.0107 
0.0289 
] 1858 
2.5011 
0 0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.0070 
0.0100 
0 7140 
0.2860 

S.0170 
0 0630 
0.0140 

0.2960 
0.1000 
0 .1840 
0.0520 
0.1120 
0 .0180 

0.8390 
0.5500 
0.2871 
0.8371 
0 1564 
0.2850 
0.2810 
0 . 0003 

0.0012 
0.7239 
0.1810 
0.1135 
0.1930 
0.0660 
0.1135 
0.6670 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0006 
0.1000 
0.1000 
0.0001 
0.0001 
0.0002

Absen: 

Absen: 
Absent 
Absen
Absent Abs en-i 

Absent 
"Absent Abs ent.  

ABSENT 
Absent
Absent 
Absent 
Unable to Calc 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
Absent 
ABSENT ( 0.  
Absent
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present
Absent 
Absent 
Absent 
ABSENT 
Absent 
Unable to Ca
Absent 
Unable to 
Unable to 
Unable to 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
ABSENT

0.0038/ 2.5011 =

0001/ 0.0004 =

0-00/ 1.0170 =

0.0520/ 0.8390 = 

0.2871/ 0.8371 = 

0.2810/ 0.7239 = 

0.1135/ 0.6670 = 

lc

Calc 
Calc 
Calc 

0.0004/ 

0.1000/ 
Calc

0.0006 = 

0.1000 =

0.0001/ 0.0002 =

>. 833

6.1979 % 

34.2970 C 

38.8175 %) 

17.0155 7-5 

66.6667 %) 

100.0000 %) 

50.0000 '61

N-255
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0.000 

0.000 

0.000
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S. . . . : : : : . . . ----- --__ _ : _ _ : : : : : _ : . . . -
.EAK C:NTR:EU:::N :ORREC::2N 

/ 
Reference negy Li-r=== Cacue 

--k Ol.d Area Nuclide Energy c-s/d-is Ref Area Energy - ew 

2 373 TH-232 911.07 7.83e-004 123 238.53 3.55e-C03 373 
3 75 -e-143 721.96 1.68e-004 34 293.26 2 .94e-3-3 7 
3 0 U-238 609.32 1.76e-003 155 295.22 3.35e-03 
4 74 TH-232 911.07 7.83e-004 123 338 .40 7.53e-004 74 
5 163 U-238 609.32 1 .76e-003 155 351.99 2 .25-3 .% I 
7 138 TH-232 911.07 7.83e-004 123 583.14 1.22e--03 

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

PEAK INTERFERENCE CORRECTION 

.k# New Area Nuclide Energy Status 

2 0 Xe-133m 233.20 Deleted [ Net < Critical Level 
2 0 Ra-224 241.08 Deleted [ Net < Critical Level 
3 0 Ag-113 298.40 Deleted [ Net < Critical Level I 
4 0 Au-196 332.90 Deleted [ Net < Critical Level 
4 0 In-115m 336.20 Deleted [ Net < Critical Level 
4 0 HF-175 343.40 Deleted Net < Critical Level 
5 0 Pt-197m 346.50 Deleted [ Net < Critical Level 
5 0 Bi-211 351.00 Deleted [ Net < Critical Level 
5 0 Au-196 355.70 Deleted [ Net < Critical Level 
7 0 Tl-208 583.14 Deleted Net < Critical Level I 

..............................-----------------------------------------------

SECONDARY NUCLIDE EVALUATION 

Nuclide Energy Fraction Status HalfliVes 

U-238 77.11 0.1070 Absent 
295.22 0.1920 Absent 
351.99 0.3710 Present 
609.3.2 0.4609 Present 

1764.28 0.1504 Present 
Total 1.2813 ABSENT 0.9823/ 1.2813 = 76.6643 %) 0.03C 

HF-175 89.36 0.0235 Present 
343.40 0.8692 Absent 
432.80 0.0156 Absent 
Total 0.9083 ABSENT ( 0.0235/ 0.9083 = 2.5873 %) 0.000 

Xe-133m 233.20 0.1000 Absent 
Total 0.1000 ABSENT ( 0.0000/ 0.i000 = 0.0000 %) 0.000 

Ra-224 241.08 0.0001 Absent 
Total 0.0001 ABSENT ( 0.0000/ 0.0001 = 0.0000 %) 0.000 

Ag-113 298.40 0.0900 Absent 
Total 0.0900 ABSENT ( 0.0000/ 0.0900 = 0.0000 %) 0.000 

Au-196 332.90 0.2300 Absent 
355.70 0.8760 Absent 
Total 1.1060 ABSENT ( 0.0000/ 1.1060 = 0.0000 %) 0.000 

-115m 336.20 0.4590 Absent 
Total 0.4590 ABSENT ( 0.0000/ 0.4590 = 0.0000 %) 0.000 

'_Pt-197m 346.50 0.1110 Absent 
Total 0.1110 ABSENT ( 0.0000/ 0.1110 = 0.0000 %) 0.300

N-256



•&-i-', IfL £ • 30 Absen.  

S...... . .' - : Absen: 
- =. :o.3082 ABSENT :.:3: ' ... 2 

FINAL ACTIV::y REPCRT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Muclide _keV) (pCi /g ) (hrs) sound ?_ c::.n 

TH-232 Average: 1 .39ee+00 0 +-7.81e-002 1.24e+014 5 of ...  
238.63 1.17e+000 +-1.06e-001 
338.40 1.09e+000 +-3.57e-001 
583.14 1.71e+000 +-1.77e-001 
911.07 1.75e+000 +-1.98e-001 
968.90 1.69e;000 +-3.10e-00! 

7h-234 92.80 BKG 1.00e+012 
9t-95m 98. 90 9.90e-001 +--4.05e-001 9.65e+001 -

99.30 SKG 1.00e+012 e +f 
Ce-143 Average: 3.04e-001 +-9.50e-002 3.30e+001 2 of 3 

293.26 2.89e-001 +-9.53e-002 
721.96 2.30e+000 +-1.08e+000 

Annihila 511.00 I.D.Only 1.00e+003 1 of 1 
KR-85 514.00 7.10e+001 +-1.38e+001 9.39e+004 1 of 
K-40 1460.81 2.19e+001 +-1.22e+000 1.12e+013 1 of 1 

TOTAL: 9.56e+001 pCi /g MPC Total: 1.52 
------------------------------------------------------------------------------

UNKNOWN PEAKS

,.jEnergy Centroid Net Un- C.L. Bkg.  
(keV) Channel Counts Certainty Counts Counts 

352.02 714.72 163 25 41 169 
608.70 1248.37 155 18 25 61 

1760.47 3642.88 44 9 11 9

FWHM Net 
(keV) Gamma/sec 

1.06 7.460et000 
1.38 1.129e+001 
2.04 7.993e+000

N-257



>Neev Nucear =ese-rn ene 

Quanu =echnol ...  
S-_ R C Vers 1i 5.D 

-- -- - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - -
S~ampe :D: 3G-5 

Sample Size 6.79e+002 g Soectrum ile . . .I. . . .-. .S 
Sampling Start ..... 10-08-97 16:28 Counting Start ..... . 0-08-97 16:2ý 
Sampling Stop ..... 10-08-97 16:28 Live Time ............ 3600 Sec 
Current Date . . . . . . 10-13-97 10:33 Real Time . . . . . . . . . . n cec 
---------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.48l*Ch + 0.00e+000*ChA2 + 0.00e+000*Ch^3 12-:5-?6 >:-4 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*En^2 + 0.00e+000*En^3 I2'-5 
Where En = Sqrt (Energy in kev) 

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

Sensitivity ............ 2.00 Search Start / End ..... . 0 / 4095 
Sigma Multiplier ......... 1.00 

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 238.92 479.59 327 32 48 315 1.16 
2 295.23 596.66 144 27 45 200 1.80 

" " 3 338.28 686.16 89 21 34 141 0.92 
4 351.86 714.38 166 24 37 155 1.26 
5 510.45 1044.10 161 20 31 86 1.64 
6 582;52 1193.93 ill 18 27 83 1.47 
7 608.58 1248.10 130. 18 27 75 1.75 
8 909.53. 1873.79 96 14 20 40 1.59 
9 967.09 1993.45 52 13 20 39 1.65 

10 1118.25 2307.71 41 11 17 33 1.02 
11 1457.58 3013.17 330 19 12 13 1.44

N-258
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GDR C Nucl!iie Aczivi-1' Summary

Sample Size . . . . . . . 6.79e+002 g Spectrulm File . . . . . . . . . TE!..  Sampling Start .. . .. 10-08-97 1-6:28 Counting Start: . . . . . 1-89 
Sampling Stop .. . .. 10-08-97 16:28 Buildup Time .. .. . .. 0. D0e-8 
C-urren t Date . . . . . .10 -13 -97 10 :33 Decay T ime . . . . • •- e -: 

EfficencyFil'ec:\gdr\eff\550mlliq.ef Library Fil-e. .:gr.irr,-si 
ID . .... .... .... .. I DGeneral Radi4onuclide AnalysisLbrr

-Lf.=1./.6._ O~e02*En'-2. 92e+000 - 4.02e+OO2*Enr^3.62e-O00 2-!--:l:4 

-amma Fraction Limit >= 80.00 1 i Decay Limit <= ..... 3.00 a=i_

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction Eff Decay Conc

238.92 
238.92 
238.92 
238.92 
238.92 
238.92 
238.92 
238.92 
238.92 
238.92 
295.23 
295.23 
295. 23 
295.23 
295.23 
295.23.  
29S.23 
'2'95 .2 3 
295.23 
338.28 
338.28 
338.28 
338.28 
338.28 
338.28 
338.28 
338.28 
338 .28 
338 .28 
338.28 
338.28 
338.28 
351.86

2 
2 
2 
2 
2 

2 

2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4

327 Xe-133m 
327 Fr-223 
327 Th-227 
327 U-235 
327 TH-232 
327 Te-131m 
327 Ra-224 
327 Xe-125 
327 IN-116M 
327 Eu-152 
144 Ce-143 
144 U-238 
144 Ir-192 
144 Tl-210 
144 Ag-ll3 
144 TIB-160 
144 Pa-231 
144 Pa-233 
144 Ga-67 

89 Mg-27 
89 Au-196 
89 Te-131m 
89 Np-239 
89 In-1l5m 
89 Ru-95 
89 TH-232 
89 Ra-223 
89 Ac-228 
89 Cs-136 
89 Cs-136 
89 HF-175 
89 EU-152M 

166 HF-181

233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 
243.40 
244.59 
'244 .67 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
3,32.73 
332, 90 
334.27 
334.30 
336.20 
336.40 
338.40 
338.60 
338.70 
340.60 
340.60 
343.40 
344.20 
345.95

0.1000 8.24e-003 9.94e-001 4.42e+000 

1.00e+0003. e,0 
1.01e+000 !. Cie-000 
9.89e-001 5.88e,000 

9.80e-001 1.5Ge-0/0Q 
6.99e-001 1.;65e-0302 
1.00e+000 5.68e-000 
9.90e-00-1 5.47e-001 
1.00e+000 1.18e÷000 
1.00e+000 7.9!e-001 

9.38e-00-1 2.693e-COO 
1. O0e+-000', 3 . 3 e-- ,r'Il 

9.99e-001 3.5)e-00,1 
9.96e-00! 1.20e,000 
2.25e-001 6 99e-O02.  
9.98e-001 6.84e-001 
9.89e-001 1.67e+000 
9.94e-001 7.89e+000 
9.27e-001 3.69e-001 
8.17e-001 2.71e-001 
1.01e+000 1.29e+000 

9.99e-001 3.2-1e--001 
9.99e-001 3.36e-00! 
1.00e+000 !.3le-001 
9.64e-001 6.51-e-0001 
1.00e+000 -2. e- 00G•-'

0.i1i,00 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

8.24e-003 
8 .24e-003 
8.24e-003 

8 .24e-003 
8 .24e-003 
8.24e-003 
7.01e-003 
7. 01e-003 
7. 01e-003

0.0900 7.01e-003 
0.2740 7.01e-003

0.0633 
0.1900 
0.0100 
0.2300 
0.0952 
0.0200 
0.4590 
0.7100 
0.1201 

0.4890 
0.4676 
0.8692 
0.0250 
0.1400

7. 01e-003 
7. 01e-003 
6 .27e-003 
6.27e-003 
6 .27e-003 
6.27e-003 
6. 27e-003 
6. 27e-003 
6.27e-003 

6.27e-003 
6.27e-003 
6 .27e-003 
6 .27e-003 
6 .07e-003

N-259



7 

7 

7 
7 
7 
7 
7 
7 
7 

9 
9 
9 

9 

9 

70 

10 

i0 

0 
10 

81

55-110 .45 

5:.45 

.45 
-0 .45 

51 5 

532 .52 

1, q 3 53 
5 0 8. 58 
608.58 
6,138. 58 
608 .58 08 58 

08 .58 

99 .53 
909 .53 
909. 53 
967.09 
967.09 
967.09 
967.09 
967.09 
967.09 
967 .09 

1118 .25 
11-18 .25 
1118 .25 
1113 .25 
113 .25 
1118 .25 
1457.58

Lqg~ i-11 
16 -235 

66 U-238 
-66 Au-!g6 

166 Ba-133 
161 Mo-101 
161 Te-121 

T1-208 
1.9 Kr-79 
iAl Annihila 
161 Zn-71m 
161 Rh-106m 
161 KR-8B 
il1 :1-208 
111 TH-232 
130 Sb-124 
130 Cs-134 
1-30 Kr-79 
130 Sb-125 
130 Bi-214 
130 U-238 
130 Ir-192 
130 Ag-108m 

96 TH-232 
96 Ac-228 
96 Sb-129 
52 TB-160 
52 EU-152M 
52 Eu-152 
52 Ac-228 
52 TB-160 
52 Ac-228 
52 TH-232 
41 Sn-127 
41 Zn-65 
41 Ni-65 
41 Bi-214 
41 Sc-46 
41 Ta-182 

330 K-40

35•5 .70 
356.00 
505. 88 
507.59 
510 .72 
511.00 
51. 00 
511. 55 

.• 70 
514 .00 
583 .14 
583.14 
602.72 
604.66 
606.10 
606.82 
609.30 
609.32 
612.45 
614.37 
911.07 
911.20 
914.60 
962.36 
963 .50 
964.00 
964.40 
966. 17 
968.80 
968 .90 

1114.30 
1115.52 
1115.53 
1120.30 
1120.51 
1121.28 
1460.81

0.2550 2.56e-003

0.1746 
0.3800 
0.5075 
0.1513 

1.0000 
0.3510 
0.1070

2.56e-003 
2.26e-003 
2. 26e-003 
2. 26e-003 

2. 26e-003 
2.26e-003 
1.80e-003

,3.3760 

0.1135 
0.1767 

0.1500 
1.0000 
0.2806 
3.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

4 .43e-00 

4.43e-003 

4.43e-,03 
4. 43e-003 
4 .43e-003 

4.43 - 3 

4 .43e-003 

3 . 96e-003 
3.82e-003 
3 .32e-003 
3.382e-003 
3.82e-003 

3 .82e-003 
3. 82e-003 
3.82e-003 
2. 70e-003 

2. 70e-003 
2.56e-003 
2.56e-003 
2.56e-003

1.00e+000 8.30e-00!

1. 01e-000 
8. 55e-001 
1.00e+000 
8. 76e-001 

1.00e-000 
1. 00e+000 
1. OOe-000

1. 27e+000 
6. 7e-001 
3. 95e-001 

2.01 -0 

.7'e-00 1 

.9e-O0

INITIAL NUCLIDE EVALUATION

Nuclide Energy Fraction Status,

U-238 

"7-232

77.11 
295.22 
351.99 
609.32 

1764.28 
Total 
77.11 

238.63 
338.40 
583 .14 
911.07

0.1070 
0.1920 
0.3710 
0.4609 
0.1504 
1.2813 
0.1750 
0.4310 
0.1201 
0.3090 
0.2900

Absent 
Present 
Present 
Present 
Absent 
ABSENT 
Absent 
Present 
Present 
Present 
Present

Halilives

1.0239/ 1.2813 = 79.9110 %)

N-260

3. 31e-00 

'. 90e-00! 

-1 7ý'

£. 30e+000 

- "7e+000 

=.~+000 
L. ACe+000 

9. 25e-001 
1. 00e+000 
9.64e-001 
1. 00e+000

-3.-5e-001 

6. 94e+001 
4. 04e-00•1 

1 . 34 e -, 00" 

).8e-0010 
2 24e e 000 

1. -7e-0 G' 

8. 15e-000

u.000



z..a 

-133 8 1.201 
276.40 
3 02 285 

.300 
383.85 
Total 

U-235 81.07 
83 .78 

143 .276 

185.72 
236.00 
269.60 
351. 10 
Total 

TB-160 86.80 
97 .04 

215.65 
298.57 
876.37 
962.36 
966.17 

1177.95 
1271.88 

Total 
TF-175 89.36 

343.40 
432.80 
Total 

a - 6 793 .30 
184.60 
300.20 
Total 

Ta-182 100.10 
152.43 
222.10 

1121.28 
1189.04 
1221.42 
1230.97 

Total 
Te-131m 102.06 

149.71 
200.63 
"240.93 
334.27 
452.30 
773 .67 
782.49 
793 .75 
822.78 
852.21 
1125.46 
1206.60 

Total 
T-e-Np-239 106.10

-.. 1746 

3.30012 
0.3429 
0.0709 
0 1816 
0 .6200 

0.0897 
1.3051 

0 1480 
0.2460 
0.1050 
0.5400 
0 .1100 
0.1340 
0 .1200 

1.4030 
0.1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0.2550 
0.1550 
0.0760 
1.3866 
0.0235 
0.8692 
0.0156 
0.9083 
0.3800 
0.2360 
0.1900 
0.8060 
0.1411 
0 .0720 

0 .0758 
0.3510 
0.1636 
0.2713 
0 .1155 

1. 1903 
0.0790 
0 .2054 
0.0752 
0.0755 
0.0952 
0.0567 
0.3800 
0.0775 
0.1380 
0.0609 
0.2093 
0.1137 
0.0971 
1.6635 
0.2320

Presen: 

Xos e r.  
jnable -o 
ABSENT 
Absent 
Absen.: 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Present
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
PRESENT 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent

CalC
'D.0002 =

0.6200/ 1.3051 = 

0.2300/ 1.4030 =

0.6290/ 1.3866 = 

0.8692/ 0.9083 = 

0.1900/ 0.8060 = 

0.3510/ 1.1903 =

0.1707/ 1.6635 =

47.5059 %) 

16.3934 % 

45.3628 %) 

95.6952 %) 

23.5732 %) 

29.4884 %) 

10.2615 %)

N-261

•.. *O,

0.000 

C.000 

0.002

0.000

i. i24-

(

(



JJ-:52M .2." 73 
344 .20 

363 .30 
oaA 

Eu-152 121. 7 
244. 67 
344. 30 
778 .90 
1154 .- 0 
C354.30 
l12 .07 

8 1 3 3 . 305 

HE-!81 33.,35 

136.25 
~34595 
482.16 
Total 

'N-116M 137.92 
244.59 
416.83 
463 .13 

818.65 
1097.23 
1293 .49 
1507.50 
1601.12 
1752.42 
2212.21 

Total 
Ra-223 144.30 

154.30 
269.60 
338.60 
Total 

Mg-27 170.82 
332.73 
843.80 

1014.50 
Total 

Sb-125 176.29 
380.51 
427.95 
463 .51 
600.77 
606.82 
636.15 
671.66 
Total 

S -125 188.43 243.40 

"Total 
Mo-!01 191.93

2230 
3 5770 
3.3720 

0 . 3250 
0 .1470 
0. 1200 
0 3640 
0.3068 
0 .0772 
0.2720 
0.1272 
0.1433 
0.1010 

0 .1340 
0.2073 
1.3688 
0.4300 
0.0610 
0.1400 
0.8600 
1.4910 
0.0350 
0.0038 
0.2937 
0 .0083 
0.1372 
0 .6791 
1.0000 
0 .1186 

0.0107 
0 .0289 
0.1858 
2.5011 
0.0001 
0.0001 
0.0001 
0 .0001 
0 .0004 
0.0070 
0 .0100 
0 .7140 

0.2860 
1. 0170 
0.0630 
0.0140 
0.2960 
0.1000 
0.1840 
0.0520 
0 .1120 

0.0180 
0.8390 
0 .5500 
0 .2871 
0.8371 
0 .1810

Absern: 

p-abs e 

AB S -7NT: 
Abs en:, 
re-sent 

Absen: 
Present 
ABSENT 
Absent 
Present 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent

'5'7 -.57 '

0.1450/ 0.3640 = 3 83552 Z

0.2205/ 1.3'88 =

0.

Absent 
ABSENT ( 0.' 
Absent 
Absent 
Absent 
Unable to Calc 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
Absent 
ABSENT ( 0.( 
Absent, 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT ( 04.  
Absent 
Present 
ABSENT ( 0.2 
Absent

1400/ 1.4910 

0038/ 2.5011 =

0001/ 0.0004 =

)100/ 1.0170 = 

)520/ 0.8390 

2871/ 0.8371 -

9.3897 %) 

0.1519 %) 

25.0000 %) 

0.9833 %) 

6.1979 %) 

34.2970 1)

N-262

0.000 

0.000 

0.3000 

0.300 

0.000

.



"2-22 2079.50 

311 .20 
D64 .40 
)63. 30u 
Total 

Ke- 33m 233 .20 
Tot al 

17-227 236 . 00 
329.90 

Ra-224 241.  241 .08 
Total 

Kr-79 29i. 30 
397.30 
511 . 00 
606. i0 
Total 

Pa-231 283.60 
2 99.90 
302.50 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

!r-192 295.96 
308.46 
316.51 
468.06 
612.45 
Total 

TI-210 296.00 
795.00 

1060.00 
1210.00 
1310.00

Total 
g-213 298.40 

Total 
a-233 300.10 

311.90 
Total 

o-167 321.30 
346.50 
Total 

u-196 332.90 
355.70 
Total 

'-115m 336.20 
Total 

u-95 336.40 
1096.80 

Total

"667,1" 

"Q670 
. •000: 

0.0001 
0.0001 
0.0001 
0.0001 
0. 006 
0 0006 
0.-1 000 

0 .0002 
0 .0001 
0 .0 00!i 
0.0001 

0 .1270 
0 .0950 
0. 1500 
0.0810 
0.4530 
0.0001 
0.0001 
0.0001 
0 .0003 

0 .4200 
0.0525 
0.0512 
0.5237 
0 .2872 

0.2965 
0.8290 
0.4808 
0 .0543 

1.9478 
0.0001 
0.0001 
0 .0001 
0.0001 
0.0001 
0.0005 
0.0900 
0.0900 
0 .0633 

0 .3700 
0.4333 
0.2390 
0.5700 
0.8090 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0.7100 
0.2100 
0 .9200

cse n: 
Abtsent_ 
ABSENT • 

Absen.  
Unable to Ca-c 
Absent
Unable to 
Unable to 
Unable to 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absent 
Present 
Present 
ABSENT

Calc 
Calc 
Calc 

0.0004/ 

0.1000/ 
Calc 

0.0001/1 
Calc 

0.0001/

Absent 
Unable to Calc 
Absent 
ABSENT ( 0.( 
Present 
Absent 
Absent 
PRESENT ( 0.z 
Present
Absent 
Absent 
Absent 
Present 
ABSENT 
Unable to 
Absent 
Absent 
Absent
Absent 
ABSENT 
Present 
PRESENT 
Present
Absent.  
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 

N-263

0.0006 

0.i000 

0.0 .02 

0.0001

2310/ 0.4530 = 

0001/ 0.0003 = 

1200/ 0.5237 =

0.3415/ 
Calc

1. 9478 =

0.0001/ 0.0005 = 

0.0900/ 0.0900 = 

0.0633/ 0.4333 = 

0.5700/ 0.8090 = 

1.1060/ 1.1060 = 

0.4590/ 0.4590 = 

0.7100/ 0.9200 =

50.)934 %7

33.3333 %) 

80.1986 %I 

17.5326 %

20.0000 %) 

100.0000 %) 

14.6088 %) 

70.4574 %) 

100.0000 %) 

100.0000 %) 

77.1739 %')

Hc 

A•

1 -Ri

0.J00 

0.3000 

0 .000C

0.000 

0 .000 

0. COO 

0.000 

0.000 

0.000 

0.000

7- -, . ý- : : :

( 
(



3- 7r7 

Total 
a5- 2.4 

357.53 
1368.53 
1732.T10 
Total 
oi-211 351.00 

Total 
Zn-71m 336.28 

487.34 

596.37 

620.19 
Total 

Ag-108m 434.00 
614.37 
722.95 
Total 

Rh-106m 450.80 
511.70 
616.10 
748.50 

1046.70 
Total 

Te-121 507.59 
573.14 
Total 

Tl-208 510.72 
583.14 
Total 

Annihila 511.00 
Total 

KR-35 514.00 
Total 

Sb-129 544.70 
812.80 
914.60

Cs-134 

Sb-124 

Bi-214

1030.10 
Total 

563.26 
569.29 
604.66 
795.76 
801.84 
Total 

602.72 
645.82 
722.78 

1691.02 
Total 

609.30

*.9970 
-. 797; 

*.7980 
3.1974 

4.7436 
0 . I::O 
0. Ilio 
J.0100 

1.0000 
0.0100 
1.0300 
0 0001 
0 .0001 
0. 9200 
0 .6164 

.2806 
0.2760 
0 .5612 
2.6542 
0.9050 
0.9320 
0.9230 
2.7600 
0.2450 
0.8640 
0.2040 
0.1950 
0.3070 
1.8150 
0 .1767 

0.8030 
0 .9797 

0.0001 
0.0001 
0.0002 
1.0000 
1.0000 
0 .0041 
0.0041 
0 .1920 
0.4600 
0.2140 
0.1350 
1. 0010 
0.0838 
0. 1543 
0.9756 
0.8544 
0 .0873 

2.1554 
0.9830 
0 .0723 

0.1130 
0.4900 
1. 583 
0 .0001

z-resen: 

Absen: 
Absenr 
Abs en: 
Abs en: 

Absen 

ABSENT 
Present 
PRESENT 
UnAble to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Present
Absent 
ABSENT 
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent 
ABSENT( 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
ABSENT 
Unable to

0. 110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

0.2806/ 2.6542

.. 3719 

D .5719

0.9320/ 2.7600 = 33.7681 %)

0.8640/ 1.8150 =

0.1767/ 
Calc 
Calc 

0.0002/ 
Calc 

1.0000/

0.9797 = 

0.0002 = 

1.0000 =

0.0041/ 0.0041 = 

0.2140/ 1.0010 = 

0.9756/ 2.1554 =

0.9830/ 
Calc

1.6583 =

47.6033 % 300

-18.0361 %V 

100.0000 %) 

100.0000 %)

1-00 0000 -SI

21.3786 %) 

45.2631%) 

59.2776 %)

0.000 

c.00 

0. 000

N-264

I ý1. 01



"-127 4-23.13 

1095.60 
1114.33 

Sc-.46 389.23 
1120.51 
20C9.76 

Total 
Zn-65 15 5.2 

Total 
Ni-65 1115.53 

1481.34 
Total 

K-40 1460.31 
Total

S"-0 
3.1940 

0.3300 
0.6300 
1 .0000 
1.0000 
3 1300 
2.1000 
0 .5075 

0.5075 
0. 1513 
0 .2350 
0.3863 
0.1070 
0. 1070

znC -e 

ABSEN: 

Abs e -n 

Abs e nr 
Presen
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
PRESENT

I

1.0000/, 2.1000 = 

0.5075/ 3.5075 = 

0.1513/ 0.3863 = 

0.1070/ D.1070 =

47.6190 %?

PEAK CONTRIBUTION CORRECTION 

Reference Energy Line ===>> Calculated Contribution 
Pk# Old Area Nuclide Energy cts/dis Ref Area Energy cts/dis New Area 

327 TH-232 911.07 7.83e-004 96 238.63 3.55e-003 327 
3 59 TH-232 911.07 7.83e-004 96 338.40 7.53e-004 a9 
6 Ill TH-232 911.07 7.83e-004 96 583.14 1.22e-003 ill 

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

PEAK INTERFERENCE CORRECTION 

Pk# New Area Nuclide Energy Status 

0 Xe-133m 233.20 Deleted [ Net < Critical Level ] 
0 Ra-224 241.08 Deleted [ Net < Critical Level 

3 0 Au-196 332.90 Deleted [ Net < Critical Level 
3 0 In-ll5m 336.20 Deleted Net < Critical Level 
S0 HF-175 343.40 Deleted Net < Critical Level 
6 0 T!-208 583.14 Deleted Net < Critical Level I 

-----------------------------------------------------------------------........  

SECONDARY NUCLIDE EVALUATION 

Nuclide Energy Fraction Status Halflives

H.7-175 89.36 
343.40 
432.80 
Total 

Xe-133m 233.20 
Total 

Ra-224 241.08 
Total 

"i-196 332.90 
355.70 
Total 

"\In-ll5m 336.20 
Total

0.0235 
0.8692 
0.0156 
0.9083 
0.1000 
0.1000 
0.0001 
0 .0001 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590

Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
ABSENT

0.0000/ 0.9083 = 

0.0000/ 0.1000 = 

0.0000/ 0.0001 = 

0.8760/ 1.1060 = 

0.0000/ 0.4590 =

0.0000 %) 

0.0000 %) 

0.0000 %) 

79.2043 %) 

0.0000 %)

3.000 

0.000 

0.000 

0.000 

0.000

N-265



Energy Conc 
Nuclide (keV) (pCi

Ce-143 
Ag -113 
Pt-197m 
Bi-211 
Annihila 
KR-85 
Zn-65 
K-40

Average: 
238 .63 
338.40 
583.14 
911.07 
968. 90 
293.26 
298.40 
346.50 
351 .00 
511.00 
514.00 

1115.52 
1460.81

1. 08e+000 
1. 01e+000 
1. 29e+000 
9. 94e-001 
1 34e+000 
1. 27e+000 
5 .47e-001 
2. 69e+000 
3 37e+000 

9. 79e+001 
3.95e-001 
1. 90e+001

l.00sigma Hal.f ie 4=aks -7T 
/9 (hrs) Pound Fraczion 

+- 7 .36e-002 1.24e+014 5 oD 6 
+-9. 96e-002 
+-3.04e-001 
+- .62e-001 

+-2.02e-001 
+-3.07e-001 
+-!01.e-001 3.30e+001 f 3 2..3 
+-4.96e-001 5.37e+000 
+-4.84e-001 !.57e+000 iLof 1 

BKG 1.00e+012 i of 1 
I.D.Only 1.00e+003 !of 1 

+-1.24e+001 9.39e+004 1 of 1 
+-1.06e-001 5.86e+003 1 of 1 5.59 
+-1.11e+000 1.12e+013 I of 1

TOTAL: 1.25e+002 pCi /g MPC Total: 9.32 
-------------------------------------------------------------------------------

UNKNOWN PEAKS 

'ergy Centroid Net Un- C.L. Bkg. FWHM Net 
keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

608.58 1248.10 130 18 27 75 1.75 9.465e+000

N-266
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Neely Nuclear Research.'- " er 

Quantum Technology 
GDRC Version 5.0 

Sample ID BGl-5 COMP 

--------------------------------------------------------------------------------
Sample Size ........ 7.95e+002 g Spectrum File ...... .. TEMP.SPC 
Sampling Start ..... 10-14-97 14:14 Counting Start ..... .10-14-97 14:14 
Sampling Stop ..... 10-14-97 14:14 Live Time ........... 3600 Sec 
Current Date ...... 10-15-97 07:42 Real Time ............. 0 Sec 
--------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*Ch 3 12-05-96 10:47 

-WHM(keV) 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*En 3 12-05-96 13: 7 
Where En = Sqrt(Energy in keY) 

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

Sensitivity ............ 2.00 1 Search Start / End ..... . 0 / 4095 
Sigma Multiplier ......... 1.00 
-------------------------- 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 78.05 145.14 75 40 72 638 0.82 
2 238.86 479.46 393 38 61 405 1.21 
3 295.32 596.84 112 23 36 179 0.99 
4 338.15 685.89 74 28 51 262 1.43 
5 351.76 714.19 206 24 36 147 1.44 
6 510.39 1043.98 128 21 33 123 2.40 
7 582.72 1194.34 166 19 25 72 1.40 
8 608.87 1248.70 181 19 26 70 1.95 
9 910.11 1874.99 101 16 25 56 1.70 

10 967.95 1995.25 70 14 23 43 1.45 
11 1458.62 3015.35 403 21 11 9 2.12

N-267



Neely Nu-7ear Research -enter 

Quantum Technology 
GDRC Nuclide Activity Summary 

Sample ID: BGl-5 COMP 

------------------------------------------------------------------------------------
Sample Size ... ....... .. 7.95e+002 g Spectrum File .... ....... . .TEMP.SPC 
Sampling Start ....... .10-14-97 14:14 Counting Start ..... .. 10-14-97 14:14 
Sampling Stop ....... .10-14-97 14:14 Buildup Time .......... .. 0.00e+000 Hrs 
Current Date ......... .. 10-15-97 07:42 Decay Time .... ........ .. 0.00e+000 Hrs 
------------------------------------------------------------------------------------
Efficiency Filec:\gdr\eff\550mlliq.ef Library File. . .c:\gdr\library\nes.'ih 
ID ........... ................... I IDGeneral Radionuclide Analysis Library

Eff.= 1/[6.66e-002*En -2.92e+000 + 4.02e+002*EnA8.62e-001] 
-------------------------------------------------------------

Gamma Fraction Limit >= . . . 80.00 % 1 Decay Limit <= ....

2--- -- 6 -:- 

8.000 Halflives

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction

6.26e-003 
6 .26e-003 
6.26e-003 
6.26e-003 

6.26e-003 
6 .26e-003 
6.26e-003 
6. 26e-003 
6.26e-003 
6.26e-003 
6.26e-003 
8.24e-003 

8.24e-003 
8.24e-003 
8.24e-003 

8. 24e-003 
8.24e-003 
8. 24e-003 
7. OOe-003 
7.00e-003 
7.00e-003

0.0900 7.00e-003 
0.2740 7.00e-003

1 
1 
1 
1 
1 

2 
2 

1 
1 

1 

1 
1 
1 

2 

2 
2 
2 
2 

2 
2 

2 
2 
2 

3 
3 
3 

3 
3 

3 
3 
3 
3 

4

1. 00e+000 
1.01e+000 
9. 95e-001 
9.81e-001 

1 . 00e+000 
9. 95e-001 
3 31e-001 
9. 97e-001 
1. 00e+000 
1. 00e+000 
1. 00e+000 
9. 94e-001 

1.00e+000 
1.01e+000 
9. 89e-001 

9.80e-001 
6. 99e-001 
1. 00e+000 
9. 90e-001 
1. 00e+000 
1. 00e+000

1.05e+000 
6.41e-001 
5.99e-001 
6. 78e-001 

5. 66e+000 
3 .35e+000 
3 .08e+000 

3 07e-001 
3 30e-001 
7. 64e-001 
4. 60e-001 
4. 53e+000 

4.09e+000 
1.04e+000 
6.03e+000 

1. 60e+000 
1. 70e÷002 
5. 83e+000 
3. 63e-001 
7. 84e-001 
5 .26e-00L

9.38e-001 1.79e+000 
1.OOe+000 5.51e-001

78.05 
78 .05 
78.05 
78.05 
78 .05 

78.05 
78 .05 
78 .05 
78.05 
78 .05 
78 .05 
78.05 

238.86 
238.86 
238.86 
238 .86 
238.86 
238.86 
238.86 
238.86 
238.86 
238.86 
295.32 
295.32 
295.32 
295.32 
295.32 
295.32 
295.32 
295.32 
295.32 
338.15 
338.15

75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 

393 
393 
393 
393 
393 
393 
393 
393 
393 
393 
112 
112 
112 
112 
112 
112 
112 
112 
112 

74 
74

Eff Decay Conc

U-238 
TH-232 
Hg-197 
Pt-197 
Fr-223 
Ce-144 
Hg-197 
Hg-199m 
Xe-133 
Ba-133 
U-235 
U-235 
Xe-133m 
Fr-223 
Th-227 
U-235 
TH-232 
Te-131m 
Ra-224 
Xe-125 
IN-116M 
Eu-152 
Ce-143.  
U-238 
Ir-192 
Tl-210 
Ag-113 
TB-160 
Pa-231 
Pa-233 
Ga-67 
Mg-27 
Au-196

77.11 
77.11 
77.35 
77.35 
80.00 
80.00 
80.20 
80.20 
80.99 
81.00 
81.07 
83 .78 

233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241. 08 
243 .40 
244.59 
244. 67 
293 .26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
332.73 
332.90

0.1070 
0.1750 
0.1900 
0.1700 

0.0200 
0.0340 
0.1110 
0 .3700 
0.3429 
0.1480 
0.2460 
0.1000 

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0 .1920 
0 .2872

2.39e+000 
7. 98e-001 
4. 96e+001 
4.85e-001

7. OOe-003 
7. OOe-003 
6.27e-003 
6. 27e-003

9.99e-001 
9. 96e-001 
2.25e-001 
9. 98e-001

0.0633 
0.1900 
0.0100 
0.2300

N-268



4 
4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
6 
6 

6 
6 
6 

7 

7 
8 
8 
8 
8 
"• 8 
8 
8 
9 
9 
9 

10 
10 
10 
10 
10 
10 
11

338 15 

338 15 
338 15 
338 15 
338 15 
338 .15 
338.15 
3581.7 

351.76 
351.76 
351.76 
351.76 
351.76 
351.76 
351.76 
3510.39 
3510.39 
510.39 
510 .39 
510.39 
510.39 
510.39 
510.39 

582.72 
582.72 
608.87 
608.87 
608.87 
608.87 
608.87 
608.87 
608.87 
910.11 
910.11 
910.11 
967.9S 
967.95 
967.95 
967.95 
967.95 
967.95 
967.95 

1458.62

74 Np-239 

74 In-l!5m 
74 Ru-95 
74 TH-232 
74 Ra-223 
74 Ac-228 
74 Cs-136 
74 Cs-136 
74 HF-175 

206 HF-181 
206 Ho-167 
206 Pt-197M 
206 Na-24 
206 Bi-211 
206 U-235 
206 U-238 
206 Au-196 
206 Ba-133 
128 Mo-101 
128 Te-121 
128 Tl-208 
128 Kr-79 
128 Annihila 
128 Zn-71m 
128 Rh-106m 
128 KR-85 
166 Tl-208 
166 TH-232 
181 Cs-134 
181 Kr-79 
181 Sb-125 
181 Bi-214 
181 U-238 
181 Ir-192 
181 Ag-108m 
101 TH-232 
101 Ac-228 
101 Sb-129 
70 TB-160 
70 EU-152M 
70 Eu-152 
70 Ac-228 
70 TB-160 
70 Ac-228 
70 TH-232 

403 K-40

334 .27 
334 .30 
336.20 
336.40 
338.40 
338.60 
338.70 
340.60 
340.60 
343 .40 
345.95 
346.50 
346 .50 
346.55 
351.00 
351.10 
351.99 
355.70 
356.00 
505.88 
507.59 
510.72 
511. 00 
51.1.00 
511.55 
511.70 
514.00 
583 .14 
583 .14 
604 .66 
606.10 
606.82 
609.30 
609.32 
612.45 
614.37 

.911.07 
911.20 
914.60 
962.36 
963.50 
964 .00 
964.40 
966.17 
968 .80 
968.90 

1460.81

0.2550 2.56e-003 

0.1746 2.56e-003 
0.1070 1.80e-003

-.0203 
3.4590 
0.7100 
0.1201 

0.4890 
0.4676 
0.8692 
0 .1400 

0.5700 
0. 1110 
0.0100 

0.1200 
0.3710 
0.8760 
0 .6200 

0.1135 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

6.27e-3C3 
6. 27e-003 
6. 27e-003 

6. 27e-003 
6. 27e-003 

6. 27e-003 6.27e-003 
6. 27e-003 
6.07e-003 
6.07e-003 
6. 07e-003 
6.07e-003 

6. 07e-003 
6. 07e-003 
6 .07e-003 
6 .07e-003 
4 .44e-003 
4 .44e-003 

4.44e-003 
4.44e-003 
4.44e-003 
4.44e-003 
4.44e-003 

3.44e-003 
3.81e-003 
3.81e-003 
3.81e-003 

3.81e-003 
3.81e-003 3. 81e-003 

2.70e-003 

2.70e-003 

2.56e-003 
2.56e-003 
2.56e-003

1.00e+000 1.01e+000 

1.01e+000 1.47e+000 
1.00e+000 1.98e+001

INITIAL NUCLIDE EVALUATION

Nuclide Energy Fraction Status Half lives

U-238 77.11 0.1070 Present 
295.22 0.1920 Present 
351.99 0.3710 Present 
609.32 0.4609 Present 

1764.28 0.1504 Absent 
Total 1.2813 PRESENT 1.1309/ 1.2813 88.2619 %) 0.000 

TH-232 77.11 0.1750 Present

N-269

.27e-J0: 
8. i7e- 331 

9. 99e-001 
9. 99e-001 
1. 00e+000 
1. 00e+000 
8 96e-001 
8. 09e-001 
9. 77e-001 

1. 00e+000 
1 OOe+000 
9 98e-001 
1. 00e+000 
3 31e-001 
9. 99e-001 

9. 90e-001 
1. OOe+000 
9. 17e-001 
8. 56e-001 
1. 00e+000 

1. 01e+000 
1. 00e+000 
9. 90e-001 
1. 00e+000 

1.00e+000 
1. 00e+000 
1. 00e+000 
1. 01e+000 

9.25e-001 
1. 00e+000 
9. 64e-001 
1. 00e+000

9.19e-231 

2.28e-CC; 
2 38e-001 
1 28e-001 
2 .29e+000 
6. 27e-001 
3. 57e+000 
3.28e-001 

2.67e+.00C 
8.6!e-001 
3.67e-00.  

7.25e-003 
1.54e,-00' 

1.83e+000 
2. 73e-001 
1.06e+000 
3.69e-001 
6. 65e+001 

1.27e+000 
4. 59e-001 
5.59e+000 
8.62e+000 

9.70e-001 
8 .26e+000 
4.81e-001 
1.21e+000 

1.78e+000 
2.58e+000 
2 .23e+000 
1.80e+000



I'--

233.41 
533 ." 

911.37 
968.90 
Total 

Hg-197 77.35 
80.20 

191.38 
268.73 
Total 

Pt-197 77.35 
191.31 
Total 

Fr-223 80.00 
234.60 
Total 

Ce-144 80.00 
133.54 
Total 

Hg-199m 80.20 
158.37 
374.10 
Total 

Xe-133 80.99 
Total 

Ba-133 81.00 
276.40 
302.85 
356.00 
383.85 
Total 

'U-235 81.07 
83 .78 

143 .76 
185.72 
236.00 
269.60 
351.10 
Total 

TB-160 86.80 
197.04 
215.65 
298 .57 
876.37 
962 .36 
966. 17 

1177. 95 
1271.88 

Total 
HF-175 89.36 

343.40 
432.80 
Total 

Ga-67 93.30 
184.60 
300.20 
Total 

'Te-131m 102.06 
149.71

:.43:0 

O3090 

0.2900 
0.1746 
1.4997 
0 .1900 

0.0340 
0.0057 
0.0005 
0.2302 
0 .1700 

0.0350 
0.2050 
0.0001 
0.0001 
0.0002 
0 .0200 
0 .1110 
0.1310 
0. 1110 
0.5840 
0.1380 
0.8330 
0.3700 
0.3700 
0.3429 
0.0709 
0.1816 
0 .6200 
0.0897 
1.3051 
0.1480 
0.2460 
0.1050 
0 .5400 

0 .1100 
0 .1340 

0 .1200 

1.4030 
0.1340 
0.0524 
0.0402 
0 .2740 

0.3000 
0.1000 
0.2550 
0.1550 
0.0760 
1.3866 
0.0235 
0.8692 
0.0156 
0.9083 
0.3800 
0.2360 
0.1900 
0.8060 
0.0790 
0.2054

Presen--t 
Presern 
Present 
Present 
Present 
PRESENT 
Present 
Present 
Absent 
Absent 
PRESENT 
Present 
Absent 
PRESENT 
Unable to 
Unable to 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
Absent 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
PRESENT 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent

0.2240/ 0.2302 =

0.1700/ 
Calc 
Calc 

0.0002/

0.2050 = 

0.0002 =

0.0200/ 0.1310 = 

0.1110/ 0.8330 = 

0.3700/ 0.3700 = 

0.9629/ 1.3051 = 

0.6240/ 1.4030 = 

0.6290/ 1.3866 = 

0.8692/ 0.9083 = 

0.1900/ 0.8060 =

97.3067 %) 

82.9268 1) 

100.0000 1) 

15.2672 %) 

13.3253 %) 

100.0000 %} 

73.7798 %) 

44.4761 

45.3628 %) 

95.6952 %) 

23.5732 %)

N-270

.4 C 

0.300, 

'3. 000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

1.4997/ 1.4997 = 100.0000

"-...__j



22 4 0 3 240. ;3 

334.27 
452.30 
773.67 
782.49 
793 .75 
822 .78 
852.21 

1125.46 
1206.60 

Total 
Np-239 106.10 

209.80 
228.10 
277.60 
315.90 
334.30 
Total 

EU-152M 121.78 
344.20 
841.60 
963.50 
Total 

Eu-152 121.78 
244 .67 
344.30 
778.90 
964 .00 

1085.80 
1112.07 
1408.08 

Total 
HF-181 133.05 

136.25 
345.95 
482.16 
Total 

IN-116M 137.92 
244.59 
416.88 
463 .13 
818.65 

1097.23 
1293.49 
1507. 50 
1601.12 
1752.42 
2212.21 

Total 
Ra-223 144.30 

154.30 
269.60 
338.60 
Total 

*-27 170.82 
332.73 
843.80 

1014.50 
Total

752 
3. 3755 
0.0952 
0 .0567 

0.3800 
0 .0775 

0.1380 
0.0609 
0.2093 
0.1137 
0.0971 
1.6635 
0.2320 
0.0410 
0.1270 
0 .1420 

0 .0150 
0.0200 
0.5770 
0.0720 
0 .0250 
0.1470 
0 .1200 

0.3640 
0 .3068 
0.0772 
0.2720 
0 .1272 

0 .1433 

0 .1010 
0.1340 
0.2073 
1.3688 
0.4300 
0 .0610 
0.1400 
0.8600 
1.4910 
0.0350 
0.0038 
0 .2937 
0.0083 
0.1372 
0.6791 
1.0000 
0.1186 
0.0107 
0.0289 
0. 1858 
2.5011 
0 .0001 
0 .0001 
0.0001 
0.0001 
0 .0004 
0 .0070 
0.0100 
0.7140 
0.2860 
1.0170

Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absen-t 
Absent' 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Unable to 
ABSENT 
Absent 
Unable to 
Absent 
Absent 
ABSENT

0.1707/ 1.6635 = 

0.0200/ 0.5770 = 

0.1200/ 0.3640 = 

0.2205/ 1.3688 = 

0.1400/ 1.4910 = 

0.0038/ 2.5011 -

Calc 
0.0001/ 0.0004 =

10.2615 %) 

3.4662 %) 

32.9670 %) 

16.1090 %) 

9.3897 %) 

0.1519 01) 

25.0000 %)

Calc

0.0100/ 1.0170 = 0.9833 %)

N-271

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000



427. 9 
463 .51 
600 .77 

606 .82 
"636.15 
671.66 
Total 

Xe-125 188.43 
243.40 
Total 

Mo-101 191.93 
505.88 
590.82 
695.53 

1012.35 
Total 

Ac-228 209.50 
338.70 
790.50 
911.20 
964.40 
968.80 
Total 

Xe-133m 233.20 
Total 

Th-227 236.00 
329.90 
Total 

-224 241.08 
Total 

"- Kr-79 261.30 

397.50 
511.00 
606.10 
Total 

Pa-231 283.60 
299.90 
302.50 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

Ir-192 295.96 
308.46 
316.51 
468.06 
612.45 
Total 

Tl-210 296.00 
795.00 

1060.00 
1210.00 
1310.00 

Total 
Ag-113 298.40 

Total 
Pa-233 300.10

3. 2960 
0.1000 
0.1840 
0.0520 
0 .1120 

0 .0180 
0.8390 
0.5500 
0.2871 
0.8371 
0.1810 
0.1135 
0.1930 
0 .0660 
0.1135 
0. 6670 
0.0001 
0.0001 
0 .0001 
0.0001 
0.0001 
0.0001 
0.0006 
0.1000.  
0.1000 
0.0001 
0.0001 
0.0002 
0.0001 
0.0001 
0 .1270 
0.0950 
0.1500 
0. 0810 
0 .4530 
0.0001 
0 .0001 
0.0001 
0.0003 
0.4200 
0 .0525 
0 .0512 
0.5237 
0.2872 
0.2965 
0.8290 
0.4808 
0.0543 
1.9478 
0.0001 
0.0001 
0.0001 
0.0001 
0 .0001 
0.0005 
0 .0900 
0.0900 
0.0633

Ab s e n -.  
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent
Present 
ABSENT ( 0.  
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
Unable to Calc 
Unable to Calc 
Unable to Calc 
ABSENT ( 0.  
Present 
PRESENT ( 0.  
Unable to Calc 
Absent 
ABSENT ( 0.  
Unable to Calc 
PRESENT ( 0.  
Absent 
Absent 
Present 
Present 
ABSENT ( 0.ý 
Absent 
Unable to Calc 
Absent 
ABSENT ( 0.C 
Present 
Absent 
Absent 
PRESENT ( 0.4 
Present 
Absent 
Absent 
Absent 
Present 
ABSENT ( 0.3 
Unable to Calc 
Absent 
Absent 
Absent 
Absent 
ABSENT ( 0.0 
Present 
PRESENT ( 0.0 
Present

0520/ 0.8390 = 

2871/ 0.8371 = 

1135/ 0.6670 =

0004/ 

1000/ 

0OOO/ OO0l/

0.0006 = 

0.1000 = 

0.0002 = 

0.0001 =

2310/ 0.4530 =

)001/ 0.0003 = 

200/ 0.5237 =

415/ 1. 9478 =

001/ 0.0005 = 

900/ 0.0900 =

(

N-272

6.1979 %1) 

34.2970 I) 

17.0165 %) 

66.6667 %) 

100.0000 %) 

50.0000 %) 

100.0000 %) 

50.9934 %) 

33.3333 %) 

80.1986 %) 

17.5326 %) 

20.0000 %) 

100.0000 %)

0.00C 

0.002, 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



321.30 
346.50 
Total 

.u-196 332.90 
355.70 
Total 

In-li5m 336.20 
Total 

Ru-95 336.40 
1096.80 

Total 
Cs-136 340.60 

340.60 
818.50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-211 351.00 

Total 
±-71m 386.28 

487.34 
511.55 
596.97 
620.19 
Total 

Ag-108m 434.00 
614.37 
722.95 
Total 

Rh-106m 450.80 
511.70 
616.10 
748.50 

1046.70 
Total 

Te-121 507.59 
573.14 
Total 

TI-208 510.72 
583.14 
Total 

Annihila 511.00 
Total 

KR-85 514.00 
Total 

o-129 544.70 
812.80 
914.60 

1030.10

4.4333 

0.2390 
0.5700 
0.8090 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0 .7100 
0 .2100 
0 .9200 

0.4890 
0.4676 
0.9970 
0 .9970 

0.7976 
0.7980 
0 .1974 
4.7436 
0.1110 
0.1110 
0 .0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001 
0 .0001 
0 .9200 

0 .6164 

0.2806 
0.2760 
0.5612 
2 .6542 

0 .9050 

0.9320 
0 .9230 

2 .7600 
0 .2450 
0.8640 
0 .2040 

0.1950 
0.3070 
1.8150 
0.1767 
0.8030 
0 .9797 

0.0001 
0.0001 
0 .0002 
1.0000 
1.0000 
0 .0041 
0 .0041 
0 .1920 
0.4600 
0.2140 
0.1350

Abser r: 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Present
Absent 
.ABSENT 

Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent 

N-273

0.0633/ 0.4333 = 

0.5700/ 0.8090 = 

1.1060/ 1.1060 = 

0.4590/ 0.4590 = 

0.7100/ 0.9200 = 

0.9566/ 4.7436 =

0.1110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

0.2806/ 2.6542 = 

0.9320/ 2.7600 = 

0.8640/ 1.8150 =

0.1767/ 
Calc 
Calc 

0.0002/ 
Calc 

1.0000/

0.9797 = 

0.0002 = 

1.0000 =

0.0041/ 0.0041 =

70.4574 ': 

100.0000 %) 

100.0000 %) 

77.1739 %) 

20.1661 %) 

100.0000 *) 

0.3709 %) 

100.0000 0%) 

10.5719 %) 

33.7681 %) 

47.6033 %) 

18.0361%) 

100.0000 k) 

100.0000 1) 

100.0000 %)

0 .000 

0.000 

0 000 

. •0 CO 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



569-.29 

604.66 
795.76 
801.84 
Total 

609.30 
768.40 

1120.30 
1764.50 

Total 
1460.81 

Total

- o011 ABSENT 
:-:838 Absent 

`-1543 Absent 
0.9756 Present 
0.8544 Absent 
0.0873 Absent 
2.1554 ABSENT 
0.0001 Unable to 
0.0001 Absent 
0.0001 Absent 
0.0001 Absent 
0.0004 ABSENT 
0.1070 Present 
0.1070 PRESENT

2.1554 =

0.0001/ 0.0004 =

45.2631 %) 

25.0000 %)

0.1070/ 0.1070 = 100.0000 %)

0. 33: 

0.000

PEAK CONTRIBUTION CORRECTION 

Reference Energy Line ===>> Calculated Contribution 
Pk# Old Area Nuclide Energy cts/dis Ref Area Energy cts/dis New Area 

1 75 U-238 609.32 1.76e-003 181 77.11 6.70e-004 69 
1 6 TH-232 911.07 7.83e-004 101 77.11 1.10e-003 ; 
2 393 TH-232 911.07 7.83e-004 101 238.63 3.55e-003 393 
3 112 U-238 609.32 1.76e-003 181 295.22 1.34e-003 112 
4 74 TH-232 911.07 7.83e-004 101 338.40 7.54e-004 74 
5 206 U-238 609.32 1.76e-003 181 351.99 2.25e-003 206 
7 166 TH-232 911.07 7.83e-004 101 583.14 1.22e-003 158

PEAK INTERFERENCE CORRECTION

"•--"Pk# New Area Nuclide

1 
1 
1 
1 

1 
2 
2 
2 

3 
3 
4 
4 
4 
5 
5 
5 
7

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8

Hg-197 
Pt-197 
Fr-223 
Hg-197 
Xe-133 
Xe-133m 
Fr-223 
Ra-224 
Ce-143 
Ag-113 
Au-196 
In-115m 
HF-175 
Pt-197m 
Bi-211 
Au-196 
Tl-208

Energy Status

77.35 
77.35 
80.00 
80.20 
80.99 

233.20 
234 .60 
241.08 
293 .26 
298 .40 
332.90 
336.20 
343.40 
346.50 
351.00 
355.70 
583.14

Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted

Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net

Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical

SECONDARY NUCLIDE EVALUATION

"-,clide Energy Fraction Status Half lives

".ig-197 77.35 0.1900 Absent 
80.20 0.0340 Absent 

191.38 0.0057 Absent

N-274

0.9756/ 
CalcBi-214 

K-40

Level ] 
Level ] 
Level ] 
Level 
Level 
Level 
Level 1 
Level ] 
Level ] 
Level 
Level ] 
Level 
Level 
Level 
Level ] 
Level 
Level



77.35 
191.31 
Total 

-223 80.00 
234.60 
Total 

Xe-133 80.99 
Total 

HF-175 89.36 
343.40 
432.80 
Total 

Xe-133m 233.20 
Total 

Ra-224 241.08 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

Ag-113 298.40 
Total 

Au-196 332.90 
355.70 
Total 

In-ll5m 336.20 
Total 

Pt-197m 346.50 
Total 

-.- 211 351.00 
"Total 

Tl-208 510.72 
583.14 
Total

.2302 
0.7700 
0.0350 
0.2050 
0.0001 
0.0001 
0 .0002 
0.3700 
0.3700 
0.0235 
0.8692 
0.0156 
0 .9083 

0 .1000 

0.1000 
0.0001 
0.0001 
0.4200 
0 .0525 
0 .0512 
0.5237 
0.0900 
0.0900 
0.2300 
0 .8760 
1.1060 
0.4590 
0.4590 
0 .1110 

0 .1110 
0.0001 
0.0001 
0 .0001 
0.0001 
0.0002

Ab s en 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Unable to 
Absent 
ABSENT

S. / n n , 23.22 = 

0.0000/ 0.2050 = 

0.0000/ 0.0002 = 

0.0000/ 0.3700 = 

0.0000/ 0.9083 =

0.0000 ;" 

0.0000 %) 

0.0000 %)

0.0000/ 0.1000 = 0.0000 %)

0.0000/ 0.0001 = 

0.0000/ 0.5237 = 

0.0000/ 0.0900 = 

0.0000/ 1.1060 = 

0.0000/ 0.4590 = 

0.0000/ 0.1110 =

0.0000/ 
Calc

0.0001

0.0001/ 0.0002 :

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 0) 

0.0000 0) 

0.0000 %) 

50.0000 %)

FINAL ACTIVITY REPORT

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keY) (pci /g ) (hrs) Found Fraction

Average: 
77.11 

295.22 
351.99 
609.32 

Average: 
77 .11 

238 .63 
338.40 
583 .14 
911.07 
968.90 
511.00 
514.00 

1460.81

8.93e-001 
9. 70e-001 
7. 84e-001 
8. 61e-001 
9. 70e-001 
1. 08e+000 
5. 12e-002 
1. 04e+000 
9. 19e-001 
1. 21e+000 
1. 21e+000 
1.47e+000 

6.65e+001 
1.. 98e+001

+-6.57e-002 
+-5. 67e-001 
+-1.59e-001 
+-1.02e-001 
,+-1. 04e-001 
+'-7. 05e-002 
+-3.45e-001 
+-1.01e-001 
+-3.50e-001 
+-1 .44e-001 
+-1. 94e-001 
+-2.99e-001 

I .D.Only 
+-1. lle+001 
+-1. 02e+000

4. 12e+013 

1.24e+014 

1. 00e+003 
9. 39e+004 
1. 12e+013

4 of 5 0.00 

0.006 of 6

1 of 
1 of 
1 of

1 
1 
1

8.82e+001 pCi MPC Total:

N-275

0.0 

0 

0.000C 
0.000 

0.000 

0.000 

0.000 0.000 

0.000 

0.000

U-238

TH-232 

"nnihila 
-85 

&-40

TOTAL: 0.00

0.0000 %)

J . •



UNKNOWN PEAKS 
ergy Centroid Net Un- C.L. Bkg. FWHM Net KeV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

N o n e = = =
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Neely Nuclear Research C-enter 

Quantum Technology 
GDR C Version 5.0 

Sample ID BG6A 

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

Sample Size ........ 7.45e+002 g Spectrum File .......... TEMP.SC 
Sampling Start ..... 10-14-97 16:15 Counting Start ..... .10-14-97 16:15 
Sampling Stop ..... 10-14-97 16:15 Live Time ........... 3600 Sec 
Current Date ...... 10-15-97 07:39 Real Time ............. 0 Sec 
-------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*Ch 3 12-05-96 10:47 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*EnA3 12-05-96 13:47 
Where En = Sqrt(Energy in keY) 

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

Sensitivity ............ 2.00 Search Start / End ..... . 0 / 4095 
Sigma Multiplier ......... 1.00 1 
-------------------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 77.89 144.81 77 36 62 600 0.82 
2 186.41 370.41 132 34 58 414 1.27 
3 238.87 479.48 535 35 47 271 1.06 a 
4 241.85 485.68 143 26 41 229 1.41 b 
5 295.29 596.78 152 30 51 285 1.35 
6 338.29 686.18 90 22 34 164 1.35 
7 351.90 714.48 318 32 53 241 1.36 
8 510.40 1044.00 113 22 37 138 1.48 
9 582.83 1194.57 206 22 31 99 1.55 

10 608.75 1248.47 244 24 36 122 1.48 
11 910.07 1874.91 124 17 24 54 1.62 
12 967.68 1994.69 46 13 22 53 1.40 
13 1118.43 2308.10 55 13 20 40 1.61 
14 1458.70 3015.51 463 24 19 28 2.08 
15 1761.57 3645.18 51 9 11 9 1.23
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Neely Nuclear Research Cencer 

Quantum Technology 
GDRC Nuclide Activity Summary 

Sample ID: BG6A 

------------------------------------------------------------------------------------
Sample Size ........ 7.45e+002 g Spectrum File ......... TEMP.SpC 
Sampling Start ..... 10-14-97 16:15 Counting Start ..... .10-14-97 16:15 
Sampling Stop ..... 10-14-97 16:15 Buildup Time ....... .0.00e+000 Hrs 
Current Date ...... 10-15-97 07:40 Decay Time ......... 0.00e+000 Hrs 
---------------------------------------------------------------

Efficiency Filec:\gdr\eff\550mlliq.ef Library File. . .c:\gdr\library\nes.lib 
ID ...................... I IDGeneral Radionuclide Analysis Library 
---------------------------------------------------------------

Eff.= 1/[6.66e-002*En -2.92e+000 + 4.02e+002*EnA8.62e_001] 12-05-96 10:47 
Gmarci Lii>800% eaLmt=.0------------------------------------------------

Gamma Fraction Limit >= . . . 80.00 *1 1 Decay Limit <= . . . . 8.000 Half.lives

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction

6.24e-003 
6.24e-003 
6. 24e-003 
6.24e-003 

6. 24e-003 
6 .24e-003 
6.24e-003 
6.24e-003 
6.24e-003 
6.24e-003 
6.24e-003 
9.66e-003 
9. 66e-003 
9. 66e-003 
9. 66e-003 

9.66e-003 
9. 66e-003 
9. 66e-003 
9. 66e-003 
9.66e-003 
9.66e-003 
9. 66e-003 
8.24e-003 

8.24e-003 
8.24e-003 
8.17e-003

1 
1 
1 
1 
1 s- 1 

1 
1 
1 
1 

2.  

1 

2 
2 
2 
2 
2 
2 
2 2 
2 
2 
2 
2 

3 
3 
3 
3 

3 
4 
4 
4 
4

1.00e+000 
1.01e+000 
9. 95e-001 
9. 81e-0oi 

1. 00e+000 
9. 95e-001 
3 31e-001 
9. 97e-001 
1. 00e+000 
1. 00e+000 
1. 00e+000 
9. 95e-001 
9. 94e-001 
9. 96e-001 
1.00e+000 

9. 80e-001 
1 00e+000 
9. 81e-001 
9. 95e-001 
9. 93e-001 
3 3.e-001 
1. 00e+000 
9. 94e-001 

1. 00e+000 
1. 01e+000 
9.89e-001

1. 16e+000 
7. 04e-001.  
6.58e-001 
7. 46e-001 

6. 22e+000 
3. 68e+000 
3 39e+000 
3 .37e-001 
3 .63e-001 
8 .41e-001 
5. 06e-001 
2. 20e+000 
2. 95e-001 
5. 86e-001 
2. 55e-001 

2 55e-001 
8 80e-001 
4 01e+000 
2 .43e+001 
1. 48e+000 
2. 30e+000 
4 .43e+000 
6 58e+000 

5. 95e+000 
1 . 50e+000 
2 .36e+000

77.89 
77.89 
77.89 
77.89 
77.89 
77.89 
77.89 
77.89 
77.89 
77.89 
77.89 
77.89 

186.41 
186.41 
186 .41 
186.41 
186.41 
186.41 
186.41 
186.41 
186.41 
186.41 
186.41 
186.41 
238.87 
238.87 
238.87 
238.87 
238.87 
241. 85 
241.85 
241.85 
241.85

Decay Conc

77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 

132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
535 
535 
535 
535 
535 
143 
143 
143 
143

U-238 
TH-232 
Hg-197 
Pt-197 
Fr-223 
Ce-144 
Hg-197 
Hg-199m 
Xe-133 
Ba-133 
U-235 
U-235 
Mo-99 
Cu-67 
Ga-67 
U-235 
Ra-226 
Xe-125 
In-114m 
Pt-197 
Hg-197 
Zn-72 
Mo-101 
Fe-59 
Xe-133m 
Fr-223 
Th-227 
U-235 
TH-232 
Te-131m 
Ra-224 
Xe-125 
IN-116M

77.11 
77.11 
77.35 
77.35 
80.00 
80.00 
80.20 
80 .20 
80. 99 
81.00 
81 .07 

83 .78 
181.07 
184.50 
184.60 
185.72 
186.20 
188.43 
190.24 
191.31 
191. 38 
191-.50 
191.93 
192.34 
233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 
243.40 
244.59

9.80e-001 6.27e-001 
6.99e-001 6.64e+00L

0.1070 
0.1750 
0.1900 
0.1700 

0.0200 
0.0340 
0.1110 
0 .3700 

0 .3429 

0 .1480 
0 .2460 
0.0629 
0.4700 
0.2360 
0.5400 

0.5500 
0.1564 
0.0350 
0.0057 
0.0940 
0.1810 
0.0311 
0.1000 

0.1100 
0.4310 
0.0755

0.2871 8.17e-003 
0.0038 8.17e-003
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5 
5 

4 

5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 

10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
12 
12 

2 
12 

.- • 12 
12

241 35 
295.29 
295.29 
295.29 
295.29 
295.29 
295.29 
295.29 
295.29 
295.29 
338.29 
338 .29 
338.29 
338.29 
338.29 
338.29 
338.29 
338.29 
338.29 
338.29 
338.29 
338.29 
338.29 

351.90 351.90 
351.90 
351.90 
351.90 
351.90 
351.90 
351.90 
351.90 
510.40 
510.40 
510.40 
510.40 
510.40 
510.40 
510.40 510.40 

582 .83 

582 .83 

608.75 
608.75 
608.75 
608.75 
608.75 
608 .75 
608 .75 

910 .07 
910 .07 
910 .07 
967.68 
967.68 
967.68 
967.68 
967.68 
967.68

:43 Eu-152 
143 Sm-15,5 

:43 Xe-135 
152 Ce-143 
152 U-238 
152 Ir-192 
152 Tl-210 
152 Ag-113 
152 TB-160 
152 Pa-231 
152 Pa-233 
152 Ga-67 

90 Mg-27 
90 Au-196 
90 Te-131m 
90 Np-239 
90 In-ll5m 
90 Ru-95 
90 TH-232 
90 Ra-223 
90 Ac-228 
90 Cs-136 
90 Cs-136 
90 HF-175 
90 EU-152M 

318 HF-181 
318 Ho-167 
318 Pt-197m 
318 Na-24 
318 Bi-211 
318 U-235 
318 U-238 
318 Au-196 
318 Ba-133 
113 Mo-101 
113 Te-121 
113 Tl-208 
113 Kr-79 
113 Annihila 
113 Zn-71m 
113 Rh-106m 
113 KR-85 
206 Tl-208 
206 TH-232 
244 Cs-134 
244 Kr-79 
244 Sb-125 
244 Bi-214 
244 U-238 
244 Ir-192 
244 Ag-108m 
124 TH-232 
124 Ac-228 
124 Sb-129 

46 TB-160 
46 EU-152M 
46 Eu-152 
46 Ac-228 
46 TB-160 
46 Ac-228

244 . 7 
245.73 
247.79 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
332.73 
332.90 
334.27 
334.30 
336 .20 
336.40 
338.40 
338.60 
338.70 
340.60 
340 .60 
343.40 
344 .20 

345.95 
346 .50 
346. 50 
346 .55 
351.00 
351.10 
351.99 
355.70 
356.00 
505.88 
507.59 
510.72 
511.00 
511.00 
511.55 
511.70 
514.00 
583 .14 
583 .14 
604 .66 
606.10 
606.82 
609.30 
609.32 
612.45 
614.37 
911.07 
911.20 
914.60 
962.36 
963.50 
964.00 
964.40 
966.17 
968.80

0.0900 7.00e-003 
0.2740 7.00e-003

0.0633 
0 .1900 
0.0100 
0.2300 
0.0952 
0 .0200 
0.4590 
0.7100 
0.1201 

0.4890 
0 .4676 
0 .8692 

0 .0250 

0 .1400 

0.5700 
0.1110 
0. 0100 

0.1200 
0.3710 
0.8760 
0.6200 
0.1135 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

7. OOe-003 
7. OOe-003 
6. 27e-003 
6. 27e-003 
6. 27e-003 
6.27e-003 
6.27e-003 
6.27e-003 
6.27e-003 

6 .27e-003 
6. 27e-003 
6. 27e-003 
6 .27e-003 
6. 07e-003 
6. 07e-003 
6 07e-003 
6. 07e-003 

6. 07e-003 
6. 07e-003 
6. 07e-003 
6.07e-003 
4.44e-003 
4.44e-003 

4 .44e-003 
4.44e-003 
4.44e-003 
4.44e-003 
4.44e-003 

3.96e-003 
3.81e-003 
3. 81e-003 
3. 81e-003 

3. 81e-003 
3.81e-003 
3. 81e-003 
2. 70e-003 

2.70e-003 
2.56e-003 
2.56e-003 
2. 56e-003

0.2550 2.56e-003

0 2772 
033273 
0. 9000 
0.4200 
0.1920 
0.2872

9. 99e-001 
9. 96e-001 
2. 25e-001 
9. 98e-001 
9. 89e-001 
9. 94e-001 
9. 27e-001 
8 17e-001 
1. Ole+000 

9. 99e-001 
9. 99e-001 
1 OOe+000 
9. 64e-001 
1. 00e+000 
8 96e-001 
8 09e-001 
9. 77e-001 

1. 00e+000 
1. 00e+000 
9. 98e-001 
1 00e+000 
3 .31e-001 
9. 99e-001 

9. 90e-001 
1. 00e+000 
9. 17e-001 
8.56e-001 
1.00e+000 

1. Ole+000 
1.00e+000 
9.90e-001 
1. 00e+000 

1. 00e+000 
1. 00e+000 
1.00e+000 
1. Ole+000 

9.25e-001 
1.00e+000 
9. 64e-001 
1. 00e+000

3 .46e+000 
1. 16e+000 
6 .43ei.001 
6 30e-001 
1. 4e-000 
7. 27e+000 
3.40e-001 
2. 49e-00: 
1 .19e-3.  

2.96e-00i 
3.1.0e-001 
1..66e-001 
6. 00e+000 
3.77e+000 
1.03e+000 
5.88e+000 
5.40e+001 

4. 40e+000 
1.42e+000 
6.04e-001 
8.5le-001 
6. 83e+000 
1.45e+000 

1.73e+000 
2.57e-001 
9.98e-001 
3.47e-001 
6.26e+001 

1.68e+000 
6.61e-001 
8.04e+000 
1.24e+001 

1.40e+000 
1.19e+001 
6.92e-001 
1.58e+000 

2.34e+000 
1.81e+000 
1.57e+000 
1.26e+000

1.00e+000 7.10e-001
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8. 17e-003 
7 00e-003 
7 OOe-003 
7. 00e-003

9 .63e-30-1 2 :4e-I'" 

9.90e-0C1 5.2.e- " 
1.0Oe+000 :.. .. £" 
1.OOe+000 7.E2e-33 

9.38e-001 2.59e-,C2 
1.OOe+000 7.98e-00.



3 
-3 
13 
14 
15 
15

?97 . ;Z 
1-1-3 43 

1118.43 

1118 .43 
1118 .43 
1118 .43 
1458 .70 
1761.57 
1761.57

55 
55 
55 
55 

463 
51 
51

INITIAL NUCLIDE EVALUATION

Nuclide Energy Fraction Status Half lif4ves

U-238 77.11 
295.22 
351.99 
609.32 

1764.28
Total 

TH-232 77.11 
238.63 
338.40 
583 .14 
911.07 
968.90 
Total 

Uq-197 77.35 
80.20 

191.38 
268.73 
Total 

Pt-197 77.35 
191.31 
Total 

Fr-223 80.00 
234.60 
Total 

Ce-144 80.00 
133.54 
Total 

Hg-199m 80.20 
158.37 
374.10 
Total 

Xe-133 80.99 
Total 

Ba-133 81.00 
276.40 
302.85 
356.00 
383.85 
Total 

"'-235 81.07 
83.78 

143.76 
185.72 
236.00

0.1070 
0 .1920 

0.3710 
0.4609 
0 .1504 
1.2813 
0.1750 
0.4310 
0.1201 
0.3090 
0.2900 
0.1746 
1.4997 
0 .1900 
0 .0340 
0 .0057 
0 .0005 
0 .2302 
0 .1700 
0.0350 
0.2050 
0.0001 
0.0001 
0.0002 
0 .0200 
0 .1110 
0 .1310 

0 .1110 

0.5840 
0.1380 
0.8330 
0.3700 
0.3700 
0 .3429 
0 .0709 
0 .1816 
0 .6200 
0.0897 
1.3051 
0 .1480 
0 .2460 
0 .1050 
0 .5400 
0.1100

Present 
Present 
Present 
Present 
Present 
PRESENT 
Present 
Present 
Present 
Present 
Present 
Present 
PRESENT 
Present 
Present 
Present 
Absent 
PRESENT 
Present
Present 
PRESENT 
Unable to 
Unable to 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Absent 
Absent 
ABSENT 
Present 
PRESENT'( 
Present 
Absent 
Absent 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Present 
Present

1.2813/ 1.2813 = 100.0000 1)

1.4997/ 1.4997 = 100.0000 %)

0.2297/ 0.2302 =

0.2050/ 
Calc 
Calc 

0.0002/

0.2050 = 

0.0002 =

0.0200/ 0.1310 = 

0.1110/ 0.8330 = 

0.3700/ 0.3700 = 

0.9629/ 1.3051 =

99.7828 %) 

100.0000 %) 

100.0000 %) 

15.2672 %) 

13.3253 It) 

100.0000 %) 

73.7798 %)

0.0C23 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

N-280

::-232 
Sn- 127 
Zn-65 
Ni-65 
Bi-214 
Sc-46 
Ta-182 
K-40 
U-238 
Bi-214

9683 90 
1114 .30 
1115.52 
1115. 53 
1120 .30 
1120 .51 

1121 .28 
1460.81 
1764.28 
1764.50

.1746 
0.3800 
0.5075 
0.1513 

1.0000 
0.3510 
0.1070 
0.1504

2 .5 2.526e-033 

2.26e-003 
2 .26e-003 

2.26e-003 
2. 26e-003 
1.80e-003 
1.53e-003

3. ze -:2: 

O.'-3e -0 C, Co 
8.76e-001 

1.00e+000 
1.00e+000 
1. 00e+000 
1.00e+000

2 4.2e-C 
6. 9e-000 2 .42ei.22" 

2. 23e+000

(

(

(



HF-175 

Cu-67 

Ga-67

351.13 

To t al 
86.80 

197.04 
215.65 
298.57 
876.37 
962.36 
966.17 

1177.95 
1271 .88 

Total 
89.36 

343.40 
432.80 
Total 
93.30 

184.50 
Total 
93.30

184.60 
300.20 
Total 

Ta-182 100.10 
152.43 
222.10 

1121.28 
1189.04 
1221.42 
1230.97 

Total 
Te-131m 102.06 

149.71 
200.63 
240.93 
334.27 
452.30 
773 .67 

782.49 
793 .75 
822 .78 
852 .21 

1125.46 
1206.60 

Total 
Sm-155 104.30 

141.41 
245.73 
Total 

Np-239 106.10 
209.80 
228 .10 
277.60 
315.90 
334.30 
Total 

EU-152M 121.78 
344.20 
841.60

3.1340 
0.1-200 
1.4030 
0.1340 
0.0524 
0.0402 
0.2740 
0 .3000 
0.1000 
0.2550 
0 .1550 

0 .0760 

1.3866 
0.0235 
0.8692 
0. 0156 
0 .9083 

0.1690 
0.4700 
0.6390 
0.3800 
0.2360 
0.1900 
0.8060 
0.1411 
0.0720 
0.0758 
0.3510 
0.1636 
0 .2713 
0. 1155 
1. 1903 
0 .0790 
0.2054 
0.0752 
0.0755 
0 .0952 

0 .0567 
0.3800 
0 .0775 
0.1380 
0.0609 
0.2093 
0.1137 
0 .0971 

1.6635 
0 .7464 
0 .0202 

0.0373 
0 .8039 
0.2320 
0 .0410 
0.1270 
0.1420 
0.0150 
0.0200 
0.5770 
0.0720 
0.0250 
0.1470

Absent 
Present 
PRESENT 
Absent 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
PRESENT 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent
Present 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent

0.8692/ 0.9083 = 

0.4700/ 0.6390 = 

0.4260/ 0.8060 = 

0.3510/ 1.1903 = 

0.1707/ 1.6635 = 

0.0373/ 0.8039 = 

0.0200/ 0.5770 =

1.1640/ 1.4030 = 

0.6290/ 1.3866 =

52.8536 %) 0.C00

29.4884 %) 

10.2615 %) 

4.6425 %) 

3.4662 %)

N-281

82.9651 

45.3628 %) 

95.6952 %) 

73.5524 %) 0.1c

0.000 

0 .0Q0 

0.000 

0.000

0.100.

\



121 .78 
244 .67 
344.30 
778.90 
964 .00 

1085 .80 
1112 .07 
1408 .08 

Total 
HF-181 133.05 

136.25 
345.95 
482.16 
Total 

IN-116M 137.92 
244.59 
416.88 
463.13 
818.65 

1097.23 
1293.49 
1507.50 
1601.12 
1752 .42 
2212.21 

Total 
Mo-99 140.51 

181.07 
739.40 
Total 

Fe-59 142.65 
192.34 

1099.22 
1291.56 

Total 
Ra-223 144.30 

154.30 
269.60 
338.60 
Total 

Zn-72 144.70 
191.50 
Total 

Mg-27 170.82 
332.73 
843.80 

1014.50 
Total 

Sb-125 176.29 
380.51 
427.95 
463.51 
600.77 
606.82 
636.15 
671.66 
Total 

Ra-226 186.20

2 200 
.3640 

0.3068 
0 .0772 
0.2720 
0 .1272 

0.1433 
0 .1010 
0.1340 
0.2073 
1.3688 
0.4300 
0 .0610 
0.1400 
0.8600 
1.4910 
0.0350 
0.0038 
0.2937 
0 .0083 
0.1372 
0.6791 
1.0000 
0 .1186 
0.0107 
0.0289 
0 .1858 

2.5011 
0 .0379 
0.0629 
0.1260 
0.2268 
0 .0103 

0.0311 
0 .5680 
0.4320 
1.0414 
0.0001 
0.0001 
0.0001 
0.0001 
0 .0004 
0.8300 
0.0940 
0.9240 
0.0070 
0.0100 
0.7140 
0.2860 
1.0170 
0.0630 
0. 0140 
0.2960 
0 .1000 

0.1840 
0 .0520 

0.1120 
0 .0180 
0.8390 
0 .0001

Present 
ABSENT 0.1430 
Absent 
Present 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT ( 0.2205 
Absent 
Absent 
Present 
Absent 
ABSENT ( 0.1400, 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT ( 0.0038/ 
Absent 
Present 
Absent 
ABSENT ( 0.0629/ 
Absent 
Present 
Absent 
Absent 
ABSENT ( 0.0311/ 
Absent 
Absent 
Absent 
Unable to Calc 
ABSENT ( 0.0001/ 
Absent 
Present 
ABSENT ( 0.0940/ 
Absent 
Unable to Calc 
Absent 
Absent 
ABSENT ( 0.0100/ 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT ( 0.0520/ 
Unable to Calc

/ 0.3640 = 

/ 1.3688 = 

/ 1.4910 = 

2.5011 = 

0.2268 =

1.0414 =

0.0004 =

0.9240 = 

1.0170 = 

0.8390 =

39.8352 k 

16.1090 %) 

9.3897 %) 

0.1519 %) 

27.7266 %) 

2.9864 %) 

25.0000 %) 

10.1732 %) 

0.9833 %) 

6.1979 %

N-282

0.000 

0. 00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



M 

A 

XE 

TI 

R•

K:

P.

243.4: 

"1-i4m 190.24 
558.43 
725.24 

1283.67 
1299.83 

Total 
o-101 191.93 

505.88 
590.82 
695.53 

1012.35 
Total 

c-228 209.50 
338.70 
790.50 
911.20 
964 .40 
968.80 
Total 

e-133m 233.20 
Total 

h-227 236.00 
329.90 
Total 

a-224 241.08 
Total 

-135 247.79 
Total 

r-79 261.30 
397.50 
511.00 
606.10 
Total 

a-231 283.60 
29.9.90 
302.50 
Total 

e-143 293.26 
664.55 
721.96 
Total 

r-192 295.96 
308.46 
316.51 
468.06 
612.45 
Total 

1-210 296.00 
795.00 

1060.00 
1210.00 
1310.00 

Total 
g-113 298.40 

Total 
a-233 300.10

CE

T.

3.3001 
S5500 

0.2871 
0.8371 
0 1564 
0.2850 
0.2810 
0.0003 
0.0012 
0.7239 
0.1810 
0.1135 
0.1930 
0.0660 
0.1135 
0.6670 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0006 
0.1000 
0.1000 
0.0001 
0.0001 
0 .0002 

0.0001 
0.0001 
0 .9000 
0 .9000 

0 .1270 
0.0950 
0.1500 
0.0810 
0.4530 
0.0001 
0.0001 
0.0001 
0.0003 
0 .4200 
0 .0525 
0.0512 
0.5237 
0.2872 
0.2965 
0.8290 
0.4808 
0.0543 
1.9478 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0005 
0.0900 
0.0900 
0.0633

PRESENT 
Present 
Present 

PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent

4-•O

( 

(

Absent 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
Unable to Calc 
Unable to Calc 
Unable to Calc 
ABSENT C 0.  
Present 
PRESENT ( 0.  
Unable to Calc 
Absent 
ABSENT ( 0.  
Unable to Calc 
PRESENT ( 0.  
Present 
PRESENT ( 0.  
Absent 
Absent 
Present 
Present 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
ABSENT C 0.  
Present 
Absent 
Absent 
PRESENT ( 0.• 
Present 
Absent 
Absent 
Absent 
Present 
ABSENT ( 0.: 
Unable to Calc 
Absent 
Absent 
Absent 
Absent 
ABSENT ( 0.( 
Present 
PRESENT ( 0.( 
Present

0.  

0.

0004/ 

1000/ 

0001/ 

0oo1/

0.0006 = 

0.1000 = 

0.0002 = 

0.0001 =

9000/ 0.9000 = 

2310/ 0.4530 = 

0001/ 0.0003 = 

1200/ 0.5237 =

3415/ 1.9478 =

ooo1/ 0.0005 = 

g900/ 0.0900 =

8371/ 0.8371 = 

1564/ 0.7239 = 

2945/ 0.6670 =

N-283

.100.0000 % 

21.6052 %) 

44.1529 11) 

66.6667 %) 

100.0000 %) 

50.0000 %) 

100.0000 0%) 

100.0000 %) 

50.9934 %-) 

33.3333 %) 

80.1986 %) 

17.5326 %) 

20.0000 %) 

100.0000 %)

0 .0 aC 

0. 300 

0.300 

0.000i 

0.000 

0.000f 

0.000 

0.000 

0.000 

0.000 

0.00O 

0 .000

Iz

P•



-!6 7 321.30 
346.50 
Total 

.- 196 332.90 
355.70 
Total 

[n-l15m 336.20 
Total 

Ru-95 336.40 
1096.80 

Total 
Cs-136 340.60 

340.60 
818.50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-211 351.00 

Total 
-71m 386.28 

487.34 
511.55 
596.97 
620.19 
Total 

Ag-108m 434.00 
614.37 
722.95 
Total 

Rh-106m 450.80 
511.70 
616.10 
748.50 

1046.70 
Total 

Te-121 507.59 
573.14 
Total 

Tl-208 510.72 
583.14 
Total 

Annihila 511.00 
Total 

KR-85 514.00 
Total 

•-129 544.70 
812.80 
"914.60 

1030.10

3 700 
3 .4333 

0.2390 
0.5700 
0.8090 
0.2300 
0 .8760 
1.1060 
0.4590 
0.4590 
0.7100 
0.2100 
0.9200 
0.4890 
0.4676 
0 .9970 

0.9970 
0.7976 
0.7980 
0.1974 
4 .7436 
0.1110 
0. 1110 
0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001 
0.0001 
0.9200 
0 .6164 

0.2806 
0.2760 
0.5612 
2 .6542 

0. 9050 
0 .9320 

0.9230 
2.7600 
0.2450 
0.8640 
0.2040 
0 .1950 
0.3070 
1.8150 
0.1767 
0.8030 
0.9797 
0.0001 
0.0001 
0.0002 
1.0000 
1.0000 
0.0041 
0.0041 
0.1920 
0.4600 
0.2140 
0.1350

Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent

0.3633/ :.4333 = 

0.5700/ 0.8090 

1.1060/ 1.1060 = 

0.4590/ 0.4590 = 

0.7100/ 0.9200 = 

0.9566/ 4.7436 =

0.1110/ 
Calc

Absent 
ABSENT ( 0.0100/ 
Unable to Calc
PRESENT 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Present 
Absent 
ABSENT
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent

70.4574 %' 

100.0000 %) 

100.0000 %) 

77.1739 %) 

20.1661 )

0.1110 = 100.0000 %)

1.0300 = 0.9709 %-)

0.0001/ 0.0001 = 100.0000 %)

0.2806/ 2.6542 =

0.9320/ 2.7600 = 

0.8640/ 1.8150 =

0.1767/ 
Calc 
Calc 

0.0002/ 
Calc 

1.0000/

0.9797 = 

0.0002 = 

1.0000 =

0.0041/ 0.0041 =

10.5719 1) 

33.7681 %0) 

47.6033 %) 

18.0361 %) 

100.0000 %) 

100.0000 %) 

100.0000 %)

N-284

0 . " CC) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00a

(

(



569.29 
604.66 

795.76 
801.84 
Total 

Bi-214 609.30 
768.40 

1120.30 
1764.50 

Total 
Sn-127 823.10 

1095.60 
1114.30 

Total 
Sc-46 889.25 

1120.51 
2009.76 

Total 
Zn-6S 1115.52 

Total 
Ni-65 1115.53 

1481.84 
Total 

K-40 1460.81 
Total

- 38 
0 1543 
0.9756 
0.8544 
0 .0873 
2 .1554 
0.0001 
0.0001 
0.0001 
0.0001 
0 .0004 
0 .1060 
0.1940 
0.3800 
0.6800 
1.0000 
1.0000 
0.1000 
2 .1000 

0.5075 
0.5075 
0.1513 
0.2350 
0 .3863 

0 .1070 

0 .1070

ABSENT 
Absent 
Absent: 
Present 
Absent 
Absent 
ABSENT 
Unable to Ca 
Absent 
Unable to Ca 
Unable to Ca 
ABSENT 
Absent 
Absent 
Present 
ABSENT 
Absent
Present 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
PRESENT

0.  
11c 

11c 
11c

9756/ 2.1554 =

0.0003/ 0.0004 = 

0.3800/ 0.6800 = 

1.0000/ 2.1000 = 

0.5075/ 0.5075 = 

0.1513/ 0.3863 = 

0.1070/ 0.1070 =

45.2631 %) 

75.0000 *%) 

55.8824 %) 

47.6190 %) 

100.0000 %1) 

39.1665 %) 

100.0000 %)

PEAK CONTRIBUTION CORRECTION

"" Pk# Old Area Nuclide
Reference Energy Line ===>> Calculated Contribution 
Energy cts/dis Ref Area Energy cts/dis New Area

1 77 U-238 609.32 1.76e-003 244 77.11 6.67e-004 77 
1 0 TH-232 911.07 7.83e-004 124 77.11 1.09e-003 0 
3 535 TH-232 911.07 7.83e-004 124 238.63 3.55e-003 535 
5 152 U-238 609.32 1.76e-003 244 295.22 1.34e-003 152
6 90 TH-232 911.07 7.83e-004 124 338.40 7.53e-004 90 
7 318 U-238 609.32 1.76e-003 244 351.99 2.25e-003 313 
9 206 TH-232 911.07 7.83e-004 124 583.14 1.22e-003 194

0.] 

0. ¢ 

0.000 

0.0O11 

0.000

( 
( 

( 

(

PEAK INTERFERENCE CORRECTION

Pk# New Area Nuclide Energy Status

3 
3 

3 

S 5 
5 
6

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

Hg-197 
Pt-197 
Fr-223 
Hg-197 
Xe-133 
U-235 
U-235 
Xe-133m 
Fr-223 
U-235 
Ce- 143 
Ag-l113 
Au-196

77.35 
77.35 
80.00 
80.20 
80.99 
81.07 
83.78 

233.20 
234.60 
236.00 
293.26 
298.40 
332.90

Deleted 
Del~eted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted

Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net 
Net

Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical 
Critical

Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level 
Level

N-285



7 
7 
7 

.... 9

SHF-175 
5 2t-197m 
5 Bi-211 
5 U-235 
5 Au-196 

12 Tl-208

336. 20 
343 .40 
346 .50 
351.00 
351. 10 
355.70 
583 .14

)e eeed 
Deleced 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted

[ 
[ 
[ 
[ 
[ 
[

SECONDARY NUCLIDE EVALUATION

Nuclide Energy Fraction Status Half lives

TH-232 77.11 
238.63 

338.40 
583 14 
911.07 
968.90 
Total 

Hg-197 77.35 
80.20 

191.38 
268.73 
Total 

Pt-197 77.35 
191.31 
Total 

Fr-223 80.00 
234.60 
Total 

_•-.1e-133 80.99 
Total 

U-235 81.07 
83 .78 

143 .76 
185 .72 
236.00 
269.60 
351.10 
Total 

HF-175 89.36 
343.40 
432.80 
Total 

Xe-133m 233.20 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

Ag-113 298.40 
Total 

Au-196 332.90 
355.70 
Total 

1.-115m 336.20 
Total 

Pt-197m 346.50 
Total

0 .1750 

0.4310 
0.1201 
0.3090 
0.2900 
0 .1746 
1.4997 
0.1900 
0.0340 
0.0057 
0.0005 
0.2302 
0 .1700 
0.0350 
0.2050 
0.0001 
0.0001 
0 .0002 

0.3700 
0 .3700 
0 .1480 
0.2460 
0.1050 
0.5400 
0. 1100 
0.1340 
0.1200 
1.4030 
0.0235 
0 .8692 
0.0156 
0.9083 
0.1000 
0.1000 
0.4200 
0 .0525 

0.0512 
0 .5237 

0.0900 
0.0900 
0.2300 
0.8760 
1.1060 
0 .4590 
0.4590 
0 .1110 

0 .1110

Absent 
Present 
Present 
Present 
Present 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT

(

1.3247/ 1.4997 = 

0.0057/ 0.2302 = 

0.0350/ 0.2050 = 

0.0000/ 0.0002 = 

0.0000/ 0.3700 =

0.5400/ 1.4030 = 

0.0000/ 0.9083 = 

0.0000/ 0.1000 = 

0.0000/ 0.5237 = 

0.0000/ 0.0900 = 

0.0000/ 1.1060 = 

0.0000/ 0.4590 = 

0.0000/ 0.1110 =

88.3310 %) 

2.4761%) 

17.0732 %) 

0.0000 %) 

0.0000 %) 

38.4890 %i) 

0.0000 %) 

0.0000 %) 

0.0000 %1) 

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 %)

N-286

-4Ne 
Ne t 
Net 
Net 
Net 
Net 
Net

Crizi-a
Crizical 
Critical 
Critical 
Critical 
Critical 
Critical

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .000 

0.000

Leve 
Level 
Leve l 
Level 
Level Level

J 

J 1 
] 
]

(

( 
( 

(



c.-a03 ABSENT 0.0000/ 0.01 = .  ~ ~U a l ..... -al .,...j 
-i-209 510.72 0.0001 Unable to Calc 

583.14 0.0001 Absent 
Total 0.0002 ABSENT ( 0.0001/ 0.0002 = 50.0000 % .  

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

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keV) (pCi /g ) (hrs) Found Fraction 

IT-238 Average: 1.39e+000 +-8.81e-002 4.12e+013 5 of 5 0.00

TH- 232 

Ra-226 
Xe-125 

Ra-224 
-'--135 
.nihila 

KR-85 
Zn-65 
K-40

//.11 
295.22 
351.99 
609.32 

1764.28 
Average: 

238.63 
338.40 
583.14 
911.07 
968.90 
186.20 

Average: 
188.43 
243.40 
241.08 
247.79 
511.00 
514.00 

1115.52 
1460.81

1. 16e+000 
1. 14e+000 
1. 40e+000 
1 .40e+000 
2 .23e+000 

1. 48e+000 
1. 50e+000 
1. 19e+000 
1. 58e+000 
1. 58e+000 
1. 03e+000 

3.49e-001 
2.55e-001 
6.27e-001 

2. 04e-001 

6. 26e+001 
4.83e-001 
2 . 42e+001

+-5.42e-001 
+-2.24e-001 
+-1.45e-001 
+-1.39e-001 
+-4.00e-001 
+-7.45e-002 
+-9.81e-002 
+-2.85e-001 
+-1.80e-001 
+-2.14e-001 
+-3.00e-001 

BKG 
+-5.72e-002 
+-6.61e-002 
+-1.14e-001 

BKG 
+-3.71e-002 

I.D.Only 
+-1.24e+001 
+-1.13e-001 
+-1.24e+000

1. 24e+014 

1.00e+012 
1.68e+001 

1. 00e+012 
9. 10e+000 
1. 00e+003 
9.39e+004 
5. 86e+003 
1.12e+013

5 of 6

1 of 1 
2 of 2

1 
1 
1 
1 
1 
1

of* 
of 
of 
of 
of 
of

1 
1 
1 
1 
1 
1

9.08e+001 pCi MPC Total:

8.05 

8.05

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keV) Channel Counts Certainty Counts Counts (keY) Gamma/sec 

None

N-287

TOTAL:

0.00



Radioactivity Concentrations in Material Samples

Sample ID Location Radionuclides Activity 

(in pCi/g) 

MAT-1 Graphite from Horizontal Beam Port 2 (H-2) Eu-152 1.19x10 1 

Co-60 3.49xl 00 
K-40 1.22x101 

MAT-2 Metal and Cement Stampings from H-12 Sn-126 2.73x10' 
Eu-152 7.13x10 2 

Co-60 8.65x10 3 

K-40 4.65x1 01 
MAT-3 Dust and Sediment from H-12 Co-60 1.2x10 4 

MAT-4 Dust and Sediment from H-1 ND 
MAT-5 Stack Residue K-40 1.26x1 03 

MAT-6 Scale from Vertical Beam Port No. 43 (V-43) Co-60 1.72x10 3 
MAT-7 Chemical Addition Tank No. 1 K-40 9.94x10 2 

MAT-8 Chemical Addition Tank No. 2 Co-60 1.69x1 04 

MAT-9 Oil from MH-3 ND 
MAT-10 Drain Stop in Biomedical Irradiation Room ND

ND= Radionuclides in Library Were Not Detected

N-288



Neely Nuclear Research Center 

Quantum Technology 
GDR C Version 5.0 

Sample ID MAT-I 

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

Sample Size ........ 5.55e+002 g Spectrum File .......... TEMP.SPC 
Sampling Start ..... 10-22-97 10:03 Counting Start ..... .10-22-97 10:03 
Sampling Stop ..... 10-22-97 10:03 Live Time ........... 3600 Sec 
Current Date ...... 10-22-97 17:35 Real Time ............. 0 Sec 
----------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-05-96 10:47 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*En^3 12-05-96 10:47 
Where En = Sqrt(Energy in keY) 

..............................------------------------------------------------

Sensitivity . N. ........ 2.00 Search Start / End ..... . 0 / 4095 
Sigma Multiplier ......... 1.00 
----------------------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 122.88 238.35 78 35 62 465 0.72 
2 352.94 716.63 58 22 39 168 1.40 

.-.- 3 511.46 1046.20 84 20 35 121 1.73 
4 609.73 1250.50 56 16 27 75 1.15 
5 1173.06 2421.66 554 26 20 38 1.73 
6 1332.12 2752.34 506 24 17 26 2.10 
7 1460.33 3018.90 173 15 13 15 1.60
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Neely Nuclear Research Center 

Quantum Technology 
GDRC Nuclide Activity Summary 

Sample ID: MAT-i 

-----------------------------------------------------------------------------------
Sample Size ... ....... 5.55e+002 g Spectrum File ................ TEMP.SPC 
Sampling Start ....... .10-22-97 10:03 Counting Start ....... .. 10-22-97 10:03 
Sampling Stop ....... .10-22-97 10:03 Buildup Time .......... .0.00e+000 Hrs 
Current Date ......... 10-22-97 17:35 Decay Time .... ........ 0.00e+000 Hrs 
-----------------------------------------------------------------------------------

Efficiency Filec:\gdr\eff\550mlliq.ef Library File. . .c:\gdr\library\nes.lib 
ID ................................. I IDGeneral Radionuclide Analysis Library

Eff.= 1/[6.66e-002*En A-2.92e+000 + 4.02e+002*En 8.62e-001] 12-05-96 10:47
Gamma Fraction Limit >= ... 80.00 k I Decay Limit <= .. ... 8.000 Halflives

INITIAL NUCLIDE IDENTIFICATION

Pk# -Energy Counts Nuclide Energy Fraction Elf Decay Conc

2 
2 
2 
2 

2 
3 

3 
3 
3 
3 
4 

4 
4 
4 

5 
5 

, , 6 
7

122.88 
122.88 
122.88 
122.88 
122.88 
122.88 
122.88 
122.88 
352.94 
352.94 
352.94 
352.94 
352.94 
511.46 
511.46 
511.46 
511.46 
511.46 
511.46 
511.46 
511.46 
609.73 
609.73 
609.73 
609.73 
609.73 
609.73 
609.73 

1173.06 
1173.06 
1332.12 
1460.33

78 
78 
78 
78 
78 
78 
78 
78 
58 
58 
58 
58 
58 
84 
84 
84 
84 
84 
84 
84 
84 
56 
56 
56 
56 
56 
56 
56 

554 
554 
506 
173

Tl-209 
Se-75 
EU-152M 
Eu-152 
Co-57 
Eu-154 
Ba-131 
Cs-134m 
Bi-211 
U-235 
U-238 
AU-196 
Ba-133 
Mo-101 
Te-121 
Tl-208 
Kr-79 
Annihila 
Zn-71m 
Rh-106m 
KR-85 
Cs-134 
Kr-79 
Sb-125 
Bi-214 
U-238 
Ir-192 
Ag-108m 
Co-60 
TB-160 
Co-60 
K-40

117.00 
121.12 
121.78 
121.78 
122.06 
123.10 
123.73 
127.50 
351.00 
351.10 
351.99 
355.70 
356.00 
505.88 
507.59 
510.72 
511.00 
511.00 
511.55 
511.70 
!14 .,00 
604".66 
606.10 
606.82 
609.30 
609.32 
612.45 
614.37 

1173.22 
1177.95 
1332.49 
1460.81

0.1589 
0.0720 
0.3068 
0.8560 
0.4047 
0.2800 
0.1250 

0.1200 
0.3710 
0.8760 
0.6200 
0.1135 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041, 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.9320 
0.9986 
0.1550 
0.9998 
0.1070

1.04e-002 
1.04e-002 
1. 04e-002 
1. 04e-002 
1.04e-002 
1.04e-002 
1. 04e-002 

6.06e-003 
6. 06e-003 
6. 06e -003 
6. 06e- 003 
4.43e-003 
4.43e-003 

4.43e-003 
4.43e-003 
4.43e-003 
4.43e-003 
4.43e-003 
3 .8le-003 
3.8le-003 
3.8le-003 

3 .81e- 003 
3. 81e-003 
3. 81e-003 
2. 17e-003 
2. 17e-003 
1.94e-003 
1.80e-003

1.00e+000 
9. 64e-001 
1. 00e+000 
1. 00e+000 
1. 00e+000 
9. 99e-001 
8. 90e-001 

1.00e+000 
1. 00e+000 
9.98e-001 
1.00e+000 
3 .31e-001 
9. 99e-001 

9. 90e-001 
1. 00e+000 
9. 17e-001 
8.56e-001 
1. 00e+000 
1. 00e+000 
9. 90e-001 
1. 00e+000 

1.00e+000 
1. 00e+000 
1. 00e+000 
1.00e+000 
1.00e+000 
1.00e+000 
1.00e+000

6. 41e-001 
1.47e+000 
3.32e-001 
1.19e-001 
2.52e-001 
3.64e-001 
9.15e-001 

1.08e+000 
3 .48e-001 
1.48e-001 
2.09e-001 
6.83e+000 
1.45e+000 

1. 73e+000 
2. 57e-001 
9. 98e-001 
3 .47e-001 
6.26e+001 
2 .04e-001 
2.48e+000 
3 .82e+000 

4.30e-001 
3.66e+000 
2. 13e-001 
3 .46e+000 
2 .23e+001 
3.52e+000 
1.22e+001

N-290



INITIAL NUCLIDE EVALUATION

Nuclide Energy Fraction Status Halive-

238

Ba-133 

U-235 

TB-160 

Ti-209 

Se-75 

EU-152M 

Eu-152 

Co-57

77.11 
295.22 
351.99 
609.32 

1764.28 
Total 
81.00 

276.40 
302.85 
356.00 
383.85 
Total 
81.07 
83.78 

143.76 
185.72 
236.00 
269 .60 
351.10 
Total 
86.80 

197.04 
215.65 
298 57 
876.37 
962.36 
966 .17 

1177.95 
1271.88 

Total 
117.00 
467.00 

1566.00 
Total 

121.12 
136.00 
264.65 
279.53 
400.65 
Total 

121.78 
344.20 
841.60 
963.50 
Total 

121.78 
244.67 
344.30 
778.90 
964.00 

1085.80 
1112.07 
1408.08 

Total 
122.06

0 .1070 

0.1920 
0.3710 
0.4609 
0 .1504 
1.2813 
0.3429 
0.0709 
0.1816 
0.6200 
0.0897 
1.3051 
0.1480 
0 .2460 

0.1050 
0 .5400 

0 .1100 
0.1340 
0.1200 
1.4030 
0.1340 
0. 0524 
0.0402 
0.2740 
0.3000 
0 .1000 

0 .2550 
0.1550 
0 .0760 
1.3866 
0 .0001 
0 .0001 
0 .0001 
0.0003 
0.1589 
0.5400 
0.5800 
0.2488 
0.1157 
1.6434 
0.0720 
0.0250 
0.1470 
0.1200 
0.3640 
0.3068 
0.0772 
0.2720 
0.1272 
0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.8560

0.0001/ 0.0003 = 

0.1589/ 1.6434 = 

0.0720/ 0.3640 = 

0.3068/ 1.3688 =

Absent 
Absent 
Present 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent

0.8319/ 1.2813 = 

0.6200/ 1.3051 = 

0.1200/ 1.4030 =

9.6690 %) 0.000 

19.7802 %) 0.000 

22.4138 %) 0.000

64.9262 %) 

47.5059 %) 

8.5531%) 

11.1784 %) 

33.3333 %)

Present 
Absent 
ABSENT 
Unable to 
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent
-ABSENT 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present

0.1550/ 
Calc

1.3866 =

N-291

0.000 

0.000 

0.000 

0.000 

0.000



:36.49 
Tot:al 

•-!54 1.23.10 
248.00 
723 .30 
873 .19 
996.32 

1004 .76 
1274.39 

Total 
Ba-131 123.73 

216.01 
373.15 
496.23 
Total 

Cs-134m 127.50 
Total 

Sb-125 176.29 
380.51 
427.95 
463.51 
600. 77 
606.82 
636.15 
671.66 
Total 

Mo-101 191.93 
505.88 
590.82 
695.53 

1012.35 
Total 

Kr-79 261.30 
397.50 
511.00 
606.10 
Total 

Ir-192 295.96 
308.46 
316.51 
468.06 
612.45 
Total 

Au-196 332.90 
355.70 
Total 

Bi-211 351.00 
Total 

Zn-71m 386.28 
487.34 
511.55 
596.97 
620.19 
Total 

Ag-108m 434.00 
614.37 
722.95 
Total 

Rh-106m 450.80 
511.70

0.1110 
3.9670 
0.4047 
0.0660 
0.1970 
0 . 1150 
0.1029 
0.1736 
0.3550 
1.4143 
0.2800 
0.2167 
0.1308 
0.4214 
1.0489 
0 .1250 

0 .1250 

0 .0630 
0 .0140 
0.2960 
0. 1000 
0.1840 
0.0520 
0 .1120 

0 .0180 
0.8390 
0.1810 
0.1135 
0.1930 
0.0660 
0.1135 
0.6670 
0.1270 
0.0950 
0.1500 
0.0810 
0.4530 
0.2872 
0.2965 
0.8290 
0.4808 
0.0543 
1.9478 
0.2300 
0.8760 
1.1060 
0.0001 
0.0001 
0.9200 
0.6164 
0.2806 
0.2760 
0.5612 
2.6542 
0.9050 
0.9320 
0.9230 
2.7600 
0.2450 
0.8640

Absent 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Present 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
ABSENT 
Unable to 
PRESENT 
Absent
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present

0.3560/ 3.9670 

0.4047/ 1.4143 = 

0.2800/ 1.0489 =

8 .52 12 

28.6150 %) 

26.6946 %)

0.1250/ 0.1250 = 100.0000 %)

0.0520/ 0.8390 = 

0.1135/ 0.6670 = 

0.2310/ 0.4530 = 

0.0543/ 1.9478 =

0.8760/ 
Calc 

0.0001/

1.1060 = 

0.0001 =

0.2806/ 2.6542 = 

0.9320/ 2.7600 =

N-292

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

6.1979 t) 

17.0165 %) 

50.9934 11) 

2.7878 %) 

79.2043 %) 

100.0000 %) 

10.5719 t) 

33.7681 %)



.- 121 

Tl-208 

Annihila 

KR-85 

Cs-134 

Bi-214 

Co-60 

K-40

748. 50 
1046.70 

Total 
507.59 
573.14 
Total 

510.72 
583.14 
Total 

511.00 
Total 

514.00 
Total 

563.26 
569.29 
604.66 
795.76 
801.84 
Total 

609.30 
768.40 

1120.30 
1764.50 

Total 
1173.22 
1332.49 

Total 
1460.81 

Total

0.2040 
0 .1950 
0.3070 
1.8150 
0 .1767 

0 .8030 

0 .9797 

0.0001 
0. 0001 
0 .0002 
1.0000 
1.0000 
0 .0041 

0.0041 
0.0838 
0.1543 
0.9756 
0.8544 
0.0873 
2.1554 
0.0001 
0.0001 
0.0001 
0 .0001 

0 .0004 

0 .9986 

0.9998 
1.9984 
0.1070 
0.1070

Absent 
Absent 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Absent 
ABSENT 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT

0.8640/ 1.8150 =

0.1767/ 
Calc 

0.0001/ 
Calc 

1.0000/

0.9797 = 

0.0002 = 

1.0000 =

0.0041/ 0.0041 =

0.9756/ 
Calc

2.1554 =

0.0001/ 0.0004 = 

1.9984/ 1.9984 = 

0.1070/ 0.1070 =

47.6033 %) 

18.0361 %) 

50.0000 k) 

100.0000 %) 

100.0000 0%) 

45.2631 %) 

25.0000 %) 

100.0000 %) 

100.0000 %1)

PEAK CONTRIBUTION CORRECTION

Pk# Old Area Nuclide
Reference Energy Line ===>> Calculated Contribution 
Energy cts/dis Ref Area Energy cts/dis New Area

None

FINAL ACTIVITY REPORT

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keY) (pCi /g ) (hrs) Found Fraction 

Co-57 122.06 1.19e-001 +-5.32e-002 6.52e+003 1 of 2 
Cs-134m 127.50 9.15e-001 +-4.10e-001 2.91e+000 1 of 1 
Bi-211 351.00 BKG 1.00e+012 1 of 1 
Annihila 511.00 I.D.Only 1.00e+003 1 of 1 
KR-85 514.00 6.26e+001 +-1.52e+001 9.39e+004 1 of 1 
Co-60 Average: 3.49e+000 +-1.16e-001 4.62e+004 2 of 2 387.63 

1173.22 3.46e+000 +-1.61e-001 
1332.49 3.52e+000 +-1.68e-001 

K-40 1460.81 1.22e+001 +-1.04e+000 1.12e+013 1 of 1

7.93e+001 pCi MPC Total:

UNKNOWN PEAKS

N-293

0 .a-0 1C 

0. 00c 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

TAL: 387.63



nerzy Cenzrcid Net Un- C.L. Bkg. FWHM "IkeV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 
,09.73 1250.50 56 16 27 75 1.15 4.084e+000
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Neely Nuclear Research Center 

Quantum Technology 
GDR C Version 5.0

Sample ID : MAT-2

Sample Size ......... .. 4.70e+002 g Spectrum File .......... TEMP.SPC 
Sampling Start ........ 10-22-97 15:24 Counting Start ..... .. 10-22-97 15:24 
Sampling Stop ....... .. 10-22-97 15:24 Live Time ................. 3600 Sec 
Current Date ......... .. 10-22-97 17:36 Real Time ........... 0 Sec 

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

Detector #: 22 Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-05-96 10:47 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*EnA3 12-05-96 10:47 
Where En = Sqrt(Energy in keV)

Sensitivity ... .......... .. 2.00 Search Start / End.  
Sigma Multiplier .......... ... 1.00 1 0 / 4095

PEAK SEARCH RESULTS

PK. ENERGY ADDRESS 
# (keY) CHANNEL

NET UN
COUNTS CERTAINTY

C.L. BKG FWHM 
COUNTS COUNTS (keV) FLAG

76.50 
86.23 
88.55 

123 .56 
246.00 
248 .50 

311.86 
345.45 
368 .74 

412.25 
444. 96 
511.32 
512 .98 

605 .52 

724 .12 

779.61 
796.35 
822.13 
835.41 
867. 96 
873 .96

141.91 
162.14 
166.96 
239.75 
494.31 
499.51 
631.23 
701.06 
749.47 
839.94 
907.94 

1045.89 
1049.36 
1241.74 
1488.31 
1603.67 
1638.47 
1692.08 
1719.68 
1787.36 
1799.84

964.51 1988.08 
1005.37 2073.04 
1086.14 2240.95 
1112.50 2295.75 
1115.90 2302.84 
1173.40 2422.36 
1213.20 2505.12 
1274.57 2632.70 
1299.32 2684.16

1 
2 

•'..- 3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
!7 

28 
29 
30

7238 
9087 
3583 

122221 
27786 

2651 
3820 

80844 
2899 
5392 
6899 
3808 
2004 
5528 
3810 

19936 
4281 
2756 

168347 
6085 
2151 

19553 
3673 

11466 
19483 

6243 
1160992 

1623 
4890 
1530

543 
673 
566 
974 
767 
625 
548 
755 
580 
512 
541 
485 
297 
542 
445 
537 
521 
753 
863 
588 
694 
584 
548 
508 
493 
391 

1280 
348 
249 
220

919 
1225 
1002 
1730 
1411 
1135 

984 
1348 
1084 

934 
1002 

891 
489 

1021 
811 
986 
984 

1517 
1533 
1146 
1390 
1079 
1051 

945 
909 
711 

1428 
688 
467 
418

133466 
166851 
131744 
275722 
193771 
149986 
118835 
154548 
118052 

96372 
100887 

84766 
42268 
96046 
72688 
89504 
89214 

141252 
144273 

98341 
124027 
107260 

93828 
82260 
71165 
53233 

102505 
32653 
17213 
14855

1.04 
1.39 a 
1.49 b 
1.47 
1.35 a 
2.07 b 
1.95 
1.50 
1.34 
1 .63 
1 .72 

1.74 a 
1.06 b 
1.46 
1 .79 

1.91 
1.86 
2.57 
1.96 
1.51 a 
1.52 b 
2.04 
2.49 
1.93 
2.21 a 
1.85 b 
2.17 
1.91 
2.33 
1 .96

N-295
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Neely Nuclear Research Center 

Quantum Technology 

GDR_C Nuclide Activity Summary 

Sample ID: MAT-2 

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

Sample Size ........ 4.70e+002 g Spectrum File .......... TEMP.SPC 
Sampling Start ..... 10-22-97 15:24 Counting Start ..... .10-22-97 15:24 
Sampling Stop ..... 10-22-97 15:24 Buildup Time ....... .0.00e+000 Hrs 
Current Date ...... 10-22-97 17:36 Decay Time ......... 0.00e÷000 Hrs 
..........................---------------------------------------------------. 

.  

Efficiency Filec:\gdr\eff\550mlliq.ef Library File. . . c:\gdr\library\nes.lib 
ID ...................... I IDGeneral Radionuclide Analysis Library 
---------------------------------------------------------------

Eff.= 1/[6.66e-002*EnA-2.92e+000 + 4.02e+002*En^8.62e_001] 12-05-96 10:47 
Gm FrtnLi>80 DaLm ... 0l------------------------------------------------
Gamma Fraction Limit >= . . . 80.00 01 1 Decay Limit <= . . . . 8.000 Halflives

INITIALNUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction

U-238 
TH-232 
Hg-197 
Pt-197 
Fr-223 
Ce-144 
Hg-197 
Hg-199m 
Xe-133 
Ba-133 
U-235 
U-235 
Th-228 
Pb X-ray 
TB-160 
Sn-126 
Eu-155 
Sm-156 
Sn-126 
Lu-176 
Ra-221 
HF-175 
Th-234 
Cu-67 
Ga-67 
Se-75 
EU-152M 
Eu-152 
Co-57 
Eu-154 
Ba-131 
Cs-134m 
Os-191

77.11 
77. 11 
77.35 
77 .35 
80.00 
80.00 
80.20 
80.20 
80.99 
81.00 
81.07 
83.78 
84.40 
84. 94 
86.80 
86. 90 
87.00 
87.60 
87.60 
88.35 
8 9,00 
89.36 
92.80 
93.30 
93.30 

121.12 
121.78 
121.78 
122.06 
123.10 
123.73 
127.50 
129.50

0.1070 
0.1750 
0.1900 
0.1700 

0.0200 
0.0340 
0 .1110 

0.3700 
0 .3429 

0.1480 
0.2460 

0.0100 
0.1340 
0.0890 
0.3441 
0.2400 
0.3700

6.03e-003 
6. 03e-003 
6.03e-003 
6.03e-003 

6. 03e-003 
6.03e-003 
6. 03e-003 
6.03e-003 
6.03e-003 
6. 03e-003 
7.43e-003 

7.43e-003 
7.43e-003 
7.43e-003 
7.43e-003 
7. 73e-003 
7. 73e-003

0.0235 7.73e-003

0.1690 
0.3800 
0.1589 
0.0720 
0.3068 
0.8560 
0.4047 
0.2800 
0.1250 
0.2600

7. 73e-003 
7.73e-003 
1. 04e-002 
1.04e-002 
1.04e-002 
1.04e-002 
1.04e-002 
1.04e-002 
1.04e-002 
1.04e-002

1.00e+000 
1. 01e+000 
9. 95e-001 
9.81e-001 

1. 00e+000 
9. 95e-001 
3 31e-001 
9. 97e-001 
1. 00e+000 
1. 00e+000 
1. 00e+000 

7. 21e-001 
1. 00e+000 
1. 00e+000 
1. 00e+000 
9 64e-001 
1. 00e+000

1.79e+002 
1.09e+002 
1.02e+002 
1. 15e+002 

9. 59e+002 
5. 67e+002 
5.22e+002 
5.20e+001 
5.59e+001 
1.30e+002 
7. 95e+001 

2. 71e+003 
1.46e+002 
2. 20e+002 
5.68e+001 
3.20e+001 
2.00e+001

1.00e+000 3.15e+002

9. 94e-001 
9. 96e-001 
1. 00e+000 
9. 64e-001 
1. 00e+000 
1. 00e+000 
1. 00e+000 
9. 99e-001 
8. 90e-001 
9. 99e-001

4.40e+001 
1.96e+001 
1. 18e+003 
2. 71e+003 
6. 13e+002 
2.20e+002 
4. 65e+002 
6. 72e+002 
1.69e+003 
7.24e+002

N-297

Decay Conc

1 
1 
1 
1 
1 

\.-. 1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 

S 4 

4

76.50 
76 .50 
76.50 
76.50 
76 .50 
76.50 
76 .50 
76 .50 
76 .50 
76 .50 
76.50 
86 .23 
86.23 
86.23 
86.23 
86.23 
86.23 
88.55 
88.55 
88.55 
88.55 
88.55 
88.55 
88.55 
88.55 

123.56 
123.56 
123.56 
123.56 
123.56 
123.56 
123.56 
123.56

7238 
7238 
7238 
7238 
7238 
7238 
7238 
7238 
7238 
7238 
7238 
9087 
9087 
9087 
9087 
9087 
9087 
3583 
3583 
3583 
3583 
3583 
3583 
3583 
3583 

122221 
122221 
122221 
122221 
122221 
122221 
122221 
122221



5 
5 
5 

6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 
11 

!11 
12 
12 
12 
12 
12 
12 
12 
13 
14 
14 
1.4 
"14 14 

14 14

246. 00 
246.00 
246.00 
246.00 
246.00 
246.00 
248.50 
248.50 
248.50 
248.50 
248.50 
311.86 
311.86 
311.86 
311.86 
311.86 
311.86 
311.86 
311.86 
311.86 
345.45 
345.45 
345.45 
345 .45 
345 .45 
345.45 
345.45 
345.45 
345.45 
345.45 
345.45 
345.45 
368.74 
368 .74 

368.74 
368.74 
368 .74 

412.25 
412.25 
412.25 
412 .25 
412.25 
412.25 
444. 96 
444.96 
511.32 
511.32 
511.32 
511.32 
511 .32 

511.32 
511.32 

512 .98 

605.52 
605.52 
605.52 
605.52 
605.52 
605.52 
605.52

0.0755 8.07e-)0327736 Te-131m 
27786 Ra-224 
27786 Xe-125 
27786 IN-116M 
27786 Eu-152 
27786 Sm-155 

2651 Xe-135 
2651 Eu-154 
2651 Cl-39 
2651 Ta-184 
2651 Ce-137m 
3820 Tc-101 
3820 Lu-176 
3820 Yb-169 
3820 Ir-192 
3820 Pa-233 
3820 Sb-128 
3820 In-117m 
3820 Np-239 
3820 Ir-192 

80844 Cs-136 
80844 Cs-136 
80844 HF-175 
80844 EU-152M 
80844 Eu-152 
80844 Cd-117 
80844 HF-181 
80844 Ho-167 
80844 Pt-197m 
80844 Na-24 
80844 Bi-211 
80844 U-235 

2899 Gd-159 
2899 1-131 
2899 Ge-77 
2899 Ba-131 
2899 Hg-199m 
5392 Pt-191 
5392 Au-198 
5392 Ta-184 
5392 Sb-126 
5392 Ge-77 
5392 IN-116M 
6899 Bi-213 
6899 Rh-106m 
3808 Mo-101 
3808 Te-121 
3808 Tl-208 
3808 Kr-79 
3808 Annihila 
3808 Zn-71m 
3808 Rh-106m 
2004 KR-85 
5528 Sb-125 
5528 Sb-124 
5528 Cs-134 
5528 Kr-79 
5528 Sb-125 
5528 Bi-214 
5528 U-238

240.93 
241.08 
243.40 
244.59 
244 .67 
245 .73 

247. 79 
248 .00 

250 .30 
252.90 
254.29 
306.86 
306.90 
307.68 
308.46 
311.90 
314.10 
315.30 
315.90 
316.51 
340.60 
340.60 
343.40 
344.*20 
344.30 
344.46 
345.95 
346.50 
346.50 
346.55 
351.00 
351.10 
363.30 
364.48 
367.40 
373.15 
374.10 
409.44 
411.80 
414.00 
414.80 
416.30 
416.88 
439.50 
450.80 
505.88 
507.59 
510 .72 
51r.00 
511.00 
511.55 
511.70 
514.00 
600.77 
602.72 
604.66 
606.10 
606.82 
609.30 
609.32 0.4609 3.83e-003

0.2871 
0.0038 
0.0772 
0.0373 
0.9000 
0.0660 
0.4700 
0.4480 
0.1091 
0.8800 

0 .1110 
0.2965 
0.3700 
0.6100 
0. 1690 
0.0150 
0.8290 
0.4890 
0.4676 
0.8692 
0.0250 
0.2720 
0.1769 
0.1400 
0.5700 
0.1110 
0.0100 

0.1200 
0.1000 
0.8100 
0.1272 
0.1308 
0.1380 
0.0600 
0.9550 
0.7400 
0.8770 
0.2173 
0.2937 

0.2450 
0.1135 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 
0.1840 
0.9830 
0.9756 
0.0810 
0.0520

8.07e-003 
8. 07e-003 
8. 07e-003 
8. 07e-003 
88 Ole-003 
8 .Ole-003 

8. Ole-003 
8 Ole-003 
8. Ole-003 
6. 70e-003 

6.70e-003 
6. 70e-003 
6.70e-003 
6. 70e-003 
6.70e-003 
6.70e-003 
6.70e-003 
6. 16e-003 
6. 16e-003 
6. 16e-003 
6. 16e-003 
6 .16e-003 
6.16e-003 
6. 16e-003 
6. 16e-003 
6. 16e-003 
6. 16e-003 

6. 16e-003 
5. 84e-003 
5.84e-003 
5. 84e-003 
5. 84e-003 
5.84e-003 
5.32e-003 
5.32e-003 
5. 32e-003 
5. 32e-003 
5.32e-003 
5.32e-003 

4.98e-003 
4.43e-003 
4.43e-003 

4.43e-003 
4 .43e-003 
4.43e-003 
4.43e-003 
4.42e-003 
3.83e-003 
3.83e-003 
3.83e-003 
3. 83e-003 
3. 83e-003

1.00e+000 4.99e+001

N-298

9. 80e-00' 
6 99e-00 
1. 00e+00( 
4. 51e-00 
9. 63e-00.  
1 00e+00( 
7. 07e-001 
9. 61e-003 
9 90e-00a 
3 23e-oo0 

1. 00e+OOC 
1 00e+OOC 
9. 99e-001 
9. 63e-001 
8 .40e-001 
9. 94e-001 
1. 00e+000 
9. 99e-001 
9 99e-001 
1 00e+000 
9. 64e-001 
1 . 00e+000 
8.70e-001 
1. 00e+000 
8.96e-001 
8.09e-001 
9. 77e-001 

1. 00e+000 
9.82e-001 
9. 98e-001 
9. 70e-001 
9. 99e-001 
3.31e-001 
9. 95e-001 
9. 95e-001 
9. 61e-001 
9. 99e-001 
9. 70e-001 
6.99e-001 

8.56e-001 
3. 31e-001 
9. 99e-001 

9. 90e-001 
1. 00e+000 
9. 17e-001 
8. 56e-001 
1. OOe+000 
1. 00e+000 
1. 00e+000 
1. 00e+000 
9. 90e-001 
1. 00e+000

! !.96e.4.O0 
L 2.07e-.C0ý 
D 7.13e+00: 
L 3.27e+00] 
L 6.10e-00C 

8.01e+001 
- 1.59e+001 

1.23e+002 
4.90e+001 
3.20e+001 

i 8.20e+001 
3.07e+001 

* 2.46e+001 
* 1.55e+001 
* 6.41e+001 
* 6.lLe+002 
1. lOe+01 
4.29e+002 
4.48e+002 
2.41e+002 
8.70e+003 
7.70e+002 
1.36e+003 
1.50e+003 
4.10e+002 
2.33e+003 
2.14e+004 

1.75e+003 
8.08e+001 
9.81e+000 
6.43e+001 
6.07e+001 
1.74e+002 
2.71e+002 
1.71e+001 
2.28e+001 
1.85e+001 
7.68e+001 
7.89e+001 

1.05e+002 
3.65e+002 
7.78e+001 

9.25e+001 
1.37e+001 
5.34e+001 
1.86e+001 
1.77e+003 
1.25e+002 
2.34e+001 
2.36e+001 
2.87e+002 
4.43e+002



".5 
1.5 
"5 
.5 

15 
15 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 

19 
19 
19 

20 
1 

21 
21 
22 
22 
22 
22 
22 
22 
22 
23 
24 
24 
25 
26 
26 
26 
26 
26 
26 
27 
27 
28 
29 
29 
'0 
10 

30 
•.' 30 

30

724 12 
724 12 
724.12 
724 .12 

724 .12 

724 .12 
724 .12 
724 12 
779.61 
779. 61 
779.61 
779.61 
779.61 
779.61 
796.35 
796 .35 
796.35 
796.35 
796.35 
822 13 
822.13 
822 13 
822 .13 

822.13 
822 .13 

822 13 
835.41 
835.41 
835.41 
867.96 
873.96 
873.96 
873.96 
964.51 
964.51 
964.51 
964 .51 
964.51 
964 .51 
964.51 

1005.37 
1086.14 
1086.14 
1112.50 
1115.90 
1115.90 
1115.90 
1115.90 
1115.90 
1115.90 
1173.40 
1173.40 
1213 .20 
1274.57 
1274.57 
1299.32 
1299.32 
1299.32 
1299.32 
1299.32

3810 
3810 
3810 
3810 
3810 
3810 
3810 
3810 

19936 
19936 
19936 
19936 
19936 
19936 
4281 
4281 
4281 
4281 
4281 
2756 
2756 
2756 
2756 
2756 
2756 
2756 

168347 
168347 
168347 

6085 
2151 
2151 
2151 

19553 
19553 
19553 
19553 
19553 
19553 
19553 

3673 
11466 
11466 
19483 

6243 
6243 
6243 
6243 
6243 
6243 

1160992 
1160992 

1623 
4890 
4890 
1530 
1530 
1530 
1530 
1530

Sb-126 
Ce-143 
Sb-124 
Ag-108m 
Eu-154 
Zr-95 
In-114m 
Bi-212 
Te-131m 
Br-82 
Eu-152 
Te-131m 
Sb-127 
Bi-212 
Ac-228 
Te-131m 
TI-210 
Cs-134 
Cs-134 
Cs-136 
Cs-136 
IN-116M 
Ni-56 
Te-131m 
Sn-127 
Br-82 
Ga-66 
Ga-72 
Kr-88 
LA- 140 
Eu-154 
Os-185 
TB-160 
TB-160 
EU-152M 
Eu-152 
Ac-228 
TB-160 
Ac-228 
TH-232 
Eu-154 
Ge-77 
Eu-152 
Eu-152 
Sn-127 
Zn-65 
Ni-65 
Bi-214 
Sc-46 
Ta-182 
Co-60 
TB-160 
TI-210 
TB-160 
Eu-154 
IN-116M 
Ar-41 
2a-47 
In-114m 
7d-117

720.50 
721.96 
722.78 
722.95 
723.30 
724.18 
725.24 
727.30 
773.67 
776.49 
778.90 
782.49 
783.70 
785.50 
790.50 
793.75 
795.00 
795.76 
801.84 
818. 50 
818.50 
818 .65 
818.90 
822. 78 
823 .10 
827.81 
833.70 
833.95 
834.80 
867.86 
873.19 
874.81 
876.37 
962.36 
963.50 
964.00 
964.40 
966.17 
968.80 
968.90 

1004.76 
1085.10 
1085.80 
1112.07 
1114.30 
1115.52 
1115.53 
1120 .30 
1120%.51 
1121.28 
1173.22 
1177.95 
1210.00 
1271.88 
1274.39 
1293.49 
1293.60 
1296.80 
1299.83 
1303.34

0.5780 
0 .0512 

0.1130 
0.9230 
0.1970 
0.3399 
0.2810 

0.3800 
0.8340 
0.1272 
0.0775 
0.1480

3.29e-"103 
3.29e-003 
3 .29e-003 
3.29e-003 
3.29e-003 
3.29e-003 
3.29e-003 

3.08e-003 
3.08e-003 
3. 08e-003 
3.08e-003 
3.08e-003

9.89e-001 1.66e÷s-002

1.00e+000 
1. OOe+000 
9. 99e-001 
9.99e-001 
6. 99e-001 
9. 98e-001 
9. 89e-001 
8. 55e-001 
9. 90e-001 
9. 64e-001 
9. 76e-001 
8. 88e-001 
9.91e-001 
1. 00e+000 
1. 00e+000 
1.00e+000 
1. 00e+000 
9. 64e-001 
1. 00e+000

2. 64e+001 
2 59e+002 
1. 50e+001 
1. 50e+001 
1. 56e+002 
2. 02e+001 
2. 48e+002 
1. 65e+002 
6.30e+001 
1. 57e+004 
9. 92e+002 
8. 02e+003 
6. 50e+002 
1. 07e+002 
1.83e+002 
4.10e+001 
1. 22e+003 
1.05e+003 
8.49e+002

1.00e+000 4.77e+002

1. Ole+000 
1.00e+000 
9.70e-001 
1. OOe+000 
1. OOe+000 
8. 55e-001 
1. 00e+000 
8. 76e-001 

1. 00e+000 
1. OOe+000 
1. OOe+000 
1. OOe+000 

1. 00e+000 
1.00e+000 
6.99e-001 
8.32e-001 
9. 97e-001 
1. 00e+000 
8.70e-001

6. 90e+002 
1.36e+002 
1.18e+003 
7. 82e+002 
1.02e+003 
1.35e+002 
8. 68e+001 
3 .32e+002 

4.40e+001 
1.25e+002 
8. 56e+003 
5. 52e+004 

5.09e+002 
1. 09e+002 
1.76e+001 
1.49e+001 
1. 60e+001 
1.03e+004 
7.74e+001

9. 90e-00 
1. 00e+000 
1.- Ooe+000 1. 00e+000 
1. OOe+000 
1. 00e+000 
1. 00e+000 

9. 89e-001 
9. 90e-001 
1. 00e+000 
9. 89e-001 
9. 96e-001

1. 64e-30 
2.0ie+nC 
9 .40e+00 

5 .45e+00 
6.59e+00: 

2. 75e+00= 
1.25e+00: 
8 . 12e+002 
1.35e+003 
7.00e+002

0.1380 3.03e-003

3.03e-003 
3. 03e-003 
2. 95e-003 
2. 95e-003 
2. 95e-003 
2. 95e-003 
2 95e-003 
2.95e-003 
2.95e-003 
2. 91e-003 
2. 91e-003 
2. 91e-003 
2.81e-003 
2.80e-003 
2.80e-003 
2.80e-003 
2. 57e-003 
2. 57e-003 
2.57e-003

0.8544 
0 .0873 
0 .9970 
0.9970 
0. 1372 
0.7410 
0 .0609 
0.1060 
0.2394 
0.0610 
0.9560 
0.1300 
0.0536 
0.1150 
0.0670 
0.3000 
0.1000 
0.1200 
0.1433

0.2550 2.57e-003

2.57e-003 
2.48e-003 
2.32e-003 
2.32e-003 
2. 27e-003 
2.26e-003 
2.26e-003 
2. 26e-003 

2. 26e-003 
2.26e-003 
2. 17e-003 
2. 17e-003 

2. 02e-003 
2. 02e-003 
1.99e-003 
1.99e-003 
1.99e-003 
1.99e-003 
1.99e-003

0.1746 
0.1736 
0.0688 
0.1010 
0.1340 
0.3800 
0.5075 
0.1513 

1.0000 
0.3510 
0.9986 
0.1550 

0.0760 
0.3550 
1.0000 
0.9916 
0.7700 
0.0012 
0.1827

N-299



31 

32 
33

1332.44 
>1:7.34 
1407.34 
1457.16

1061778 Co-60 
23349 Eu-152 
23349 Co-55 

561 K-40

1332.49 
1408.08 
1408.70 
1460.81

0.9998 
0.2073 
0.1650 
0.1070

INITIAL NUCLIDE EVALUATION

Energy Fraction Status Halfl1ives

U-238 77.11 
295.22 
351.99 
609.32 

1764.28 
Total 

TH-232 77.11 
238.63 
338.40 
583.14 
911.07 
968.90 
Total 

Hg-197 77.35 
80.20 

191.38 
268.73 
Total 

Pt-197 77.35 
191.31 
Total 

-223 80.00 
234.60 
Total 

Ce-144 80.00 
133.54 
Total 

Hg-199m 80.20 
158.37 
374.10 
Total 

Xe-133 80.99 
Total 

Ba-133 81.00 
276.40 
302.85 
356.00 
383.85 
Total 

U-235 81.07 
83.78 

143.76 
185.72 
236.00 
269.60 
351.10 
Total 

.n-228 84.40 
Total 

Pb X-ray 84.94

Present 
Absent 
Absent 
Present 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
Absent

Hal liv-----

(

0.1070 
0.1920 
0.3710 
0.4609 
0.1504 
1.2813 
0.1750 
0.4310 
0.1201 
0.3090 
0.2900 
0.1746 
1.4997 
0 .1900 
0 .0340 
0.0057 
0.0005 
0.2302 
0.1700 
0.0350 
0 .2050 
0.0001 
0.0001 
0 .0002 
0.0200 
0.1110 
0.1310 
0 .1110 
0.5840 
0 .1380 
0.8330 
0.3700 
0 .3700 
0.3429 
0.0709 
0.1816 
0.6200 
0.0897 
1.3051 
0.1480 
0.2460 
0.1050 
0.5400 
0.1100 
0.1340 
0.1200 
1.4030 
0.0001 
0.0001 
0.0100

0.5679/ 1.2813 = 44.3222 %)

0.3496/ 1.4997 = 23.3113 %)

0.2240/ 0.2302 =

0.1700/ 
Calc

0.2050 =

0.0001/ 0.0002 = 

0.0200/ 0.1310 = 

0.2490/ 0.8330 = 

0.3700/ 0.3700 = 

0.3429/ 1.3051 =

Present 
ABSENT 
Present 
Present 
Absent 
Absent 
PRESENT 
Present 
Absent 
PRESENT 
Unable to 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Present 
Absent 
Present 
ABSENT 
Present 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT'.* 
.Present 
Present 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Unable to 
PRESENT ( 
Unable to

1.4030 =

97.3067 %) 

82.9268 %) 

50.0000 0W) 

15.2672 %) 

29.8920 %) 

100.0000 %) 

26.2739 %) 

36.6358 t)

0.0001 = 100.0000 %)

N-300

1. 94e-003 1.9 4e- 003 

1. 85e-003 
1. 80e-003

-. ' e-'^ ' . e-- -" 

9.81e-00i 4.65e.e.0 
1. O0e+O00 4.065e÷001

Nuclide

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.5140/ 
Calc 

0.0001/ 
Calc



Sn-126 

Eu-155 

Sm-156 

Lu-176 

Ra-221 

HF-175 

Th-234 

Cu-67 

Ga-67 

Ta-182

Total 
86.30 

197.04 
215.65 
298.57 
876.37 
962.36 
966 .17 

1177.95 
1271.88 

Total 
86.90 
87.60 
Total 
87.00 

105.00 
Total 
87.60 

165.80 
204.00 
Total 
88.35 

201.80 
306.90 
Total 
89.00 

152.00 
176.00 
Total 
89.36 

343.40 
432.80 
Total 
92.80 
Total 
93.30 

184.50 
Total 
93.30 

184.60 
300.20 
Total 

100.10 
152.43 
222.10

1121.28 
1189.04 
1221.42 
1230.97 

Total 
Te-131m 102.06 

149.71 
200.63 
240.93 
334.27 
452.30 
773.67 
782.49 
793 .75 

822 .78

0.0100 
3 1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0 .2550 
0.1550 
0.0760 
1.3866 
0. 0890 
0.3700 
0.4590 
0.3441 
0.2300 
0.5741 
0.2400 
0.1100 
0.2100 
0.5600 
0.0001 
0.0001 
0.0001 
0.0003 
0. 0001 
0 .0001 
0.0001 
0 .0003 

0 .0235 
0 .8692 

0 .0156 
0.9083 
0.0001 
0.0001 
0.1690 
0.4700 
0.6390 
0.3800 
0.2360 
0 .1900 

0.8060 
0.1411 
0.0720 
0.0758 
0.3510 
0.1636 
0.2713 
0.1155 
1.1903 
0.0790 
0.2054 
0.0752 
0.0755 
0.0952 
0.0567 
0.3800 
0.0775 
0.1380 
0.0609

PRESENT 
Present 
Absent 
Absent 
Absent 
Present 
Present 
Present 
Present 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Absent
Absent 
ABSENT 
Unable to 
Absent 
Unable to 
ABSENT ( 
Unable to 
Absent 
Absent 
ABSENT 
Present 
Present 
Absent 
PRESENT 
Unable to 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Absent 
Absent 
ABSENT 
Absent 
Absent
Absent 
Present 
Absent 
Absent 
Absent' 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Present 
Present 
Present 
Present

1.0200/ 1.3866 = 

0.4590/ 0.4590 = 

0.3441/ 0.5741 =

0.2400/ 
Calc 

Calc 
0.0002/ 

Calc

0.5600 = 

0.0003 =

0.0001/ 0.0003 =

0.8927/ 
Calc 

0.0001/

0.9083 = 

0.0001 =

0.1690/ 0.6390 = 

0.3800/ 0.8060 = 

0.3510/ 1.1903 =

73.5612 %) 

100.0000 %) 

59.9373 %) 

42.8571 %) 

66.6667 %) 

333333 ) 

98.2825 %) 

100.0000 %) 

26.4476 %) 

47.1464 %) 

29.4884 %)

N-301

0.0100/ 0.0100

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000(



"n-155 

Np-239 

Yb-169 

Ta-184 

Se-75 

EU-152M 

Eu-152 

Co-57 

Eu-154 

Ba-131

852.21 
1I25.46 
1206.60 

Total 
104.30 
141.41 
245.73 
Total 

106. 10 
209.80 
228.10 
277.60 
315.90 
334.30 
Total 

109.78 
130.52 
177.21 
197.95 
307.68 
Total 

111.20 
252.90 
318.00 
414.00 
920.90 
Total 

121.12 
136.00 
264.65 
279.53 
400.65 
Total 

121.78 
344.20 
841.60 
963.50 
Total 

121.78 
244.67 
344.30 
778.90 
964.00 

1085.80 
1112.07 
1408.08 

Total 
122.06 
136.48 
Total 

123.10 
248.00 
723.30 
873.19 
996.32 

1004.76 
1274.39 

Total 
123.73 
216.01

0.2093 
0.1137 
0.0971 
1.6635 
0. 7464 
0.0202 
0 .0373 

0.8039 
0 .2320 
0.0410 
0.1270 
0. 1420 
0 .0150 
0 .0200 

0 .5770 
0 .1744 

0.1139 
0.1139 
0.3560 
0. 1110 
0.8692 
0 .2430 
0 .4480 
0.2350 
0.7400 
0.3290 
1. 9950 
0 .1589 
0.5400 
0 .5800 
0.2488 
0.1157 
1.6434 
0.0720 
0.0250 
0.1470 
0 .1200 

0.3640 
0 .3068 
0.0772 
0.2720 
0.1272 
0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.8560 
0.1110 
0.9670 
0.4047 
0.0660 
0 .1970 
0 .1150 
0 .1029 
0.1736 
0.3550 
1.4143 
0.2800 
0.2167

Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Present 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
Present 
Absent 
Present 
ABSENT 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
Present 
PRESENT 
Present 
Absent.  
PRESENT 
Present 
Present 
Present 
Present 
Absent 
Present 
Present 
PRESENT 
Present 
Absent

0.7319/ 1.6635 = 

0.0373/ 0.8039 = 

0.0150/ 0.5770 = 

0.1110/ 0.8692 

1.1880/ 1.9950 = 

0.1589/ 1.6434 = 

0.2170/ 0.3640 = 

1.3688/ 1.3688 = 

0.8560/ 0.9670 = 

1.3113/ 1.4143 =

43.9976 %) 

4.6425 01) 

2.5997 %i) 

12.7704 %) 

59.5489 %) 

9.6690 U) 

59.6154 U) 

100.0000 %) 

88.5212 t) 

92.7208 %)

0.00 

0. 00( 

0.00C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

N-302



373.15 
496 .23 
Total 

Cs-134m 127.50 
Total 

3-191 129.50 
Total 

SHF-181 133.05 
136.25 
345.95 
482.16 
Total 

IN-116M 137.92 
244.59 
416 .88 
463.13 
818.65 

1097.23 
1293.49 
1507.50 
1601.12 
1752.42 
2212.21 

Total 
Ni-56 158.40 

269.50 
480.40 
750.00 
818.90 
Total 

-117m 158.60 
315.30 
Total, 

Sb-125 176.29 
380.51 
427. 95 
463 .51 

600.77 
606.82 
636.15 
671.66 
Total 

Xe-125 188.43 
243.40 
Total 

In-ll4m 190.24 
558.43 
725.24 

1283.67 
1299.83 

Total 
Mo-101 191.93 

505.88 
590.82 
695.53 

1012.35 
Total 

-.c-228 209.50 
338.70 
790.50

0.1308 
0.4214 
1.0489 
0.1250 
0.1250 
0 .2600 
0.2600 
0.4300 
0 .0610 
0.1400 
0.8600 
1.4910 
0.0350 
0 .0038 
0.2937 
0.0083 
0.1372 
0 .6791 
1.0000 
0.1186 
0.0107 
0.0289 
0.1858 
2.5011 
0. 9880 
0.3400 
0.3180 
0.4780 
0.7410 
2.8650 
0.1400 
0.1690 
0.3090 
0.0630 
0.0140 
0.2960 
0.1000 
0.1840 
0.0520 
0.1120 
0.0180 
0.8390 
0.5500 
0.2871 
0.8371 
0.1564 
0.2850 
0.2810 
0.0003 
0.0012 
0.7239 
0.1810 
0.1135 
0.1930 
0.0660 
0.1135 
0.6670 
0.0001 
0.0001 
0.0001

Present 
Absent 
ABSENT 
Present 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Present 
Absent 
Present 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Absent 
Present 
Absent.  
Unable to 
ABSENT ( 
Absent

0.4108/ 1.0489 = 39.1648 %*)

0.1250/ 0.1250 = 100.0000 %) 

0.2600/ 0.2600 = 100.0000 %)

0.1400/ 1.4910 = 

1.4347/ 2.5011 = 

0.7410/ 2.8650 = 

0.1690/ 0.3090 = 

0.2360/ 0.8390 = 

0.2871/ 0.8371 =

Calc 
0.2822/

Present 
Absent 
Absent 
Absent 
ABSENT ( 0.  
Absent 
Absent 
Unable to Calc

0.7239 =

1135/ 0.6670 =

9.3897 %) 

57.3628 %) 

25.8639 %) 

54.6926 1) 

28.1287 %) 

34.2970 !k) 

38.9833 %) 

17.0165 k)

0. O 

0. O 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

N-303



Ra-224 

Xe-135 

Cl-39 

Ce-137m 

Kr-79 

k.•Cd -17 

1-131 

Ce-143 

Ir-192 

Tl-210 

k Pa-233

911.20 

968.80 
Total 

211 .00 
215.60 
264 .50 

367.40 
416 .30 
419.60 
557.90 
631.60 
634 .10 

714 .10 
810.01 

1085.10 
Total 

241.08 
Total 

247.79 
Total 

250.30 
1267.20 
1517.40 

Total 
254.29 
Total 

261.30 
397.50 
511.00 
606.10 
Total 

273.28 
344.46 
434.22 

1303.34 
1576.80 

Total 
284.30 
364.48 
636.97 
Total 

293.26 
664.55 
721.96 
Total 

295.96 
308.46 
316.51 
468.06 
612.45 
Total 

296.00 
795.00 

1060.00 
1210.00 
1310.00 

Total 
300.10 
311.90

0.0001 
0 . 000 1 
0 .0001 

0.0006 
0.2806 
0.2756 
0.5300 
0.1272 
0.2173 
0.0127 
0.1643 
0.0794 
0.0228 
0.0794 
0.0238 
0.0688 
1.8820 
0.0001 
0.0001 
0.9000 
0.9000 
0.4700 
0.5430 
0.3860 
1.3990 
0.1091 
0.1091 
0.1270 
0.0950 
0.1500 
0.0810 
0.4530 
0.2900 
0.1769 
0.1047 
0.1827 
0.1119 
0.8662 
0.0604 
0.8100 
0.0720 
0.9424 
0.4200 
0.0525 
0.0512 
0.5237 
0.2872 
0.2965 
0.8290 
0.4808 
0.0543 
1.9478 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0005 
0.0633 
0.3700

Absent 
Unable to 
Unable to 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Unable to 
PRESENT 
Present 
PRESENT 
Present 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Absent 
Absent
Present 
Present 
ABSENT 
Absent 
Present 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
PRESENT 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Present.

(

Absent 
Absent 
ABSENT 
Absent 
Unable to 
Absent

Ca c 
Calc 

0.0003/ 

0.4133/ 
Calc 

0.0001/

0.0006 = 

1.8820 = 

0.0001 =

0.9000/ 0.9000 = 

0.4700/ 1.3990 = 

0.1091/ 0.1091 = 

0.2310/ 0.4530 = 

0.3596/ 0.8662 = 

0.8100/ 0.9424 = 

0.0512/ 0.5237 = 

1.1255/ 1.9478 =

50.0000 %) 

21.9625 %) 

100.0000 %) 

100.0000 %) 

33.5954 %i) 

100.0000 1) 

50.9934 t) 

41.5147 %) 

85.9508 %) 

9.7766 %) 

57.7831 %)

Calc

Unable to Calc 
Absent 
ABSENT ( 0.  
Absent 
Present

0002/ 0.0005 = 40.0000 %)

N-304

0.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000



To r al 
-- 306. 3.  

Totnal 
Sb-123 314.10 

628.70 
636.20 
743.30 
754.00 
Total 

Ho-167 321.30 
346.50 
Total 

Cs-136 340.60 
340.60 
818.50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-211 351.00 

Total 
Gd-159 363.30 

Total 
-n-71m 386.28 

487.34 
511.55 
596.97 
620.19 
Total 

Pt-191 409.44 
538.87 
Total 

Au-198 411.80 
675.87 
Total 

Sb-126 414.80 
666.30 
695.00 
697.00 
720.50 
Total 

LA-140 432.55 
487.03 
751.79 
815.80 
867.86 
925.25 

1596.20 
Total 

Ag-108m 434.00 
614.37 
722.95

0.4333 
0.8800 
0.8800 
0.6100 
0.3100 
0.3600 
1.0000 
1.0000 
3.2800 
0.2390 
0.5700 
0.8090 
0.4890 
0.4676 
0.9970 
0. 9970 
0 .7976 
0.7980 
0 .1974 

4 .7436 
0 .1110 
0.1110 
0.0100 
0. 0100 
1.0000 
0.0100 
1.0300 
0.0001 
0.0001 
0.1000 
0.1000 
0.9200 
0.6164 
0.2806 
0 .2760 

0 .5612 
2 .6542 

0 .0600 
0.1026 
0.1626 
0.9550 
0.0608 
1.0158 
0.8770 
0.9970 
0.9970 
0.3190 
0.5780 
3.7680 
0.0298 
0.4300 
0.0419 
0.2232 
0.0536 
0.0692 
0. 9547 
1 .8024 

0. 9050 
0. 9320 
0. 9230

PRESENT 
Presenc 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
Present 
Present 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent
Present 
Absent 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Present 
Absent 
PRESENT 
Present 
Absent 
Absent
Absent 
Present 
ABSENT ( 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present

0.3700/ 0.4333 = 

0.8800/ 0.8800 = 

0.6100/ 3.2800 = 

0.5700/ 0.8090 = 

2.9506/ 4.7436 =

0.1110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

0.1000/ 0.1000 = 

0.2806/ 2.6542 = 

0.0600/ 0.1626 = 

0.9550/ 1.0158 = 

1.4550/ 3.7680 = 

0.0536/ 1.8024 =

35 3z-2 % 

i0o.0000 %) 

18.5976 %i) 

70.4574 01) 

62.2017 %) 

100.0000 %) 

0.9709 t) 

100.,0000 %) 

100.0000 %) 

10.5719 %) 

36.9004 %) 

94.0146 %) 

38.6146 %) 

2.9738 %)

N-305

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0. 00C 

0.000

(

( 

(



Rh-106m 

Sb-127 

Co-55 

Ca-47 

Te-121 

Tl-208 

Annihila 

KR-85

Cs-134 

Sb-124 

Bi-214 

.- 72

Total 
439".50 

Total 
450.80 
511.70 
616.10 
748.50 

1046.70 
Total 

473.00 
685.70 
783.70 
Total 

477.20 
931.30 

1408.70 
Total 

488.90 
807.90 

1296.80 
Total 

507.59 
573.14 
Total 

510.72 
583.14 
Total 

511.00 
Total 

514.00 
Total 

554.32 
619.05 
698 .32 

776.49 
827.81 

1043 .98 
1317.47 
1474.82 

Total 
563.26 
569.29 
604.66 
795.76 
801.84 
Total 

602.72 
645.82 
722.78 

1691.02 
Total 

609.30 
768.40 

1120.30 
1764.50 

Total 
629.90 
833.95 
894.20 
Total

2.7600 
.0001 

0.0001 
0.2450 
0 .8640 

0.2040 
0 .1950 

0.3070 
1.8150 
0.2520 
0.3600 
0. 1480 
0.7600 
0.2030 
0 .7500 
0 .1650 
1.1180 
0 .0678 
0 .0678 
0.7700 
0.9056 
0 .1767 

0.8030 
0 .9797 

0.0001 
0.0001 
0 .0002 
1.0000 
1.0000 
0 .0041 
0.0041 
0.7022 
0.4303 
0.2861 
0.8340 
0.2394 
0.2736 
0.2685 
0.1660 
3.2001 
0.0838 
0 .1543 

0 .9756 

0 .8544 

0 .0873 

2.1554 
0.9830 
0.0723 
0.1130 
0.4900 
1.6583 
0.0001 
0.0001 
0.0001 
0.0001 
0 .0004 

0.2438 
0 .9560 
0 .0985 

1. 2983

ABSENT ý 
Unable to 
PRESENT 
Present 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Unable to 
Absent 
ABSENT 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Absent
Present 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Present 
Present 
PRESENT 
Present 
Absent 
Present

( 

(

Absent 
ABSENT ( 1.  
Unable to Calc 
Absent 
Unable to Calc 
Absent 
ABSENT ( 0.  
Absent 
Present 
Absent 
ABSENT ( 0.

0 . 9230,' 
Ca.c 

0.0001/

2.7600 = 

0.0001 =

1.1090/ 1.8150 = 

0.1480/ 0.7600 = 

0.1650/ 1.1180 = 

0.7700/ 0.9056 =

0.1767/ 
Calc 

0.0001/ 
Calc 

1.0000/

0.9797 = 

0.0002 = 

1.0000 =

0.0041/ 0.0041 = 

1.0734/ 3.2001 = 

1.9173/ 2.1554 =

0960/ 1.6583 =

0002/ 0.0004 = 

9560/ 1.2983 =

33.442 '1 

100.0000 36 

61.1019 %) 

19.4737 %) 

14.7585 %i) 

85.0265 %) 

18.0361 t) 

50.0000 %) 

100..0000 %) 

100.0000 %) 

33.5427 t) 

88.9533 %) 

66.0918 %) 

50.0000 %) 

73.6347 %)
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3.00c 

0. OOC 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0. 0o0r 

0.00

0.000 

0.000



3s-135 646.11 
374.31 
880.27 
Total 

-.95 724.18 
756.72 
Total 

Bi-212 727.30 
785.50 

1620.60 
Total 

Sn-127 823.10 
1095.60 
1114.30 

Total 
Ga-66 833.70 

1039.40 
Total 

Kr-88 834.80 
Total 

Sc-46 889.25 
1120.51 
2009.76 

Total 
Zn-65 1115.52 

Total 
Ni-65 1115.53 

1481.84 
Total 

Co-60 1173.22 
1332.49 

Total 
'-Ar - 41 1293.60 

Total 
K-40 1460.81 

Total

0.8100 
0.0670 
0.0547 
0.9317 
0.3399 
0 .5460 
0.8859 
0 .0001 
0 .0001 
0.0001 
0.0003 
0 .1060 

0 .1940 
0.3800 
0.6800 
0.0610 
0.3800 
0 .4410 
0 .1300 

0 .1300 
1.0000 
1.0000 
0.1000 
2.1000 
0.5075 
0.5075 
0.1513 
0.2350 
0.3863 
0.9986 
0.9998 
1.9984 
0.9916 
0.9916 
0.1070 
0.1070

Absent 
Present 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Unable to 
Absent 
ABSENT 
Present 
Absent 
Present 
ABSENT 
Present 
Absent 
ABSENT 
Present 
PRESENT 
Absent 
Present 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present 
PRESENT

0.0670/ 0.9317 =

0.3399/ 
Calc 
Calc

0.8859 =

0.0002/ 0.0003 = 

0.4860/ 0.6800 = 

0.0610/ 0.4410 = 

0.1300/ 0.1300 = 

1.0000/ 2.1000 = 

0.5075/ 0.5075 = 

0.1513/ 0.3863 = 

1.9984/ 1.9984 = 

0.9916/ 0.9916 = 

0.1070/ 0.1070 =

7.1912 0) 

38.3678 %) 

66.6667 %) 

71.4706 0) 

13.8322 0) 

100.0000 1) 

47.6190 %) 

100.0000 %) 

39.1665 1) 

100.0000 %') 

100.0000 t) 

100.0000 %)

PEAK CONTRIBUTION CORRECTION

Pk# Old Area Nuclide
Reference Energy Line ===>> Calculated Contribution 
Energy cts/dis Ref Area Energy cts/dis New Area

4 122221 Eu-152 1408.08 3.84e-004 23349 121.78 3.18e-003 122221 
4 0 Eu-154 1274.39 7.17e-004 4890 123.10 4.20e-003 0 
5 27786 Eu-152 1408.08 3.84e-004 23349 244.67 6.23e-004 27786 
6 2651 Eu-154 1274.39 7.17e-004 4890 248.00 5.28e-004 2651 
8 80844 Eu-152 1408.08 3-.i84e-004 23349 344.30 1.68e-003 80844 

17 4281 Cs-134 604.66 3.74e-003 5528 795.76 2.59e-003 3826 
17 455 Cs-134 604.66 3.74e-003 5528 801.84 2.64e-004 391

0.000 

0.000 

0.000 

0 .000 

0.1000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

PEAK INTERFERENCE CORRECTION

Pk# New Area Nuclide Energy Status
4 0 Co-57 122.06 Deleted [Net < Critical Level] 

S 4 0 Cs-134m 127.50 Deleted [Net < Critical Level] 
•°4 0 Os-191 129.50 Deleted [Net < Critical Level] 

5 0 Ra-224 241.08 Deleted [Net < Critical Level]

N-307



p 

8

0 Xe-135 
0 Ce-137m 
0 HF-175 
0 Pt-197m 
0 Bi-211

247.79 
254.29 
343.40 
346.50 
351.00

SECONDARY NUCLIDE EVALUATION 

Nuclide Energy Fraction Status Halflives

HF-175 

Co-57 

Eu-154

89.36 
343.40 
432.80 
Total 

122.06 
136.48 
Total 

123.10 
248.00 
723.30 
873.19 
996.32 

1004.76 
1274.39

Total 
Cs-134m 127.50 

Total 
Os-191 129.50 

Total 
-224 241.08 

Total 
. Xe-135 247.79 

Total 
Ce-137m 254.29 

Total 
Pt-197m 346.50 

Total 
Bi-211 351.00 

Total

0.0235 
0.8692 
0.0156 
0.9083 
0.8560 
0.1110 
0.9670 
0.4047 
0.0660 
0.1970 
0.1150 
0.1029 
0.1736 
0.3550 
1.4143 
0.1250 
0.1250 
0.2600 
0.2600 
0.0001 
0.0001 
0.9000 
0.9000 
0.1091 
0.1091 
0.1110 
0.1110 
0.0001 
0.0001

Present 
Absent 
Absent 
ABSENT 
Absent 
Absent 
ABSENT 
Absent 
Present 
Present 
Present 
Absent 
Present 
Present 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT 
Absent 
ABSENT

0.0235/ 0.9083 = 

0.0000/ 0.9670 = 

0.9066/ 1.4143 = 

0.0000/ 0.1250 = 

0.0000/ 0.2600 = 

0.0000/ 0.0001 =

0.0000/ 0.9000 = 

0.0000/ 0.1091 = 

0.0000/ 0.1110 = 

0.0000/ 0.0001 =

( 

(

2.5873 %) 

0.0000 %) 

64.1058 %) 

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 %) 

0.0000 t%)

FINAL ACTIVITY REPORT

Energy Conc +- 1.00sigma Halflife Peaks MPC Nuclide (keV) (pci /g ) (hrs) Found Fraction

Pt-197 
Xe-133 
Th-228 
Pb X-ray 
Sn-126 

.h-234 
u-- Eu-152

Average: 
77.35 
80.20 
77.35 
80.99 
84.40 
84.94 

Average: 
86.90 
87.60 
92.80 

Average: 
121.78

1.16e+002 +-7.49e+000 
1.02e+002 +-7.61e+000 
5.67e+002 +-4.25e+001 
1.15e+002 +-8.62e+000 
5.20e+001 +-3.90e+000 

BKG 
I.D.Only 

2.73e+001 +-3.10e+000 
2.20e+002 +-1.63e+001 
2.00e+001 +-3.16e+000 

BKG

6.41e+001 

1. 83e+001 
1.26e+002 
1. 00e+012 
1. 00e+000 
8. 76e+008 

1. 00e+012

7.13e+002 +-3.58e+000 1.16e+005 
6.13e+002 +-4.88e+000

2 of 4

1 of 
1 of 
1 of 
1 of 
2 of

0.00

2 

1 1 
1 
2 0.00 

0.00
1 of 1 
8 of 8

N-308

Deleted [ Net < Critical reve] 
Deleted [ Net < Critical Level 
Deleted [ Net < Critical Level 
Deleted [ Net < Critical Level 
Deleted C Net < Critical Level 1

0.00C 

0.0CC 

0.000 

0.000 

0.000 

0.000 

0.000

Hg-197



1-131 
Pa-233 
Tc-101 
Gd-159 
Au-198 
Bi-213 
Ca-47 
Annihila 
KR-85 
Cs-134 

Kr-88 
Zn-65 
Co-60 

Ar-41 
K-40

244.67 
344 .30 
778 .90 

964 .00 
1085.80 
1112 .07 
1408.08 
364.48 
311.90 
306.86 
363.30 
411.80 
439.50 

1296.80 
511.00 
514.00 

Average: 
604.66 
795.76 
801.84 
834.80 

1115.52 
Average: 
1173.22 
1332.49 
1293.60 
1460.81

7.13e+002 *-1.97e+001 
7.70e+002 +-7.19e+000 
8.12e+002 +-2-19e+001 
8.49e+002 +-2.54e+001 
7.82e+002 +-3.47e+001 
1.02e+003 +-2.59e+001 
9.70e+002 +-1.10e+001 
9.81e+000 +-1.96e+000 
2.46e+001 +-3.53e+000 
3.20e+001 +-4.59e+000 
8.08e+001 +-1.62e+001 
1.71e+001 +-1.62e+000 

BKG 
1.60e+001 +-2.31e+000 

I.D.Only 
1.77e+003 +-2.62e+002 
2.36e+001 +-1.88e+000 
2.36e+001 +-2.31e+000 
2.36e+001 +-3.22e+000 
2.36e+001 +-3.15e+001 
8.02e+003 +-4.lle+001 
8.68e+001 +-5.43e+000 
8.65e+003 +-6.61e+000 
8.56e+003 +.-9.44e+000 
8.73e+003 +-9.26e+000 
1.49e+001 +-2.15e+000 
4.65e+001 +-1.18e+001

1. 93e+002 
6. 47e+002 
2 37e-001 
1. 86e+001 
6. 48e+001 
1. 00e+012 
1. 09e+002 
1. 00e+003 
9. 39e+004 
1. 80e+004

1 
1 
1 
1 
1 
1 
1 
1 
1 
3

2 . 86e+000 
5.86e+003 
4.62e+004 

1. 83e+000 
1.12e+013

1 1 
2

of 
of 
of 
of 
of 
of 
of 
of 
of 
of 

of 
of 
of

3 
2 

1 
1 2 
1 
3 
1 
1 
5 

1 1 
2

2362.14 

1446.06 
960650.44

1 of 1 
1 of 1

1.98e+004 pCi MPC Total: 965548.38

UNKNOWN PEAKS

Energy Centroid 
(keY) Channel

Net Un- C.L.  
Counts Certainty Counts

Bkg. FWHM Net 
Counts (keV) Gamma/sec

248.50 499.51 2651 625 1135 149986 2.07 9.198e+001 
724.12 1488.31 3810 445 all 72688 1.79 3.221e+002 
822.13 1692.08 2756 753 1517 141252 2.57 2.598e+002 
867.96 1787.36 6085 588 1146 98341 1.51 6.011e+002 
873.96 1799.84 2151 694 1390 124027 1.52 2.138e+002 

1005.37 2073.04 3673 548 1051 93828 2.49 4.118e+002 
1213.20 2505.12 1623 348 688 32653 1.91 2.139e+002 
1274.57 2632.70 4890 249 467 17213 2.33 6.725e+002

TOTAL:
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Neely Nuclear Research Cen.ter 

Quantum Technology 
GDRC Version 5.0 

Sample ID MAT-3 

------------------------------------------------------------------------------------
Sample Size .... ...... 1.00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 09:03 Counting Start ..... ... 10-23-97 09:03 
Sampling Stop ....... .10-23-97 09:03 Live Time ... ......... .. 600 Sec 
Current Date ......... .. 10-23-97 09:31 Real Time ... ......... 0 Sec 
------------------------------------------------------------------------------------

Detector #: 21 
Energy(keV)= 8.08 + 0.482*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-04-96 10:52 

FWHM(keV) = 1.14 + -0.004*En + 8.21e-004*EnA2 + 0.00e+000*En^3 12-04-96 10:52 
Where En = Sqrt(Energy in keV) 

------------------------------------------------------------------------------------
Sensitivity .... .......... 2.00 j Search Start / End ..... .. 0 / 4095 
Sigma Multiplier .......... ... 1.00 1 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 1117.80 2302.01 109 28 50 232 1.87 
2 1175.51 2421.72 4189 69 44 167 1.86 

" " 3 1334.95 2752.47 3840 63 24 44 2.01 
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Neely Nuclear Research Center 

Quantum Technology 
GDRC Nuclide Activity Summary 

Sample ID: MAT-3 

--------------------------------------------------------------------------------
Sample Size .... ....... 00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 09:03 Counting Start ..... ... 10-23-97 09:03 
Sampling Stop ....... .10-23-97 09:03 Buildup Time .... ....... 0.00e+000 Hrs 
Current Date ......... .. 10-23-97 09:31 Decay Time ..... ........ 0.00e+000 Hrs 

--------------------------------------------------------------------------------
Efficiency File. c:\gdr\eff\point.eff Library File. . .c:\gdr\library\nes.lib 
ID ........... ................... I IDGeneral Radionuclide Analysis Library 

--------------------------------------------------------------------------------
Eff.= l/[8.35e-003*En^-2.72e+000 + 5.18e+001*EnA,.10e+000] 12-04-96 10:52 

-------------------------------------------------------------------------------
Gamma Fraction Limit >= . . . 80.00 % I Decay Limit <=. . . . 8.000 Halflives 

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

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keV) (pCi /gm ) (hrs) Found Fraction 

Zn-65 1115.52 5.67e+002 +-1.46e+002 5.86e+003 1 of 1 9443.17 
)-60 Average: 1.20e+004 +-1.39e+002 4.62e+004 2 of 2 1331597.75 

1173.22 1.17e+004 +-1.92e+002 
1332.49 1.23e+004 +-2.02e+002 

TOTAL: 1.26e+004 pCi /gm MPC Total: 1341040.88 
-------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keY) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

None 
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Neely Nuclear Research Center 

Quantum Technology 
GDR C Version 5.0 

Sample ID MAT-4 

--------------------------------------------------------------------------------
Sample Size ........ 1.00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 09:31 Counting Start ..... ... 10-23-97 09:31 
Sampling Stop ....... .10-23-97 09:31 Live Time ... ......... .. 600 Sec 
Current Date ......... .. 10-23-97 09:46 Real Time.. . . . . . . . . 0 Sec 

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

Detector #: 21 
Energy(keV)= 8.08 + 0.482*Ch + 0.00e+000*ChA2 + 0.00e+000*Ch 3 12-04-96 10:52 

FWHM(keV) = 1.14 + -0.004*En + 8.21e-004*EnA2 + 0.00e+000*En 3 12-04-96 10:52 Where En = Sqrt(Energy in keV) 
--------------------------------------------------------------------------------

Sensitivity .... .......... 2.00 I Search Start / End ..... .. 0 / 4095 
Sigma Multiplier .......... ... 1.00 1 
---------------------------- 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

Peaks Detected 
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Neely Nuclear Research Center 

Quantum Technology 
GDRC Nuclide Activity Summary 

~--J Sample ID: MAT-4 

-------------------------------------------------------------------------------
Sample Size ........ 1.00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 09:31 Counting Start ..... ... 10-23-97 09:31 
Sampling Stop ....... .10-23-97 09:31 Buildup Time ........... 0.00e+000 Hrs 
Current Date ......... 10-23-97 09:46 Decay Time .... ........ .. 0.00e+000 Hrs 
--------------------------------------------------------- -----------------------
Efficiency File. c:\gdr\eff\point.eff Library File. . .c:\gdr\library\nes.lib 
ID ........... ............. ..... I IDGeneral Radionuclide Analysis Library 
------------------------------------------------------------------------------------
Eff.= 1/[8.35e-003*En"-2.72e+000 + 5.18e+001*EnA1.10e+000] 12-04-96 10:52 

-------------------------------------------------------------------------------
Gamma Fraction Limit >= . . . 80.00 % j Decay Limit <=. . . . 8.000 Halflives 
------------------------------------------------------------------------------------
------------------------------------------------------------------------------------

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keV) (pCi /gm ) (hrs) Found Fraction 

)TAL: 0.00e+000 pCi /gm MPC Total: 0.00 
-----------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keY) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

None 
None 
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Neely Nuclear Research Center 

Quantum Technology 
GDR C Version 5.0

MM.. MAT -5

Sample Size ........ .. 1.00e+000 gm Spectrum File . ........ TEMP.SPC Sampling Start ........ 10-23-97 09:45 Counting Start . . .. 10-23-97 09:45 Sampling Stop ....... .. 10-23-97 09:45 Live Time 600 Sec Current Date ........ .. 10-23-97 09:59 Real Time ......... 0 Sec 

Deetr# 1---------------------------------------------------------------------------------Energy(kev)= 8.08 + 0.482*Ch + 0.O0e+000*ChA2 + t.cte+000*ChA3 12-04-96 10:52 FWHM(keV) = 1.14 + - 0 .004*En + 8 . 2 le_004*EnA2 + 0.00e+000*EnA3 12-04-96 10:52 
Where En = Sqrt (Energy in keV) 

Sensitivity .......... 2.00 I Search Start / End......0 / 4095 
Sigma Multiplier .......... ... 1.00 

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

PEAK SEARCH RESULTS 
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM # (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

353.33 716.20 36 9 14 20 1.38 
1463.26 3018.64 38 7 5 2 1.90 

N-314

h•



Neely Nuclear Research Center 

Quantum Technology 
GDRC Nuclide Activity Summary 

Sample ID: MAT-5 

--------------------------------------------------------------------------------
Sample Size 1.00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 09:45 Counting Start ..... ... 10-23-97 09:45 
Sampling Stop ....... .10-23-97 09:45 Buildup Time .......... 0.00e+000 Hrs 
Current Date ......... .10-23-97 09:59 Decay Time ............. 0.00e+000 Hrs 

--------------------------------------------------------------------------------
Efficiency File. c:\gdr\eff\point.eff Library File. . .c:\gdr\library\nes.lib 
ID ........... .................... I IDGeneral Radionuclide Analysis Library 

-------------------------------------------------------------------------------
Eff.= 1/[8.35e-003*EnA-2.72e+000 + 5.18e+001*EnAl.10e+000] 12-04-96 10:52 

--------------------------------------------------------------------------------
Gamma Fraction Limit >= . . . 80.00 % I Decay Limit <=. . . . 8.000 Halflives 

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

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keV) (pCi /gm ) (hrs) Found Fraction 

Bj Ill 351.00 BKG 1.00e+012 1 of 1 
K-4 1460.81 1.26e+003 +-2.21e+002 1.12e+013 1 of 1 

TOTAL: 1.26e+003 pCi /gm MPC Total: 0.00 
-------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keY) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

None 
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Neely Nuclear Research Center 

Quantum Technology 
GDR C Version 5.0 

Sample ID : MAT-6 

--------------------------------------------------------------------------------
Sample Size .... ....... 00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 09:59 Counting Start ..... .. 10-23-97 09:59 
Sampling Stop ....... .10-23-97 09:59 Live Time ... ......... .. 600 Sec 
Current Date ......... .10-23-97 10:15 Real Time ... ......... 0 Sec 

7 ------------------------------------------------------------------------------
Detector #: 21 

Energy(keV)= 8.08 + 0.482*Ch + 0.00e+000*ChA2 + 0.00e+O00*Ch^3 12-04-96 10:52 

FWHM(keV) = 1.14 + -0.004*En + 8.2le-004*EnA2 + 0.00e+000*EnA3 12-04-96 10:52 
Where En = Sqrt(Energy in keV) 

--------------------------------------------------------------------------------
Sensitivity .... .......... 2.00 Search Start / End ..... .. 0 / 4095 
Sigma Multiplier ........... .. 1.00 
...--------------------------- ----------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 1175.51 2421.72 603 26 19 28 1.76 
2 1334.94 2752.45 548 24 13 14 2.07 
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Neely Nuclear Research Center 

Quantum Technology 
GDRC Nuclide Activity Summary 

"•'Sample ID: MAT-6 

------------------------------------------------------------------------------------
Sample Size ........ 1.00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 09:59 Counting Start ..... .. 10-23-97 09:59 
Sampling Stop ....... .10-23-97 09:59 Buildup Time ........... 0.00e+000 Hrs 
Current Date ......... .. 10-23-97 10:16 Decay Time .... ........ 0.00e+000 Hrs 
------------------------------------------------------------------------------------
Efficiency File. c:\gdr\eff\point.eff ] Library File. . .c:\gdr\library\nes.lib 
ID ........... ................... I IDGeneral Radionuclide Analysis Library 
------------------------------------------------------------------------------------
Eff.= 1/[8.35e-003*En"-2.72e+000 + 5.18e+001*EnA,.10e+000] 12-04-96 10:52 
------------------------------------------------------------------------------------
Gamma Fraction Limit >= . . . 80.00 % I Decay Limit <=. . . . 8.000 Halflives 
------------------------------------------------------------------------------------
------------------------------------------------------------------------------------

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keV) (pCi /gm ) (hrs) Found Fraction 

Co-60 Average: 1.72e+003 +-5.35e+001 4.62e+004 2 of 2 190858.97 
1173.22 1.68e+003 +-7.36e+001 
1332.49 1.76e+003 +-7.80e+001 

TOTAL: 1.72e+003 pCi /gm MPC Total: 190858.97 
------------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keV) Channel Counts Certainty Counts Counts (key) Gamma/sec 

-----------------------------------------------------------------
None 
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Sample ID MAT-7 

--------------------------------------------------------------------------------
Sample Size .... ....... 00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 11:18 Counting Start ..... .. 10-23-97 11:18 
Sampling Stop ....... .10-23-97 11:18 Live Time ... ......... .. 600 Sec 
Current Date ......... .. 10-23-97 11:35 Real Time ... ......... 0 Sec 

--------------------------------------------------------------------------------
Detector #: 21 

Energy(keV)= 8.08 + 0.482*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-04-96 10:52 

FWHM(keV) = 1.14 + -0.004*En + 8.2le-004*EnA2 + 0.00e+000*En 3 12-04-96 10:52 Where En = Sqrt(Energy in keY) 
--------------------------------------------------------------------------------

Sensitivity .... .......... 2.00 Search Start / End...... 0 / 4095 
Sigma Multiplier .......... ... 1.00 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 1463.61 3019.35 30 6 5 2 2.33 
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Sample ID: MAT-7 

------------------------------------------------------------------------------------
Sample Size .......... 1.00e+000 gm Spectrum File........ .... TEMP.SPC 
Sampling Start ....... .10-23-97 11:18 Counting Start ..... .. 10-23-97 11:1E 
Sampling Stop ........ 10-23-97 11:18 Buildup Time .... ....... 0.00e+000 Hrs 
Current Date ......... .. 10-23-97 11:35 Decay Time .... ........ 0.00e+000 Hrs 

------------------------------------------------------------------------------
Efficiency File. c:\gdr\eff\point.eff Library File. . .c:\gdr\library\nes.lih 
ID ........... .................. I IDGeneral Radionuclide Analysis Library 
------------------------------------------------------------------------------------
Eff.= 1/[8.35e-003*En -2.72e+000 + 5.18e+001*En A.10e+000] 12-04-96 10:52 
------------------------------------------------------------------------------------
Gamma Fraction Limit >= . . . 80.00 k I Decay Limit <=. . . . 8.000 Halflives 
------------------------------------------------------------------------------------
--- -.---.------------- ----------------------------------------.--.-.-.------.----.-------

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keV) (pCi /gm ) (hrs) Found Fraction 

K-40 1460.81 9.94e+002 +-1.98e+002 1.12e+013 1 of 1 

JTAL: 9.94e+002 pCi /gm MPC Total: 0.00 
------------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

None 
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Sample ID MAT-8 

--------------------------------------------------------------------------------
Sample Size ........ .. 1.00e+000 gm Spectrum File .... ......... .TEMP..SPC 
Sampling Start ....... .10-23-97 10:15 Counting Start ..... .. 10-23-97 10:15 
Sampling Stop ....... .10-23-97 10:15 Live Time ........... .. 600 Sec 
Current Date ......... .10-23-97 10:32 Real Time ........... 0 Sec 

--------------------------------------------------------------------------------
Detector #: 21 

Energy(keV)= 8.08 + 0.482*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-04-96 10:52 

FWHM(keV) = 1.14 + -0.004*En + 8.21e-004*EnA2 + 0.00e+000*EnA3 12-04-96 10:52 
Where En = Sqrt(Energy in keV) 

--------------------------------------------------------------------------------
Sensitivity .................. 2.00 Search Start / End...... 0 / 4095 
Sigma Multiplier ........... .. 1.00 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 1175.53 2421.76 5965 82 51 208 1.89 
2 1334.97 2752.51 5327 75 30 72 2.08 
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Sample ID: MAT-8 

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

Sample Size ....... 1.00e+000 gm Spectrum File ......... TEMP.SPC 
Sampling Start ..... 10-23-97 10:15 Counting Start ..... .10-23-97 10:15 
Sampling Stop ..... 10-23-97 10:15 Buildup Time ....... .0.00e+000 Hrs 
Current Date ...... 10-23-97 10:33 Decay Time ......... 0.00e+000 Hrs 
-------------------------------------------------------------

Efficiency File. c:\gdr\eff\point. eff Library File . . . c:\gdr\library\nes.lib 

ID ............ ....... I IDGeneral Radionuclide Analysis Library 
-------------------------------------------------------------

Eff.= l/(8.35e-003*En -2.72e+000 + 5.18e+001*En'.l.Oe+O00] 12-04-96 10:52 
-------------------------------------------------------------

Gamma Fraction Limit >= . . . 80.00 % I Decay Limit <=. . . . 8.000 Halflives 
-------------------------------------------------------------

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

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keV) (pCi /gm ) (hrs) Found Fraction 

Co-60 Average: 1.69e+004 +-1.65e+002 4.62e+004 2 of 2 1872547.00 
1173.22 1.67e+004 +-2.28e+002 
1332.49 1.71e+004 +-2.39e+002 

TOTAL: 1.69e+004 pCi /gm MPC Total: 1872547.00 
--------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keY) Channel Counts Certainty Counts Counts (keY) Gamma/sec 

None
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Sample ID MAT-9 

--------------------------------------------------------------------------------
Sample Size .......... 1.00e+000 gm Spectrum File........ ... TEMP.SPC 
Sampling Start ....... .10-23-97 10:32 Counting Start ..... ... 10-23-97 10:32 
Sampling Stop ....... .10-23-97 10:32 Live Time ........... .. 600 Sec 
Current Date ......... .. 10-23-97 10:46 Real Time ........... 0 Sec 

--------------------------------------------------------------------------------
Detector #: 21 Energy(keV)= 8.08 + 0.482*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-04-96 10:52 

FWHM(keV) = 1.14 + -0.004*En + 8.21e-004*EnA2 + 0.00e+000*EnA3 12-04-96 10:52 
Where En = Sqrt (Energy in keV) 

--------------------------------------------------------------------------------
Sensitivity ... .......... .. 2.00 Search Start / End ..... .. 0 / 4095 
Sigma Multiplier .............. 1.00 1 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 353.07 715.65 31 9 14 23 0.75 
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"--Sample ID: MAT-9 

------------------------------------------------------------------------------------
Sample Size .......... 1.00e+000 gm Spectrum File ...... ......... TEMP.SPC 
Sampling Start ....... .10-23-97 10:32 Counting Start ..... .. 10-23-97 10:32 
Sampling Stop ....... .10-23-97 10:32 Buildup Time .......... 0.00e+000 Hrs 
Current Date ......... .. 10-23-97 10:46 Decay Time .... ........ 0.00e+000 Hrs 
------------------------------------------------------------------------------------
Efficiency File. c:\gdr\eff\point.eff Library File. . .c:\gdr\library\nes.lib 
ID ......... ................... . I DGeneral Radionuclide Analysis Library 
------------------------------------------------------------------------------------
Eff.= i/[8.35e-003*En -2.72e+000 + 5.18e+001*EnAl.10e+000] 12-04-96 10:52 
---- -------------------------------------------------------------------------------
Gamma Fraction Limit >= . . . 80.00 % I Decay Limit <=. . . . 8.000 Halflives 
------------------------------------------------------------------------------------
------------------------------------------------------------------------------------

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keY) (pCi /gm ) (hrs) Found Fraction 

Bi-211 351.00 BKG 1.00e+012 1 of 1 

JTAL: 0.00e+000 pCi /gm MPC Total: 0.00 
-------------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

None 
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"•- Sample ID : MAT-10 

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

Sample Size ....... 1.00e+000 gm Spectrum File .......... TEMP.SPC 
Sampling Start ..... 10-23-97 10:45 Counting Start..... .10-23-97 10:4E 
Sampling Stop ..... 10-23-97 10:45 Live Time ............ 600 Sec 
Current Date ...... 10-23-97 11:07 Real Time ............. 0 Sec 

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

Detector #: 21 
Energy(keV)= 8.08 + 0.482*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-04-96 10:52 

FWHM(keV) = 1.14 + -0.004*En + 8.21e-004*En^2 + 0.00e+000*EnA3 12-04-96 10:52 
Where En = Sqrt (Energy in keV) 

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

Sensitivity ............ 2.00 f Search Start / End ...... 0 / 4095 
Sigma Multiplier ......... 1.00 
-----------------------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

Peaks Detected
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~ Sample ID: MAT-10 

------------------------------------------------------------------------------------
Sample Size .... ....... 00e+000 gm Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-23-97 10:45 Counting Start ..... ... 10-23-97 10:45 
Sampling Stop ....... .10-23-97 10:45 Buildup Time .......... 0.00e+000 Mrs 
Current Date ......... .. 10-23-97 11:07 Decay Time .... ........ 0.00e+000 Hrs 
------------------------------------------------------------------------------------
Efficiency File. c:\gdr\eff\point.eff Library File. ... c:\gdr\library\nes.lib 
ID . . . ........ ................... I IDGeneral Radionuclide Analysis Library 
---------------------------------------------------------------------- :--------------Eff.= 1/[8.35e-003*En _-2.72e+000 + 5.18e+001*En l-.--+000] 12-04-96 10:52 
------------------------------------------------------------------------------------
Gamma Fraction Limit >= . . . 80.00 t I Decay Limit <=. . . . 8.000 Halflives 
------------------------------------------------------------------------------------
------------------------------------------------------------------------------------

FINAL ACTIVITY REPORT 
Energy Conc +- 1.00sigma Halflife Peaks MPC 

Nuclide (keV) (pCi /gm ) (hrs) Found Fraction 

0.00e+000 pCi /gm MPC Total: 0.00 
-----------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

None 
None



Radioactivity Concentrations in Outdoor Soil Samples

Sample ID Location Radionuclides Activity 
(in pCi/g) 

Run-off 1 Facility Yard Th-232 1.18x10' 
Cs-137 2.08xI0"1 

K-40 2.16xl 01 

U-238 <BKG 

Run-off 2 Facility Yard K-40 2.77x10' 
U-238 <BKG 

Th-232 <BKG 

SC-1 Facility Yard Th-232 9.79x10"1 

U-238 <BKG 
SC-2 Facility Yard Th-232 1.03xl 00 

K-40 2.33x101 

U-238 <BKG 
SC-3 Facility Yard K-40 1.81xl0 1 

U-238 <BKG 
Th-232 <BKG 

SC-4 Facility Yard Th-232 1.29x1 00 
K-40 2.61x101 

Cs-I 37 2.43x1 0-1 
U-238 <BKG 

SC-5 Facility Yard K-40 2.76x1 01 
U-238 <BKG 

Th-232 <BKG 
SC-6 Facility Yard U-238 1.09x1 00 

Th-232 1.1 5xl 00 
Cs-1 37 2.0xl0"1 

K-40 1.89xl 0' 
SC-7 Facility Yard U-238 1.88x 100 

Th-232 1.81 x1 00 

K-40 2.26x101 
SC-8 Facility Yard Th-232 1.33x1 0° 

K-40 2.48x10 1 

U-238 <BKG 
SC-9 Facility Yard U-238 2.92x10 0 

Th-232 1.82x10 0 

K-40 2.83x101
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Radioactivity Concentrations in Outdoor Soil Samples (continued)

Sample ID Location Radionuclides Activity 

(in pCilg) 

SC-1 0 Facility Yard Th-232 1.2xl 00 
K-40 2.34x10 1 

U-238 <BKG 
SC-11 Facility Yard U-238 <BKG 

Th-232 <BKG 
Cs-137 4.72x10-1 

K-40 1.51x10 1 

SC-12 Facility Yard Th-232 1.69xl 00 

Cs-137 1.74x10"1 

U-238 <BKG 
SC-13 Facility Yard Th-232 1.46x10° 

K-40 2.87x1 01 

U-238 <BKG 
SC-14 Facility Yard U-238 7.17xl 0-1 

K-40 3.14x10 1 

Th-232 1.91x10 0 

SC-15 Facility Yard Th-232 1.91x10 0 

K-40 2.57xl 0 1 

U-238 <BKG 
SC-1 6 Facility Yard U-238 1.64xl 00 

Th-232 1.33x1 00 
_T K-40 2.62x10 1
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Sample ID SITE RUN-OFF #1 

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

Sample Size . . . . . . . 6.20e+002 g Spectrum File . . . . . . . . .TEMP.SPC 
Sampling Start . . . . .10-09-97 10:28 Counting Start . . . . . 10-09-97 10:2E 
Sampling Stop . . . . .10-09-97 10:28 Live Time . . . . . . . . . 3600 Sec 
Current Date . . . . . .10-13-97 14:53 Real Time . . . . . . . . . .0 Sec 
------------------------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*Ch""2 + 0.00e+000*ChA3 12-05-96 10:47 

FWHM(keV) 0.98 + 0.006*En + 6.22e-004*En"2 + 0.00e+000*En A 3 12-05-96 10:47 
Where En = Sqrt(Energy in keV) 

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

Sensitivity . . . . . . . . . . 2.00 Search Start / End . . . . . 0 / 4095 
Sigma Multiplier . . . . . . . . 1.  
------------------------------------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 93.73 177.73 52 39 72 573 0.99 NET < CL 
2 186.06 369.68 96 35 62 427 0.98 
3 238.68 479.08 301 32 48 323 1.06 
4 295.26- 596.70 91 24 41 203 1.14 
5 337.87 685.29 83 21 35 153 1.85 
6 351.81 714.28 196 28 46 196 1.19 
7 510.24 1043.65 123 20 32 94 1.24 
8 582.18 1193.23 136' 20 31 88 1.66 
9 608.15*1247.22 146 18 26 66 1.57 

10 660.36 1355.77 52 15 24 57 1.42 
11 909.22 1873.14 94 15 21 44 1.67 
12 967.24 1993.77 60 12 19 32 1.70 
13 1457.30 3012.61 344 20 17 24 1.67
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Sample ID: SITE RUN-OFF # 

-----------------------------------------------------------------------------
Sample Size ... ....... .. 6.20e+002 g Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-09-97 10:28 Counting Start ..... .. 10-09-97 10:28 
Sampling Stop ....... .10-09-97 10:28 Buildup Time .......... .. 0.00e+000 Hrs 
Current Date ......... .10-13-97 14:53 Decay Time ..... ........ 0.00e+000 Hrs 

--------------------------------------------------------------------------------
Efficiency Filec:\gdr\eff\550mlliq.ef Library File. . .c:\gdr\library\nes.lib 
ID ........... ................... I IDGeneral Radionuclide Analysis Library 

- - - - -- - - -A

Eff.= 1/[6.66e-002*En -2.92e+000 + 4.02e+002*EnA8.62e-001] 
------------------------------------------------------------

Gamma Fraction Limit >= . . . 80.00 %; Decay Limit <= ....

12-05-96 10:47 

8.000 Halflives

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction

9.67e-003 
9. 67e-003 
9.67e-003 
9. 67e-003 

9. 67e-003 
9. 67e-003 
9. 67e-003 
9. 67e-003 
9. 67e-003 
9. 67e-003 
8.25e-003 

8 .25e-003 
8. 25e-003 
8.25e-003 

8.25e-003 
8.25e-003 
8.25e-003 
7. Ole-003 
7.Ole-003 
7. Ole-003

0.0900 7.Ole-003 
0.2740 7.Ole-003

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5

9. 95e-001 
9. 94e-001 
9. 96e-001 
1.00e+000 

9. 80e-001 
1. OOe+000 
9. 81e-001 
9. 95e-001 
9. 93e-001 
3.31e-001 
9. 94e-001 

1.00e+000 
1.Ole+000 
9. 89e-001 

9. 80e-001 
6. 99e-001 
1. 00e+000 
9. 90e-001 
1.00e+000 
1. 00e+000

1.92e+000 
2.57e-001 
5. lle-001 
2.23e-001 

2.23e-001 
7.69e-001 
3. 50e+000 
2.12e+001 
1.29e+000 
2.Ole+000 
4. 45e+000 

4.02e+000 
1.02e+000 
5. 92e+000 

1. 57e+000 
1.66e+002 
5. 72e+000 
3.78e-001 
8.17e-001 
5.48e-001

9.38e-001 1.86e+000 
1.00e+000 5.74e-001

186.06 
186 .06 
186.06 
186. 06 
186.06 
186. 06 
186.06 
186 .06 
186 .06 

186 .06 

186.06 
238.68 
238.68 
238.68 
238.68 
238.68 
238 .68 
238.68 
238 .68 
238.68 
238.68 
295.26 
295.26 
295.26 
295.26 
295.26 
295.26 
295.26 
295 .26 
295.26 
337.87 
337.87 
337.87

96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

301 
301 
301 
301 
301 
301 
301 
301 
301 
301 

91 
91 
91 
91 
91 
91 
91 
91 
91 
83 
83 
83

Eff Decay Conc

Mo-99 
Cu-67 
Ga-67 
U-235 
Ra-226 
Xe-125 
In-114m 
Pt-197 
Hg-197 
Zn-72 
Mo-101 
Xe-133m 
Fr-223 
Th-227 
U-235 
TH-232 
Te-131m 
Ra-224 
Xe-125 
IN-116M 
Eu-152 
Ce-143 
U-238 
Ir-192 
Tl-210 
Ag-113 
TB-160 
Pa-231 
Pa-233 
Ga-67 
Mg-27 
Au-196 
Te-131m

181.07 
184.50 
184.60 
185.72 
186.20 
188.43 
190.24 
191.31 
191.38 
191.50 
191.93 
233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 

243.40 
244.59 
244.67 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
332.73 
332.90 
334.27

0.0629 
0.4700 
0.2360 
0.5400 

0.5500 
0.1564 
0.0350 
0.0057 
0.0940 
0.1810 
0.1000 

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

2 .49e+000 
8.32e-001 
7. 12e+001 
6. 98e-001 
1.70e+000

7. Ole-003 
7. Ole-003 
6.28e-003 
6.28e-003 
6. 28e-003

9. 99e-001 
9.96e-001 
2.25e-001 
9. 98e-001 
9. 89e-001

0.0633 
0.1900 
0.0100 
0.2300 
0.0952
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5 
5 

5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
9 
9 
9 
9 

9 
9 

10 
10 
10 
10 
10 
10 
11 

11 
11 
12 
12 
12 
12 
12 
12 
12 
13

33 - 37 
337.87 
337.87 
337.87 
337.87 
337.87 
337.87 
337.87 
337.87 
351.81 
351.81 
351.81 
351.81 
351.81 
351.81 
351.81 
351.81 
351.81 
510.24 
510.24 
510.24 
510.24 
510.24 
510.24 
510.24 
510 .24 
582 .18 
582 .18 

608.15 
608 .15 
608.15 
608.15 
608.15 
608 .15 

608 .15 

660.36 
660.36 
660.36 
660.36 
660.36 
660.36 
909.22 
909.22 
909.22 
967.24 
967.24 
967. 24 
967.24 
967.24 
967.24 
967. 24 

1457.30

93 
33 
-3 
83 
83 
83 
83 
83 
83 

196 
196 
196 
196 
196 
196 
196 
196 
196 
123 
123 
123 
123 
123 
123 
123 
123 
136 
136 
146 
146 
146 
146 
146 
146 
146 

52 
52 
52 
52 
52 
52 
94 
94 
94 
60 
60 
60 
60 
60 
60 
60 

344

Np-239 
.n-!i5m 
Ru-95 
TH-232 
Ra-223 
Ac-228 
Cs-136 
Cs-136 
HF-175 
HF-181 
Ho-167 
Pt-197m 
Na-24 
Bi-211 
U-235 
U-238 
Au-196 
Ba-133 
Mo-101 
Te-121 
Tl-208 
Kr-79 
Annihila 
Zn-71m 
Rh-106m 
KR-85 
Tl-208 
TH-232 
Sb-124 
Cs-134 
Kr-79 
Sb-125 
Bi-214 
U-238 
Ir-192 
Cu-61 
As-76 
Ag-110m 
Cs-137 
Ce-143 
Sb-126 
TH-232 
Ac-228 
Sb-129 
TB-160 
EU-152M 
Eu-152 
Ac-228 
TB-160 
Ac-228 
TH-232 
K-40

334. 3 
336.20 
336.40 
338.40 
338.60 
338.70 
340.60 
340.60 
343 .40 
345.95 
346.50 
346.50 
346.55 
351.00 
351.10 
351.99 
355.70 
356.00 
505.88 
507.59 
510.72 
511. 00 
511.00 
511.55 
511.70 
514.00 
583.14 
583.14 
602.72 
604.66 
606.10 
606.82 
609.30 
609.32 
612.45 
656.00 
657.03 
657.75 
661.65 
664.55 
666.30 
911.07 
911.20 
914.60 
962.36 
963.50 
964.00 
964.40 
966'.17 
968.80 
968.90 

1460.81

0.02"0 
0.4590 
0.7100 
0.1201 

0.4890 
0.4676 
0.8692 
0.1400 
0.5700 
0.1110 
0.0100 

0.1200 
0.3710 
0.8760 
0.6200 
0.1135 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.1170 
0.0608 
0.9440 
0.8500 
0.0525 
0. 9970 
0.2900 

0.2140 
0.1000 
0.1200 
0.1433

6 .28e- 003 
6.28e-003 
6.28e-003 

6.28e-003 
6.28e-003 
6.28e-003 
6.07e-003 
6.07e-003 
6.07e-003 
6.07e-003 

6.07e-003 
6.07e-003 
6.07e-003 
6.07e-003 
4.44e-003 
4.44e-003 

4.44e-003 
4.44e-003 
4.44e-003 
4.44e-003 
4.44e-003 

3.96e-003 
3.82e-003 
3.82e-003 
3.82e-003 
3.82e-003 

3.82e-003 
3.82e-003 
3.56e-003 
3.56e-003 
3.56e-003 
3.56e-003 
3.56e-003 
3.56e-003 
2.70e-003 

2.70e-003 
2.56e-003 
2.56e-003 
2.56e-003

1.00e+000 1.lle+000 

1.01e+000 1.61e+000 
1.00e+000 2.16e+001

INITIAL NUCLIDE EVALUATION

r•rl fl •m

U-238 77.11 0.1070 Absent 
295.22 0.1920 Present

N-329

9.27e-001 
8.17e-001 
1.01e+000 

9. 99e-001 
9. 99e-001 
1.00e+000 
1. 00e+000 
8.96e-001 
8. 09e-001 
9. 77e-001 

1. 00e+000 
1. 00e+000 
9. 98e-001 
1. 00e+000 
3 .31e-001 
9. 99e-001 

9. 90e-001 
1.00e+000 
9. 17e-001 
8.56e-001 
1.00e+000 

1.01e+000 
1. 00e+000 
1.00e+000 
9.90e-001 
1. 00e+000 

1. 00e+000 
1. 00e+000 
9 .05e-001 

9. 87e-001 
1. 00e+000 
1. 00e+000 
9. 90e-001 
9. 99e-001 
1. 01e+000 

9. 25e-001 
1.00e+000 
9.64e-001 
1. 00e+000

2 .76e-02i 

'.32e-OOC 

3.28e-00' 
3 .43e-001 
1.84e-001 
2.79e+000 
7.65e-001 
4.35e+000 
4.00e+001 

3.26e+000 
1.05e+000 
4.47e-001 
6.30e-00! 
8. 93e+000 
1.90e÷000 

2.26e+000 
3.36e-001 
1.31e+000 
4.54e-001 
8.19e+001 

1.33e+000 
4.71e-001 
4.75e-001 
5.77e+000 
8.91e+000 

1.00e+000 
8.53e+000 
1. 67e+000 
2.95e+000 
1.88e-001 
2.08e-001 
3.41e+000 
1.78e-001 
1.44e+000 

2.13e+000 
2.84e+000 
2.45e+000 
1.98e+000

0.2550 2.56e-003 

0.1746 2.56e-003 
0.1070 1.80e-003



39. 32 
1764.28 

Total 
"-232 77.11 

238.63 
338.40 
583.14 
911.07 
968.90 
Total 

Hg-197 77.35 
80.20 

191.38 
268.73 
Total 

Pt-197 77.35 
191.31 
Total 

Fr-223 80.00 
234.60 
Total 

Ba-133 81.00 
276.40 
302.85 
356.00 
383.85 
Total 

U-235 81.07 
83.78 

143 .76 

185.72 
236.00 
269.60 
351.10 
Total 

TB-160 86.80 
197.04 
215.65 
298.57 
876.37 
962.36 
966..17 

1177.95 
1271.88 

Total 
HF-175 89.36 

343.40 
432.80 
Total 

Cu-67 93.30 
184.50 
Total 

Ga-67 93.30 
184.60 
300.20 
Total 

fe-131m 102.06 
"149.71 
200.63

0.3710 
0. 4;09 
0.1504 
1.2813 
0 .1750 

0.4310 
0.1201 
0.3090 
0.2900 
0 .1746 

1.4997 
0 .1900 
0.0340 
0.0057 
0.0005 
0.2302 
0.1700 
0.0350 
0.2050 
0.0001 
0.0001 
0 .0002 
0 .3429 
0.0709 
0.1816 
0.6200 
0.0897 
1.3051 
0 .1480 

0 .2460 

0 .1050 
0 .5400 
0.1100 
0 .1340 
0.1200 
1.4030 
0.1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0.2550 
0.1550 
0.0760 
1.3866 
0.0235 
0.8692 
0.0156 
0.9083 
0.1690 
0.4700 
0 .6390 
0.3800 
0.2360 
0.1900 
0.8060 
0 .0790 
0.2054 
0 .0752

Present 
Present 
Absent 
ABSENT 
Absent 
Present 
Present 
Present 
Present 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Unable to 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
PRESENT 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
ABSENT 
Absent 
Absent 
Absent

1.0239/ 1.2813 

1.3247/ 1.4997 

0.0057/ 0.2302 = 

0.0350/ 0.2050 =

Calc 
0.0001/ 0.0002 =

0.6200/ 1.3051 = 

0.7700/ 1.4030 = 

0.6290/ 1.3866 = 

0.8692/ 0.9083 = 

0.4700/ 0.6390 = 

0.4260/ 0.8060 =

79.9110 %) 

88.3310 %) 

2.4761 %) 

17.0732 %) 

50.0000 %) 

47.5059 %) 

54.8824 %) 

45.3628 %) 

95.6952 %) 

73.5524 %) 

52.8536 %)

N-330

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .000



240. 93 
334 .27 
452.30 
773 .67 
782.49 
793 .75 

822 .78 
- 852.21 

1125 .46 
1206 .60 

Total 
Np-239 106.10 

209.80 
228.10 
277.60 
315.90 
334.30 
Total 

EU-152M 121.78 
344.20 
841.60 
963.50 
Total 

*Eu-152 121.78 
244.67 
344.30 
778.90 
964.00 

1085.80 
1112.07 
1408.08 

Total 
ý.Ai- 181 133.05 

136.25 
345.95 
482.16 
Total 

IN-116M 137.92 
244.59 
416.88 
463 . 13 
818.65 

1097.23 
1293.49 
1507.50 
1601.12 
1752.42 
2212.21 

Total 
Mo-99 140.51 

181.07 
739.40 
Total 

Ra-223 144.30 
154.30 
269.60 
338.60 
Total 

--rn-72 144.70 
191.50

0.0755 
0.0952 
0.0567 
0.3800 
0.0775 
0.1380 
0.0609 
0.2093 
0.1137 
0.0971 
1 .6635 

0 .2320 
0 .0410 

0.1270 
0.1420 
0.0150 
0.0200 
0.5770 
0.0720 
0 .0250 

0. 1470 
0 .1200 
0.3640 
0.3068 
0.0772 
0.2720 
0.1272 
0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.4300 
0.0610 
0.1400 
0.8600 
1.4910 
0.0350 
0.0038 
0.2937 
0.0083 
0.1372 
0.6791 
1.0000 
0.1186 
0.0107 
0.0289 
0.1858 
2.5011 
0.0379 
0.0629 
0.1260 
0.2268 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.8300 
0.0940

Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent
ABSENT ( 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Unable to 
ABSENT 
Absent 
Present

( 0.1707/ 1.6635 = 

0.0200/ 0.5770 = 

0.1200/ 0.3640 =

0.2205/ 1.3688 =

0.1400/ 1.4910 = 

0.0038/ 2.5011 = 

0.0629/ 0.2268 =

Calc 
0.0001/ 0.0004 =

10.2615 %) 

3.4662 U) 

32.9670 16) 

16.1090 %) 

9.3897 It) 

0.1519 %) 

27.7266 U) 

25.0000 k)

N-331

0.00C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



7- a.  
Mg-27 -7 :,2 

332.73 
843.80 

1014.50 
Total 

Sb-125 176.29 
380.51 
427.95 
463 .51 
600.77 
606.82 
636.15 
671. 66 
Total 

Ra-226 186.20 
Total 

Xe-125 188.43 
243.40 
Total 

In-114m 190.24 
558.43 
725.24 

1283.67 
1299.83 

Total 
Mo-101 191.93 

505.88 
590.82 
695.53 

1012.35 
Total 

Ac-228 209.50 
338.70 
790 .50 

911 .20 

964 .40 
968 .80 
Total 

Xe-133m 233.20 
Total 

Th-227 236.00 
329.90 
Total 

Ra-224 241.08 
Total 

Kr-79 261.30 
397.50 
511.00 
606.10 
Total 

Pa-231 283.60 
299.90 
302.50 
Total 

-6 1 283.70 
656.00 
Total 

Ce-143 293.26 
664.55

0. 9240 
3.0070 
0. 0100 
0.7140 
0.2860 
1.0170 
0 .0630 
0 .0140 

0.2960 
0.1000 
0.1840 
0. 0520 
0 .1120 

0 .0180 

0.8390 
0 .0001 
0.0001 
0.5500 
0.2871 
0.8371 
0.1564 
0.2850 
0.2810 
0 .0003 
0 .0012 
0.7239 
0.1810 
0.1135 
0.1930 
0.0660 
0.1135 
0.6670 
0 .0001 
0 .0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0006 
0 .1000 

0 .1000 
0.0001 
0.0001 
0.0002 
0 .0001 
0.0001 
0.1270 
0.0950 
0.1500 
0.0810 
0.4530 
0.0001 
0.0001 
0.0001 
0.0003 
0.1320 
0.1170 
0.2490 
0.4200 
0.0525

Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Present 
Present 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Unable to 
Absent 
Unable to 
Unable to 
Unable to 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absent 
Present' 
Present 
ABSENT 
Absent 
Unable to 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present

ABSENT 0.  
Absent 
Unable to Calc 
Absent 
Absent 
ABSENT ( 0.  
Absent 
Absent 
Absent 
Absent 
Absent 
Present

0.0520/ 
Calc 

0.0001/

0.8390 = 

0.0001 =

0.8371/ 0.8371 = 

0.1564/ 0.7239 = 

0.2945/ 0.6670 =

22. -5 %0940/ 0.9243 = 

0100/ 1.0170 =

6.1979 %) 

100.0000 %) 

100.0000 %) 

21.6052 %) 

44.1529 %)

Calc

Calc 
Calc 
Calc 

0.0004/ 

0.1000/ 
Calc 

0.0001/ 
Calc 

0.0001/

0.0006 = 

0.1000 = 

0.0002 = 

0.0001 =

0.2310/ 0.4530 =

Calc

0.0001/ 0.0003 = 

0.1170/ 0.2490 =

66.6667 %) 

100.0000 %) 

50.0000 %1) 

100.0000 %) 

50.9934 %) 

33.3333 !) 

46.9880 %)

N-332

0.iCc

0.000 

0.000 

0.00O 

0.000 

0.000

0.000 

0.000 

0.000 

O.OO 

0.000

0.000 

0.000

0.9833 01)

k _d.



Tl-210

295.96 
308.46 
316.51 
468.06 
612.45 
Total 

296.00 
795.00 

1060.00 
1210.00 
1310.00

Total 
Ag-113 298.40 

Total 
Pa-233 300.10 

311.90 
Total 

Ho-167 321.30 
346.50 
Total 

Au-196 332.90 
355.70 
Total 

In-li5m 336.20 
Total 

Ru-95 336.40 
1096.80 

Total 
-136 340.60 

340.60 
818.50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-211 351.00 

Total 
Zn-71m 386.28 

487.34 
511.55 
596.97 
620.19 
Total 

Sb-126 414.80 
666.30 
695.00 
697.00 
720.50 
Total 

Rh-106m 450.80

I ýc 512 
0 5237 
0.2872 
0.2965 
0 .8290 
0 .4808 
0 .0543 
1. 9478 
0 .0001 
0 .0001 
0 .0001 
0.0001 
0. 0001 
0.0005 
0 .0900 

0.0900 
0 .0633 
0.3700 
0.4333 
0.2390 
0 .5700 

0.8090 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0.7100 
0.2100 
0.9200 
0.4890 
0.4676 
0.9970 
0. 9970 
0 .7976 

0.7980 
0 .1974 
4.7436 
0.1110 
0.1110 
0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001 
0.0001 
0.9200 
0.6164 
0.2806 
0.2760 
0.5612 
2.6542 
0.8770 
0.9970 
0.9970 
0.3190 
0.5780 
3.7680 
0.2450

Absent 
PRESENT 
Present 
Absent 
Absent 
Absent 
Present 
ABSENT 
Unable to 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent.  
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent

0.4725/ 0.5237 =

0.3415/ 
Calc

1. 9478 =

0.0001/ 0.0005 = 

0.0900/ 0.0900 =

90.2234 % 

17.5326 %) 

20.0000 %) 

100.0000 %)

0.0633/ 0.4333 = 14.6088 %)

0.5700/ 0.8090 = 

1.1060/ 1.1060 = 

0.4590/ 0.4590 = 

0.7100/ 0.9200 = 

0.9566/ 4.7436 =

0.1110/ 
Calc 

0 .0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

0.2806/ 2.6542 = 

0.9970/ 3.7680 =

70.4574 1) 

100.0000 0) 

100.0000 %) 

77.1739 %) 

20.1661 %) 

100.0000 %) 

0.9709 %) 

100.0000 %) 

10.5719 t) 

26.4597 t)

N-333

0 .000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



.- 121 

Tl-208 

Annihila 

KR-85 

Sb-129 

As-76 

Cs-134

748 50 
1046.70 

Total 
507.59 
573.14 
Total 

510.72 
583.14 
Total 

511.00 
Total 

514.00 
Total 

544.70 
812.80 
914.60 

1030.10 
Total 

559.10 
657.03 
Total 

563.26 
569.29 
604.66 
795.76 
801.84 
Total

qb-124 602.72 
645.82 
722.78 

1691.02 
Total 

Bi-214 609.30 
768.40 

1120.30 
1764.50 

Total 
Ag-ll0m 657.75 

677.60 
706.67 
763.93 
884.67 
937.48 

1384.27 
1505.00 

Total 
Cs-137 661.65 

Total 
K-40 1460.81 

Total

8640 
0.2040 
0 1950 
0.3070 
1.8150 
0.1767 
0.8030 
0.9797 
0.0001 
0 .0001 
0 .0002 

1.0000 
1.0000 
0 .0041 
0.0041 
0.1920 
0.4600 
0 .2140 

0.1350 
1.0010 
0 .4500 
0 .0608 
0.5108 
0.0838 
0 .1543 
0. 9756 
0 .8544 
0.0873 
2.1554 
0.9830 
0.0723 
0.1130 
0.4900 
1.6583 
0 .0001 
0.0001 
0 .0001 
0.0001 
0 .0004 
0.9440 
0.1057 
0.1631 
0.2226 
0.7278 
0.3427 
0.2164 
0.1323 
2.8546 
0.8500 
0.8500 
0.1070 
0.1070

Present 
Absent 
Absent 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present 
PRESENT 
Absent
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent
Absent 
Present 
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
Absent
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
PRESENT

0.8640/ 1.8150 =

0.1767/ 
Calc 
Calc 

0.0002/ 
Calc 

1.0000/

0.9797 = 

0.0002 = 

1.0000 =

0.0041/ 0.0041 = 

0.2140/ 1.0010 = 

0.0608/ 0.5108 = 

0.9756/ 2.1554 =

0.9830/ 
Calc

1.6583 =

0.0001/ 0.0004 = 

0.9440/ 2.8546 = 

0.8500/ 0.8500 = 

0.1070/ 0.1070 =

47.6033 %) 

18.0361%) 

100.0000 %) 

100.0000 o) 

100.0000 %) 

21.3786 %) 

11.9029 %) 

45.2631%) 

59.2776 %) 

25.0000 %) 

33.0694 %) 

100.0000 %) 

100.0000 1)

PEAK CONTRIBUTION CORRECTION

Pk# Old Area Nuclide
Reference Energy Line ===>> Calculated Contribution 
Energy cts/dis Ref Area Energy cts/dis New Area

3 301 TH-232 911.07 7.84e-004 94 238.63 3.55e-003 301

N-334

0.30 

0.00OC 0 . G0 

0 0 C 

0.00CC 

0.000 

0.000 

0.000 

0.000 

0.000O 

0.000 

0.000 

0.0 00

( 

(



S33 :-77-232 911.07 7.84e-,304 94 333.4. 7.54e--4 33 
S 136 H Th-232 911.07 7.84e-004 94 533. 14 1.22e-203 

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

PEAK INTERFERENCE CORRECTION 

"-, Pk# New Area Nuclide Energy Status 

3 0 Xe-133m 233.20 Deleted [ Net < Critical Level 
3 0 Ra-224 241.08 Deleted [ Net < Critical Level ] 
3 0 Xe-125 243.40 Deleted [ Net < Critical Level I 
5 0 Au-196 332.90 Deleted [ Net < Critical Level ] 
5 0 In-li5m 336.20 Deleted [ Net < Critical Level 
5 0 HF-175 343.40 Deleted [ Net < Critical Level ] 
8 0 Tl-208 583.14 Deleted Net < Critical Level ] 

----------------------------------------------------------------------------...  

SECONDARY NUCLIDE EVALUATION 

Nuclide Energy Fraction Status Halflives 

HF-175 89.36 0.0235 Absent 
343.40 0.8692 Absent 
432.80 0.0156 Absent 
Total 0.9083 ABSENT ( 0.0000/ 0.9083 = 0.0000 %) 0.000 

Xe-125 188.43 0.5500 Present 
243.40 0.2871 Absent 
Total 0.8371 ABSENT ( 0.5500/ 0.8371 = 65.7030 %) 0.000 

Xe-133m 233.20 0.1000 Absent 
Total 0.1000 ABSENT ( 0.0000/ 0.1000 = 0.0000 %) 0.000 

-224 241.08 0.0001 Absent 
Total 0.0001 ABSENT ( 0.0000/ 0.0001 = 0.0000 %) 0.000 

Au-196 332.90 0.2300 Absent 
355.70 0.8760 Present 
Total 1.1060 ABSENT ( 0.8760/ 1.1060 = 79.2043 %) 0.000 

In-ll5m 336.20 0.4590 Absent 
Total 0.4590 ABSENT ( 0.0000/ 0.4590 = 0.0000 %) 0.000 

Tl-208 510.72 0.0001 Unable to Calc 
583.14 0.0001 Absent 
Total 0.0002 ABSENT ( 0.0001/ 0.0002 = 50.0000 %) 0.000 

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

FINAL ACTIVITY REPORT 

Energy Conc -- 1.00sigma Halflife Peaks MPC 
Nuclide (keY) (pCi /g ) (hrs) Found Fraction 

TH-232 Average: 1.18e+000 +-8.20e-002 1.24e+014 5 of 6 0.00 
238.63 1.02e+000 +-l.09e-001 
338.40 1.32e+000 +-3.40e-001 
583.14 1.33e+000 +-1.94e-001 
911.07 1.44e+000 +-2.24e-001 
968.90 1.61e+000 +-3.33e-001 

Ra-226 186.20 BKG 1.00e+012 1 of 1 
Ce-143 Average: 4.12e-001 +-1.00e-001 3.30e+001 2 of 3 2.06 

293.26 3.78e-001 +-1.01e-001 
664.55 3.41e+000 +-9.52e-001 

\•-Ag-113 298.40 1.86e+000 +-4.96e-001 5.37e+000 1 of I 
Pt-197m 346.50 4.35e+000 +-6.14e-001 1.57e+000 1 of 1 
Bi-211 351.00 BKG 1.00e+012 1 of 1 
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.>D.Onl. e 3 D= 
-9.19e+001 ÷-i-.34e•-001 9.39e-,004 I 

s-137 E66.G5 2.08e-oo0 +-5.82e-002 2.64e+005 1 of 1 20.93 
K-40 1460.81 2.16e+001 +-1.29e+o00 1.12e+013 1 of 1 

JTAL 1.12e+002 pCi /g MPC Total: 22.89 
--------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

608.15 1247.22 146 18 26 66 1.57 1.062e+001
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Neely Nuclear Research Censer 

Quantum Technology 

GDRC Version 5.0 

•- Sample ID : SITE RUN-OFF # 

--------------------------------------------------------------------------
Sample Size ... ....... .. 4.95e+002 g Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-09-97 11:44 Counting Start ..... ... 10-09-97 11:44 
Sampling Stop ....... .10-09-97 11:44 Live Time ........... .. 3600 Sec 
Current Date ......... .. 10-13-97 14:54 Real Time ........... 0 Sec 
------------------------------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-05-96 10:47 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*EnA3 12-05-96 10:47 
Where En = Sqrt(Energy in keV) 

------------------------------------------------------------------------------------
Sensitivity ... .......... .. 2.00 Search Start / End ..... .. 0 / 4095 
Sigma Multiplier .......... ... 1.00 
-------------------------------------------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 186.62 370.85 142 34 59 380 1.25 
2 238.71 479.14 326 34 51 326 1.09 
3 295.28 596.76 84 25 43 205 1.19 4 337.81 685.17 76 19 31 133 0.64 
5 351.58 713.81 171 25 39 170 1.35 
6 509.89 1042.93 129 22 37 126 1.91 
7 582.02 1192.89 154 19 27 80 1.52 
8 608.04 1246.99 145. 19 27 80 1.43 
9 908.54-1871.73 98 15 22 41 2.02 

10 1117.16 2305.45 42 12 21 37 1.64 
11 1456.23 3010.38 352 21 17 23 2.16 
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Neely Nuclear Research Center 

Quantum Technology 
GDRC Nuclide Activity Summary 

Sample ID: SITE RUN-OFF # 

--------------------------------------------------------------------------------
Sample Size ... ....... .. 4.95e+002 g Spectrum File .... ......... .TEMP.SPC 
Sampling Start ....... .10-09-97 11:44 Counting Start ..... ... 10-09-97 11:44 
Sampling Stop ....... .10-09-97 11:44 Buildup Time ........... 0.00e+000 Hrs 
Current Date ......... 10-13-97 14:54 Decay Time .... ........ .. 0.00e+000 Hrs 
------------------------------------------------------------------------------------
Efficiency Filec:\gdr\eff\550mlliq.ef Library File. . .c:\gdr\library\nes.lib 
ID ............... .................. I IDGeneral Radionuclide Analysis Library 

------------------------------------------------------------------------------
Eff.= 1/[6.66e-002*En A-2.92e+000 +- 4.02e+002*En* 8.62e-001] 12-05-96 10:47

Gamma Fraction Limit >= . . . 80.00 % 1 Decay Limit <= .... 8.000 Halflives

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction

9.66e-003 
9.66e-003 
9. 66e-003 
9.66e-003 

9. 66e-003 
9. 66e-003 
9. 66e-003 
9. 66e-003 
9 .66e-003 
9 .66e-003 
9. 66e-003 
8. 25e-003 

8.25e-003 
8.25e-003 
8.25e-003 

8.25e-003 
8 .25e-003 
8.25e-003 
7. Ole-003 
7.Ole-003 
7. Ole-003

0.0900 7.01e-003 
0.2740 7.01e-003

1 
1 
1 
1 
1 k,_ 1 

1 
1 
1 
1 
1 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
3 
3 
3 
3 
3 
3 
3 
3 

S 3 
"\-•' 4 

4

9. 95e-001 
9.94e-001 
9. 96e-001 
1. 00e+000 

9.80e-001 
1. 00e+000 
9. 81e-001 
9. 95e-001 
9. 93e-001 
3 31e-001 
1. 00e+000 
9. 94e-001 

1. 00e+000 
1.01e+000 
9.89e-001 

9. 80e-001 
6.99e-001 
1. 00e+000 
9. 90e-001 
1. 00e+000 
1. 00e+000

3.57e+000 
4. 77e-001 
9.49e-001 
4.13e-001 

4.14e-001 
1.43e+000 
6.49e+000 
3 . 93e+001 
2 .39e+000 
3.72e+000 
7. 17e+000 
6. 03e+000 

5.45e+000 
1.38e+000 
8. 03e+000 

2.13e+000 
2.26e+002 
7. 77e+000 
4.38e-001 
9.45e-001 
6.33e-001

9.38e-001 2.15e+000 
1.00e+000 6.64e-001

186.62 
186 .62 
186.62 
186.62 
186 .62 
186 .62 
186.62 
186 .62 
186.62 
186.62 
186. 62 
186.62 
238.71 
238.71 
238.71 
238.71 
238.71 
238.71 
238.71 
238.71 
238.71 
238.71 
295.28 
295.28 
295.28 
295.28 
295.28 
295.28 
295.28 
295.28 
295.28 
337.81 
337.81

142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 

84 
84 
84 
84 
84 
84 
84 
84 
84 
76 
76

Decay Conc

Mo-99 
Cu-67 
Ga-67 
U-235 
Ra-226 
Xe-125 
In-114m 
Pt-197 
Hg-197 
Zn-72 
Mo-101 
Fe-59 
Xe-133m 
Fr-223 
Th-227 
U-235 
TH-232 
Te-131m 
Ra-224 
Xe-125 
IN-116M 
Eu-152 
Ce-143 
U-238 
Ir-192 
Tl-210 
Ag-113 
TB-160 
Pa-231 
Pa-233 
Ga-67 
Mg-27 
Au-196

181.07 
184.50 
184.60 
185.72 
186.20 
188.43 
190.24 
191.31 
191.38 
.191.50 
191.93 
192.34 
233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 
243.40 
244.,59 
244'. 67 
293.26 
295.22 
295.96 
296.00 
298.40 
298.57 
299.90 
300.10 
300.20 
332.73 
332.90

0.0629 
0.4700 
0.2360 
0.5400 

0.5500 
0.1564 
0.0350 
0.0057 
0.0940 
0.1810 
0 .0311 

0.1000 

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.4200 
0.1920 
0.2872

2. 87e+000 
9. 61e-001 
8. 17e+001 
8.00e-001

7. Ole-003 
7.01e-003 
6.28e-003 
6. 28e-003

9. 99e-001 
9. 96e-001 
2.25e-001 
9. 98e-001

0.0633 
0.1900 
0.0100 
0.2300
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4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 

10 
10 
10 
10 
10 
10 
10 
11

:37.31 
337 . 3 
337.81 
337.81 
337.81 
337.81 
337.81 
337.81 
337.81 
337.81 
351.58 
351.58 
351.58 
351.58 
351.58 
351.58 
351.58 
351.58 
351.58 
509.89 
509.89 
509.89 
509.89 
509.89 
509.89 
509.89 
509.89 
582 .02 
582 .02 
608 .04 
608 04 
608.04 
608.04 
608.04 
608.04 
608.04 
908.54 
908.54 

1117.16 
1117.16 
1117.16 
1117.16 
1117.16 
1117.16 
1117.16 
1456.23

76 Te-1311m 
76 No-239 
76 In-ll5m 
76 Ru-95 
76 TH-232 
76 Ra-223 
76 Ac-228 
76 Cs-136 
76 Cs-136 
76 HF-175 

171 HF-181 
171 Ho-167 
171 Pt-197m 
171 Na-24 
171 Bi-211 
171 U-235 
171 U-238 
171 Au-196 
171 Ba-133 
129 Mo-101 
129 Te-121 
129 Tl-208 
129 Kr-79 
129 Annihila 
129 Zn-71m 
129 Rh-106m 
129 KR-85 
154 Tl-208 
154 TH-232 
145 Sb-124 
145 Cs-134 
145 Kr-79 
145 Sb-125 
145 Bi-214 
145 U-238 
145 Ir-192 

98 TH-232 
98 Ac-228 
42 Eu-152 
42 Sn-127 
42 Zn-65 
42 Ni-65 
42 Bi-214 
42 Sc-46 
42 Ta-182 

352 K-40

334.27 
334.30 
336.20 
336.40 
338.40 
338.60 
338 .70 

340.60 
340.60 
343 .40 
345. 95 
346.50 
346.50 
346. 55 
351.00 
351.10 
351.99 
355.70 
356.00 
505.88 
507.59 
510.72 
511.00 
511.00 
511.55 
511.70 
514.00 
583.14 
583.14 
602.72 
604.66 
606.10 
606.82 
609.30 
609.32 
612.45 
911.07 
911.20 

1112.07 
1114.30 
1115.52 
1115.53 
1120.30 
1120.51 
1121.28 
1460.81

0.0200 
0.4590 
0.7100 
0.1201 

0.4890 
0.4676 
0.8692 
0 .1400 

0.5700 
0 .1110 
0.0100 

0 .1200 

0.3710 
0 .8760 

0.6200 
0.1135 
0. 1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.2900 

0.1340 
0.3800 
0.5075 
0.1513 

1.0000 
0.3510 
0.1070

6.23e-•3 
6.28e-003 
6. 28e-003 
6. 28e-003 
6. 28e-003 

6.28e-003 
6 . 28e-003 
6.28e-003 
6.08e-003 
6.08e-003 
6. 08e-003 
6. 08e-003 

6.08e-003 
6. 08e-003 
6.08e-003 
6.08e-003 
4 .44e-003 
4 .44e-003 

4 .44e-003 
4.44e-003 
4.44e-003 
4.44e-003 
4.44e-003 

3.96e-003 
3.82e-003 
3.82e-003 
3.82e-003 
3.82e-003 

3.82e-003 
3.82e-003 
2.70e-003 

2.26e-003 
2. 26e-003 
2.26e-003 
2.26e-003 

2 .26e-003 
2 .26e-003 
1.80e-003

INITIAL NUCLIDE EVALUATION

Nuclide Energy Fraction Status Halflives 

U-238 77.11 0.1070 Absent 
295.22 0.1920 Present 
351.99 0.3710 Present 
609.32 0.4609 Present 

1764.28 0.1504 Absent 
Total 1.2813 ABSENT 1.0239/ 1.2813 79.9110 %) 0.000 

TH-232 77.11 0.1750 Absent 
238.63 0.4310 Present

N-339

9.4 e - 0 
9. 94e-00.  

9.27e-001 
8. 17e-001 
1. 01e+000 

9. 99e-001 
9. 99e-001 
1. 00e+000 
1 00e+000 
8 96e-001 
8. 09e-001 
9. 77e-001 

1.00e+000 
1.00e+000 
9. 98e-001 
1. 00e+000 
3 .31e-001 
9. 99e-001 

9.90e-001 
1.00e+000 
9.17e-001 
8.56e-001 
1. 00e+000 

1. 01e+000 
1. 00e+000 
1. 00e+000 
9.90e-001 
1.00e+000 

1.00e+000 
1. 00e+000 
1.01e+000 

1. 00e+000 
8.55e-001 
1.00e+000 
8.76e-001 

1.00e+000 
1. 00e+000 
1. 00e+000

4.32e-00" 
3.17e-001 
1. 51e÷000 

3.76e-001 
3.93e-001 
2. lle-001 
3. 05e+000 
8.36e-001 
4.75e+000 
4.37e÷001 

3.56e+000 
1.15e÷-000 
4. 88e-001 
6. 89e-001 
1. 17e-.001 
2. 50e+000 

2.97e+000 
4. 41e-002.  
1.71e+000 
5.96e-001 
1. 08e+002 

1.89e+000 
5.86e-001 
5. 90e-001 
7.18e+000 
1.lle+001 

1.25e+000 
1.06e+001 
1.88e+000 

2. 10e+000 
8.66e-001 
5.55e-001 
2. 12e+000 

2 .82e-001 
8. 02e-001 
2. 77e+001



333 .4^ 

911.07 
968.90 
Total 

.g-197 77.35 
80.20 

191.38 
268.73 
Total 

Pt-197 77.35 
191.31 
Total 

Fr-223 80.00 
234.60 
Total 

Ba-133 81.00 
276.40 
302.85 
356.00 
383.85 
Total 

U-235 81.07 
83.78 

143.76 
185.72 
236. 00 
269.60 
351.10 
Total 

ý-160 86.80 
197. 04 
215 .65 

298.57 
876.37 
962.36 
966.17 

1177.95 
1271.88 

Total 
HF-175 89.36 

343.40 
432.80 
Total 

Cu-67 93.30 
184.50 
Total 

Ga-67 93.30 
184.60 
300.20 
Total 

Ta-182 100.10 
152.43 
222.10 

1121.28 
1189.04 
1221.42 
1230.97 

Total 
Te-131m 102.06

D.1201 
0.3090 
0.2900 
0 .1746 
1.4997 
0. 1900 
0.0340 
0.0057 
0 .0005 
0.2302 
0 .1700 
0.0350 
0.2050 
0.0001 
0 .0001 
0.0002 
0.3429 
0.0709 
0.1816 
0.6200 
0.0897 
1.3051 
0.1480 
0 .2460 

0.1050 
0 .5400 
0 .1100 
0.1340 
0.1200 
1.4030 
0.1340 
0.0524 
0.0402 
0.2740 
0.3000 
0.1000 
0.2550 
0.1550 
0.0760 
1.3866 
0.0235 
0.8692 
0.0156 
0.9083 
0.1690 
0.4700 
0.6390 
0.3800 
0.2360 
0.1900 
0.8060 
0.1411 
0.0720 
0.0758 
0.3510 
0.1636 
0.2713 
0.1155 
1.1903 
0.0790

Present 
Present 
Present 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Unable to
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
PRESENT 
Absent 
Present 
ABSENT 
Absent 
Presentý 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent

1.1501/ 1.4997 = 

0.0057/ 0.2302 = 

0.0350/ 0.2050 =

Calc 
0.0001/ 0.0002 =

0.6200/ 1.3051 = 

0.7700/ 1.4030 = 

0.2740/ 1.3866 = 

0.8692/ 0.9083 = 

0.4700/ 0.6390 = 

0.4260/ 0.8060 =

0.3510/ 1.1903 =

76.6887 %) 

2.4761 k) 

17.0732 %) 

50.0000 %) 

47.5059 %) 

54.8824 %) 

19.7606 %) 

95.6952 %) 

73.5524 %) 

52.8536 k) 

29.4884 k)

N-340

O.G 

0 .000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

(

(



149. 71 
200.g 

240.93 
334.27 
452.30 
773 .67 

782.49 
793 .75 
822 .78 
852 .21 

1125.46 
1206 .60 

Total 
Np-239 106.10 

209.80 
228.10 
277.60 
315.90 
334.30 
Total 

Eu-152 121.78 
244.67 
344.30 
778. 90 
964.00 

1085 .80 
1112.07 
1408.08 

Total 
HF-181 133.05 

136.25 
345.95 
482.16 
Total 

IN-116M 137.92 
244 .59 

416.88 
463 .13 

818.65 
1097.23 
1293.49 
1507.50 
1601.12 
1752.42 
2212.21 

Total 
Mo-99 140.51 

181.07 
739.40 
Total 

Fe-59 142.65 
192.34 

1099.22 
1291.56 

Total 
"rl-223 144.30 

154.30 
269.60 
338.60 
Total

0.2054 
0.0752 
0.0755 
0.0952 
0 .0567 
0.3800 
0 .0775 

0 .1380 

0 .0609 
0.2093 
0.1137 
0.0971 
1.6635 
0 .2320 
0.0410 
0.1270 
0 .1420 
0.0150 
0 .0200 
0.5770 
0.3068 
0.0772 
0.2720 
0.1272 
0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.4300 
0.0610 
0.1400 
0.8600 
1.4910 
0.0350 
0.0038 
0.2937 
0.0083 
0.1372 
0.6791 
1.0000 
0.1186 
0.0107 
0.0289 
0.1858 
2.5011 
0.0379 
0.0629 
0.1260 
0.2268 
0.0103 
0.0311 
0.5680 
0.4320 
1.0414 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004

Absent 
Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Unable to 
ABSENT (

0.1707/ 1.6635 = 

0.0200/ 0.5770 = 

0.2112/ 1.3688 = 

0.1400/ 1.4910 = 

0.0038/ 2.5011 = 

0.0629/ 0.2268 = 

0.0311/ 1.0414 =

Calc 
0.0001/ 0.0004 =

10.2615 %i) 

3.4662 %) 

15-.4296 %) 

9.3897 %) 

0.1519 %) 

27.7266 %) 

2.9864 U) 

25.0000 %)

N-341

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



To al 
Mg-27 170.82 

332.73 
843.80 

1014.50 
Total 

Sb-125 176.29 
380.51 
427. 95 
463 .51 
600.77 
606.82 
636.15 
671. 66 
Total 

Ra-226 186.20 
Total 

Xe-125 188.43 
243.40 
Total 

In-114m 190.24 
558.43 
725.24 

1283.67 
1299.83 

Total 
Mo-101 191.93 

505.88 
590.82 
695.53 

1012.35 
Total 

Ac-228 209.50 
338.70 
790.50 
911.20 
964.40 
968.80 
Total 

Xe-133m 233.20 
Total 

Th-227 236.00 
329.90 
Total.  

Ra-224 241.08 
Total 

Kr-79 261.30 
397.50 
511.00 
606.10 
Total 

Pa-231 283.60 
299.90 
302.50 
Total 

ce-143 293.26 
664.55 
721.96

.3300 
S0940 

0.9240 
0.0070 
0.0100 
0 .7140 
0.2860 
1.0170 
0 .0630 
0.0140 
0.2960 
0.1000 
0.1840 
0.0520 
0.1120 
0.0180 
0.8390 
0.0001 
0.0001 
0.5500 
0 .2871 
0.8371 
0.1564 
0.2850 
0 .2810 

0 .0003 
0 .0012 

0.7239 
0 .1810 
0.1135 
0.1930 
0.0660 
0.1135 
0.6670 
0 .0001 
0.0001 
0 .0001 
0.0001 
0 .0001 
0.0001 
0.0006 
0.1000 
0.1000 
0.0001 
0.0001 
0.0002 
0.0001 
0.0001 
0.1270 
0.0950 
0 .1500 

0 .0810 

0.4530 
0.0001 
0.0001 
0.0001 
0.0003 
0.4200 
0.0525 
0 .0512

Absen r 
Present 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
Absent 
ABSENT ( 0.  
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT ( 0.  
Unable to Calc 
PRESENT C 0.  
Present 
Present 
PRESENT ( 0.  
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT ( 0.  
Present 
Present 
Absent 
Absent 
Absent 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
Unable to Calc 
Absent 
Absent 
ABSENT ( 0.  
Present 
PRESENT ( 0.  
Unable to Calc 
Absent 
ABSENT ( 0.  
Unable to Calc 
PRESENT ( 0.  
Absent 
Absent 
Present 
Present 
ABSENT ( 0.  
Absent 
Unable to Calc 
Absent 
ABSENT ( 0.  
Present 
Absent 
Absent

0940/ 0.9240 =

0100/ 1.0170 =

0520/ 

0001/

0.8390 = 

0.0001 =

8371/ 0.8371 = 

1564/ 0.7239 = 

2945/ 0.6670 = 

0002/ 0.0006 = 

1000/ 0.1000 =

0001/ 

0001/

0.0002 = 

0.0001 =

2310/ 0.4530 = 

0001/ 0.0003 =

10.1732 %}

0.9833 %) 

6.1979 %) 

100.0000 %) 

100.0000 %) 

21.6052 %) 

44.1529 %) 

33.3333 %) 

100.0000 %) 

50.0000 %) 

100.0000 %) 

50.9934 %) 

33.3333 %)

N-342

0 D-a

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



TI-210

-o- C 

295. 96 
308.46 
316.51 
468.06 
612.45 
Total 

296.00 
795.00 

1060.00 
1210.00 
1310.00

Total 
Ag-113 298.40 

Total 
Pa-233 300.10 

311.90 
Total 

Ho-167 321.30 
346.50 
Total 

Au-196 332.90 
355.70 
Total 

In-115m 336.20 
Total 

Ru-95 336.40 
1096.80 

Total 
">-136 340.60 

340.60 
818.50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-211 351.00 

Total 
Zn-71m 386.28 

487.34 
511.55 
596.97 
620.19 
Total 

Rh-106m 450.80 
511.70 
616.10 
748.50 

1046.70 
Total 

Te-121 507.59 
573.14

3.5237 
0 .2872 
0.2965 
0.8290 
0 .4808 
0 .0543 
1. 9478 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0005 
0.0900 
0.0900 
0.0633 
0.3700 
0.4333 
0.2390 
0.5700 
0.8090 
0 .2300 
0.8760 
1. 1060 
0.4590 
0 .4590 
0 .7100 
0.2100 
0.9200 
0.4890 
0.4676 
0.9970 
0.9970 
0.7976 
0.7980 
0.1974 
4.7436 
0.1110 
0.1110 
0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001 
0.0001 
0.9200 
0.6164 
0.2806 
0.2760 
0.5612 
2.6542 
0.2450 
0.8640 
0.2040 
0.1950 
0.3070 
1.8150 
0.1767 
0.8030

PRESENT 
Present 
Absent 
Absent 
Absent 
Present 
ABSENT 
Unable to 
Absent
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present
Absent 
ABSENT ( 0.  
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT ( 0.  
Present 
PRESENT ( 0.  
Unable to Calc 
Absent 
Absent
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absentm 
Present
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Present 
Absent

3.23,' > •237

0.3415/ 
Calc

1.9478 =

0.0001/ 0.0005 =

17.5326 %) 

20.0000 %1)

0.0900/ 0.0900 = 100.0000 %)

0.0100/ 
Calc 

0.0001/

1.0300 = 

0.0001 =

0.2806/ 2.6542 = 

0.8640/ 1.8150 =

0633/ 0.4333 = 

5700/ 0.8090 = 

1060/ 1.1060 = 

4590/ 0.4590 = 

7100/ 0.9200 = 

9566/ 4.7436 = 

1110/ 0.1110 =

N-343

0.000 

0.000 

0.000 

0.0001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

14.6088 %) 

70.4574 %1) 

100.0000 %) 

100.0000 %) 

77.1739 %) 

20.1661 %r) 

100.0000 %} 

0.9709 %) 

100.0000 %) 

10.5719 %) 

47.6033 %)



To-a! 
:1-2>3 510 -7 2 

583.14 
Total 

nihila 511.00 
Total 

KR-85 514.00 
Total 

Cs-134 563.26 
569.29 
604.66 
795.76 
801.84 
Total 

Sb-124 602.72 
645.82 
722.78 

1691.02 
Total 

Bi-214 609.30 
768.40 

1120.30 
1764.50 

Total 
Sn-127 823.10 

1095.60 
1114.30 

Total 
Sc-46 889.25 

1120.51 
2009.76 

Total 
Zn-65 1115.52 

Total 
Ni-65 1115.53 

1481.84 
Total 

K-40 1460.81 
Total

>9797 
0.0001 
0.0001 
0 .0002 
1.0000 

0.0041 
0.0041 
0.0838 
0 .1543 

0 .9756 

0.8544 
0.0873 
2 .1554 
0.9830 
0 .0723 
0 .1130 

0.4900 
1 .6583 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.1060 
0.1940 
0.3800 
0.6800 
1.0000 
1.0000 
0.1000 
2 .1000 
0 .5075 
0.5075 
0.1513 
0.2350 
0.3863 
0.1070 
0.1070

Absent 
ABSENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
PRESENT

(

ABSENT , 
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Present 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
Absent 
Unable to 
Absent 
ABSENT 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present

0.1707/ 
Calc 

0.0002/ 
Calc 

1.0000/

0.0041/ 0.0041 = 

0.9756/ 2.1554 =

0.9830/ 
Calc

1.6583 =

39797 = 

0.0002 = 

1.0000 =

Calc

0.0002/ 0.0004 = 

0.3800/ 0.6800 = 

1.0000/ 2.1000 = 

0.5075/ 0.5075 = 

0.1513/ 0.3863 = 

0.1070/ 0.1070 =

50.0000 %) 

55.8824 %) 

47.6190 *%) 

100.0000 t) 

39.1665 %) 

100.0000 U)

PEAK CONTRIBUTION CORRECTION

Pk# Old Area Nuclide
Reference Energy Line ===>> Calculated Contribution 
Energy cts/dis Ref Area Energy cts/dis New Area

None

FINAL ACTIVITY REPORT

Conc +- 1.00sigma 
(pCi /g

Half life 
(hrs)

Peaks 
Found

MPC 
Fraction

"•-175 343.40 2.11e-001 +-5.39e'002 1.68e+003 1 of 3 
A-226 186.20 BKG 1.00e+012 1 of 1 

S Xe-125 Average: 7.04e-001 +-9.03e-002 1.68e+001 2 of 2 0.00 
188.43 4.14e-001 +-9.91e-002 
243.40 2.13e+000 +-2.20e-001

100.0000 %) 

100.0000 %) 

100.0000 %) 

45.2631 %) 

59.2776 %)

0.00Cý 

0 .000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Energy 
(keV)Nuclide

N-344



Xe- 13? 
Ra- 224 

Ce- 143 
.Aq-113 

-196 

in- 115m 
Pt- 197m 
Bi-211 
Tl-208 

Annihila 
KR-85 
Zn-65 
K-40

233.20 
24>.0 

293.26 
298.40 

Average: 
332.90 
355.70 
336.20 
346.50 
351.00 
510. 72 
583 .14 

511.00 
514 .00 

1115 .52 
1460.81

6. 03e+000 

4.38e-001 
2. 15e+000 
5. 22e-001 
8.00e-001 
4.88e-001 
4.32e-001 
4.75e+000 

1. 08e+002 
5.55e-001 
2. 77e+001

+-6 .22e-00!~ 
BKG 

÷-1.30e-001 
+-6.39e-oo0 
+-6. 7 0e-002 
+-2.04e-001 
+-7. 09e-002 
+- .10e-001 

+-6.90e-001 
BKG 
BKG 
BKG 
I.D.Only 

+-1.86e+001 
+-1.63e-001 
+-1.63e+000

- .12-ý r'J 

1.00e.-012 
3. 30e+001 
5.37e+000 
1.48e+002 

4.49e+000 
1. 57e+000 
1. 00e+012 
1.00e+012 

1.00e+003 
9.39e+004 
5. 86e+003 
1. 12e+013

1.51e+002 pCi MPC Total:

UNKNOWN PEAKS

Energy Centroid 
(keY) Channel

Net Un- C.L.  
Counts Certainty Counts

Bkg. FWHM 
Counts (keV)

Net 
Gamma/sec

608.04 1246.99 145 19 27 80 1.43 1.055e+001 
908.54 1871.73 98 15 22 41 2.02 1.007e+001

2 

2

0f 
of 
of 

of 

of 
of 
of

3 
i 
2 

2

I of 
1 of 
1 of 
1 of

9.25

TOTAL: 11 .43

N-345



Neely Nuclear Research Cete 

Quantum Technology 
GDR C Version 5.0 

Sample ID SC-I 

......................------------------------------------------------

Sample Size ........ 7.25e+002 g Spectrum File .......... TEMP.SPC 
Sampling Start ..... 10-09-97 13:19 Counting Start ..... .10-09-97 13:19 
Sampling Stop ..... 10-09-97 13:19 Live Time ........... 3600 Sec 
Current Date ...... 10-14-97 10:00 Real Time ............. 0 Sec 
---------------------------------------------------------------

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 1-2-05-96 10:47 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000,EnA3 12-05-96 10:47 
Where En = Sqrt(Energy in keV) 

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

Sensitivity ............ 2.00 Search Start / End ..... . 0 / 4095 
Sigma Multiplier ......... 1.00 
---------------------------------------------------------------

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keY) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (OeV) FLAG 

1 78.07 145.18 59 41 75 686 0.62 NET < CL 
2 186.10 369.77 97 36 64 448 1.07 

'/ 3 238.43 478.57 273 37 60 447 1.35 
4 294.82 595.80 115 27 45 228 1.39 
5 337.25 684.02 61 24 41 190 1.11 
6 351.29 713.21 341 30 45 190 1.42 
7 509.09 1041.27 118 21 34 114 2.11 
8 581.10 1190.98 133 18 27 78 1.46 
9 607.22 1245.27 149 19 26 81 1.43 

10 907.58 1869.73 il 15 22 44 1.60 
11 965.16 1989.44 47 12 20 39 1.43 
12 1454.69 3007.18 358 20 12 13 2.55 
13 1756.16 3633.93 42 8 10 7 2.04

N-346



Neely Nuclear Research Center 

Quantum Technology GDRC Nuclide Activity Summary 

Sample ID: SC-I 

-----------------------------------------------------------------------------------
Sample Size ... ....... 7.25e+002 g Spectrum File ................ TEMP.SPC 
Sampling Start ....... .10-09-97 13:19 Counting Start ....... .. 10-09-97 13:19 
Sampling Stop ....... .10-09-97 13:19 Buildup Time .......... .0.00e+000 Hrs 
Current Date ......... 10-14-97 10:01 Decay Time .... ........ 0.00e+000 Hrs 

-------------------------------------------------------------------------------
Efficiency Filec:\gdr\eff\550mlliq.ef Library File. . .c:\gdr\library\nes.lib 
ID.... ...... ........ ...... ........ .. I IDGeneral Radionuclide Analysis Library

Eff.= 1/[6.66e-002*EnA-2.92e+000 + 4.02e+002*En"8.62e-001] 12-05-96 10:47

Gamma Fraction Limit >= . . . 80.00 % I Decay Limit <=. . . . 8.000 Halflives

INITIAL-NUCLIDE IDENTIFICATION

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 

5 
S 5 

5 
5

N-347

Pk# Energy Counts Nuclide Energy Fraction Eff Decay Conc

186.10 
186.10 
186.10 
186.10 
186.10 
186.10 
186.10 
186.10 
186.10 
186.10 
186.10.  
238.43 
238.43 
238.43 
238.43 
238.43 
238.43 
238.43 
238.43 
294.82 
294.82 
294.82 
294.82 
294.82 
294.82 
294.82 
294.82 
294.82 
337.25 
337.25 
337.25 
337.25 
337.25

2. 68e+000 
8.98e-001 
4.47e+001 
4.38e-001 
1. 07e+000 
5.05e+000 
2.36e-001

97 
97 
97 
97 
97 
97 
97 
97 
97 
97 
97 

273 
273 
273 
273 
273 
273 
273 
273 
115 
115 
115 
115 
115 
115 
115 
115 
115 

61 
61 
61 
61 
61

Mo-99 
Cu-67 
Ga-67 
U-235 
Ra-226 
Xe-125 
In-ll4m 
Pt-197 
Hg-197 
Zn-72 
Mo-101 
Xe-133m 
Fr-223 
Th-227 
U-235 
TH-232 
Te-131m 
Ra-224 
Xe-125 
Ce-143 
U-238 
Ir-192 
Tl-210 
Ag-ll3 
TB-160 
Pa-231 
Pa-233 
Ga-67 
Mg-27 
Au-196 
Te-131m 
Np-239 
In-1l5m

181.07 
184.50 
184.60 
185.72 
186.20 
188.43 
190.24 
191.31 
191.38 
.191.50 
191.93 
233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
.241.08 
243.40 
293.26 
2'95. 2 2 
295'.96 
296.00 
298.40 
298.57 
299.90 
3O00.1 
300.20 
332.73 
332.90 
334.27 
334.30 
336.20

0.0629 
0.4700 
0.2360 
0.5400 

0.5500 
0.1564 
0.0350 
0.0057 
0.0940 
0.1810 
0.1000 

0.1100 
0.4310 
0.0755 

0.2871 
0.4200 
0.1920 
0.2872

9.67e-003 
9. 67e-003 
9. 67e-003 
9. 67e-003 

9.67e-003 
9. 67e-003 
9. 67e-003 
9.67e-003 
9. 67e-003 
9.67e-003 
8.25e-003 

8. 25e-003 
8.25e-003 
8. 25e-003 

8.25e-003 
7.01e-003 
7.01le-003 
7.01le-003

9. 95e-001 
9. 94e-001 
9.96e-001 
1.00e+000 

9. 80e-001 
1. 00e+000 
9. 81e-001 
9. 95e-001 
9. 93e-001 
3.31e-001 
9. 94e-001 

1. 00e+000 
1. 01e+000 
9.89e-001 

9.80e-001 
9.90e-001 
1.00e+000 
1. 00e+000

1.66e+000 
2.22e-001 
4 .42e-001 
1.92e-001 

1. 93e-001 
6. 64e-001 
3.02e+000 
1. 83e+001 
1.l11e+000 
1.73e+000 
3 .45e+000 

3 .11e+000 
7.88e-001 
4.59e+000 

1.22e+000 
4 .09e-001 
8.82e-001 
5.91e-001

0.0900 7.01e-003 
0.2740 7.01e-003

9.38e-001 2.01e÷000 
1.00e+000 6.20e-001

0.0633 
0.1900 
0.0100 
0.2300 
0.0952 
0.0200 
0.4590

7.01le-003 
7.01le-003 
6. 29e-003 
6.29e-003 
6. 29e-003 
6. 29e-003 
6.29e-003

9. 99e-001 
9. 96e-001 
2 .25e-001 
9. 98e-001 
9.89e-001 
9. 94e-001 
9.27e-001



5 
5 
5 

<J 6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
9 
9 
9 
9 
9 
9 
9 

10 
10 
11 
.11 

11 
11 
11 
Ii 
11 
13

337.25 
337.23 
337.25 
337.25 
337.25 
337.25 
351.29 
351.29 
351.29 
351.29 
351.29 
351.29 
351.29 
351 .29 
351.29 
509.09 
509.09 
509.09 
509.09 
509.09 
509.09 
509.09 
509.09 
581.10 
581.10 
607.22 
607.22 
607.22 
607.22 
607.22 
607.22 
607.22 
907.58 
907.58 
965. 16 
965 .16 

965 .16 
965.16 
965 .16 

965.16 
965.16 

1756. 16

0.7:00 6.29e-%3 
0.1201 6.29e-003

2. Ru-95 
61 TH-232 
61 Ra-223 
61 Ac-228 
61 Cs-136 
61 Cs-136 

341 HF-181 
341 Ho-167 
341 Pt-197m 
341 Na-24 
341 Bi-211 
341 U-235 
341 U-238 
341 Au-196 
341 Ba-133 
118 Mo-101 
118 Te-121 
118 Tl-208 
118 Kr-79 
118 Annihila 
118 Zn-71m 
118 Rh-106m 
118 KR-85 
133 Tl-208 
133 TH-232 
149 Sb-124 
149 Cs-134 
149 Kr-79 
149 Sb-125 
149 Bi-214 
149 U-238 
149 Ir-192 
111 TH-232 
111 Ac-228 
47 TB-160 
47 EU-152M 
47 Eu-152 
47 Ac-228 
47 TB-160 
47 Ac-228 
47 TH-232 
42 IN-116M

336 .40 
338.40 
338.60 
338.70 
340.60 
340.60 
345.95 
346.50 
346.50 
346.55 
351.00 
351.10 
351.99 
355.70 
356.00 
505.88 
507.59 
510.72 
511.00 
511.00 
511.55 
511.70 
514 .00 
583 .14 

583 .14 
602.72 
604.66 
606.10 
606.82 
609.30 
609.32 
612.45 
911.07 
911.20 
962.36 
963.50 
964.00 
964.40 
966.17 
968.80 
968.90 

1752.42

0.2550 2.57e-003 

0.1746 2.57e-003 
0.0289 1.53e-003

0.4890 
0.4676 
0.1400 
0 .5700 
0.1110 
0.0100 

0.1200 
0.3710 
0.8760 
0.6200 
0.1135 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.9830 
0.9756 
0.0810 
0.0520 

0.4609 
0.0543 
0.2900 

0.1000 
0.1200 
0.1433

6. 29e-003 
6. 29e-003 
6 08e-003 
6. 08e-003 
6. 08e-003 
6. 08e-003 

6.08e-003 
6. 08e-003 
6. 08e-003 
6.08e-003 
4.44e-003 
4.44e-003 

4. 44e-003 
4.44e-003 
4.44e-003 
4.44e-003 
4.44e-003 

3. 97e-003 
3. 82e-003 
3.82e-003 
3.82e-003 
3.82e-003 

3.82e-003 
3.82e-003 
2. 71e-003 

2. 57e-003 
2.57e-003 
2. 57e-003

1.00e+000 7.44e-001 

1.01e+000 1.08e+000 
6.99e-001 1.41e+001

INITIAL NUCLIDE EVALUATION 

Nuclide Energy Fraction Status Halflives 
S=

0.1070 Absent 
0.1920 Present 
0.3710 Present 
0.4609 Present 
0.1504 Absent 
1.2813 ABSENT 
0.1750 Absent 
0.4310 Present 
0.1201 Present 
0.3090 Present 
0.2900 Present 
0.1746 Present

1.0239/ 1.2813 = 79.9110 !k) 0.000

N-348

9.99e-001 
9. 99e-001 
1. 00e+000 
8. 96e-001 
8. 09e-001 
9. 77e-001 

1. 00e+000 
1.00e+000 
9. 98e-001 
1.00e+000 
3.31e-001 
9. 99e-001 

9.90e-001 
1. 00e+000 
9. 17e-001 
8.56e-001 
1. 00e+000 

1.01e+000 
1.00e+000 
1. 00e+000 
9. 90e-001 
1. 00e+000 

1.00e+000 
1.00e+000 
1. 01e+000 

1.00e+000 
9. 64e-001 
1. 00e+000

2.06e-001 
2.15e-00! 
4. 15e+000 
1.14e+000 
6 . 47e+000 
5.94e÷001 

4. 84e+000 
1. 56e+000 
6. 65e-001 
9.37e-001 
7. 31e+000 
1.56e+000 

1 .85e.000 
2. 75e-00! 
1. 07e+000 
3.72e-001 
6.70e+001 

1. lle+000 
4. lle-001 
4.14e-001 
5.03e+000 
7. 76e+0Q0 

8. 73e-001 
7. 43e+000 
1.45e+000 

1.90e+000 
1.64e+000 
1.32e+000

U-238

TH-232

77.11 
295.22 
351.99 
609.32 

1764.28 
Total 
77.11 

238.63 
338.40 
583.14 
911.07 
968.90

• ,C 0 l29-e



Hgg- I37 

SPt-197 

Fr-223 

Ba-133 

U-235 

TB-160 

Cu-67 

Ga-67 

Te-131m 

"lip - 239

Tocal 
77.35 
80.20 

191.38 
268.73 
Total 
77.35 

191.31 
Total 
80.00 

234.60 
Total 
81.00 

276.40 
302.85 
356.00 
383.85 
Total 
81.07 
83.78 

143.76 
185.72 
236.00 
269.60 
351.10 
Total 
86.80 

197.04 
215.65 
298.57 
876.37 
962 .36 
966.17 

1177.95 
1271.88 

Total 
93.30 

184.50 
Total 
93.30 

184.60 
300.20 
Total 

102.06 
149.71 
200.63 
240.93 
334.27 
452.30 
773.67 
782.49 
793.75 
822.78 
852.21 

1125.46 
1206.60 

Total 
106.10 
209.80 
228.10

S.4997 
0.1900 
0.0340 
0. 0057 
0.0005 
0.2302 
0.1700 
0.0350 
0.2050 
0.0001 
0.0001 
0. 0002 
0.3429 
0.0709 
0.1816 
0. 6200 
0.0897 
1.3051 
0.1480 
0 .2460 
0 .1050 
0.5400 
0. 1100 
0 .1340 
0.1200 
1.4030 
0 .1340 

0.0524 
0.0402 
0 .2740 

0.3000 
0 .1000 
0.2550 
0.1550 
0.0760 
1.3866 
0.1690 
0.4700 
0.6390 
0.3800 
0.2360 
0.1900 
0.8060 
0.0790 
0.2054 
0.0752 
0.0755 
0.0952 
0.0567 
0.3800 
0.0775 
0.1380 
0.0609 
0.2093 
0.1137 
0.0971 
1.6635 
0.2320 
0.0410 
0.1270

PRESENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Unable to 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Present 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Absent 
Present 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent

0.6200/ 1.3051 = 

0.7700/ 1.4030 = 

0.6290/ 1.3866 = 

0.4700/ 0.6390 = 

0.4260/ 0.8060 = 

0.1707/ 1.6635 -

1.3247/ 1.4997 = 

0.0057/ 0.2302 = 

0.0350/ 0.2050 =

N-349

Calc 
0.0001/ 0.0002

2.4761 ) 

17.0732 U) 

50.0000 %) 

47.5059 %) 

54.8824 U) 

45.3628 %) 

73.5524 t) 

52.8536 %) 

10.2615 %)

0. 00C 

0. OOC 

0.000 

0.000 

0.000 

0.000 

0.000



Hoo-167 321.30 
346.50 
Total 

.,-196 332.90 
355.70 
Total 

In-115m 336.20 
Total 

Ru-95 336.40 
1096.80 

Total 
Cs-136 340.60 

340.60 
818.50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Pt-197m 346.50 

Total 
Na-24 346.55 

857.55 
1368.53 
1732.10 

Total 
Bi-211 351.00 

Total 
-71m 386.28 

487.34 
"511.55 
596.97 
620.19 
Total 

Rh-106m 450.80 
511.70 
616.10 
748.50 

1046.70 
Total 

Te-121 507.59 
573.14 
Total 

Tl-208 510.72 
583.14 
Total 

Annihila 511.00 
Total 

KR-85 514.00 
Total 

Cs-134 563.26 
569.29 
604.66 
795.76 
801.84 
Total 

<-JSb-124 602.72 
645.82

3. 3700 
0.4333 
0.2390 
0 .5700 
0.8090 
0.2300 
0 .8760 
1.1060 
0.4590 
0.4590 
0 .7100 

0 .2100 
0.9200 
0.4890 
0.4676 
0.9970 
0.9970 
0.7976 
0.7980 
0.1974 
4.7436 
0.1110 
0.1110 
0.0100 
0.0100 
1.0000 
0.0100 
1.0300 
0.0001 
0.0001 
0.9200 
0.6164 
0.2806 
0.2760 
0.5612 
2.6542 
0.2450 
0.8640 
0.2040 
0.1950 
0.3070 
1.8150 
0.1767 
0.8030 
0.9797 
0.0001 
0.0001 
0.0002 
1.0000 
1.0000 
0.0041 
0.0041 
0.0838 
0.1543 
0.9756 
0.8544 
0.0873 
2.1554 
0.9830 
0.0723

Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
Present 
PRESENT 
Present 
PRESENT 
Present 
Absent 
ABSENT 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present 
PRESENT 
Unable.to 
Absent 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Present 
Absent 
ABSENT 
Unable to 
Unable to 
PRESENT ( 
Unable to 
PRESENT 
Present 
PRESENT 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Present 
Absent

0.0633/ 0.4333 

0.5700/ 0.8090 = 

1.1060/ 1.1060 = 

0.4590/ 0.4590 = 

0.7100/ 0.9200 = 

0.9566/ 4.7436 =

0.1110/ 
Calc 

0.0100/ 
Calc 

0.0001/

0.1110 = 

1.0300 = 

0.0001 =

0.2806/ 2.6542 = 

0.8640/ 1.8150 =

0.1767/ 
Calc 
Calc 

0.0002/ 
Calc 

1.0000/

0.9797 = 

0.0,002 = 

1.0000 =

0.0041/ 0.0041 = 

0.9756/ 2.1554 =

14.6088 %; 

70.4574 %) 

100.0000 01) 

100.0000 %) 

77.1739 %) 

20.1661 %) 

100.0000 %0) 

0.9709 U) 

100.0000 %) 

10.5719 %) 

47.6033 %) 

18.0361%) 

100.0000 %) 

100.0000 %) 

100.0000 PC) 

45.2631 %)

N-350

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



Ra-226 186.2-0 

Tocal 
Xe-125 188.43 

243.40 
Total 

In-114m 190.24 
558.43 
725.24 

1283.67 
1299.83 

Total 
Mo-101 191.93 

505.88 
590.82 
695.53 

1012.35 
Total 

Ac-228 209.50 
338.70 
790 .50 

911.20 
964.40 
968 .80 
Total 

Xe-133m 233.20 
Total 

Th-227 236.00 
329.90 
Total 

.- 224 241.08 
Total 

Kr-79 261.30 
397.50 
511.00 
606.10 
Total 

Pa-231 283.60 
299.90 
302.50 
Total 

Ce-143 293.26 
664.55 
721.96 
Total 

Ir-192 295.96 
308.46 
316.51 
468.06 
612.45 
Total 

Tl-210 296.00 
795.00 

1060.00 
1210.00 
1310.00 

Total 
Ag-113 298.40 

Total 
Pa-233 300.10

3 -390 
0.0001 
0.0001 
0.5500 
0.2871 
0.8371 
0 .1564 

0 .2850 
0.2810 
0.0003 
0 .0012 
0.7239 
0.1810 
0 .1135 
0. 1930 
0 .0660 
0.1135 
0.6670 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0006 
0.1000 
0.1000 
0.0001 
0.0001 
0.0002 
0.0001 
0.0001 
0.1270 
0.0950 
0.1500 
0 .0810 
0 .4530 
0.0001 
0.0001 
0.0001 
0.0003 
0.4200 
0.0525 
0.0512 
0.5237 
0.2872 
0.2965 
0.8290 
0.4808 
0.0543 
1. 9478 
0.0001 
0 .0001 
0.0001 
0.0001 
0.0001 
0.0005 
0.0900 
0.0900 
0.0633

0. 0520/ 
Calc 

0.0001/

3.3390 = 

0.0001 = 100.0000 %.

ABSENT 
Unable to 
PRESENT 
Present 
Present 
PRESENT 
Present 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Present

0.1564/ 0.7239 =

Present 
Absent 
Absent 
Absent 
ABSENT ( 0.2945/ 
Absent 
Unable to Calc 
Absent 
Unable to Calc 
Unable to Calc 
Unable to Calc 
ABSENT ( 0.0004/ 
Present 
PRESENT C 0.1000/ 
Unable to Calc 
Absent 
ABSENT ( 0.0001/ 
Unable to Calc 
PRESENT ( 0.0001/ 
Absent 
Absent 
Present 
Present 
ABSENT ( 0.2310/ 
Absent 
Unable to Calc 
Absent 
ABSENT ( 0.0001/ 
Present 
Absent 
Absent 
PRESENT ( 0.4200/ 
Present 
Absent 
Absent 
Absent
Present 
ABSENT C 0.3415/ 
Unable to Calc 
Absent 
Absent 
Absent
Absent 
ABSENT 
Present 
PRESENT 
Present

0.6670 =

0.0006 = 

0.1000 = 

0.0002 = 

0.0001 =

0.4530 = 

0.0003 = 

0.5237 = 

1.9478 =

0.0001/ 0.0005 =

21.6052 %) 

44.1529 %) 

66.6667 01) 

100.0000 %) 

50.0000 U) 

100.0000 %) 

50.9934 %) 

33.3333 %) 

80.1986 %) 

17.5326 %) 

20.0000 %)

0.0900/ 0.0900 = 100.0000 %)

0.8371/ 0.8371 = 100.0000 %)

N-351

0 a a 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



277.53 
3 15.9 

334.30 
Total 

'-152M 121.78 
344.20 
841.60 
963 .50 

Total 
Eu-152 121.78 

244 .67 
344.30 
778. 90 
964 .00 

1085 .80 
1112.07 
1408.08 

Total 
HF-181 133.05 

136.25 
345.95 
482.16 
Total 

IN-116M 137.92 
244.59 
416.88 
463 .13 

818.65 
1097.23 
1293.49 
1507.50 
1601.12 
1752.42 
2212.21 

Total 
Mo-99 140.51 

181.07 
739.40 
Total 

Ra-223 144.30 
154.30 
269.60 
338.60 
Total 

Zn-72 144.70 
191.50 
Total 

Mg-27 170.82 
332.73 
843.80 

1014.50 
Total 

Sb-125 176.29 
380.51 
427.95 
463.51 
600.77 
606.82 
636.15 
671.66

31420 
-3i150 

0.0200 
0 .5770 
0.0720 
0.0250 
0.1470 
0.1200 
0 .3640 
0.3068 
0.0772 
0 .2720 

0 .1272 

0. 1433 
0.1010 
0 .1340 
0.2073 
1.3688 
0.4300 
0.0610 
0.1400 
0 .8600 
1.4910 
0.0350 
0.0038 
0 .2937 
0 .0083 

0 .1372 

0 .6791 
1.0000 
0.1186 
0.0107 
0.0289 
0 .1858 

2 .5011 
0 .0379 
0 .0629 

0.1260 
0 .2268 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.8300 
0.0940 
0.9240 
0.0070 
0.0100 
0.7140 
0.2860 
1.0170 
0.0630 
0.0140 
0.2960 
0.1000 
0.1840 
0.0520 
0.1120 
0.0180

Absent 
Abs e nrt 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Unable to 
ABSENT 
Absent 
Present 
ABSENT.  
Absern 
Unable to 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent

0.0200/ 0.5770 = 

0.1200/ 0.3640 = 

0.1433/ 1.3688 = 

0.1400/ 1.4910 = 

0.0289/ 2.5011 = 

0.0629/ 0.2268 =

Calc 
0.0001/ 0.0004 =

0.0940/ 0.9240 =

3.4662 1) 

32.9670 %i) 

10.4690 %) 

9.3897 %) 

1.1555 %) 

27.7266 U) 

25.0000 %) 

10.1732 %)

Calc

0.0100/ 1.0170 = 0.9833 %)

N-352

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .000

0.000



*722JB 3 1:30 Absent 
-691.2 0.4900 Absent 

Total 1.6583 ABSENT ( 0.9830/ 1.6583 59.2776 %1 0.0C0 
3i-214 609.30 0.0001 Unable to Calc 

768.40 0.0001 Absent 
1120.30 0.0001 Absent 
1764.50 0.0001 Absent 

Total 0.0004 ABSENT ( 0.0001/ 0.0004 25.0000 %) 0.00C 
------------------------------------------------------------------------------

PEAK CONTRIBUTION CORRECTION 

Reference Energy Line ===>> Calculated Contribution 
Pk# Old Area Nuclide Energy cts/dis Ref Area Energy cts/dis New Area 

3 273 TH-232 911.07 7.85e-004 111 238.63 3.56e-003 273 
5 61 TH-232 911.07 7.85e-004 111 338.40 7.55e-004 61 
8 133 TH-232 911.07 7.85e-004 111 583.14 1.23e-003 133 

...............................----------------------------------------------..  

PEAK INTERFERENCE CORRECTION 

Pk# New Area Nuclide Energy Status 

3 0 Xe-133m 233.20 Deleted [ Net < Critical Level 
3 0 Ra-224 241.08 Deleted Net < Critical Level ] 
3 0 Xe-125 243.40 Deleted [ Net < Critical Level 
5 0 Au-196 332.90 Deleted [ Net < Critical Level ] 
5 0 In-li5m 336.20 Deleted [ Net < Critical Level 
8 0 Tl-208 583.14 Deleted [ Net < Critical Level 
.............................----------------------------------------------..  

SECONDARY NUCLIDE EVALUATION 

Nuclide Energy Fraction Status Halflives 

Xe-125 188.43 0.5500 Present 
243.40 0.2871 Absent 
Total 0.8371 ýABSENT ( 0.5500/ 0.8371 = 65.7030 k) 0.000 

Xe-133m 233.20 0.1000 Absent 
Total 0.1000 ABSENT ( 0.0000/ 0.1000 = 0.0000 %) 0.000 

Ra-224 241.08 0.0001 Absent 
Total 0.0001 ABSENT ( 0.0000/ 0.0001 = 0.0000 %) 0.000 

Au-196 332.90 0.2300 Absent 
355.70 0.8760 Present 
Total 1.1060 ABSENT ( 0.8760/ 1.1060 = 79.2043 %) 0.000 

In-ll5m 336.20 0.4590 Absent 
Total 0.4590 ABSENT, ( 0.0000/ 0.4590 = 0.0000 %) 0.000 

Tl-208 510.72 0.0001 Unable to Calc 
583.14 0.0001 Absent 
Total 0.0002 ABSENT ( 0.0001/ 0.0002 = 50.0000 %) 0.000 

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

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
.clide (keV) (pCi /g ) (hrs) Found Fraction 

TH-232 Average: 9.79e-001 +-7.5le-002 1.24e+014 5 of 6 0.00 
238.63 7.88e-001 +-l.06e-001

N-353



-226 
i-143 

SAg-ll3 
Pt-197m 
Bi-211 
Annihila 
KR-85

5 83 .14 

911.07 
968.90 
186 .20 
293 .26 
298.40 
346.50 
351.00 
511.00 
514.00

8. 29e-001 
1. 11e+000 
1.45e+000 
1. 08e+000 

4.09e-001 
2. 01e+000 
6 .47e+000 

6. 70e+001

÷-3.21e-0C: 
+-1.55e-001 
+-2.02e-001 
÷-2.82e-001 

BKG 
+-9.46e-002 
+-4.66e-001 
÷-5.72e-001 

BKG 
I.D.Only 

+-1.19e+001

1. 00e+012 
3 30e+001 
5. 37e+000 
1. 57e+000 
1. 00e+012 
1. 00e+003 
9 .39e+004

TOTAL: 7.69e+001 pCi /g MPC Total: 2.04 
-------------------------------------------------------------------------------

UNKNOWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

607.22 1245.27 149 19 26 81 1.43 1.083e+001 
1454.69 3007.18 358 20 12 13 2.55 5.517e÷001 
1756.16 3633.93 42 8 10 7 2.04 7 .613e+000

N-354

1 of 
I of 
1 of 
I of 
1 of 
1 of 
1 of

2 . 04
1 
3 
1 
1 
1 
1 
1



Neely Nuclear Research Center 

Quantum Technology 
GDR C Version 5.0 

Sample ID SC-2 

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

Sample Size ........ 6.10e+002 g Spectrum File .......... TEMP.SP( 
Sampling Start ..... 10-09-97 14:32 Counting Start ..... .10-09-97 14:3; 
Sampling Stop ..... 10-09-97 14:32 Live Time ........... 3600 Se( 
Current Date ...... 10-14-97 10:02 Real Time...........0 Sec 
------------------------------------------------------ 

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

Detector #: 22 
Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*ChA2 + 0.00e+000*ChA3 12-05-96 10:47 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*EnA3 12-05-96 10:47 
Where En = Sqrt(Energy in keV) 

...........................-------------------------------------------------...  

Sensitivity . . ........ .2.00 1 Search Start / End ..... . 0 / 409E 
Sigma Multiplier ......... 1.00 
................------------------------------ 

-------------------...  

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 238.07 477.81 119 20 26 156 1.04 a 
2 240.01 481.86 291 31 46 304 1.08 b 

" "-- 3 350.79 712.16 34 20 34 147 1.00 a NET < CL 
4 353.51 717.81 74 27 48 219 1.21 b 
5 512.46 1048.28 65 20 34 127 1.26 
6 585.17 1199.44 138 18 25 68 1.32 
7 606.47 1243.72 56 19 33 94 1.55 a 
8 611.43 1254.04 88 20 34 97 1.38 b 
9 913.74 1882.54 70 14 23 42 1.14 

10 1452.70 3003.03 105 14 20 30 2.57 
11 1464.21 3026.97 282 18 14 17 1.93

N-355



Neely Nuclear Research Center 

Quantum Technology 
GDRC Nuclide Activity Summary 

Sample ID: SC-2 

-------------------------------------------------------------------------------
Sample Size ... ....... 6.10e+002 g Spectrum File ............... TEMP.SPC 
Sampling Start ....... .10-09-97 14:32 Counting Start ....... .. 10-09-97 14:32 
Sampling Stop ....... .10-09-97 14:32 Buildup Time .......... .0.00e+000 Hrs 
Current Date ......... 10-14-97 10:02 Decay Time .... ........ 0.00e+000 Hrs 
----------------------------------------------------------------------------------
Efficiency Filec:\gdr\eff\550mlliq.ef Library File. . .c:\gdr\library\nes.ilib 
ID ................................. IIDGeneral Radionuclide Analysis Library

Eff.= 1/[6.66e-002*En -2.92e+000 + 4.02e+002*EnA8.62e-001] 12-05-96 10:47
Gamma Fraction Limit >= ... 80.00 %1 1 Decay Limit <= .. ... 8.000 Halflives

INITIAL NUCLIDE IDENTIFICATION

Pk# Energy Counts Nuclide Energy Fraction Eff Decay Conc

2 

2 
4 

4 
5 

5 
5 
5 
6 

6 
6 
7 
7 
7 
7 
7 

8 
8

238.07 
238.07 
238.07 
238.07 
238.07 
240.01 
240.01 
240.01 
240.01 
240.01 
240.01 
353.51 
353.51 
353.51 
353.51 
353.51 
512.46 
512.46 
512.46 
512.46 
512.46 
512.46 
512.46 
585.17 
585.17 
585.17 
606.47 
606.47 
606.47 
606.47 
606.47 
611.43 
611.43

119 
119 
119 
119 
119 
291 
291 
291 
291 
291 
291 

74 
74 
74 
74 
74 
65 
65 
65 
65 
65 
65 
65 

138 
138 
138 

56 
56 
56 
56 
56 
88 
88

Xe-133m.  
Fr-223 
Th-227 
U-235 
TH-232 
Te-131m 
Ra-224 
Xe-125 
IN-116M 
Eu-152 
SM-155 
Bi-211 
U-235 
U-238 
Au-196 
Ba-133 
Te-121 
Tl-208 
Kr-79 
Annihila 
Zn-71m 
Rh-106m 
KR-85 
Tl-208 
TH-232 
Mo-101 
Sb-125 
Sb-124 
Cs-134 
Kr- 79 
Sb-125 
Bi-214 
U-238

233.20 
234.60 
236.00 
236.00 
238.63 
240.93 
241.08 
243.40 
244.59 

.244.67 
245.73 
351.00 
351.10 
351.99 
355.70 
356.00 
507.59 
510.72 
511.00 
511.00 
5l. 55 
511.70 
514.00 
583.14 
583.14 
590.82 
600.77 
602.72 
604.66 
606.10 
606.82 
609.30 
609.32 

N-356

0.1000 8.26e-003 9.94e-001 1.78e+000

0.1100 
0.4310 
0.0755 

0.2871 
0.0038 
0.0772 
0.0373 

0.1200 
0.3710 
0.8760 
0.6200 
0.1767 

0.1500 
1.0000 
0.2806 
0.8640 
0.0041 

0.3090 
0.1930 
0.1840 
0.9830 
0.9756 
0.0810 
0.0520

8.26e-003 
8.26e-003 
8.21e-003 

8 .2le-003 
8.21e-003 
8.21e-003 
8.21e-003 

6. 05e-003 
6. 05e-003 
6.05e-003 
6. 05e-003 
4 .42e-003 

4.42e-003 
4.42e-003 
4.42e-003 
4. 42e-003 
4.42e-003 

3 .95e-003 
3 .95e-003 
3 .83e-003 
3 .83e-003 
3 .83e- 003 
3 .83e-003 
3 .83e- 003

1. 00e+000 
1. 01e+000 
9. 89e-001 

9. 80e-001 
6. 99e-001 
1. 00e+000 
4 .51e-001 

1.00e+O000 
1 .00e+000 
9.98e-001 
1.00e+000 
9.99e-001 

9. 90e-001 
1.00e+000 
9. 17e-001 
8 .56e-001 
1. 00e+000 

1. 01e+000 
3 .31e-001 
1.00e+000 
1. 00e+000 
1. 00e+000 
9.90e-001 
1. 00e+000

1. 61e+000 
4 .08e-001 
5 .84e+000 

1. 55e+000 
1. 64e+002 
5.65e+000 
2 .59e+001 

1.26e+000 
4 .05e-001 
1. 72e-001 
2.43e-001 
1.03e+000 

1. 22e+000 
1. 81e-001 
7. 04e-001 
2.45e-001 
4 .41e+001 

1.38e+000 
6. 73e+000 
9. 79e-001 
1.83e-001 
1.85e-001 
2.25e+000 
3.46e+000

0.4609 3.80e-003 1.00e+000 6.17e-001



8 

8 

9 
9 

Ii

.11 43 
6, 1. 43 

611.43 
913 .74 
913 .74 
913 .74 

1464.21

:r-192 
Ag-10 8m 
Rh-106m 
Ag- 112 
TH-232 
Ac-228 
Sb-129 
K-40

0. 343 
0.9320 
0.2040 
0.4200 
0.2900

INITIAL NUCLIDE EVALUATION

Nuclide Energy Fraction Status Halflives

Absent 
Absent 
Present 
Present 
Absent 
ABSENT 
Absent 
Present 
Absent 
Present 
Present 
Absent 
ABSENT 
Absent 
Unable to 
ABSENT 
Absent 
Absent 
Absent 
Present

U-238 77.11 
295.22 
351.99 
609.32 

1764.28 
Total 

TH-232 77.11 
238.63 
338.40 
583.14 
911.07 
968.90 
Total 

Fr-223 80.00 
234.60 
Total 

-133 81.00 
276.40 
302.85 
356.00 
383.85 
Total 

U-235 81.07 
83.78 

143.76 
185.72 
236.00 
269.60 
351.10 
Total 

Te-131m 102.06 
149.71 
200.63 
240.93 
334.27 
452.30 
773.67 
782.49 
793.75 
822.78 
852.21 

1125.46 
1206.60 

Total 
Sm-155 104.30 

141.41

0.8319/ 1.2813 = 

1.0300/ 1.4997 =

Calc 
0.0001/ 0.0002 =

0.1070 
0 .1920 

0 .3710 
0.4609 
0.1504 
1.2813 
0. 1750 
0.4310 
0.1201 
0.3090 
0.2900 
0.1746 
1.4997 
0.0001 
0 .0001 
0.0002 
0 .3429 
0.0709 
0.1816 
0.6200 
0.0897 
1. 3051 
0.1480 
0 .2460 
0.1050 
0.5400 
0.1100 
0.1340 
0.1200 
1.4030 
0.0790 
0.2054 
0.0752 
0.0755 
0.0952 
0.0567 
0.3800 
0.0775 
0.1380 
0.0609 
0.2093 
0 .1137 
0 .0971 
1.6635 
0 .7464 
0 .0202

0.2300/ 1.4030 =

64.9262 %) 

68.6804 %) 

50.0000 0%) 

47.5059 %) 

16.3934 %) 

4.5386 %)

0. 00C 

0.000 

0.000 

0.000 

0.000 

0.000

Absent 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Absent

(

0.0755/ 1.6635 =

N-357

612.45 
614.37 
616.10 
617.40 
911.07 
911.20 
914.60 

1460.81

3.80e-^03 
3.80e-003 
3. 80e-003 
2.69e-003

88 
88 
70 
70 
70 

282
0.2140 2.69e-003 
0.1070 1.79e-003

-. O0e÷000 3.O•e-00 

8.56e-001 i.63e+00.  
8.97e-001 7.56e-00: 
1.01e+000 1.09e+00C 

9.25e-001 1.62e+OOC 
1.00e+000 1.81e+001

0.6200/ 1.3051 =(

(



141.41 
245 .73 

Np-239 106.10 
209.80 
228. !0 
277 .60 

315 .90 
334.30 
Total 

EU-152M 121.78 
344.20 
841.60 
963.50 
Total 

Eu-152 121.78 
244.67 
344.30 
778 .90 

964.00 
1085 .80 
1112.07 
1408.08 

Total 
IN-116M 137.92 

244.59 
416.88 
463 .13 
818.65 

1097.23 
1293.49 
1507.50 
1601.12 
1752 .42 
2212 .21 

Total 
Fe-59 142.65 

192.34 
1099.22 
1291.56 

Total 
Ra-223 144.30 

154.30 
269.60 
338.60 
Total 

Zn-72 144.70 
191.50 
Total 

Sb-125 176.29 
380.51 
427.95 
463.51 
600.77 
606.82 
636.15 
671.66 
Total 

Ra-226 186.20 
Total

0.0202 
3)373 

0.8039 
0. 2320 
0.0410 
0.1270 
0.1420 
0.0150 
0.0200 
0.5770 
0.0720 
0 .0250 

0 .1470 

0.1200 
0.3640 
0.3068 
0 .0772 

0 .2720 
0 .1272 

0.1433 
0.1010 
0.1340 
0.2073 
1.3688 
0.0350 
0 .0038 
0.2937 
0.0083 
0.1372 
0.6791 
1.0000 
0.1186 
0 .0107 
0.0289 
0.1858 
2.5011 
0.0103 
0.0311 
0.5680 
0.4320 
1.0414 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.8300 
0.0940 
0.9240 
0.0630 
0.0140 
0.2960 
0.1000 
0.1840 
0.0520 
0.1120 
0 .0180 
0.8390 
0.0001 
0.0001

Absent 
Present 
ABSENT 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
ABSENT 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT 
Absent 
Present 
Absent 
Absent 
ABSENT 
Absent 
Absent 
Absent 
Unable to 
ABSENT 
Absent 
Present.  
ABSENT' ( 
Absent 
Absent 
Absent 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT 
Unable to 
PRESENT (

0.0373/ 0.8039 = 

0.0200/ 0.5770 = 

0.0250/ 0.3640 = 

0.3492/ 1.3688 = 

0.0038/ 2.5011 = 

0.0311/ 1.0414 =

Calc 
0.0001/ 0.0004 =

0.0940/ 0.9240 =

0.0520/ 
Calc 

0.0001/

0.8390 = 

0.0001 =

4.6425 1) 

3.4662 %) 

6.8681%) 

25.5114 %) 

0.1519 %) 

2.9864 %) 

25.0000 %) 

10.1732 %) 

6.1979 %) 

100.0000 %)

N-358

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000



233-2 300 10 

To:a.  
Au-196 332.90 

355.70 
Total • _ j i -l l ~ m 3 3 6 . 2 0 

Total 
Ru-95 336.40 

1096.80 
Total 

Cs-136 340.60 
340.60 
818.50 
818.50 

1048.07 
1048.10 
1235.34 

Total 
Bi-211 351.00 

Total 
Zn-71m 386.28 

487.34 
511.55 
596.97 
620.19 
Total 

Ag-108m 434.00 
614.37 
722.95 
Total 

..1-106m 450.80 
511.70 
616.10 
748.50 

1046.70 
Total 

Te-121 507.59 
573.14 
Total 

Tl-208 510.72 
583.14 
Total 

Annihila 511.00 
Total 

KR-85 514.00 
Total 

Sb-129 544.70 
812.80 
914.60 

1030.10 
Total 

Bi-214 609.30 
768.40 

1120.30 
1764.50 

Total 
,-40 1460.81 

Total

0.0633 
0 .3700 
0.4333 
0.2300 
0.8760 
1.1060 
0.4590 
0.4590 
0 .7100 

0.2100 
0.9200 
0 .4890 

0.4676 
0.9970 
0 .9970 

0 .7976 
0.7980 
0. 1974 
4 .7436 

0.0001 
0.0001 
0 .9200 

0 .6164 
0.2806 
0.2760 
0 .5612 

2.6542 
0.9050 
0.9320 
0.9230 
2.7600 
0.2450 
0.8640 
0.2040 
0.1950 
0.3070 
1.8150 
0.1767 
0.8030 
0.9797 
0.0001 
0.0001 
0.0002 
1.0000 
1.0000 
0.0041 
0.0041 
0.1920 
0.4600 
0.2140 
0.1350 
1.0010 
0.0001 
0.0001 
0.0001 
0.0001 
0.0004 
0.1070 
0.1070

Present 
Absent 
ABSENT 
Absent 
Present 
ABSENT 
Present 
PRESENT

0 

0 

0
Present 
Absent 
ABSENT ( 0 
Present 
Present 
Absent 
Absent 
Absent 
Absent 
Absent 
ABSENT ( 0 
Unable to Cali 
PRESENT ( 0 
Absent 
Absent 
Present 
Absent 
Absent 
ABSENT ( 0.  
Absent 
Present 
Absent 
ABSENT ( 0.  
Absent 
Present 
Present 
Absent 
Absent 
ABSENT C 1.  
Present 
Absent 
ABSENT ( 0.  
Unable to Calc 
Unable to Calc 
PRESENT ( 0.  
Unable to Calc 
PRESENT ( 1.  
Present 
PRESENT ( 0.  
Absent, 
Absent 
Present 
Absent 
ABSENT ( 0.  
Unable to Calc 
Absent 
Absent 
Absent 
ABSENT ( 0.  
Present 
PRESENT ( 0.

.0633/ 0.4333 = 

.8760/ 1.1060 = 

.4590/ 0.4590 = 

.7100/ 0.9200 =

.9566/ 

.0001/

4.7436 = 

0.0001 =

2806/ 2.6542 = 

9320/ 2.7600 = 

0680/ 1.8150 =

1767/ 

0002/ 

0000/

0.9797 = 

0.0002 = 

1.0000 =

0041/ 0.0041 = 

2140/ 1.0010 = 

0001/ 0.0004 =

1070/ 0.1070 = 100.0000 %)

N-359

14 .6088 %) 

79.2043 01) 

100.0000 0o) 

77. 1739 %) 

20. 1661 %) 

100.0000 %) 

10. 5719 %) 

33.7681 1) 

58.8430 %) 

18.0361 %) 

100.0000 %) 

100.0000 k) 

100.0000 %) 

21.3786 %) 

25.0000 %)

0 0 00c 

0 0 0Oc 

0.000 

0.000 

0.000 

0 .000 

0 .000 

0.000 

0.000 

0 .000 

0.000 

0.000 

0.000 

0.000



PEAK CONTRIBUTION CORRECTION

Reference Energy Line ===>> Calculated Contribution 
o • Old Area Nuclide Energy cts/dis Ref Area Energy cts/dis New Area 

, 3 305 TH-232 911.07 7.80e-004 82 238.63 3.54e-003 305 
5 123 TH-232 911.07 7.80e-004 82 338.40 7.51e-004 79 
8 125 TH-232 911.07 7.80e-004 82 583.14 1.22e-003 125 

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

PEAK INTERFERENCE CORRECTION 

Pk# New Area Nuclide Energy Status 

3 0 Ra-224 241.08 Deleted [ Net < Critical Level 
3 0 Xe-125 243.40 Deleted [ Net < Critical Level ] 
5 44 In-115m 336.20 Net Counts Corrected 
5 44 HF-175 343.40 Net Counts Corrected 
8 0 Tl-208 583.14 Deleted [ Net < Critical Level 

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

SECONDARY NUCLIDE EVALUATION 

Nuclide Energy Fraction Status Halflives 

Xe-125 188.43 0.5500 Present 
243.40 0.2871 Absent 
Total 0.8371 ABSENT ( 0.5500/ 0.8371 = 65.'7030 !) 0.000 

Ra-224 241.08 0.0001 Absent 
Total 0.0001 ABSENT ( 0.0000/ 0.0001 = 0.0000 k) 0.000 

.±-208 510.72 0.0001 Unable to Calc 
583.14 0.0001 Absent 
Total 0.0002 ABSENT ( 0.0001/ 0.0002 = 50.0000 k) 0.000 

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

FINAL ACTIVITY REPORT 

Energy Conc +- 1.00sigma Halflife Peaks MPC 
Nuclide (keV) (pCi /g ) (hrs) Found Fraction 

TH-232 Average: 1.03e+000 +-7.71e-002 1.24e+014 5 of 6 0.00 
238.63 9.43e-001 +-1.04e-001 
338.40 1.15e+000 +-3.29e-001 
583.14 1.12e+000 +-1.66e-001 
911.07 1.15e+000 +-2.22e-001 
968.90 1.10e+000 +-3.14e-001 

HF-175 343.40 8.94e-00O.+-4.59e-002 1.68e+003 1 of 3 
Ra-226 186.20 "BKG 1.00e+012 1 of 1 
Ce-143 293.26 3.58e-001 +-1.03e-001 3.30e+001 1 of 3 1.79 
Ag-113 298.40 1.76e+000 +-5.05e-001 5.37e+000 1 of 1 
In-115m 336.20 1.83e-001 +-9.38e-002 4.49e+000 1 of 1 
Bi-211 351.00 BKG 1.00e+012 1 of 1 
Annihila 511.00 I.D.Only 1.00e+003 1 of 1 
KR-85 514.00 7.93e+001 +-1.23e+001 9.39e+004 1 of 1 
"-40 1460.81 2.33e+001 +-1.24e+000 1.12e+013 1 of 1 

ZOTAL: 1.06e+002 pCi /g MPC Total: 1.79 
-------------------------------------------------------------------------------------

N-360



UNKNCWN PEAKS 

Energy Centroid Net Un- C.L. Bkg. FWHM Net 
keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec 

wiI.38 1253.93 163 21 30 100 1.66 1.191e+001

N-361



Neely Nuclear Research Center 

Quantum Technology 
GDRC Version 5.0 

Sample ID SC-3 

---------------------------------------------------------------------------------
Sample Size ... ....... .. 6.80e+002 g Spectrum File ...... ......... TEMP.SPC 
Sampling Start ....... .10-09-97 15:59 Counting Start ..... ... 10-09-97 15:59 
Sampling Stop ....... .10-09-97 15:59 Live Time ... ......... .. 3600 Sec 
Current Date ......... 10-14-97 10:03 Real Time ... ......... 0 Sec 

---------------------------------------------------------------------------------
Detector #: 22 

Energy(keV)= 8.24 + 0.481*Ch + 0.00e+000*Ch"2 + 0.00e+O00*ChA3 12-05-96 10:47 

FWHM(keV) = 0.98 + 0.006*En + 6.22e-004*EnA2 + 0.00e+000*En 3 12-05-96 10:47 
Where En = Sqrt(Energy in keV) 

--------------------------------------------------------------------------------
Sensitivity .... .......... 2.00 1 Search Start / End ..... .. 0 / 4095 
Sigma Multiplier ........... .. 1.00 

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

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM 
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG 

1 78.65 146.38 56 38 67 620 0.71 NET < CL 
2 187.21 372.07 88 34 59 428 0.64 
3 240.02 481.88 305 34 52 367 1.11 
4 296.83 599.98 94 27 47 247 1.16 
5 339.61 688.92 123 23 36 159 1.32 
6 353.46 717.71 177 28 48 229 1.02 
7 513.07 1049.54 130 20 31 99 1.50 
8 585.27 1199.65 125 19 27 83 1.18 
9 611.38 1253.93 163 21 30 100 1.66 

10 914.09 1883.26 82 16 25 58 1.44 
11 971.52 2002.67 45 13 21 47 1.66 
12 1464.29 3027.13 405 22 15 20 2.18 

N-362


