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CT & E ENVIRONMENTAL SERVICES, INC 
DATA COMPLETENESS CHECKLIST 

LB 770 GAS PROPORTIONAL COUNTER 

Gross Alpha/Beta 

Laboratory Job Number: --=9:;_;8=-cS=-8=4-=-:..7 ___________________ _ 

Item# Title In Pkg Comments 

1) Formula Used in Calculation "zeo= II·<H-qg ~ 
2) Instrument Run Log v-:: lhi4-C:Z'2 C)-
3) Instrument Printouts ~ il·.J4-96 C7:f 
4) Sample Measurement Activity Calculation Report \.C ll-9?4-qe> '7/ 
5) Instrument Daily Calibration -/ it·JiJ-9~. c."' 0 
6) Background Printouts v: )l-JIJ--9£ Q")-, Efficiency and Background Acceptance Criteria v- ll·d4:<1~ Q'}_ 
8) Standards Preparation Log -,.,.,., 11-dq-qs- C''<Y 
9) Standards Certification / ll"d<'/-9¥ (1'7---
10) Control Charts y"' II- d4 -ti'k. (' L u"J 
11) Source Calibration Certificates ...,........ I h~lJ4¥ 

~ 
12) Weight Curve y"'""" I I -a.4-9fb ('~/ 
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GROSS ALPHA/BETA CALCULATIONS 

1.) Calculation of gross alpha or gross beta activity in pCi/unit volume: 

(Sample cpm- Bkg cpm) 
Activilv (J~Ci I unit volume)=..,.---------------------..,-

~ (Volume x Method Efficiency x 2.22 dpm I pCi) 

2.) Calculation of gross alpha/beta error at the 95% confidence level: 

1. 96 x Sam!!_{~pm + Bkg cpm 
Sample CT Bkg CT 

l!:rror at 95% ( pCi I unit volume) = -:-------....!,_-~ ____ _:__ ___ ~ 
· (Volume x Method Efficiency x 2.22 dpml pCi) 

3.) Calculation of gross alpha/beta Lower Limit of Detection (LLD): 

4.66x Bkg cpm 
BkgCT 

LLD ( pCi I unit volume) = · 
· . (Volume x Method Efficiency x 2.22 dpml pCi) 

Where: 
cpm 
CT 

= 
= 

Volume= 
Note: 

counts per minute 
count time 
Sample volume per gram, liter or filter depending on matrix type 
Method efficiencies for gross alpha/beta are corrected for the weight of 
material on the sample planchet. 
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GROSS ALPHA/BETA ANALYSIS 
EPA-Method 900.0, SOP CA-GLR..Ol.O Revision 4 

------ LB770 Instrument ID -----

aaLa ors.mpae to Add- ..-.. s BookNumber 98024 Page Number 5 3 
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07.10.98 
13:32 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Comment: RUSH ALPHA BETA SAMPLES 
LP~170 Number 1 User File: ALPHA/BETA 
S~ ... Jle Set~ AB583611 
HV-Meas.Counter (V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

Eff. Alpha 

Eff. Beta 

Spillover 

T{1/2) Alpha [days] 

T{1/2) Beta [days] 

Manuf. Alpha Date 

Manuf. Beta Date 

Normalization 

Low 
0.000 

20.0 
100.0 

1 

0.000 

0.000 

1. 00 

1.00 

0.303 

--/--1--
--/--/--

60.0 

2 

0.000 

0.000 

1. 00 

1.00 

0.313 

--/--/--
--!--!--

60.0 

High 
20.0 

100.0 

3 

0.000 

o.ooo 
1. 00 

1. 00 

0.333 

--/--1--
--1--/--

60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0.312 

--/--1--
--!--/--

60.0 

Sample Data File: AB583611 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s} 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 B 9 

o.ooo 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

1. 00 1. 00 1.00 1. 00 1. 00 

1. 00 1. 00 1. 00 1. 00 1. 00 

0.323 0.332 0.326 0.330 0.338 

--/--1-- --/--!-- --/--1-- --!--/-- --/--1--
--/--/-- --/--!-- --/--/-- --!--/-- --/--/--

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Mb0 Asurement Date 07.10.98 Time 13:32:47 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 

1 

10 

0.000 

0.000 

1. 00 

1. 00 

0.317 

--/--!--

--/--/--
60.0 

Guard [cpm] 1061 

ALPHA BETA 
Det# Spl# Spl. Name 
1---~1------1---------------1 

CPM %-Error Cat CPM %-Error Cat 
1------1------1---1 1----~-1------1---1 

1 1 985836-001 0.200 22.5 1 2.54 6.38 1 
2 2 985836-002 0.210 21.9 1 2.84 6·.01 1 
3 3 985836-003 0.250 20.0 1 1. 99 7.30 1 
4 4 985836-004 0.360 16.7 1 2.53 6.49 1 
5 5 985847~001 0.210 21.9. 1 3.04 . 5.82 1 
6 6 985847-002 0.180 23.3 1 2.42 6.53 1 
7 7 985847-002 MD 0.390 15.9 1 2.10 7.18 1 
8 8 985847-003 0.250 20.0 1 2.22 6.90 1 
9 9 985847-004 0.220 21.4 1 2.43 6.55 1 

10 10 E. 0.070 37.1 1 1.30 8.86 1 

Outlier Screening 

Measurem.# (S-deviations) 
Det# Outlier(~ 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l----~----------l-----------------------------------~-----------------------

9b 1 -0.1 4.7 -1.7 -0.2 0.5 1.0 0.4 0.8 0.7 -1.5 

5. 



07.10.98 
13:32 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 07.10.98 Time 15:12:53 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 2/7 

Guard [cpm] 1053 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 985836-001 0.150 26.0 1 2.67 6.17 1 
2 2 985836-002 0.090 33.3 1 2.55 6.31 1 
3 3 985836-003 0.210 21.9 1 1.84 7.55 1 
4 4 985836-004 0.260 19.6 1 2.12 7.03 1 
5 5 985847-001 0.120 29.2 1 2.88 5.94 1 
6 6 985847-002 0.210 21.9 1 2.38 6.60 1 
7 7 985847-002 MD 0.190 23.2 1 2.52 6.39 1 
8 8 985847-003 0.240 20.4 1 2.02 7.22 1 
9 9 985847-004 0.250 20.0 1 2.35 6.69 1 

10 10 E 0.070 37.1 1 1.42 8.46 1 

2 
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07.10.98 
13:32 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 07.10.98 Time 16:52:58 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 3/7 

Guard [cpm] 1053 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 985836-001 0.140 26.4 1 2.61 6.25 1 
2 2 985836-002 0.120 29.2 1 2.68 6.15 1 
3 3 985836-003 0.130 27.7 1 1. 80 7.57 1 
4 4 985836-004 0.150 26.0 1 2.22 6.79 1 
5 5 985847-001 0.210 21.9 1 2.88 5.97 1 
6 6 985847-002 0.180 23.3 1 2.33 6.65 1 
7 7 985847_;002 MD 0.090 33.3 1 2.41 6.51 1 
8 8 985847-003 0.170 24.1 1 2.02 7.16 1 
9 9 985847-004 0.120 29.2 1 1. 99 7.19 1 

10 10 E 0.060 40.0 1 1.42 8.44. 1 

3 



07.10.98 
13:32 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 07.10.98 Time 18:33:02 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 

Guard [cpm] 1058 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 985836-001 0.070 37.1 1 2.42 6.45 1 
2 2 985836-002 0.090 33.3 1 2.52 6.34 1 
3 3 985836-003 0.180 23.3 1 1.58 8.16 1 
4 4 985836-004 0.120 29.2 1 2.12 6.92 1 
5 5 . 985847-001 0.140 26.4 1 2.91 5.90 1 
6 6 985847-002 0.160 25.0 1 2.26 6.78 1 
7 7 985847-002 MD 0.150 26.0 1 2.09 7.03 1 
8 8 985847-003 0.180 23.3 1 1. 92 7.34 1 
9 9 985847-004 0.140 26.4 1 2.25 6.75 1 

10 10 E 0.060 40.0 1 1.15· 9.38 1 

4 
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07.10.98 
13:32 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 07.10.98 Time 20:13:06 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 5/7 

Guard [cpm] 1060 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 985836-001 0.110 30.0 1 2.55 6.32 1 
2 2 985836-002 0.120 29.2 1 2.37 6.58 1 
3 3 985836-003 0.150 26.0 1 1. 74 7.70 1 
4 4 985836-004 0.120 29.2 1 2.24 6.73 1 
5 5 985847-001 0.270 19.3 1 2.83 6.07 1 
6 6 985847-002 0.140 26.4 1 2.02 7.11 1 
7 7 985847-002 MD 0.100 32.0 1 2.12 6.94 1 
8 8 985847-003 0.020 70.0 1 1. 76 7.54 1 
9 9 985847-004 0.090 33.3 1 2.24 6.74 1 

10 10 E 0.070 37.1 1 1.16 9.41 1 

5 
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07.10.98 
13:32 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 21:53:10 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 
Guard [cpm] 1052 

ALPHA BETA 
Det# Spl# . Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 985836-001 0.050 44.0 1 2.34 6.55 1 
2 2 985836-002 0.120 29.2 1 2.69 6.17 1 
3 3 985836-003 0.110 30.0 1 1. 77 7.61 1 
4 4 985836-004 0.080 35.0 1 1. 68 7.77 1 
5 5 985847-001 0.070 37.1 1 2.75 6.08 1 
6 6 985847-002 0.160 25.0 1 2.59 6.30 1 
7 7 985847-002 MD 0.100 32.0 1 2.31 6.63 1 
8 8 985847-003 . 0.130 27.7 1 1.80 7.57 1 
9 9 985847-004 0.140 26.4 1 2.41 6.51 1 

10. 10 E 0.040 50.0 1 1.47 8.32 1 

10 
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07.10.98 
13:32 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 23:33:15 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 7/7 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 985836-001 
2 2 985836-002 
3 3 985836-003 
4 4 985836-004 
5 5 985847-001 
6 6 985847-002 
7 7 985847-002 MD 
8 8 985847-003 
9 9 985847-004 

10 10 E 

Det# Spl# Spl. Name 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.080 35.0 1 
0.060 40.0 1 
0.080 35.0 1 
0.060 40.0 1 
0.080 35.0 1 
0.170 24.1 1 
0.120 29.2 1 
0.030 56.7 1 
0.060 40.0 1 
0.030 56.7 1 

Average of 7 cycles 

ALPHA 
CPM %Error Cat 

Guard [cpm] 1056 

BETA 
CPM %Error Cat 

1------1------1---1 

Num 

2.42 6.46 1 
2.59 6.25 1 
1.77 7.56 1 
2.05 7.02 1 
2.66 6.16 1 
2.73 6.14 1 
2.11 6.96 1 
2.06 6.99 1 
1.91 7.28 1 
1.43 8.39 1 

BETA 
CPM %Error Cat 

7 

Num 
1----1------1---------------1 1------1------1---1---1 1------1------1---1---1 

1 1 985836-001 0.114 11.1 1 7 2.51 2.41 1 7 
2 2 985836-002 0.116 . 11.2 1 7 2.61 2.36 1 7 
3 3 98583 6.-003 0.159 9.48 1 7 1.78 2.88 1 7 
4 4 985836-004 0.164 9.34 1 7 ·2.14 2.62 1 7 
5 5 985847-001 0.157 9.53 1 7 2.85 2.26 1 7 
6 6 985847-002 0.171 9.09 1 7 2.39 2.48 1 7 
7 7 985847-002 MD 0.163 9.40 1 7 2.24 2.57 1 7 
8 8 985847-003 . 0.146 9.87 1 7 1. 97 2.74 1 7 
9 9 985847-004 0.146 9. 88 . 1 7 2.23 2.57 1 7 

10 10 E 0.057 15.6 1 7 1. 33 3.30 1 7 
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07.10.98 
13:33 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Page: 

Comment: RUSH ALPHA BETA SAMPLES 
LB)70 Number 2 User File: ALPHA/BETA 
S~ le Set: AB583621 
HV-Meas.Counter (V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

Bff. Alpha 

Bff. Beta 

Spillover 

T(1/2) Alpha· [days] 

T(1/2) Beta [days] 

Manuf. Alpha Date 

Manuf. Beta Date 

Normalization 

Low 
0.000 

20.0 
100.0 

1 

0.000 

0.000 

1.00 

1.00 

0.336 

--/--1--
--!--/--

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.309 

--/--1--
--!--/--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1. 00 

0.295 

--/--1--
--!--/--

60.0 

4 

0.000 

0.000 

1.00 

1. 00 

0.316 

.--/--1--
--!--/--

60.0 

Sample Data File: AB583621 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

1. 00 1.00 1. 00 1.00 1. 00 

1. 00 1.00 1. 00 1.00 1. 00 

0.321 0.362 0.338 0.343 0.403 

"--/--/-- --1--/-- -~!--!-- --1--/-- --1--/--
--!--!-- --/--/-- --/--!-- --!--!-- --!--/--

60.0 60.0 60.0 60.0 60.0 

Sample Results 

M~,,.surement Date 07 .10. 98 Time 13:33:57 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 

1 

10 

0.000 

0.000 

1. 00 

1. 00 

0.400 

--1--1--
--/--1--

60.0 

Guard [cpm] 1061 

ALPHA BETA 
Det# Spl# Spl. Name CPM · %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1---~--1---1 1------1------1---1. 
1" 5 985847-005 0.370 16.5 1 2.64 6.34 1 
2 6 985847-006 0.376 16.5 1 2.06 7.25 1 
3 7 985847-007 0.320 17.8 1 2.22 6.90 1 
4 8 985847-008 0.350 16.9 l 2.05 7.22 1 
5 9 985847-009 0.320 17.8 1 2.43 6.59 1 
6 10 985847-010 0.190 23.2 1 2.43 6.54 1 
7 11 985847-011 0.240 20.4 1 2.55 6.39 1 
8 12 985847-012 0.230 20.9 1 2.35 6.68 1 
9 13 E 0.030 56.7 1 5 ."50 4.27 1 

lO 14 985847-012 MSA 4.56 4;69 1 2.l9 9.97 1 

12 



07.10.98 
13:33 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 07.10.98 Time 15:14:03 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 2/7 

Guard [cpm] 1056 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 5 985847-005 0.280 18.9 1 2.96 5.95 1 
2 6 985847-006 0.230 20.9 1 2.50 6.44 1 
3 7 985847-007 0.170 24.1 1 2.05 7.07 1 
4 8 985847-008 0.140 26.4 1 1. 91 7.35 1 
5 9 985847-009 0.210 . 21.9 1 2.34 6.66 1 

·6 10 985847-010 0.170 24.1 1 2.05 7.13 1 
7 11 985847-011 0.080 35.0 1 2.02 7.07 1 
8 12 985847-012 0.130 27.7 1 2.43 6.49 1 
9 13 E 0.120 29.2 1 5.55 4.27 1 

10 14 985847-012 MSA 4.88 4.53 1 1.50 13.8 1 

2 
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07.10.98 
13:33 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 07.10.98 Time 16:54:08 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 3/7 

Guard [cpm] 1065 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 5 985847-005 0.210 21.9 1 2.80 6.07 1 
2 6 985847-006 0.170 24.1 1 2.08 7.08 1 
3 7 985847-007 0.180 23.3 1 1. 87 7.45 1 
4 8 985847-008 0.120 29.2 1 1. 71 7.77 1 
5 9 985847-009 0.160 25.0 1 2 .24. 6.79 1 
6 10 985847-010 0.130 27.7 1 1. 72 7.78 1 
7 11 985847-011 0.190 23.2 1 2.07 7.12 1 
8 12 985847-012 0.140 26.4 1 2.36 6.60 1 
9 13 E 0.050 44.0 1 5.39 4.32 1 

10 14 985847-012 MSA 4.88 4.53 1 1.46 14.1 1 

3 
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07.10.98 
13:33 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 18:34:12 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 

4 

Guard [cpm] 1054 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 5 985847-005 
2 6 . 985847-006 
3 7 985847-007 
4 8 985847-008 
5 9 985847-009 
6 10 985847-010 
7 11 985847-011 
8 12 985847-012 
9 13 E 

10 . 14 985847-012 MSA 

Outlier Screening 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.078 29.5 1 
0.140 26.4· 1 
0.170 24.1 1 
0.170 24.1 1 
0.140 26.4 1 
0.100 32.0 1 
0.140 26.4 1 
0.080 35.0 1 
0.070 37.1. 1 
4.37 4.78 1 

BETA 
CPM %Error Cat 

1------1------1---1 
3.05 5.78 1 
2.28 6.72 1 
1.81 7.57 1 
1.76 7.69 1 
2.23 6.76 1 
2.00 7.14 1 
2.17 6.90 1 
2.21 6.78 1 
5.37 4.34 1 
2.12 10.1 1 

Measurem.# (S-deviations) 
Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l-----~---------1----------------------~------------------------------------

a 1 4.6 0.2 0.2 0.2 0.2 1.9 -0.7 -0.7 -0.7 -0.7 

15 



07.10.98 
13:33 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 20:14:16 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 5/7 

5 

Guard [cpm] 1055 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 5 985847-005 0.150 26.0 1 2.78 6.08 1 
2 6 985847-006 0.100 32.0 1 2.08 7.02 1. 
3 7 985847-007 0.190 23.2 1 1.93 7.34 1 
4 8 985847-008 0.100 32.0 1 1. 56 8.09 1 
5 9 985847-009 0.110 30.0 .1 1. 85 7.48 1 
6 10 985847-010 0.130 27.7 1 1. 90 7.36 1 
7 11 985847-011 0.080 35.0 1 1. 90 7.30 1 
8 12 985847-012 0.050 44.0 1 2.09 6.93 1 
9 13 E 0.060 40.0 1 4.69 4.63 1 

10 14 985847-012 MSA 4.77 4.57 1 1. 62 12.8 1 

16 



07.10.98 
13:33 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 21:54:20 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 

6 

Guard [cpm] 1056 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 5 985847-005 0.110 30.0 1 2.57 6.30 1 
2 6 985847-006 0.130· 27.7 1 2.07 7.05 1 
3 7 985847-007 0.120 29.2 1 2.31 6.64 1 
4 8 985847-008 0.090 33.3 1 1. 74 7.63 1 
5 9 985847-009 0.110 30.0 1 2.24 6.73 1 
6 10 985847-010 0.090 33.3 1 1. 97 7.22 1 
7 11 985847-011 0.110 30.0 1 1. 83 7.47 1 
8 12 985847-012 0.040 50.0 1 2.27 6.66 1 
9 13 E 0.070 37.1 1 4.57 .4.70 1 

10 14 985847-012 MSA 4.64 4.63 1 1. 66 12.4 1 

17 



07.10.98 
13:33 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 23:34:25 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 7/7 
Guard [cpm] 1052 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 5 985847-005 0.180 23.3 1 2.45 6.49 1 
2 6 985847-006 0.140 26.4 1 .2 ~ 03 7.10 1 
3 7 985847-007 0.140 26.4 1 1. 93 7.31 1 
4 8 985847-008 0.110 30.0 1 1.65 7.85 1 
5 9 985847-009 0.050 44.0 1 2.35 6.54 1 
6 10 985847-010 0.100 32.0 1 1. 85 7.44 1 
7 11 985847-011 0.120 29.2 1 2.12 6.94 1 
8 12 985847-012 0.080 35.0 1 2.34 6.57 1 
9 13 E 0.070 37.1 1 4.41 4.78 1 

10 14 985847-012 MSA 4.63 4.64 1 1. 72 12.1 1 

Average of 7 cycles 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat Num CPM %Error Cat 

7 

Num 
1----1------1---------------1 1------1------1---1---1 1------1------1---1---1 

1 5 985847-005 0.197 8.45 1 7 2.75 2.32 1 7 
2 6 985847-006 0.183 8.83 1 7 2.15 2.62 1 7 
3 ·. 7 985847-007 0.184 8.81 1 7 2.02 2.71 1 7 
4 8 985847-008 0.154 9.61 1 7 1.77 2.89 1 7 
5 9 985847-009 0 .. 157 9.53 1 7 . 2.24 2.56 1 7 
6 10 985847-010 0.130 10.5 1 7 1.99 2.72 1. 7 
7 11 985847-011 0.137 10.2 1 7 2.10 2.65 1 7 
8 12 985847-012 0.107 11.5 1 7 2.29 2.52 1 7 
9 13 E 0.067 14.4 1 7 5.07 1. 69 1 7 

10 14 985847-012 MSA 4.68 1. 75 1 7 1. 75 4.51 1 7 
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07.10.98 
13:34 

Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

Page: 

Comment: RUSH ALPHA BETA SAMPLES 
LB,.,"Z30 Number 3 User File: ALPHA/BETA 
S<",_.le Set: AB583631 
HV-Meas.Counter [V] = 1625 
Statistical Error Definition: 1 standard 

Category List [CPM] : 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

Bff. Alpha 

Bff. Beta 

Spillover 

T(1/2) Alpha [days] 

T(1/2) Beta [days] 

Manuf. Alpha Date 

Manuf. Beta Date 

-Normalization 

Alpha 
Low 

0.000 
20.0 

100.0 

1 

0.000 

0.000 

1. 00 

1. 00 

0.264 

--/--/--
--/--/--

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.278 

--/--1--
--/--1--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1. 00 

0.285 

--/--/--

--/--1--
60.0 

4 

0.000 

0.000 

1. 00 

1.00 

0.275 

--1--1--
--1--/--

60.0 

Sample Data File: AB583631 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation{s) 

Beta 
Low 

0.000 
20.0 

100.0 

5 6 

0.000 0.000 

0.000 0.000 

1.00 1. 00 

1. 00 1. 00 

0.269 0.878 

--1--1-- --/--/-~ 

--/--/-- --!--/--
60.0 60.0 

High 
20.0 

100.0 

7 8 

0.000 0.000 

0.000 0.000 

1. 00 1. 00 

1.00 1. 00 

0.280 0.265 

--/--1-- --/--1--
--/--/-- --!--/--

60.0 60.0 

9 

0.000 

0.000 

1. 00 

1.00 

0.297 

--1--i--
--/--/--

60.0 

Sample Results 

M~surement Date 07.10.98 Time 13:35:18 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 

1 

10 

0.000 

0.000 

1. 00 

1.00 

0.264 

--/--/--

--!--!--
60.0 

Guard [cpm] 1048 

ALPHA BETA 
Det# Spl# Spl. Name 
1----1------1--------~------1 

CPM %Error Cat CPM %Error Cat 
1------1------1---1 1------1------1---1 

1 12 985847-012 MSB 0.430 15.3 1 14.9 2.60 1 
2 13 985~47-013 0.180 23.3 1 2.70 6.15 1 
3 14 985847-013 MSA 5.77 4.16 1 # outlier >1 
4 15 985847-013 MSB 0.250 20.0 1 14.7 2.62 1 
5 16 985841-1 FLAMED 0.390 15 .. 9 1 1.82 7.71 1 
6 17 E 0.140 26.4 1 6.40 4.02 1 
7 18 985841-2 FLAMED 0.480 14.4 1 3.11 5.83 1 
8 19 985841-3 FLAMED 0.470 14.7 1 2.09 7.19 1 
9 20 MB1AB1002 BLK 0.250 20.0 1 1.48 8.47 1 

10 21 MB2AB1002 MB 0.100 32.0 1 ·1. 64 7.85 1 

Outlier Screening 

Measurem.# (S-deviations) 
Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
---~l---------------l-----------------------------------------------------------

3b 2 -0.7 -1.5 -0.9 -0.4 1.0 ~o.3 1.0 4.5 1.7 8.6 
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Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 15:15:23 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 2/7 
Guard [cpm] 1046 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 12 985847-012 MSB 0.210 21.9 1 14.9 2.59 1 
2 13 985847-013 0.240 20.4 1 2.28 6.75 1 
3 14 985847-013 MSA 5.74 4.18 1 6.66 4.43 1 
4 15 985847-013 MSB 0.250 20.0 1 14.8 2.61 1 
5 16 985841-1 FLAMED 0.260 19.6 1 2.26 6.77 1 
6 17 E 0.140 26.4 1 6.95 3.86 1 
7 18 985841-2 FLAMED 0.310 18.1 1 3.60 5.36 1 
8 19 985841-3 FLAMED 0. 210· 21.9 1 2.03 7.13 1 
9 20 MB1AB1002 BLK 0.120 29.2 1 1. 29 8.96 1 

10 21 MB2AB1002 MB 0.130 27.7 1 1. 69 7.77 1 

Outlier Screening 
-----------------

-Measurem.# (S-deviations) 

2 

Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----1---~-----~-----~-----------------------------~-----------------------------

~ 1 -2.5 -0.7 1.3 0.4 1.2 6.4 0.3 -0.3 0.2 0.0 
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13:34 

Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 16:55:28 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 3/7 

3 

Guard [cpm] 1045 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 12 985847-012 MSB 
2 13 985847-013 
3 14 985847-013 MSA 
4 15 985847-013 MSB 
5 16 985841-1 FLAMED 
6 17 E 
7 18 985841-2 FLAMED 
8 19 985841-3 FLAMED 
9 20 MB1AB1002 BLK 

10 21 MB2AB1002 MB 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.210 21.9 1 
0.220 21.4 1 
5.04 4.44 1 

0.200 22.5 1 
0.260 19.6 1 
0.150 26.0 1 
0.370 16.5 1 
0.260 19.6 1 
0.130 27.7 1 

·0.170 24.1 1 

BETA 
CPM %Error Cat 

1------1------1---1 
14.5 2.63 1 
2 .. 53 6.37 1 
6.79 4.33 1 
14.7 2.62 1 
2.08 7.07 1 
7.12 3.81 1 
3.83 5.20 1 
1. 86 7. 52 1 
1.56 8.14 1 
2.00 7.17 1 
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Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 18:35:32 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 

4 

Guard [cpm] 1041 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 12 985847-012 MSB 0.280 18.9 1 14.7 2.62 1 
2 13 985847-013 0 .·160 25.0 1 2.69 6.18 1. 
3 14 985847-013 MSA 5.24 4.37 1 6.58 4.42 1 
4 15 985847-013 MSB 0.210 21.9 1 15.2 2.57 1 
5 16 985841-1 FLAMED 0.150 . 26.0 1 2.02 7.13 1 
6 17 E 0.090 33.3 1 6.79 3.87 1 
7 18 985841-2 FLAMED 0.380 16.3 1 3.53 5.43 1 
8 19 985841-3 FLAMED 0.270 19.3 1 1. 78 7.71 1 
9 20 MB1AB1002 BLK 0.160 25·. 0 1 1.36 8.74 1 

10 21 MB2AB1002 MB 0.160 25.0 1 1. 74 7.71 1 
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Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 20:15:36 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 5/7 

5 

Guard [cpm] 1041 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 12 985847-012 MSB 0.150 26.0 1 14.9 2.60 1 
2 13 985847-013 0.110 30.0 1 2.68 6.16 1 
3 14 985847-013 MSA 5.25 4.36 1 6.82 4.39 1 
4 15 985847-013 MSB 0.160 25.0 1 15.6 2.54 1 
5 16 985841-1 FLAMED 0.160 25.0 1 2.19 6.86 1 
6 17 E 0.080 35.0 1 7.08 3.80 1 
7 18 985841-2 FLAMED 0.310 18.1 1 3.71 5.28 1 
8 19 985841-3 FLAMED 0.270 19.3 1 2.08 7.07 1 

.9 20 MB1AB1002 BLK 0.110 30.0 1 1.50 8.28 1 
10 21 MB2AB1002 MB 0.100 32.0 ·1 1. 73 7.67 1 

Outlier Screening 
-----------------

Measurem.# (S-deviations) 
Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----1---------------l-----------------------------------------------------------

-b 1 5.1 -0.1 -0.5 -1.2 0.4 -0.2 3.1 1.0 -1.3 -1.3 
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Page: 

Sample Results 

Measurement Date 07.10.98 Time 21:55:40 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 12 985847-012 MSB 
2 13 985847-013 
3 14 985847-013 MSA 
4 15 985847-013 MSB 
5 16 985841-1 FLAMED 
6 17 E 
7 18 985841-2 FLAMED 
8 19 985841-3 FLAMED 
9 20 MB1AB1002 BLK 

10 21 MB2AB1002 MB 

Outlier Screening 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.120 29.2 1 
0.100 32.0 1 

5.08 4.43 1 
0.130 27.7 1 
0.200 22.5 1 
0.150 26.0 1 
0.190 23.2 1 
0.240 20.4 1 
0.060 40.0 1 
0.080 35.0 1 

Guard [cpm] 1036 

BETA 
CPM %Error Cat 

1------1------1---1 
15.4 2.55 1 
2.37 6.53 1 
6.03 4.71 1 
15.2 2.57 1 
1.96 7.26 1 
6.77 3.92 1 
2.82 6.03 1 
2.25 . 6.81 1 
1.21 9.16 1 
1.41 8.52 1 

Measurem.# (S-deviations) 

6 

Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----1---~-----------l-----------~-----------------------------------------------

~b 1 -1.2 -0.4 3.6 -2.7 3.6 -1.2 -0.8 -1.0 4.5 0.2 
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Sample Results 

Measurement Date 07.10.98 Time 23:35:44 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 7/7 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 12 985847-012 MSB 
2 13 985847-013 
3 14 985847-013 MSA 
4 15 985847-013 MSB 
5 16 985841-1 FLAMED 
6 17 E 
7 18 985841-2 FLAMED 
8 19 985841-3 FLAMED 
9 20 MB1AB1002 BLK 

10 21 MB2AB1002 MB 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 12 985847-012 MSB 
2 13 985847-013 
3 14 985847-013 MSA 
4 15 985847-013 MSB 
5 . 16 985841-1 FLAMED 
6 17 E 
7 18 985841-2 FLAMED 
8 19 98584·1-3 FLAMED 
9 20 MB1AB1002 BLK 

10 21 MB2AB1002 MB 

Guard [cpm] 1046 

ALPHA BETA 
CPM %Error Cat CPM %Error Cat 

1------1------1---1 1------1------1---1 
0.110 30.0 1 
0.070 37.1 1 
5.26 4.35 1 

0.130 27.7 1 
0.130 27.7 1 
0.120 29.2 1 
0.400 15.8 1 
0.260 19.6 1 
0.110 30.0 1 
0.070 37.1 1 

Average of 7 cycles 

ALPHA 
CPM %Error Cat Num 

1------1------1---1---1 
0.216 8.17 1 7· 
0.154 9.61 1 7 
5.34 1.63 1 7 

0.190 8.68 1 7 
0.221 8.03 1 7 
0.124 10.7 1 7 
0.349 6.42 1 7 
0.283 7.12 1 7 
0.134 10.3 1 7 
0.116 11.1 1 7 

14.8 2.61 1 
2.42 6.44 1 
6.57 4.44 1 
15.5 2.55 1 
1. 84 7.47 1 
7.09 3.81 1 
3.51 5.44 1 
1. 87 7.48 1 
1.28 9.01 1 
1.38 8.61 1 

BETA 
CPM %Error Cat Num 

1------1------1---1---1 
14.9 0;983 1 7 
2.52 2.40 1. 7 
6.57 1.82 1 6 
15.1 0.976 1 7 
2.02 2.71 1 7 
6.88 1.46 1 7 
3.44 2.08 1 7 
1.99 2.74 1. 7 
1.38 3.27 1 7 
1.66 2.97 1 7 
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Page: 

Comment: RUSH ALPHA BETA SAMPLES 
LB770 Number 4 User File: ALPHA/BETA 

l"' 
S\;. •. )le Set: AB583641 
HV-Meas.Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

Bff. Alpha 

Bff. Beta 

Spillover 

T(1/2) Alpha [days] 

T(1/2) Beta [days] 

Manuf. Alpha Date 

Manuf. Beta Date 

Normalization 

Alpha 
Low 

0.000 
20.0 

100.0 

1 

0.000 

0.000 

1. 00 

1. 00 

0.323 

--1--/--
--/--/--

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.333 

--!--/--
--!--/--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1. 00 

0.325 

--!--/--
--!--/--

60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0.320 

--!--/--
--/--/--

60.0 

Sample Data File: AB583641 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 o.ooci 0.000 

1. 00 1. 00 1. 00 1. 00 1. 00 

1. 00 1.00 1. 00 1.00 1. 00 

0.334 0.320 0.310 0.315 0.322 

--/--1-- --/--1-- --/--/-- --1--/-- --1--/--
--/--/-- --/--/-- --1--1-- --1--1-- --/--/--

60.0 60.0 60.0 ·60 .. 0 60.0 

Sample Results 

J.Vl'ls·cSurement Date 07 .10. 98 Time 13:35:59 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 

1 

10 

0.000 

0.000 

1. 00 

1. 00 

0.464 

--/--/--

--1--/--
60.0 

Guard [cpm] 1046 

Det# Spl# Spl. Name 
1----1------1---------------1. 

1 1 LC1A1002 LCSA 
2 2 LC1B1002 LCSB 
3 3 E 
4 4 E 
5 5 E 
6 6 E 
7 7 E 
8 8 E 
9 .9 E 

10 10 E 

Outlier Screening. 

ALPHA 
CPM %Error Cat 

1------1------1---1 
12.7 2.80 1 

0.230 20.9 1 
0.120 29.2 1 
0.210 21.9 1 
0.220 21.4 1 
0.240 20.4 1 
0.170 24.1 1 
0.160 25.0 1 
0.270 19.3 1 
0~200 22.5 1 

BETA 
CPM ·%Error Cat 

l--~-~-1------1---1 
2.40 10.4 1 
15.3 2.57 1 
1.12 9.63 1 
1.18 9. 55 1 
2.82 6.07 1 
3.31 5.58 1 
2.99 5.86 1 
1.44 8.54 1 
1.63 8.08 1 
l.81 7.69 1 

Measurem. # (S-deviations) 
Det# Outlier(> 4.0S) · 1 2 3 4 5 6 7 8 9 10 
----l---------------l-----------------------------------------------------------

1b 1 -1.2 -1.6 -1.8 -0.3 -1.4 -0.8 1.5 1.8 5.8 3.9 

D =ctors with Trend:1b 
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Berthold LB770 Control System: LB770 4 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 15:16:03 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 2/7 

2 

Guard [cpm] 1049 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 LC1A1002 LCSA 13.8 2.69 1 6.89 5.18 1 
2 2 LC1B1002 LCSB 0.130 27.7 1 15.8 2.52 1 
3 3 E 0.140 26.4 1 1.03 10.1 1 
4 4 E 0.190 23.2 _1 1.28 9.15 1 
5 5 E 0.260 19.6 1 2.69 6.24 1 
6 6 E 0.200 22.5 1 4.15 4.97 1 
7 7 E 0.190 23.2 1 3.49 5.41 1 
8 8 E 0.250 20.0 1 2.19 6.89 1 
9 9 E 0.260 19.6 1 1. 51 8.43 1 

10 10 E 0.200 22.5 1 2.26 6.87 1 
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Page: 

Sample Results 

Measurement Date 07.10.98 Time 16:56:07 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 3/7 

Guard [cpm] 1036 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 LC1A1002 LCSA 13.2 2.76 1 6.84 5.16 1 
·2 2 LC1B1002 LCSB 0.160 25.0 1 15.3 2.57 1 
3 3 E 0.270 19.3 1 1.14 9.81 1 
4 4 E 0.140 26.4 1 1.33 8.91 1 
5 5 E 0.160 25.0 1 2.58 6.33 1 
6 6 E 0.210 21.9 1 4.31 4.87 1 
7 7 E 0.160 25.0 1 3.60 5.31 1 
8 8 E 0.230 20.9 1 1.95 7.34 1 
9 9 E 0.140 26.4 1 1.34 8.84 1 

10 10 E 0.110 30.0 1 1. 94 7.32 1 

3 
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Berthold LB770 Control System: LB770 4 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 07.10.98 Time 18:36:11 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 

4 

Guard [cpm] 1044 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 LC1A1002 LCSA 
2 2 LC1B1002 LCSB 
3 3 E 
4 4 E 
5 5 E 
6 6 E 
7 7 E 
8 8 E 
9 9 E 

10 10 E 

ALPHA 
CPM %Error Cat 

1------1------1---1 
12.9 2.79 1 

0.100 32.0 1 
0.170 24.1 1 
0.170 24.1 1 
0.140 26.4 1 
0.130 27.7 1 
0.140 26.4 1 
0.160 25.0 1 
0.150 26.0 1 
0.100 32.0 1 

BETA 
CPM %Error Cat 

1------1------1---1 
6.93 5.08 1 
15.4 2.56 1 
1.42 8.56 1 
1.25 9.23 1 
2.66 6.20 1 
4.21 4.90 1 
3.57 5.33 1 
2.01 7.16 1 
1.17 9.47 1 
2.05 7.11 1 
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Page: 

Sample Results 

Measurement Date 07.10.98 Time 20:16:15 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 5/7 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 LC1A1002 LCSA 
2 2 LC1B1002 LCSB 
3 3 E 
4 4 E 
5 5 E 
6 6 E 
7 7 E 
8 8 E 
9 9 E 

10 10 E 

ALPHA 
CPM %Error Cat 

1------1------1~--1 
12.7 2.81 1 

0.120 29.2 1 
0.100 32.0 1 
0.070 37.1 1 
0.100 32.0 1 
0.050 44.0 1 
0.060 40.0 1 
0.130 27.7 1 
0.090 33.3 1 
0.070 37.1 1 

Guard [cpm] 1043 

BETA 
CPM %Error Cat 

1------1------1---1 
7.45 4.82 1 
15.1 2.58 1 
1.20 9.27 1 
1.20 9.27 1 
2.49 6.39 1 
3.95 5.03 1 
3.32 5.51 "1 
1.87 7.44 1 
1.45 8.41 1 
1.81 7.52 1 

5 
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Sample Results 

Measurement Date 07.10.98 Time 21:56:20 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 
Guard [cpm] 1042 

Det# Spl# Spl. Name 
1----1------1--~------------1 

1 1 LC1A1002 LCSA 
2 2 LC1B1002 LCSB 
3 3 E 
4 4 E 
5 5 E 
6 6 E 

. 7 7 E 
8 8 E · 
9 9 E 

10 10 E 

ALPHA 
CPM %Error Cat 

1------1------1---1 
13.6 2.72 1 

0.070 37.1 1 
0.130 27.7 1 
0.100 32.0 1 
0.090 33.3 1 
0.070 37.1 1 
0.070 37.1 1 
0.060 40.0 1 
0.080 35.0 1 
0.070 37.1 1 

BETA 
CPM %Error Cat 

1------1------1---1 
6.65 5.31 1 
15.4 2.55 1 

0.958 10.5 1 
1.15 9.49 1 
2.38 6.55 1 
4.20 4.91 1 
3.33 5.50 1 
1. 45 ·a. 34 1 
1.36 8.65 1 
1.79 7.55 1 
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07.10.98 
13:35 

Berthold LB770 Control System: LB770 4 
S A M P L E M E A S U R E M E N T 

Page: 7 

Sample Results 

Measurement Date 08.10.98 Time 5:03:52 
Measuring Time [min:sec] Elapsed 0001:04 Preset 0100:00 Cycle 7/7 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 LC1A1002 LCSA 
2 2 · LC1B1002 LCSB 
3 3 E 
4 4 E 
5 5 E 
6 6 E 
7 7 E 
8 8 E 
9 9 E 

10 10 E 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 LC1A1002 LCSA 
2 2 LC1B1002 LCSB 
3 3 E 
4 4 E 
5 5 E 
6 6 E 
7 7 E 
8 8 E 
9 9 E 

10 10 E 

Guard [cpm] 1026 

ALPHA BETA 
CPM %Error Cat CPM %Error Cat 

1------1------1---1 1------1------1---1 
10.3 30.2 1 

0·. 000 0. 000 1 
0.000 0.000 1 
0.938 100.0 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

3.23 
18.8 

0.000 
0.000 
0.938 
4.69 
1. 88 
1. 88 
3.75 ;tl 

~) J-'~~"6 
of 7 cycles t0\<t Average 

ALPHA 
' CPM %Error Cat Num 

82.8 
22.4 

0.000 
0.000 
100.0 

44.7 
70.7 
70.7 
50.0 
57.7 

BETA 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

CPM %Error Cat Num 
I ~\:-----1------1---1---1 

\13 . 1 1 . 13 1 7 
I :_-----1------1---1---1 

6.19 2.24 1 7 
0. 35 11.1 1 7 15.4 1.04 1 7 
O.I 5 10.4 1 7 1.14 3.92 1 7 
0.14 10.6 1 7 1.23 3.78 1 7 

. 0.161 10.2 1 7 2.60 2.57 1 7 
0.150 10.5 1 7 4.02 2.05 .1. 7 
0.131 11.2 1 7 3.38 2.23 1 7 
0.165 0.0 1 7 1.82. 3,08 1 7 
0.165 0.0 1 7 1.41 3.51 1 7 
0.125 1 .6 1 7 1.94 2.99 1 7 
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07.10.98 
6:26 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

DAILY 

Page: 

Comment: BACKGROUND AND CALIBRATIONS UPDATE 
LB770 Number 1 User File: CALIBRARTIONS 
S,~ple Set : CALIBRATION UPDATE 
~~Meas.Counter [V] = 1600 

Sample Data File: C1100798 
Mode: Alpha/Beta 

Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

2 3 4 

BG Alpha [cpm] 0.067 0.067 0.200 0.100 

BG Beta [cpm] 1.70 1. 27 1.13 1.13 

Bff. Alpha 0.288 0.291 0.288 0.275 

Bff. Beta 0.380 0.322 0.361 0.342 

Spillover 0.303 0.313 0.333 0.312 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T( 1/2) Beta [days] 19569 10560 10560 10560 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07'.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

HV-Guard Counter [V] = 1650 
deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.300 0.167 0.233 0.167 0.200 

l. 70 2.13 1.27 1.33 1.37 

0.273 0.289 0.283 0.247 0.284 

0.372 0.372 0.393 0.375 0.370 

0.323 0.332 0.326 0.330 0.338 

157936 157936 157936 157936 157936 

10560 10560 10560 10560 10560 

01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 07.10.98 Time 6:26:43 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

l 
: 10/ 

0 •. 333 

~-87 
0 277 

0. 62 

0. 17 

157 36 

10 60 

01.07 .93 

12. 0 

01.07. 3 

12 . .oo 

60.0 

Guard [cpm] 1020 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 4231 DAILY UPDATE 
2 4232 DAILY UPDATE 
3 4233 DAILY UPDATE 
4 4234 DAILY UPDATE 
5 4235 DAILY UPDATE 
6 4236 DAILY UPDATE 
7 4237 DAILY UPDATE 
8 4238 DAILY UPDATE 
9 4239 DAILY UPDATE 

10 4240 DAILY. UPDATE 

Date Next Calibration Due 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

ttf!dr. / 9'£ 
Date 7 

BETA 
CPM %Error Cat· 

1------1-~----1---1 
79.7 > 100 2 

0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

85.0 > 100 2 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
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07.10.98 
6:27 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

DAILY 

Page: 

Comment: BACKGROUND AND CALIBRATIONS UPDATE 
LB770 Number 2 User File: CALIBRARTIONS 
S,~ple Set: CALIBRATION UPDATE 

Sample Data File: C2100798 
Mode: Alpha/Beta 

r~ .•• ,AVIeas. Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

2 3 4 

BG Alpha [cpml 0 13? 0.100 0.133 0.100 

BG Beta [cpm] 1.1'"' 1. 53 l. 67 1. 40 

Bff. Alpha 0.280 0.279 0.281 0.273 

Eff. Beta 0.373 0.311 0.348 0.333 

Spillover 0.336 0.309 0.295 0.316 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days] 19569 10560 10560 10560 

Manuf. Alpha Date 01.07.93 . 01. 07. 93 01:07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

HV-Guard Counter [V] = 1650 
deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.300 0.233 0.200 0.067 

2.30 1.90 1.43 1.10 

0.272 0.280 0.277 0.240 

0.361 0.373 0.397 0.380 

0.321 0.362 0.338 0.343 

157936 157936 157936 157936 

10560 10560 10560 10560 

01.07.93 01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 12,00 

01.07.93 01.07. 93 01.07. 93 01.07. 93 

12.00 12.00 12.00 12.00 

60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 07.10.98 Time 6:27:00 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

o·.2oo 

1.73 

0.261 

0.373 

0.400 

157936 

10560 

01.07.93 

12.00 

01.07. 93 

12.00 

60.0 

Guard [cpm] 1050 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 4231 DAILY UPDATE 
2 4232 DAILY UPDATE 
3 4233 DAILY UPDATE 
4 4234 DAILY UPDATE 
5 4235 DAILY UPDATE 
6 4236 DAILY UPDATE 
7 4237 DAILY UPDATE 
8 4238 DAILY UPDATE 
9 4239 DAILY UPDATE 

10 4240 DAILY UPDATE 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
o.ooo ·o.ooo 1 
0.000 0.000 1 

Date Next Calibration Due ~ 918" 
Date 

BETA 
CPM %Error Cat 

1------1~-----1---1 
0.000 0.000 1 
0.000 0.000 1 

92.5 > 100 2 
o . o o o· o . o o o 1 
0.000 0~000 1 
0.000 0.000 1 
0. 000 .o. 000 1 
0.000 0.000 1 
0.000 0.000 1 
o;ooo o.ooo 1 
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07.10.98 
6:27 

Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

DAILY 

Page: 

Comment: BACKGROUND AND CALIBRATIONS UPDATE 
LB770 Number 3 User File: CALIBRARTIONS 
S~ple Set: CALIBRATION UPDATE 

Sample Data File: C3100798 
Mode: Alpha/Beta 

Et~oo.,.,)1eas. Counter [V] = 1625 
Statistical Error Definition: 1 standard 

Category List [CPM] 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

2 3 4 

BG Alpha [cpm) 0.133 0.033 0.033 0.133 

BG Beta [cpm) 1. 47 1.20 0.900 1.10 

Bff. Alpha 0.290 0.297 0.294 0.288 

Bff. Beta 0.363 0.318 0.347 0.350 

Spillover 0.264 0.278 0.285 0.275 

T(1/2) Alpha [days) 157936 157936 157936 157936 

T(1/2) Beta [days) 19569 10560 10560 10560 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01 .07 9' 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

HV-Guard Counter [V] = 1650 
deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.067 0 167/ 0.133 0.067 0.067 

1.13 .80 1.47 1.03 1.30 

0.291 0. 87 0.284 0.256 0.285 

0.362 0. 84/ 0.385 0.367 0.371 

0.269 0. 78 0.280 0.265 0.297 

157936 1579 6 157936 157936 157936 

10560 105 0 10560 10560 10560 

01. 07. 93 01. 07". 3 01.07.93 01.07.93 01.07.93 

12.00 12. 0 12.00 12.00 12.00 

01. 07. 93 01.07. 3 01.07.93 01.07.93 01.07.93 

12.00 12. 0 12.00 12.00 12.00 

60.0 60 0 60.0 60.0 60.0 

Sample Results 

Measurement Date 07.10.98 Time 6:27:17 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

0.167 

1.37 

0.274 

0.344 

0.264 

157936 

10560 

01.07.93 

12.00 

01. 07. 93 

12.00 

60.0 

Guard [cpm] 1140 

Det# Spl# Spl. Name 
1----1-----~1--------------~1 

1 4221 DAILY UPDATE 
2 4222 DAILY UPDATE 
3 4223 DAILY UPDATE 
4 4224 DAILY UPDATE 
5 4225 DAILY UPDATE 
6 4226 DAILY UPDATE 
7 4227 DAILY UPDATE 
8 4228 DAILY UPDATE 
9 4229 DAILY UPDA~E 

10 4230 DAILY UPDATE 

Date Next Calibration Due 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000. 1 
0.000 0.000 1 
0.000 0.000 1 

BETA 
CPM %Error Cat 

1------1~-----1-~-1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.0·00 1 
0.000 0.000 1 
0.000 0.000 1 
o . o o a· o . o o o 1 
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07.10.98 
6:27 

Berthold LB770 Control System: LB770 4 
S A M P L E M E A S U R E M E N T 

DAILY 

Page: 

Comment: BACKGROUND AND CALIBRATIONS UPDATE 
LB770 Number 4 User File: CALIBRARTIONS 
Sample Set: CALIBRATION UPDATE 
~1eas.Counter [V] = 1600 

Sample Data File: C4100798 
Mode: Alpha/Beta 

S~tistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

2 4 

BG Alpha [cpm) 0. t)f)- 0.100 0.100 0.167 

BG Beta [cpm) 1.62 1.13 1.37 1.30 

Bff Alpha 0.28- 0.283 0.287 0.278 

Bff. Beta 0.372 0.312 0.346 0.337 

Spillover 0.323 0.333 0.325 0.320 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days) 1956 •) 10560 10560 10560 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

HV-Guard Counter [V] = 1650 
deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.033 0.200 0.100 0.200 0.133 

1.47 1.63 1.30 1.60 0.933 

0.267 0.289 0.276 0.246 0.285 

0.358 0.356 0.384 0.359 0.356 

0.334 0.320 0.310 0.315 0.322 

157936 157936 157936 157936 157936 

10560 10560 10560 10560 10560 

01.07. 93 01-.07.93 01.07.93 01.07. 93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 07.10.98 Time 6:27:35 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

0.067 

1. 47 

0. 220 .,.,-

0.361 

0.464 

157936 

10560 

01.07.93 

12.00 

01.07.93 

12.00 

60.0 

Guard [cpm] 870.0 

ALPHA 
Det# Spl# Spl. Name 

1----1------1---------------1 
CPM %Error Cat 

1------1------1---1 
1 .4231 DAILY UPDATE 0.000 0.000 1 
2 4232 DAILY UPDATE 0.000 0.000 1 
3 4233 DAILY UPDATE 0.000 0.000 1 
4 4234 DAILY UPDATE 0.000 0.000 1 
5 4235 DAILY UPDATE 0.000 0.000 1 
6 4236 DAILY UPDATE 0.000 0.000 1 
7 4237 DAILY UPDATE 0.000 0.000 1 
8 4238 DAILY UPDATE 0.000 0.000 1 
9 4239 DAILY 'UPDATE 0.000 0.000 1 

10 4240 DAILY UPDATE o.obo 0.000 1 

Date Next Calibration Due l5'~t29~ 
~~Dka~t~e~,~~~----

BETA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
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Reviewed bY. ~ 

Date {)~J:;t?9tL 
file name: OCT98AB1.wk1 Alpha Beta Alpha Beta 

Planchet Planchet Alpha Beta Saq>le Saq>le MB MB 

LB-770 Count Initial Final Weight Total Total Alpha Beta Method Method Det Det Det Det 

Job Saq>le Detecto~. V ume Time Weight · Weight Diff Alpha Beta Saq>le Saq>le Blank Blank Bkg Bkg Bkg Bkg 

Nl.ll'ber Nl.ll'ber Nl.ll'ber .· lit rm min gm gm gm Eff Eff cpm cpm cpm cpm cpm cpm cpm cpm 

===========================- =- =~================================================================================================================================== 

984000 

985836 

985847 

1 

2 
3 

4 

1 

2-1 

1-1./ 
1-2 .I 
1-3 .,/ 

.1-4 ../ 

1-5./ 

2 1-6 v 
2 MD 1-7./ 
3 1-8,..1 

4 1-9 ..... 

5 2·1 ,/ 

6 2-2/ 
7 2-3""' 
8 2-4 .J 

9 2-5./ 

10 2-6""' 
11 2-7./ 

12 2-8 / 
12 MSA 2-10 . ./ 

12 MSB 3-1 ./ 

13 3·2 J 

13 MSA 3~3 ./ 

13 MSB 3-4./ 

985841 1 FLAMED 3-5 / 

2 FLAMED 3·7 / 

3 FLAMED 3-8 / 

MB1AB1002 BLK ·3·9 .I 
MB2AB1002 MB ;5·10 / 

~ LC1A1002 LCSA 
~ LC1B1002 LCSB 

4·1 ,/ 
4-2 ./ 

0.1 

0.010 ~ 
0.010.1' 
0.200 ,/ 

0.010/ 

0.400 ~ 
0.400 ...... 

0.400/ 

0.400 

0.400 

0.400 

0.400 

0.400 

0.400 
. 0.400 

0.400 

0.400 

0.400 

0.400 

0.400 

0.400 

0.400 

0.400 . 
./ 

0.055./ 
0.055 
0.045 ../ 

i.ooo.l 

1.000~ 
1.000 
1.000 

700 9.1000 9.2000 0.1000 0.084 0.311 0.326 2.940 0.200 1.19 0.133 0.650 0.163 0.750 

100/9.4707 ~9.5547:jo.0840 
700 9.381~ 9.474l 0.0929 

700 9. 4659/./9.5229? 0. 0570 
700 9.4545 9.5359 0.0814 

700 9. 4660 j 9. 5557./J 0. 0897 

700 9.4801 ./9.5628 0.0827 

700 9.4675./9.5519 ::-_0.0844 
700 9.4110 9.4965/0.0855 

700 . 9.4631:9.5472/0.0841 

700 9.4456 9.5296./0.0840 . / 
700 9.4376/ 9.5202 /0.0826 
700 9.4192 9.5000 0.0808 

700 9.4814~ 9.5549 j 0.0735 
70 9.4621 9.5341 0.0720 

700 9.4538~ 9.4747//0.0209 
700 9.4119 9.4849/0.0730 
700 9.3375~ 9.4104 0.0729 

100 9.4549"'/9.4916 ~ o:D36'7\ 

700 9.4529./9.4922./0.0393\ 

700 9.4665./9.5514/ 0~ 
700 9.6039~9.6385~.034~ 

700 9.4053 .19.4431 / 0.0378) 

700 9.3684 '/ 9.3980 j 0.0296 
700 9.4339/9.4714 0.0375 

100 9.3716/9.4020 /o.o3o4 . / 
700 9.4129/9.4129/0.0000 
700 . 9.4091 £.4091 0.0000 
60rY 9.4284 9.4284,/0.0000 

6001 9.4257/9.4257 .,..10.0000 

0.1015.10.3179/0.114 ~ 2.5·1./ 0.134/ 1.38) 0.116~ 1.34/0.141/ 1.17/ 
/ / ~ / "' / 0.0929./0.3123./ 0.116.7 2.61, 0.134 1.38 0.141./ 1.60 0.141 1.17 

0.1327 0.3355/ 0.159 1.78 0.134 1.38 0.131 / 1.09"""' 0.141 1.17 
./ / / II' _/ 

0.1041 .,..10.3195 / 0.164/ 2.14 r/ 0.134 1.38 0.144/ 1.1/ 0.141 1.17 
0.0959 0.3143) 0.157 ,/ 2.85 0.134 1.38 0.163/ 1.81/ 0.141 1.17 

0.1027 j 0.3187 / 0.171 .I 2.39:::.- 0.134 1.38 0.140/ 1. 75/ 0.141 1.17 
0.1011 0.3177,) 0.163 2.24 0.134 1.38 0.120./ 1.25 0.141 1.17 

o.om./ o.3169 .I 0.146 ~ 1.97-;/' 0.134 1.38 0.116 1.1~ 0.141 1.17 
0.1013 ./ 0.3178 J 0.146 2.23 0.134 1.38 0.156 ./ 1.26 ....,0.141 1.17 

.I v ./ ./ ., 
0. 0985 0.3186 j 0.197 2. 75 0.134 1.38 0.146 v 2. 07 0.141 1.17 

.) ,/ / ,/ / 0.0999 0.3193 j 0.183/ 2.15 0.134 1.38 0.169 1.37 0.141 1.17 J , . ,/ ./ / 
0.1017 0.3202 .I 0.184 " 2.02 0.134 1.38 0.144 1.2911' 0.141 1.17 

/ . r ~ ./ 
0.1094 0.3237 0.154.) 1.77 0.134 1.38 0.164 1.30/./0.141 1.17 
0.1112/0.3245/0.157 2.24V 0.134 1.38 0.153.../'./ 1.83 0.141 1.17 
0.1852 .I 0.3504..1 0.130/ 1.99""" 0.134 1.38 0.133 1.84/ 0.141 1.17 

0.1101.10.3240.1 0.137/ 2.10/ 0.134 1.38 0.087,/./ 1.29/ 0.141 1.17 
/ ,/ ,/ / / 1 0:..11J9 0~2 0.107./ 2.29 ./ 0.134 1.38 0.091 / 1. 72./ 0.141 .17 

0.11391 0.32821 4.680 1.75 0.134 1.38 0.131 1.73 0.141 1.17 
0.1139 0.3282 0.216~ 14.90/0.134 1.38 0.177&/ 2.72/0.141 1.17 

./ .I , ,/ / ./ 0.1010- 0.3206 0.154 2.52 ,/ 0.134 1.38 0.159 1.58/ 0.141 1.17 

o.iOroJ o.3206l 5.340~ 6.57 0.134 1.38 o.176~ 1.16 o.141 1.11 

0.1010 0.3206 ·o.190:Y 15.10 ~ 0.134 1.38 0.153./ 1.o8j o.141 1.11 
0.1755v 0.3573 0.221 2.02 0.134 1.38 0.139/ 1.34 0.141 1.17 

./ ./ / ./ 0.1619 0.3517 0.349/ 3.44 ./ 0.134 1.38 0.156./ 2.30/ 0.141 1.17 

0.1741./ 0.3568 0.283 1.99 0.134 1.38 :/ 0.154 ./ 1.26 0.141 7 1.17 'tl 
0.2365_.1 0.3788 ..~ 0.134~ 1.38 ::)' 0.134 .,.. 1.38

1 
0.141 1.17-10.141 L 1.17 

0.2365L 0.3788J 0.116 1.66 0.134 1.38 0.113 ../ 1.34"" 0.141 1.17 
0.2365 0.3619,/13.150 ./ 6.19 v 0.134 1.38 0.146....... 1.53 ./ 0.141 1.17 

o. 2365 v 0.36191 0.135 j 15.38 ,/ o. 1341 1.38 0.156,/ 1.05 .I o. 141 1.171 



file name: OCT98AB1. 

Job 

Nurber 

Safl1'le 
Nurber 

Alpha Beta Alpha 

Sample Safl1'le MB 
Det Det Det 

Eff Eff Eff. 

Beta 
MB Corr Corr 

Det Alpha · Beta 

Eff cpm cpm 

Gross Gross Gross Gross Gross Gross 
Alpha Alpha Alpha Beta Beta Beta 

Activity Error LLD Activity Error LLD 
pCi/vol pCi/vol pCi/vol pCi/vol pCi/vol pCi/vol 

=================================================================================================================================================== 

984000 

~ 985836 

985847 

2 

3 

0.279 0.351 0.285 0.341 0.157 1.837 

Q.288 / o.380 ~ 0.285/ o.371 /o.oo2 

0.291 '/ 0.322/ 0.285 0.371 -0.025 0.828 
0.288 0.361 0.285 0.371 0.028 0.486 

0.955 

8.4 

-0.9 
-12. 1 

0.5 

2.9 4.2 26.6 

16.4 28.6 135.3 
18'.0 31.3 119.4 
0.7 1. 1 3.3 

./ / 4 0.275/ 0.342/ 0.285 0.371 0.020 0.836 8.7 17.5 27.9 117.9 
1 0.273 . 0.372 0.285 0.371 -0.006 0.829 -0.1 0.5 0.8 3.0 

2.2 

20.7 

21.3 
0.9 

19.6 
0.5 

2.8 

29.3 

29.8 
1.4 

29.2 
0.7 

/ t/ 
2 o.289 / o.372 I o.285 o.371 o.o31 o.429 o.3 _o~~-- _ o. 7 1.5 o.5 o. 7 

_t MD 0.283 0.393 0.285 0.371_ f- 0.0~-- 0._~~~--- c 0.5 0.4 0.7 2.7 0.5__ -~ 
3 0.247/ 0.375/ 0.285 0.371 0.030 0.588 . 0.3 0.4 0.7 2.1 0.5 0.7 

4 0.284/ 0.370/ 0.285 0.371 -0.010 0.761 -0.1 0.4 0.7 2.7 0.5 0.7 
5 0.280/ 0.373 / 0.285 0.371 0.051 0.469 . 0.6 0.5 0. 7 1. 7 0.5 0. 7 
6 0.279/ 0.311/ 0.285_ 0.371 0.014 0.604 0.2 0.5 0.7 2.1 0.5 0.7 
7 0.281/ 0.348./ 0.285 0.371 0.040 0.533 0.4 0.5 0.7 1.9 0.5 0.7 
8 o.273j" o·.333 / 0.285 . o.371 -o.o1o o.282 -0.1 o.4 o.7 1.0 o.5 o.7 

9 0.272 .1. 0.361./ 0.285 0.371 0.004 0.206 0.0 0.4 . 0.7 0.7 0.5 0.7 
10 0.280/ 0.373/ 0.285 0.371 -0.003 -0.061 0.0 0.2 0.4 -0.2 0.4 0.7 

11 0.277/ 0.397./ 0.285 0.371 0·.050 0.585 0.5 0.4 0.7 2.0 0.5 0.7 
12 0.240 J 0.380 0.285 0.371 0.016 0.355 0.2 0.4 0.6 1.2 0.5 0.7 

\12 MSA 0.261 ~ 0.373/ 0.285 0.371 4.549 -0.191 ~ 1.6 0.6 -0.7 0.4 - ----o.?) 
\12 MSB 0.290 'L_ 0.363 0.285 0.371 0.039 11.975 0.4 0.4 0.6 w;1.17 L_O ______ .o...I._j 
13 o.297/ o.318 / o.285 o.371 -o.oo5 o. 76o -o.1 o.4 o. 7 _TI o.5 

13 MSA 0.294/0.347/. 0.285 0.371 5 •. 164 5.214 ' -~ 1.9 0.7 18.3 0.7 
13 MSB 0.288 . 0.350 / 0.285 0.371 0.037 13.822 0::4 0.5 n 7 _ \48.61 1.1 

0.7 

~ , ~ 
985841 1 FLAMED 0.291 / 0.362 ./ 0.285 0.371 0.082 0.475 3.8 2.1 3.0 10.9 3.1 

2 FLAMED 0.284 / 0.385 / 0.285 0.371 0 .• 193 0.922 9.8 2.6 3.3 21.5 3.8 
4.7 
4.8 

5.8 3 FLAMED 0.256 0.367 , 0.285 i.-L 0.371 V; 0 .• 129 0.522 7.4 2.8 3.7 14.7 3.8 
MB1AB1002 BLK 0.285 ~ 0.371 / 0.285..., 0.371 :.;> -0.007 0.000 u.u 0.1 U.l 0.0 0.1 

MB2AB1002 MB 0.274 / 0.344 0.285L 0.3711 0.003 0.125 0.0 0.1 0.1 0.1 0.2 
- LC1A1002 LCSA 0.287 0.372/ 0.285 0.371 13.004 4.453 2U 0.6 0.1 5:5 0.3 

~C1B1002 LCSB 0.283./ 0.312./ 0.28S 0.371 -0.021 14.157 0.0 0.1 0.1 17.6 0.4 

0.2 
0.2 
0.3 
0.3 

co 



QA-CHECK3.wk1 ALPHA DATE 10/07/98 pCi/L 
TIME 13:32 

Standard LCS 
Known Sample LCS 
Value Value Recovery 

LC1A1002 25.500 24.800 97.3 
25.500 0.0 

0.000 ERR 
0.000 ERR 

985847-012 
Spiked 

Sample Sample Standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

0.200 45.000 25.500 0.4000 63.750 70.3 
0.200 25.500 0.4000 63.750 -0.3 

985847-013 
-0.100 57.600 25.500 0.400 63.750 90.5 

ERR ERR 
ERR ERR 

985847-002 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
0.300 0.500 0.400 0.400 0.35 

ERR 
ERR 

/027:f 
900.0 

MB2AB1002 = 0.0 BATCH # 
LAB NET 

BATCH # 

BATCH # 

RAW DATA FOR ALPHA/BETA IS IN JOB # 985836. 
10/08/98 N.R.F. 
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QA-CHECK3.wk1 BETA DATE 10/07/98 pCi/L 
TIME 13:32 

Standard LCS 
Known Sample LCS 
Value Value Recovery 

LC1B1002 18.000 17.600 97.8 
18.000 0.0 

0.000 ERR 
0.000 ERR 

985847-012 
Spiked 

Sample Sample Standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

1. 200 41.100 18.000 0.4000 45.000 88.7 
1.200 18.000 0.4000 45.000 -2.7 

985847-013 
2.700 48.600 18.000 0.400 45.000 102.0 

ERR ERR 
ERR ERR 

985847-002 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR· ERROR RER 
1.500 2.700 0.500 0.500 1. 70 

ERR 
ERR 

t_at2ii_ 
900.0 

MB2AB1002 = 0.1 BATCH # 
LAB NET 

BATCH # 

BATCH # 

RAW DATA FOR ALPHA/BETA IS IN JOB # 985836. 
10/08/98 N.R.F. 
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07.10.98 
4:51 

Berthold LB770 Control System: LB770 1 
C A L I B R A T I 0 N A L P H A 

r~mment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

•ryo Number 1 User File: A-PLANCHET CAL Cal. Data File: AM100798 
S~le Set: AM-CALIBRATION Mode: Alpha Only 
Calibration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

1 

10 

BG Alpha [cpm] 0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

M;muf. Alpha Date 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01. 07. 93 

T(1/2) Alpha [days] 157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

Activity 145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 07.10.98 Time 4:51:43 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------~ 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
1 4 SERIAL # A965 
S 5 SERIAL # A966 

6 SERIAL # A967 
1 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

cpm Eff %Error 
1-------t-----1------1 

2518 0.288 0.633 
3576 0.291 0.531 
3070 0.288 0.573 
2822 0.275 0.598 
2932 0.273 0.587 
3335 0.289 0.550 
2250 0.283 0.670 
2879 0.247 0.592 
3429 0.284 0.542 
2832 0.277 0.597 

Guard [cpm] 1058 

cpm Spill %Error 
1-------1-----1------1 

762.2 0.303 1.31 
1119 0.313 1.09 
1021 0.333 "1.15 

880.7 0.312 1.23 
946.0 0.323 1.19 

1106 0.332 1.10 
732.6 0.326 1.35 
950.0 0.330 1.19 

1160 0.338 1.08 
897.4 0.317 1.22 
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07.10.98 
5:14 

Berthold LB770 Control System: LB770 1 
C A L I B R A T I 0 N B E T A 

Page: 

r~mment: Cs-137 MODEL CAL2705 BETA STANDARDS 
~o Number 1 User File: B-PLANCHET CAL 

Sa~le Set: B-PLANCHET-CAL 
Calibration Parameter File Name: B-CAL 

Cal. Data File: CS100798 
Mode: Beta Only 

HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

2 3 4 5 6 7 8 9 

l. 40 l. 63 0.967 2.00 1.33 1.57 1.40 l. 57 1.10 

1 

10 

l. 77 BG Beta [ cpm] 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07. 93 01.07. 93 01.07.93 

T(1/2) Beta [days] 

Activity 

10560 

1703 

10560 

1748 

10560 10560 

1733 1763 

Calibration 

10560 10560 10560 10560 10560 10560 

1718 1733 1775 1766 1794 1789 

Results 

Measurement-Date 07.10.98 Time 5:14:13 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
4 4 SERIAL # A955 

-~ 5 SERIAL # A956 
6 SERIAL # A957 

7 7 SERIAL # A958 
8 8 SERIAL # A959 
9 9 SERIAL # A960 

10 10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1------1 
0~870 0.000 40.1 
2.15 0.000 23.7 
1.10 0.000 35.0 
1.21 0.000 33.1 

0.757 0.000 43.6 
1.32 0.000 31.4 
2.19 0.000 24.0 
1.82 0.000 27.0 
2.68 0.000 20.7 

0.757 0.000 43.6 

Guard [cpm] 2237 

cpm Eff %Error 
1-------1-----1------1 

38854 0.380 0.171 
33749 0.322 0.183 
37513 0.361 0.174 
36131 0.342 0.177 
38361 0.372 0.172 
38729 0.372 0.171 
41903 0.393 0.165 
39721 0.375 0.169 
39854 0.370 0.169 
38817 0.362 0.171 
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07.10.98 
5:14 

Berthold LB770 Control System: LB770 2 
C A L I B R A T I 0 N A L P H A 

~~mment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

''''') Number 2 User File: A-PLANCHET CAL Cal. Data File: AM100798 
S~~1e Set: AM-CALIBRATION Mode: Alpha Only 
Calibration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

1 

10 

BG Alpha [cpm) 0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

Manu£. Alpha Date 01.07. 93 01.07. 93 01.07. 93 01.07.93 01.07.93 01.07. 93 Ol.Q7.93 01.07.93 01.07. 93 01.07.93 

T(1/2) Alpha [days) 157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

Activity 145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 07.10.98 Time 5:14:25 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1----------~----1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
4 4 SERIAL # A965 
~ 5 SERIAL # A966 

6 SERIAL # A967 
7 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

cpm Eff %Error 
1-------1-----1------1 

2448 0.280 0.642 
3428 0.279 0.542 
2997 0.281 0.580 
2808 0.273 0.599 
2926 0.272 0.587 
3229 0.280 0.559 
2206 0.277 0.676 
2806 0.240 0.600 
3202 0.265 0.561 
2675 0.261 0.614 

Guard [cpm] 1053 

cpm Spill %Error 
1-------1-----1------1 

822.7 0.336 1.28 
1059 0.309 1.12 

883.6 0.295 1.22 
886.5 0.316 1.22 
940.6 0.321 1.19 

1169 0 .. 362 1.08 
745.3 0.338 1.35 
963.8 0.343 1.19 

1289 0.403 1.05 
1071 0.400 1.15 
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07.10.98 
4:51 

Berthold LB770 Control System: LB770 2 
C A L I B R A T I 0 N B E T A 

Page: 

r~mment: Cs-137 MODEL CAL2705 BETA STANDARDS 
'70 Number 2 User File: B-PLANCHET CAL 

Sar~ ... e Set: B-PLANCHET-CAL 
Calibration Parameter File Name: B-CAL 

Cal. Data File: CS100798 
Mode: Beta Only 

HV-Meas.Counter [V] = 1600 HV-Guard Counter [V) = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

BG Beta [cpm] 1.40 1. 63 0.967 2.00 1. 33 1.57 1.40 1. 57 1.10 

1 

10 

1.77 

Manuf. Beta Date 01.07. 93 01.07.93 01.07. 93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07. 93 01.07.93 01. 07. 93 

T(1/2) Beta [days] 10560 10560 10560 10560 10560 10560 10560 10560 10560 10560 

Activity 1703 1748 1733 1763 1718 1733 1775 1766 1794 1789 

Calibration Results 

Measurement Date 07.10.98 Time 4:51:57 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Guard [cpm] 2237 

Det# Spl# Spl. Name cpm Spill %Error cpm Eff %Error 
1---1-----1---------------1 1-------1-----1------1 1-------1-----1------1 

1 1 SERIAL # A952 2.23 0.000 23.5 38120 0.373 0.173 
2. 2 SERIAL # A953 3.29 0.000 19.0 32600 0.311 0.187 
3 3 SERIAL # A954 8.13 0.000 12.0 36187 0.348 0.177 
4 4 SERIAL # A955 4.05 0.000 17.2 35244 0.333 0.179 

..-.:J 5 SERIAL # A956 2.00 0.000 25.0 37191 0.361 0.175 
6 SERIAL # A957 0.530 0.000 54.3 38818 0.373 0.171 

'\,_ 

7 SERIAL # A958 1.28 0.000 32.5 42300 0.397 0.164 I 

8 8 SERIAL # A959 0.113 0.000 >100% 40275 0.380 0.168 
9 9 SERIAL # A960 0.643 0.000 43.5 41416 0.385 0.165 

10 10 SERIAL # A961 0.643 0.000 48.1 40041 0.373 0.168 
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07.10.98 
5:44 

Berthold LB770 Control System: LB770 3 
C A L I B R A T I 0 N A L P H A 

r-~ent: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

~""0 Number 3 User File: A-PLANCHET CAL Cal. Data File: AM100798 
Sa~le Set: AM-CALIBRATION Mode: Alpha Only 
Calibration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1625 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

1 

10 

BG Alpha [cpm] 0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

Manuf. Alpha Date 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01.07. 93 . 01.07.93 01.07.93 01.07.93 01.07.93 

T(1/2) Alpha [days] 157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

Activity 145.9 204.5 177.8 171.2 179.0 1!12.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 07.10.98 Time 5:45:11 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1-------------~-1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
1 4 SERIAL # A965 
~ 5 SERIAL # A966 

6· SERIAL# A967 
7 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

cpm Eff %Error 
1-------1-----1------1 

2540 0.290 0.630 
3643 0.297 0.526 
3133 0.294 0.568 
2960 0.288 0.584 
3124 0.291 0.568 
3301 0.287 0.553 
2261 0.284 0.668 
2989 0.256 0.581 
3444 0.285 0.541 
2806 0.274 0.599 

Guard [cpm] 1039 

cpm Spill %Error 
1-------1-----1------1 

670.4 0.264 1.38 
1014 0.278 1.13 

893.7 0.285 1.21 
815.3 0.275 1.26 
840.6 0.269 1.23 

2897 0.878 0.809 
632.7 0.280 1.43 
793.2 0.265 1.27 

1023 0.297 1.13 
739.6 0.264 1.31 
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07.10.98 
6:02 

Berthold LB770 Control System: LB770 3 
C A L I B R A T I 0 N B E T A 

Page: 

r-~ent: Cs-137 MODEL CAL2705 BETA STANDARDS 
.P10 Number 3 User File: B-PLANCHET CAL 

Sa~e Set: B-PLANCHET-CAL 
Calibration Parameter File Name: B-CAL 

Cal. Data File: CS100798 
Mode: Beta Only 

HV-Meas.Counter [V] : 1625 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation{s) 

1 2 3 4 5 6 7 8 9 

BG Beta [cpm] 1.40 1.63 0.967 2.00 1. 33 1.57 1.40 1. 57 1.10 

1 

10 

1. 77 

Manu£. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

T(1/2) Beta [days] 10560 10560 10560 10560 10560 10560 10560 10560 10560 10560 

Activity 1703 1748 1733 1763 1718 1733 1775 1766 1794 1789 

Calibration Results 

Measurement Date 07.10.98 Time 6:02:33 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
i 4 SERIAL # A955 
5 5 SERIAL # A956 

6 SERIAL # A957 
7 SERIAL # A958 

8 8 SERIAL # A959 
9 9 SERIAL # A960 

10 10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1~-----1 

21.9 0.001 7.24 
9.41 0.000 11.1 
19.1 0.001 7.74 
8.81 0.000 11.5 
22.3 0.001 7.16 
31.7 0.004 6.01 
18.5 0.000 7.88 
27.6 0.001 6.45 
12.2 0.000 9.66 
14.9 0.000 8.77 

· Guard [cpm] 2224 

cpm · Eff %Error 
1-------1-----1------1 

37128 0.363 0.175 
33368 0.318 0.184 
36100 0.347 0.177 
36976 0.350 0.175 
37285 0.362 0.174 

8750 0.084 0.360 
40962 0.385 0.166 
38902 0.367 0.171 
39920 0.371 0.169 
36919 0.344 0.175 
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07.10.98 
6:02 

Berthold LB770 Control System: LB770 4 
C A L I B R A T I 0 N A L P H A 

~~mment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

., "I) Number 4 User File: A-PLANCHET CAL Cal. Data File: AM100798 
Sa~le Set: AM-CALIBRATION Mode: Alpha Only 
Calibration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1600 · HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

2 3 4 5 6 7 8 9 

1 

10 

BG Alpha [cpm] 

Manuf. Alpha Date 

T(1/2) Alpha [days] 

Activity 

0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 07.10.98 Time 6:02:46 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Sp1. Name 
1---1-----1---------------1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
4 4 SERIAL # A965 
~ 5 SERIAL # A966 

6 SERIAL # A967 
7 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

Detectors with Trend:2a 

cpm Eff %Error 
1-------1-----1---~--1 

2516 0.287 0.633 
3474 0.283 0.539 
3064 0.287 0.574 
2852 0.278 0.595 
2865 0.267 0.593 
3331 0.289 0.550 
2192 0.276 0.678 
2868 0.246 0.593 
3446 0.285 0.541 
2254 0.220 0.669 

Guard [cpm] 1041 

cpm Spill %Error 
1-------1-----1------1 

813.0 0.323 1.28 
1156 0.333 1.08 

997.0 0.325 1.16 
912.8 0.320 1.21 
955.6 0.334 1.19 

1067 0.320 1.12 
679.2 0.310 1.40 
904.2 0.315 1.21 

1109 0.322 1.10 
1045 0.464 1.19 
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07.10.98 
5:44 

Berthold LB770 Control System: LB770 4 
C A L I B R A T I 0 N B E T A 

Page: 

r~~ent: Cs-137 MODEL CAL2705 BETA STANDARDS 
.•::-of) Number 4 User File: B-PLANCHET CAL 

Sa~,...,ie Set: B·-PLANCHET-CAL 
Calibration Parameter File Name: B-CAL 

Cal. Data File: CS100798 
Mode: Beta Only 

HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

BG Beta [cpm] 1.40 1.63 0.967 2.00 l. 33 l. 57 1.40 1.57 1.10 

1 

10 

1.77 

Manuf. B~ta Date 01.07.93 01.07.93 Ol. 07. 93 01.07.93 01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 

T(1/2) Beta [days] 10560 10560 10560 10560 10560 10560 10560 10560 10560 10560 

Activity 1703 1748 1733 1763 1718 1733 1775 1766 1794 1789 

Calibration Results 

Measurement Date 07.10.98 Time 5:45:24 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1--~------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
1 4 SERIAL # A955 
S 5 SERIAL # A956 

6 SERIAL # A957 
~ 7 SERIAL # A958 
8 8 SERIAL # A959 
9 9 SERIAL # A960 

10 10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1------1 

2.91 0.000 20.4 
4.31 0.000 16.5 
5.18. 0.000 15.1 
5.75 0.000 14.3 
4.39 0.000 16.4 
5.52 0.000 14.6 
10.1 0.000 10.7 
6.58 0.000 13.4 
3.82 0.000 17.3 

0.530 0.000 54.3 

Guard [cpm] 2201 

cpm Eff %Error 
1------~1-----1------1 

38061 0.372 0.173 
32671 0.312 0.1~6 
36003 0.346 0.178 
35601 0.337 0.179 
36894 0.358 0.175 
37031 0.356 0.175 
40888 0.384 0.167 
38037 0.359 0.173 
38327 0.356 0.172 
38775 0.361 0.171 
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07.10.98 
5:44 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

r~mment: DAILY BACKGROUND OF 30 MIN 

Page: 

-~0 Number 1 User File: CALIBRARTIONS Bkg. Data File: BG100798 
HV-Guard Counter [V] = 1650 

1 standard deviation{s) 
HV~eas.Counter [V] = 1600 
Statistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1.00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 

2.50 
5.00 

Beta 
High 

2.50 
5.00 

Background Results 

Measurement Date 07 .10. 98 Time 5 :·44: 22 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

1 

Guard [cpm] · 1062 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1-----~1---1 
1 0.067 0.047 1 1.70 0.238 1 
2 0.067 0.047 1 1.27 0.205 1 
3 0.200 0.082 1 1.13 0.194 1 
4 0.100 0.058 1 1.13 0.194 1 
5 0.300 0.100 2 1. 70 0.238 1 

0.167 0.075 1 2.13 0.267 1 
7 0.233 0.088 1 1.27 0.205 1 
8 0.167 0.075 1 1.33 0.211 1 
9 0.200 0.082 1 1.37 0.213 1 

10 0.333 0.105 2 1.87 0.249 1 
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07.10.98 
5:44 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

r~~ent: DAILY BACKGROUNDS OF 30 MIN 

Page: 

Q Number 2 User File: CALIBRARTIONS Bkg. Data File: BG100798 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
HV~eas.Counter [V] = 1600 
Statistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1. 00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 

2.50 
5.00 

Beta 
High 

2.50 
5.00 

Background Results 

Measurement Date 07.10.98 Time 5:44:33 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

1 

Guard [cpm] 1060 

ALPHA BETA 
Det# cpm +/-cpm cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.133 0.067 1 1.17 0.197 1 
2 0.100 0.058 1 1. 53 0.226 1 
3 0.133 0.067 1 1.67 0.236 1 
4 0.100 0. 05.8 1 1.40 0.216 1 
5 0.300 0.100 2 2.30 0.277 1 .. 0.233 0.088 1 1. 90 ·0.252 1 ) 

7 0.200 0.082 1 1.43 0.219 1 
8 0.067 0.047 1 1.10 0.191 1 
9 0.133 0.067 1 2.33 0.279 1 

10 0.200 0.082 :.1. 1. 73 0.240 1 
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07.10.98 
4:51 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

r-~ent: DAILY BACKGROUNDS OF 30 MIN 

Page: 

_ ~o Number 3 User File: CALIBRARTIONS Bkg. Data File: BG100798 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
~~eas.Counter [V] = 1625 
Statistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 

1.00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 
2.50 
5.00 

Beta 
High 

2.50 
5.00 

Background Results 

Measurement Date 07.10.98 Time 4:52:07 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

1 

Guard [cpm] 1041 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1----~-1---1 
1 0.133 0.067 1 1.47 0.221 1 
2 0.033 0.033 1 1.20 0.200 1 
3 0.033 0.033 1 0.900 0.173 1 

.4 0.133 0.067 1 1.10 0.191 1 
5 0.067 0.047 1 1.13 0.194 1 - 0.167 0 .·075 1 3.80 0.356 2 ) 

7 0.133 0.067 1 1.47 0.221 1 
8 0.067 0.047 1 1. 03 0.186 1 
9 0.067 0.047 1 1. 30 0.208 1 

.10 0.167 0.075 1 1. 37 0.213 1 

Detectors with Trend:7a 
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07.10.98 
4:51 

Berthold LB770 Control System: LB770 4 
B A C K G R 0 U N D M E A S U R E M E N T 

r-~ent: DAILY BACKGROUNDS OF 30 MIN 

Page: 

~0 Number 4 User File: CALIBRARTIONS Bkg. Data File: BG100798 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
~eas.Counter [V] = 1600 
Statistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1. 00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 
2.50 
5.00 

Background Results 

Measurement Date 07.10.98 Time 4:52:19 

Beta 
High 

2.50 
5.00 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 
Guard [cpm] 1038 

ALPHA BETA 
Det# cpm +/-cpm Cat· cpm +/-cpm Cat 

1----1 1------1------1--~1 1------1------1---1 
1 0.067 0.047 1 1. 63 0.233 1 
2 0.100 0.058 1 1.13 0.194 1 
3 0.100 0.058 1 1. 37 0.213 1 
4 0.167 0.075 1 1. 30 0.208 1 
5 0.033 0.033 1 1.47 0.221 1 ,.. 0.200 0.082 1 1. 63 0.233 1 ) 

7 0.100 0.058 1 1. 30 0.208 1 
8 0.200 0.082 1 1.60 0.231 1 
9 0.133 0.067 1 0.933 0.176 1 

10 0.067 0.047 1 1.47 0.221 1 
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27.09.98 
9:56 

Berthold LB770 Control System: LB770 1 Page: 
B A C K G R 0 U N D M E A S U R E M E N T 

Comment: WEEKLY BACKGROUND OF 1000 MIN 
LB770 Number 1 User File: CALIBRARTIONS Bkg. Data File: BW092798 

HV-Guard Counter [V] = 1650 
1 standard deviation(s) 

HV-Meas.Counter [V] = 1600 
~· tistical Error Definition: 

Category List [cpm] : 
Alpha Beta 

Category Low High Low High 
1 0.000 0.300 0.000 2.50 
2 0.300 1. 00 2.50 5.00 
3 1. 00 5.00 

Background Results 

Measurement Date 27.09.98 Time 9:56:18 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 

1 

Guard [cpm] 1043 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm ·+/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.100 0.032 1 1. 20 0.110 1 
2 0.120 0.035 1 1.50 0.122 1 
3 0.160 0.040 1 1. 09 0.104 1 
4 0.180 0.042 1 1.16 0.108 1 
5 0.230 0.048 1 1. 79 0.134 1 
6 0.220 0.047 1 1. 89 0.137 1 
7 0.140 0.037 1 1. 21 0.110 1 
8 0.130 0.036 1 1.11 0.105 1 
9 0.240 0.049 1 1.32 0.115 1 

10 0.190 0.044 1 1. 54 0.124 1 
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27.09.98 
9:56 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 11:36:23 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 2/7 
Guard [cpm] 1043 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.130 0.036 1 
0.180 0.042 1 
0.180 0.042 1 
0.140 0.037 1 
0.180 0.042 1 
0.140 0.037 1 
0.110 0.033 1 
0.100 0.032 1 
0.220 0.047 1 
0.150 0.039 1 

Detectors with Trend:8a 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1. 55 0.124 1 
1.57 0.125 1 
1.10 0.105 1 
1.13 0.106 1 
1.61 0.127 1 
.1 . 7 4 0 . 13 2 1 
1.27 0.113 1 
1.21 0.110 1 
1.14 0.107 1 
1. 55 0.124 1 
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27.09.98 
9:56 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 13:16:27 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 3/7 
Guard [cpm] 1048 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.170 0.041 1 1.41 0.119 1 
2 0.120 0.035 1 1. 66 0.129 1 
3 0.120 0.035 1 1.17 0.108 1 
4 0.080 0.028 1 0.930 0.096 1 
5 0.130 0.036 1 1. 53 0.124 1 
6 0.100 0.032 1 1. 86 0.136 1 
7 0.130 0.036 1 1. 04 0.102 1 
8 0.130 0.036 1 1. 25 0.112 1 
9 0.130 0.036 1 1.12 0.106 1 

10 0.050 0.022 1 1. 52 0.123 1 
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27.09.98 
9:56 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 14:56:31 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 

4 

Guard [cpm] 1047 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1--~---1------1---1 1------1------1---1 
1 0.120 0.035 1 1.27 0.113 1 
2 0.170 0.041 1 1. 69 0.130 1 
3 0.080 0.028 1· 0.950 0. 0·97 1 
4 0.170 0.041 1 1.17 0.108 1 
5 0.140 0.037 1 1. 75 0.132 1 
6 0.140 0.037 1 2.09 0.145 1 
7 0.140 0.037 1 1.43 0.120 1 
8 0.070 0.026 1 1.15 0.107 1 
9 0.140 0.037 1 1.20 0.110 1 

10 0.190 0.044 1 1. 59 0.126 1 
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27.09.98 
9:56 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 16:36:35 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 5/7 
Guard [cpm] 1045 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.080 0.028 1 1.26 0.112 1 
2 0.110 0.033 1 1. 57 0.125 1 
3 0.120 0.035 1 1. 31 0.114 1 
4 0.111 0.028 1 1. 25 0.112 1 
5 0.180 0.042 1 1. 79 0.134 1 
6 0.190 0.044 1 1. 68 0 .130. 1 
7 0.080 0.028 1 1.44 0.120 1 
8 0.110 0.033 1 1.11 0.105 1 
9 0.140 0.037 1 1.47 0.121 1 

10 0.150 0.039 1 1. 33 0.115 1 

Outlier Screening 

Measurem.# (S-deviations) 

5 

Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l-------------~-l----------------------------------------~------------------

4a 1 -0.8 0.7 5.1 -0.1 -0.1 -0.8 0.7 -0.1 0.7 -0.1 
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27.09.98 
9:56 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 18:16:39 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 
Guard [cpm] 1039 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.120 0.035 1 
0.180 0.042 1 
·0.080 0.028 1 
0.160 0.040 1 
0.140 0.037 1 
o . 12 o o . o 3 5· 1 
0.180 0.042 1 
0.180 0.042 1 
0.150 0.039 1 
0.150 0.039 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.36 0.117 1 
1.59 0.126 1 
1. 00 0.100 1 

0.940 0.097 1 
2.11 0.145 1 
1.56 0.125 1 
1.34 0.116 1 
1.20 0.110 1 
1.30 0.114 1 
·1.45 0.120 ·1 
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27.09.98 
9:56 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 19:56:43 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 7/7 

Det# 
1----1 

I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

f' ..... t# 
--I 
1 
2 
3 
4 
5 
6 
7 
a· 
9 

10 

Guard [cpm] 1037 

ALPHA BETA 
cpm +/-cpm Cat cpm +/-cpm Cat 

1------1------1---1 1------1------1---1 
0.090 0.030 1 
0.110 0.033 1 
0.180 0.042 1 
0.170 0.041 1 
0.140 0.037 1 
0.070 0.026 1 
0.060 0.024 1 
0.090 0.030 1 
0.070 0.026 1 
0.230 0.048 1 

ALPHA 
cpm %Error Cat Num 

1------1------1---1---1 
0.116 11.1 1 7 
0.141 10.0 1 7 
0.131 10.4 1 7 
0.144 9.72 1 7 
0.163 9.30 1 7 
0.140 10.1 1 7 
0.120 10.8 1 7 
0.116 11.1 1 7 
0.156 9.55 1 7 
8.159 9.54 1 7 

1.32 0.115 1 
1.63 0.128 1 
1.00 0.100 1 
1.17 0.108 1 
2.08 0.144 1 
1. 44 0.120 1 
1.02 0.101 1 
1.14 0.107 1 
1.26 0.112 1 
1.63 0.128 1 

Average of 7 cycles 

BETA 
cpm %Error Cat Num 

1------1------1---1---1 
1. 34 3.27 1 7 
1. 60 2.98 1 7 
1. 09 3.62 1 7 
1.11 3.59 1 7 
1. 81 2.81 1 7 
1. 75 2.86 1 7 
1.25 3.39 1 7 
1.17 3.50 1 •7 
1.26 3.37 1 7 
1. 52 3.07 1 7 

7 
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27.09.98 
9:57 

Berthold LB770 Control System: LB770 2 Page: 
B A C K G R 0 U N D M E A S U R E M E N T 

Comment: WEEKLY BACKGROUNDS OF 1000 MIN 
LB770 Number 2 User File: CALIBRARTIONS Bkg. Data File: BW092798 

HV-Guard Counter [V] = 1650 
1 standard deviation{s) 

HV-Meas.Counter [V] = 1600 
~''" tistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1. 00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 
2.50 
5.00 

Background Results 

Measurement Date 27.09.98 Time 9:57:09 

Beta 
High 

2.50 
5.00 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 
Guard [cpm] 1041 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1---~--1---1 
1 0.200 0.045 1 1. 64 0.128 1 
2 0.190 0.044 1 1.29 0.114 1 
3 0.170 0.041 1 1. 39 0.118 1 
4 0.140 0.037 1 1. 22 0.110 1 
5 0.170 0.041 1 1. 75 0.132 1 
6 0.140 0.037 1 1. 98 0.141 1 
7 0.110 0.033 1 1. 36 0.117 1 
8 0.110 0.033 1 1. 94 0.139 1 
9 0.170 0.041 1 1. 88 0.137 1 

10 0.150 0.039 1 1. 80 0.134 1 

1 
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27.09.98 
9:57 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 11:37:13 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 2/7 

2 

Guard [cpm] 1037 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.090 0.030 1 1. 69 0.130 1 
2 0.160 0.040 1 1.43 0.120 1 
3 0.130 0.036 1 1. 27 0.113 1 
4 0.150 0.039 1 1.22 0.110 1 
5 0.250 0.050 1 1. 79 0.134 1 
6 0.150 0.039 1 1. 70 0.130 1 
7 0.050 0.022 1 1.42 0.119 1 
8 0.060 0.024 1 1. 63 0.128 1 
9 0.100 0.032 1 1. 90 0.138 1 

10 0.170 0.041. 1 1. 67 0.129 I 
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27.09.98 
9:57 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 13:17:17 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 3/7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.120 0.035 1 
0.130 0.036 1 
0.130 0.036 1 
0.210 0.046 1 
0.120 0.035 1 
0.150 0.039 1 
0.090 0.030 1 
0.030 0.017 1 
0.050 0.022 1 
0.120 0.035 1 

Outlier Screening 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
2.07 0.144 1 
1.39 0.118 1 
1. 06 0.103 1 
1.56 0.125 1 
1.90 0.138 1 
1. 75 0 .132 . 1 
1.19 0.109 1 
1.48 0.122 1 
5.60 0.257 3 
1.79 0.134 1 

Guard [cpm] 1037 

Measurem.# (S-deviations) 

3 

Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l---------------l-----------------------------------------------------------

9b 1 -4.5 -2.2 -0.8 -0.7 o.7 -0.6 o.8 o:4 1.4 1.0 

D~dctors with Trend:9b 
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27.09.98 
9:57 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 14:57:21 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 

4 

Guard [cpm] 1046 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.230 0.048 1 
0.160 0.040 1 
0.130 0.036 1 
0.190 0.044 1 
0.050 0.022 1 
0.200 0.045 1 
0.090 0.030 1 
0.100 0.032 1 
0.120 0.035 1 
0.170 0.041 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
2.41 0.155 1 
1.44 0.120 1 
1.46 0.121 1 
1.09 0.104 1 
1. 88 0.137 1 
1. 71 0.131 1 
1.29 0.114 1 
1.84 0.136 1 
6.17 0.248 3 
1.83· 0.135 1 
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27.09.98 
9:57 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 16:37:25 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 5/7 

5 

Guard [cpm] 1041 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.160 0.040 1 2.44 0.156 1 
2 0.260 0.051 1 1.52 0.123 1 
3 0.140 0.037 1 1.35 0.116 1 
4 0.240 0.049 1 1.38 0.117 1 
5 0.140 0.037 1 1. 72 0.131 1 
6 0.080 0.028 1 1. 96 0.140 1 
7 0.120 0.035 1 1. 33 0.115 1 
8 0.140 0.037 1 1. 87 0.137 1 
9 0.080 0.028 1 5.81 0.241 3 

10 0.160 0.040 1 1. 68 0.130 1 

64 



27.09.98 
9:57 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 18:17:29 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 
Guard [cpm] 1041 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.080 0.028 1 2.17 0.147 1 
2 0.170 0.041 1 1. 22 0.110 1 
3 0.170 0.041 1 1.24 0.111 1 
4 0.140 0.037 1 1.44 0.120 1 
5 0.160 0.040 1 1. 91 0.138 1 
6 0.060 0.024 1 1. 76 0.133 1 
7 0.090 0.030 1 1. 39 0.118 1 
8 0.110 0.033 1 1. 61 0.127 1 
9 0.090 0.030 1 5.45 0. 233• 3 

10 0.060 0.024 1 1. 59 0.126 1 
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27.09.98 
9:57 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 19:57:33 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 7/7 
Guard [cpm] 1043 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.140 0.037 1 2.08 0.144 1 
2 0.110 0.033 1 1.28 0.113 1 
3 0.140 0.037 1 1.23 0.111 1 
4 0.080 0.028 1 1.16 0.108 1 
5 0.180 0.042 1 1. 89 0.137 1 
6 0.150 0.039 1 1.99 0.141 1 
7 0.060 0.024 1 1.08 0.104 1 
8 0.090 0.030 1 1. 68 0.130 1 
9 0.060 0.024 1 5.42 0.233 3 

10 0.090 0.030 1 1.72 0.131 1 

Av~rage of 7 cycles 

ALPHA BETA 
r t# cpm %Error Cat Num cpm %Error Cat Num 

--I 1------1------1---1---1 1------1------1---1---1 
1 0.146 9.90 1 7 2.07 2.62 1 7 
2 0.169 9.21 1 7 1. 37 3.23 1 7 
3 0.144 9.90 1 7 1. 29 3.33 1 7 
4 0.164 9.32 1 7 1.30 3.31 1 7 
5 o·.153 9.63 1 7 1.83 2.79 1 7 
6 0.133 10.4 1 7 1. 84 2.79 1 7 
7 0.087 12.8 1 7 1.29 3.32 1 7 
8 0.091 12.4 1 7 1.72 2.89 1 7 
~ e.o96 12.2 1 7 4.60. 1. 79 2 7 

10 0.131 10.4 1 7 1. 73 2.88 1 7 
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27.09.98 
9:58 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Page: 

Comment: WEEKLY BACKGROUNDS OF 1000 MIN 
LB770 Number 3 User File: CALIBRARTIONS Bkg. Data File: BW092798 

HV-Guard Counter [V] = 1650 
1 standard deviation(s) 

HV-Meas.Counter [V] = 1625 
~ tistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1. 00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 
2.50 
5.00 

Beta 
High 

2.50 
5.00 

Background Results 

Measurement Date 27.09.98 Time 9:58:07 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 

1 

Guard. [cpm] 1025 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
a 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1-----~1--~1 
0.230 0.048 1 
0.140 0.037 1 
0.100 0.032 1 
0.200 0.045 1 
0.130 0.036 1 
0.220 0.047 1 
0.230 0.048 1 
0.180 0.042 1 
0.090 0.030 1 
0.140 0.037 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.74 0.132 l 
1.59 0.126 1 
1.13 0.106 1 
1.33 0.115 1 
1.26 0.112 1 
3.42 0.185 2 
1.24 0.111 1 
1.22 0.110 1 
1.10 0.105 1 
1.45 0.120 1 
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27.09.98 
9:58 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 11:38:12 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 2/7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.230 0.048 1 
0.130 0.036 1 
0.210 0.046 1 
0.130 0.036 1 
0.110 0.033 1 
0.260 0.051 1 
0.160 0.040 1 
0.150 0.039 1 
0.170 0.041 1 
0.110 0.033 1 

Detectors with Trend:7b 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.90 0.138 1 
1.65 0.128 1 
1. 24 0.111 1 
1.02 0.101 1 
1.16 0.108 1 
4.37 0.209 2 
1.95 0.140 1 
1. 26 0.112 1 
1.21 0.110 1 
1.29 0.114 1 

Guard [cpm] 1023 
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27.09.98 
9:58 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 13:18:16 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 3/7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.130 0.036 1 
0.180 0.042 1 
0.160 0.040 1 
0.190 0.044 1 
0.220 0.047 1 
0.200 0.045 1 
0.170 0.041 1 
0.220 0.047 1 
0.160 0.040 1 
0.150 0.039 1 

BETA 
cpm +/-cpm Cat: 

1------~------1---1 
2.94 0.171 2 
1.49 0.122 1 
1. 00 0.100 1 

0.980 0.099 1 
1. 40 0.118 1 
5.48 0.234 3 
2.56 0.160 2 
1. 07 0.103 1 
1. 06 0.103 1 
1.48 0.122 1 

Guard [cpm] 1024 
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27.09.98 
9:58 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 14:58:20 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1---~--1---1 
0.160 0.040 1 
0.120 0.035 1 
0.210 0.046 1 
0.140 0.037 1 
0.170 0.041 1 
0.20-Q 0.045. 1 
0.180 0.042 1 
0.190 0.044 1 
0.190 0.044 1 
0.100 0.032 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
3.12 0.177 2 
1.58 0.126 1 
1. 02 0.101 1 
1. 06 0.103 1 
1.33 0.115 1 
5.80 0.241 3 
2.38 0.154 1 
1. 24 0.111 1 
1. 26 0.112 1 
1.46 0.121 1 

Guard [cpm] 1028 
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27.09.98 
9:58 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 16:38:24 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 5/7 
Guard [cpm] 1030 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.220 0.047 1 2.94 0.171 2 
2 0.240 0.049 1 1. 70 0.130 1 
3 0.210 0.046 1 1.48 0.122 1 
4 0.200 0.045 1 1.12 0.106 1 
5 0.110 0.033 1 1.59 0.126 1 
6 0.240 0.049 1 6.21 0.249 3 
7 0.080 0.028 1 2.71 0.165 2 
8 0.110 0,033 1 1. 33 0.115 1 
9 0.150 0.039 1 1.14 0.107 1 

10 0.080 0.028 1 1.20 0.110 1 

5 
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27.09.98 
9:58 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 18:18:28 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 

6 

Guard [cpm] 1031 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.160 0.040 1 
0.180 0.042 1 
0.200 0.045 1 
0.120 0.035 1 
0.120 0.035 1 
0.230 0.048 1 
0.070 0.026 1 
0.110 0.033 1 
0.150 0.039 1 
0.090 0.030 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
3.08 0.175 2 
1.49 0.122 1 
1.00 0.100 1 
1.11 0.105 1 
1. 22 0.110 1 
6.13 0.248 3 
2.80 0.167 2 
1. 33 0.115 1 
1.40 0.118 1 
1.29 0.114 1 
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27.09.98 
9:58 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 19:58:32 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 7/7 
Guard [cpm] 1021 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.110 0.033 1 3.32 0.182 2 
2 0.120 0.035 1 1. 54 0.124 1 
3 0.140 0.037 1 1.24 0.111 1 
4 0.090 0.030 1 0.960 0.098 1 
5 0.110 0.033 1 1.42 0.119 1 
6 0.170 0.041 1 5.78 0.240 3 
7 0.200 0.045 1 2.43 0.156 1 
8 0.120 0. 035" 1 1.39 0.118 1 
9 0.080 0.028 1 1. 02 0.101 1 

10 0.120 0.035 1 1.21 0.110 1 

Average of 7 cycles 

ALPHA BETA 
P'"'t# cpm %Error Cat Num cpm %Error Cat Num 

I. -- I 1------1------1---1---1 1------1------1---1---1 
1 0.177 8.98 1 7 2.72 2.29 2 7 
2 0.159 9.47 1 7 1. 58 3.01 1 7 
3 0.176 9.04 1 7 1.16 3.51 1 7 
4 0.153 9.70 ·1 7 1. 08 3.63 1 7 
5 0.139 10.1 1 7 1.34 3.26 1 7 

--6.~--. 0.217 8.12 1- 7 5.31 1.64 3 7 
7 0.156 9.55 1 7 2.30 2.49 1 7 
8 0.154 9.64 1 7 1. 26 3.35 1 7 
9 0.141 10.1 1 7 1.17 3.49 1 7 

10 0.113 11.3 1 7 1. 34 3.27 1 7 
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27.09.98 
9:55 

Berthold LB770 Control System: LB770 4 
B A C K G R 0 U N D M E A S U R E M E N T 

Comment: WEEKLY BACKGROUNDS OF 1000 MIN 

Page: 

LB770 Number 4 User File: CALIBRARTIONS Bkg. Data File: BW092798 
HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
S~'~ ':istical Error Definition:. 1 standard deviation(s) 

~,. 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1.00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 

2.50 
5.00 

Background Results 

Measurement Date 27.09.98 Time 9:55:42 

Beta 
High 

2.50 
5.00 

Measuring Time [min:sec] Elapsed OiOO:OO Preset 0100:00 Cycle 1/7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
a 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.140 0.037 1 
0.110 0.033 1 
0.200 0.045 1 
0.170 0.041 1 
0.200 0.045 1 
0.180 0.042 1 
0.160 0.040 1 
0.220 0.047 1 
0.190 0,044 1 
0.160 0.040 1 

BETA 
cpm +/-cpm.Cat 

1------1------1---1 
1.66 0.129 1 
1.05 0.102 1 
1.18 0 ;109 1 
1.14 0.107 1 
1.69 0.130 1 
1.60 0.126 1 
1.27 0.113 1 
1.33 0.115 1 
1.16 0.108 1 
1.43 0.120 1 

Guard [cpm] 1025 
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27.09.98 
9:55 

Berthold LB770 Control System: LB770 4 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 11:35:48 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 2/7 
Guard [cpm] 1027 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.180 0.042 1 1.36 0.117 1 
2 0.130 0.036 1 0.980 0.099 1 
3 0.270 0.052 1 0.960 0.098 1 
4 0.150 0.039 1 1. 06 0.103 1 
5 0.180 0.042 1 1. 89 0.137 1 
6 0.110 0.033 1 2.80 0.167 2 
7 0.150 0.039 1 1. 75 0.132 1 
8 0.300 0.055 2 1.49 0.122 1 
9 0.150 0.039 1 1. 07 0.103 1 

10 0.190 0.044 1 1. 71 0.131 1 

2 
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27.09.98 
9:55 

Berthold LB770 Control System: LB770 4 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 2"7.09.98 Time 13:15:52 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 3/7 
Guard [cpm] 1025 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.180 0.042 1 1.53 0.124 1 
2 0.190 0.044 1 0.970 0.098 1 
3 0.160 0.040 1 1.31 0.114 1 
4 0.100 0.032 1 1. 05 0.102 1 
5 0.060 0.024 1 1. 69 0.130 1 
6 0.130 0.036 1 4.30 0.207 2 
7 0.100 0.032 1 3.08 0.175 2 
8 0.140 0.037 1 1. 69 0.130 1 
9 0.080 0.028 1 1.27 0.113 1 

10 0.170 0.041 1 1. 71 0.131 1 
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27.09.98 
9:55 

Berthold LB770 Control System: LB770 4 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 14:55:56 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 

4 

Guard [cpm] 1030 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------[------1---1 
1 0.150 0.039 1 1. 76 0.133 1 
2 0.170 0.041 1 1.11 0.105 1 
3 0.170 0.041 1 1. 08 0.104 1 
4 0.160 0.040 1 1.17 0.108 1 
5 0.090 0.030 1 1. 65 0.128 1 
6 0.140 0.037 1 4.14 0.203 2 
7 0.140 0.037 1 3.43 0.185 2 
8 0.110 0.033 1 1.41 0.119 1 
9 0.220 0.047 1 1.46 0.121 1 

10 0.080 0.028 1 1. 61 0.127 1 
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27.09.98 
9:55 

Berthold LB770 Control System: LB770 4 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 16:36:00 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 5/7 

5 

Guard [cpm] 1035 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.190 0.044 1 
0.110 0.033 1 
0.100 0.032 1 
0.150 0.039 1 
0.070 0.026 1 
0.200 0.045 1 
0.100 0.032 i 
0.120 0.035 1 
0.130 0.036 1 
0.080 0.028 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.70 0.130 1 
1.05 0.102 1 
1.29 0.114 1 
1.12 0.106 1 
1.63 0.128 1 
4.29 0.207 2 
3.47 0.186 2 
1.46 0.121 1 
1.09 0.104 1 
1.54 0.124 1 
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27.09.98 
9:55 

Berthold LB770 Control System: LB770 4 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 18:16:04 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1---~--1---1 
0.140 0.037 1 
0.160 0.040 1 
0.130 0.036 1 
0.180 0.042 1 
0.230 0.048 1 
0.150 0.039 1 
0.150 0.039 1 
0.180 0.042 1 
0.200 0.045 1 
0.050 0.022 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.45 0.120 1 . 
1.15 0.107 1 
1.16 0.108 1 
1.30 0.114 1 
1.70 0.130 1 
4.43 0.210 2 
3.62 0.190 2 
1.50 0.122 1 
1.55 0.124 1 
1.58 0.126 1 

Guard [cpm] 1028 

6 

79 



27.09.98 
9:55 

Berthold LB770 Control System: LB770 4 
B A C K G R 0 U N D M E A S U R E M E N T 

Background Results 

Measurement Date 27.09.98 Time 19:56:08 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 7/7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.040 0.020 1 
0.220 0.047 1 
0.140 0.037 1 
0.080 0.028 1 
0.130 0.036 1 
0.111 0.028 1 
0.130 0.036 1 
0.220 0.047 1 
0.120 0.035 1 
0. 080 0. 028 .1 

Outlier Screening 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1. 24 0.111 1 
1.02 0.101 1 
1.10 0.105 1 
1.05 0.102 1 
1.75 0.132 1 
4.33 0.208 2 
3.91 0.198 2 
1.62 0.127 1 
1.20 0.110 1 
1.62 0.127 1 

Guard [cpm] 1022 

Measurem.# (S-deviations) 

7 

Det# Outlier(> 4.0S) 1 2 3 ·4 5 6 7 8 9 10 
----l------------~--l---------------------------------------------------------~-

6a 1· · -0.9 -0.9 4.5 3.8 -0.1 -0.9 -0.9 -0.9 -0.1 0.7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm %Error Cat Num 

1------1------1-~-1---1 
0.146 9.86 1 7 
0.156 9.58 1 7 
0.167 9.24 1 7 
0.141 10.0 1 7 
0.137 10.2 1 7 
0.146 9.72 1 7 
0.133 10.4 1 7 
0.184 8.80 1 7 
0.156 9.62 1 7 
0.116 11.1 1 7 

Average of 7 cycles 

BETA 
cpm · %Error Cat Num 

1------1------1---1---1 
1.53 . 3.06 1 7 
1.05 3.68 1 7 
1.15 3.52 1 7 
1.13 3.56 1 7 
1.71 2.88 1 7 
3.70 1.96 2 7 
2.93 2.21 2 7 
1.50 3.08 1 7 
1.26 3.37 1 7 
1.60 2.99 1 7 
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LB770 BACKGROUND AND EFFICIENCY ACCEPTANCE CRITERIA 

Plateau run6/01 /98 LB770-01 LB770-02 LB770-03 LB770-04 

0.0 0.0 

0.3 2.5 

26.3 29.0 0.0 0.0 

35.9 0.3 . 2.5 

35.4 

26.6 

0.0 0.01 

0.3 2.5 i 

I 

0.01 0.0 

28.2 40.3 0.3 28.9 39.9 0.31 2.5 

28.1 40.2 28.7 39.5 
I 

. 27.1 39.2 27.0 37.0 

27.0 39.1 0.0 36.6 0.0 0.0 

0.3 0.3 2.5 

0.0 0.0 

0.3 2.5 

37.1 0.0 0.0 0.0 

These limits apply to North American Scientific AM 241 plahchets series numbers A962-A971 for Alpha and North American Scientific 
- 137 planchets series number A952- A961 for Beta. The data collected for the period of 6/01/98-6/30/98 
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I 
Nuclide Am-241 Isotope # 284 Date Received 1 0-3-94 Received By Mark Ensor 

Radiation Level @ Package Surface 

( qemovable Contamination Survey 

Incoming Health Physics Results 

, Radiation Level @ 1 meter From Package Surface 

DPM/1 00 Square Centimeters 

Health Physics Approval By 

Characterization of Radioactive Material Solution 

Manufacturer: Isotope Products , Model # :7241 , Serial#: 470-75-1 , NIST Traceable yes 

Half-Life~32. 70 + or- 0.5 years , Date of Calibration1 0-01-94 , Time of Calibration: 12:00:00h 

Chemical Form:AmCI3 , Sample Mass:5.1824 +or - grams 

Activity Concentration at TOC:1.96 uCi/g , Total Activity@ TOC:10.158 uCi 

DPM ConversiOf'! Factor: 2220000 , Activity@ Receiptin DPM 22,549,461 , Activity@ Receipt in uCi: 10.1574 

Preparation of Primary Stock Solution 
Preparation Date:03-07-95 , Activity on Prep Date :·22,534,126.6 DPM, 4,348,202.9 DPM /grams In The Ampoul 

pCi per grams Of Standard In Ampoule at Prep= 1,958,649.9 ,Volume of Stock Solution: 1000 mils 

Stock Solution Concentration: 22,534.1 DPM/ml @ prep Stock Solution Total Activity @ Prep in uCi: 10.1505 

Stock Solution Concentration: 10,150.5 pCi/ ml at prep , Total Stock Solution Activity@ PreP10,150,507.5 pCi 

Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 284.01 284.02 284.03 284.04 284.05 
)C 9/26/95 9/26/95 11/6/96 11/6/96 11/10/97 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric Volumetric 

Stock Solution ID 284.00 284.01· 284.01 284.03 284.01 

Stock Solution Used(ml or grams) 10 10 25 100 25 

DPM/ml of Stock SoL At TOC 22,534.100 450.3 450.3 11.2 450.3 

Stock Solution TOC 3n/95 9/26/95 9/26/95 11/6/96 09/26/95 . 

Working Solution Volume (ml) 500.0 1,000.0 1,000.0 500.0 1,000.0 

Total DPM@ TOC 225,140.3 4,503.0 11,237.4 1,123.7 11,219.2 

DPM/mi@TOC 450.3 4.5 11.2 2.2 11.2 

pCi/mi@TOC 202.8 2.0 5.1 1.0 5.1 
pCi/Liter@ TOC 202,829.1 2,028.4 5,061.9 1,012.3 5,053.7 

Original. Working Solution # 

Date Exhausted 

Note: The Stock Solution Used entry Is for the quantity of stock solution utilized to prepare the working 
. soiution. The Stock Solution Used units for working solutions prepared by the. volumetric method are 

milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. · 
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Nuclide Am-241 Isotope # 284 Date Received 1 0-3-94 Received By Mark Ensor 

Radionuclide Standard Data Sheet Page2 

'22/98 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 

TOC 

Volumetric or Gravimetric 
Stock Solution 10 

Stock Solution Used(ml or grams) 

DPM/ml of Stock Sol. At TOC 

Stock Solution TOC 

Working Solution Volume (ml) 

Total DPM@ TOC 

DPM/mi@TOC 

pCi/mi@TOC 

pCi/Liter @ TOC 

Original Working Solution # 

Date Exhausted 

Working Sol'n # 

TOC 

Volumetric or Gravimetric 

Stock Solution ID 

Stock Solution Used(ml or grams) 

DPM/ml of Stock Sol. At TOC 

Stock Solution TOC 

Working Solution Volume (ml) 

Total DPM@ TOC 

DPM/ml @TOC 

pCi/mi@TOC 

pCI/Liter @ TOC 

Original Working Solution # 

Date Exhausted 

284.06 
11/10/97 

Volumetric 

284.05 

100 

11.2 

11/10/97 

1,000.0 

1,120.0 

1.1 

0.5 
504.5 

0.0 

? 

284.07 
04/14/98 

Volumetric 

284.01 

50 

450.3 

09/26/95 

2,000.0 

22,423.2 

11.212 

5.1 
5,050.3 

0.0 

? 

0.0 0.0 0.0 

? ? ? 

0.0. 0.0 0.0 

? ? ? 

Note: The Stock Solution Used entry Is for the quantity of stock solution utilized to prepare the working 
solution. The Stock Solution Used un.its for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock SolUtion Used units for working solutions ·prepared by the 
gravimetric method are grams of Stock Solution. 

Activity Remaining in Stock Solution as of Report Date: 

·Current Stock Solution Activity: 10.099 uCi 
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STANDARD PREPARATION WORKSIRET 

Isotope Number: C84 I 0 0 
• 

Radionuclide: Am-24 I 
Date of Preparation: -""3""-_L..::...:-9___.___.5.__ ____ _ 

PrepaRdby: Qi;)oo ~. 
\~ ~ed .. x:lS' 

Isotope Number of Stock Solution: Sc:c rc,%t . ...._ 4 "10··15 -I 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric: flask. 

\1 \ (., \ u. ·,t>: ~k. \ llll iJ.- SOl, ,J_, <t=0 ~ 8 . G,( o38 <ij 

To4<>.\ = Q_ iBffi-c 
0· 

2) Amount and type of dilution measured in volumetric: flask. 

t:) \ l .;t.d · fn l.O l <&)d-h. 4 k.l KNO:i 

3) Final Concenuatioll. 

ID 

~I . J' 

· 4) Notes; Comments. ~ cakulations. 

WITNESSED BY_. ---

QC26 EFF 07-15-M:REV 2 

' 
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STANDARD PREPARATION WORKSHEET 

Isotope Number: :?e4 . OJ 
• 

Radionuclide: An 1A l 
.~ .. · 

Date of Preparation: _..;;;.4~f,_.4: .... &zJ.J..!f?"--__ _ 

PrepaRe~ by: .Af(q 

Isotope Number of SlaCk Solution: 

PREPARATION NOTES: 

I) Amount of SlaCk Solution measured iD wlumctric flask. 

SD.wl-~· zez4~o l @.- 2e5 r-er LL 

2) · Amoullt aad type of dilution IDCISURd iD wlumc:Uic flask. 

5l?-4-- czf Zi?4-o ( J?t~i»A 7Z? ?ap.,.,L_ u.) 4.V HD25 

3) 

0 

4) 

' . 

• • 
QC26 EFF 07·15-M:REV 2 
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II 

II 

CERTIFICATE OF CALffiRA TION 
ALPHA STANDARD SOLUTION 

Radionuclide: 

Half Life: 

Am-241 

432.7 ± 0.5 years 
7241 

470-75-1 

Customer: · 

P.O.No.: 

CORE LABORATORIES 
57210-1436' 

Catalog No.: Reference Date: October 11994 12:00 PST. 

Source No.: 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

Contained Radioactivity: 10.16 p.Ci 

Contained Radioactivity: 376 kBq 

5.1824 gin aS m1 flame sealed ampoule 

AmC13 in 1 M HCl 

None 

d. Density: Approximately 1.0171 g/ml o zo•c. 

Radioimpurities 

Radioactive Daughters 

Radionuclide COncentration 

Method of Calibration 

None detected 

None detected 

1.960 p.Cilg. 

The so~ 'fU prepared from a weighed aliquot of solution whose concentration in p.Ci/gram was 
determineac:_oy a liquid scintillation counter. ·,, ·- · · _ - . 

. .... . .... 
Uncertainty of Measurement 

a. Systematic-uncertainty in instnunentcalibration:~· ±t·.S~: -o~-·': ~;~··-} · ~ ·· ·· 

b. Random uncertainty in assay: ±0.8% "-, 

c. Random uncertainty in weighing(s): ±0.1% 

d. Total uncertainty at the 99% confidence level: ± 1. 7% · . £, ·. , . 

NIST Traceability< , , .t , • 

This calibration is implicitly traceable to the Natiooallnstitute of Standards and Tec~logy. ; '£'~;-;·:· ... 
Leak Test(s} 

See reverse side for Leak Test(s) applied to this soun:e~ 
Notes 

1. Nuclear data were taba from -Tible ofRadioeccive &owpea·~ ·edited by VUJioia S. ~~ i9s6~;;.~ -~ (!;,.-< ' · ' 
2. IPL padicipl&u ia aa.NISJ' ~ 111UrUCe propun to eetablilh IJid maintain implicit tracelbility for a number of DUClidcl. 

bued Oil lllla1_(UIIllater NIST cetti&acioa) ofStaadatci.Refereace Mat«iaJa (Aain NltC ReJulatory GuidO 4:1,: 
. .... - - ~; •' .· .: . . . . ·- .· . .. .· : .f . ~ 

.....,., ....... .:., ' ~ ' .,~ . . -'~'];_ ~~ &~ 

·_ ~~ONTROL ---

. ISOTOPE PRODUCI'S LABORATORIES 
1800 NOrth KeystOne Street. 
BudMmk, Califomia 91504'· . 

818 84 - 000 

... .... . :· ... 

· .... 
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ISOTOPE PRODUCTS 
LABORATORIES 

3017 N. SAN FERNANDO BLVD. 

BURBANK. CALIFORNIA 91504 

FAX 18181 843·8168 • PHONE 18181 843·7000 

SOLD CORE LABORATORIES 
TO: 420 WEST FIRST ST. 

CASPER, WY 82601 

Sales Order No: 30448 
Order Date • 9/13/94 • 
cust code . CORELAB . 
Job Number • • 

Lhw Part IIU~Cef' Description 

, --n41·10U M-241 10 UCI solution 
talibtated and IIIST traceable· 
Cll•lc:al FaN: Mericha 
chloride in 1. II IICl. 
OptiON: 

10011·1 5 •l n- se.led ~de 
Vol~ 5 •l 

2 n30·10U Th·ZJO, 10 UCI, tn 5 Ill 
fl- ... led .-poule. 
talibtated & IIIST +/·51. 
~leal FaN: Thorha 
litrate in 0.111 11101 · 
0ptton1a .. 10011·1 5 Ill Fl- ... led Allpaule 
Vol~ 5 Ill 

3 n32·501 Th·Z3Z, 50 net tn s Ill 
fl- ... led M~PC~Ul•~ 
taltbreted & liST +/•51. 
c::M.fca1. FaN: Thorh• 
Iterate tn IIZO 
OptiON a 

II 10011·1 5.11l ;l- ... led Allpaule 
Vol~ SIll 

4 7090·50U lr!Y·90, 50 uct In 5 Ill 

lin Loc 

*** P A C K I N G 

Shipper No: 
Ship Date: 

Paqe: 

CORE LABORATORIES 
420 WEST FIRST ST. 
CASPER, WY 82601 

Purchase ord No: 
Ship Via • . 
FOB • . 
Salesperson No • • 

Q&y ~·· Qty $hfp Oty an 

ordered To Dat• ladtorder 

1.00 ·- --

1.00 -

1.00 ---

1.00 ---

L I S T *** 
2479 

9/13/94 
1 

57210-1436 
FED EX 2ND DAY 
BURBANK 

1 

Oty Tbfs Oty Actt•!!y 
ShipMnt Shipped 

1.00• 

1.00 l 

1.00 ( 

1.00 l 
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ISOTOPE PRODUCTS 
LABORATORIES 

3017 N. SAN FERNANDO BLVD. 

BURBANK, CALIFORNIA 91504 

FAX 18181 843-6188 • PHONE 18181 843·7000 

SOLD CORE LABORATORIES 
TO: 420 WEST FIRST ST. 

CASPER, WY 82601 

Sales Order 
Order Date 
cust code 
Job Number 

30448 
.9/13/94 

: CORELAB 

No: 
• . 
• • 

Lfne Part IIU!Iber Descrfptfon 

n- ... led tiiiiPOCil•-
cal ibratecl & IIIST +/·51. 
atOIICfal Fona: Stronth• 
atlorfde in 0. 1M IICl 
OptiON: 

w . 10011·1 5 •l n- Sealed AllpOula 
Vol~ 5 •l 

5 

" 

7229·50011 

10011·1 

Th·229, 500 net tn 5 • 
fl- Mal ad tiiiiPOCilO. 
calibrated & IIIST +/·51. 
at•tcal FotW: Thorh• 
Mitrata tn 0.1M HMOJ 
CptfONI 
5 lll.fl- Sealed AllpOula 
Yof~ 5 Ill 

Total W.flht : -----
Total o.Gtc Ft1 ------

lfn Loc 

*** P A C K I N G 

Shipper No: 
Ship Data: 

Paqe: 

S IP CORE LABORATORIES 
0: 420 WEST FIRST ST. 

CASPER, WY 82601 

Purchase Ord No: 
Ship Via : 
FOB : 
Salesperson No : 

Qty 01'11 Qty Slllp Qty Oa 
To Date ladtorder 

1.00 -

L I S T *** 
2479 

9/13/94 
2 

57210-1436 
FED EX 2ND 
BURBANK 

1 

DAY 

Qty This Qty •ct••'' y 
Shi~t Shipped 

1.00 

Fraflht : ----""!"--
lrwurwa: ------

Data Ff Uecla f<;nJ · ,lt:t, 4 t/ 
Fflladly· I -C,U• 



ISOTOPE PRODUCTS LABORATORIES • 1800 N. Keystone St., Burbank, CA 91504 
-====.. 

(818) 843-7000 • FAX (818) 843-6168 

EMERGENCY RESPONSE INFORMATION 
(49CFR 172.600, 602, 604) 

May 1, 1994 

1) PROPER SHIPPING NAME AND HAZARD CLASS 

a) 

b) 

~) 
d) --
e) 

f) 

-- g) 

Radioactive material, Excepted package, limited quantity of 
material N.o.s., UN2910, Clas~ 7. 

Radioactive material special form N.o.s._, UN2974, Class 7 

Radioactive material, N.O.S., UN2982, Class 7 

Compressed Gas, N.o.s., Non-flammable gas, UN1956, Class 2.2 

Nitrogen, Compressed, Non-flammable gas, UN1066, Class 2.2 

Nitric Acid, 40% or less, Corrosive material, NA1760, Class 8 

Hydrochloric Acid, Corrosive material, UN1789, Class 8 

2) IMMEDIATE HAZARDS TO HEALTH: no significant hazards 

3) ~KS OF FIRE OR EXPLOSION: 

La) none 

__ b) Compressed gas: could explode on exposure to intense heat or 
flame 

.4) IMMEDIATE PRECAUTIONS: Keep non-essential people away from area; 
notify radiation safety authorities 

5) EMERGENCY FIRE MEASURES: Self-contained breathing apparatus and 
firefighters' protective gear should be used. 

6) HANDLING_SPILLS OR LEAKS: no·not touch exposed contents. See 4) 
above. 

7) FIRST AID: Use standard first aid measures as required. Advise 
medical personnel that victim may be contaminated with. low level· 
radioactive material. 

8) 24 hour emergency response number: (818)566-6933. 

IPL 92-0306(5/94) 

Radioactive • Sources Devices • Nuclides 
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NuclideCs-137 Isotope # 327 

qadiation Level @ Package Surface 

''\(emovable Contamination Survey 

Incoming Health Physics Results 

Date Received 1/25/97 Received By DDP 

, Radiation Level @ 1 meter From Package Surface 

DPM/1 00 Square Centimeters 

Health Physics Approval By 

Characterization of Radioactive Material Solution 

Manufacturer: USEPA 

Half-Life~0.1 0 

, Model # :94019-1 , Serial#: 

+or- years , Date of Calibration:l/23/95 

, NIST Traceable 

,Time of Calibration: OS:OO:OOh 

Chemical Form: , Sample Mass:5.0030 + or - grams 

Activity Concentration at TOC:29.0 nCi/g , Total Activity@ TOC:145.087 nCi 

DPM Conversion Factor: 2220 , Activity@ Receipt in DPM 307,537 , Activity@ Receipt in uCi: 0.1385 

Preparation of Primary Stock Solution 
Preparation Date:1/30/97 , Activity on Prep Date: 307,439.9 DPM I 61,451.1 DPM /grams In The Ampoul 

pCi per grams Of Standard In Ampoule at Prep= 27,680.7 ,Volume of Stock Solution: 1000 ml 

Stock Solution Concentration: 307.4 DPM/ml @ prep Stock Solution Total Activity@ Prep in uCi: 0.1385 

Stock Solution Concentration: 138.5 pCi/ ml at prep , Total Stock Solution Activity@ Prept38,486.5 pCi 

Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

rking Sol'n # 327.01 327.02 327.03 327.04 

TOC 1/30/97 08/20/97 1/2/98 10/01/98 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric 

Stock Solution ID 327.00 327.00 327.00 327.00 

Stock Solution Used(ml or grams) 25 25 50 50 

DPM/ml of Stock Sol. At TOC 307.400 307.4 307.4 307.4 

Stock Solution TOC 1/30/97 1/30/97 1130/97 1/30/97 

Working Solution Volume (ml) 1,000.0 1,000.0 2,000.0 2,000.0 

Total DPM@ TOC 7,685.0 7,587.7 15,048.1 14,792.1 0.0 

DPM/ml @TOC 7.7 7.6 7.5 7.4 ? 

pCi/mi@TOC 3.5 3.4 3.4 3.3 

pCi/Liter @ TOC 3,461.7 3,417.9 3,389.2 3,331.6 

Original Working Solution # 

Date Exhausted 

Note: The Stock Solution Used entry Is for the quantity of stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method . are grams of Stock Solution. 
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STANDARD PREPARATION WORKSDET 

Isotope Number: 32 {. 0D 
I 

Radionuclide: Cs /'57 

Date of Preparation: _....;.l+/=30c....~o/q~1------
~~: --~~~~---------------
Isotope Number of Stock Solution: 

PREPARATION NOT£5: 

1) Amount of Stock Solution mcaswed in volumetric Oask. 

5,oo30,:J 

2) Amouot aDd type of dilution measured ill volumetric flask. 

1\CTI\Jtr:j Cf"S~ : 2').0.-.(;b 

Gf?-oSs Ac\l~iry ~ l4S.oe.l V\c~ 
(J450fb1 f" c...:) 

5;" oo·so § oF '32-7, o e-. 29ao f c.)~ 

' 

3) Fillll Cooc:cnuatioiL 

t4S:Of>] p C:/k = 

· 4) Nota. Comments. aad CalculltioaL 
WITNESSED&~ .I-'3P-91 

QC26 EfF 07·15-M:REV 2 
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-

STANDARD PREPARATION WORKSHEET 

~~N~-----3~2~7~·~0~3=---------• 
RadionucUde: ____ ---:::c:::;.;~::::....:.\3-....J.I __________ _ 

Dale of Preparation: _.....~t ... /.::::z.:£-/?"2~-----
~~ --~~~~---------------
~Number of Stock Solution: 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in wlumetric: flask. 

5V ~ c:?E _3>2-i ~cSlo @ Ltf?" p c:-/..wL 

2) Amount and type of dilution measun:d iii wlumetric: flask. 

51> .wk dF 32] <90 Dll-V"i"l#) D:z ~$:.9"'-L iN 4'>.) J..tA.XJ 3 

3) Flllll ConclcntratioiL 

~-~ e·c /,.J._..-
' . = 

4) 

' . 

• .. • I 

QC26 EFF 07·1$.94:REV 2 
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Description 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF RESEARCH AND DEVELOPMENT 

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS 
P.O. BOX 93478 

LAS VEGAS, NEVADA 89193-3478 
7021798-2100 

Calibration Certificate 

Principal Radionuclide ....................................... (..___.......;C;...;s;;..-...:.1..;:;3...:.7 _______ __.~ 

Total Mass of this Solution ............................... .._I ___ A....:p....:p_r_o_x_. _5--=g_ra_m_s ___ .J 

Total Activity .................................................. ( Approxo 145 nanocuries '-------------------J 
Half-life .......................................................... ( 30.1 years 

:::::==============: 
Activity Concentration .................................... ; (.._ _____ 2_9_o_O_n_a_n_o_c_u_r_ie_s_/-=g:...r_a_m_.-.-~ 

January 23, 1 995 

Date and Time of Standardization ........ : .............. ..___......;0;..4.;_0;;...0~h..;.,;o..;.,;u.;.:r...:.s....;P;..S.;;,.T..;.._ ___ ..~ 

Solution ~..Jumber ................. o •••• 0 ••••••••• 0 0 ••• 0 .I 94019-1 

Measurement 

Method of Measurement: 

The activity of the primary solution was measured by.four pi efficiency tracing. 
The activity of the dilution was measured using gamma spectroscopy counting. 

Activity of daughter radionuc/ide: 

The principal activity was accompanied at the qt..ioted time by : 

( 27A nanocuries I gram I of the daughter nuclide ..... ; .. { Barium-137m I 
Useful Life 

We recommend that this solution should not be used after ....... ( January, 2001 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF RESEARCH AND DEVELOPMENT 

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS 
P.O. BOX 93478 

Description 

LAS VEGAS, NEVADA 89193-3478 
702/798-21 00 

Calibration Certificate 

Principal Radionuclide ....................................... I.._ __ ...;;C;..;;s;...·..:..13;:;.7,;,_ ______ ----J 

Total Mass of this Solution ............................... .._( ___ A..:.p..:.p_ro_x_._5...:g=:....r_a_m_s ___ ...,~ 

Total Activity .................................................. (._ ___ A-=p-=p~r_o_x_._1_4_5_n_a_n_o_c_u_r_ie_s-.J 

Half-life .......................................................... ~~ ==3::0=.1=y=ea=r=s====~ 
Activity Concentration ..................................... (\.. ___ 2_9_.0_n_a_n_o_c_u_r_ie_s_/.::g:...r_a_m_-.J 

January 23, 1995 

Date and Time of Standardization ...................... ~ _ __;;;,0....;;4...;;0...;;0....;h;.,;,o;;...;u~r...;;s....;P;...S;;...;T.;;.,_ __ _...,~ 

Solutin.n ~-.lumber ...................................... .I 94019-1 

Measurement 

Method of Measurement: 

The activity of the primary solution was measured by four pi efficiency tracing. 
The activity of the dilution was measured using gamma spectroscopy counting. 

Activity of daughter radionuclide: 

The principal activity was accompanied at the quoted time by : 
( 27.4 nanocuries I gram )· .. of the daughter nuclide ........ ( Barium-137m J 

Useful Life 

We recommend that this solution should not be used after ....... ! January, 2001 
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Purity: 

The activities other than that of the principal nuclide and of its daughter nuclides were 
estimated to be: 

( ( 1) Other < 0.002% I of the principal activity 

(!2) < I of the principal activity 

(!3) < I of the principal activity 

The activities of the impurities are not included in the quoted figures of the principal activity. 

Random Errors: 

The precision of this standard was such that the certified value of the radioactive concentration of the 
principal" activity had a standard error (sm) not greater than ±I 0.3 % I 
(The 99.7% confidence limits are given by t(sm) where tis obtained from the Student t factor for the. 
degree of freedom (n-1 )) • 

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and known. 
uncertainty of the standard) is obtained by the separate arithmetic summation of the positive and 
negative systematic error ( +6, -6' ). ·These have been estimated not to exceed ± I 2.8% I .. 
The overall uncertainty (often called accuracy) is an estimate of the possible divergence of the quoted 
result from the true value. It is a combination of random error (t(sml1 at the 99.7% confidence limits 
and the worst case estimate of the systematic errors ( +6, -6' ). The overall uncertainty is therefore 
calculated on the basis of + I t(sm) + 6], - (t(sm) + 6'1 and is ±I 3.9 % I of the quoted 
radioactive concentration. 

Decay Schemes: 

This standardization is based on the following assumptions of the principal nuclide, its daughter 
nuclides and impurities (no allowance- for error in these assumptions or the assumption of quoted half
life have been included in the statement of accuracy above). 

Cs-137 decays 100 percent by beta emission with 94.6 percent leading to the 0.662 KeV level of 
Barium-137m. · 

Chemical Composition of Solution: 

Carrier content per gram of solution: Approximately 1 00 micrograms cesium 

Other ·components: 

Preservative: 

Remarks: 

ReviMd 9194 

0.1 M HCI 

Date Certificate Prepar~) ~8~~ 

Approval Signature __ ..:....)_ ~~-+-r:........:~~'----........;:~~-'---
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01/07/97 TUE 08: lZ .FAA 7UZ7B~ZZ3tl 

RADIONUCLIDE REQUEST FORM 

To: U.S.EPANERLCRD-LV 
RADQA 
P.O. Box 93478 
Las Vegas, NV 89193-3478 

Fax: 702 798-2236 

Please ship the calibrated standards listed below to: 

ContactPerson: Dave. Oe~ares.± -.... 
Title: Rse, 

M~mP~n: __ ~k<~o~~~n~I~~OO~u~l~\ ____________________________ __ 
Title: -~A%...:.=_ ...... 1~~-""~±:~....:..~-=-o;;;......&./__,hr.~!trot~"""-fn-"~f~/lk~&~~ ..... e.~...c_......___ 

~mrocy: __ ~C~a~~~=-~ia~w-an~~~~r~l~e-~---------------------------
A~: ___ 4~zQ~~'-u~eds~/~t~~~-------------------~----------

~s~ec wt q2.1ao t 
Telephone: _ _;(._-=...;:;..3...:..o..:..7.,~-)~~~3~5-,...~>""-z-....~Lf~( ~--:----------

Type: Q'l p caduc;t NRC License 
and/or 

State License Number: £/?- C11J94- ~I Exp. Date :t:;, T:tnzJv fd:.~UX? I 
C.~ a.~ kHer~ 

Note: When requesting radiou.gdida, a copy of-the carrent NRC license and/or 
State license m.Ut be on file With us. 

RADIONUCLIDE STANDARD DESIRED: 

c~-13;r 

I certify that the calibrated standard(s) requested are to be used only in this laboratory by 
qualified personnel for the purpOse of developing or checking analytical procedures and/or for 
calibrating ·instrumentation.- I further certify that I am authorized to receive the radionuclides · 
listed above under the license nwnbei(s) listed above. 

signanue 4£- /JA7? om _l.,__-__ 7-_! 6___,__ 
Title _...-.L...t2-.~.z:.....~ou~-------- Lab coo.e _ ____:t+..;..;P;._ __ 
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PARAMETER METHOD 

JLPhflfflzo\ f11 .g_/?-OJ-0 
QCTYPE 

Method/Reagen~ Blank 

Blank 
'"' 

PERIOD COVERED 

MEAN• lsD• 
'- ' 2 J 

d:.2:. 
4 I I 7 I I 10 IV 11 zo .~~ .. ~~--~! __ z•f'-' 12 .IJ 14 11 II _!!__~1~ 

f 

Upper Control 
Umlt 

~ ., 

-1 =' .:,1, 

a 

.sU. 

.1L 

il 
(.t/J 

1:.2. 
IlL 
fl:f.. 
f1:i.. 
O•L 

·~ 
-~ 
-~ 
-IJJl.. 
~ 0:1.. 
.. .JJL 

-fl. - . . . 
,.. JJz.. 
- .JL 
-~ 

=~ 

& 

Jl 

I . 
·I 

:I 
•' I 

]UfNUMBER · I 1 I 2-- -~_ _3 _I __ ~ __ _I & I ~--. -r- 7 I 8 I 9 I 1 o ,-,-,~-,-, 2~1-;.3 

c.o; 
-.Jt OATE /IJI!'!'IAtS 1 1nl P"Ji5~i~Fror~Jc~JU ITM~~~~ 111~~ ~111' ~m~~i.AHh tl,o~-IM \ t\ t\mi\1t11la.L%:1M' 1tft.OO « 

~ uA'l'Ut nur•n•IK•·-r,;;~L'LJhlt.\1':.1 ~1 Tltm\, 1 16~'VI 'to"M 1 l~ I Lni-4'1 ltd'td, 
• I 

., I !11\r'KI \V{V~ I l~ I ~~~~· -,~----+----1 



~ 
0 
0 

~--
~tank 

PARAMETER 

Upper eontrat. 
Umlt 

i 
~· 
~. 

i 

d:.a. 
u 
1:1... 
~ 

Ii. 
(./U 

1:.2.. 
£d. 
~ 
fJ:!L 
O·IL -{J,IJ 

-,A~; 
- 04.. 
- IJJl.. 
-O:L 
.. J./) 

~~ 

- ..I:JL 
... .l:Jl. 
- J:l. 
- .u. 
:~ 

M 
JUt-NUMBER 
DATA POINT 
DATE flHI'l'IN.S 
·gc BAmf-HUIBBR 

RUN NUMBER 
DATA POINT 
DA1nEliNITtiLS 

-tW 
MentOD 

fff -GL((- og,o 
QC TYPE -~~PERIOt:fCOVERED 

Metbod/Reagen~ Blank 
MEAN• ISO• 

1 2 a 4 I I 1 I t 10 U 12 11 14 11 11 n 11 11 zo 21 22 n 24 2 

..-

~ 
... 

1 I 2 1·3 I 4 I & I 8 I 7 8 I 9 I 10 I 11 I 12 

~~J~J;J 27;z~dt ;96&-fitlfilA·f§fh.J fltikM ~~llt~_lif~.~~ ,~:Jt~avor_ 
. Jntuf 1 'llliSa' I /S\4.~#-'1 liJ%P I~ 10tl4~1 'la!l{tJ I _'_ldl'JL ~_1oM_' I ·,0}-s I ftOO&---. r 'fo1'0h 
14 I 11-1'~18'1 17--,~-,a· I .11~~.- 20 2 f I~ 2 2' I 2 3 I 2 4 I ~ 2 & 

\l\; IIA"lUU o.•u•-.. ., 

. 

.; 



~tt:JLABI ff~LTORIEB 
Percent R~~ 

PARAMETER \METHOD· 

'"QZ,O. 

= (Measured Activity of Standard Reference Material) x • ~ 

·(Actual Activity of Standard Reference Material) 

QCTYPE PERIOD COVERED 

Labontory Control Sample 
MEAN• 

Accut 
Co11 

Cl 

so-@fosS ~ft' (ff--zO 
JUCi 1 2 3 4 I • 7 I I 10 g 12 13 14 11 11 " 11 " 20 21 22 23 24 21 2 

_I I I ' 
.lA· 

Upper Control .J8rJ. 
.Ji.1 Umlt 
.lA. 
..ui.. 

~w·~ g\zJ~ I I ) ~ { 
I 

.... t- J.d. fit ld 
~ ~ 
" l4c1. 

~ ~ ~·' ' ~~ 
lowtr W.mlng ~ 
Umlt 

\ 

.!h. 
lower Control ..sa 
Umlt ..& 

.a! 
.&.. 

- ..&:! 
'14 
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CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 46.02 nCi Serial Number A952 

Reference Date July 1. 1993 Half-Life<l.> 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS<l.> 

beta 

SOURCE DESCRIPTION 

Energy Ckevl 

E.YCJ = 188 
E_,. = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a ~alibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed ben~ath 0.9 mgjcm3 

aluminized mylar. 

METHOD OF CALIBRATIOII 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 kev.- This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99t Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

CalibratiOiiia'btory 

REFERENCES 

± 2.82' 
± 0.15' 
± 2.97t 

·Date· 

(1). Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TBST CERTIFICATl:OII Oil RBVBRSB• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 . (818) 503-9201 Fax (818) 503-0764 
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CERTIFICATE OF CALmRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 47.25 nci Serial Number A953 

Reference Date July 1. 1993 Half-Life'l.1 30.0 ± 0.2 years 

PRINCIPAL EMISSIOMS'l. 1 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E • .,. = 188 
E_. = 1175 

Intensity C\l 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mg;cm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Prograa conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UMCERTAIHTY (991 Confidence Level) 

syste•atic uncertainty 
Weighing unc·ertainty 
Total uncertainty 

calibra~ratory 

REFERENCES · 

± 2.821 
:t 0.141 
:t 2.961 

. , 

Date 

(1) Table of Radioactive Isotopes, 7th edition, 1986.· 

•LBAlt TEST CERTIFICATION OM RBVBRSB• 

North American Scientific. Inc. 7435 Gtlenbush INt., North Hollywood, CA 91605 . (818) 503-9201 Fax {818) 503c0784 
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CEKfiFICATE OF CALmRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 46.02 nci Serial Number A952 

Reference Date July 1. 1993 Half-Life11·> Jo.o ± 0.2 years 

PRINCIPAL EMISSIONS(1) 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E • .,. = 188 
E_. = 1175 

Intensity C%) 

100 

The source consists of uniform array of aliquots of a ~alibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcma 
aluminized mylar. 

METHOD OP CALIBRATIOII 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard ie implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCBRTAIIITY (99t Confidence Level) 

Systeaatic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.821 
± 0.151 
± 2.97t 

7_,_,_ 4'3 

REFERENCES 

(1) Table of RadioActive Isotopes, 7th edition, 1986. 

•LEAK TBST CBR'l'IPICATIOII Oil RBVBRSB• 

Date 

North American Scientific. Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0784 
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CERI,llfiCATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 47.25 nci Serial Number A953 

Reference Date July 1. 1993 Half-Life(].) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS< 1
l 

beta 

SOURCE DESCRIPTION 

Energy CkeYl 

E.vq = 188 
E-• = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active·element is sealed beneath 0.9 mg;cm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99' Confidence Level) · 

Systematic uncertainty 
Weighing Uncertainty 
Total uncertainty 

± 2.82' 
± 0.14' 

. , 

,~,1·4-r 
Date 

• LEAK TEST CERTIFICATIOH OH REVERSE a 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 . (818) 503-9201 Fax (818) 503-0764 
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CERI1FICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 46.84 nci Serial Number A954 

Reference Date July 1. 1993 Half-Life11 ) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS11 l 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

Eav9 = 188 
E_, = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (991 Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty. 

± 2.821 
± 0.151 
± 2.97% 

7·1 , .• .,. 
Calibration Laboratory 

REFERENCES 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATION ON· REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 5Q3.0764 

l07 



CERI'IF'ICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

RadionucliQ.e cs-137 Activity 47.66 nci Serial Number A955 

Reference Date July 1, 1993 Half-Life< 1 > 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS< 1 > 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

Eavq = 188 
E_" = 1175 

Intensity C%) 

100· 

·The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99i Confidence Level) 

systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82i· 
± 0.14' 
± 2.96i 

7-t7-4f; 
Calibration LabOratory 

REFERENCES 

(1) . Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATION ON REVBRSB• 

Date 

North American Scientific, Inc. 7435 Greenbush M., North Hollywood, CA 91605 (818) 503-9201· Fax (818) 503-0764 

108 



CERI,IFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 46.43 nCi Serial Number A956 

Reference Date July 1. 1993 Half-Life<l.) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS<l.l 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E.vq = 188 
E .. ,. = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm3 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was c-alibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness •. 

TOTAL UNCERTAINTY ( 99' Confidence Level) 

Systematic uncertainty 
Weighinq uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.15% 
± 2.97% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION OM REVERSB• 

oate 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503.m&4 
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CERI'IF1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 46.84 nci Serial Number A957 

Reference Date July 1. 1993 Half-Life< 1 > 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS< 1 > 

beta 

SOURCE DESCRIPTION 

Energy Ckev) 

Eavq = 188 
E .. ,. = 1175 

Intensitv C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mg;cm2 

aluminized mylar. · 

METHOD OF CALIBRATIOII 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL URCERTAIIITY (99i Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

. ± 2.824 
·± 0.154 
± 2.97i 

(1) Table of RadiOactive tsotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATIOII 011 REVERSE • 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax {818) ~ 
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CERI'IF1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.97 nCi Serial Number A958 

Reference Date July 1. 1993 Half-Life1l.) 30.0 ± 0.2 years 

PRINCIPAL EMISSIOHS1l.) 

beta 

SOURCE DESCRIPTION 

Energy CkeYl 

Eavq = 188 
E_,. = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 211 diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL ·uacERTAIMTY ( 99t Confidence Level) 

REFERENCES 

systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82t 
± 0.14t 

·± 2.96t . _:, .. 

Date 

(1) Table of Radioactiye IsotopeS, 7th edition, 1986. 

• LEAK TEST CERTIFICATION Olf RBVBRSB• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 5()3.0764 
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CERITFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionucli~e cs-137 Activity 47.73 nci Serial Number A959 

Reference Date July 1. 1993 Half-Life<l.> 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS< l. > 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

Eavq :: 188 
E ... = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mg/CDr 
aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a·gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UMCERTAIIITY ( 99t· Confidence Level) 

systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibrat!on Laboratory 

REFERENCES. 

± 2.82t 
± 0.14t 
± 2.96% 

·Date 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK -TEST CERTIFICATION ON RBVERSB• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503.m64 
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CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 48.48 nci Serial Number A960 

Reference Date July 1, 1993 Half-Life11 ) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS11 ) 

beta 

SOURCE DESCRIPTION 

Energy Ckevl 

E.V9 -. 188 
E_. = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 211 diameter by 0.25 11 thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm3 

aluminize~ mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UIICERTAIMTY ( 99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

.. j)o.-. ./f;i.L 
Calibration Laboratory 

REFEBEMCES 

± 2.82% 
± 0.14% 
± 2.96% 

(1) Table of Radioactive Isotopes, 7th edition, 1986 • . 
•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 48.35 nci Serial Number A961 

Reference Date July 1. 1993 Half-Life< 1
, 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS< 1
, 

beta 

SOURCE DESCRIPTION 

Energy CkeYl 

E.vq = 188 
E-• = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2" diameter by 0.25 11 thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcma 
aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high ptirity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keY. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
co.uncil for Energy Awareness. 

TOTAL UHCBRTAIIITY (99t Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

calibration Laboratory 

REFERENCES 

± 2.82i 
. ± 0.14i 
± 2.96% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION 011 REVERSE• 

Date 

. North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91606 (818) 5Q3.9201 Fax (818) 503-0764 

. 11 t1 



CERI1F1CATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 3.944 nCi Serial Number A962 

Reference Date --~J~u=l~Y~1~·~1~9u9~3~ Half Life11 , 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS< 1 l 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Intensity C%l 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6.35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UMCERT~IITY ( 99t confidence Level ) 

systematic uncertainty 
Random uncertainty . 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.74% 
± 0.85% 
± 3.59t 

(1) Table of Radioactiyeisotoges, 7th edition, 1986. 

• LEAK TEST CERTIFICATION Oil REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 5()3.9201 Fax (818) 503-0764 
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CERiiiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.527 nci Serial Number A963 

Reference Date --~J~u~l~y~1L.~lu9~9u3~ Half LifeC 1
) 432.7 ± 0.5 years 

PRINCIPAL EMISSIONSc 1
, 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Eneray Ckevl 

5388.40 
5443.01 
5485.70 

Intensity C%l 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 3 8 mm active diameter in a 50. 8 mm diameter by 6. 3 5 mm thick 
stainless steel planchet. 

ME'l'HOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.s. 
council for Energy Awareness. 

· ToTAL UHCBRTAIII'l'Y ( 99t Confidence Level ) 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

calibration Laboratory 

REFERENCES· 

± 2.741 
± 1.211 
± 3.95% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION Oil REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ne., North Hollywood, CA 91605 (818) 5()3.9201 Fax (818) 503-0764 
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CEK.fiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.805 nci Serial Number A964 

Reference Date --~J~u-l~Y~l~·~l~9~9~3~ Half Life< 11 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS< 11 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Eneray CkeVl 

5388.40 
5443.01 
5485.70 

Intensity C%l 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 3 8 ram active diameter in a 50. 8 ram diameter by 6. 3 5 ram thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology~ 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.s. 
Council for Energy Awareness. 

TOTAL· UlfCER'l'AIM'l'Y ( 99' confidence Level ) 

REFERENCES 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.741 
± 0.611 
± 3.35' 

(1) Table of Radioactive IsotoPes, 7th edition, 1986. 

•LBAlt TEST CBR'l'lFICATIOM 011 REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush lw., North Hollywood, CA 91605 (818) 503-9201 Fax (818) ~ 
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CEKfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.628 nci Serial Number A965 

Ref e renee Date ---'J!:Lu:!Ot.l._y"--'1...._,_. _,1....,9'-"9'-"3'----- Half LifeCll 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS< 1 l 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy Ckevl 

5388.40 
5443.01 
5485.70 

Intensity C%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 3 8 mm active diameter in a 50. 8 mm diameter by 6. 3 5 mm thick 
stainless steel planchet. 

METHOD OP CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.S. 
council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99' confidence Level ) 

REFERENCES 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74t 
± 0.97t 
± 3.71t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

·LEAK TEST CERTIFICATION OH RBVERSB• 

Date 

North American Scientific, Inc. . 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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CEIUIFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionucl.ide Am-241 Activity 4.837 nci Serial Number A966 

Reference Date July 1. 1993 Half Life< 1 > 432.7 ± 0.5 years 

PRINCIPAL EMISSIONs<u 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Intensity C%l 

1.4 
12.8 
85.2 

The· activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6. 35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard· Nl028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99t confidence Level ) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCE$ 

± 2.74t 
± 0.57t 
± 3.31t 

(1) Table of Radioactive Isotopes, 7th edition, 1986, 

• LEAK TEST CERTIFICATION OM REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush M., North Hollywood, CA 91605 {818) 503-9201 Fax {818) 503-0764 
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CEIUIFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.188 nci Serial Number A967 

Reference Date July 1. 1993 Half Lifem 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS< 1 > 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Intensity C%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 3 8 mm active diameter in a 50. 8 mm diameter by 6. 3 5 mm thick 
stainless steel planchet. 

METHOD OP. CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UNCERT~NTY ( 99%· Confidence Level ) 

REFERENCES 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74% 
± 0.69% 
± 3.43% 

(1) Table of Radioactiyeisotopes, 7th edition, 19S6. 

• LEAK TEST CERTIFICATION ON REVERSE • 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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CEKfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 3.583 nci Serial Number A968 

Reference Date --~J=u~l~y~1L.~l~9~9~3~ Half Life< 1
, 432.7 ± 0,5 years 

PRINCIPAL EMISSIONS< 1
) 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeV) 

5388.40 
5443.01 
5485.70 

Intensity (%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6.35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E;,.2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99t Confidence Level.) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74t 
± 1.3Jt 
± 4.07t 

"?·t-s• '., 
Calibration Laboratory 

REFERENCES 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION OM RBVBRSB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 5()3.9201 Fax (818) 5Q3.0764 
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CEKfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionucl i_de Am-241 Activity 5.258 nci Serial Number A969 

Reference Date --'J:..u=l-.Y"---'1..__. _.1,._.9.....,9._,3,__ Half Life< 1 ) 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS< 1 ) 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy Ckev> 

5388.40 
5443.01 
5485.70 

Intensity C%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6.35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
e.fficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99, Confidence Level ) 

REFERENCES 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74% 
± 0.81% 
± 3.55' 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON RBVERSB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818} 503-0764 
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CEIUIFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Aln-241 Activity 5.441 nci Serial Number A970 

Reference Date July 1. 1993 Half Life(1) 432.7 ± 0.5 years 

PRINCIPAL EMISSIONs< 1 ) 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy Ckev> 

5388.40 
5443.01 
5485.70 

Intensity C%l 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 3 8 mm active diameter in a 50. 8 mm diameter by 6. 3 5 mm thick 
s~ainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity.Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.s. 
Council for Energy Awareness. 

TOTAL UNCERT~NTY ( 99t confidence Level ) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration laboratory 

REFERENCE$ 

± 2.74t 
± 0.73t 
± 3.47t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON RBVERSB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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CERTIFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.608 nci Serial Number A971 

Reference Date --~J~u~l~y~1~·~1~9u9u3~ Half Life<l.> 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS<]., 

alpha 
alpha· 
alpha 

SOURCE DESCRIPTION 

Energy CkeYl 

5388.40 
5443.01 
5485.70 

Intensity C%1 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 3 8 mm active diameter in a 50. 8 mm diameter by 6. 3 5 mm thick 
stainless steel planchet. 

ME'l'HOD OP CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99t confidence Level ) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration ~boratory 

REFEBENCES 

± 2.74l 
± 0.89t 
± 3.63t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATION OM REVERSE• 

.Date 

North American Scientific. Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503.m84 
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LB 77D-2 Gross Alpha Ab501pt1on Curve, 1998 

Sample Sample Sample . Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 
Weight Elficiency Weight Efficiency Weight Efficiency Weight Efficiell£t W4!ight Efficiefl9' Weight Efficiency Weight Efficiency Weight Efficienc) 

0.0000 0.2295 0.0098 0.2078 0.0194 0.1882 0.0294 0.1704 0.0392 0.1543 0.0492 0.1397 0.0592 0.1285 0.0690 0.1141 
0.0002 0.2290 0.0098 0.2074 0.0196 0.1878 0.0296 0.1700 0.0394 0.1540 0.0494 0.1394 0.0594 0.1283 0.0692 0.114: 
0.0004 0.2286 0.0100 0.2070 0.0198 0.1874 0.0298 0.1697 0.0396 0.1537 0.0496 0.1392 0.0596 0.1260 0.0694 0.114 
0.0005 0.2281 0.0102 0.2088 0.0200 0.1870 0.0300 0.1694 0.0398 0.1534 0.0498 0.1389 0.0598 0.1258 0.0696 0.113' 
0.0006 0.2277 0.0104 0.2061 0.0202 0.1867 0.0302 0.1690 0.0400 0.1531 0.0500 0.1386 0.0600 0.1255 0.0698 0.113 
0.0008 0.2272 0.0106 0.2057 0.0204 0.1863 0.0304 0.1687 0.0402 0.1528 0.0502 0.1383 0.0602 0.1253 0.0700 0.113· 
0.0010 0.2268 O.G108 0.2053 0.0206 0.1859 0.0306 0.1684 0.0404 0.1525 0.0504 0.1381 0.0604 0.1250 0.0702 0.113 
0.0012 0.2263 0.0110 0.2049 0.0208 0.1858 0.0308 0.1680 0.0406 0.1522 0.0506 0.1378 0.0606 0.1248 0.0704 0.113· 
0.0014 0.2259 0.0112 0.2045 . 0.0210 0.1852 0.0310 0.1677 0.0408 0.1519 0.0508 0.1375 0.0608 0.1245 0.0706 0.112 
0.0018 0.2254 0.0114 0.2041 0.0212 0.1848 0.0312 0.1674 0.0410 0.1516 0.0510 0.1372 0.0610 0.1243 0.0708 0.112' 
0.0018 0.2250 0.0118 0.2037 ·0.0214 0.1845 0.0314 0.1670 0.0412 0.1513 0.0512 0.1370 0.0612 0.1240 0.0710 0.112 
0.0020 0.2245 0.0118 0.2033 0.0216 0.1841 0.0316 0.1887 0.0414 0.1510 0.0514 0.1367 0.0614 0.1238 0.0712 0.112· 
0.0022 0.2241 0.0120 0.2029 . 0.0218 0.1837 0.0318 0.1664 0.0416 0.1507 0.0516 0.1364 0.0616 0.1235 0.0714 0.111 
0.0024 0.2236 0.0122 0.2025 0.0220 0.1834 0.0320 0.1680 0.0418 0.1504 0.0518 0.1361 0.0618 0.1233 0.0716 0.111 
0.0028 0.2232 0.0124 0.2021 0.0222 0.1830 0.0321 0.1657 0.0420 0.1501 0.0520 0.1359 0.0620 0.1230 0.0718 0.111 
0.0028 0.2227 0.0128 0.2017 0.0224 0.1826 0.0322 0.1654 0.0422 0.1498 0.0522 0.1358 0.0622 0.1228 0.0720 0.111 
0.0030 0.2223 0.0128 0.2013 0.0228 0.1823 0.0324 0.1651 0.0424 0.1495 0.0524 0.1353 0.0624 0.1226 0.0722 0.111 
0.0032 0.2219 0.0130 0.2009 0.0228 0.1819 0.0326 0.1647 0.0426 0:1492 0.0526 0.1351 0.0626 0.1223 0.0724 0.110 
0.0034 0.2214 0.0132 0.2005 0.0230 0.1816 0.0328 0.1644 0.0428 0.1489 0.0528 0.1348 0.0628 0.1221 0.0728 0.110~ 
0.0038 0.2210 o:o134 0.2001 0.0232 0.1812 0.0330 0.1641 0.0430 0.1486 0.0530 0.1345 0.0630 0.1218 0.0728 0.110; 
0.0038 0.2205 0.0138 0.1997 0.0234 0.1808 0.0332 0.1638 0.0432 0.1483 0.0532 0.1343 0.0632 0.1216 0.0730 0.110i 
0.0040 0.2201 0.0138 0.1993 0.0236 0.1805 0.0334 0.1634 0.0434 0.1480 0.0534 0.1340 0.0634 0.1213 0.0732 0.10S·i 
0.0042 0.2197 0.0140 0.1989 0.0238 0.1801 0.0336 0.1631 0.0436 0.1477 0.0536 0.1337 0.0636 0.1211 0.0734 0.109' 
0.0044 0.2192 0.0142 0.1985 0.0240 0.1798 0.0338 0.1628 0.0438 0.1474 0.0538 0.1335 0.0638 0.1209 0.0736 0.109} 
0.0048 0.2188 0.0144 0.1981 0.0242 0.1794 0.0340 0.1625 0.0440 0.1471 0.0540 0.1332 0.0640 0.1206 0.0738 0.109-
0.0048 0.2184 0.0148 0.1977 0.0244 0.1790 0.0342 0.1621 0.0442 0.1468 0.0542 0.1329 0.0641 0.1204 0.0740 0.109! 
0.0050 0.2179 
0.0052 0.2175 

0.0148 0.1973 
0.0150 0.1969 

0.0246 0.1787 
0.0248 0.1783 

0.0344 0.1818 
0.0346 0.1615 

0.0444 0.1465 
0.0446 0.1462 

0.0544 0.1327 0.0642 0.1201 
0.0546 0.1324 0.0644 0.1199 

0.0742 0.108! 
0.0744 0.10el 

0.0054 0.2171 0.0152 0.1968 0.0250 0.1780 0.0348 0.1612 0.0448 0.1459 0.0548 0.1322 ' 0.0646 0.1197 0.0746 0.10fl 
0.0056 0.2188 0.0154 0.1962 0.0252 0.1776 1 0.0350 0.1609 0.0450 0.1457 0.0550 0.1319 0.0648 0.1194 0.0748 0.10f' 
0.0058 0.2182 0.0158 0.1958! 0.0254 0.1773 0.0352 0.1805 0.0452 0.1454 0.0552 0.1316 0.0650 0.1192 0.0750 0.107j 
0.0088 0.2158 0.0158 0.1954 0.0258 0.1769 0.0354 0.1602 0.0454 0.1451 0.0554 0.1314 0.0652 0.1190 0.0752 0.107( 
0.0082 0.2153 0.0159 0.1950, 0.0258 0.1788 0.0358 0.1599 0.0456 0.1448 0.0558 0.1311 0.0654 0.1187 0.0754 0.107i 
0.0083 0.2149 0.0180 0.1946 0.0280 0.1762 0.0358 0.1596 0.0458 0.1445 0.0558 0.1309 0.0658 0.1185 0.0758 0.1071 

0.0084 0.2145 0.0182 0.1942 0.0282 0.1759 0.0380 0.15931 0.0460 0.1442 0.0560 0.1306 0.0658 0.1183 0.0758 0.107i• 
0.0088 O.:Z141 0.0184 0.1938 0.0264 0.1755 0.0362 0.1589 0.0462 0.1439 0.0562 0.1303 0.0680 0.1180 0.0760 0.1ot; 

0.0088 0.2138 0.0188 0.1935 0.0288 0.1752 0.0364 0.1586 0.0464 0.1436 0.0564 0.1301 0.0662 0.1178 0.0762 0.1(){' 
0.0070 0.2132 0.0188 0.1931 0.0288 0.1748 0.0366 0.1583 0.0488 0.1434 0.0586 0.1298 0.0664 0.1176 0.0764 0.1ot: 
0.0072 0.2128 0.0170 0.1927 0.0270 0.1745 0.0368 0.1580 0.0468 0.1431 0.0588 0.1296 0.0688 0.1173 0.0766 0.10£ 
0.0074 0.2124 0.0172 0.1923 0.0272 0.1741 0.0370 0.1577 0.0470 0.1428 0.0570 0.1293 0.0668 0.1171 0.0768 0.1ot 
0.0078 0.2120 0.0174 0.1919 0.0274 0.1738 0.0372 0.1574 0.0472 0.1425 0.0572 0.1290 0.0670 0.1169 0.0770 0.10!' 
0.0078 0.2115 0.0176 0.1915 0.0276 0.1735 0.0374 0.1571 0.0474 0.1422 0.0574 0.1288 0.0672 0.1166 0.0772 0.10!' 

... 0.0080 0.2111 
0.0082 0.2107 .., 
0.0084 0.2103 o,J 

0.0178 0.1912 
0.0180 0.1908 
0.0182 0.1904 

. 0.0278 0.1731 
0.0280 0.1728 
0.0282 0.1724 

0.0376 0.1588 
0.0378 0.1564 
0.0380 0.1581 

0.0478 0.1419 
0.0478 0.1417 
0.0480 0.1414 

0.0576 0.1285 0.0674 0.1164 
0.0578 0.1283 0.0676 0.1162 
0.0580 0.1280 0.0678 0.1159 

0.0774 0.10! 
0.0776 0.10! 
0.0778 0.10! ,., 0.0088 0.2099 0.0184 0.1900 0.0284 0.1721 0.0382 0.1558 0.0482 0.1411 0.0582 0.1278 0.0680 0.1157 0.0780 0.10< 

. 0.0088 0.2094 0.0186 0.1897 0.0286 0.1717 0.0384 0.1555 0.0484 0.1408 0.0584 0.1275 0.0682 0.1155 0.0782 0.1()4 
0.0090 0.2090 0.0188 0.1893 0.0288 0.1714 0.0386 0.1552 0.0486 0.1405 0.0586 0.1273 0.0684 0.1152 0.0784 0.10< 
0.0092 0.2088 0.0190 0.1889 0.0290 0.1711 0.0388 0.1549 0.0488 0.1403 0.0588 0.1270 0.0686 0.1150 0.0786 0.10< 
0.0094 ____'!~ll2 ().011!2 0.1885 0.0292 0.1707 0.0390 0.1546 0.0490 _0.1400 0.0590 0.1268 0.0688 0.1148 _().~ 0.10: 



LB 770-2 Gross Alp~- '>-osorption Curve, 1998 

( 

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 

Weight Efficie~ Weight i Elliciency Weight Etliciencv Weight Efficiency Weight Efficiency Weight Efficiency Weight Efficiency Weight Efficiency ! 
0.0790 0.1037 0.0888 0.0939 0.0986 0.0851 0.1086 0.0770 0.1186 0.0697 0.1284 0.0632 0.1384 0.0572 0.1484 0.0518: 

0.0792 0.103!: 0.0890 0.0937 0.0988 0.0849 0.1088 O.o765 0.1188 0.0696 0.1286 0.0630 0.1386 0.0571 0.1486 0.0517 

0.0794 0.103< 0.0892 0.0936 0.0990 0.0847 0.1090 0.0767 0.1190 0.0695 0.1288 0.0629 0.1388 0.0570 0.1488 0.0516; 

0.0796 0.1031 0.0894 0.0934 0.0992 0.0846 0.1092 0.0768 0.1192 0.0693 0.1290 0.0628 0.1390 0.0569 0.1490 0.0515! 

0.0798 0.102!: 0.0896 0.0932 0.0994 0.0844 0.1094 0.0764 0.1194 0.0692 0.1292 0.0627 0.1392 0.0567 0.1492 0.0514' 

0.0800 0.1027 0.0898 0.0930 0.0996 0.0842 0.1096 0.0763 0.1196 0.0691 0.1294 0.0625 0.1394 0.0566 0.1494 0.0513 

0.0802 0.102E 0.0900 0.0928 0.0998 0.0841 0.1098 0.0761 0.1198 0.0689 0.1296 0.0624 0.1396 0.0565 0.1496 0.0512 

0.0803 0.102~ 0.0902 0.0926 0.1000 0.0839 0.1100 0.0760 0.1200 0.0688 0.1298 0.0623 0.1398 0.0564 0.1498 0.0511' 
0.0804 0.1021 0.0904 0.0925 0.1002 0.0837 0.1102 0.0758 0.1202 0.0686 0.1300 0.0622 0.1400 0.0563 0.1500 0.0510 

0.0806 0.1015 0.0906 0.0923 0.1004 0.0836 0.1104 0.0757 0.1204 0.0685 0.1302 0.0620 0.1402 0.0562 0.1502 0.0509' 

0.0808 0.1017 0.0908 0.0921 0.1006 0.0834 0.1106 0.0755 0.1206 0.0684 0.1304 0.0619 0.1404 0.0561 0.1504 0.0508' 
0.0810 0.1015 0.0910 0.0919 0.1008 0.0832 0.1108 0.0754 0.1208 0.0682 0.1306 0.0618 0.1406 0.0580 0.1506 0.05071 

0.0812 0.101~ 0.0912 0.0917 0.1010 0.0831 0.1110 0.0752 0.1210 0.0681 0.1308 0.0617 0.1408 0.0558 0.1508 0.0506 
0.0814 0.1011 0.0914 0.0915 0.1012 0.0829 0.1112 0.0751 0.1212 0.0680 0.1310 0.0615 0.1410 0.0557 0.1510 0.0505 
0.0816 0.1005 0.0916 0.0914 0.1014 0.0827 0.1114 0.0749 0.1214 0.0678 0.1312 0.0614 0.1412 0.0556 0.1512 0.0504 

0.0818 0.1007 0.0918 0.0912 0.1016 0.0826 0.1116 0.0748 0.1216 0.0677 0.1314 0.0613 0.1414 0.0555 0.1514 0.0503: 

0.0820 0.1005 0.0920 0.0910 0.1018 0.0824 0.1118 0.0746 0.1218 0.0676 0.1316 0.0612 0.1416 0.0554 0.1516 0.0502! 

0.0822 0.1003 0.0922 0.0908 0.1020 0.0822 0.1120 0.0745 0.1220 0.0674 0.1318 0.0611 0.1418 0.0553 0.1518 0.0501' 

0.0824 0.1001 0.0924 0.0906 0.1022 0.0821 0.1122 0.0743 0.1222 0.0673 0.1320 0.0609 0.1420 0.0552 0.1520 0.0500-
0.0826 0.0999 0.0926 0.0905 0.1024 0.0819 0.1124 0.0742 0.1224 0.0672 0.1322 0.0608 0.1422 0.0551 0.1522 0.0499. 

0.0828 0.0997 0.0928 0.0903 0.1026 0.0817 0.1126 0.0740 0.1226 0.0670 0.1324 0.0607 0.1424 0.0550 0.1524 0.0498. 
0.0830 0.0995 0.0930 0.0901 0.1028 0.0816 0.1128 0.0739 0.1228 0.0669 0.1326 0.0606 0.1426 0.0549 0.1526 0.0497; 
0.0832 0.0993 0.0932 0.0899 0.1030 0.0814 0.1130 0.0737 0.1230 0.0668 0.1328 0.0605 0.1428 0.0547 0.1528 0.04961 

0.0834 0.0991 0.0934 0.0897 0.1032 0.0813 0.1132 0.0736 0.1232 0.0668 0.1330 0.0603 0.1430 0.0546 0.1530 0.0495; 
0.0836 0.0989 0.0936 0.0896 0.1034 0.0811 0.1134 0.0734 0.1234 0.0665 0.1332 0.0602 0.1432 0.0545 0.1532 0.0494. 

0.0838 0.0987 0.0938 0.0894 0.1036 0.0809 0.1136 0.0733 0.1236 0.0664 0.1334 0.0601 0.1434 0.0544 0.1534 0.0493. 
0.0840 0.0985 0.0940 0.0892 0.1038 0.0808 0.1138 0.0731 0.1238 0.0662 0.1336 0.0600 0.1436 0.0543 0.1536 0.04921 
0.0842 0.0983 0.0942 0.0890 0.1040 0.0806 0.1140 0.0730 0.1240 0.0661 0.1338 0.0599 0.1438 0.0542 0.1538 0.0491, 
0.0844 0.0981 0.0944 0.0889 0.1042 0.0805 0.1142 0.0729 0.1242 0.0660 0.1340 0.0597 0.1440 0.0541 0.1540 0.04901 

0.0846 0.0979 0.0946 0.0887 0.1044 0.0803 0.1144 0.0727 0.1244 0.0658 0.1342 0.0596 0.1442 0.0540 0.1542 0.0489 

0.0848 0.0977 0.0948 0.0885 0.1046 0.0801 0.1146 0.0726 0.1246 0.0657 0.1344 0.0595 0.1444 0.0539 0.1544 0.0488 

0.0850 0.0975 0.0950 0.0883 0.1048 0.0800 0.1148 0.0724 0.1248 0.0656 0.1346 0.0594 0.1446 0.0538' 0.1546 0.0487 

0.0852 0.0974 0.0952 0.0882 0.1050 0.0798 0.1150 0.0723 0.1250 0.0655 0.1348 0.0593 0.1448 0.0537 0.1548 0.0486 

0.0854 0.0972 0.0954 0.0880 0.1052 0.0797, 0.1152 0.0721 0.1252 0.0653 0.1350 0.0592 0.1450 0.0536 0.1550 0.0485 

0.0856 0.0970 0.0956 0.0878 0.1054 0.0795 0.1154 0.0720 0.1254 0.0652 0.1352 0.0590 0.1452 0.05351 0.1552 0.0484 

0.0858 0.0968 0.0958 0.0876 0.1056 0.0794 0.1156 0.0719 0.1256 0.0651 0.1354 0.0589 0.1454 0.05341 0.1554 0.0483 

0.0860 0.0966 0.0960 0.0875 0.1058 0.0792 0.1158 0.0717 0.1258 0.0649 0.1356 0.0588 0.1456 0.0532' 0.1556 0.0482 
0.0862 0.0964 0.0962 0.0873 0.1060 0.0790 0.1160 0.0716 0.1260 0.0648 0.1358 0.0587 0.1458 0.0531 0.1558 0.0481 
0.0864 0.0962 0.0964 0.0871 0.1062 O.o789 0.1162 0.0714 0.1262 0.0647 0.1360 0.0586 0.1460 0.0530 0.1560 0.0480 
0.0866 0.0960 0.0964 0.0869 0.1064 0.0787 0.1164 0.0713 0.1264 0.0646 0.1362 0.0585 0.1462 0.0529 0.1562 0.0479, 
0.0868 0.0958 0.0966 0.0868 0.1066 0.0786 0.1166 0.0711 0.1264 0.0644 0.1364 0.0583 0.1464 0.0528 0.1564 0.0478 
0.0870 0.0956 0.0968 0.0866 0.1068 0.0784 0.1168 0.0710 0.1266 0.0643 0.1366 0.0582 0.1466 0.0527 0.1566 0.0477 
0.0872 0.09541 0.0970 0.0864 0.1070 0.0783 0.1170 0.0709 0.1268 0.0642 0.1368 0.0581 0.1468 0.0526 0.1568 0.0476. 
0.0874 0.0952' 0.0972 0.0862 0.1072 0.0781 0.1172 0.0707 0.1270 0.0640 0.1370 0.0580 0.1470 0.0525 0.1570 0.0476: 

c: 0.0876 0.0951 
0.0878 0.0949 1 

0.0974 0.0861 
0.0976 0.0859 

0.1074 0.0779 
0.1076 0.0778 

0.1174 O.Q706 
0.1176 0.07041 

0.1272 0.0639 
0.1274 0.0638 

0.1372 0.0579 
0.1374 0.0578' 

0.1472 0.0524 
0.1474 0.0523 

0.1572 0.0475' 
0.1574 0.0474 

0.0880 0.09471 0.0978 0.0857 0.1078 0.0776 0.1178 0.0703! 0.1276 0.0637 0_1376 0.0576 0.1476 0.0522 0.1576 0.0473 
0.0882 0.09451 0.0980 0.0856 0.1080 0.0775 0.1180 0.07021 0.1278 0.0635 0.1378 0.0575 0.1478 0.0521 0.1576 0.0472 
0.0884 0.094~ 0.0982 0.0854 0.1082 0.0773 0.1182 0.0700j 0.1280 0.0634 0.1380 0.05741 0.1480 0.0520 0.1578 0.0471 
0.0886 0.09411 0.0984 0.0852 0.1084 0.0772 0.1184 0.06991 0.1282 0.0633 0.1382 0.05731 0.1482 0.0519 0.1580 0.0470 . 



LB770-2 Gross Alpha Absorption Curve, 1998 

• Planchet! A Ptanchett B Planchett c Average PlanchettA Planchett B PlanchettC Activity Average 

Gross Tare Net Gross Tare Net Gross Tare Net Planche It Gross Gross Gross 
""erage Added in Efficiency 

Weight Weight Weight Weight Weight W~t Weight Weight Weight Weight CPM 
BKGCPM NetCPM BKGCPM NetCPM BKGCPM NetCPM CPM 

DPM CPMIDPM CPM CPM 
1 

' 

9,7559 9,7557 0.0002 9.8509 9.8504 0.0005 10.0810 10.0803 0.0007 0.000467 321 0.134 320.9 324.2 0.134 324.1 326.3 0.134 326.2 323.7 1351.98 0.239426 
2 9.9290 9.9227 0.0063 9.8980 9.8915 0.0065 9.9321 9.9258 0.0063 0.006300 309.9 0.113 309.8 0 0.113 -0.1 310.8 0.113 310.7 310.2 1351.98 0.229469 
3 9.7370 9.7210 0.0160 9.6844 9.6685 0.0159 9.7713 9.7554 0.0159 0.015933 285.1 0.169 284.9 274.4 0.169 274.2 271.9 0.169 271.7 277.0 1351.98 0.204858 
4 9.8709 9.8388 0.0321 9.8941 9.8619 0.0322 9.7464 9.7143 0.0321 0.032133 224.2 0.143 224.1 223.4 0.143 223.3 227.2 0.143 227.1 224.8 1351.98 0.166267 
5 9.9825 9.9181 0.0644 10.0012 9.9374 0.0638 9.8875 9.8234 0.0641 0.064100 142.6 0.131 142.5 151.4 0.131 151.3 129,9 0,131 129.8 141.2 1351.98 0.104416 
8 9.9936 9.9130 0.0806 9.9234 9.8432 0.0802 10.0320 9.9520 0.0800 0.080267 129.7 0.136 129.6 130.6 0.136 130.5 118.1 0.136 118.0 126.0 1351.98 0,093195 

7 9.7966 9.7002 0.0964 10.0739 9.9775 0.0964 9.8130 9.7167 0.0963 0.096367 108.4 0.144 108.3 113.5 0.144 113.4 112,1 0,144 112.0 111.2 1351.96 0,082242 

8 9.9888 9.8623 0.1265 9.9008 9.7747 0.1261 9.8587 9.7320 0.1267 0.126433 87.3 0.099 87.2 84.9 0.099 84.8 81.9 0.099 81.8 84.6 1351.96 0.062576 

ll 10.0021 9.8442 _(l.1~~ _1_().02~ 9.8707 0.1573 10.0517 9.8940 0.1577 0.157633 72.9 0.081 72.8 75.8 0.081 75.7 75.1 0,081 75.0 74.5 1351.98 0.055116 

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 
Weight Efticiency Weight Efficiency W~ht Efficiency Weight Efficiency Weight Efficiency 

0.1582 0.0469 0.1682 0.0425 0.1782 0.0385 0.1882 0.0348 0.1962 0.0315 
0.1584 0.0468 0.1664 0.0424 0.1784 0.0384 0.1884 0.0348 0.1984 0.0315 
0.1586 0.0467 0.1686 0.0423 0.1786 0.0383 0.1886 0.0347 0.1986 0.0314 
0.1588 0.0466 0.1688 0.0422 0.1788 0.0382 0.1888 0.0346 0.1988 0.0313 
0.1590 0.0465 0.1690 0.0421 0.1790 0.0381 0.1890 0.0345 0.1990 0.0313 
0.1592 0.0464 0.1692 0.0420 0.1792 0.0381 0.1892 0.0345 0.1992 0.0312 
0.1594 0.0463 0.1694 0.0420 0.1794 0.0380 0.1894 0.0344 0.1994 0.0312 
0.1596 0.0462 0.1696 0.0419 0.1796 0.0379 0.1896 0.0343 0.1996 0.0311 
0.1598 0.0462 0.1698 0.0418 0.1798 0.0378 0.1898 0.0343 0.1996 0.0310 
0.1600 0.0461 0.1700 0.0417 0.1800 0.0378 0.1900 0.0342 0.2000 0.0310 
0.1602 0.0460 0.1702 0.0416 0.1802 0.0377 0.1902 0.0341 0.2002 0.0309 
0.1604 0.0459 0.1704 0.0415 0.1804 0.0376 0.1904 0.0341 
0.1606 0.0458 0.1706 0.0415 0.1806 0.0375 0.1906 0.0340 
0.1608 0.0457 0.1708 0.0414 0.1808 0.0375 0.1908 0.0339 
0.1610 0.0456 0.1710 0.0413 0.1610 0.0374 0.1910 0.0339 
0.1612 0.0455 0.1712 0.0412 0.1812 0.0373 0.1912 0.0338 
0.1614 0.0454 0.1714 0.0411 0.1814 0.0373 0.1914 0.0337 
0.1616 0.0453 0.1716 0.0411 0.1616 0.0372 0.1916 0.0337 
0.1618 0.0452 0.1718 0.0410 0.1818 0.0371 0.1916 0.0336 
0.1620 0.0452 0.1720 0.0409 0.1820 0.0370 0.1920 0.0335 
0.1622 0.0451 0.1722 0.0408 0.1822 0.0370 0.1922 0.0335 
0.1624 0.0450 0.1724 0.0407 0.1824 0.0369 0.1924 0.0334 
0.1626 0.0449 0.1726 0.0406 0.1626 0.0368 0.1926 0.0333 
0.1628 0.0448 0.1728 0.0406 0.1828 0.0367 0.1928 0.0333 
0.1630 0.0447 0.1730 0.0405 0.1830 0.0367 0.1930 0.0332 
0.1632 0.0446 0.1732 0.0404 0.1832 0.0366 0.1932 0.0331 
0.1634 0.0445 0.1734 0.0403 0.1834 0.0365 0.1934 0.0331 
0.1836 0.0444 0.1736 0.0402 0.1836 0.0364 0.1936 0.0330 
0.1638 0.0444 0.1738 0.0402 0.1838 0.0364 0.1938 0.0329 
0.1640 0.0443 0.1740 0.0401 0.1840 . 0.0363 0.1940 0.0329 
0.1642 0.0442 0.1742 0.0400 0.1842 0.0362 0.1942 0.0326 
0.1644 0.0441 0.1744 0.0399 0.1844 0.0362 0.1944 0.0327 
0.1646 0.0440 0.1746 0.0399 0.1846 0.0361 0.1946 0.0327 
0.1648 0.0439 0.1748 0.0398 0.1848 0.0360 0.1948 0.0326 
0.1650 0.0438 0.1750 0.0397 0.1850 0.0359 0.1950 0.0325 
0.1652 0.0437 0.1752 0.0396 0.1852 0.0359 0.1952 0.0325 
0.1654 0.0437 0.1754 0.0395 0.1854 0.0358 0.1954 0.0324 
0.1656 0.0436 0.1756 0.0395 0.1856 0.0357 0.1956 0.0324 
0.1658 0.0435 0.1758 0.0394 0.1858 0.0357 0.1958 0.0323 
0.1660 0.0434 0.1760 0.0393 0.1860 0.0356 0.1960 0.0322 
0.1662 0.0433 0.1762 0.0392 0.1862 0.0355 0.1962 0.0322 
0.1664 0.0432 0.1764 0.0391 0.1864 0.0354 0.1964 0.0321 

L 0.1666 0.0431 0.1766 0.0391 0.1886 0.0354 0.1966 0.0320 

T\:. 
0.1668 0.0431 
0.1670 0.0430 

0.1768 0.0390 
0.1770 0.0389 

0.1868 0.0353 
0.1870 0.0352 

0.1968 0.0320 
0.1970 0.0319 

........ 0.1672 0.0429 0.1772 0.0388 0.1872 0.0352 0.1972 0.0318 
0.1674 0.0428 0.1774 0.0388 0.1874 0.0351 0.1974 0.0318 
0.1676 0.0427 0.1776 0.0387 0.1876 0.0350 0.1976 0.0317 
0.1678 0.0426 0.1778 0.0386 0.1878 0.0350 0.1978 0.0317 
ll 1ARn n n.s?o; 01780 0,0385 0.1880 0.0349 0,1960 0.0316 



CT & E ENVIRONMENTAL SERVICES, INC 
DATA COMPLETENESS CHECKLIST 

ALPHA SPECTROMETER 

Isotopic Plutonium 

Laboratory Job Number: __ .....:9::....:8~5=8~4..!.7 ________________ _ 

Item# Title In Pkg 

1) Formulas Used in Calculations / 

2) Precipitation Information v 

3) Instrument Printouts _... 
4) Sample Measurement Activity Calculation Report / 

5) Instrument Weekly Calibration ,..,... 

6) Instrument Backgrounds v 

7) Resolution Checks (FWHM) v 
8) Standards Preparation Log ·,__.-

9) Standards Certifications '\..-'""" 

10) Control Charts ,/ 

11) Preparation for Instrument Standards ~-

12) Sealed Source Information . ,,........ 

13) "The Source" Certificates of Calibration L 

Comments: 

Comments 

\ l-J4 ·95 (1"0 
tl·dLJ-qs ~ 

)l-JL/-98 ~ 

I) ·Jl/-98 ~ 

Jh)4 -98 ~ 

ll-9'1-98 9-
IJ-;Jl/-qPJ C/y 

)1-d'-J-q 8 ~;r-

i/-cJ4-9S ~ 

jl-.;)4 -q<p 
~ 

H -J4 ·18 ~ 
)I-J4:98 (l'l 
1)-;14-.95 %' 

CORE LABORATORIES 

129 



CORE 
LABORATORIES 

1.) Calculation of Chemical Recovery 

Cr = (CPMtr/Efa) ~ (v;) 
. DPMe V,. 

2.) Calculation for Total Efficiency 

Eft= Efa x Cr 

3.) Calculation for DPM of Analyte 

DPM = CPMn 
a Eft 

4.) Calculation for Detection Limit 

5.) Calculation for MDA 

MDA =·La 
Eft 

6.) Calculation for Total MDA 

· 7.) Calculation for Error of Analyte 

Err,. 

8.) Calculation for Error of Tracer 

9.) Calculation for Total Error· 

Calculations for Alpha Spectrometer Analytes 
by 

ALPHAMA T Software 

Where: 

Cr 

CPMtr 
DPMe 

- Chemical Recovery 
- Net Counts per Minute for the Tracer 
- Disintegrations per Miriute for the 

Tracer 
- Detector Efficiency 
- Volume Total 
- Volume Aliquot 
- Total Efficiency 

DPMa - Disintegrations per Minute computed 
for an analyte (nuclide) 

CPMn - Net Counts per Minute for a Nuclide 

- Detection Limit 
- 1. 96 (2 sigma) 
- Background Counts per Miimte for a 

Nuclide 
T b - Live Time Background in Minutes 
T s - Live Time Sample in Minutes 

MDA - Minimum Detectable Activity 

MDAt - Total MDA 

· - Error for an analyte 
- Gross Counts per Minute for a Nuclide 
- Net Counts per Minute for a Nuclide 

- Error for a Tracer · 
- Gross Counts for a Nuclide 

Errt - Total Error 

Err,= I. 96 x DPM.(~) x ~En;,'+ Err.' 

130 



f 

I 

I 

I 
I 
I 

I 
I . 

I 

I 

I 
I 
I 

I 
I 
( 

[ 

[ 

ILliWj fg:~RATORIES SAMPLE VOLUME BOOK 

~ n -r" J-1 Date /0-IS: 9cf Analysis .£5'0 ru Analyst -....JoJ~J __ _ 

SOP CA-GLR-01.0 Rev l 

SAmple 
ID 

~-j_ 

3 

s 

7 

q 
/_0 

Lt 

_• I :1 

1¥/hJ 

.... 
1 

Sample 
Vol 
~ 

/_()_/.. 

FORM RADCHEM-49, REV II 3 

1.£. 

Q_c 

·::::••~:))•;•::._. 
·· .. 

Book Number 9 8 0 31 Page Number 41 
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CORE 
LABORATORIES .. OUT OF CONTROL EVENT 

JOB/SAMPLES INVOLVED qBS84J - 1 ~6 

PARAMETER METHOD __ ~~~~~-----------· 
DATE OCCURRED [() -· ·z.:c .... -98 COMPLETED BY DATE 

OUT OF CONTROL EVENT 
SAMPLE ANALYSIS .. . QUALITY CONTROL ANALYSIS 

._."""_\J'I'*'_ ..... _. _··_· ~H:~=8~ti~:l;;~~~,;. ·":,~·~··,~~~··· " .. ,.,.~~~..,~ ,~ ·.···siaruc v;t;;e~~t or conu-Oi ··~;~' ""~"·" 
___ ,.. Surr% rec. not within QC limits •· e"' ___ . LCS% rec. not acceptable 
___ Calculation error ___ Spike% rec. not acceptable .. 

· · Reponing error · . ; • .. -~. · -~ . . · ---.,...- Duplicate RPD (RER) not acceptable 
~ Tracer % rec. not within QC limits 4lif~~-.... -,.;,~:,,v~~' ···:· · .f~"'''' ·~-1~!t~"~· ·•·• ;: •. ·•·''"" '"''-·!."' -~·· · ,;,: '·-·:.:·.\····· •-+ ··~> ·'--··', ,. "' . 

' ' ' ,.,.,_. ' . ' • ,•, J/'.,1\:. '::: ·' l 

CALmRATION 

___ Recalculate/report results 
_____ Reanalyze sample(s) 
· .>( Redigest/re-extract samples 
___ Perform standard additions 

___ Repeat QC analysis 
___ Repeat calibration 
___ Prepare new standards 
___ Perform instrument service 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-1 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 2 Input 2 (Det #18) 
Efficiency: 23.36% Chern. Recovery: 75.62% 
To~al Eff.: 17.66% Manual:lOO.OO% 

CALIBRATION: 3465.45 + 5.22536 ~ Chn + -0.000511 Chn **2 keV 
Original: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03487.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:52:37 

Live Time: 7200.00 Real Time: 7200.14 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3626.CHK 

Background File: C:\USER\ALPHA\BKGND\B0003544.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3626 
P E A K S 

Channel Start End FWHM Height Background · Net Area 

1. 405.24 
2. 334.59 

Tracer 282.33 

Nuclide 

l. Pu-238 
2. Pu-239 

T::cacer Pu-242 

365 415 2.00 
305 355 2.00 
252 302 l2.00 

D E c A y c 0 

Br. Energy 
Ratio (keV) 

0.72 5499.07 
0.73 5:56.60 
0.78 4900.00 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

2.00 0.96 27.04 
2.00 0.00 6.00 

11.00 0.24 211.76 

R R E c T E D R E s u L T S 
Width Aliquot 
(keV) Tau DPM MDA 

9.622 1.0000 1.28 0.28 
9.767 1.0000 0.28 0.18 

59.242 6.0000 9.99 0.23 

T A LS % Recovery 

308.0000 100.00 
302.4800 98.21 

5.5200 1. 79 
246.0000 79.87 

56.4800 18.34 

CPM 

0.23 
0.05 
1. 76 

% Error 

38.39 
80.02 
13.46 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukeie) 
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ALPH3626 Alpha Vision Relative Rey1on-Of-lnterest (Slope Recalibration) 

60 r= ~--~ -~- ~ 
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f·= 
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---·-- ·- ---

L~ -- -~- ~-LL_ . _!\ - . - _ _j_Lfl.-~ 
3465.00 4100.25 

Acquired: 16:52:37 on 21-0ct-98 

Tracer 
Pu~242 

,----.--I 

-, 

I 

I I 

"lj~~~~\ I !~2~9 1 r--~~=_?~8 
.• ;',,11 .I\ /\MJ~ ___ .l_ !l ~ ~1\_d __ .1J-~~~ l ~--~~LL 

4735.50 5370.75 
Energy (keV) 

i 

~~~ 

=~ _ _j 

-~ 
j 
j 
j 
~~ 

-I 
~j_i 
] 
. j 

-~l 

~ 

!L_ ~ 
6006.00 

Real Time: 7200.14 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3626. CHN 
Sample: 985847-1 ISO PU 

Detector: #18 MCB 2 Input 2 (Det #18) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-2 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 2 Input 3 (Det #19) 
Efficiency: 20.99% Chern. Recovery:105.82% 
?o~al Eff.: 22.21% Manual:lOO.OO% 

CALIBRATION: 3432.37 -.- 5.36816 * Chn + -0.000847 Chn **2 keV 
Original: 3432.37 + 5.4333 * Chn T -0.000847 Ch~ **2 keV 

File: C:\USER\ALPHA\CALIB\CAL034S8.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:52:55 

Live Time: 7200.00 Real Time: 7200.12 Sec. 
Spec~rllm File: C.: \USER\ALPHA\SAMPLES\ALPH3627 .CHN 

Background File: C:\USER\ALPHA\BKGND\B0003545.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3627 
P E A K S 

Channel Start End FWHM Height Background Net Area 

' 411.74 .l.o 

2. 339.37 
Tracer 286.33 

Nuclide 

?c.:-238 
2. Pu-239 

Tracer Pu-242 

372 422 2.00 4.00 4.08 24.92 
.309 359 2.00 2.00 1.68 6.32 
256 306 6.oo· 19.00 0.72 266.28 

D E c A y c 0 R R E C T E p R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

C.72 5499.07 9.34l l.OOOO 0.93 0.31 
0.73 5156.60 9.587 1.0000 0.24 0.25 
0.78 4900.00 29.299 3.0000 9.99 0.21 

T 0 T A L s % Recovery ________ ;,. _____________________________ _ 
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

342.0000 
331.2000 
. 10.8000 
304.0000 

27.2000 

100.00 
96.84 
3.16 

88.89 
7.95 

CPM 

0.21 
G.05 
2.22 

% Error 

42.53 
88.25 
12.00 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3627 AlphaVision Relative Reg1on-Of-lnterest (Slope Recalibration) 

60: ·---- --·- ----r 
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451-
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' 
15:-

-

f 
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~ _A ____________ 1LL __ _ 

Tracer 
Pu-242 

II 
/~: 

~
I 

I I 

I\ Ill I ', Pu-238 
n r. I 
'vI 

'','/ I '"\1 ,/ ,, I 
jl I __ j __ Jr 1\ 1\,/I!Ji~'Y.\IL, ____ _ 

\ 
1 Pu-239 

'1 t~ Ah JJ1~W~n i , 1 

i 
I 

J 
I 

I 

3432.00 . 
__ lL_ - L_ 

4063.50 4695.00 5326.50 5958.00 
Energy (keV) 

Acquired: 16:52:55on 2f.:.oct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3627. CHN 
Sample: 985847-2 ISO PU 

Real Time: 7200.12 s. Live Time: 7200.00 s. 
Detector: #19 MCB 2 Input 3 (Det #19) 

Type: ISO PU 



''-, 

A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-3 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 2 Input 5 (Det #21) 
Efficiency: 23.41% Chern. Recovery: 74.57% 
~otal Eff.: 17.46% Manual:lOO.OQ% 

CALIB~~TION: 3547.39 + 4.64706 * Chn T 0.000312 Chr. **2 keV 
Original: 3547.39 + 4.7272 * Chn T 0.000312 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03489.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:53:29 

Live Time: 7200.00 Real Time: 7200.14 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3628.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003546.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3628 
P E A K S 

Channel Start End FWHM Height Background 

l. 408.76 369 419 2.00 3.00 5.28 
2. 338.59 3•09 359 2.00 1.00 1.20 

Tracer 285.59 256 306 4.00 18.00 0~72 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

20.72 0.17 
2.80 0.02 

209.28 1. 74 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio 

• Pu-238 0.72 
.:. . Pc:;-.239 G. 7 7; 

Tracer Pu-242 0.78 

(keV) 

5499.07 
5156.60 
4900.CC 

(keV) 

9.804 
9.717 

19.301 

Tau 

1.0000 
2...0000 
2.0000 

DPM 

0.99 

9.99 

MDA % Error 

0.42 48.52 
0. 30 141.20 
0.27 13.53 

T 0 T A L S % Recovery 

Analyzed By: 

Checked By: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

301.0000 
289.4800 

11."5200 
240.0000 

49.4800. 

100.00 
96.17 

3.83 
79.73 
16.44 

(Dee Fairservis) 

(Don Ukele) 
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ALPH3628 AlphaVision Relative Re\~1on-Of-lnterest (Slope Recalibration) 

60r --- --- -- -·-- . ---- - ! --· ! ---· 

1 

r- --
1 

r-
I 
! 

45 

30 
1-

~---

·-·· 
Tracer 
Pu-242 

I 

I 
-I 
-j 

_J 
i 

~~I 

~ 
J 
-I ,_ - --~-~ 'l -, 

~ ~ 

15' . ~~ ~I 
11 ·1 =l 

;_ }\ . !' \ f~_:239 l , J 
t ___ _L_ ______ L\_ ___ . 1\ _ _ _ j ___ L/ui _ _A_tlL L !1f.L t\rMf\.~LJ_L ______ \ ___ [JL H /1 lli11 JLW\ __ - _ L __ _j\ _____ j 

3547.00 4162.25 4777.50 5392.75 6008.00 
Energy (keV) 

Acquired: 16:53:29 on 21-0ct-98 
File: C :\USER\ALPHA \SAMPLES\ALPH3628. CHN 
Sample: 985847-3 ISO PU 

Real Time: 7200.14 s. Live Time: 7200.00 s. 
DeteCtor: #21 MCB 2 Input 5 (Det #21) 

Type: ISO PU 



A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-4 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.74% Chern. Recovery: 63.87% 
Total Eff.: l3.25% Manual:lOO.OO% 

CALIBRATION: 3450.5 + 5.33645 * Chn + -0.000684 Chn **2 keV 
Original: 3450.5 + 5.3903 ~ Chn + -0.000684 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03490.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:53:35 

Live Time: 7200.00 Real Time: 7200.14 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3629.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003547.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-of-Interest 
Slope Recalibration 

Results: ALPH3629 
P E A K S 

Channel start End FWHM Height Background Net Area 

l. 404.90 
2, 334.01 

Tracer 281.80 

Nuclide 

1. Pu-238 
~ . P~-239 .:. . 

T.::-acer Pu-242 

365 415 ~.00 3.00 2.88 25.12 
304 354 2.00 2.00 0.72 8.28 
252 302 2.00 12.00 1.20 158.80 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 5499.07 19.130 2.0000 1. 58 0.47 
0.73 5156.60 9.759 1.0000 0.52 0.36 
0.78 4900.00 9.902 1.0000 9.99 0.39 

T 0 T A L s % Recovery 

---------------------~---~-----~------

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

292.0000 
280.9600 

11.0400 
197.0000 

$3.9600 

100.00 
96.22 
. 3. 78 
67.47 
28.75 

CPM 

0.21 
0.07. 
2..32 

% Error 

41.41 
71.18 
15.50 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3629 AlphaVision·Relative Reg1on-Of-lnterest (Slope Recalibration) 
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Tracer 
Pu-242 - . ·- --l 

··--T-
, 
I 

J . j li ~~-. I . I I ~ /I . 

~ · \ 1/! ' Pu-238 
. ~ I . vw~~l\ lr __ Pu~~~-9 I ----- - ' 

L- . __ LLu 1 _ ,J LMil_U l\1\, 1\\r!h~&_l L __ ~_II MlLI r!uJ11\I uJ'11Ad ___ , . 
3450.00 4088.00 4726.00 5364.00 

Energy (keY) 
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j 
_ _jJ 

6002.00 

Acquired: 16:53:35 on 21-0ct-98 Real Time: 7200.14 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3629. CHN 
Sample: 985847-4 ISO PU 

Detector: #22 MCB 2 Input 6 (Det #22) 
Type: ISO PU 



A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-5 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB. 2 Input 7 (Det #23) 
Efficiency: 23.09% Chern. Recovery: 79.58% 
~otal Eff.: 18.38% Manual:lOO.OO% 

CAL:BRAT~ON: 3463.05 + 5.20409 * Chn + -0.000446 Chn **2 keV 
Original: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL0349l.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:53:42 

Live Time: 7200.00 Real Time: 7200.14 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3630.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003548.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3630 
P E A K S 

Channel Start End FWHM Height Background 

, 405.31 365 415 4.00 4.00 1.68 ..... 
2. 335.05 305 355 2.00 1.00 0.96 

Tracer 282.98 253 303 8.00 17. 00. 0.72 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

. 35.32 0.29 
3.04 0.03 

220.28 1.84 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

---------------------------------------------------------------------------
1. Pu-238 0.72 
2. Pu-239 0.73 

Tracer P~-242 0.78 

5499.07 
5156.6C 
4900.00 

19.370 2.0000 
9.810 . :.oooo 

39.613 4.0000 

l. 60 
0.14 
9.99 

0.30 33.80 
0.27 129.84 
0.26 13.18 

T 0 T A L S % Recovery 

Analyzed By: 

Checked By: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

307.0000 
293.0800 

13.9200 
262.0000 

31.0800 

100.00 
95.47 

4.53 
85.34 
10.12 

(Dee Fairservis) 

(Don Ukele) 
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ALPH3630 .AiphaVision Relative Rey,on-Of-lnterest (Slope Recalibration) 
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---1 
-j 
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Pu-238 -~ 

[J,A _ . 1 .... Judf,AJ Ll_"\ Ml _ .Jd. __ _ 

_Pu-239 __ I . ( ~-

537'3.25 6010.00 

Acquired: 1_6:53:42 on 21-0ct-98 Real Time: 7200.14 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3630.CHN 
Sample: 985847-5 ISO PU 

Detector: #23 MCB 2 Input 7 (Det #23) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L 
Core Lab 

A N A L Y S I S 

SAMPLE: 985847-6 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 2 Input 8 (Det #24) 
Efficiency: 21.46% Chern. Recovery: 73.96% 
Tctal E~f.: 15.87% Manual:lOO.CO% 

CALIBRAT:OK: 3417.36 + 5.48185 x Chn ~ -0.000974 Chn **2 keV 
Original: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03492.CHN 
ACQuiSITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:53:50 

Live Time: 7200.00 Real Time: 7200.14 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\AL?H363:.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003549.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3631 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 409.55 370 
2. 337.51 308 

Trace:: 284.88 255 

D E 
Br. 

Nuclide Ratio 

Pu-238 0.72 
2. Pu-239 0. 73 

T~acer P~-24: 0.78 

c 

420 2.00 
358 2.00 
305 2.00 

A y c 
Energy 

(keV) 

5499.07 
5156.50 
49CO.OC 

0 

3.00 
2.00 

17.00 

R R E 
Width 
(keV) 

9.368 
9.649 
9.854 

c T E D 

Tau 

1.0000 
1.0000 
1.0000 

3.60 
0.00 
0.72 

R E 

28.40 
5.00 

190.28 

s u L T s 
Aliquot 

DPM 

1.49 
0.26 
9.99 

MDA 

0.41 
0.20 
0.30 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

285.0000 
274.72"00 

11.2800 
228~0000 

46.7200 

100.00 
96.06 

3.94 
79.72 
16.34 

% 

CPM 

0.24 
0.04 
1. 59 

Error 

39.17 
87.65 
14.18 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3631 Alpha Vision Relative Reg,on-Of-lnterest (Slope Recalibration) 
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3417.00 4054.75 

Acquired: 16:53:50 on 21-0ct-98 

4692.50 
Energy (keV) 

File: C:\USER\ALPHA \SAMPLES\ALPH3631. CHN 
Sample: 985847-6 ISO PU 

5330.25 5968.00 

Real Time: 7200.14 s. Live Time: 7200.00 s. 
Detector: #24 MCB 2 Input 8 (Det #24) 

Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-9 ISO PU 
'!'ype: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 3 Input 3 (Det #27) 
Efficiency: 20.60% Chern. Recovery: 48.80% 
Total Eff.: 10.05% Manual:100.00% 

CALIBRAT:ON: 3420.19 + 5.3963 * Chn + -0.000738 Chn **2 keV 
Original: 3420.19 + 5.428 * Chn + -0.000738 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03496.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:54:26 

Live Time: 7200.00 Real Time: 7239.68 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3634.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003552.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of~Interest 
Slope Recalibration 

Results: ALPH3634 
P E A K S 

Channel Start End FWHM Height Background 

~- 408.01 368 418 2.00 2.00 2.64 
2. 337.34 307 357 4.00 1.00 0.96 

Tracer 285.36 255 305 2.00 9.00 0.48 

D E c A y c 0 R R E c T E D R E 

Net Area CPM. 

i2.36 0.10 
4.04 0.03 

120.52 1.00 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio 

1 ?u-238 0.72 
2 • Pu- 2 3 9 0. 7 3 

Tracer Pu-242 0.78 

(keV) 

5499.07 
5156.60 
4900.00 

(keV) 

9.588 
19.594 

9.950 

Tau 

l.OOOO 
2.0000 
1.0000 

DPM 

::...02 
0.33 
9.99 

MDA % Error 

0.61 61.73 
0.49 109.08 
0.44 17.82 

T 0 T A L S % Recovery 

Analyzed By: 

Checked By: 

--------------~---------~-~-----------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

228.0000 
218.4000 

9.6000 
141.0000 

77.4000 

100.00 
95.79 

4.21 
61.84 
33.95 

(Dee Fairservis) 

(Don Ukele) 
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ALPH3634 AlphaVision Relative Re~1on-Of-lnterest (Slope Recalibration) 
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3420.00 .4062.25 4704.5.0 

Energy (keV) 

~------ ---1 

Pu-238 
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i 
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I ___ j 
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~-1 
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=-i 
--1 

J 

5989.00 

Acquired: 16:54:26 on 21-0ct-98 Real Time: 7239.68 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3634.CHN 
Sample: 985847-9 ISO PU 

Detector: #27 MCB 3 Input 3 (Det #27) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-10 ISO PU 
Type: ISO PU Sample Collected: 16-Feb~96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.64% Chern. Recovery: 49.45% 
Total E~f.: 10.70% Macual:100.00% 

CALIBRATION: 3375.52 + 5.74221 * Chn + -0.0014 Chn **2 keV 
Original: 3375.52 + 5.8252 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03497.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:54:36 

Live Time: 7200.00 Real Time: 7239.70 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3635.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003553.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Res~l~s: ALPH3635 
P E A K S 

Channe~ s~ar~ End FWHM Height Backg.round Net Area CPM 

--------------------------------------~------------------------~-----------
1. 411.00 
2. 338.03 

Tracer 285.34 

Nuclide 

1. Pu-238 
2. Pu-239 

Tracer Pu-242 

Analyzed By: 

Checked By: 

371 421 2.00 4.00 7.68 18.32 
308 358 2.00 1.00 0.48 3.52 
255 305 2.00 11.00 0.72 128.28 

D E c A y c 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio 

0.72 
0.73 
0.78 

(keV) 

5499.07 
5156.60 
4900.00 

(keV) 

9.183 
9.591 
9.887 

Tau 

:!..0000 
1.0000 
1.0000 

DPM 

1.43 
0.27 
9.99 

T 0 T A L S % Recovery 

--------~~-~-~---------~--------------
Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

231.0000 
212.0400 

18.9600 
159.0000 

53.0400 

100.00 
91.79 

8.21 
68.83 
22.96 

MDA 

0.76 
0.41 
0.44 

0.15 
0.03 
1.07 

% Error 

55.01 
111.75 

17.26 

(Dee Fairservis) 

(Don Ukele) 
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ALPH3635 AlphaVision ·Relative Reg1on-Of-lnterest (Slope Recalibration) 
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__ !J,__ JdL__fl..AM. Au A 1\1 IL~I, ~~~A1\r 1Vv\nflJIIL~---~ ~J.!l_ _ _ _A __ A AA I!Jvhu~- _1, lA_JdJ\ __ _1,_ 

4018.25 4661.50. 5304.75 5948.00 
Energy (keV) 

Acquired: 16:54:36 on 21-0ct-98 
File: C:\USER\ALPHA\SAMPLES\ALPH3635.CHN 
Sample: 985847-10 ISO PU 

Real Time: 7239.70 s. Live Time: 7200.00 s. 
Detector: #28 MCB 3 Input 4 (Det #28) 

Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-11 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 3 Input 5 (Det #29) 
Efficiency: 24.12% Chern. Recovery: 65.38% 
To~a: Eff.: 15.77% Manual:lOO.OO% 

CALIBRATION: 3359.46 T 5.808 * Chn + -0.0014 Chn **2 keV 
Original: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03498.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:55:00 

Live Time: 7200.00 Real Time: 7239.16 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3636.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003554.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-of-Interest 
Slope Recalibration 

Results: ALPH3636 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 408.64 
2. 336.76 

Tracer 284.80 

Nuclide 

" Pu-238 ~· 

2. Pu-239 
Tracer Pu-242 

369 419 4.00 4.00 3.36 26.64 
307 357 2.00 1.00 0.96 5.04 
255 . 305 6.00 12.00 0.96 189.04 

D E c A y c 0 R R E: c T E D R.E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 5499.07 18.655 2.0000 1. 41 0.41 
0.73 5156.60 9.730 1.0000 0.27 0.31 
0.78 4900.00 30.063 3.0000 9.99 0.31 

T 0 T A T s % Recovery .u 

--------------------------------------
Gross Coun~ 
Net Area 
Background 
Composite Fit 
Residuals 

297.0000 
285.4800 

11.5200 
226.0000 

59.4800 

100.00 
96.12 

3. 8.8 
76.09 
20.03 

CPM 

0.22 
0.04 
1. 58 

% Error 

40.43 
95.70 
14.22 

Analyzed By: (Dee Fairservis) 

Checked By_: (Don Ukele) 

150· 



...... 
C/1 
~ 

J!! c 
:J 
0 
(.) 

ALPH3636 

60 I --

45 -· 

30 

15 -

__ __}, 

3359.00 
___ L_.AA 

AlphaVision Relative Regron-Of-lnterest (Slope Recalibration) 
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Tracer 
Pu-242 
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Energy (keV) 
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5965.00 

Acquired: 16:55:00 on 21-0ct-98 Real Time: 7239.16 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3636.CHN 
Sample: 985847-11 ISO PU 

Detector: #29 MCB 3 Input 5 (Det #29) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-12 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 3 Input 6 (Det #30) 
Efficiency: 20.73% Chern. Recovery: 71.43% 
Total Eff.: 14.81% Manual:100.00% 

CALIBRATlON: 3362.2 + 5.89955 * Chn + -0.0016 Chn **2 keV 
Original: 3362.2 + 5.9334 * Chn + -0.0016 Chn **2 keV 

File: C:\uSER\ALPHA\CALIB\CAL03499.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:55!09 

Live Time: 7200.00 Real Time: 7238.96 Sec. 
Spectrum File: C:\USER\ALPHA\SAMP~ES\ALPH3637.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003555.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3637 
P E A K s 

Channel Start End FWHM Height Background Net Area 

l. 407.17 
2. 334.50 

Tracer· 28.2.27 

2. 
Tracer 

Nuc~ide 

Pu-238 
Pu-239 
Pu-242 

367 
305 
252. 

D E 
Br. 

Ratio 

0.72 
0.73 
0.78 

c 

417 2.00 
355 2.00 
302 2.00 

A y c 
Energy 

(keV) 

5499.07 
5156.60 
4900.00 

0 

3.00 
1.00 

12.00 

R R E 
Width 
(keV) 

9.193 
9.658 
9.993 

c T E D 

Tau 

1.0000 
l.OOOO 
l.OOOO 

3.12 
0.48 
0.48 

R E 

19.88 
1.52 

177.52 

s u L T s 
Aliquot 

DPM 

1.12 
0.09 
9.99 

MDA 

0.43 
0.30 
0.30 

TOTF-.LS % Recovery 

. Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

271.0000 
262.1200 

8.8800 
203.0000 

59.1200 

100.00 
96.72 
3.28 

74.91 
21.82 

% 

CPM 

0.17 
0.01 
1.48 

Error 

47.47 
183.62 

14.69 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukeie) 
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AlphaVision Relative Rb~lon-Of-lnterest (Slope Recalibration) 

--·-r- -
I 
I 

-~--

Tracer 
.Pu-242 

j 
'I 
II 

-·- i .. .. - ....... -~ --=-1 

-I .. 1 
] 

-I 
__ J 

~ 
~ 
-~ 

·-j 
I 

'V\ I [1W:P~23_~-j Pu-239 
I ~ ! I . ·--~- -----

L .A..L_L1 __ _A_j\_ /; ru\_d'liiAHlJ11\rV~- \JL .. JL .. x._l!{l_ -- ,\ __ L . .L~--
4012.25 4662.50 5312.75 5963.00 

Energy (keV) 
Acquired: 16:55:09 on 21-0ct-98 Real Time: 7238.96 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3637 .CHN 
Sample: 985847-12 ISO PU 

Detector: #30 MCB 3 Input 6 (Det #30) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-13 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 3 Input 7 (Det #31) 
Efficiency: 23.04% Chern. Recovery: 45.89% 
Total Eff.: 10.57% Manua1:100.00% 

CALIBRATION: 3495.42 T 4.99207 * Chn + -0.000155 Chn **2 keV 
Original: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03500.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:55:18 

Live Time: 7200.00 Real Time: 7238.76 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3638.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003556.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Resul~s: ALPH3638 
P E A K S 

Channel Star~ End FWHM Height Background Net Area 

1. 406.50 
2. 336.28 

T:::-acer 283.86 

Nuclide 

, Pu-238 
2. ?u-239 

Tracer f'u-242 

366 416 2.00 
306 356 2.00 
254 304 6.00 

D E c A y c 0 
Br. Energy 

Ratio (keV) 

0.72 5499.07 
0.73 5:56.60 
0.78 4900.00 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

T 

4.00 
1.00 
8.00 

R R E c T E D 
Width 
(keV) Tau 

9.732 1.0000 
9.776 1.0000 

29.424 3.0000 

A L s 

226.0000 
219.0400 

6.9600 
151.0000 

68.0400 

% 

2.64 16.36 
1.20 3.80 
0.24 126.76 

R E s u L T S 
Aliquot 

DPM 

1.29 
0.30 
9.99 

Recovery 

100.00 
96.92 

3.08 
66.81 
30.11 

MDA 

0.58 
0.49 
0.39 

CPM 

0.14 
0.03 
1.06 

% Error 

52.43 
116.13 

17.39 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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4123.75 4752.50 5381.25 6010.00 
Energy (keV) 

Acquired: 16:55:18 on 21-0ct-98 Real Time: 7238.76 s. Live Time: 7200.00 s . 
File: C:\USER\ALPHA \SAMPLES\ALPH3638.CHN 
Sample: 985847-13 ISO PU 

Detector: #31 MCB 3 Input 7 (Det #31) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-1 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.82% Chern. Recovery: 69.59% 
Total E~f.: 15.19% Manual:10C.OO% 

CALIBRATION: 3431.77 + 5.29693 * Chn + -0.000531 Chn **2 keV 
Original: 3431.77 + 5.3512 * Chn + -0.000531 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03501.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:55:30 

Live Time: 7200.00 Real Time: 7238.48 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3639.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003557.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3639 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1 406.88 367 417 2.00 2.00 4.08 10.92 -'- . 
2. 337.01 307 357 2.00 1.00 0.96 6.04 

~racer 235.35 255 305 6.00 19.00 0.96 182.04 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

0.09 
0.05 
1.52 

% Error 

---------------------------------------------------------------------------
Pu-238 

2. Pt:.-239 
Tracer Pu-242 

Analyzed By: 

Checked By: 

0.72 5499.07 
0.73 5156.60 
0.78 4900.00 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit· 
Residuals 

9.730 1.0000 
9.878 1.0000 

29.963 3.0000 

T A L s 

289.0000 
276.2800 

12.7200 
205.0000 

71.2800 

% 

0.60 
0.33 
9.99 

Recove·ry 

100.00 
95.60 

4.40 
70.93 
24.66 

0.45 70.06 
0.33 86.19 
0.33 14.49 

(Dee Fairservis) 

(Don tikele) 
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AlphaVision Relative Reg1on-Of-lnterest (Slope Recalibration) 

Tracer 
Pu-242 r----1 

I 
I I I . 

I --: ---- ---~ ---.-1 

1 

f
i\ I . ~ 

I, 1-_f~~~~~e. -~ ------~~~~ · J~ l Pu-238 

A __ ~~__LuiuL ___ M Ax M~Uill/lt~~'YL~ t --~--~-~ iA__~ __ t_J _llhj__~AL_L_ -~_L ______ _ 
4074.00 4717.00 5360.00 6003.00 

Energy (keV) 
Acquired: 16:55:30 on 21-0ct-98 Real Time: 7238.48 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3639.CHN 
Sample: 985892-1 ISO PU 

Detector: #32 MCB 3 Input 8 (Det #32) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-1ms ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.86% Chern. Recovery: 42.04% 
Total Eff.: 10.45% Manual:100.00% 

CALIBRATION: 3455.85 + 5.24346 * Chn + -0.000964 Chn **2 keV 
Original: 3455.85 + 5.3442 * Chn + -0.000964 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03502.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:55:53 

Live Time: 7200.00 Real Time: 7205.10 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3640.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003558.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Res~lts: ALPH3640 
P E A K S 

Channel Start End FWHM Height Background 

1. 422.49 
2. 346.42 

Tracer 290.99 

373 423 
300 356 
249 299 

2.00 
2.00 
4.00 

2.00 
6.00 
9.00 

2.88 
1.92 
0. 72 

Net Area 

5.12 
98.08 

125.28 

D E C A Y C 0 R R E C T E D R E S U L T S 
Br. Energy Width Aliquot 

CPM 

0.04 
0.82 
1.04 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 
-------------------------------------------------------~-------------------

1. 

'I' racer 

Pu-238 
Pu-239 
Pu-242 

Analyzed By: 

Checked Byf 

0.72 
0.73 
0.78 

5499.07 
5156.60 
4900.00 

8.858 
9.151 

18.730 

1.0000 
1.0000 
2.0000 

0.41 
7.82 
9.99 

0.60 
0.54 
0.45 

109.39 
19.99 
17.46 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

338.0000 
326.9600 

11.0400 
234.0000 
. 92.9600 

100.00 
9.6. 7 3 

3.27 
69.23 
27.50 

(Dee Fairservis) 

(Don Ukele) 
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I 

Pu-239 

lLt ___J1_J 

5886.00 

Acquired: 16:55:53 on 21-0ct-98 · Real Time: 7205.10 s. Live Time: 7200.00 s. 
File:. C:\USER\ALPHA\SAMPLES\ALPH3640.CHN 
Sample: 985892-1 ms ISO PU 

Detector: #33 MCB 4 Input 1 (Det #33) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-lmsd ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 23.95% Chern. Recovery: 60.52% 
Total Eff.: 14.49% Manual:lOO.OO% 

CALIBRATION: 3459.08 + 5.23742 * Chn + -0.000554 Chn **2 keV 
Original: 3459.08 + 5.2729 * Chn + -0.000554 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03503.CHN 
ACQUISITION: 5i2 Channels Spectrum Acquired: 21-0ct-98 16:56:11 

Live Time: 7200.00 Real Time: 7205.10 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH364l.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003559.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3641 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 407.03 364 414 2.00 2.00 2.16 15.84 
. 2. 336.06 298 354 4.00 10.00 0.72 170.28 

Tracer 283.63 247 297 4.00 10.00 0.24 173.76 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

0.13 
1.42 
1.45. 

% Error 

---------------------------------------------------------------------------
1. Pu-238 0.72 
2. Pu-239 0.73 

Tracer Pu-242 0.78 

5499.07 
5156.60 
4900.00 

9.573 
19.460 
19.693 

1.0000 
2.0000 
2.0000 

0.91 
9.79 
9.99 

0.40 
0.33 
0.28 

52.68 
15.05 
14.86 

T 0 T A L S % Recovery 

Analyzed By: 

Checked By: 

Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

457.0000 
450.5200 

6.4800 
363.0000 

87.5200 

100.00 
98.58 

1.42 
79.43 
19.15 

(Dee Fairservi·s) 

(Don Ukele) 
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ALPH3641 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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Tracer 
Pu-242 Pu-239 

ltv~~ ~ 1 ~~f~-~ ~u~23a _ -

A 6 6 bA --- ALL\_l_ltj MAMN~:JJl\Jbi\NAi'\/JJ\JUVfJ~V~ - j_liL _ _:___Lj_AG:Al'ilil ______ _i[_L_~~---
3459.00 4093.00 . 4727.00 5361.00 5995.00 

Energy (keV) 
Acquired: 16:56:11 on 21-0ct-98 
File:· C:\USER\ALPHA \SAMPLES\ALPH3641.CHN 
Sample: 985892-1msd ISO PU 

Real Time: 7205.10 s. Live Time: 7200.00 s. 
Detector: #34 MCB 4 Input 2 (Det #34) 

Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-2 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.32% Chern. Recovery: 58.61% 
Total Eff.: 11.91% Manual:lOO.OO% 

CALIBRATION: 3403.69 + 5.48908 * Chn + -0.000906 Chn ~*2 keV 
Original: 3403.69 + 5.5558 * Chn T -0.000906 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03504.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:56:27 

Live Time: 7200.00 Real Time: 7205.12 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3642.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003560.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3642 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1 409.40 
2. 338.23 

Tracer 286.11 

Nuclide 

l. Pu-238 
2. Pu-239 

Tracer ?u-242 

369 419 2.00 3.00 2.64 19.36 
308 358 2.00 1.00 0.48 2.52 
256 306 6.00 14.00 0.24 142.76 

D E c A y c 0 R R E c T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 5499.07 9.494 1.0000 1.35 0.51 
0.73 5156.60 9.752 1.0000 0.18 0.37 
0.78 4900.00 29.824 3.0000 9.99 0.34 

T 0 T A L s % Recovery 
. . 

-------------------------~------------
Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

252.0000 
244.0800 

7.9200 
168.0000 

76.0800 

100.00 
96.86 

3.14 
66.67 
30.19 

CPM 

0.16 
0.02 
1.19 

% Error 

47.65 
135.33 

16.39 

Analyzed By:.-------------------------------------------- (Dee Fairservis) 

Checked By: (Don Ukele) 
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3403.00 4046.00 4689.00. 5332.00 5975.00 
Energy (keV) 

Acquired: 16:56:27 on 21-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3642. CHN 
Sample: 985892-2 ISO PU 

Real Time: 7205.12 s. Live Time: 7200.00 s. 
Detector: #35 MCB 4 Input 3 (Det #35) 

Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-3 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
.Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 4 (Det #36) 
Efficiency: 22.13% Chern. Recovery: 62.59% 
Total Eff.: 13.85% Manual:100.00% 

CALIBRATION: 3359.6 + 5.82846 * Chn + -0.0015 Chn **2 keV 
Original: 3359.6 + 5.9061 * Chn + -0.0015 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03505.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:56:43 

Live Time: 7200.00 Real Time: 7205.12 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3643.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003561.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3643 
PEAKS 

Channel Start End FWHM Height Background Net Area 

1. 410.42 
2. 337.66 

Tracer 285.23 

Nuc~ide 

1. Pu-238 
2. Pu-239 

Tracer Pu-242 

364 414 4.00 3.00 5.28 28.72 
302 352 2.00 1.00 1.68 4.32 
242 296 4.00 12.00 0.96 166.04 

D E C A Y c 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 5499.C7 18.389 2.0000 1. 73 0.53 
0.73 5156.60 9.631 1.0000 0.26 0.40 
0.78 4900.00 19.891 2.0000 9.99 0.36 

T 0 T A L s % Recovery 

-------------------------------~------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

264.0000 
245.7600 

18.2400 
207.0000 

38.7600 

100.00 
93.09 

6.91 
78.41 
14.68 

CPM 

0.24 
0.04 
1.38 

% Error 

39.97 
112.03 

15.17 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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4654.00 5301.50 5949.00 
Energy (keV) 

Real Time: 7205.12 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3643.CHN 
Sample: 985892-3 ISO PU · 

Detector: #36 MCB 4 Input 4 (Det #36) 
Type: ISO PU 



A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-3md ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.11% Chern. Recovery:l01.44% 
Total Eff.: 20.40% Manual:lOO.OO% 

CAL:BRATiv~: 3526.18 + 4.80772 ~ Chn + -0.000108 Chn **2 keV 
Originai: 3526.18 T 4.8964 ~ Chn T -0.000108 Chn ~x2 keV 

File: C:\USER\ALPHA\CALIB\CAL03507.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 21-0ct-98 16:57:07 

Live Time: 7200.00 Real Time: 7204.34 Sec. 
Spect~um File: C:\USER\ALPHA\SAMPLES\ALPH3644.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003563.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3644 
P E A K S 

Channel Start End FWHM Height Background Net Area 

l. 414.21 
2. 341.75 

Tracer 287.61 

Nuclide 

l. Pu-238 
2. Pu-239 

Tracer Pu-242 

374 424 2.00 4.00 6.72 20.28 
312 362 6.00 1.00 1.44 8.56 
258 308 2.00 14.00 1.44 244.56 

D E c A y c 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM · MDA 

o. 72 5499.07 9.437 1.0000 0.83 0.38 
0.73 5156.60 28.403 3.0000 0.35 0.26 
0.78 4900.00 9.491 1.0000 9.99 0.26 

T 0 T "'· L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 

·composite Fit 
Residuals 

340.0000 
322.7200 

17.2800 
283.0000 

39.7200 

100.00 
94.92 

5.08 
83.24 

. 11.68 

CPM 

0.17 
0.07 
2.04 

% Error 

50.58 
72.71 
12.50 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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4742.50 5350.75 5959.00 
Energy (keV) 

Real Time: 7204.34 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3644 .CHN 
Sample: 985892-3md ISO PU 

Detector: #38 MCB 4 Input 6 (Det #38) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985898-1 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficie~cy: 23.08% Chern. Recovery: 45.37% 
Total E~f.: 10.47% Manual:lOO.OO% 

CALIBRATION: 3619.64 + 4.32789 * Chn + 0.000587 Chn **2 keV 
Original: 3619.64 + 4.396 * Chn + 0.000587 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03508.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:57:27 

Live Time: 7200.00 Real Time: 7203.38 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3645.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003564.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3645 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 411.31 
2. 339.50 

Tracer 284.84 

Nuclide 

1. Pu-238 
2. Pu-239 

Tracer Pu-242 

371 421 2.00 3.00 3.60 14.40 
309 359 2.00 1.00 1.44 3.56 
255 305 2.00 12.00 0.48 125.52 

D E c A y c 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio 

0. 72 
0.73 
0.78 

(keV) 

5499.07 
5156.50 
4900.00 

(keV) 

9.622 
9.453 
9.325 

Tau 

1.0000 
1.0000 
1.0000 

DPM 

1.15 
0.28 
9.99 

T 0 ':' A L S % Recovery 

---------------------~----------------
Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

224.0000 
211.5200 

12.4800 
149.0000 

62.5200 

100.00 
94.43 

5.57 
66.52 
27.91 

MDA 

0.63 
0.51 
0.42 

CPM 

0.12 
0.03 
1.05 

% Error 

58.08 
124.13 

17.46 

Analyzed By: (Dee Fairservis) 

Checked. By: (Don Ukele) 
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Acquired: 16:57:27 on 21-0ct-98 Real Time: 7203.38 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3645.CHN 
Sample: 985898-1 ISO PU 

Detector: #39 MCB 4 Input 7 (Det #39) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985842\5892\5898-MB1PU1015 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 8 (Det #40) 
Efficiency: 22.69% Chern. Recovery: 75.20% 
Total Ef~.: 17.06% Manual:lOO.OO% 

CALIBRJ>.TION: 3562.72 + 4.57788 * Chn + 0.000303 Chn **2 keV 
Origina~: 3562.72 T 4.661: * Chn + 0.000303 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03509.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:57:46 

Live Time: 7200.00 Real Time: 7202.52 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3646.CHN 

3ackground File: C:\USER\ALPHA\BKGND\B0003565.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3646 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 411.76 
2. 340.50 

Tracer 286.68 

Nuc::.ide 

P;.:-238 
2. P~..;-239 

Trace;:' ?u-242 

372 422 4.00 3.00 4.56 23.44 
310 360 2.00 1.00 1.44 2.56 
257 307 6.00 16.00 1.44 204.56 

D E c A y c 0 R R E C T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio 

0.72 
0.73 
0.78 

(keV} 

5499.07 
5156.60 
4900.00 

(keV) 

19.310 
9.568 

28.510 

Tau 

2.0000 
1.0000 
3.0000 

DPM. 

1.14 
0.13 
9.99 

T 0 T A L S % Recovery 

---------------------------------~----
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

297.0000 
284.2800 

12.7200 
238.0000 

46.2800 

100.00 
95.72 
4.28 

80.13 
15.58 

MDA 

0.41 
0.31 
0.31 

% 

CPM 

0.20 
0.02 
l.70 

Error 

44.45 
154.70 
13.65 

:Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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4773.50 5379.25 5985.00 
Energy (keV) 

Real Time: 7202.52 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3646.CHN 
Sample: 985842\5892\5898-MB1 PU1 015 

Detector: #40 MCB 4 Input 8 (Det #40) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847\5892\5898-LCS1PU1015 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 5 Input 1 (Det #41) 
Efficiency: 24.63% Chern. Recovery: 62.66% 
Total Eff.: 15.43% Manual:lOO.OO% 

CA~IBRATION: 3418.49 + 5.45427 * Chn + -0.0011 Chn **2 keV 
Original: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 

File: C:\USER\~LPHA\CALIB\CAL03510.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:58:22 

Live Time: 7200.00 Real Time: 7200.04 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3647.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003566.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3647 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 416.43 
2. 342.30 

Tracer ;288.40 

Nuclide 

.l. • Pu-238 
2. Pu-239 

Tracer Pu-242 

368 418 2.00 2.00 0.72 20.28 
297 356 6.00 11.00 1.92 184.08 
248 296 10.00 13.00 0.00 185.00 

D E C A Y c 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 5499.07 9.076 1.0000 1.10 0.31 
0.73 5156.60 28.207 3.0000 9.94 0.37 
0.78 4900.00 48.198 5.0000 9.99 0.21 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

480.0000 
473.7600 

6.2400 
392.0000 
81.7600 

100.00 
98.70 
1.30 

81.67 
17.03 

CPM 

0.17 
1. 53 
1. 54 

% Error 

44.33 
14.53 
14.41 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3647 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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Energy (keV) 
Acquired: 16:58:22 on 21-0ct-98 •· 
File: C:\USER\ALPHA\SAMPLES\ALPH3647.CHN 
Sample: 985847\5892\5898-LCS1 PU1 015 

Real Time: 7200.04 s. Live Time: 7200.00 s. 
Detector: #41 MCB 5 Input 1 (Det #41) 

Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-7 ISO PU rerun 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.11% Chern. Recovery: 87.63% 
Total Eff.: 18.50% Manual:100.00% 

CALIBRATION: 3343.57 + 5.93236 * Chn + -0.0016 Chn **2 keV 
Original: 3343.57 + 5.9906 * Chn + -0.0016 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03794.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 29-0ct-98 17:20:07 

Live Time: 7200.00 Real Time: 7200.26 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3982.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003734.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3982 
PEAKS 

Channel Start End FWHM Height Background Net Area CPM 

-------------------------------------------~-------------------------------
1. 408.31 
2. 336.08 

Tracer 284.14 

Nuclide 

1 Pu-238 
2. Pu-239 

Tracer Pu-242 

Analyzed By: 

Checked By: 

368 418 2.00 5.00 3.12 29.88 o. 25 
306 356 2.00 2.00 0. 72 6.28 0.05 
249 299 6.00 19.00 0.24 221.76 1.85 

D E c A y c 0 R R E C T E D R E s u L T S 
Sr. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA ·% Error 

0.72 5499.07 9.252 1.0000 1.35 0.34 37.78 
0.73 5156.60 9. 714 1.0000 0.28 0.25 82.82 
0.78 4900.00 30.139 3.0000 9.99 0.22 13.15 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

300.0000 
290.8800 

9.1200 
262.0000 

28.8800 

100.00 
·96.96 

3.04 
87.33 
. 9. 63 

(Dee Fairservis) 

(Don Ukele) 
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Acquired: 17:20:07 on 29-0ct-98 Real Time: 7200.26 s. Live Time: 7200.00 s . 
File: C:\USER\ALPHA \SAMPLES\ALPH3982. CHN 
Sample: 985847-7 ISO PU rerun 

Detector: #32 MCB 3 Input 8 (Det #32) 
Type: ISOPU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-7ms ISO PU rerun 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.45% Chern. Recovery: 83.34% 
Total Eff.: 20.38% Manual:100.00% 
CA~IBRATION: 3599.38 + 4.43159 * Chn + 0.00027 Chn **2 keV 

Original: 3599.38 + 4.5034 * Chn + 0.00027 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03819.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 29-0ct-98 17:20:27 
Live Time: 7200.00 Real Time: 7202.16 Sec. 

Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3983.CHN 
Background File: C:\USER\ALPHA\BKGND\B0003735.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3983 
P E A K S 

Channel Start End FWHM Height Background ·Net Area 

1. 418.02 
2. 344.17 

Tracer 288.42. 

Nucl:: .. <ie 

1. Pu-238 
2. Pu-239 

Tracer Pu-242 

378 428 4.00 3.00 2.64 23.36 
314 364 4.00 24.00 0.48 280.52 
253 303 12.00 15.00 o. 72 244.28 

D E c A y c 0 R R E C T E D R E s y L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV} Tau DPM MDA 

0.72 5499.07 18.629 2.0000 0.96 0.30 
0.73 5156.60 18.470 2.0000 11.47 0.22 
0.78 4900.00 55.048 6.0000 9.99 0.23 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

598.0000 
587.4400 . 

10". 5600 
552.0000 
35.4400 

100.00 
98.23 

1. 77 
92.31 

5.93 

CPM 

0.19 
2.34 
2.04 

% Error 

42.91 
11.71 
12.52 

Analyzed By: (Dee ]fairservis) 

Checked By: (Don Ukele) 
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ALPH3983 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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Acquired: 17:20:27 on 29-0ct-98 

4768.50 
Energy (keV) 

File: C:\U$ER\ALPHA\SAMPLES\ALPH3983.CHN 
Sample: 985847-7msiSO PU rerun 

5353.25 5938.00 

Real Time: 7202.16 s. Live Time: 7200.00 s. 
Detector: #33 MCB 4 Input 1 (Oet #33) 

Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-8 ISO PU rerun 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 24.70% Chern. Recovery: 72.27% 
To~al Eff.: 17.85% Manual:lOO.OO% 

CALIBRATION: 3493.91 + 4.99601 " Chn + -0.00021 Chn **2 keV 
Original: 3493.91 + 5.0508 " Chn + -0.00021 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03820.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 29-0ct-98 17:20:43 

Live Time: 7200.00 Real Time: 7202.14 Sec. 
Spectrum File.: C:\USER\ALPHA\SAMPLES\ALPH3984.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003736.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3984 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 
2. 

Tracer 

2. 
Tracer 

408.36 
337.59 
284.85 

Nuc:.ide 

Pu-238 
Pu-239 
Pu-242 

368 
308 
250 

D E 
Br. 

Ratio 

0.72 
0.73 
0.78 

c 

418 2.00 
358 2.00 
300 8.00 

A y c 
Energy 

(keV) 

5499.07 
5156.60 
4900.00 

0 

3.00 
1.00 

18.00 

R R E C 
Width 
(keV) 

9.649 
9.708 

39.011 

T E D 

Tau 

1.0000 
1.0000 
4.0000 

0. 72 
0.48 
0.00 

R E 

21.28 
4.52 

214.00 

s u L T S 
Aliquot 

DPM 

0.99 
0.21 
9.99 

MDA 

0.26 
0.25 
0.18 

T 0 T A L S % ·Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

297.0000 
292.6800 

4.3200 
241.0000 
. 51.6800 

100.00 
98.55 

1.45 
81.14 
17.40 

CPM 

0.18 
0.04 
1. 78 

% Error 

43.24 
97.23 
13.40 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

--i-

Tracer 
Pu-242 

I 

r---------, 
I 

~I ' I Pu-238 

L 1 _I>u-2_3~ 1 

\ u- -- -------
L-~-----A_~--~-LL/Ll\ __ }1\l,h,u L.JlliJIJM&d!L __ .. _\_ LLl.AA___lt__l.__ _!_Ubi\ _I 

3493.00 4118.50 4744.00 5369.50 
Energy (keV) 

--,- -- ----=I 

~1 

--~ 
I 

. - j _ _i _ __l1______l 

5995.00 

Acquired: 17:20:43 on 29-0ct-98 Real Time: 7202.14 s. Live Time: 7200.00 s . 
File: C:\USER\ALPHA\SAMPLES\ALPH3984.CHN 
Sample: 985847-8 ISO PU rerun 

Detector: #34 MCB 4 Input 2 (Det #34) 
Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-8md ISO PU rerun 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 3 {Det #35) 
Efficiency: 20.05% Chern. Recovery: 73.02% 
Total Eff.: 14.64% Manual:100.00% 

CALIBRATION: 3379.96 + 5.69391 * Chn + -0.0013 Chn **2 keV 
Original: 3379.96 + 5.741 * Chn + -0.0013 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03821.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 29-0ct-98 17:20:56 

Live Time: 7200.00 Real Time: 7202.14 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3985.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003737.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative. Region-Of-Interest 
Slope Recalibration 

Results: ALPH3985 
P E A K S 

Channel start End FWHM Height Background Net Area 

1. 410.68 371 421 2.00 3.00 2.40 22.60 
2. 338.13 308 358 2. 00. 1.00 0.24 2.76 

Tracer 285.58 251 301 4.00 20.00 0.48 175.52 

D E c A y c 0 R R E c T E D R E s u .L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) {keV) Tau DPM MDA 

CPM 

0.19 
0.02 
1.46 

9o Error 

---------------------------------------------------------------------------
2. 

Tracer 

Pu-238 
Pu-239 
Pu-242 

Analyzed By: 

Checked By: 

0.72 
0.73 
0.78 

5499.07 
5156.60 
4900.00 

9.252 
9.630 

19.806 

1.0000 
1.0000 
2.0000 

1.29 
0.16 
9.99 

0.41 
0.28 
0.30 

43.48 
123.28 

14.77 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

238.0000 
232.9600 

5 .. 0400 
204.0000. 

28.9600 

100.00 
97.88 

2.12 
85.71 
12.17 

{Dee Fairservis) 

{Don Ukele) 
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AlphaVision Relative Reg1on-Of-lnterest (Slope Recalibration) 

-· -. -l - -i -- -~-~ --

1 

Tracer 
Pu-242 
----

·~ 
=-1 

j 
~ 

_ · I A 1jtm Pu-239 1-------- -~ L ___ ~l_ ____ l\ __ L.JLJ)_.~ __ LIIILIIHLAt~~--·- -- _I___j___J ~-_1 __ j __ _L____A_ _ __lLI 

3379.00 4022.50 4666.00 5309.50 5953.00 
Energy (keV) 

Acquired: 17:20:56 on 29-0ct-98 
File: C:\USER\ALPHA,\SAMPLES\ALPH3985.CHN 
Sample: 98584 7 -8md ISO PU rerun 

Real Time: 7202.14 s. Live Time: 7200.00 s. 
Detector: #35 MCB 4 Input 3 (Det #35) 

Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-MB1PU1028 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 4 (Det #36) 
Efficiency: 22.51% Chern. Recovery: 84.33% 
Total Eff.: 18.98% Manual:100.00% 

CALIBRATION: 3359.73 + 5.82455 * Chn + -0.0015 Chn **2 keV 
Original: 3359.73 + 5.902 * Chn + -0.0015 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03822.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 29-0ct-98 17:21:11 

Live Time: 7200.00 Real Time: 7202.16 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3986.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003738.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3986 
P E A K S 

Channel Start End FWHM Height Background Net Area: 

1. 410.75 
2. 337.90 

Tracer 285.42 

Nuclide 

1. Pu-238 
2. Pu-239 

Tracer Pu-242 

371 421 2.00 5.00 3.84 33.16 
308 358 2.00 1.00 2.16 3.84 
250 300 10.00 15.00 1.44 227.56 

D E c A y c 0 R R E C T E D R .E s u L T s 
Br. Energy Width Aliquot 

Ratio. (keV) (keV) Tau DPM MDA· 

0. 72 5499.07 9.185 1.0000 1.46 0.35 
0.73 5156.60 9.622 1.0000 0.17 0.31 
0.78 4900.00 49.683 5.0000 9.99 0.28 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Comi>osite Fit 
Residuals 

299.0000 
282.4400 

16.5600 
272.0000 

10.4400 

100.00 
94.46 

5.54 
90.97 

3.49 

CPM 

0.28 
0.03 
1.90 

% Error 

36.06 
126.32 

12.95 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

------- -1 --r - - -

Tracer 
Pu-242 ·-·-----1 

I 

] 
~ 

j 

. I ~f~ [ ~u-_23~- l 

UL_,LL..___,l.L.,_____ j_ ______ j_M__!___ - ;L M u u ~ ---Lt~:~:39Jl J~ L --"------------' 
3359.00 4006.00 4653.00 5300.00 5947.00 

Energy (keV) 
Acquired: 17:21:11 on 29-0ct-98 
File: C:\USER\ALPHA\SAMPLES\ALPH3986.CHN 
Sample: 985847-MB1PU1028 

Real Time: 7202.16 s. Live Time: 7200.00 s. 
Detector: #36 MCB 4 Input 4 (Det #36) 

Type: ISO PU 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-LCS1PU1028 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.60% Chern. Recovery: 93.96% 
Total Eff.: 19.36% Manual:100.00% 

CALIBRATION: 3510.95 + 4.91381 * Chn + -0.000315 Chn **2 keV 
Original: 3510.95 + 5.0206 * Chn + -0.000315 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03823.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 29-0ct-98 17:21:33 

Live Time: 7200.00 Real Time: 7201.34 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3987.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003739.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recplibration 

Results: ALPH3987 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 415.67 
2. 342.42 

Tracer 288.00 

Nuclide 

1. ?u-238 
2. Pu-239 

Trac.er Pu-242 

376 426 2.00 7.00 2.40 29.60 
312 362 6.00 22.00 1.20 288.80 
253 303 6.00 14.00 0.96 232.04 

D E c A y .C 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 5499.07 9.304 1.0000 1.27 0.31 
0.73 5156.60 28.189 3.0000 12.43 0.27 
0.78 4900.00 28.394 3.0000 9.99 0.26 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

.. 

611.0000 
600.9200 

10.0800 
555.0000 
45.9200 

100.00 
98.35 
1. 65 

90.83 
7.52 

CPM 

0.25 
2.41 
1.93 

% Error 

37.54 
11.56 
12.84 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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AlphaVision Relative Reg1on-Of-lnterest (Slope Recalibration) 

-------T I · 
I 

-~··--- --·· ----

Pu-239 

Tracer I ~~~. 
Pu-242 Ill\ 

,----- -1 ' 

II I ~ 
~~ 

_A_ __ LL_A_Lli _ _fu __ _l\[_- L~l_---~~--
41.18.25 4726.50 

Energy (keV) 

Pu-238 

·-~~ 

1 
~ 

~-~- I 

-~_l __ _l__________J_Y_~ 
5334.75 5943.00 

Acquired: 17:21:33 on 29-0ct-98 Real Time: 7201.34 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3987 .CHN 
Sample: 98584 7 -LCS 1PU 1 028 . 

Detector: #38 MCB 4 Input 6 (Det #38) 
Type: ISO PU 
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0:> 
en 

FILE NAME: 

SAMPLE 
VOJ;.UME _ 

JOB SAMPLE.--:Tfters ) 
NUMBER NUMBE~-~ 

Count 
Time 

Min 

Revlewedby~L; 
Date{fj, 

Total 
EFF 

Net 
Area 

Tracer 

Net 
Area 
Pu238 

Percent PU 238 
PU 238 ACTIVITY 
Contam dpm 

28-0c\. -98 

PU 238 
MDA 
dpm 

PU 238 
ERROR 

% 
================================================================================================= 
EXAMPLE: 
984000 1 0.5 120 0.1766 211.76 27.04 11.5 0.13 0.35 12.8 
============================~==================================================================== 

985847 1 
2 
3 
4 
5 
6 
9 
10 
11 
12 
13 

985892 1 
1 MS 
1 MSD 
2. 

3 
3 .MD 

985898 1 
MB1PU1015 MB 
LCS1PU101S LCS 

0.50/ 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
l.OO'i 
1. 00 

120./ 0.1766/211.76/ 27'.04 / 11.5/ 
120 0.2221 ~266.28~24.92~ 11.5 
120 0.1746./ 209.28./ 20.72/ 11.5 
120 0.1325/ 158.8 / 25.12 ~ 11.5 
120 0.1838 ~20. 28'-"""' 35.32 11.5 
120 0.1587 /190.28/ 28.4 / 11.5 

/ / ./". 120 0.1005./120.52 / 12.36 /11. 
120 0.107 128.28/ 18.32/ 11. 
120 0.1577-:: 189.04 ~ 26.64 ./ 11. 
120 0.1481./177.52 ....... 19.88./ 11. 
120 0. 1057./ 126. 76:::/' 16.36/ 11. 
120 0. 1519 182. 04 - AO. 92 ./ 11. 
120 0.1045""' 125.28:;:::; 5.12 11.51 
120 0.1449~173.76 / 15.84~ 11.5 
120 0.1191 /:-42.76./ 19.36 / 11.5 
120 0.1385/166.04/ 28.72 ./ 11.5 
120 0.204/244.56/ 20.28 / 11.5 
120 0.1047/125.52 ../ 14.4 / 11.5· 
120 0.1706 /204.56. /23.44/11.5. 
120 0.1543 / 185 ~ 20.28 11.5 

0.13· 
-0.21 
-0.16 
0.43 
o. 45 
0.34 

-0.12 
0.28 
0.26 

-0.03 
0.14 

-0.55 
-0.74 
-0.24 

0.21 
0.58 

-0.32 
0.00 
0.00 

-0.05 

/ _./ 
0.28/ 38.39/ 
0.31 42.53/ 
0.42,.......... 48.52'" / 
0.47/ 41.41 .............. 
0.30 ......... 33.80_......-
0.41 .............. 39.17 _../ 
0.61./ 61.73~ 
0.76_..... 55.01/ 
0.41_...; 40.43/ 
0.43_.....47.47 _./' 
o. sa,::;. s2. 43 / 
0.45 .....--:;'70.06_......-
0.60 ...... ].09.39 
0. 40~52. 68-::::: 
0.51 47.65~ 

o. 53~ 39.97:;:; 
o.3s _......so.ss / 
0. 63 ./ 58. 08 ../ 
0.41 44.45 
0.31./ 44.33./ 



~ 
co 
~ 

FILE NAME: 

JOB SAMPLE· 
NUMBER NUMBER 

PU239/240 
ACTIVITY 

dpm 

PU239/240 PU239/240 
MDA ERROR 
dpm %. 

TRACER 
ERROR 

% 
============================================================ 
EXAMPLE: 
984000 1 1. 01 0.29 2.4 18.6 
============================================================· 

985847 1 
2 
3 
4 
5 
6 
9 
10 
11 
12 
13 

985892 1 . 
1 MS 
1 MSD 
2 
3 
3MD 

985898 1 
MB1PU1015 MB 
LCS1PU1015 LCS 

0.28 / 
0.24 ./ 
0.13/ 
0.52/ 
0.14 / 
0.26/ 
0.33/ 
0.27 / 
0.27/ 
0.09 ./ 
0•30 / 
0.33 / 
7.82/ 
9. 79 ./ 
0.18 ./ 
0.26 / 
0.35 / 
0.28/ 
0.13 / 
9. 94 ./ 

0.18/ 80.02; 13.40 
0.25/ 88.25/ 12.00 _./ 
0.30/ 141.20\// 13.53 / 
0.36 ./ 71.18/ 15.50./ 
0.27/ 129.84/ 13.18/ 
0.20/ 87.65/ 14.18 ..,./ 
0.49/ 109.08/ 17.82 
0.41 111.75/17.26,;:::/ 
0.31~ 95.70/ 14.22./ 
0.30 ./ 183.62/ 14.69/ 
0.49/ 116.13 17.39/ 
0.33../ 86.19::::::. 14.49/ 
0.54 ../ 19.99 ../ 17.46 ./. 
0.33 ~ 15.05 / 14.86 ~ 
o. 37 / 135.33 ./ 16.39 ./ 
0.40 112.03./ 15.17 :;/ 
0.26;;f 72.71./ 12.50 ../ 
0.51/ 124.13/ 17.46 / 
0.31../ 154.70./ 13.66 ./ 
0.37 14.53 14.41 

28-0c ... -98 



..... 
OJ 
C):) 

28-0c ... ·98 

FILE NAME: 

PU 238 PU 238 PU 238 PU239/240 PU239/240 PU239/240 

JOB SAMPLE ACTt!TY E~OR ~ ACT~ITY EaR ~D 
NUMBER NUMBER pCiA g pCi g pCi g pCi 1 g pCi I g pCi 1 g 

======================== ========== ======= -==============- ========== -======= ===== 
EXAMPLE: 
984000 1 0.11 0.03 11.53 0.91 0.17 2.16 
=============================================================~============================ 

985847 1 0.1 . 0.0 0.3 0.3 0.2 0.2 
2 -0.2 ~0.1 0.3 . 0.2 0.2 0.2 
3 -0.1 -0.1 0.4 0.1 0.2 0.3 
4 0.4 0.2 0.4 0.5 0.3 0.3 
s ·a.4 0.2 o.3 0.1 0.2 0.2 
6 0.3· 0.1 0.4 0.2 0.2 0.2 
9 -0.1 -0.1 0.5 0.3 0.3 0.4 
10 0.3 0.1 0.7 0.2 0.3 0.4 
11 0.2 0.1 0.4 0.2 0.2 0.3 
12 0.0 0.0 0.4 0.1 0.1 0.3 
13 0.1 0.1 0.5 0.3 0.3 0.4 

985892 1 -0.5 -0.4 0.4 0.3 0.3 0.3 
1 MS -0.7 -0.7 0.5 7.0 1.9 0.5 
1 MSD -0.2 -0.1 0.4 8.8 1.9 0.3 
2' ().""2 0 . 1 0 • 5 0 . 2 0 . 2 0 . 3 

.3 0.5 0!2 0.5 0.2 0.3 0.~ 
[3 MD -o. 3 -o. 2 o. 3 o. 3 o. 2 o. 2 , 

985898 1 0.0 o.o 0.6 0.3 0.3 0.5 
MB1PU1015 MB 0.0 0.0 0.2 0.1 0.1 0.1 
LCS1PU1015 LCS 0.0 0.0 0.1 4:5 0.9 0.2 

--------



QA-CHECK3.wk1 PU239/240 DATE 10/21/98 pCi/L 
TIME 16:52 

standard LCS 
Known Sample LCS 
Value Value Recovery 

LCS1PU1015 4.800 4.500 93.7 
4.800 0.0 
0.000 ERR 
0.000 ERR 

985892-001 
Spiked 

Sample Sample Standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

0.300 7.000 4.800 0.5000 9.600 69.8 
0.300 8.800 4.800 0.5000 9.600 88.5 

0.000 0.000 0.000 ERR ERR 
0.000 0.000 0.000 ERR ERR 

985892-003 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
0.200 0.300 0.300 0.200 0.28 

ERR 

ERR 

!D5as 
ISOPU 

MB1PU1015 = 0.1 BATCH # 
LAB NET 

BATCH # 

BATCH # 

RAW DATA FOR ISOPU IS IN JOB # 985892~ 

10/29/98 N.R.F. 
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QA-CHECK3.wk1 PU239/240 DATE 10/21/98 pCi/L 
TIME 16:52 

Standard LCS 
Known Sample LCS 
Value Value Recovery 

LCS1PU1015 4.800 4.500 93.7 
4.800 o.o 
0.000 ERR 
o.ooo ERR 

985892-001 
Spiked 

Sample Sample standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

0.300 7.000 4.800 0.5000 9.600 69.8 
0.300 8.800 4.800 0.5000 9.600 88.5 

0.000 0.000 0.000 ERR ERR 
0.000 0.000 0.000 ERR ERR 

985892.-003 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
0.200 0.300 0.300 0.200 0.28 

ERR 

ERR 

/oSr:/5 
ISOPU 

MB1PU1015 = 0.1 BATCH # 
LAB NET 

BATCH # 
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~ 
c.o ...... 

FILE NAME: 

SAMPLE 
VOLUME. Count 

JOB SAMPLE~ Time 
NUMBER NUMBER or gram . Min 

Total 
EFF 

Net 
Area 

Tracer 

Net 
Area 
Pu238 

Percent PU 238 
PU 238 ACTIVITY 
Contam dpm 

30-0C--98 

PU 238 
MDA 
dpm 

PU 238 
ERROR 

% 

PU 
A 

===================================================================================================== 
EXAMPLE: 
984000 1 0.5 120 0.1766 211.76 27.04 11.5 0.13 0.35 12.8 
========~============================================================================================ 

·. /· / 
985847 7 0.50~ 120 ./ 0.185/ 221.7~/ 29.88 ./ 11.5 ./ 0.20 0.34./ 37.78/ 

7 MS 0 . 2 5 ~ 12 0 0 • 2 0 3 8 /4 4 • 2 8 2 3 • 3 6 .., 11. 51 -0 • 19 0 • 3 / 4 2 • 91/ 
8 0.50/ 120 0.1785 214/ 21.28..,., 11.5 -0.16 0.26/ 43.24 ............... 
8 MD o.5o/ 120 o.1464 /175.52 22.6""' 11.5 o.14 / 0.41/43.48--

MB1PU1028 MB 1.00/ 120 0.1898/ 27.56./ 33.16 ./ 11.5 0.31 0.35/36.06./ 
LCS1PU1028 LCS 1. 00 / 120 0.1936 A32. 04 ./ 29.6 ./ 11.5 0.13 0. 31 .,../'37. 54 __, 



~ 
c.c 
~ 

FILE NAME: 

PU239/240 PU239/240 PU239/240 TRACER 
JOB SAMPLE ACTIVITY MDA ERROR ERROR 

NUMBER NUMBER dpm dpm % % 
=======================~==================================== 

EXAMPLE: 
984000 1 1. 01 0.29 2.4 18.6 
================================================~=========== 

985847 7 
7 MS 
8 
8MD 

MB1PU1028 MB 
LCS1PU1028 LCS 

/ 
0.28 

11.47 / 
0.21/ 
0.16 ::,.....-' 
0.17 / 

12.43 / 

/ / _./ 
0.25 . 82.82 ~ 13.15 
0.22 ~ 11.71 12.52 ___, 

. ,...., _,/ 
0.25 97.23 ~ 13.40 
0.28:::::.-- 123.28./ 14.77 ~ 
0.31 ~126.32 12.95 _, ./" _,. 
0.27 11.56 12.84 

30-0c~ ·98 



....... 
co 
v, 

FILE NAME: 

Reviewed by rf:!f11 iJ./:1~ 
Date fJ . 9%~~ 

30-0c ... -98 

PU 238 PU 238 PU 238 PU239/240 PU239/240 PU239/240 

==~~~--~~=---~~~i: ____ ~=~--~=!~~---------~~!~~:-~:!~~---~=!~~---
EXAMPLE: 
984000 1 0.11 0.03 11.53 0.91 0.17 2.16 
========~================================================================================= 

985847 J---_________________ Q_._la ______ .o~o7 .... __ o---3__ ___ ___ o.3 ___ _Q_._~ . 
G 7 MS -o. 32_ _____ ::0_.J.6 ____ o. 5 20.7 3. 5 

8 . -0.14 -0.07 0.2 0.2 0.2 c::fMo o .12 --- ··c>. __ ?~~-= o . .r-==~=-===~-:--o:r-------·-----o-.2 
MB1PU1028 . MB O;::IL 0. 06 0. 2 Q_J__ 0.1 
LCS1PU1028 LCS 0.06 0.02 0.1 5.6 1.0 ---

0.2 ·------=---
0. 4 ) 
0.2 

------0~---~ 

0.1 
0.1 



QA-CHECK3.wk1 PU239/240 DATE 10/29/98 pCi/L 
TIME 17:20 

Standard LCS 
Known sample LCS 
Value Value Recovery 

LCS1PU1028 4.800 5.600 116.7 
4.800 0.0 
0.000 ERR 
0.000 ERR 

985847-007 
Spiked 

Sample Sample standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

0.300 20.700 4.800 0.2500 19.200 106.2 
0.300 4.800 0.2500 19.200 -1.6 

0.000 0.000 0.000 ERR ERR 
0.000 0.000 0.000 ERR ERR 

985847-008 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
0.200 0.100 0.200 0.200 0.35 

ERR 

ERR 

ISOPU 
MB1PU1028 = 0.1 BATCH # /C)5SXV 

LAB NET 
BATCH # 
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~ ~ p E A v T s I 0 N C A ~ I B R A T I 0 N 
Core Lab 

SlUt,?~~= e3098232 
Type: Cal~bra~ion 

Volume: : To&al, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 3 :i:npu·t 6 (Det #30) 
Ef:ic~a~cy: 20.19% Chern. Recovery: 0.00% 
To~al E:~.: 20.19\ Manual:100.00% 

c.:.:!:.IBRA:':C!\1: 336~. 2 ..- 5. 93343 "" Ch!-. + -0.0015 7944 Chn **2 keV 
Orig~nal: 3532.09 + 4.9013 * Chn + -5.3e-005 Chn **2 keV 

FL.e: C: \USER\ALPHA\CA~IB\CAL03053 .CHN 
AC~w:S:TIO~: Sl2 Cnannels Spec~rum Acq~~red: 19-0ct-98 08:39:54 

:::.ive Time: 3600.00 Reai ~ime: 3602.56 Sec. 
Spec-::.r·..:'-. ;;::..::..e: C: \USER\ALPHA\CALIB\CA:::...0347C.CHN 

BacKgrouDd Fiie: C:\USER\ALPHA\BKGND\B0002993.CHN 
Nuc:icie L.brc.ry: C: \USER\A:.PHA\ALPHAVIS.ALE 

400.67 l9.69 194.94 5169.46 0.75 
2. 33:..7: 24.99 224.18 5771.5:7 :.20 
~. 238.54 20.49 168.51 5S74.04 ~.2C 

- E c A ::: c R R E c ...; 
E :J .K E ~ - -

5168.7: 
577:.37 
5973.6~· 

s "' L T s 
i3r. Energy Wicit:: Aliquot 

r-:·;..;c::..icie Rat:..c 

Am-24l 0.56 
?_-23S :..13 

(kev: (kev; 

5486.00 :os.::5 
:::.s6.6C :::.2:..s14 
4687.70 :::.54.492 

':'a:~ 

:_.s7ss 
~.34::0:. 

::..3£79 

:>PM MDh 

426.C.7 

4S3.12 6.42 

~ A L S % Recovery 

Gross Cour.t 
!\!e:: J>.rec. 
EacKr;:=vt.;.~-.c 

Composi&e .i'::.:: 

Resiciuais 

__ A13-

1617:.oooo 
:_c:.5C.68C·: 

4.~20C 

:::.6Sl5.0588 
748.3788 

.,,...,..., ,..,..., 

.J.\,)v. UV 

8.03 
:.04.60 

4.63 

( Dor, 'Jite.:.e i 

% 

CPM 

86.15 
96.19 
9S.56 

E...=.=or 

.:..58 
2.54 
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A " ? E n V : S : 0 ~ Jl.NALYSIS 
Core :.ab 

SJl-"1?L2: e3.:.. 98292 
~ype: Calibration 

~c:ume: l Total, 1 A:iq~ct 
Sam?le Collected: 16-Feb-96 08:~6:41 

DETEC70R: MCB 3 Input 7 (De~ #31) 
E!!icier.cy: 22.49% Chern. Recovery: 0.00% 
Tota.:.. Eff.: 22.49% Manual:100.00% 

CALIBRATION: 3495.42 + 5.069:9 * Chn + -C.OCOl54538 Chn "'*2 keV 
o~~s~n~~= 3506.06 T 4.9588 * c~n • 5.5e-005 Chr. **2 keV 

Fl.le: C: \USER\ALPHA \CJl.LIB\CAL03054. CHN 
ACQCISIT!ON: Sl2 Cnannels Spectrum Acq~ired: 19-0ct-98 08:40:00 

L~ve Time: 3600.00 Real ~ime: 3602.56 Sec. 
Spec·;;.:~::' F :..:e: C: \USER \ALPHA\ CA.:.IB \ CA:...C 34 7.:... CH~ 

3ackgro~nci F~le: C:\USER\ALPHA\3KGN~\BJSC29S~.=~~ 

~~:~:de · __ b~a~y: 2:\USER\ALPHA\AL?HAV:S.A~E 

ANALYs:s Metnod: Absolute Peak Search And Fit 
Resulta: CALC34;.:.. 

P E A K S 
CI:ar.nel FWHM Height Gross Backg~ounc Net Area 

1. 

2. 
3. 

.":;97.5C 26.74 
32:.04- 2C. 19 
236.9: 23 '· 41 

~ 

- -
3~ 

:\..:~:..:..ae Rat:..o 

Ar"-24: c. 86 
PL.-239 C. 7 3 
'!'!:.-230 C.76 

~ - A 

185.85 4651.61 
214.65 543C. 64 
15~.78 54:._:. 

,, 
"' ~ ::< R . '- -

Energy ·" l.C-:.: .. 

(keV) {keV) 

5486.00 124.632 
5156.60 :12.88: 
4687.7G 1S2.5S:. 

-

.. 2( 

. ~ -

Ta..;. 

3.2980 
2.199~' 

0.43 
0.34 

DPM 

344.69 
402.42 

;, Recovery 

Gross Count 
Net Area 
:Sackgro~nc 

.::o;nposite ?i:: 

~:.:.esiciual.s 

l53.3:..c.ooc 
l5327 .7600 

2.54-S~. :,g:._:._ 
:..o::.. ~<:::.._ 

100.00 
99.98 

:.C2 
-"-"- .. \....'C 

4651. 18 
5430.30 
54::.: • .:..2 

MDA 

0.35 
9.85 
c; __ .:; 

C?M 

77.52 
90.5C 
sc.::.;;. 

>.; .Error 

2.87 
2.66 
2.66 

Analyzeci 3y: (Dee Fairservl.S) 

cr .. eckec. 3y :· (Don U.Ke::.e; 
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- -- -- v : ::: : c :: ·- -=· -- - - r. !\' .,. -·· '' s : 5 

SAl".?:.::::: e3298292 
Type: Calibration 

Vclume: : Total, 1 Aliquot 
Sarr.ple Collected: 16-Feb-96 08:26:41 

DETECTOR: XCB 3 !np~t 8 (Det #32) 
E:fic~er.cy: 21.10% Chern. Recovery: Q.CO% 
~c~al Eff.: 2!.!0% Manual::02.00% 

CALIBRP.TION: 343:.77 T 5.35:25 * Chn ~ -O.JCJ530969 Ch~ ~*2 KeV 
Cri;ina~: 3335.C6 + 6.034 z Ch~ + -c.oc:E Ch~ •*2 keV 

?~Le: C:\DSER\ALPHA\CA:.:S 1 CAL030SS.C~~ 

~~~--s:;_oN: ~:2 C~ar.neis Spec~rum Acqu~red: l9-0ct-96 08:4G:c· 
:...~vc :':...:ne: 36GC.OC Real Time: 3602.56 Sec. 

Spec-:..::_r;, F~le: C: \USER\ALPHA \CALIB\CAL034 72. CHN 
3acK.g:r:cuno F::..le: C:\USER\ALPHA\BKGND\BOOG2995.CHN 
Nuclide :.ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

PEF.KS 

Cn~:1ne~ FWHM Heig~t Gross 3ac~grounc Net l-.rea 

3 

L. 

:::.8.10 
::.L:.75 

24·).43 .:.07 

u E c 
Br. 

~,~-~~-~de rta:c :..c 

A y 

20:.65 
223.2"7 
159.71 

c 0 
Energy 

;keV 1 

599S --
7732.::.4 

R R E c '!' E D 

W~dtl': 

;keV, ·::c.._ 

J.,.r:- .24 ~ c. 86 

PL-23':7 S.7?. 
~n-L3C 8.76 

S4Sc.cc :c::..89:: 
5l5c.oc :os.034 
4687.70 180.765 

2. 06C":' 

~ .. :392 
,... I' .. ~I 
'-'•""%'0'::1<-;t 

Gross Cour,t 
Net Area 
Background 
composite Fi-e 
~~~esidua::;.s 

15468.0000 
15464.6400 

3.3600 
:8583.6569 

-

0.34 

R E s D 

59SS.-
7732.'JC 

L T s 
Aliquot 

.;p:--~ 

383.3: 
473.80 
610.74 

.,-::-.::eve:.:: ' 

100.00 
99.98 

0.02 

M::-:-. 

0.35 
10.96 

9.56 

C?M 

&C· .. 85 
ss..s

l.2c s-:-

~" ~~ror 

2.8: 
2.53 
2.~:; 

A:1c....o..yzea 3y: (iJee Fairservis} 

{Do:-. Di<ele) 
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A - ? ~ ~ V - S I 0 ~ ANF-.LYS!S 
Core Lab 

SA."1?I..:::: .:;3398292 
Type: Calibration 

Vc~~me: ~ ~c~ai, 1 A~-g~o~ 
Samp~e Collected: 16-Feb-96 08:26:4: 

~E~E=~o~: XC3 4·!npu~ : (De~ #33) 
~t~~ciancy: 24.65\ Chern. Recovery: 0.00% 
Tot~: E£:.: 24.65% Ma~uaL:~OO.OO% 

CALIBRATION: 3455.35 + 5.34424 * Chn + -0.000963563 Chn **2 keV 
Original: 3509.28 + 5.0452 * Chn T -0.000532 Chn *~2 keV 

File: C:\USER\ALPHA\CAI..IB\CAL03056.CHN 
~CQUISITION: 5:2 Channels Spectrum Acquired: ~9-0ct-98 08:40:2~ 

Rea~ ~~~e: 3602.36 Sec. 
Spec::rc<f., F::.:..e: .::: \~SER\A:...P!:iA\CALIB\CAL03473.CHN 

3ackgrou:;~ F::.le: 2:\USEFI.\~?HA\BKGND\BOOC2996.CHN 

~~cilde L~brary: C:\USER\ALPHA\AL?HAV!S.ALB 

A~A:...YSIS Method: Aosolute ?eaK Searcn Anc F'~ 

?WHM He;;.gnt Gross Backgrou:;d Net J>.rea 

..!. • 

::2. 

3. 

4~0.22 21.40 175.43 5025. 11 0.63 5024.47 
333.95 19.20 210.74 5785.12 :J.6S 5784.45. 
240.97 :8.95 15:.08 5.784.23 :..::.:J 5784.2.3 

r:: :::; c A y c 0 R R E c "' E D ~ E s t: - T s - ~ 

B:::-~ Energy Widt:: Aliquot 
:\..:.c __ cie Rat:..c \keV, ;KeV '•- DPM -C.--

. .....: -L~~- C .. 3E. 5486 .. ::C :..:.C.OQC 
s:..55.cc :..::.7os 
4687.7C :.52.2.5S 

:.. .. 2~CC· 

:.~299 

39:..::.::. 
39:...08 

:·o:ALS % Recovery 

----~--------~------------------------

Gross Cou:;-:: 
.:'Jet F-.re~ 

Backgrounc! 
Composite Fi-;: 
Residuals 

:..58S6.::ooc 
1589:.5600 

4.4400 
16594.47:!.6 

7C2~s-::.:c 

2.CO.QC 

99.97 
0.03 

104.39 
4.4L 

MDP. 

0.34 
:..::0.94 
6.80 

CPM 

83.74 
96.4: 
9C.4C 

~c. E!:"rcr 

?. .. 77 
~.ss 

.:2.58 

.".:-.c..:. y zed 3y : (Dee Fairserv:..s) 
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A ~ P n A V I S : 0 K C A - I B rt A T - 0 N I>.NALYSIS 
Core Lc.b 

~v=e: Ca~~bratio~ 

vc::..:..me: ::.. Tc~al, 1 Al.iqt<c-c 
Samp:e co::..:ected: 16-Feb-96 08:26:4: 

DETECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 24.32% 
Totc.l Eff.: 24.32% 

Chern. Recovery: 0.00% 
Manual:lOO.OO% 

CA~:SRAT:~N: 3459.08 + 5.27294 ~ c~r. T -8.800554~57 Ch~ **2 keV 
Ori;i~a~: 350C.26 T 5.029 * Chn T -0.000:92 Chr. ~*2 ~ev 

File: C: \USER \ALPH]..\CALIB\CALC307 8. CHN 
ACQUISITION: 512 Channels Spectr-..1m Acquired: 19-0ct-98 08:40:28 

~~ve :i~e: 360G.OC Rea~ :i~e: ~60~.36 Sec. 
Spec:.:: .... ::-. ? _.:.e ~ C: \ USER\A:.?riA \C.~::. IE \Cr.::.v24-:: 0:.. Cri?' 

oackground File: C:\USER\ALPHA\BKGND\B0002997.CHN 
Kuc~ide ~~brary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me"Cnod: Absolute Peak Search And Fi-e 
rtes~.:.ts: CALG3474 

FWHM Heigm:. Grcs£ 3acKgrounc Ne-e Area C?M 

---------------~-----------------------------------------------------------

L. 

3. 

2. 

40:..34 21.23 
333.64 15.47 
239.01 14.63 

- 2 c 
3.: 

~~--:..- :_o.c R.c.t::.o 

Al-:-.-24:. c. 36 

Pu-239 C.73 
r.::.-23::: :.fC 

A 

2.92.46 4680.47 
224.36 5617.69 
167.25 545:..~6 

,r .~ 0 ?. R :2 -
E~ergy hid':.::-. 

(keV:, \keV} 

5486.00 108.555 
5156.60 10:.748 
46E':·.:::. ::.2t..349 

c r. • - ,. r 

Tc.·...:. 

2.:.::.28 
::.. . 59::.. 
:...033'? 

C.09 4680.38 
C.2S 5617.44 
C.04 545l.S2 

~q " -- - ~ s - ~ - -
;..:..::.au::::: 

DPM 

320.75 
38-'..97 

MDA 

0.29 
8.80 
5.86 

% 

78.0:.. 
a- r .-
~..:..oL 

9C.8.., 

Errc.r 

2.86 
2.62 
:2.65 

% Recovery 

Cneckea By: 

Gross Cour.-c 
Net Area 
3ackgrcunc 
Composite Fi:: 
Residuals 

- - r - - f"\ I'"'\ r, !""\ 
~:;o.:.:J.Vvvv 

15632.2400 
2.76JO 

15750.1240 
ll7. 8840 

~0.: .. CG 
99.98 

100.74 
0.75 

:!)ec:: F=.irservi.s'. 

(Don Ukele) 
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•• ::..? •• 1-.V~SION c A T - 8 R A T ! 0 N A t\ A L Y S : S 
Core LaD 

SAMP:.E: e3598292 
Type: Calib:::-ation 

Vo~ume: : Tc~al, 1 Aliq~ot 
Sa~ple Collec~ed: 16-Feb-96 08:26:41 

~ETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.60% Chem. Recovery: 0.00~ 

~otal Eff.: 20.60% Manual:lOO.CO% 
c.;.:...:.::BR.n.T::!:ON: 3403.69 + 5.55583 * Chn + -0.0009:::16281 Ch:-, **2 keV 

~rig~~~~= 3588.4 T 4.5069 ~ Cnr. T 0.000556 Ch~ ~*2 k~V 
~i~e: C:\USER\ALPHA\CAL!B\CA:...0305S.CHN 

ACQUIS!~:o~: 512 Channels Spectrum Acquired: 19-0ct-98 08:40:36 
:.ive Time: 3600.00 Real Time: 3602.36 Sec. 

Spect:.ru:r: File: C: \USER\ALPHA \CALIB\CAL034 75. CHN 
Background File: .c: \USER\ALPHA \BKGND\BG002998'. CHr\ 
N-..:.:::L.de :.ibrary: C:\USER\ALPHA\ALPHAV!S.F.:..E 

ANALYS::i:~ :'1e:. :-.oc.: Aosolute PeaK searcn An c. Fit:. 
Results: CAL03475 

? :2 ;.. K s 
Channel FWHM Height:. G:::-oss Backgrounc Net I>.rea 

/ 

3. 

2. 

4C_.0~ 23.66 ~76.54 4!7c.ss 
333.0: 17.52 l99.24 5361. ::.4 
240.55 13.11 141.03 1755.76 

D E c A y c 0 R R E c "' E D 

Br. Energy Width 
~"' ~:.:- :...:ie !<c..t:ic {kev; ·:keV 1 -:·aL;. 

~:.-2:4_ :. 86 
P·~-23S ~ .. 7 3 
-:_· L- 2 3 C ~ .. I 6 

5486 .-oc ::.22. :c5 
5l56.6C ~:::..88C. 

4687.70 67.:.29 

2 . .;.295 
:.668t. 
-.~518 

Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

15068.0000 
15064.5200 

3.4800 
14798.4873 

266.032/ 

c .. ~':· L.775.0E. 
O.l6 536L38 
0.00 1755.76 

R E s D 
.,. 

"' s ~ 

Alia~c-:. 

::?.-.: 

386.33 

142.(;5 

100.0C 
99.98 

0.02 
98.2::. 
:.77 

M:l!-. 

C.43 
2.3.68 

i. 

CPM 

/S.52 
89.36 
29.26 

E::rcr 

2.84 
::..c.e 
4.68 

(Dee Fo.irserv::.~; 
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A - F H A V I S I 0 N C A ~ : B R A T • 0 N 1-.NF-.LYSIS 
Cc~e :..a~ 

SAMPLE: e.3698292 
Type: Calibration 

Vc:..ume: :. Tota:l., 1 Aliquc<:: 
Sa~?le Collected: 16-Feb-96 08:26:41 

i::ETEC:'OR: MCB 4 Input 4 (Det #36) 
E~~~cie~cy: 22.45% Chem. Recovery: 0.00% 
To~ai Ef:.: 22.45~ Mar.ual:lOO.OO% 

c:.:..:a:RJ...:':ox: .3359.5 T 5.90607 * chr: T -0.00153771 Ch::-. "'*2 kev 
C~iginal: 34C2.8l + 5.7118"' Chn T -0.0013 Ch~ **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03059.CHN 
ACQ~IS:T.:OK: 512 Channels Spec~rum Acquired: 19-0ct-98 08:40:43 

Live ~ime: 360C.CO Real. 'I·.;.me: 3602.36 Sec. 
Spec':~"..4:n File: C: \USER\ALPHA \CA:.IB\CALC34 76. CHN 

Background File: C:\USER\ALPHA\BKGND\BOOC2999.CHN 
l\i_.c:.._.;_ce :.::..brary: .2: \USER\ALPHA\1-.LPHAV:s.;.~B 

F-... !~~ .. LYs:=::: .Met.I:oC:: Absclu't.e Peak Searcr .... AnC F'i.':. 
Resu~~s: ~A~G34/0 

P E A K S 
Channe:.. FWHM Height Gross Background 

402.14 20.67 152.24 4446.35 " C' \,. .. ..,_ 
2 ~ 33:: .. lC 20.18 197.48 5-~3s .. s:- :.:.~ 

~- ~.:;s.ss 14.27 l4C:.25 5.356.92 0.21 

" 3: c A y c c R R E c ~- E ~ R E '-' - ~ 

Net Area 

4445.43 
5:.39. i 

5356.65 

s u .,. T s 
Br. Energy '~"i.e-:.:-. ;. .. l. iquo-: 

N~~:.~ae Ratic (keV\ (ke\;) · ... c-.-.: 

548t..oc :..:.s.-~~.:;. ~ .. 8l42 

~-:--_-2 3C• C. 7E 
5156.60 
4687.70 

Checked By: 

. .:;.::-ose. Count: 
Net: Area 
Background 
Composite Fit 
Residuals 

. ?5>St=. 

:..13.390 
2.52.27~ 

:2- ::J99S 
J.8225 

14953.8800 
6.2.200 

:.4943~:.815 

2C.595;3 

:.?~ 

381.57 
397.67 

lOC.OC. 
99.96 
0.04 

99.82 

MDr. 

::.~.22 

5.24 

(Don Ukele) 

CPM 

74.09 
35.66 
89.28 

:;::.94 
~.'73 

.2.68 

2Q;l 



~ ~ ? F. A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMP:..:S:: e3798292 
Type: ca~ibration 

Volume: 1 Total, 1 hliq~ot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 5 (Det #37) 
Efficiency: 23.08% Chern. Recovery: 0.00% 
Tota: Eff.: 23.G8% Manual:100.00% 

CA~IBRATION: 3709.52 T 3.74185 x Chn + 0.00167621 Chn **2 kev 
Original: 3245.58 + 6.700: * Chn + -0.0028 Chn **2 keV 

F~~e: C:\USER\ALPHA\CALIB\CAL03477.CHN 
ACQU:s:TION: 512 C~annels Spectrum Acquired: 19-0ct-98 13:20:53 

L~ve Time: 3600.00 Real Time: 3600.30 Sec. 
Spectrur.& F i..:..e: C: \ USER\ALPHA \CALIB\CAL03493. CHN 

Background File: C:\USER\ALPHA\BKGND\BC003000.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Resu::.ts: CALC349.:i 

? E ;.. K s 
Channe: FWHM Heigh-;: Gross Backgrcunc Net J>.rea 

" 402.27 19.61 199.50 5144.22 0.88 5143.34 .... 
2. 336.12 9.83 225.43 6514.44 0.03 6514.41 
3. 236.38 31.54 166.69 4896.63 0.17 4896.46 

r:: E c A y c 0 R R E c T E D R E s .., T ~ s -
iL-. Energy vhdt:-. Aliquot 

Nuc:::..ide Ratio (kev: (keV) Tau DPM MDA 

CPM 

85.72 
108.57 
81.61 

% Error 

Am-24: C.86 5486.00 116.050 2.0535 371.4::. C.37 2.73 
2. ?.l-23C:, 

':':-:-23C 

Ar.o.lyzed By: 

;.:::-,eckeci i3y: 

c.r~ 5156.60 
~ 

v. IC 4687. ..,,. 1-.J 

'I' 0 

Gross Count 
Net Area 
Background 
Composi-::e Fi:: 
Residuals 

.:..03.75"'"; :J./663 

.:..36.3SS -' ~ .., "' I ..). __ ....,"'l: 

T A L s 

15532.0000 
15528.1600 

3.8400 
16555.2930 

:027.1329 

% 

470.42 
~53 .. 59 

Recovery 

100.00 
99.98 

0.02 
lOE..SS 

.6. 61 

ll.34 
::..2.43 

2.43 
2.80 

(Dee Fairservis) 

(Don Ukele) 
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A ~ ? h A V I S I 0 N C h ~ I B R A T I 0 N A N A ~ Y S • S 
Core :::.ab 

SAMPLE: e3898292 
?ype: C•~ibration 

vc:~me: :.. To~al, 1 A:iquo: 
Sarnp:e Collec:e~: 16-Fe:0-96 08:26:41 

DETECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.07% Chern. Recovery: 0.00% 
To~al Eff.: 20.07% Manual:lOC.CO% 

~:~;~~a~: 3448.88 + 5.47~5 X c~~ ~ -C.CQl~ ~~~ xx2. keV 
?~::.e: C: \USER\ALPHA\CAL!B\CAJ:...0306l.CHN 

ACQ~ISITIO~: 512 Channels Spectrum Acquired: 19-0ct-98 08:41:01 
L~ve Time: 3600.00 Real Time: 3602.36 Sec. 
Spec:~un File: C:\USER\ALPHA\CALIB\CAL03478.CHN 

Background File: C:\USER\ALPP~\BKGND\B000300l.CHN 
.:\a:::::.:.de :::..:.b::::-ary: ~:\USER\ALPHJI.\JI.LPHP..VIS.P..L9 

ANA~YSIS Method: Absolute Peak Search And Fi~ 
Results: CAL03478 

P E A K S 
?WHM I-iei;h:: Ne:. ·JI.rea 

2.. 
.:i. 

Lr·:2. 8L.:. 2.5.52 183.26 
335.45 21.77 214.11 
238.47 30.71 151.63 

D.E c A y c 0 
B.!:'. Energy 

Nuc:..ice Ratio (kev: 

Am-241 C.36 5486.00 
5156.6:. 

Gross Count 
Net Area 
Background 
:::omposi:te ?.:. -:: 

ResiQ.uals 

4758.3~ 

5651.46 
4856.59 

R R E c T E D 

vha:r.r. 
{keV) Tau 

:2:.728 2.8863 
.- .- - ..... .,. 
.::. • .::..o.o:::..::... 

15014~0000 

l5009.440C 
4.560C 

152/2.39~::. 

262.950l 

0.97 4757.3/ 
0.19 5657.27 
0.27 4856.32 

R E s 'C L T s 
Aliquot 

:>PM 

395.07 
.!:OS .. /9 

100.00 
99.97 
:::..~3 

lCl.7';. 

MDA 

C.44 
-- • ""rU 

7S.2S 
94.29 
80.94 

% Error 

2.34 

Analyzec 3y: (Dee Fai.:::-se:::-vis-
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h T p 5 A v ~ s I 0 N c A - T E R A T ! 0 N A N A L Y S I S 
Core :.ab 

SA."1PLE: e3998292 
Type: Calibration 

Vol~me: ~ Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETEC'l'OR: HCB 4 Input 7 (Det #39) 
Efficiency: 22.97% Chern. Recovery: O.CO% 
To~al Eff.: 22.97% Manual:100.00% 
CALIBRA~ION: 3619.64 + 4.39603 * Chn ~ 0.000586926 C~r. *x2 keV 

Original: 3548.86 + 4.6095 * Chr. ~ 0.000556 Chr. ••2 keV 
?~le: C:\USER\ALPHA\CALIB\CA:.03062.CHK 

ACQ~ISI~ION: 512 Channels Spec~r~~ Acquired: 19-0ct-98 08:~1:08 
Live Time: 3600.CO Real Time: 3602.34 Sec. 

Spect:.rum File: C:\USER\ALPHA\CALIB\CAL03479.CHN 
Background File: C:\USER\ALPHA\BKGND\B0003002.CHN 
Nuc-lide !..ibrary: C:\USER\ALPHA\ALPHAVIS.P..!..E 

ANALYs:s ~ethod: Absolu~e Peak Searc~ AnC Fi~ 
Res~~~s: CAL03479 

P E A K S 
Channel FWHM Heigh't Gross Background Net Area 

, 402.88 .... 
2. 334.67 
3. 235.55 

r-.-clc:.ide 

Am-24::. 
P:...-239 

3. Th-230 

25.11 178.71 
18.21 212.73 
40.64 157.42 

D E c A y c 0 
Br. Energy 

Ratio (keV) 

0.86 5486.00 
0.73 5156.60 
0.76 4687.70 

'7' c 

4752..:!.3 
5712.62 
4872.93 

R R E c "' E D 

wid~!'. 

(keV) ':'cS.U 

124.400 2.7078 
:i.lO .102 1.7567 
:63.495 4.0409 

~ s S; - .. -

0.90 4750.23 
0.63 5711.99 
0.44 4872.49 

R E s u L T s 
Aliquo't 

r,.PM 

344.67 
414.45 
353.54 

Recc.·v e:r.:. 

~.DA 

0.38 
11.34 

8.33 

----------~----------------~--~-------

Gross. Cour.~ 
Ner. ?.rea 
3ackgrounC. 
Composite Fit 
Residua:i.s 

~53C~.000G 

15296.6000 
5.4000 

:5346.4419 

100.00 
99.96 
J.04 

100.29 

% 

CPM 

79.17 
95.20 
8l.2:i. 

:=:rrcr 

2.84 
2.59 
2.81 

A:--.. alyz.ed 3y: (Dee Fairservis) 

Checked Ey: (Dor, Ukele) 
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' -.... - ? H A V I S I 0 N ~ A L I E R A T : 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e4098292 
Type: Calibration 

Volume: :. Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 8 (De~ #40) 
Ef!icie~cy: 22.52% Chern. Recovery: 0.00% 
Tc~al Eff.: 22.52% Ma~ual:lOO.OO% 

CALiBRATION: 3562.72 + 4.661: * Chn + 0.000303396 Chn **2 keV 
Original: 3490.53 + 5.0361 * Chn ~ -0.00026! Chn **2 keV 

F:.ie: C: \ USER\ALPHF. \CA:..IB\ Ch!.03052. CHK 
ACQ~:s:~:oN: 5:2 Channel: S?e=~r~~ Acquired: 19-0c~-98 08:(1::5 

~~ve Time: 36CO.OO Rea! Time: 3602.36 Sec. 
Spec~~~m Fi:e: C:\USER\ALPHA\CALIB\CAL03480.CHN 

3ackg:::-~ur.d F:.le: C:\USER\ALPHA\BKGND\B0003003.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.~~B 

ANALYSIS Me~ hod: Absolu~e Peak Search And Fit 
Resc.:C-;:..;,, -:.<-.LC3480 

? E ;.. K s 
~hanne::. FWHM Heigh~ Gross Background Net Area 

402.10 
334.6c 
L~~.6E. 

Nucli.ae 

A.':l-241 
- ... -"" 
:'~-L~';I 

o:::-.-2 3G 

40.13 192.4.3 4997.2.3 0 .. 26 4996.97 
.32.33 227.B5 5909.8S C.22 590S.6~ 

44.64 :!.65 .. 35 s1s:. .. :.c ~:..;s.s,s 

D E c A y c 0 R R E c T E D R E s u L T s 
B~. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM 

0.86 5486.0C :!.55.213 5.8257 369.82 
c. 73 5l56.6C :.36.972 4.0803 437.36 
G.7E 4687.'7C l7'"~.Q8-:' 4.5862 38:.14 

~. 0 ~ 
::-. s .%. Reccve:::-y - - -

--------------------------------------. . . 

Grass Cour.~ 
Net Area 
BackgrounC.: 
ccmposite Fit 
Residuals 

l6442.600C 
2.4000 

16057.27~8 

385.3242 

9S.S9 

97.64 
2.34 

MDA 

C.34 
8.46 
S.C! 

% 

CPM 

82.2E. 
9S.4S 
6~ .. 8~ 

Error 

2.77 
2.55 
2 .. 73 

Ar.al.yz.:::C. By: (Dee F'airserv:...s; 

Checked By: (Don Ukele) 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N 
Core Lab 

SAMPLE: e4l98292 
Type: Calibration 

Volume: : Total, 1 Aliquct 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 5 Input 1 (Det #41) 
Efficiency: 24.95% Chern. Recovery: O.CO% 
Total Ef=.: 24.95% Manual:200.00% 
C~~:BRAT!ON: 3~18.49 + 5.54962 * Chn + -0.0021233 Chr. *~2 keV 

c=i;i~a~: 3336.24 ~ 6.026 ~ Chn ~ -0.0019 Chn ~*2 keV 
Fiie: C:\USER\ALPHA\C~IB\CAL03079.CHN 

ACQuiSITION: 512 Channels Spectrum Acquired: 19-0ct-98 08:41:28 
Live Time: 3600.00 Real Time: 3601.70 Sec. 

Spectrum File: C:\USER\ALPHA\CALIB\CAL0348l.CHN 
Backgrocr.d File: C:\USER\ALPHA\BKGND\BG003004.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolu~e Peak Search And Fit 
Res~lts: CAL034£i 

PE?.KS 
Cha:-~ne-. FWHM neigh': Gross oackgrounc Ne:: Aree:. 

3. 

2. 

405.90 
336.05 
240.40 

36.74 
33.65 
24.39 

170.52 
190.49 
154.49 

4557.69 
5184.64 
4967.39 

;:; E C A Y C 0 R R E C 

Width 
(keV) 

T E :. 
Br. 

Nuclide Ratio 

Am-241 0.86 
?u-239 0.73 
T!:-23C C.76 

Energy 
(keV) 

5486.00 141.565 
5156.60 :.41.487 
4687.70 ::.45.467 

Tau 

4.6792 
3.9303 
2..9328 

0.12 
0.40 
0.20 

4557.57 
5184.24 
4967.19 

R E S U L T S 
Aliquot 

DPM MDA 

304.45 
345.31 
23::..&::. 

0.29 
8.€.2 

::.C .. lS 

:· 0 T A :. S % Recovery 

Checked By: 

Gross Count 
Net.Area 
Background 
Ccmposi-=e F.:..t 
Residual.s 

l494:.::oo: 
14938~6000 

2.4000 
::.4919.2108 

19.3892 

:OC.O(; 

C.02 
99.8S 
0.13 

(Don Ukele) 

CPM 

75.96 
86.40 
82.79 

% Error 

2.90 
.,£. • : L. 

2.78 
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.-_____ ;..v:s:o~ ::::.-. -s~;..,..··oN A N A L Y S ::: S 
Core Lab 

SAM?L::£;: e44S8292 
Type: Calibration 

vo:O.·Jme: 1 o:·otal, 1 Aliquot 
sa~ple Collec~ea: 16-Feb-96 08:26:41 

DETEC':'OR: MCB 5 Input 4 (Det #44) 
E~ficiency: 21.95% Chern. Recovery: 0.00% 
To~al Eff.: 21.95% Manual:100.00% 

CALIBRATIO~: 3428.15 + 5.39471 * Chn + -0.000918407 Ch~ ~*2 keV 
Ori;ina~: 35:7.44 + 4.8039 * Chn + 2e-006 Chn **2 keV 

Fi:..e: C:\USER\ALPP.A\CA~IB\CAL03081.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 08:41:39 

:...:..ve Tirr.e: 36CC. OC Real ':'ir:,e: 36C:... 7C Sec. 
Spec~r.,.;-:: F:..le: C: \USER\Ai.PHA\CA:..IB\ChLC348:<: .CHN 

Backgro-..:nd File: C: \USER\ALPHF-.\BKGND\BCOC3006. CHN 

X~::: l :..ae :.:..:::ra::y: 8: \ USE~\A:.PEA \AL?:n.;VIS . .t-.:.5 

ANALYSIS Method: Absolute Peak search And Fit 
Re:..u::.-::s: CAL03482 

PEF-.KS 
Cnc.n!1e:.. FWHM Gross Backgrcu~c Net:. Arec.. 

,L. 

~-

2. 
3. 

.:,;~~.:s :..s. 9E. 
~..;~ . .:.~ .... 4.50 
:<:43.58 13.42 

D E c 
B·r 

!\'-'c"-:.cie Ratio 

Pu-239 0.73 
Th-230 0.76 

A 

~46.07 
:..74.99 
136. 8l 

y c 
Er.ergy 

(keV) 

5486.00 
5156.60 
4687.70 

0 

~:.L9 .:~~ 

4460.97 
447S.5l 

R R E 

Wicit:.:-. 
(keV) 

:07.487 
98.811 

125.281 

c ""· E D -
'T' -~ 
-c.~ 

. 1. 3889 
1.4308 
0.9315 

::..4S 4128.03 
::..22 4459.75 
0.77 4478.73 

R E s u ~ 'I s ~ 

~ .. ~iq·uct:. 

:::?~<-

3.13. 44 
338.63 
340.07 

M:Cl·. 

0.43 
14.06 

6.14 

r_: C ': F. ::... ::0 '< Recovery 

Gross Count:. 
iilet Area. 
3ackground. 
.~c:npos::..~a :.:··~c 

~esiciua::.s 

:.~s-Js.:ooc 

:348/.:2400 
lGO.OO 
99.87 

c 
-~ 

CP~ 

68.8~ 

74.3:) 
74.65 

=.:rr:::-r 

3.05 
2.94 
2.93 

(Dee Fc.::.r-serv:..s~ 

~:.ackee. 3~· : (Don Ukele) 
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- "C· ·- '!-_ s ~ s 
Co=e Lab 

SAl'.?:.:::: e45S8292 
Typ~: Calibration 

Volume: l Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOrt: MCB 5 Input 5 (Det #45) 
Efficiency: 23.04% Chern. Recove=y: 0.00% 
Tctal Eff.: 23.04% Manual:lOO.OO% 

CALIBRF.TION: 3383.43 + 5.70293 ~ Chn T -0.001409 Chn **2 keV 
Cri;i~~:: 3570.05 + 4.5295 ~ Ch~ T O.OC0342 cr.~ *~2 keV 

: .:.._.:: C: \JSE'R\Jl..I.PHA\ C?.I. :!:B \ CA:..C3082. CH:\ 

ACQuiS:T:ON: Sl2 Channels Spectrum Acquired: 19-0ct-98 08:41:51 
:.~\re Ti;.{oe: 360C.OC Rea2. '!·.:.me: 360l. 7C Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03483.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003007.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVI~.ALB 

ANF-.:..Y£:~ Met:.:-.od: Absolute Peak Searc!", A~C: F·.:..t 
Res~lts: .::;.:..034c3 

p E A K s 
Channe:. FWHM Height Gross Background. Net Area 

--
.) . 

1. 
2. 
3. 

'::.c.L-1 2~.::.2 ::.sc.sc 4SO~. c-~ .. ' ' ~ 4964 . .;.-'-"•"'CV 

33·~.32. 22.l8 2:.8.88 567S. ~~ t. ._... u·.._. 56/S. "7.2 
243.33 l5.95 l57.96 2lS7 .. S:! " . ~ v .... L. 21C:.':.8C 

D E c A y .c 0 R R E c T E D R E s L' . T s -
B:r. Energy Width All.quot 

N1.1c:::..~de Ratio 

.tl..r:-,-24:. c. 86 
Pu-239 0.73 
Th-230 C.76 

(keV} (keV) Ta~ 

5486.0C l09.:i.49 2.3641 
5156.60 113.725 2.3884 
4687.70 85.037 12.5760 

DPX 

359.12 
410.86 
158.98 

~" Recove:cy 
--~-----~-----------------------------

.::.ross Coo..r.~ 

Net Area 
3ackground 
Composite F,
Residuals 

l54l2.Q80C 
1.9200 

:.6197.0397 
783.9597 

:..cc.oc 
·9;.99 

o.c:. 
105.07 

5.~9 

MDA 

0.34 
11.35 

5.54 

% 

CPM 

8L .14 
5~.06 

36.62 

Error 

2.78 
2.60 
4.::.8 

.:S· • .1. (Dee Fa..:..:.:-servi.s) 

checked By: 
----------------------------------------------· (Do4 Ukeie) 
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A ~ P H A V I S I 0 N C A L I B R A T ! 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e4698292 
Type: ~al~bration 

Volume: : Tota:, 1 Ai~q~ot 
Sample Collected: 16-Feb-96 08:26:41 

uETECTOR: MCB 5 Input 6 (Det #46j 
Effi.cier:cy: 20.44% Chern. Recovery: 0.00% 
To~a: E!=.: 20.44% Manual:lOO.OO% 

~:..~IBi<Jl.:'!OI..-: 2542.21 + 4. 71548 * Chn .;- 0. 000125741 Chn **2 keV 
C~igina:: 3476.24 + 5.1664 * Chn T -0.000597 Chn **2 keV 

Fi:e: C:\USER\ALPHA\CALIB\CAL03083.CHN 
ACQGISIT!ON: 512 Channels Spectrum Acq~irea: 19-0ct-98 08:41:58 

~ive T~me: 360C.OO Real Time: 360:.70 Sec. 
Sf-t:.::-:..:..:.::. ? .:.. :.e: C: \ USER\AI...I-P..A \ C.F>.~IB \ cr.:..03484. CHI\ 

Backgro~nc:. ?Le: C: \USE!<.\ALPH.F>. \BKGND\BOOC3008. CHI\ 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.A:..B 

ANALYSIS Me-:hoc: Absolute. Peak Searcr . .z..n.:: F·::::: 
Res~lts: CAL03484 

?WHM Height Gross 3ackgrounc 

4C7. 75 ::.7.63 :.92 .. 56 4749.::.2 0. 72 
/ 339,29 10.85 220.04 5612.:..~ 0.4..., 

-. 242..37 14.06 168.25 552:..:.:;: CJ.OE. 

E r. A . ..,. r. 0 R R E c " E ~ R E - '- ~· l.) 

Net Are<:. 

4748.39 
5611.67 
::321.06 

s .. 'I s v ..... 

Br. Energy Width Aliquot 

_;,. 

~uc_i.ae Rat:io 

Arr.- L 4 :._ .: • 3 6 

P'....-239 0.73 
T::-230 0. 76 

(kev 1 

5486.20 
5156.60 
4687.70 

(keV} 

:.J2. 532 
93.::.63 

:..21.965 

·_·c....: 

- .... ,_ . -_ .. ":;.::__.:, 

:..Ol:: 
0.9795 

DPK 

450.18 

MDA 

• ~. "'1 '"' ____ J 

8.04 

T 0 T A L S % Recovery 

.::-.e.:::.K.ec: 3y: 

Gross.Count 
~e1: Arec.. 
Backgro-...nC. 
Compos:.-:.e ?:.'t. 

Residua:i.s 

15972.0000 
:.ss=:e:.:coo 

::.5882.3740 
55.826(. 

ss .. ·s :· 

SS.4.:: 
:;.54 

(Don Ukele; 

't 

79.H 
93.53 
92.0:2 

Error 

.2.S<\. 

2.62 
2.64 
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A ~ P c ~ V - S I 0 N C A L - S R A T ! C ~ P.NALYSIS 
Cere ~aD 

SAMP~E: e47S8292 
Type: Calibration 

Vc::.uma: 1 Total, 1 Aliquo-::: 
Sample Collec-:::ed: 16-Feb-96 08:25:41 

DETECTOR: MCB 5 Input 7 (Det #47) 
Efficiency: 23.18% Chern. Recovery: 0.00% 
Total Eff.: 23.18% Manual:100.00% 
CA~IBRATION: 3422.54 + 5.60988 * Chn + -0.00134815 C~'- **2 keV 

0r~;~~a:: 352:.71 ~ 4.9542 • Ch~ ~ -C.000293 Chn ~·2 ~eV 
F~.._e: C:\USER\ALPHA\CALIB\CAL03084.CHK 

ACQUIS!TION: 512 Channels Spec~rum Acquired: 19-0ct-98 08:42:05 
~ive: '!'l.n.e: 360C.OO Real 'rime: 360l.68 Sec. 

Spec-c::::-'..;.r;, F~i..e: C: \USER\A!..PHA \CA:.IB\CALG3485. CHN 
Backg:::-::;<:-.C. I~l.e: C: \USER\ ALPHA \BKGND\BOOG30C·9. CE.\ 
~'..:cl1.de !..:'..brary: C: \USER\ALPHA\A.:.?HAVIS .ALB 

ANALYS::S ~e~!-.od: Absolute Peak Search And Fi+-

Res<.<l~s: CAL03485 
p E A K s 

Cha:1ne::. FWHM Height Gross Backg:::-ou!"lc Ne-::: Area 

., 4Ci.7'"" 
/ 336.29 
' 2:;9. 22.· ~. 

~;1ClidE: 

Arr.-2 4:.. 
?1..:-239 

3. '!'r.-23C 

27.74 156.86 
30.29 2.94.47 
34.02 ~3S.55 

- E c F. v (._ ~ --
Br. Energy 

Ra~ic (kev; 

0.86 5486.00 
0.73 5156.60 
0.76 4687.70 

~ 0 -
Gress Count 
Ne-e Area 
3ackgro-:.:nC. 
Composixe F'i-::. . 

!<.esiduals 

4803.33 
5428.98 
52 Cl<:-. 0:2 

?. ~ - . - -
~<\iad·. 

(keV) Tal.: 

132.310 2.4485 
134.301 3.2182 
180.853 2.3439 

~ ;. - T s ~ 

4.6123.0000 
:o:1s..4ooo 

3.500C 
1.5436.3372 

% 

0.52 4802.81 
c.~s 5428.39 

....... -- 5203.72 

:S 
. - s .. - . - . 

A:iqucc: 
D?M 

345.33 
390.31 
37<..15 

Recovery 

lOC.OO 
99.98 

4.24 

MD f. 

0.35 
15.43 

6.60 

% 

CPM 

80.05 
90.4'"; 
86.73 

Error 

2.83 
2.66 
:2.72 

Analyzea 3y: (Dee Fairservis) 

cr-.ecke:c. 3> : (Don UKeleJ 
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- s c_-___ ...,;..:. .. _ ·: : .:. :~ h :.. .... s 
Core .L.a:t. 

SAMPLE: e4898292 
Type: Calibration 

Volume: l To~al, ~ Aliquo~ 

Sample Collec~ed: 16-Feb-96 08:26:41 

DETEC~O~: MCB 5 Input 8 {Det #48) 
Efficiency: 21.90% Chern. Recovery: 0.00% 
To~al Eff.: 2~.90% Manual:lOO.OO% 

CAL!BRATION: 3638.32 ~ 4.19653 * C~n + 0.000847494 Chn ~~2 keV 
Origi~al: 3544.33 + 4.75:7 • Chn keV 

?i:e: C: \ -csER\ALPH? .. \CA:.IB\CAL03085 .. CH~ 
. .:..C~u:::::::::.::-:oN: 51.2 Cnannel..s Spec~rum Acquired: 19-0ct-98 08:4.2::"..4 

:....:..ve ~·::.rae: 3600.00 Real T~me: 360:::...70 Sec. 
Spec~r'-"r:-. Fi..le: C: \USER\ALPHA\CALIB\CAL03486.CHN 

~ackground Fil.e: C:\USER\ALPHA\BKGND\B00030l0.CHN 
N~clide ~ibrary: C:\USER\ALPHA\ALPHAV!S.A~B 

ANALYSIS Me~~oc: Absolute Peak searc~ Anc Fit 
R~s~lts: CAL03486 

P E A K S 
Channe::. FWHM Height Gross Background Net Jl.rea 

;;; . 
3. 

. - ... - ~ 

~\,.; :-. .. t.~ 

33S.64 

.;;r;,-24:. 

?C~-239 

Th-230 

42.68 
30.38 

l5&.9C 
2./7.34 
:::..3:...co 

I ,... -.,. - -
~Ot.!. • ..;.~..,..> 

. 565:;;. 8& 

4778.EO 

~ E C A Y C o. R R E C m E D 
Br. Energy Width 

Ratic (keV) (kev; f'T·-·-""-
C.8E. 5486.8S 
c. /3 5156.6C 
C.76 4687.70 

r-- 0 -
Gross Count 
Net Area 
Background 
Composite Fi-:: 
Residuals 

173.892 .:..8673 
:;.49.036 2.5844 
190.996 3. 71Cl 

<"• [-. - ~ s -
15197.0000 
15194.6000 

2.4000 
15103.777C. 

90.5225 

% 

0.16 
0.2:: 

5652.1:<: 
4778.40 

R E S r.; :. T S 
Aliquot 

355.52 
430.:9 
363.65 

Reccve~y 

100.08 
99.98 

0.02 
9S.3S 

0.39 
12.58 
10.93 

CPM 

: . • be 

':'c. Ei:'ror 

2.87 
2.6::. 
2.84 

Analyzej By: (Dee Fairservis) 
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A ~ P H A V I S I 0 N C A ~ ! B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: £1898292 
Type: calsource2 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 2 (Det #18) 
Efficiency: 23.36% Chern. Recovery: 0.00% 
Total Eff.: 23.36% Manual:100.00% 

CALIBRATION: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 
Original: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03459.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 13:18:44 

Live Time: 1200.00 Real Time: 1200.82 Sec. 
Spectrum F~le: C:\USER\ALPHA\CALIB\C~C3487.CHN 

Background File: C:\USER\ALPHA\BKGND\B000298l.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Resuits: CAL03487 

P E A K S 
Channel Start End FWHM Height Background Net Area CPM 

-----~---------------------------------------------------------------------
1. 243.09 210 270 4.00 1451.00 

r.. E C A Y 
Sr. 

Nuclide Ratio 
Energy 

(keV) 

C 0 R R E C T E D 
Width 
(keV) Tau 

0.16 7896.84 

R E S U L T S 
Aliquot 

DPM MDA 

394.84 

% Error 

--------------------~------------------------------------------------------
Th-230 0.76 4708.46 19.957 2.000C 1690.00 0.89 

Analyzed By: 

~r.ec:..ec. ay: 

'I' 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

8013.0000 
8012.3600 

0.6400 
7897.0000 

115.3600 

9o Recovery 

100.00 
9S.99 

.~ '"'-v .. u~ 

98.55 
1.44 

(Dee Fairservi::} 

(Don UKele) 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: fl998292 
Type: calsource3 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliq~o~ 

DETECTOR: MCB 2 Input 3 (Det #19) 
Efficiency: 20.99% Chem. Recovery: 0.00% 
Total Eff.: 20.99% Manual:100.00% 

CALIBRATION: 3432.37 + 5.4333 * Chn T -0.000847 Chn **2 keV 
Original: 3432.37 + 5.4333 * Chn + -0.000847 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03460.CHN 
ACQU:SITION: 512 Channels Spectru~ Acquired: 19-0ct-98 13:18:50 

~~ve Time: ~200.00 Real Time: 1200.82 Sec. 
Spectrum F~le: C:\USER\ALPHA\CALIB\CAL03488.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002982.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE3.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Res~lts: CAL03488 

P E A K S 
Channel Start End FWHM Height Background Net Area 

24~.80 210 270 4.00 619.00 

D. E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Tr.-230 c. 76 

Energy 
(keV) 

47ll. 67 

Width 
(keV) Tau 

20.074 .2.0000 

0.24 4366.76 

R E S U L T S 
Aliquot 

DPM MDA 

1040.00 ·- ........ 

T 0 T A :.. S ~ Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

4615.0000 
4613.7600 

1. 2480 
4367.0000 

246.7600 

100.00 
99.97 

::.23 
94.63 

5.35 

CPM 

218.34 

% Error 

~.97 

Analyzed By: (Dee Fairservi::.) 

Checked By: (Don Uke'-e) 
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A ~ P n A V I S I 0 N C A ~ ~ B R A T I 0 N A N A L Y S I S 
Core Lab 

S~~PLE: £2198292 
Type: calsource5 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 5 (Det #21) 
Efficiency: 23.41% Chern. Recovery: 0.00% 
Total Eff.: 23.41% Manual:lOO.OO% 

CALIBRATION: 3547.39 + 4.7272 * Ch~ + 0.000312 Chn **2 keV 
Original: 3547.39 + 4.7272 * Chn + 0.000312 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL0346l.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 19-0ct-98 13:19:Cl 

Live Time: 1200.00 Real Time: 1200.82 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03489.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002984.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCES.ALB 

ANALYSIS Method: Absolute Region-Of-Interes~ 
Res~lts: CAL03489 

P E A K S 
Channel Start End FWHM Height Background Net Area 

1. 243.49 210 270 6.00 1293.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

~·:-_-23C C. 76 

Energy 
(keV) 

4716.92. 

Width 
(keV) 

29.275 

Tau 

:.ooco 

0.16 7490.84 

R E S U L T S 
Aliquot 

DPM MDA 

:cco.oo C.89 

T C ': A ~ S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residual.s 

7775.0000 
7773.8000 

:.2000 
7491.8QCQ 

282.8000 

100.00 
99.98 

C.02 
96.35 

3.64 

CPM 

374.54 

% Er::-or 

2.20 

Ar.alyzed By: -----~----·-~--·--------------------------------(Dee Fairservis) 

Checked By: (Don Ukele) 
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A . P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f2298292 
Type: calsource6 Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.74% Chem. Recovery: 0.00% 
Total Eff.: 20.74% Manual:lOO.OO% 

CALIBRATION: 3450.5 + 5.3903 * Chn + -0.000684 Chn **2 keV 
Orig~nal: 3450.5 ~ 5.3903 * Chn + -0.000684 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CA~03462.CHN 
ACQUISITIO!\: 512 Channels Spectrum Acquired: 19-0ct-98 13:19:06 

Live Tim&: 1200.00 Real Time: 1200.82 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03490.CHN 

Background File: C:\USER\ALPHA\BKGND\BOOC2985.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\SOURCE6.ALB 

ANALYSIS Method: Absolute Region-Of-Interas~ 
~es~~ts: ~A~0349C 

P E A K S 
Channel Start End FWHM Height Background 

1. 241.1:!. 210 270 6.00 953.00 0.::..2 

!) E c A y c 0 R R E c T E D R E 

Net Area 

6388.88 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV} (keV) Tau DPM 

Th-230 0.76 4710.38 30.363 3.0000 :!.540.00 

T CT A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
~esidua::.s 

6707.0000 
6705.4000 

1.6000 
6389.0000 

3:1.6.4000 

100.00 
99.98 

95.26 
4.72 

MDA 

0.99 

CPM 

319.44 

% Error 

2.45 

Ar.alyzed By: (Dee Fairservis) 

Checked By: (Don Uke1e} 



A ~ P H A V ! S I 0 N C ~ L ! B R A T I 0 N A N A L Y S I S 
Core La.=. 

SAMPLE: £2398292 
Type: calsource7 Sample Collec~ed: 16-Feb-96 08:26:41 

Volume: : Total, 1 Aliquo-:: 

DETECTOR: MCB 2 Input 7 (Det #23) 
Efficiency: 23.09% Chern. Recovery: 0.00% 
To~al Eff.: 23.09% Manua1:100.00% 

CALIBRATION: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 
Original: 3463.05 + 5.2464 * Chn + -0.000446 Chr. **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03463.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 19-0ct-98 13:19:12 

Live Time: 1200.00 Real Time: 1200.84 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03491.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002986.CHN 
N~clide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Resuits: CAL0349l 

P E A K S 
Channel Start End FWHM Height Background Net Area 

1. 

1 .. 

242.38 210 270 6.00 1238.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th-230 0.76 

Energy 
(keV) 

4708.48 

Width 
(keV) 

30.181 

Tau 

3.0000 

0.12 7388.88 

R E S U L T S 
Aliquot 

DPM MDA 

1600.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit. 
Residuals 

7556.0000 
7555.1200 

0.8800 
7389.0000 
166.1200 

100.00 
99.99 

r "-
W•V~ 

97.7'-:J 
2.20 

CPM 

369.44 

% Error 

2.28 

Analyzed By: (Dee Fairservis; 

Checked By:. (Don Uke1e} 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f2498292 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 8 (Det #24) 
Efficiency: 21.46% Chern. Recovery: 0.00% 
To~al Eff.: 21.46% Manual:100.00% 

CALIBRATION: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 
Original: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03464.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 13:19:17 

Live Time: ~200.00 Real Time: 1200.82 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03492.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002987.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Me~hoc: Absolu~e Reg~on-Of-In~eres~ 
Results: CAL03492 

P E A K S 
Channel Start End FWHM Height Background Net Area 

- 244.84 210 270 4.00 .980.00 0.12 5321.88 .... 

D E c A y c 0 R R E C "' E D R E s u L T S 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

266.09 

%·Error 

--------------------------------~----~-------------------------------------
1. Th-230 0.76 4714.36 20.235 2.0000 1240.00 0.96 2.69 

Analyzed By: 

Cnec?.ed 3y: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

"M-

5762.0000 
5760.6000 

1.4000 
5322.0000 
438.6000 

% Recovery 

lOO.OC 
99.98 

.::.02 
~~ ':!' 
~L.--C 

7.6:.. 

(Dee Fairservis) 

(Don t.Jkele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f2598292 
Type: calsource1 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 1 (De~ #25) 
Efficiency: 24.06% Chern. Recovery: 0.00% 
Total Eff.: 24.06% Manual:100.00% 

CALIBRATION: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 
Original: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03465.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 13:59:24 

Live Time: 1200.00 Real Time: 1201.06 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03494.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002988.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE1.ALB 

ANALYSIS Method: Absolu~e Region-Of-Interest 
Res~lts: CAL03494 

P E A K S 
Channel Start End FWHM Height Background Net Area 

' -. 

1. 

243.43 210 270 8.00 564.00 0.32 5582.68 

D E c A y c 0 R R E c T E D R E S iJ L T s 
Br. Energy Width Aliquot 

Nuclide Ratio· (keV) (keV) Tau DPM MDA 

'!'h~230 0.76 4724.95 39.680 4.0000 1160.00 0.89 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5704.0000 
5701.4400 

2.5600 
5583.0000 

118.4400 

100.00 
99.96 

0.04 
S7.88. 

2.08 

CPM 

279.13 

% Error 

2.62 

Anal.yzea By: (Dee Fairservis) 

cr.eckeC. 3y: (Don Ukele) · 

. 218' 



A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f2698292 
Type: calsource2 Sample Collected: 16-Feb-96 08:26:41· 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 2 (Det #26) 
Efficiency: 25.07% Chern. Recovery: 0.00% 
Total Ef:.: 25.07% Manual:100.00% 
CA~IBRATION: 3431.7~ + 5.4102 * Chn + -0.000771 Ch~ *~2 keV 

Original: 3431.74 + 5.4102 * Chn + -0.000771 Chn *~2 keV 
File: C:\USER\ALPHA\CALIB\CAL03466.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 13:59:28 
Live Time: 1200.00 Real Time: 1201.06 Sec. 

Spectrum File: C:\USER\ALPHh\CALIB\CAL03495.CHN 
Background File: C:\USER\ALPHA\BKGND\B00029B9.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03495 

P E A K S 
Channe~ Start End FWHM Height Background 

1. 246.63 210 270 6.00 845.00 0.20 

D E c A y c 0 R R E c T E I) R E 

Net Area 

8474.80 

s T• L T s .... 
Br. Energy Width Ji..l iquot 

~ucl.ide Ratic (keV) {keV) Ta~ .DPM 

~h-230 0.76. 4719.1/ 30.179 3.0000 1690.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite.Fit 
Residuals 

8605.0000 
8603.9200 

1.0800 
.8475. 0000 

128.9200 

100.00 
99.99 
8.0l 

98.49 
:..so 

MDA 

0.84 

CPM 

423.74 

% Error 

2.13 

A:-.alyzeci By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N 
Core Lab 

A N A L Y S I S 

SAMPLE: f2798292 
Type: calsource3 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 3 (Det #27) 
Efficiency: 20.60% Chern. Recovery: 0.00% 
Total Eff.: 20.60% Manual:lOO.OO% 

CALIBRATION: 3420.19 + 5.428 w Chn + -0.000738 Chn ww2 keV 
Origina:: 3420.19 + 5.428 * Chn + -0.000738 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03467.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 13:59:32 

Live Time: 1200.00 Real Time: 1201.06 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03496.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002990.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE3.hLB 

ANALYSIS Method; Absolute Region-Of-Interest 
Res~lts: CAL03496 

P E A K S 
Channel s~art End FWHM Height Background Net Area 

J. • 

247.52 210 270 6.00 421.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ra1:.io 

Th-230 0.76 

Energy 
(keV) 

4718.51 

Width 
(keV) 

30.376 

Tau 

3.0000 

0.12 4284.88 

R E S U L T S 
Aliquot 

DPM MDA 

1040.00 1.00 

T 0 T A L S % Recovery 

Gross Count 
Ne1:. Area 
3.ackgrcunci 

. Composite Fit 
Residuals 

4508.0000 
4506.9600 

1.04:l0 

4285.0000 
221.9600 

100.00 
99 .. 98 

C.02 
95.05 

4.92 

C?M 

214.24 

% Error 

2.99 

Ana2.yzeci By: (Dee Fairservis} 

CheckecBy: (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f2898292 
Type: calsource4 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.64\ Chern. Recovery: 0.00\ 
Total Eff.: 21.64% Manual:lOO.OO% 

CALIBRATION: 3375.52 + 5 .. 8252 * Chn + -0.0014 Chn **2 keV 
Original: 3375.52 + 5.8252 ~ Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CA~03468.CHK 
ACQUISITION: 512 Channels Spectrcm Acqu~red: 19-0ct-98 13:59:37 

Live Ti::ne: 1200.00 Re.s.i :.:'i:ne: 1201.08 sec. 
Spectrum File: C:\USER\ALPHA\CALio\CAL034S7.CHN 

Background File: C:\USER\ALPHA\BKGND\B000299l.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE4.ALB 

ANALYSIS Method: Absolute Region~Of-Interest 
Resu~ts: CAL03497 

P E A K S 
Ch.s.nnel Start End FWHM Height Background 

, 244.41 210 270 12.00 340.00 C.20 

D E c A y c 0 R R E ,..., T E D R E '-' 

Net Area 

5192:eo 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ra-:.io (keV) (keV) Tac DPM 

Th-230 G.76 4715.65 61. 690 . 6. 0000 :200.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5614.0000 
5612.6000 

1. 4000 
5193.0000 

419.600G 

100.00 
99.98 

0.02 
92.58 

7.47 

MDA 

C.97 

CPM 

259.64 

% E:::-ror 

Analyzed By: (Dee Fairservis) 

(:)or. Ukc::le, 
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A L P n A V I S I 0 N C A ~ ! B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPL~: f2998292 
Type: calsource5 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 To~al, 1 Aliquot 

DETECTOR: MCB 3 Input 5 (Det #29) 
Efficiency: 24.12% Chern. Recovery: 0.00% 
Tota: Eff.: 24.12% Manual:lOO.OO% 

CALIBRATION: 3359.46 + 5.8962 * Ch~ + -0.0014 Chn **2 keV 
Original: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03469.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 19-0ct-98 13:59:47 

:..ive- T:.:r:e: :.200.0C Real '!'ime: :.2o:.oe: Sec. 
Spec';:~u::, F~::.e: C:\USER\ALPHA\CP..LIE\CAL03498.CHN 

Ba~kground File: C:\USER\ALPHA\BKGND\B0002992.CHN 
Nuclice :..:.cra~y: C:\USER\ALPHA\SOURCES.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03498 

P E A K S 
Channe: Start End FWHM Height Background 

244.44 21G 270 8.00 639.02 0.08 

- E c P.. y c 0 R R E c T E '"' R E .... -' 

Net Area 

7717.92 

s -:.; L 'I' s 
Br. Energy Width Aliquot 

f\.uc::..:.de Ratio (keV} (keV) Tau DPM 

Th-230 0.76 4717.06 ·41.694 4.0000 1600.00 

T 0 T A L S % Recovery 

Gross Cour.t 
Net Area 
Background 
Composite Fit 
Residuals 

8072.0000 
8071.1200 

0.8800 
7718.0000 

353.1200 

100.00 
99.99 
0.01 

95. 61. 
4.37 

MDA 

0.84 

CPM 

385.9C 

% Error 

2.23 

Analyzec By: 
.!:'f'0 __ 
~ .l~~-.. ' . . (Dee Fairserv~s; 

Cneckec. 3-y: (Don Ukele) 
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A ~ ? H A V I S I 0 N c A T - E R A T I 0 ~ A N A L Y S I S 
Core Lab 

SAMPLE: f3098292 
Type: calsource6 Sample Collec~ed: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquo~ 

DETECTOR: MCB 3 Input 6 (Det #30) 
Efficiency: 20.73% Chern. Recovery: 0.00% 
Total Eff.: 20.73% Manual:lOO.OO% 

CA~IBRATlO~: 3362.2 + 5.9334 ~ Chn + -0.0016 Chn *~2 keV 
~~~g~n~l: 3362.2 + 5.9334 ~ Chn + -0.0016 Chn xx2 keV 

? ~i.e: C: \USER\ALPHJ>. \CALIB\CALG.34 7C. CHN 
hCQUIS:TION: 512 Channels Spec~rum Acquired: 19-0ct-98 13:59:52 

~~ve T~me: l200.00 Real Time: :201.08 Sec. 
Spec~r~m File: C:\USER\ALPHA\CALIB\CAL03499.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002993.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\SO~RCE6.ALE 

ANALYSIS Me~hod: Absolute Region-Of-In~erest 
Resul~s: CAL03499 

P E A K S 
Channel Start End FWHM Heigt~ Background 

2<.4.21 2'1"1 270 8.00 614.00 0.16 

D E c A y c 0 R R E c T E D R E 

Net Area 

6383.84 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau. :JPM 

Tt .. -23G 0.76 4715.77 41.215 4.0000 1540.00 

T 0 T A :. .S % Recovery 

Gross Count 
Net Area 
Background 
Compos.ite Fit 

.Residuals 

6703.0000 
670:.::.600 

l.44GO 
6384.0000 

317.5600 

100.00 
99.98 

0.02 
95.24 

4.74 

MDA 

1.00. 

CPM 

319.19 

% Error 

2.45 

(Dee Fairserv:..s; 

c.-.ec.i\.eC. 3y: (Don Ukele) 
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A L P H A V ! S ! 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f3198292 
Type: calsource7 Sample Collec~ed: 16-Feb-96 08:26:41 

Volume: 1 To~al, 1 Aliquot 

DETECTOR: MCB 3 Input 7 (Det #31) 
Efficiency: 23.04% Chern. Recovery: 0.00% 
Total Eff.: 23.04% Manual:100.00% 

CALIBRATION: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 
O~iginal: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL0347l.CHN 
ACQ~ISITION: 512 Channels Spectrum Acquired: 19-0ct-98 13:59:57 

Live T~me: l200.00 Real Time: 1201.08 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03500.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002994.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANA.LYs:s Me1:hod: Absolu-::e Regio:-~-of-Int:eres-:: 
Results: CAL03500 

P E A K S 
Cha~nel Start End FWHM Height Background 

242.46 210 270 8.00 675.CO o.os 

;) E c ;._ y c 0 R R E c 'll E D R E 

Net Area 

7371.92 

s "' L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM 

':i-:-230 C.76 4715.40 39.952 4.000C: :i..600.C:) 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 

·Residuals 

7577.0000 
7575.9200 

1.0800 
7372.0000 

203.9200 

100.00 
99.99 

0.01 
97.29 

2.69 

MDA 

C.88 

CPM 

368.6C 

% Error 

2.28 

Ana;Lyzeci By: (Dee Fai:::-servi.s) 

c::.:::::kec 3y: (~or. Uke:::.e) 
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A L P H A V I S I 0 N c A ~ T B R A T I 0 N A N A L Y S I S 
Core Lab 

SA.'1?LE: f3298292 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.82% Chern. Recovery: 0.00% 
~otal Eff.: 21.82% Manual:100.00% 

CALIBRATION: 3431.77 + 5.3512 * Chn + -0.000531 Chn **2 keV 
Original: 3432..77 + 5.3512 * Chn + -0.000531 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CALC3472.CHN 
AC~~:s:~:ON: 5:2 Channels Spec~r~m Acqu~red: 19-0ct-98 14:00:C3 

Live Time: 1200.00 Real Time: 1201.06 Sec. 
Spect~~m F~le: C:\USER\ALPHA\CALIB\CAL03501.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002995.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Method: Absolute Region-Of-In~erest 
Res~l~s: CAL03501 

P E A K S 
Channel S~art End Fi'<HM Height Background 

1. 244.11 210 270 6.00 959.00 0.12 

::::. ::: c A 'f c 0 R R E c .-. 
..) r<. ::: ~ -

Ne1:. Area 

5410.88 

s ··- -~ s w -
Br. Energy Width Aliquot 

.L. 

~~~c:~:..de Ra<::io {keV) (kev; Ta-.: DPM 

'l'h-230- 0. 76 4706.40 30.552 3.0000 1240.00 

T 0 T A :::.. S %" Recovery 

Gross Cour.t 
Net Area 
Background 
composite Fit 
Resid'.lc.ls 

5823.0000 
5821.8800 

1.1200 
-54ll. 0000 -

410.880() 

100.00 
99.98 

0.02 
92.92 

7.06 

MDA 

0.94 

CPM 

27C.54 

% Error 

2.66 

Ar,a:..yzec By: (Dee Fairservis) 

{Do:-. Uke le 1 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N 
Core Lab 

A N A L Y S I S 

SAMPLE: f3398292 
Type: calsource1 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Inpu~ 1 (Det #33) 
Efficiency: 24.86% Chern. Recovery: 0.00% 
Total Eff.: 24.86% Manual:100.00% 

CALIBRATION: 3455.85 + 5.3442 * Chn + -0.000964 Chn **2 keV 
Original: 3455.85 + 5.3442 * Chn + -0.000964 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03473.CHN 
ACQGISITION: 512 Channels Spectrum Acquired: 19-0ct-98 14:40:30 

:.:.ve Time: 1200.00 Real Time: 120l.OJ Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03502.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002996.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCEl.ALB 

ANALYSIS Method: Absolute Region-Of-Interes~ 
Resul~s: CAL03502 

P E A K S 
Channel Start End FWHM Height Background Net Area CPM 

--~------------------------------------------------------------------------

1. 

246.44 210 270 8.00 647.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th-230 0.76 

Energy 
(keV) 

4714.32 

·width 
(keV) 

38.953 

Tau 

4.0000 

0.16 5767.84 

R E S U I,. T S 
Aliquot 

DPM MDA 

1160.00 0.84 

T 0 ~ A :. S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5853.0000 
5851.5200 

1. 4800 
5768.0000 

83.5200 

100.00 
99.97 
0.03 

98.55 
1.43 

288.39 

% Error 

2.58 

ll.!l.c..lyzed By: (Dee Fairservis} 

Checked By: ----------------------~--------~---------- (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f3498292 
Type: calsource2 Sample Collected: 16-Feb-96 08:26:41 

vo:ume: l Total, 1 Aliquot 

DETECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 23.95% Chern. Recovery: 0.00% 
Total Eff.: 23.95% Manual:100.00% 

CALIBRATION: 3459.08 + 5.2729 * Chn + -0.000554 Chn **2 keV 
Original: 3459.08 + 5.2729 * Chn + -0.000554 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03474.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 14:40:35 

Live Time: 120C.OO Real Time: 1201.00 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03503.CHN 

Backgro~nd File: C:\USER\ALPHA\BKGND\B0002997.Cn~ 
Nuclide Library: _C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS· Method: Absolute Region-Of_-Interest 
Results: CAL03503 

P E A K S 
Channel Start End FWHM Height Background . Net Area CPM 

-----------------------------------~---------------------------------------
1. 243.47 210 270 6.00 1173.00 

D E C A Y C 0 R .R E C T E D 
Br. 

Nuc::..ide Ratio 

~h-230 0.76 

Energy 
(keV)-

4710.02 

Widt!: 
(keV) 

30.019 

Tau 

3.0000 

o.oo 8094.00 

R E S U L T S 
.Aliquot 

DPM MDA 

1690.00 0.80 

404.70 

~c. Error 

2.18 

T 0 T A !... S % Recovery 

Analyzed 3y: 

CnecKea By: 

Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

8223.0000 
8222.0800 

0.9200 
8094.0000 

128._0800 

100.00 
99.99 
0.01 

98.43 
1. 56 

(Dee Fairserv.:..s; 

(Don Ukele} 
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A ~ P E A V : S I 0 N C A L I B rt h T : 0 N 
Core Lab 

A N A L Y S I S 

SAMPLE: f3598292 
Type: calsource3 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.32% Chern. Recovery: 0.00% 
Total Eff.: 20.32% Manual:100.00% 
CA~IBRATION: 3403.69 + 5.5558 * Chn + -0.000906 Chn **2 keV 

Original: 3403.69 + 5~5558 * Chn ~ -0.000906 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CALC3475.CHK 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 14:40:39 
Live Time: 1200.00 Real Time: 1201.00 Sec. 

Spectrum File: C:\USER\ALPHA\CALIB\CAL03504.CHN 
Background File: C:\USER\ALPHA\BKGND\B0002998.CHN 
N~clide Library: C:\USER\ALPHA\SOURCE3.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL0.3504 

P E A K S 
Channel Start End FWHM Height Background 

. . . 
Net Area CPM 

---------------------------------------------------------------------------
243.78 2;r 270 4.00 691.00 o.oc 4227.00 21: .. 35 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nucl.ide Ratio (keV) (keV) Tau DPM MDA % Error 

Th-230 0.76 4704.24 20.456 2.0000 1040.00 0.95 3.Cl 

T 0 T A L S % Recovery 

Ana.lyzed By: 

cneckeC:. 3y: 

Gross Count 
Net J>.rea 
Background 
composite p.;+

Residuals 

4463.0000 
446l.8400 

l.l60C 
4227.0000 

234.8400 

100.00 
99.97 

0.03 
94.7: 

5.26 

(Dee Fairservis} 

(Oon Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f3698292 
Type: calsource4 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, l Aliquot 

DETECTOR: MCB 4 Input ~ (Det #36) 
Efficiency: 22.13% Chern. Recovery: 0.00% 
?otal Eff.: 22.13% Manual:100.00% 
CA~IBRATION: 3359.6 + 5.9061 * Chn + -0.0015 Chn **2 keV 

Original: 3359.6 + 5.9061 * Chn + -0.0015 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03476.CHN 

ACQ~:S!TION: 512 Channels Spectrum Acquired: 19-0ct-98 14:40:43 
~ive T~me: 1200.00 Real Time: 1201.00 Sec. 

Spectru:r. File: C: \USER\A:.?HA \CALIB\CAL03505. CHN 
Background File: C:\USER\ALPHA\BKGND\B0002999.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\SOURCE4.ALB 

ANALYSIS Method: Absolute Region-of-Interest 
Resu:ts: CAL03505 

P E A K S 
Channel Start End FWHM Height Background 

1. 243.43 210 270 12.00 397.00 0.12 

C E c A y c 0 R R E C 'I' E J R E 

Net Area 

5310.88 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) 

Th-230 0.76 4708.43 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

(keV) Tau DPM 

62.110 6.0000 1200.00 

% Recovery 

5746.0000 
5743.9600 

2.0400 
5311.0000 
432.9600 

100.00 
99.96 
0.04 

92.43 
7.53 

MDA 

0.93 

CPM 

265.54 

% Error 

2.69 

Ana::.yzed By: (Dee Fairservi.s) 

(Don Ukele) 



A ~ P H h V I S ! 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

S~~PLE: f3798292 
Type: calsour:::e5 Sample Collected: 16-Feb-96 08:26:41 

Vol~me: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 5 (Det #37) 
Efficiency: 23.57% Chern. Recovery: 0.00% 
Total Ef=.: 23.57% Manual:lOO.OO% 

CALIBRATION: 3709.52 + 3.7418 * Chn + 0.0017 Chn **2 keV 
Original: 3709.52 + 3.7418 w Chn + 0.0017 Chn **2 keV 

File: C:\USER\ALPHA\CA~IB\CAL03493.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 19-0ct-98 14:40:51 

Live Time: 1200.00 Real Time: 120:.00 Sec. 
Spec~n.:.m F.:.l.e: C: \USER\A::::..?HA\CALIB\CAL03506. CHN 

3c.::kgro'.:!".C. F.:. l.e: 8: \USER\ALPHA \BKGND\B-0003000. CHN 
Nuclide Library: C:\USER\ALPHA\SOURCES.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03506 

P E A K S 
Channe: Start E~d FWHM Height Background Net Area 

1. 244.32 210 270 6.00 1274.00 0.16 7543.84 

"' E c A y c 0 R R E c '!' E D R E s u :::.. T s "" 
8:::-. Energy Wici.th A:iquct. 

Nuclide Ratio (keV) (keV) Tau DPM MuA 

Th-230 0.76 4725.17 27.435 3.0000 1600.00 0.88 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

7861.0000 
7859.7200 

1.2800 
7544.0000 

315.7200 

100.00 
99.98 

0.02 
95.97 

4.02 

CPM 

377.19 

9o Error 

2.26 

.::,.nc.ly~aC. 3y: (Dee Fairserv.:.s) 

Checked By: pon Ukele} 
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A L P ?. A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f3898292 
Type: calsource6 Sample Collect~d: 16-Feb-96 08:26:41 

Vc~ume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.11% Chern. Recovery: 0.00% 
Total Eff.: 20.11% Manual:100.00% 

CALIBRATION: 3526.18 + 4.8964 * Chn + -0.000108 Chn **2 keV 
Crigina:: 3526.18 + 4.8964 * Chn + -0.000108 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03478.CHN 
ACQCIS:~ION: 512 Channels Spectrum Acquired: 19-0ct-98 14:40:56 

~ive Time: 1200.00 Real Time: 1200.98 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03507.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003001.CHN 
Nucliae ~ibrary: C:\USER\ALPHA\SOURCE6.ALB 

ANALYSIS Me~hod: Absolu~e Region-Of-In~eres~ 
Results: CAL03507 

P E A K S 
Channel Start End FWHM Height Background 

2.45.87 ao 270 :!.0.00 446.00 0.08 

D E c ~ y c 0 R R E c T E D R E 

Net Area 

6193.92 

s u L T s 
Br. Energy Width Aliquot 

1. 

Naclide Ratio (keV) (keV) Tau DPM 

Th-230 ·o.76 4723.54 48.433 5.0000 1540.00 

T 0 T A L S % Recovery 

Gross Co·un~ 
Net Area 
Backgroand 
Composite. Fit 
Residuals 

6468.0000 
6466.4800 

1. 5200 
6194.0000 

272.4800 

:.oc.oo 
99.98 

0.02 
95.76 

4.21 

MDA 

1.01 

CPM 

309.7C 

% E.::-ror 

2.49 

A~~lyze~ By: ____ ~~··~~.~~-~~~:-_··------------------~----------- (Dee Fa:.rservis) 

Cr,ecke.;;. By: (Den Ukele} 
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A ~ F ~ A V I S ! 0 N C A L ! B R A T I 0 N 
Core Lab 

1-.NALYSIS 

SAMPLE: f3998292 
Type: calsource7 Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Ali~~ot 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.08% Chern. Recovery: 0.00% 
Total Eff.: 23.08% Manual:100.00% 

CALIBRATION: 3619.64 + 4.396 * Chn + O.OOC587 Chn **2 keV 
Original: 3619.64 + 4.396 * Chn + 0.000587 Chn **2 keV 

File: C:\USER\ALPHh\CALIB\CAL03479.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 14:41:00 

Live Time: 1200.00 Real Time: 1201.00 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03508.CHN 

Background File: C:\USER\A!..PHA\BKGN:J\B0003002.CHN 
N..:.clice Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYS~S Method: Absolute Region-Of-Interes~ 
Res~lts: CAL03508 

P E A K S 
Channel Start End FWHM Height Background 

l. .. 2£A. 61 . 210 270 6.00 857.00 0.32 

D E. c A y c 0 R R E c T E !) R E 

Net Area 

7386.68 

s u L T s 
Br. Energy Width Aliquot 

N~c::.iae Ratio (keV) (keV) Tau DPM 

Th-230 0.76 4730.09 28.099 3.0000 1600.00 

T 0 '!' A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

7555.0000 
7553.2000 

1.8000 
7387.0000 

166.2000 

100.00 
99.98 

0.02 
97.78 

2.20 

.!-I".DA 

0.93 

CPM 

369.33 

% Error 

2.28 

A!" • .::.c:!.yzed By: (Dee Fairservis) 

Checxec By: (Don Ukele} 
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A ... p H A V I s I 0 N c A L I 5 R A T I 0 N AN A !. y 

Core Lab 

Sl'.MPLE: £4098292 
Type: calsource9 Sample Collected: 16-Feb-96 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 8 (Det #40) 
Efficiency: 22.69% Chern. Recovery: 0.00% 
Total Eff.: 22.69% Manual:lOO.OO% 

CALIBRATION: 3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 
Original: 3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03480.CHN 

s I s 

08:26:41 

ACQ0ISITION: 512 C~annels Spectrum Acquired: 19-0ct-98 14:41:05 
~~ve T~me: 1200.00 Real Time: 1201.00 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03509.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003003.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Method: Absolute Regicn-Of-Interest 
Results: CAL03509 

PEJI.KS 
Channel Start End FWHM Height Background Net Area 

-. 246.85 210 270 10.00 466.00 0.12 5625.88 

D E .... A y ,.., 0 R R E c "" E D R E s u !.. T s '- ..... ... 
Br. Energy Width Aliquot 

1'-<;.;cl.:..de Ratio (keV) (keV) Tau DPM MDA 

CPM 

28l.2S 

% Error 

-----------------------------~-----------------------------~---------------
Th-230 0.76 4731.79 48.107 5.0000 1240.00 0.91 2.61 

':' 0 ':' A L S % Recovery 

?.nalyzed By: 

Gross Cour.t 
Net Areo. 
Background 
Composite p;._ 

Residuals 

6050.0000 
6049.2000 

0.8000 
5626.0000 

423.2000 

100.00 
99.99 

G.Ol 
92.99 

7.0::> 

(Dee Fairservis) 

(Doh Ukele} 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SJI.M?LE: f4198292 
Type: calsource1 Sample Collected: 16-Feb-96 08:2.6:41 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 5 Input 1 (Det #41) 
Efficiency: 24.63% Chern. Recovery: 0.00% 
To~al Eff.: 24.63% Manual:100.00% 

CALIBRATION: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 
Origina:: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03481.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:49:23 

Live Time: 1200.00 Real Time: 1200.74 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03510.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003004.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE1.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03510 

P E A K S 
Cha~ne~ Start End FWHM Height Background 

.;... 246.43 210 270 8.00 597.00 0.08 

D E c A y c 0 R R E c ""' E D R E 

Net Area 

5713.9:2 

s u L T s 
Br. Energy Wid~h. Aliquot 

Nuc2.i.de Ratio (keV} (keV) Tau DPM 

4719.30 40.060 4·. 0000 1160.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5818.0000 
5817.2000 

0.8000 
5714.0000 
103.2000 

100.00 
99.99 

0.01 
98.2::. 

1. 77 

MDA 

0.83 

CPM 

285.70 

% Error 

2.59 

Analyzed 3y: (Dee Fairservi.s) 

checked By: (Don Ukele) 
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h L P H A V ! S I 0 N C A ~ I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: =4498292 
Type: calsource4 S~~ple Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliqu~~ 

DETECTOR: MCB 5 Input 4 (Det #44) 
Efficiency: 21.77% Chern. Recovery: 0.00% 
Total Eff.: 21.77% Manual:100.00% 

CALIBRATION: 3428.15 + 5.3947 * Chn + -0.000918 Chn **2 keV 
Original: 3428.15 + 5.3947 * Chr. + -0.000918 Chn **2 keV 

File: C:\USER\ALPHA\CAL:B\CAL03482.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:49:30 

Live Time: 1200.00 Real Time: 1200.74 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL0351l.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003006.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE4.ALB 

~iALYSIS Methoa: Absolute Region-Of-Interest 
Res~lts: CAL03511 

P E A K S 
Channel Start End FWHM Height Background Net Area 

2t.7.35 210 270 6.00 77:.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th--230 0.76 

Energy 
(keV) 

4706.35 

Width 
(keV) 

29.643 

Tau 

3.0000 

0.72 5224.28 

R E S U L T S 
Aliquot 

DPM MDA 

1200.00 :::..04 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Compo·site Fit 
Residua::.s 

5524.0000 
5518.0800 

5.9200 
5225.0000 

293.0800 

100.00 
99.89 
C.ll 

94.59 
"5.31 

CPM 

261.21 

% Error 

2. 71 

Analyzea By: (Dee Fairservis) 

c:-.ecKea By: (Don Ukele) 



A L ? H A V : S I 0 N C A L ! B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f4598292 
Type: calsource5 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.52% Chern. Recovery: 0.00% 
Total Eff.: 23.52% Manual:lOO.OO% 

CA~IBRATION: 3383.43 + 5.7029 * Chn + -0.0014 Chn ~*2 keV 
Original: 3383.43 T 5.7029 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03483.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:49:38 

Live Time: 1200.00 Real Time: 1200.74 Sec. 
Spectru~ File: C:\USER\ALPHA\CAL!B\CAL03512.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003007.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCES.ALB 

ANALYSIS Method: Absolute Region-Of-Interes~ 
Results: CAL03512 

? E A K S 
Channel Start End FWHM Height Background 

, 247.94 210 270 6.00 851.00 0.08 

D E .::: A y c 0 R R E c T E i) R E 

Net Area 

7527.92 

s u ..... T s 
Br. Energy Widtt: Aliquot 

Nuc::.ide Ratio (keV) (keV) Tau DPM 

Th-230 0.76 4711.37 30.052 3.0000 1600.00 

'!' 0 T A L S % Recovery 

Gross Count 
Net Area 
Backgrou:1d 
Composite Fit 
Residuals 

7766.0000 
7765.3600 

0.6400 
7528.0000 

237.3600 

100.00 
99.99 
0.01 

96.94 
3.CC 

MDA 

0-.86 

CPM 

376.40 

% Error 

2.26 

Analyzea By: (Dee Fairservis) 

:::heci<eC. .3y: (Don Ukele: 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f4698292 
Type: calsource6 Sample Collected: 16-Feb-96 08:26:41 

Volume: i Total, 1 Aliquot 

DETECTOR: MCB 5 Input 6 (Det #46) 
Effic~ency: 21.36% Chern. Recovery: 0.00% 
Total Eff.: 21.36% Manual:100.00% 

CALIBRATION: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 
Origina~: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03484.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:49:42 

Live Time: 1200.00 Real Time: 1200.74 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03513.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003008.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE6.ALB 

ANALYSIS Method: Absolute-Region-Of-Interest 
Results: CAL03513 

F E A K S 
Channel Start End FWHM Height Background 

, 245.59 210 270 4.00 1072.00 0.12 .L. 

D E c A y c 0 R R E c T E D R E 

Net Area 

6577.88 

s u L T s 
Br. Energy Width Aliquot 

1. 

K~c::.ide Ratio (keV) (keV} Ta"-l D?.M 

Th-230 0.76 4707.89 19.110 2.0000 1540.00 

T 0 TAL S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

6782.0000 
6780.4000 

1.6000 
6578.0000 

202.4000 

lOO.OG 
99.98 

0.02 
96.99 
2.98 

!-iDA 

0.96 

CPM 

328.89 

% Error 

2.42 

Analyzed By: (Dee Fairservis} 

ChecKed By: (Don Ukele) 
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A ~ P E A V ~ S I 0 ~ C A L I B R A T I 0 N 
Core Lab 

A N A L Y S I S 

SAMPLE: £4798292 
Type: calsource7 Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, l Aliquot 

DETECTOR: MCB 5 Input 7 (Det #47) 
Efficiency: 23.98% Chern. Recovery: 0.00% 
Total Eff~: 23.98% Manual:100.00% 

CALIBRATION: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 
Origir.al: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03485.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:49:48 

~ive Time: 1200.00 Real Time: 1200.74 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03514.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003009.CHN 
Nuclide Library:· C:\USER\ALPHA\SOURCE7.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03514 

P E A K S 
Channe~ Start End FWHM Height Background 

1. 245.33 21" -v 270 lO.OO 586.00 o.i2 

D E c 'F. y c 0 R R E c 'T' E ;) R E 

Net Area 

7673.88 

s u L T s 
.Br. Energy Width Aliquot 

Nuci.icie Ratio (keV) (keV) Tau DPM 

':'!!-230 0.76 4720.57 49.720 5.0000 1600.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite r:it 
Residuals 

7799.0000 
7797.8000 

:.2000 
7674.0000 

123.8000 

100.00 
99.98 

0.02 
98.40 
l. 59 

MDA 

0.86 

CPM 

383.69 

% Error 

. 2. 24 

A:::aiyzec. 2v: (Dee Fc.irservi.s; 

cneckeC. By: (Don Ukele) 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

5~-~PLE: f4898292 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Ef=iciency: 21.51% Chern. Recovery: 0.00% 
Tocal Eff.: 21.51% Manual:100.00% 

CALIBRATION: 3638.32 T 4.1965 * Chn + 0.000847 Chn *w2 keV 
Original: 3638.32 + 4.1965 * cr.n + 0.000847 Chn **2 keV 

File: C: \USER\ALPHA \CALIB\C~.L0348c. CHN 
ACQ~IS:TION: s:2 Channels Spectrum Acquired: 19-0ct-98 15:49:52 

Live Time: 1200.00 Real Time: 1200.72 Sec. 
Spec~rurn File: C:\USER\ALPHA\CALIB\CAL03515.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003010.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Hethod: Absolute Region-Of~In~ere:st 
Results: CAL03515 

P E A K S 
Channe:: Start End FWHM Heigh~ Backgrocnd 

247 . .:..4 210 270 10.00 389.00 0.08 

D E c A '!. c 0 R R E .., 
""' E D R E ..... 

B:::-. Energy Wid~h 

Net Area CPM 

53.33.92 266.7C 

s u I. T s 
Aliquot 

Nuc::.ide Ratio (keV) (keV) Tau DPM MDA % Error 

Th-230 C.76 4727.18 46.152 5.0000 l2!.J.OO 0.95 2.68 

'!' 0 T A L S % Recovery 

Analyzed By: 

Gross Count 
Net Area 
Sackgrounci 
Composit.e Fit 
Residuals 

5736.0000 
5735.2000 

C.SQOO 
5334.0000 

401.2000 

10::l.OO 
99.99 
~.Ol 

92.99 
6.99 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: bl898292 
Type: Background Sample Collec~ed: 19-0ct-98 16:23:~9 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 2 (De~ #18) 
Efficiency: 23.36% Chern. Recovery: 0.00% 
Tota: Eff.: 23.36% Manual:100.00% 

CALIBRATION: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 
Original: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03487.CHN 
ACQ~IS:~:ON: s:~ Channels Spec~ru~ Acqu~red: 19-0ct-98 16:23:45 

~1ve T1me: ~OGOG.OO Rea~ ~ime: 300CC.48 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003544.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me~hod: No Analysis 
Results: 80003544 

P E A K S 
Channel FWHM Height Gross Background 

D E C 

Net Area 

Br. 
A y 

Energy 
{keV) 

C C R R E C T 
Width 
(keV) 

Aliquot 
Nucl1.de Ratio 

T 0 T A :. S 

Gross Co~r.t 

~et Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

>t. Recovery 

23.000C : o c.. cr:~ 
23.0000 100.00 

0.0000 0.00 
0.0000 0.00 

23.0000 100.00 

CPM 

% Error 

Analyzec.:. 3y: (Dee Fairservis) 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core !..ab 

SAMPLE: b1998292 
Type: Background sample Collected: 19-0ct-98 16:23:45 

Volume: 1 Total, 1 Aliquot 

~E~EC=OR: MCB 2 Input 2 (Det #19) 
E!fi=iency: 20.99% Chern. Recovery: 0.00% 
Tota~ Ef:.: 20.99% Manual:lOO.OO% 

CALISRAT!ON: 3432.37 T 5.4333 * Chn T -0.000847 Chn **2 keV 
OriginQl: 3432.37 + 5.4333 * Chn T -0.000847 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03488.CHN 
hCQuis:=:o~: 512 Cnannels Spectruffi Acq~ired: 19-0ct-98 16:2~:48 

Live Time: 30000.00 Real Time: 30000.50 Sec. 
Spectrum File: C:\USER\AL?HA\BKGND\B0003545.CHN 

Background File: 
. Nuclide !..ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS ~ethod: No Analysis 
Res~:ts: 80003545 

P E A K S 
Channel FWHM Height Gross Background 

D E c A y c 0 R R E c 'I' E D R E 

Br. Energy Widtti 

Net Area CPM 

s T. ~ ..... s v ..... 

Aiiquot 
Nuc::._ae Ratio (KeV/ (keV) Tau DPM MDA ll; Error 

Anaiyzea 3y: 

Checkea By: 

':" 0 T A ~ ·S 

Gross Cour.t. 
Net Area 
Backgrounc 
Composite Fit 
Residuals 

45.0000 
45.0000 

0.0000 
0.0000 

45.0000 

\:. Reccvery 

-rr ,.....,.. 
..LUI,...Uv 

100.00 
0.00 
c.oo 

10~.00 

(Dee Fairservis) 

(Dar. Ukele} 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2198292 
. Type: Background Sample Collected: 19-0ct-98 16:23:49 

Volume: 1 Total, ·1 Aliquot 

~ETECTOR: MCB 2 Input 5 (Det #21) 
Efficiency: 23.41% Chern. Recovery: 0.00% 
Tota~ E:f.: 23.41% Manual:lOO.OO% 

CAL!BRP.TION: 3547.39 + 4.7272 * Chn + 0.000312 Chn **2 keV 
Original: 3547.39 + 4.7272 * Chn + 0.000312 Chr. **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03489.CHN 
ACQUISITION: 512 Cnannels Spectrum Acquired: 19-0ct-98 16:23:55 

~ive Time: 30000.00 Real Time: 300C0.48 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003546.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA:.YSIS Method: No Analysis 
Resu~ts: B0003546 

P E A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y 
Br. Energy 

Nuc:..iae Ratio (keY} 

C 0 R R E C T 
Width 
(keV) 

E D R E S ~ L T S 
Aliquot 

Tau DPM MDA 

CPM 

% Error 

--------------------------------------------------~------------------------

Analyzed By: 

Cneckeci By: 

T 0 T A L S 

Gross Count: 
Net Area 
Background 
Composite Fit 
Residuals 

48.0000 
48.0000 
0.0000 
0.0000 

48.0000 

% Recovery 

lOO.OCl 
100.00 

0.00 
0.00 

100.00 

{Dee Fairservis) 

(Do:: Uke:..e; 
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A ~ F H A V I S I 0 N B A C K G R 0 ~ N ~ 
Co::-e La.b 

A N A L Y S I S 

SAMPLE: b2298292 
Type: Background Sample Collected: 19-0ct-98 16:23:55 

Volume: 1 Total, 1 Aliquot 

:::;E:·EC':.'Oi<: .MC5 2 Input 6 (De-:. #22) 
E=ficiency: 20.74% Chern. Recovery: 0.00% 
To~al Eff.: 20.74% Manual:100.00% 

CA~IBRAT!ON: 3450.5 + 5.3903 x Ch~ + -0.000684 Chn **2 keV 
Original: 3450.5 + 5.3903 * Chn + -0.000684 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03490.CHN 
ACQUISITION: 512 Channels Spec-:.rum Acquired: 19-0ct-98 16:23:57 

Live Time: 30000.00 Real Time: 30000.48 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003547.CHN 

Background File: 
Naclide Library: C:\USER\ALPHA\ALPHAV!S.ALB 

ANALYSIS .Metnod: No Anaiys~~ 
Results: 80003547 

P E A K S 
Channel FWHM Height Gross Background 

D E c A y c 0 R R E c ~ E D R E 

Net Area CPM 

s ;.., :. T s 
Br. Energy Wid~:.h Aliquot 

N·uc:..:..cie Ra~io (ke\'; (keV) ':au DPM MDA % Error 

--~------------------------~-----------------------------------------------

Analyzed By: 

T ci T A ::... s 

Gross Coun~ 
Ne~ Area 
Background 
Composite Fit 
Residuals 

46.0000 
46.0000 

0.0000 
0.0000 

46.0000 

% Re.covery 

:oc.oc 
100.00 

0.00 
0.00 

100.00 

(Dee Fairservis) 

(Do:: iJKe.:..e) 
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A ~ P E A V : S I 0 N B A C K G R 0 U N ~ A N A L Y S I S 
Core Lab 

SAMPLE: b2398292 
Type: Background Sample Collected: 19-0ct-98 16:23:57 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 7 (Det #23) 
E:ficiency: 23.09% Chern. Recovery: 0.00% 
Total Eff.: 23.09% Manual:100.00% 

CALIBRATION: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 
Original: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL0349l.CHN 
ACQCISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:23:59 

L::.ve 'I·:.me: 30000.CO Real '!'ime: 30000.48 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003548.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:S Method: No Analysis 
Results: B0003548 

P E A K S 
Channel FWHM Height Gross Background Net Area 

Nuclide 

D E C A Y 
Br. 

Ratio 
Energy 

(keV) 

C 0 R R E C 

Width 
(keV) 

'!' E.D 

Tau 

RESUL'I'S 
Aliquot 

DPM MDA 

CPM 

% Error 

--------------------------------------------------------~--------------~---

Analyzed By: 

Cr,ecked By: 

Gross Coum: 
Ne1: Area 
Background 
Composite Fit 
Residuals 

58.0000 
58.0000 
0.0000 
0.0000 

58.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

(Dee Fairservis) 

(Dor. Ukale) 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2498292 
Type: Background Sample Collected: 19-0ct-98 16:23:59 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 8 (Det #24) 
Efficiency: 21.46% Chern. Recovery: 0.00% 
Total Eff.: 21.46% Manual:100.00% 

CALIBRATION: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 
Original: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03492.CHN 
ACQVISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:01 

~ive Time: 30000.00 Real Time: 30000.50 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003549.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: 80003549 

PEAKs 
Channel FWHM Height Gross Background Net Area 

Nuclide 

D E C A Y 
Br. 

T E D R E S U L T S 
AliqUot 

Ratio 
Energy 

{keV) 

C 0 R R E C 
Width 
(keV) Tau DPM MDA 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

47.0000 
47.0000 
0.0000 
0.0000 

47.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

AnalyzeC:. 3y: (Dee Fairservis) 

Checked By: (Dor. Ukele) 

245 



A ~ P H A V I S : 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b4098292 
Type: Background Sample Collected: 19-0ct-98 16:24:53 

vc:ume: : Total, 1 Aliquot 

DETECTOR: MCB 4 Input 8 (Det #40) 
Efficiency: 22.69% Chern. Recovery: 0.00% 
Total Eff.: 22.69% Mariual:lOO.OO% 

CA~IBRATION: 3562.72 + 4.6611 w Chn + 0.000303 Chn ~*~ keV 
Original: 3562.72 + 4.661: * Chn + 0.000303 Chn w*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03509.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:55 

~ive Time: 30000.00 Real Time: 30000.58 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\BOOC3565.CHN 

Backgrour.d File: 
Nuclide ~ibrary: C:\USER\ALPHA\AL?HAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: B0003565 

P E A K S 
Channel FWHM Height Gross Backgrour.d· Net Area 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) 

T 0 '!' A L S 

Gross Count 
Net Arec. 
aackgrour.c. 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

53.000C 100.00 
53.0000 lOO.OC. 
c.oooo C.()C 
0.0000 c .. oo 

53.0000 100.00 

C?M 

% Error 

P.nalyzeo By: (Dee Fairservis) 

CheckeC. 3y: (Do:-. Ukele) 
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A - P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b4198292 
Type: Background Sample Collected: 19-0ct-98 16:24:56 

Vo~ume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 1 (Det #41) 
Efficiency: 24.63% 
Total Eff.: 24.63% 

Chern. Recovery: 0.00% 
Manual:100.00% 

CA~IBRATIC~: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 
O~igin~l: 3418.49 + 5.5496 * Chn + -0.0011 Chn *~2 keV 

File: C:\USER\ALPHA\CALIB\CAL03510.CHN 
ACQ~:s:~ION: 512 Channels Spectrum Acquired: 19-0ct-98 16:25:02 

~ive Time: 30000.00 Real Time: 30000.56 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003566.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis· 
Results: B0003566 

P E A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

N;.;.cli.de Ratio 
Energy 

(keV) 
Width 
(keV) Tau DPM MDA 

Gross Count 
Net Area 
3ackgrounci 
Composite F:.t 
Residuals · 

26.0000 
26.000C 
8.0000 
c.oooc 

26.0000 

% Recovery 

100.00 
100.00 

c.oo 
0 .. 00 

100.00 

CPM 

% Error 

Ar.alyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A ~ P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b4498292 
Type: Background Sample Collected: 19-0ct-98 16:25:02 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 5 Input 4 (Det #44) 
Efficiency: 21.77% Chern. Recovery: 0.00% 
Total Eff.: 21.77% Manual:lOO.OO% 

CALIBRATION: 3428.15 + 5.3947 * Chn T -0.000918 Chn **2 keV 
Origina~: 3428.:5 + 5.3947 * Chn + -0.000918 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03511.CHN 
ACQUIS:TION: 512 Channels Spectrum Acquired: 19-0ct-98 16:25:04 

Live Time: 30000.00 Real Time: 30000.54 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003567.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

· ANALYSIS Method: No Analysis 
Results: B0003567 

P E A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) Tau DPM MDA 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

143.0000 
143.0000 

0.0000 
0.0000 

143.0000 

% Recovery 

100.00 
100.00 

0.00 
c.oo 

100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Uke1e) 
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A ~ P H A V ! S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b4598292 
Type: Background Sampie Collec~ed: 19-0ct-98 16:25:05 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.52% Chern. Recovery: 0.00% 
Total Eff.: 23.52% Manual:100.00% 

CALIBRATION: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 
Origina:: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 

F.:.le: C:\USER\ALPHA\CALIB\CAL03512.CHN 
ACQu:s:T:ON: 512 Channels Spec~rum Acquired: 19-0ct-98 16:25:10 

L~ve Time: 30000.00 Real Time: 30000.56 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003568.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me~ho~: No Analysis 
Resul~s: B0003568 

P E A K S 
Channe:... FWHM He:.gn~ Gross Backgro~nd Net Area CPM. . 

-----------------------------------------~--------~------------------------

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

l'<uclide Ratio 
Energy 

(keV) 
Width 
(keV) 

TOTJI.LS 

l-.:1alyzed By: 

C!'leckeC. By: 

Gross Count 
Net Area 
Background 
Composite F:.:: 
Resia'-lals 

Tau DPM MDA % Error 

20.0000 
20.0000 
c.oooo 
C.OO::JO 

20.0000 

% Recovery 

100.00 
100.00 

0.00 

:..oc.oo 

(Dee Fairservis) 

(Don Ukelej 
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A ~ ? H A V I S ! 0 N B A C K G R 0 U N D 
Core Lab 

A N A L Y S I S 

SAMPLE: b4698292 
Type: Background Sample Collected: 19-0ct-98 16:25:10 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 6 (Det #46) 
Efficiency: 21.36% Chern. Recovery: 0.00% 
Total Eff.: 21.36% Manual:lOO.OO% 

CA~IBRATION: 3542.21 + 4.7155 * Ch~ + 0.000126 Chn **2 keV 
Origin&l: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 

~i~e: C:\USER\ALPHA\CALIB\CAL03513.CHN 
ACQ~ISIT!ON: 512 Channels Spectrum Acquired: 19-0ct-98 16:25:12 

Live Time: 30000.00 Real Time: 30000.56 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003569.CHN 

Background File: 
N~clide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me~hod: No An&1ysis 
Results: 30003569. 

P E A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y 
Br. Energy 

Nuclide Ratio (keV) 

C 0 R R E C 
Width 
(keV) 

T E D 

Tau 

R E S U L T S 
Aliquot 

DPM MDA 

CPM 

% Error 

~-----------------------------------~-----------------------------~--------

Analyzed Sy: 

Checked By: 

T 0 T A L S 

Gross coun~ 
Net Area 
3ackgro~nd 

Ccrnposi~e Fit 
R.es i.ci.ual s . 

43.0000 
43.0000 
o.oooc 
0.0000 

4:.oooo 

% Recovery 

100.00 
100.00 

Cl.OC 
O.OCl 

:.cc.oo 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V ! S I 0 N E A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b4798292 
Type: Background Sample Collected: 19-0ct-98 16:25:12 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 7 (Det #47) 
Efficiency: 23.98% Chern. Recovery: 0.00% 
Total Eff.: 23.98% Manual:lOO.OO% 

CALIBRAT:ON: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 
Original: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03514.CHN 
rtCQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:25:15 

Live Time: 30000.00 Real Time: 30000.54 Sec. 
Spectru~ File: C:\USER\ALPHA\BKGND\B0003570.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:s Method: No Analysis 
Results: B0003570 

P E A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fi~ 
Residuals 

Tau DPM MDA 

% Recovery 

29.0000 100.00 
29.0000 100.00 
o.oooc 0.00 
0.0000 o.oc 

29.0000 ::.oo.oo 

CPM 

% Error 

Anc.iyzed By: (Dee Fairservis)· 

Checked Sy: (Don Ukele} 
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A - ? E h V I S : 0 N B A C K G R 0 U N D A N A L Y S I S 
Core :.ab 

SAMPLE: b4898292 
Type: Background Sample Collected: 19-0ct-98 16:25:15 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.51% Chern. Recovery: 0.00% 
Total Eff.: 21.51% Manual:100.00% 

CALIBRAT:ON: 3638.32 + 4.1965 * Chn + 0.000847 Chn **2 keV 
Original: 3638.32 T 4.1965 * Chn T 0.000847 Chn **2 keV 

Fi~e: C:\USER\ALPHA\CALIB\CAL03515.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:25:17 

Live Time: 30000.00 Real Time: 30000.56 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B000357l.CHN 

Backg:::-o1.:.nd File: 
N1.:.clide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

AN.I'.:.:..Ys:s Method.: No Analysis 
Results: 80003571 

P E A K S 
Channel FWHM Height Gross Background 

D E c 1-. " ;:; 0 R R E ;:; T' E ;J R E 

Net Area CPM 

s ~ 
~ ,., s 

Br. Energy Width Aliquot 
N;.<clide Ratio (keV) (keV) Tau DPM MDA % Error 

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

Anal.yzec. By: 

Checked 3y: 

T 0 T A L S 

Gross Co:..;n-:: 
~e~ Arec. 
3ackgrounC. 
Composite F1.1: 
Resi.d1.:.a::..s 

30.0000 
30.0000 

c.ooo:::: 
o.oooc 

3C.OOOO 

% Recovery 

lOO.OC 
100.00 

0.00 
0.00 

:..oo.o:: 

(Dee Fairservis} 

(Dor. Ukele) 
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A ~ P H A V I S ! 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/19/98 SAMPLE: pulser ck det 18 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: : Total, 1 Aliquot 

DETECTOR: MCB 2 Input 2 (Det #18) 
Efficiency: 
Total Eff.: 

CALIBRATION: 

23.36% Chern. Recovery: 0.00% 
23.36% Manual:100.00% 
3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 

Original: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03487.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:57:42 
Live Time: 10.00 Real Time: 10.00 Sec. 

Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3516.CHN 
Background File: C:\USER\ALPHA\BKGND\B000298l.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3516 

P E A K S 
Channel FWHM Height Gross Background Net Area CPM 

---------------------------------------------------------------------------' ' 

277.02 1.97 24:!..70 ·1145. 92 

D E C A Y C 0 R R E C T E D 
Br. 

0.00 1145.92 6875.51 

R E S U L T S 
Aliquot 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) Tau DPM . ·MDA % Error 

--------~------------------------------------------------------------------

Analyzed By: 

Cnecked By: 

4877.20 9.784 11.0321 29432.84 98.67 5.79 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1253.00::>0 
1252.9947 

0.0053 
1145.9187 

107.0760 

% Recovery 

100.00 
100.00 

0.00 
91.45 
8.55 

(Dee Fai:::-servi.s) 

(Don Ukele) 
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A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lao 

10/19/98 SAMPLE: pulser ck det 19 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

~ETECTOR: MCB 2 Input 3 (Det #19} 
E::iciency: 20.99% Chern. Recovery: 0.00% 
Total E:f.: 20.99% Manual:100.00% 

CALIBRATION: 3432.37 + 5.4333 * Chn + -0.000847 Chn **2 keV 
Original: 3432.37 + 5.4333 * Chn + -0.000847 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03488.CHN 
ACQVISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:57:53 

~~ve Time: 10.00 Real Time: 10.00 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3517.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002982.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search Ana Fi~ 
Resul~s: ALPH35:7 

P E A K S 
Channel FWHM Height Gross Background Net Area CPM 

276.02 2.73 209.54 1168.70 o.co 1168.70 7012.19 

D ·E C ;._ Y 

Br. 
C 0 R R E C ·7 E ~ R E S U L T S 

Aliquot 
Nuclide Ratio 

Energy 
(keV) 

·width 
(keV} Tau DPM MDA 

4867.53 13.564 6.2901 33407.29 

T 0 T A L S 

Gross Coun~ 
Ne~ Area 
Background 
Composite Fit 
Residuals 

1253.0000 
1252.9897 

0.0103 
1168.6984 

84.2913 

% Recovery 

100.00 
100.00 

0.00 
93.27 

6.73 

109.81 

% Error 

5.73 

Ar.alyzed By: (Dee Fairservis} 

;:;;,ecY..eC:. ay: (Do:1 Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/19/98 S&~PLE: pulser ck det 21 
':'ype: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 5 (Det #21) 
Efficiency: 23.41% Chern. Recovery: 0.00% 
Total Eff.: 23.41% Manual:100.00% 

CALIBRATION: 3547.39 + 4.7272 * Chn + 0.000312 Chn **2 keV 
Origina:: 3547.39 + 4.7272 * Chn + 0.000312 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03489.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:58:13 

Live ~ime: lC.OO Rea: T~me: l0.G2 Sec. 
Spec-:.r-...rr. File: C: \USER\AL?HA\SAMPLES\ALPH3518. CHN 

Background File: C:\USER\ALPHA\BKGND\B0002984.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3518 

PEI>.KS 
Channe:_ FWHM Heighr. Gross Background 

282.70 2.11 232.86 1140.08 0.00 

D E c A y c 0 R R E c 'T• E D R E 

Net Area CPM 

1140.08 6840.48 

s u L T s 
Br. Energy Width Aliquot 

N-...:clide Ratio (keV) (keV) Tau DPM MDA ~6 E::-ror 

4908.71 10.326 10.8736 29220.31 98.46 5.80 

AnalyzeC. By: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1254.0000 
1253.9900 

0.0100 
:140.0792 
:13.9108 

% Recovery 

100.00 
100.00 

0.00 
90.92 
9.08 

. Checked By: ~----------------~------------------------

(Dee Fairservis) 

(Don Ukele) 

255 



A ~ P H A V I S ! 0 N S ? E C T R A L 
Core Lab 

SAMPLE: pulser ck det 22 10/19/98 

A N A L Y S I S 

~ype: PULSER Sampl~ Collec~ed: 16-Feb-96 08:26:41 
Vclume: ::. Total, 1 Aliquo-c 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.74% Chern. Recovery: 0.00% 
Total Eff.: 20.74% Manual:100.00% 
CA~:BRATION: 3450.5 + 5.3903 * Chn + -0.00068~ Chn **2 keV 

Original: 3450.5 + 5.3903 * Chn + -0.000684 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03490.CHN 

ACQUIS:TION: 512 Channels Spectrum Acquired: 19-0ct-98 15:58:21 
Live Time: 10.00 Real Time: 10.00 Sec. 

Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3519.CHN 
Background File: C:\USER\ALPHA\BKGND\B0002985.CHN 
K..:clide :.ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search Anc Fit 
Resc<lts: ALPH3519 

p E A K s 
::::r .. a..::ne::. FWH."'i Reigh-c Gross 3ackgro~,;.nc Net Area C?M 

284.30 2.48 219.19 1165 .::.s 0.00 1165.15 6990.90 

l. 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

Nuclide Ratio 

*X'7f:**** :.00 

Energy 
(keV) 

4927.68 

Width 
{keV) Tau DPM MDA 

12.415 12.5435 33707.32 111.14. 

TO~.t>.:.S % Recovery 

Gross Cour.-c 
~e-c Area 
i3ackgrounci 
Composite Fit 
Residuals 

:..252.000C 
l25l.9867 

0.0:.33 
1165.1498 

86.8369 

:oc.o: 
lCC.OC 

G.OO 
93.06 

6.94 

% Error 

5.74 

Anc.:..yzeC. 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A ~ ? H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core ~ac 

Sr.X?!..E: ;:;ulse::c ck det 23 10/19/98 
Type: P'UJ:.SER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 7 (Det #23) 
Effi=iency: 23.09% Chern. Recovery: 0.00% 
Total Eff.: 23.09% Manua~:100.00% 

CALIBRATION: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 
Original: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03491.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 19-0ct-98 15:58:32 

~ive Time: 10.00 Real Time: 10.02 Sec. 
Spec~rum File: C:\USER\ALPHA\Sk~PLES\ALPH3520.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002986.CHN 
~uclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3520 

p E A K s 
C~'1a.r.ne l FWHM n:e:..ght: Gross Background Net Area CPM 

279.44 2.06 237.45 1150.48 0.00 1150.48 6902.90 

j_ • 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) . Tau DPM MDA 

*""****"" 1.00 4894.27 10.306 10.7709 29895.64 

T 0 T A L S 

Gross Count: 
Net Area 
Background 
Composi~e Fit 
Residuals 

1253.0000 
1252.9927 

0.0073 
ll5G.484C 

:C2.5087 

% Recovery 

100.00 
100.00 

0.00 
s::..82 

8.18 

99.83 

% Error 

5.78 

<;nalyzed 3y: (Dee Fairservis} 

Checked By: (Don Uke1e} 
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A L P E A V I S I 0 N S P E C ':' R A L A N A L Y S I S 
Core Lab 

SAMPLE: pulser ck det 24 10/19/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Vclume: l Total, 1 Aliquot 

i:.ETECTOR: MCB 2 Input 8 (Det #24) 
Efficiency: 21.46% Chern. Recovery: 0.00% 
Total Eff.: 21.46% Ma~ual:100.00% 

CALIBRATION: 341/.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 
Ori~inal: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03492.CHN 
ACQuiSITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:58:40 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH352l.CHN 

Background File: C:\USER\ALPHA\BKGND\BOOC2987.CHN 
N~clide L~brary~ C:\USER\ALPHA\U232.AL3 

ANALYSIS Method: Absolute Peak Search And F~t 
Results: ALPH352: 

p E A K s 
::ha!'lne:.. FWHM He·ig!"".-t Grosz Backgrot:nc Net Area CP·M 

--------------~------------------------------------------------------------
2S.2.9E 2.07 236.72 ll4'?.64 O.·OG 1149.64 6897.81 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tac DP-M MDA % Error 

~---------------------------~----------------------------------------------
'tt"'C"IC*"'C** 1.00 4955.5C 10.288 11.2547 32142.65 107.44 5.78 

Ana::.yzec! By: 

Checked By: 

T 0 ':' A L S 

Gross Cour.t:. 
Net Are.s. 
Backgrot:nC. 
Composite F.it 
Residuals 

1253.:)000 
1252.9882 

G.::lll7 
1149.6356 

103.3528 

% Recovery 

:.oo.o: 
0.00 

91.75 
8.25 

(Dee Fairse::-vis) 

(Don Ukele) 
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A ~ P ?. A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lc.b 

SAMPLE: pulser ck det 25 10/19/98 
Type: PULSER Sample Col~ected: 16-Feb-96 08:26:41 

VOl1.4rne: 1 Total, l Aliquot 

DETECTOR: MCB 3 Input 1 (Det #25) 
Efficiency: 24.06% Chem. Recovery: 0.00% 
Total Eff.: 24.06% Manual:100.00% 

CALIBRATION: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 
Original: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03494.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:58:53 

Live ~ime: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3522.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002988.CHN 
N·~c:.ide Library: C:\USER\ALPHA\U232.ALB 

I>.NALYS!S l>'iethoci: Absolute Pea~ Searcb .?.nc F·-
Results: ALPH3522 

p E A K s 
Channe::.. FWHM Height Gross Background 

282.04 3.32 197.05 1210.52 o.oc 

!.,> E c 1'. y c 0 R R E c ~ E D R E 

Net Area CPM 

1210.52 7263.12 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keVj (keV) Tau DPM MDA % Error 

1. **"'**** l.OO 4915.30 16.250 14.3750 30187.54 95.84 5.63 

~ 0 T A L S % Recovery 

I>.nalyzed By: 

C::ecke=: 3v: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1276.0000 
1275.9787 

0.0213 
:.210.5208 

65.4579 

100.00 
100.00 

8.0C 
94.87 
5.:3 

(Dee Fc.irservis} 

{Don Ukele) 
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A ~ P E A V I S ! 0 N 5 P E C T R A L 
Core Lab 

10/19/98 

A N A L Y S I S 

SAMPLE: pulser ck det 26 
'Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

vc:ume: l Total, 1 Aliquot 

DETECTOR: MCB 3 Input 2 (Det #26) 
Efficiency: 25.07% Chern. Recovery: 0.00% 
Total Eff.: 25.07% Ma~ual:100.00% 

CALIBRATION: 3431.74 + 5.4102 * Chn + -0.000771 Chn **2 keV 
Original: 3431.74 + 5.4102 * Chn + -0.000771 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CA~03495.CHN 
ACQUIS:TION: 512 Channels Spec~rum Acquired: 19-0ct-98 15:59:00 

:..:..ve Time: 10.00 Real Time: 10.00 Sec. 
Spectrum File: C:\USER\ALPHA\SrlMPLES\ALPH3523.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002989.CHN 
N~clide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak search And Fit 
Res~:t:s: AL?E3523 

p E " K s .-,. 

Cha~nel FWHM Height Gr9ss Background 

282.17 2.82 212.42 1203.6C o.oc 

:; E c A y c 0 R R E c ~ E D R -

Net Area CPM 

1203.60 722.:..63 

5 v .... , 5 ... 
Br. Energy width Aliq~ot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

1 .. "«*""**** 1.00 4896.96 14.032 12.2746 28805.85 91.94 5.65 

T 0 -:· A L S % Recovery 

A~a:..yzeC. 3v: 

Checked By: 

Gross Count 
Net Area 
Background 
Composi:te Fit 
Residuals . 

1274.0000 
1273.9910 

0.0090 
.:.203.6046 

'7C .. 3SC~ 

100.00 
100.00 

c.oo 
S4.47 

5.52. 

(Dee Fairservis) 

{!:>o~ Ukele)" 
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~ ~ ? H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

s~~PLE: pulser ck det 27 10/19/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: : Total, 1 Aliquot 

DETECTOR: MCB 3 Input 3 (Det #27) 
Eff~ciency: 20.60% Cheo. Recovery: 0.00% 
Tct~l Etf.: 20.60% Manual:lOO.OO% 

CA:...IBRATION: 3420.19 + 5.428 "'Chr:. ..- -0.000738 Chr. *"'2 keV 
c~~s~~~~= 3420.:s ... 5.428 * Chn ... -0.000738 chn **2 keV 

F~:e: C:\USER\ALPHA\CALIB\CAL03496.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:59:09 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\AL?H3524.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002990.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3524 

PEi-.KS 
ct:anne::. FWHM . Heigh:: Gross Background Net Area CPM 

---~-----------------------------------------------------------------------
285.43 

l\~c~:.c.:· 

1. 

Anc.:..yze.:.. By: 

CnecKed i3y: 

3.46 171.93 1088.83 0.00 1088.83 6532.96 

D E c A y c 0 R R E c T E D R E s u I.. T s 
Br. Energy Width Aliquot 

Ratic · (keV) (keV) ~·a..l DPM MDA % Errcr 

4909.39 17.307 4.3448 317:)..3.38 111.89 5.94 

T 0 T A L S %' Recovery 

Gross Count 
Net Jl.rea 
Background 
Composite Fit 
Residuals 

1273.0000 
:!.272. 9913 

0.0087 
1088.8262 

184.1651 

::..oo.oo 
100.00 

0.00 
85.53 
:!.4.47 

(Dee Fairservis) 

(Don Uk.::.e) 
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A ~ ? rl A V ! S I 0 N S P E C T R A L A N A L Y S I S 
Core: Lab 

SAMPLE: puiser ck det 28 10/:9/98 
~ype: PULSER Sampie: Collected: 16-Feb-96 08:26:41 

Volume: l -:·otal, l Aliquot 

DETEC~OR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.64% Chern. Recovery: 0.00% 
~o~a: Eff.: 21.64% Manual:100.00% 

CALIBRATION: 3375.52 + 5.8252 * Chn + -0.0014 Chn **2 keV 
Original: 3375.52 + 5.8252 * Chn + -0.0014 Chn **2 keV 

File: C: \USER\ALPHA\CJ1-LIB\CAL03497. CHN 
ACQVISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:59:17 

Live Time: 10.00 Real Time: 10.02 Sec .. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3525.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002991.CHN 
N'.1clide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3525 

P E A K S 
Channel FWHM Height Gross Background 

281.04 9.55 120.88 1260.47 0.00 

D E c A y c 0 R R E c T E ;) R E 

Net Area CPM 

1260.47 7562.83 

s u L T s 
Br. Energy widtr. Aliquot 

N·.:.c:..iae: Ratio (keV) ~. ke\' ~ m--- DPM. MDF. '?,:: E::::-ror ~a.-

--------------------------------------------------------------~------------
*, .. 11;""""""* l.OO 4902.04 48.131 25.1601 34948.40 106.52 5.52 

Analyzed 3y: 

Cnecke:: 3y: 

'!' 0 T A L S 

Gross Count 
Net Area 
3ackgrounc 
Composite ?i:; 

Residuals 

1275.0000 
:!.274.9883 

:.Jll7 

1260.4722 
14.5162 

% Recovery 

100.00 
100.00 

98.86 
1.14 

(Dee Fairservis) 

(Don ukele) 
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A ~ P H A V I S I 0 N S ? E C '!' R h L A N A L Y S I S 
Core Lab 

10/19/98 SAMPLE: pulser ck det 29 
'!'ype: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 5 (Det #29) 
Efficiency: 24.12% Chern. Recovery: 0.00% 
~otal Eff.: 24.l2% Manual:lOO.OO% 

CALIBRATION: 3359.46 + 5.8962 * Chn ~ -0.0014 Chn **2 keV 
O~igina~: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03498.CHN 
ACQ~!SITION: 512 Channels Spec~rum Acquired: 19-0ct-98 15:59:30 

~ive Ti~e: 10.00 Real 7ime: 10.02 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3526.CHN 

Background File: C: \USER\ALPHA \BKGND\B000299.2. CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANA~YSIS Method: Absolute Peak Search And Fit 
Results: AL?P.3526 

P E A K S 
Channel FWHM Height Gross Background 

286.07 4.93 166.21 1245.12 o.oc 
..., 

E c A y c 0 R R E ~ 'T· £ ,-, R E -' '- -' 

Net Area CPM 

1245.::.2 7470.7:. 

s - T s '-' ~ 

Br. Energy Width Aliquot 
!'.":.1c::. ide 

Ar.alyzed By: 

C:lE:CKdC 3y: 

Ra~io (keV} (keV) Tau DPM MDA % Error 

4931.61 25.120 19.0087 30973.17 95.56 5.55 

T 0 T A L S 

Gross Cour.t 
Ne-e Area 
Backgrounci 
8omposite Fi::. 
Residuals 

1275.00JO 
1274.9927 

0.0073 
1245.12:..::. 

29.87.:.4 

% Recovery 

100.00 
100.00 

0.00 
S7.66 

2.34 

(Dee Fairservis} 

(Don Ukelei 
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A ~ F H A V ! S ! 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/19/98 SAM?~E: pulser ck det 30 
Type: ?~LSE::< Sample Collected: 16-Feb-96 08:26:41 

Vol~me: 1 ~otal, 1 Aliquo~ 

DETECTOR: MCB 3 Input 6 (Det #30) 
Efficiency: 20.73% Chern. Recovery: 0.00% 
To~al Ef=.: 20.73% Manual:lOO.OO% 

C~.LIBRATIO!\: 3362.. 2 + 5. 9334 "' Cl:::. + -0.0016 Chn **2 keV 
O~iginal: 3362.2 T 5.9334 * Chn + -0.0016 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03499.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:59:37 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spcc~r,_.;:-, File: C:\USER\ALPHA\SAMPLES\l-.L?H3527.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002993.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: AL?H3527 

? E A K s 
Channel. :'W?.M Height Gross Background 

2ol.34 3. 63. 188.33 1211.24 0.00 

D E c A y c 0 R R E c T E D rt E 

Net Area CPM 

1211.24 7267.44 

s 'J T T s .... 
Br. Energy Width Aliquot 

N:..:clide 

AnalyzeC. ~y: 

Cr:eckeC. ~v: 

Ratio {kev; (keV) Tau DPM MDA % Error 

4904.87 18.29: 15.0309 35057.57 111.19 5.63 

T 0 T A :.. S 

Gross Cou:-.t 
Net Area 
3ackground 
Composite Fit 
«.esiduals 

1274.0000 
1273.9880 

0.0120 
1211.2392 

62.7488 

% Recovery 

100.00 
100.00 

0.00 
95.07 

4.93 

(Dee Fairservis) 

(Dar, Ukele) 



A ~ ? H A V I S I 0 N S P E C T R A L A N A !.. Y S I S 
Core Lab 

sru1PLE: pulser ck det 31 10/19/98 
~ype: PULSER S~~ple Collected: 16-Feb-96 02:26:41 

vo::.1..:.rr,e: : · ':'ota::., 1 F-.liquot 

DETEC':'OR: MCB 3 Input 7 (Det #31) 
Efficiency: 23.04% Chern. Recovery: 0.00% 
Total Eff.: 23.04% Manual:100.00% 

CALIBRF.TION: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 
Original: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 

Fi~e: C:\CSER\ALPHA\CA~IB\CAL03500.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:59:47 
Live Time: lC.OC Real Time: 10.00 Sec. 
Spec~r~~ ~i::.e: ~:\USER\ALPF.A\S&~PLES\ALPn3522.CHN 

aa:::kground Fi2.e: ~:\USER\ALPHA\BKGND\B0002994.~HN 
Kuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3528 

P E A K S 
Channel FWHM Height Gross Background 

28:).7':: 3.99 180.02 1212.97 0.00 

D E c A y c 0 R R E c '? E D R E 

Net Area 

1212.97 

s u L T s 
Br. Energy Width 1-.liquot 

r\·~c: .:.de Ra~io (keV) (keV) '!·a:.: :JPM 

4921.52 19.867 15.3729 31587.68 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Backgrot:.nd 
Composite Fit: 
?.esiduala 

1274.0000 
1273.9910 

0.0090 
12l2. 967l 

61·. 0239 

:.oo.oo 
100.00 

c.oo 
95.21 

4.79 

MDA 

100.07 

CPM 

7277.80 

% Error 

5.63 

~hec~ec. By: (Don Uke1e) 
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A L ? H A V I S ! 0 K SPECTRJo.L A N A L Y S I S 
Core Lab 

10/19/98 S?~PLE: pulser ck det 32 
'l'ype: PCLSER Sample Collected: 16-Feb-96 08:26:41 

Vol1.4me: ·1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.82% Chern. Recovery: 0.00% 
Total Eff.: 2:.82% Manual:lOO.OO% 

CALIBRF.TION: 3431.77 + 5.3512 * Chr. + -0.000531 Chn **2 keV 
C~~g~na:: 343:.77 + 5.3512 * Ch~ ~ -0.80053: Chr. **2 keV 

F~le: C: \CSER \ALPHA \CALIB\CF>.L0350l. CHN 
ACQCISITICN: 512 Channels Spectrum Acquired: 19-0ct-98 15:59:54 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3529.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002995.CHN 
N·l.lcli.de Library: C: \USER\ALPHA\U232 .ALB 

ANALYSIS Me"t:hod: Absolute Peak Search And Fil: 
Results: ALPH3529 

p E A K s 
Cha:1nel FWHM Height Gross Background 

L .. ·tr .. 3::. :..57 272..61 1148.47 8.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1148.47 689C.8: 

s u L T s 
Br. Energy Width Aliquot 

N;J.c.:.ide 

Ar.a:i.yzeci. By: 

Chec:...eci 3y: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4859.79 7.948 9.4529 31580.24 105.65 5.78 

T 0 ":' A L S 

Gross Count 
Net Area 
Backgro~.:nc'. 

Ccmposite Fit 
~esiduals 

:..274.0000 
1273.990/ 

C.0093 
::.:48.4632 
125.5225 

% Recovery 

100.00 
100.00 

9.85 

(Dee Fairservis) 

(Den Ukele) 
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A L P H A V ! S I 0 N S P E C T R A L 
Core Lab 

S&~PLE: pulser ck det 33 10/19/98 

A N A L Y S I S 

Type: PULSER Sample Collected: 16-Feb-96 08:26:41 
Vol~me: 1 ~otal, 1 Aliquct 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.86% Chern. Recovery: 0.00% 
Total Eff.: 24.86% Manual:100.00% 

CALIBRATION: 3455.85 + 5.3442 * Chn + -0.000964 Chn **2 keV 
Original: 3455.85 + 5.3442 * Chn + -0.000964 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03502.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:16:30 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3530.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002996.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3530 

P E A K S 
Channel FWHM Height Gross Background 

" 216.57 2.41 228.25 1194.73 0.00 -. 

D E c A y c 0 R R E c T E D R E 

Net Area 

1194.73 

s u L T s 
Br. Energy Widtn Aliquot 

N'.lclide Ratio (keV) (keV) Tau DPM 

5051.04 11.395 11.9582 28835.10 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1296.0000 
1295.9877 

0.0123 
1194.7343 

101.2534 

100.00 
100.00 

0.00 
92.19 

7.81 

MDA 

92.72 

CPM 

7168.41 

% Error 

5.67 

Analyzed By: (Dee Fairservis) 

Checkeci By: ·~--~-------------~------------------------ (Don Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/19/98 SAMPLE: pulser ck det 34 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Vol~me: l Total, 1 Aliquot 

DETECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 23.95% Chern. Recovery: 0.00% 
Total Eff.: 23.95% Manual:100.00% 

CALIBRATION: 3459.08 + 5.2729 * Chn + -0.000554 Chr. **2 keV 
Original: 3459.08 + 5.2729 * Chn + -0.000554 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03503.CHN 
ACQ~ISIT!ON: 512 Channels Spectrum Acquired: 19-0ct-98 16:16:40 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spec~r~m File: C:\USER\ALPHA\SAMPLES\ALPH3531.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002997.CHN 
N~clide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Res~lts: ALPH3531 

P E A K S 
Channel FWHM Height Gross Background 

, 300.49 2.40 230.78 1206.02 0.00 .. 
D E c A y c 0 R R E c r-. E D R ,;:; -

Net Area CPM 

1206.0:!. 723E. 09 

s c L T s 
Br. Energy Width Aliquot 

Nuclide 

.... 

Analyzed By: 

Checked Ey: 

Ratio (keV) (keV). Tau DPM MDA % Error 

4993.51 11.852 :1.8797 30213.32 96.27 5.64 

T 0 '!' A L S 

Gross Cour.t 
Net Area 
Background 
Composite Fit 
Residuals 

1294.0000 
1293.9923 

0. 0077 
1206.0153 

87.9770 

% Recovery 

100.00 
100.00 

0.00 
93.20 

6.80 

(Dee Fairservis) 

(Don Ukeie) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/19/98 SAMPLE: pulser ck det 35 
Type: PULSER. Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.32% Chern. Recovery: 0.00% 
Total Eff.: 20.32% Manual:lOO.OO% 

CALIBRATION: 3403.69 + 5.5558 * Chr. + -0.000906 Chn **2 keV 
Original: 3403.69 + 5.5558 * Chn + -0.000906 Chn **2 keV 

Fi~e: C:\USER\ALPHA\CALIB\CAL03504.CHN 
ACQUISITION: 5:2 Channels Spec~rum Acquired: 19-0ct-98 16:16:50 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3532.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002998.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3532 

P E A K S 
Channel FWHM Height Gross Background Net ·Area CPM 

2S7.50 :.95 249.21 1175.21 0.00 1175.21 7051.24 

D E C A Y 
Br. 

Nuclide Ratio 
Energy 

(keV) 

C 0 R R E C T E D 
Width 
(keV) Tau 

R E S U L T S 
Aliquot 

DPM MDA % Error 

--------------------~----------------------------------~-------------------

A::1a::..yzed i3y: 

Checked By: 

4976.67 9.80: !0.1991 34701.00 113.43 5. 72 

T 0 T A L S 

Gross Count 
Net Area 
Background 
composite Fit 
Residua:..s 

1297.0000 
1296.9903 

0.0097 
1175.2071 

121.7832 

% Recovery 

100.00 
100.00 

0.00 
90.61 
9.39 

(Dee Fairse.::-v.:..s) 

(Don Ukele) 
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A L P F. A V I S I 0 N SPECTRJl..L A N A L Y S I S 
Cere Lab 

10/19/98 SAMPLE: pulser ck det 36 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 4 (Det #36) 
Efficiency: 22.13% Chern. Recovery: 0.00% 
Total Eff.: 22.13% Manual:100.00% 

CALIBRATION: 3359.6 + 5.9061 * Chn + -0.0015 Chn **2 keV 
Original: 3359.6 + 5.9061 * Chn + -0.0015 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03505.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 19-0ct-98 16:16:58 

Live Time: lO.OC Real Time: 10.00 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3533.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002'!}99.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

Jl.~ALYSIS Method: Absolute Peak .search And Fit 
Results: ALPH3533 

P E A K S 
Channel FWHM Height Gross Background 

1 305.76 9.63 121.43 1271.49 O.Ob 

r; E c .A y c 0 R R E c T E D R E 

Net Area CPM 

1271.49 7628.95 

s u L T s 
Br. Energy Width Aliquot 

Nuc:..ide 

Analyzed By: 

Check.eC:. By: 

Ra~io (keV) (keV) Tau DPM MDA % Error 

5025.24 48.051 24.8801 34473.34 104.19 5.50 

TOTJI.LS 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals · 

1296.0000 
1295.9830 

0. 0170 
1271.4922 

24.4908 

% Recovery 

100.00 
100.00 

0.00 
98.1: 

1.89 

(Dee Fairservis) 

(Don Ukele) 
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h L ? h h V ! S ! 0 N S P E C T R A L 
Core Lab 

SAMPLE: pulser ck det 37 10/19/98 

A N A L Y S I S 

~ype: PULSER Sample Collected: 16-Feb-96 08:26:41 
Volume: 1 Total, l Aliquot 

DETECTOR: MCB 4 Input 5 (Det #37) 
Efficiency: 23.57% Chern. Recovery: 0.00% 
Total E!f.: 23.57% Manual:100.00% 

CALIBRATION: 3709.52 + 3.7418 * Chn + 0.0017 Chn **2 keV 
Original: 3709.52 + 3.7418 * Chn + 0.0017 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03506.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:17:14 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spec~~um File: C:\USER\ALPHA\SAMPLES\ALPH3534.CHN 

Background File_: C: \USER\ALPHA\BKGND\B0003000.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3534 

P E A K S 
Channel FWHM Height Gross Background 

1. 298~82 1.62 270.66 1163.14 0.00 

D E c A y c 0 R R E c "' E D R E ... 

Net Area CPM 

1163.14 6978.83 

s T' L T s .... 

Br. Energy Width Aliquot 
Nuclide Ratio (keV) (keV) Ta\: DPM MDA % Error 

l. *""*""" . :_.00 4979.44 7.719 9.8793 29608.93 97.79 5.75 

T 0 T A L S % Recovery 

Analyzec 3y: 

Checked By: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1296.0000 
1295.9893 

0.0107 
1163.1375 

132.8518 

100.00 
100.00 

0.00 
89.75 
10.25 

(Dee Fairservis) 

{ Dor. Ukele) 
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A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
core Lab 

10/19/98 SAMPLE: p~lser ck det 38 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.11% Chern. Recovery: 0.00% 
Total Eff.: 20.11% Manual:100.00% 

CALIBRATION: 3526.18 + 4.8964 * Chn + -0.000108 Chn **2 keV 
Original: 3526.18 + 4.8964 * Chn + -0.000108 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03507.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:17:24 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spec-.:r;;.m File: C:\USER\ALPHA\SAMPLES\ALPH3535.CHN 

Background File: C:\USER\ALPHA\BKGND\B000300l.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSI-S Method: Absolute Peak Search And Fi1: 
Results: ALPH3535 

P E A K S 
Channel FWHM Height Gross Background Net Area CPM 

--------------------------------~------------------------------------------
1. 311.08 13.99 

D E C A Y 

102.02 1287.42 

C 0 R R E C T E D 

0.00 1287.42 7724.52 

R E S U L T S 
-Aliquot Br. 

r\uclide ·Ratio 
Energy 
(keV~ 

Width 
(keV) Tau DPM. MDA % Error 

1. ******* 1.00 . 5038.91 67.562 28.3964 38411.36 114.62 5.46 

Analyzed By: 

Checked By: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1295.0000 
1294.9873 

0.0127 
1287.4207 

·7. 5666 

% Recovery 

100.00 
100.00 

0.00 
99.41 

0.58 

(Dee Fairserv.l.S) 

(Don Ukele) 
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A - P H A V ! S I 0 N S P E C T R A L A N A L Y S I S 
core Lab 

10/19/98 SAMPLE: pulser ck det 39 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.08% Chern. Recovery: 0.00% 
Total Eff.: 23.08% Manual:100.00% 

CALIBRATION: 3619.64 + 4.396 * Chn + O.OOC587 Chn **2 keV 
Original: 3619.64 + 4.396 * Chn + 0.000587 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03508.CHN 
ACQC:SITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:17:32 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3536.CHN 

Background ·File: C:\USER\ALPHA\BKGND\B0003002.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3536 

P E A K S 
Channel FWHM Height Gross Background Net Area CPM 

1. 298.66 2.33 231.62 1191.60 0.00 1191.60 7149.58 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

Nuclide Ratio 
Energy 

(keV} 
Width 
(keV) Tau D?M MDA ~ Error 

Analyzed By: 

Checkec By: 

4984.91 11.037 11.8313 30977.40 99.87 5.68 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1296.0000 
1295.9850 

0.0150 
1191.5974 

104.3876 

% Recovery 

100.00 
100.00 

0.00 
91.94 
·s.o5 

(Dee Fairservis} 

(Don Ukele) · 
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A L P H A V I S I 0 N S P B C T R A L 
Core Lab 

10/19/98 

A N A !. Y S I S 

SAMPLE: pulser ck det 40 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 8 (Det #40) 
Efficiency: 22.69% Chern. Recovery: 0.00% 
Total Eff.: 22.69% Manual:100.00% 

CALIBRATION: 3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 
Original: 3562.72 + 4.6611 ~ Chn + 0.000303 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03509.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:17:41 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3537.CHN 

3ackground File: C:.\USER\ALPHA\BKGND\B0003003.CHN 
Nuclide !.ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Me~hod: Absolute Peak Search And Fi~ 
Resul~s: ALPH3537 

P E A K S 
Channe::.. FWHM Height Gross Background Net Area CPM 

-~---------------------------------------------------------------~---------
1 299.36 l0.68 115.9C 1277.E5 0.00 1277.85 7667.10 

D-E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nuc:::ide Ratio (keV) (keV) Tau DPM MDA % Error 

******* 1.00 4985.21 51.716 26.2613 33790.68 101.58 5.48 

T 0 T A :. S % Recovery 

Analyzed By: 

Cr.ecked By: 

Gross Coun~ 
Net Area 
Background 
Composi~e Fit 
Residuals 

1296.0000 
1295.9933 

0.0067 
1277.8507 

18.1426 

:oo.oo 
100.00 

0.00 
S8.6J 
.1..40 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N S P E C T R A L JI.NALYSIS 
Core Lab 

10/19/98 SAMPLE: pulser ck det ~l 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 1 (Det #41) 
Efficiency: 24.63% Chern. Recovery: 0.00% 
Tota: Eff.: 24.63% Manual:lOO.OC% 

CALIBRATION: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 
Orisinal: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03510.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:17:57 

Live Time: 10.00 Real Time: 10.00 sec. 
Spec~r~m File: C:\USER\ALPHA\SAMPLES\ALPH3538.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003004.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Res~lts: ALPH3538 

P E A K S 

Channel FWHM Height Gross Background . Net Area 

312.11 5.45 157.38 1239.90 0.00 1239.90 

D E C A y c 0 R R E c T E D R E s u L T s 
B::-. Energy Width .Aliquot 

Nuclide Ratio (keV} (keV) Tau DPM 

******* ·1.00 5043.43 .. 26.517 18.6005 30204.60 

':' 0 ':' A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1274.0000 
1273.9933 

0.0067 
1239.8987 

34.0946 

% Recovery 

100.00 
100.00 

0.00 
97.32 

2.68 

MDA 

93.59 

CPM 

7439.39 

% Error 

5.57 

Analyzed By: (Dee Fairservis) 

Checked By: (Do:: Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
core Lab 

SAMPL~: pulser ck det 44 10/19/98 
Type: PULSER Samp~e Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 4 (Det #44) 
Efficiency: 21.77% Chern. Recovery: 0.00% 
Total Eff.: 21.77% Manual:100.00% 

CAL~BRATION: 3428.15 + 5.3947 * Chn + -0.000918 Chn **2 keV 
Original: 3~28.15 + 5.3947 * Chn + -0.000918 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03511.CHN 
ACQ~ISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:18:08 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spec-crum File: C:\USER\ALPHA\SAMPLES\ALPH3539.CHN 

Backg=ound File: C:\USER\ALPHA\BKGND\BOOG3006.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3539 

P E A K S 
Channel FWHM Height Gross Background Net Area CPM 

2S8.56 2.42 22~.2S 1176.72 0.00 1176.72 7060.32 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T s· 
Aliquot 

Nucl.ide Ratio 
Energy 

(keV) 
Width 
(keV) Tau DPM MDA % Error 

l. 

Arlo.lyzed By: 

C~ecked By: 

4956.96 11.720 12.4040 32431.42 105.89 5. 71 

TOTF-.LS 

Gross Count 
Net Arec. 
Background 
Composite Fit 
Residuals 

1275.0000 
1274.950/ 

C.0493 
1176.7200 

98.2306 

% Recovery 

100.00 
100.00 

0.00 
92.29 

7.70 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/19/98 SAMPLE: pulse~ ck det 45 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.52% Chern. Recovery: 0.00% 
Total Eff.: 23.52% Manual:100.00% 

CALIBRATION: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 
Or~ginal: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03512.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:18:20 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3540.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003007.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolu~e Peak Search And Fit 
Results: ALPH3540 

P E A K S 
Channe:L. FWHM Height Gross Background Net Area CPM 

303.90. 4.11 177.26 1"211. 85 0.00 1211.85 727:.. .11 

l. 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

Nuclide Ratio 

******* 1.00 

Energy 
(keV) 

.4987.23 

Width 
(keV) Tau DPM MDA 

19.923 15.9672 30914.60 98.00 

T 0 T A L S % Recovery 

Gro·ss Count 
Ne~ Jl.rea 
Background 
Composi~e .Fi~ 

Residuals 

1274.0000 
1273.9947 

0.0053 
1211.8524 

62.1423 

100.00 
100.00 

;).0::! 

95.12 
4.88 

% Error 

5.63 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Uke1e) 
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A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/19/98 SAMPLE: pulser ck det 46 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, .1 Aliquot 

DETECTOR: MCB 5 Input 6 (Det #46) 
Efficiency: 21.36% Chern. Recovery: 0.00% 
Total Eff.: 21.36% Manual:lOO.OO% 

CALIBRATION: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 
Or~gina:: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03513.CHN 
ACQuiSITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:18:29 

Live Time: 10.00 Real Time: 10.04 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3541.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003008.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3541 

P E A K S 
Channel FWHM Height Gross Background Net Area CPM 

. . . 293.48 1. 61 266.73 1140.75 0.00 1140.75 6844.50 

Nuclide 

D E C A Y 
Br. 

Ratio 
Enerc;y 

(keV) 

C 0 R R E C T E D 
Width 
(keV) Tau 

R E S U L T S 
Aliquot 

DPM MDA % Error 

------------------------~--------------------------------------------------
"'****** 1.00 4936.96 7.696 9.6465 32043.54 107.91 5.80 

Ana.lyzed By: 

Chec:X:eC. :Sy: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite. Fit. 
Residuals 

1275.0000 
1274.9867 

0.0133 
.1::.40.7502 

134.2365 

% Recovery 

100.00 
100.00 

0.00 
89.47 
:::J.53 

(Dee Fairservis) 

(Don Ukele} 
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A L P H A V I S I 0 N S P E C '!' R A L A N A L Y S I S 
Core Lab 

10/19/98 SAMPLE: pulser ck det 47 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 7 (D~t #47) 
Efficiency: 23.98% Chern. Recovery: 0.00% 
Total Eff.: 23.98% Manual:lOO.OO% 

CALIBRATION: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 
Original: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03514.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:18:37 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3542.CHN 

Backgrour.d File: C:\USER\ALPHA\BKGND\B0003009.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3542 

P E A K S 
Channel FWHM Height Gross Background 

-. 303.52 6.56 144.75 1250.36 0.00 

D E c A y ·c 0 R R E c T E D R E 
B.::. Energy Wid~h 

Net Area CPM 

1250.36 7502.16 

s u L T s 
Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

1. '«****"'C* 1.00 5005.51 31.604 19.8445 31285.08 96.13 5.54 

;..:1alyzed By: 

Checked By: 

T 0 T A L S 

Gross Count 
!liet Area 
BackgrounC. 
composite Fit 
Residuals 

1274.0000 
1273.9900 

0.0100 
1250.3602 

23.6298 

% Recovery 

100.00 
100.00 

0.00 
98.14 

1.85 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/19/98 SAMPLE: pulser ck det 48 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Vcl~me: l Total, 1 Aliquot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.51% Chern. Recovery: 0.00% 
Total Eff.: 21.51% Manual:100.00% 

CALIBRATION: 3638.32 + 4.1965 * Chn + 0.000847 Chn **2 keV 
O=iginal: 3638.32 + 4.1965 * Chn + 0.000847 Chn w*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03515.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:18:45 

~ive Time: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3543.CHN 

Background File: C:\USER\ALPHA\BKGND\B000~010.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3543 

P E A K S 
Channe:.. FWHM Height Gross Background Net Area CPM 

---------------------------------------------------------------------------
1. 302.69 

Nuclide 

. . 

10.72 115.36 1274.03 

D E C A Y 
Br. Energy 

Ratio (keV) 

C 0 R R E C T E D 
Width 
(keV) Tau 

0.00 1274.03 7644.19 

R E S U L T S 
Aliquot 

DPM MDA % Error 

l. *w**W** 1.00 4986.14 50.465 26.2004 35537.83 107.17 5.49 

Analyzed By: 

Checked By: 

TOTI>.LS 

Gross Cour.t 
Net Area 
Backgrm.mc. 
Composite Fit 
Residuals 

1274.0000 
l273.g933 

C.J067 
1274.0314 

0.0381 

% Recovery 

lOG.CC 
.:..oo.oo 

.0.00 
100.00 

0.00 

(Dee Fairservis) 

(Don Ukele) 
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A - ? H A V I s I 0 N B A c K G R 0 c N D A N A L y s ~ 

Core Lab 

SA.~P!..E: :02598292 
~ype: Background sample Collected: 19-0ct-98 

Volume: 1 To~al, 1 A::..iquot 

DETEC~OR: MCB 3 Input 1 (Det #25} 
Efficie~cy: 24.06% Chern. Recovery: 0.00% 
~otal Eff.: 24.06% Ma~ual:100.00% 

CALIBRATION: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 
Original: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03494.CHN 

I s 

16:24:02 

ACQUISI~!ON: ~~2 Channels 
~-ve =~~e: j~QOC.C~ 

Spec~run Acqui~ed: 19-0c~~98 16:24:08 
Real :~me: 3000C.86 Sec. 

Spec::r~;;. 2 "":...e: C: \USER\AI..?HA \BKGND\B0003550. CHN 
Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Res~:...~s: 80003550 

P E A K S 
Channel FWHM. Height Gross Background Net Area 

D E C A Y C 0 R R E C T E D R E S U :.. T S 
Aliquot Br. 

Nuc:..ide Ratic 
Energy 

(keV) 
Widih 
{keV) 

TOT~.LS 

Gross Cc~r~::. 

Ne~ Area 
BackgrounC. 
Composite Fit 
Residuals 

Tau DPM MD~. 

% Re.::cvery 

58.0000 
0.0000 
0.0000 

58.0000 

lOO.OC 
0.08 
o.oo 

100.00 

CPM 

% Error 

Ar.c.lyzed By: (Dee Fairservis} 

Checked By: (Don 'Jkele) 
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A ~ P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAM.i?:..E: b2698292 
Type: Background Sample Collected: 19-0ct-98 16:24:08 

Vclame: l Total, 1 Aliquot 

~ETECTOR: MCB 3 Inpat 2 (Det #25) 
Efficiency: 25.07% Chern. Recovery: 0.00% 
Total Eff.: 25.07% Manual:100.00% 

CALIBRATION: 3431.74 + 5.4102 * Chn + -0.000771 Chn **2 keV 
Original: 3431.74 ~ 5.4102 * Chn + -0.000771 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03495.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:10 

Live ?ime: 30000.CO Real Time: 30000.88 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003551.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

&~ALYSIS Method: No Analysis 
Results: B0003551 

P E A K S 
:::hanne:.. FWHM Height Gross Background Net Area. 

D E C A Y C 0 R R E C T E D R E S :; ::. T S 
Aliquot Br. 

Nuclicie Ratio 
Energy 

(keV) 
Width 
(keV) 

'!"'OTALS 

Gross Count 
:o;et Area. 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

32.0000 100.00 
32.0000 100.00 
0.0000 0.00 
0.0000 0.00 

32.0000 100.00 

CPM 

% Error 

Anc.:..yzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A ~ P H A V I S ! 0 N B A C K G R 0 U N C l'.NALYSIS 
Core Lab 

SMP.:..:S: b2798292 
Type: Background Sample Collected: 19-0ct-98 16:24:10 

Vclume: 1 Total, 1 Aliquot 

DETEC~OR: MCB 3 Input 3 (Det #27) 
Efficiency: 20.60% Chern. Recovery: 0.00% 
Totai Eff.: 20.60% Manual:100.00% 

CALIBRA~!ON: 3420.19 + 5.428 w Chn + -0.000738 Chn **2 keV 
Original: 3420.19 + 5.428 * Chn + -0.000738 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03496.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:12 

Live Time: 30000.00 Real Time: 30000.88 Sec. 
Spectr· .. m, File: C: \USER\ALPHA\BKGND\B0003552 .CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:S Method: No Analysis 
R2s~~ts: 3000~552 

? ~ A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y C 0 R R E C T E D R E $ U.L T S 
Aliquot Br. 

Nuc::..ide Ratio 
Energy 

(keV} 
Width 
(keV) 

T 0 ~ A ~ S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

40.0000 :cc.::>c 
40.0000 100.00 

0.0000 0.00 
0.0000 0.00 

40.0000 100.00 

CPM 

% Error 

Ar.alyzec Bv: (Dee Fairservis) 

Checked By: (Don Ukele} 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2898292 
Type: Background Sample Collected: 19-0ct-98 16:24:12 

Volume: 1 Total, 1 Aliguot 

DETECTOR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.64% Chem. Recovery: 0.00% 
Tot~l Eff.: 21.64% Manual:100.00% 

CALIB~A':':ON: 3375.52 + 5.8252 * Chn + -0.0014 Chn **2 keV 
Original: 3375.52 + 5.8252 * Chn + -0.0014 Chr. **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03497.CHN 
ACQUISITION: 512 Channels Spectrurr. Acquired: 19-0ct-98 16:24:14 

Live ~.:..me: 30000.00 Real Time: 30000.88 Sec. 
Specc:.:.-;;.:r. FLe: C:\USER\ALPHA\BKGND\B0003553.CHN 

Background File: 
Nuclide ~ibrary: C:\USER\ALPHA\ALPHAV!S.A~E 

ANALYSIS Method: No Analysis 
Resu~~s: 3COC3553 

P E A K S 
Cr.anne::.. FWHM Heigh~ Gross Background Net Area . CPX 

-----------------~---------------------------------------------------------

·Nuclide 

Anal.yzeC. '2y: 

Checked By: 

:::> E C A Y 
Br. 

C 0 R R E C T E D 
Width 

R E S U L T S 
Aliquot 

Ratio 
Energy 

(keV) (keV) Tau DPM MDA % Error 

T 0 T·A L S 

Gross Cour.~ 

Ne~ Area 
Background 
Composite Fi~ 
Residuals 

79.00QO 
79.0000 
0.0000 
0.0000 

79.0000 

~'o Recovery 

lCO.OO 
100.00 

0.00 
0.00 

100.00 

(Dee Fairservis) 

(:lor. Ukele 1 
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A ~ P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2998292 
Type: Background Sample Collected: 19-0ct-98 16:24:15 

Volume: 1 Total, 1 Aliquot 

DETEC~OR: MCB 3 Input 5 (Det #29) 
Efficiency: 24.12% Chern. Recovery: 0.00% 
Total Eff.: 24.12% Manual:100.00% 

CA~IBRA:;::m~: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 
Original: 3359.46 + 5.8962 * Chn T -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03498.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:20 

Live ~~me: 30000.00 Real Time: 30000.86 Sec. 
Spect=~m F~le: C:\USER\ALPHA\BKGND\B0003554.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Res~lts: 80003554 

P E A K S 
Cnannel FWHM Height Gross Background Net Area CPM 

·---------------------------------------------------------------------------

r-.:uclide 

D E C A Y 
Br. 

Ratio 
Energy 

(keV) 

C 0 R R E C T 
Widtr. 
(keV) 

E D 

Tau 

R E S U L T S 
Aliquot 

DPM MDA % Error 

--------------------------~---------~--------------------------------------

Ana:..yzeC. 3y: 

Checked By: 

T 0 T A L S 

Gross Count 
Ne-e Area 
Background 
Composite Fit 
Residuals 

48.00CC 
48.0000 
c.oooc 
0.0000 

48.0000 

% Recovery 

!OO.OC 
:.::o.co 

0.00 
0.00 

100.00 

(Dee Fairservis) 

(Don Ukele) 
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h L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b3098292 
Type: Background Sample Collected: 19-0ct-98 16:24:20 

Volume: 1 To~al, 1 Aliquot 

DETECTOR: MCB 3 Input 6 (Det #30) 
Efficiency: 20.73% Chern. Recovery: 0.00% 
Total Ef£.: 20.73% Manual:100.00% 

CALIBRATION: 3362.2 + 5.9334 * Chn + -0.0016 Chn **2 keV 
Original: 3362.2 T 5.9334 * Chn + -0.0016 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03499.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:22 

Live Time: 30000.00 Real ~ime: 30000.84 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003555.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Methoa: No Analysis 
Resu~ts: 30003555 

P E A K S 
Channel FWHM Height Gross Background .Net Area C?M 

--------------------------------------------------~------------------------

Nuclide 

Ar-.a:O:yzed 3y: 

Checj{ed 3y: 

DECP..Y 
Br. Energy 

T E D R E S U L T S 
A:.iquot 

Ratio (keV) 

C 0 R R E C 
Width 
(keV) Tau DPM MDA % Error 

T 0 T A L S 

Gross Count 
Net Arec. 
Background 
Composite Fit 
Residuals 

37.:>000 
37.0000 
0.0000 
0.0000 

37.0000 

% Recovery 

:..oo.oc 
::.oo.oo 

o.oc 
0.00 

100.00 

(Dee Fairservis) 

(Don Ukele) 
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A-? •. AV!SION B A C K G R 0 U N ~ A N A L Y S I S 
Core Lab 

SAMPLE: b3198292 
Type: Background Sample Collected: 19-0ct-98 16:24:22 

Volume: ~ Total, 1 Aliquot 

~E~EC~O~: MCE 3 Input 7 {Det #31) 
Efficiency: 23.04% Chern. Recovery: C.OO% 
~otal E:f.: 23.04% Manual:100.00% 

CALIBRATION: 3495.~2 T 5.0692 * Chn + -0.000155 Chn **2 keV 
Original: 3495.42 + 5.06~2 * Chn + -0.000155 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03500.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:24 

:..:..ve Ti.rrle: 30000.00 Real Time: 30000.88 Sec. 
Spectr~m F~~e: C:\USER\ALPHA\BKGND\B0003556.CHN 

Backgrou~d File: 
Nuclide Library: c:.\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: B0003556 

F E A K S 
:::nc.nne:.. FWHM neight Gross Background 

D E c A y c 0 R R E ;:: T E ' R -' -

Net Area CPM 

s u T 'I' 5 -
Br. Energy Width Aliquct 

!\;.1c::.ide Rc..tio (keV) (keV) Tau DPM MDA 9.; E::::ror 

------------------------------------------~---------~----------------------

Anc..:..yzeci 3:y: 

Che;::keci By: 

'!' 0 T A L S 

Gross Ccur.-:. 
~et Area 
Background 
Composite Fit 
Residuals 

:s.JOOO 
29.:.o:c 

0.0000 
0.0000 

29.0000 

9.; Reccvery 

. "" ""'" ..;..;,v ........... 

:ov.oc 
0.00 
0.00 

100.00 

(Dee FairserviSJ 

(Dor. Ukele) 
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A ~ P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMP:::..E: b3298292 
Type: Background Sample Collected: 19-0ct-98 16:24:24 

Vol~me: l Total, 1 Aliq~o~ 

DETECTOR: MCB 3 Input 8 (Det #32) 
2::iciency: 21.82% Chern. Recovery: 0.00% 
To~al Eff.: 21.82% Manual:lOO.OO% 

CALIBRATION: 3431.77 + 5.3512 * Chn + -0.000531 Chn **2 keV 
Original: 3431.77 + 5.3512 * Chn + -0.000531 Ch~ **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03501.C~N 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:25 

Live T~~e: 30000.00 Real Time: 30000.88 Sec. 
Spectrum File: C: \USER\ALPHJI.\aKGND\B0003557 .CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA~Ys:s Method: No Analysis 
rtes~its: B00035~/ 

? E A K S 
en anne:. FWHM Height Gross Background .Net Area 

N..:.ci.:'..de 

D E c A y c 0 R R E 

Br. Energy Width 
Ratio (keV) (keV) 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

c ... E D R E s u :::.. .... s ... 
A::..iquot 

Tau DPM MDA 

% Recovery 

53.00GC lOC.C;C 
53.0000 100.00 
0.0000 0.00 
0.0000 0.00 

53.0000 100.00 

CPM 

% Error 

~nalyzeci By: 
-~ 

(Dee Fairserv::.s) 

Checked By: (Dor. ~kele) 
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A L P H A V I S I 0 N B A C K G R 0 U N D 
Core Lab 

A N A L Y S I S 

SAMPLE: b3398292 
Type: Background Sample Collected: 19-0ct-98 16:24:26 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.86% Chern. Recovery: 0.00% 
To~al Eff.: 24.86% Manual:100.00% 

CALIBRATION: 3455.85 + 5.3442 * Chn + -0.000964 Chn **2 keV 
Original: 3455.85 + 5.3442 * Chn + -0.000964 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03502.CHN 
ACQ~IS!TION: 5~2 Channels Spec~rurr. Acquired: 19-0ct-98 16:24:33 

Live Time: 30000.00 Real Time: 30000.60 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003558.CHN 

·Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYs:s Me~hod: No Analysis 
Resu~~s: 30CC3558 

PEl'.KS 

Cnanne:... FWHM Heignt Gross Background Net Area 

Nuclide 

DECAY 
Br. 

T E D R E S U L T S 
Aliquo~ 

Ratio 
Energy 

(keV) 

C 0 R R E C 
Width 
(keV) Tau DPM MDA 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fi~ 
Residuals 

46.0000 
46.0000 
0.0000 
0.0000 

46.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Ana:...yz;;;;:;. 3y: (Dee Fa~:cserv~s·) 

CnecK.eC. By: (Don Ukele) 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b3498292 
~ype: Background Sar..ple Collected: 19-0ct-98 16:24:33 

Volume: l Total, 1 Aliquc~ 

DETECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 23.95% Chern. Recovery: O.CO% 
Total Ef~.: 23.95% Manual:100.00% 
CA~~BRATION: 3459.08 T 5.2729 * Chn + -0.000554 Chn **2 keV 

o:iginal: 3459.08 T 5.2729 * Chn T -0.000554 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03503.CHN 

ACQUISIT:o~: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:35 
~ive Time: 30000.00 Real Time: 30000.60 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003559.CHN 

Backgrou;-,d File: 
Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.A~B 

ANALYSIS Method: No Analysis 
Resul~s: 30003559 

FWHM i:ieigh~ Gross ~ackgrcuna Ne~ Area 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) 

7 0 T A L S 

Gross Count 
Ne;:: Area 
Backgrcunc 
Composi~e Fi~ 

Residuo.ls 

Tau :9PM MDA 

% Recovery 

27.0000 100.00 
2i. 0000 lOC.OC 

0.0000 c.oc 
0.0000 0.00 

27.0000 100.00 

C?~ 

% Error 

I>.nal.yzed By: (Dee. Fairse·:.::v1.s; 

Cnec.K.ec. 3:;y: (Don Ukele) 
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A L P E A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SF...MPLE: b3598292 
Type: Background Sample Collected: 19-0ct-98 16:24:35 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.32% Chern. Recovery: 0.00% 
Total Eff.: 20.32% Manual:lOO.OO% 

CAL:BRATION: 3403.69 + 5.5558 ~ Ch~ + -0.000906 Ch~ x*2 KeV 
o~~g~nal: 3403.69 T 5.5558 * Chn + -0.000906 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03504.CHN 
ACQUISI~ION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:39 

Live Ti~e: 30000.00 Real Time: 30000.58 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B000356C.CHN 

Backgrcund File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: 80003560 

P E A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) 

T 0 ':' A. L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Tau D?.l-': MDA 

% Recovery 

33.0000 100.00 
33.0000 100.00 

0.0000 O.CJ 
0.0000 0.00 

33.0000 lOO.OQ 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

CnecKeci By: (Don Ukele) 
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A - P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b3698292 
Type: Background Sample Collected: 19-0ct-98 16:24:39 

Volume: 1 Total, 1 Ali~ot 

DETECTOR: MCB 4 Input 4 (Det #36) 
Efficiency: 22.13% Chern. Recovery: 0.00% 
Tot~~ zf=.: 22.13% Manual:lOO.OO% 

CAL::!:BRATION: 3359.6 + 5. 906:!. * Chn + -0.0015 Cr.n **2 keV 
Original: 3359.6 T 5.9061 ~ Chn T -C.0015 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03505.CHN 
ACQ~IS!TION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:44 

Live Time: 30000.00 Real Time: 30000.58 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003561.CHN 

Backgrot<nd File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: B0003561 

P E A K S 

Channel FWHM Heigh-:: Gress Background Net Area 

::J Z C A Y C 0 R R E C T E D 
Br. 

N-.1clide Ratio 
Energy. 

(keV) 
Width 
(keV) Tat:. 

R E S U L T S 
Aliquot 

:>PM MDA 

CPM 

9" Error 

---------~-----------------------------------------------------------------

F.n~lyzed 3y: 

Checked By: 

T 0 T A L S 

Gross Count 
Net Area 
Backgro-und 
Composite Fit 
Residuals 

76.0000 
76.0000 

0.0000 
0.0000 

76.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V I S ! 0 N B A C K G R 0 U N D 
Core Lab 

A N A L Y S I S 

SA.'1PLE: b3798292 
Type: Background Sample Collected: 19-0ct-98 16:24:45 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 5 (Det #37) 
Efficiency: 23.57% Chern. Recovery: 0.00% 
To~al Ef£.: 23.57% Manual:100.00% 
CA~IBKAT~O~: 370~.52 + 3.7418 ~ Chn + 0.0017 Chn *x2 keV 

Original: 3709.52 + 3.7418 * Chn + 0.0017 Chn **2 keV 
F~~e: C:\USER\ALPHA\CALIB\CAL03506.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:49 
Live Time: 30000.00 Real Time: 30000.60 Sec. 

Spectrum File: C:\USER\ALPHA\BKGND\B0003562.CHN 
Backgrc~nd File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: 80003562 

P E A K S 
Channel FWHM Heigh-c Gras£ Background Net Area 

Nuclide 

D E c A y c 0 R R E 
Br. Energy Width 

Ratio (keV) (keV) 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

c T E D R E S U L T S 
Aliquot 

Tau DPM. MDA 

% Recovery 

55.0000 100.00 
55.0000 100.00 

0.0000 0.00 
0.0000 0.00 

55.0000 100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Checkec By: (Don Ukele) 
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A L P ~ A V ! S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b3898292 
Type: Background Sample Collected: 19-0ct-98 16:24:49 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.11% Chern. Recovery: 0.00% 
Total Eff.: 20.11% Manual:lOO.OO% 
CA~:BRATION: 3526.18 + 4.8964 * Chn + -O.C00108 Ch~ **2 keV 

Original: 3526.18 T 4.8964 * Chn + -0.000108 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03507.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:51 
Live Time: 30000.00 Real Time: 30000.60 Sec. 

Spect:.::-1.1m File: C:\USER\ALPHA\BKGND\B0003563.CHN 
Backg::-our.d File: 
Nuclide ~i~rary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: B0003563 

P E A K S 
Channel FWHM Height Gross Background Net Area 

Nuclide 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

Ratio 
Energy 

(keV) 
Width 
(keV) 

T 0 T A L S 

Gross Count:. 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

72.0000 
72.0000 
0.0000 
0.0000 

72.0000 

100.00 
100.00 

0.00 
0.00 

100.00 

C?M 

% Error 

Analyzed By: (Dee·Fairservis) 

Checkec: 3;r·: (Don Ukelej 
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A ~ p H A v T s I 0 N a A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b3998292 
Type: Background Sample Collected: 19-0ct-98 16:24:51 

Volurr.e: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.08% Chern. Recovery: 0.00% 
Total Eff.: 23.08% Manual:lOO.OO% 

CA~IBRATION: 3619.64 T 4.396 w Chn T 0.000587 Chn w*2 keV 
Original: 3619.64 + 4.396 * Chn T 0.000587 Chn w*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03508.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:53 

L~ve Time: 30000.00 Real Time: 30000.58 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003564.CHN 

Background File: 
.!.'l'c1clide .:...ibrary: C: \USER\ALPHA\ALPHAVIS.J:.LB 

ANALYSIS Method: No Analysis 
Results: B0003564 

P E A K S 
FWHM Height Gross Background Net Area 

D E C A Y 
Br. Energy 

Nuclide Ratio (keV) 

C Q R R E C T 
Width 
(.keV) 

E D 

Tau 

R E S U L T S 
Aliquot 

DPM MDA 

CPM 

% Error 

------~--------------------------------------------------------------------

Fmalyzed By: 

c:-.e:c:.tec. 3y; 

T 0 T A L S 

Gross Count 
~et Area 
Background 
Composite F~t 
Residuals 

52.0000 
52.0000 
o.oooc 
8.000C 

52.0000 

% Recovery 

100.00 
lOO.OG 

0.00 
0.00 

100.00 

(Dee Fairservis) 

(Don Ukele) 



A L P H A V I S I 0 N C A L i B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: el898299 
Type: Calibration 

Volt:;.me: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOrt: MCB 2 Input 2 (Det #18) 
Efficiency: 23.36% Chern. Recovery: 0.00% 
Total Eff.: 23.36% Manual:lOO.OO% 

CALIBRATION: 3484.94 + 5.14008 * Chn + -0.000371378 Chn **2 keV 
Original: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03487.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:36:24 

Live Time: 3600.00 Real Time: 3601.94 Sec. 
Spectr~m File: C:\USER\ALPHA\CALIB\CAL03748.CHN 

Backgrour.d File: C:\USER\ALPHA\BKGND\B000372l.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: CAL03748 

P E A K S 
Channel FWHM .Height Gross Background Net Area 

1. 400.92 
2. 3:?3.24 
3. 238.09 

Nuclide 

Am-241 
2. Pu-239 
~. T::.-230 

18.58 182.03 4823.79 0.43 4823.36 
14.37 2C4.32 5568.71 0.37 5568.33 
17.65 150.57 5553.71 0.06 5553.65 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Ta:...:~ DPM MDA 

0.86 5486.00 110.953 1.8374 344.13 0.34 
0.73 5156.60 106.937 1. 2876 397.28 12.37 
0.76 4687.70 147.322 1. 0930 396.24 8.49 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

15443.0000 
15440.3600 

2.6400 
15946.2120 

505.8521 

:oo.oo 
99.98 

0.02 
103.26 

3.28 

CPM 

80.3S 
92.81 
92.56 

9o Er:::-or 

2.82 
2.63 
2.63 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e1998299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 2 !nput 3 (Det #19) 
Efficiency: 20.99% Chern. Recovery: 0.00% 
7otal Eff.: 20.99% Manual:100.00% 

CALIBRATION: 3695.97 + 3.80248 * Chn + 0.00162913 Chn **2 keV 
Original: 3432.37 + 5.4333 * Chn + -0.000847 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03488.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:36:35 

Live Time: 3600.00 Real Time: 3601.94 Sec. 
Spec-::.:::um File: C:\USER\ALPHA\CALIB\CAL03749.CHN 

E~ckgro~nd File: C:\USER\ALPHA\BKGND\B0003722.CHN 
Nuciide Llbrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Metnod: Absolute Peak Search And Fit 
Results: CAL03749 

P E A K S 
Channel !"WHM Height Gross Background Net Area 

1 401.64 24.96 184.39 4325.70 0.60 4325.10 
2. 335.81 12.56 217.89 5134.09 0.44 5133.65 
3. 236.79 38.40 153.01 4430.26 0.30 4429.96 

D E c A y c 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

1. Am-241 0.86 5486.00 119.877 3.3806 343.43 0.39 

CPM 

72.09 
85.56 
73.83 

% Error 

2.98 
?u-239 ':. 73 5155.50 91.269 l. 3448 407.63 7.74 2.74 
·::::-230 

Analyzed By: 

c:-,ecK.e<i 3y: 

0.76 4687.70 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

149.889 4.2347 

T A L s % 

14378.0000 
14374.4000 

3.6000 
13890.0486 

484.3514 

351.75 7.06 2.94 

Recovery 

100.00 
99.97 
0.03 

96.61 
3.37 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2198299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 2 Input 5 (Det #21) 
Eff~ciency: 23.41% Chern. Recovery: 0.00% 
Total Eff.: 23.41% Manual:100.00% 

CALIBRATION: 3532.54 + 4.92599 * Chn + -0.000137674 Ch~ **2 keV 
Original: 3547.39 + 4.7272 ~ C~o + 0.000312 Chn **2 keV 

F~le: C:\USER\AL?HA\CALIB\CAL03489.CHN 
ACQUISITION: 5l2 Cnanr.els Spectr~m Acq~ired: 26-0ct-98 08:36:48 

Live Time: 3600.00 Real T~me: 3601.96 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03750.CHN 

Backgrour.d File: C:\USER\ALPHA\BKGND\B0003723.CHN 
N~clide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: CAL03750 

P E A K S 
Channel FWHM Height Gross Background Net Area 

" 401.06 -. 
2. 332.79 
3. 236.06 

Nuclicie 

l. Am-241 
2. Pu-239 

T~-230 

19.49 214.62 
18.38. 245.90 
32.42 170.49 

D :::: c A y c 
Br. Energy 

Rat~O (keV) 

0.86 5486.00 
0.73 5156.60 
0.76 4687.70 

T 0 

Gross Count 
Net Area 
Background . 
composite Fit 
Residuals 

0 

5280.57 0.45 5280.12 
. 5925.74 0.28 5925.46 
5064.45 0.34 5064. 11 

R R E c T E !) ;~ 3: s u T T s -
Widtr. Aliquot 
(keV) Tat: DPM MDA 

105.876 2.1975 375.92 0.34 
102.543 2.1035 421.86 11.02 
148.954 3.1682 360.54 5.74 

"' A .;., s % Recovery 

16329.0000 100.00 
16326.1200 99.98 

2.8800 0.02 
16270.7670 99.64 

55.3530 0.34 

CP.M 

88.00 
98.76 
84.4C 

9g Error 

2.70 
2.55 
2.75 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A ~ P E A V I S : 0 N C A ~ I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2298299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.74% Chern. Recovery: 0.00% 
Total Eff.: 20.74% .Manual:100.00% 

CALIBRATION: 3548.7 + 4.75406 * Chn + 0.000351893 Chn **2 keV 
O=igina~: 3450.5 + 5.3903 * Ch~ + -O.Q00684 Chn **2 keV 

?~:e: C:\USER\ALPHA\CALI9\CALC3490.CHN 
ACQC:ISIT:::CN: 5:2 C.nannels Spectrum Acquired: 26-0ct-98 08:36:58 

~~'le :~~e: 36CC.8C Rea: Time: 360!.94 Sec. 
Spec-:.:;:-...;:\ F ~le: ; : \ USER\ALPHA \ CALIB\ CAL03 7 51. CHN 

Background File: C:\USER\ALPHA\BKGND\B0003724.CHN 
Nucliae Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS ~etnod: Absolute Peak Search And Fit 
.Results: CAL03751 

P E A K S 

Channel FWHM Height Gross Background Net Area 

1 395.90 
2. 330.15 
3. 235.48 

N"-lc:.._::le 

l. A.-:J-24:.. 
2. Pu-239 
3. ':'h-230 

34.75 201.36 5046.58 0.80 5045.78 
:.8.87 233~98 5916.91 0.16 5916.75 
19.88 168.47 2570.91 0.01 2570.90 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

R.G.tic {keV) (keV) Tau. DPM MDA 

0.86 5486.00 :i.44.334 4.9486 405.48 0.41 
0.73 5156.60 110.682 2.0157 475.47 8.32 
0.76 4687.70 85.339 9.6129 206.60 6.83 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

15985.0000 
15981.1600 

3.8400 
16300.2264 

319.0664 

100.00 
99.98 

0.02 
10l. 97 

2.00 

CPM 

84.10 
98~61 

42.85 

% Er::-or 

2.76 
2.55 
3.87 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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h - P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2398299 
7ype: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 2 Input 7 (Det #23) 
Efficiency: 23.09% Chern. Recovery: 0.00% 
Total Eff.: 23.09% Manual:100.00% 

CALIBRATION: 3508.1 + 5.06373 * Chn + -0.000293374 Chn **2 keV 
Original: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 

FEe: C:\USER\ALPHA\CALIB\CAL0349l.CEN 
ACQUISITION: 512 Channels Spectr~m Acquirec: 26-0ct-98 08:37:06 

Live Time: 3600.00 Real Time: 3601.96 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03752.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003725.CHN 
Nuc:ide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

1. 399.86 18.95 209.05 5533.49 0.37 
2. 331.93 16.71 239.97 6229.09 0.32 

5533.12 
6228.77 

3. 236.18 24.43 171.24 5503.60 0.09 ·5503.51 

N~c:!.ide 

, Am-241 
2. Pu-239 
3. Tr.-230 

D E c A y c 0 R R E c T E D R E s u L T 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tc::c: DPM 

0.86 5486.00 111.235 1. 8875 399.39 
0.73 5156.60 106.312 1.6601 449.60. 
0.76 4687.70 142.939 1.9373 397.25 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

16728.0000 
16724.4000 

3.6000 
17266.1774 

541.7775 

100.8() 
99.98 
0.02 

103.22 
3.24 

s 

MDA 

0.34 
13.61 

7.75 

92.22 
103.81 
9l. 73 

9,; Error 

2.64 
2.48 
2.64 

· Analyzed 3y: (Dee· Fairserv is) 

Checked By: (Don Ukele) 
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A - P H A V : S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2498299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 2 Input 8 (Det #24) 
Efficiency: 21.46% Chern. Recovery: 0.00% 
Total Eff.: 21.46% Manual:100.00% 
CA~IBRAT:ON: 3430.23 + 5.42991 x Chn + -0.000828034 Chn **2 keV 

Origi~al: 3417.36 ~ 5.5357 * Chn + -0.000974 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03492.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:37:13 
Live Time: 3600.00 Real· Time: 3601.92 Sec. 
Spec~r~m Fi:e: C:\USER\ALPHA\CALIB\CA~03753.CHN 

3acKgro~na File: C:\USER\ALPHA\BKGND\B0003726.CHN 
Nuc~ide Library: C:\USER\ALPHA\A~PHAVIS.ALB 

ANALYS:S ~'1e1:hod: Absolute Peak Search And Fit 
Results: CAL03753 

p E A K s 
Cha.nnel FWHM. Heignt Gross Background Net Area 

l. 
2. 
3. 

2. 
3. 

403.42 
335.06 
240.40 

16.01 
13.02 
13.70 

197.92 
235.50 
175.28 

5475.81 
6185.99 
6268.31 

D E C A Y C 0 R R E C T E D 
Br. 

Nucl.iae Ratio 

Am-241 0.86 
Pu-239 0.73 
T!"-.-23C 0.76 

Energy 
(keV) 

5486.00 
5156.60 
4687.70 

T 0 

Width 
(keV) 

108.342 
100.976 
J..38.411 

T A L s 

Tau 

1.4352 
1.2048 
0.8525 

% 

0.55 
0.32. 
0.60 

5475.27 
6185.67 
6267.70 

R E S U L T S 
Aliquot 

DPM MDA 

425.23 0.38 
480.40 16.06 
486.77 8.85 

Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

16131.0000 
16127.2800 

3. 7200 
17930.1105 

1802.8306 

100.00 
99.98 

0.02 
111.15 
11.18 

CPM 

91.25 
103.09 
104.46 

% Error 

2.65 
2.49 
2.48 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 

301 



A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2598299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETEC~OR: MCB 3 Input 1 (Det #25) 
Efficiency: 24.06% Chern. Recovery: 0.00% 
Total Eff.: 24.06% Manual:lOC.OO% 

CALIBRATION: 3432.68 + 5.46962 * Chn + -0.000842733 Chn **2 keV 
Origi~al: 3472.31 T 5.3315 w Chn + -0.000763 Chn w*2 keV 

?ile: C:\USER\ALPHA\CALIB\CA~03494.CHN 
ACQ0ISI~ION: 512 C~annels Spectrum Acquired: 26-0ct-98 08:37:23 

Live ~ime: 3600.00 Real Time: 3602.54 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03754.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003727.CHN 
N~c~~de ~~brary: C:\USER\ALPHA\A~PHAVIS.AL3 

ANALYS:::S Method: Absolut:e Peak search And F;--'-

Results: CAL03754 
p E A K s 

Cta~ne~ .FWHM Height Gross Background Net Area 

2. 
~. 

2. 
3. 

400.06 
332.18 
238.19 

Nuc2.ide 

Arr.-241 
Pu-239 
~!:-230 

19.38 199.61 
18.92 224.03 
19.73 163.39 

D E c A y c 0 
Br. Energy 

Ratic (keV) 

0.86 5486.00 
0. 73. 5156.60 
0.76 4687.70 

~ 0 

Gross Count 
Net Area 
Background 
Composite Fit. 
Residuals 

5174.09 
5665.22 
5565.53 

R R E c T E D 
Width 
(keV) Tc..u 

109.519 2.006: 
109.152 2.022: 
144.642 l.3807 

~ A ~ s c. 
'o 

16038.0000 
16029.4800 

8.5200 
16404.3416 

375.3616 

0.38 5173.20 
0.66 5664.56 
0.76 5564.78 

R E s u L T s 
Aliquot 

DPM 

358.35 
392.39 
385.48 

Recovery 

100.00 
99.95 
0.05 

1C2.29 
2.34 

MDA 

0.36 
12.17 

5.98 

% 

CPM 

86.22 
94.41 
92.75 

Error 

2.73 
2.60 
2.53 

Analyzed By: (Dee Fairservis) 

:::::ecked 3y: .(Don Ukele) 
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A ~ P H A V I S I 0 N C A L ! B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2698299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collec~ed: 16-Feb-96 08:26:41 

DETEC70R: MCB 3 Input 2 (Det #26) 
Efficiency: 25.07% Chern. Recovery: 0.00% 
Total Eff.: 25.07% Manual:100.00% 

CALIBRATION: 3344.55 + 5.91537 * Chn + -0.00151421 Chn **2 keV 
Original: 3431.74 + 5.4102 * Chn + -0.000771 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03495.CHN 
ACQ~ISITIO~: 512 Channels Spec~rum Acquired: 26-0ct-98 08:37:30 

Live Time: 360C.OO Rea~ Time: 3602.56 Sec. 
Spec~rum File: C:\VSER\ALPHA\CALIB\CAL03755.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003728.CHN 
Nuclide Lib~ary: C:\USER\ALPHA\ALPHAVIS.ALB 

A~~LYSIS Ae~noa: Absolu~e Pea~ Search And Fi~ 
rtesu~~s: CAL03755 

PEAK-S 
C~anne~ FWHM ·Heigr.1: Gross Background Net Area 

l. 403.74 
2. 335.07 
3. 242.06 

:':'lu::::::..:.de 

J.. Am-241 
2. ?u-239 
~. ':'~-230 

21.63 196.45 5134.08 0.41 5133.67 
21.76 21.9.12 5618.50 0.82 5617.68 
15.83 1~9.47 5345.70 0.34 5345.37 

D.E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Rat:..o {keV) (keV) Tau DPM MDA 

0.86 5486.00 112.006 2.2837 341.29 0.32 
0.73 5156.60 115.578 2.3742 373.47 11.64 
0.76 4687.70 131.529 1.1826 355.36 5.26 

T 0 T A L s % Recovery 

--------------------------------------
Gross Cou::t: 
Net Area 
Background 
Composite Fi~ 
Residuals 

16124.0000 
16119.4400 

4·. 5600 
16098.2797 

21.1603 

100.00 
99.97 
0.03 

99.84 
0.13 

CPM 

85.56 
93.63 
89.09 

% Error 

2.74 
2.62 
2.68 

Analyzed tiy: (Dee Fairservis) 

C!:ecked 3y: (Don Ukele) 

·ao3 



A ~ P H A V I S I 0 N C A ~ I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2798299 
~ype: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 3 Input 3 (Det #27) 
Efficiency: 20.60% Chern. Recovery: 0.00% 
Total Eff.: 20.60% Manual:100.00% 

CALIBRATION: 3389.18 + 5.53265 * C~n + -0.000851952 Chn **2 keV 
Original: 3420.19 + 5.428 * Chn + -0.000738 Chn ~~2 keV 

F~le: C:\USER\ALPHA\CA!..IB\CAL03496.CHN 
ACQliiSITION: 512 Channels Spec~rurn Acquired: 26-0c~-98 08:37:38 

Live T~~e: 3600.00 Real Time: 3602.54 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03756.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003729.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Xe~hod: Absolute Peak Search AnC Fi~ 

Results: CA~03756 
F E A K S 

::1-.. anne: FWHM Height Gross Background Net Area 

.... 404.14 
2- 336:93 
3- 243.86 

Nuclide 

1. Am-241 
2. Pc..-239 
3. ~n-230 

28.39 167.78 4669. 64 0.20 4669.44 
19.67 187 .. 99 5534.65 0.32 5534.34 
14.52 150.59 6l07.24 0.98 6106.27 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.85 5486.00 134.279 2.9578 377.79 0.36 
0.73 5156.60 125.674 l. 6874 447.76 13.79 
C.76 4687.7C :s9.343 0.7793 494.03 10.31 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
~et Area 
Background 
Composite Fit 
Residuals 

15027.0000 
15022.5800 

4.3200 
16311.5377 
1288.8577 

100.00 
99.97 
0.03 

108.55 
8.58 

CPM 

77.8'2 
92.24 

10:.77 

% Error 

2.87 
2.63 
2.51 

Analyzec 3y: (Dee F·a.irservis) 

Checked 3y: (Don Ukele) 
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~ ~ P H h V : S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2898299 
~ype: Calibration 

Volume: l Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 3 Input 4 (Det #28) 
E!ficiency: 21.64% Chern. Recovery: 0.00% 
Total Eff.: 21.64% Manual:100.CO% 

CAL!BRATION: 3394.73 T 5.71287 * Chn + -0.00118947 Chn **2 keV 
O~igi~~~= 3375.52 T 5.8252 * Chr. + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03497.CHN 
ACQu:SITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:37:44 

Live Time: 3600.00 Real Time: 3602.54 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03757.CHN 

Backgro~nd File: C:\USER\ALPHA\BKGND\80003730.CHN 
Nucl.:.de :.:..::::~ary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me-cnod: Absolute Peak Search And Fit 
Res~.:xs: CAL0375'7 

? ~ A K s 
Cha:.~nel. ~WHM Heiqnt Gross BacKground 

-. 3~9.25 3l. 79 183.02 5080.48 1.02 
2- 331.25 29.21 216.53 5709.99 0 .21· 
~- 232.13 24.33 168.36 5426.19 0.34 

D E c A y c 0 R R E c T-E D R E 
Er. Er.e~gy Width 

Ne-e Area 

5079.46 
5709.79 
5425.85 

s u ... T s ~ 

Aliquot 
Nuc::.ice Ratio (keV) (keV) Tau DPM MDA 

CPM 

84.66 
95.16 
90.43 

% Error 

---------~-----------------~-----------------------------------------------

2. 
Am-241 0.86 
Pu-239 0.73 
-.::?:::.-230 0.76 

5486.00 138.516 
5156.60 133.434 
4687.70 149.597 

3.4834 
3.3959 
l. 9200 

391.21 
439.76 
417.89 

0.41 
13.70 

5.84 

2.75 
2.59 
2.66 

T 0 T A L S % Recovery 

Analyzed.3y: 

~hecked 3y: 

Gross Count 
Ne-e Area 

-Background 
Composite Fit 
Residuals 

16180.0000 
16173.8800 

6.1200 
16236.6058 

62.725.S 

100.00 
99.96 
0.04 

100.35 
0.39 

(Dee Fairserv.i;s) 

(Don Ukele) 
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A ~ P u A V ! S I 0 N C A ~ I 3 R A T I 0 ~ A N A L Y S I S 
Core Lab 

SAMPLE: e2998299 
Type: Calibration 

Vo~ume: l Total, 1 Aliquot 
Sample Collected: 16-Feo-96 08:26:41 

~ETECTOR: MCB 3 !'-pUt 5 (Det #29) 
E=ficiency: 24.12% Chern. Recovery: 0.00% 
To~al Eff.: 24.12% Manual:lOO.OO% 

CALIBRATION: 3423.9 + 5.54668 * Chn + -0.001001 Chn **2 keV 
Original: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03498.CHN 
ACQ0ISITION: 5l2 Channels Spectrum Acquired: 26-0ct-98 08:37:56 

L~ve Time: 3600.00 Real Time: 3602.54 Sec. 
Spectrum File: C:\USER\ALFHA\CALIB\CA~03758.CHN 

Background File: C:\USER\ALPHA\BKGND\B000373l.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAV!S.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Resul~s: CAL03758 

p E A K s 
Channel FWHM Height Gross Background Net Area CPM 

-----~-------------------------~-------------------------------------------
400.76 

L. 332.3: 
3. 238.08 

x-..:c.:C~ce 

" Am-241 
2. Pt!-239 
3. '!'h-2.30 

}l.nalyzed By: 

Checked By: 

24.94 192.46 5477.92. ~ .. s-:- 5476.S4 s:..2c. 
27.49 2ll.47 6048.82 0.56 6048.25 10C.80 
24.54 165.48 5562.17 0.12 5562.05 92.70 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Rati.o (keV) {keV) ':2.t: DPM MDA % E!:'::-o::-

0.86 5486.00 126.890 2.3964 378.45 0.36 2.65 
0.73 5156.60 136.031 2.7024 417.93 14.96 2.52 
0.76 4687.70 152.585 1.8261 384.33 7.59 2.63 

m 0 T A ~ s % Recovery . 
--------------------------------------
Gross Coun-:: 
Ne-:: ·Area 
Background 
.::omposite Fit 
Residuals 

16765.0000 
16760.6800 

4.3200 
17083.9048 

328.2248 

100.00 
99.97 
_0.03 

101.93 

(Dee Fairservis) 

(Dor: Ukele) 
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A ~ P H A V I S I 0 N C A ~ I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAl1PLE: e3098299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot: 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOrt: MCB 3 Input 6 (Det #30) 
Efficiancy: 20.73% Che~. Recovery: 0.00% 
Tot:al Eff.: 20.73% Manual:lOO.OO% 

CALIBRAT:O~: 3346.74 + 6.02273 * Chn + -0.00166297 Chn **2 keV 
Original: 3362.2 + 5.9334 x Chn + -0.0016 Chn **2 keV 

Fi:e: C:\USER\ALPHA\CALIB\CA~03499.CHN 
ACQUISIT:ON: 512 Channels Spectrum Acquired: 26-0ct-98 08:38:03 

~ive Ti~e: 3600.00 Real Time: 3602.5~ Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03759.CHN 

Backgrou~d File: C:\USER\ALPHA\BKGND\B0003732.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
rtesults: CAt03759 

P E A K S 
Chanr.a:.. FWHM Height Gross Background Net Area CPM 

------------------------------------------~--------------------------------
1. 399.20 
2. ~3G.70 

~. =~3.33 

Kuclide 

1. l".m-241 
2. Pu-239 
3. Tl:-230 

An.:..lyzec 3y: 

Checked By: 

24.79 194.63 5090.09 1.03 5089.07 8~.82 

3C...92 213.98 .5700.03 0.27 5699.76 95.00 
22.:.6 16l.30 5616.36 0.33 5616.02 93.60 

;) E c AY c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA % Error 

0.86 5486.00 118.027 2.7384 409.15 0.43 2.75 
0.73 ·51s6.60 137.709 3.6174 458.25 14.39 2.60 
0. 7t 4687.70 157.041 1. 5376 451.52 5.89 2.62 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net: Area 
Background 
Composite Fit 
Residuals 

15985.0000 
15980.5600. 

.4.4400 
16406.4824 

425.9224 

100.0J 
99.97 
0.03 

102.64 
2.66 

(Dee Fairservis) 

(Don Ukele) 
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A ~ ? H A V l S I 0 N C A L I 3 R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e3198299 
Type: Cal~bratior. Sample Collected: 16-Feb-96 08:26:41 

Vclume: 1 Tc~al, 1 Al~q~o~ 

DETEC~OR: MCB 3 Input 7 (Det #31) 
Efficiency: 23.04% Chern. Recovery: 0.00% 

Manual:lOO.CO% 
CALIBR.D,TION: 3482.5 + !;.3072 * Chn + -0.000705758 Ch:: **2 keV 

Or~g~::~l: 3495.42 + 5.0692 ~ Chn + -0.000155 Chn **2 keV 
F~::.e: C: \USER\AL?Hll.\CALIB\CAL03500. CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:38:10 
Live T~me: 3600.00 Real Tirr.e: 3602.54 Sec. 

Spec-:::r:.::::1 F~le: C:\USER\ALPHA\CALIB\CAL03760.CHN 
Background File: C:\USER\ALPHA\BKGND\BOOC3733.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Resul~s: CAL03760 

FWHM :Ie.:.gn~ Gross Background Ne~ Area 

l. 

2. 
3. 

1. 
2. 
~-

398.64 22.41 
329.9::.. 27.49 
234.39 36.94 

:., E ,... 
'-

·sr. 
Nuc ..... icie Ra~io 

Ar:;-24l 0.86 
Pu-.239 0.73 
'l'h-23C 0.76 

A 

179.13 
215.16 
157.89 

y c 
Ene~~y 

(keV) 

5486.00 
5156.60 
4687.70 

0 

4577.66 
5443.40 
4850.66 

R R E 

Wid~i: 

(keV) 

112.822 
124.341 
l65.250 

c T E ::> 

Tau 

2.4841 
3.3643 
3.5754 

0.78 4576.88 
0.22 5443.18 
0.34 4850.32 

R E s u L T s 
Aliquo~ 

DPM MDA 

33l. 08 0.37 
3S3.75 11.79 
350.86 5.12 

T 0 T A L S % Recovery 

G:::-oss Coun~ 
Ne~ ·Area 
Backgroun.c:l. 
Ccmposi~e 

Residuals 

15157.0000 
15152.8000 

4.2000 
1487:!..7270 

281.0730 

100.00 
99.97 
0.03 

98.12 
1.85 

CPM 

76.28 
90.72 
80.84 

% Error 

2.90 
2.66 
2.8l 

(Dee Fairservis) 

Checked By: (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAl1PLE: e3298299 
Type: Calibration 

Vol~me: l Total, 1 Aliquot 
S~T.ple Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 3 _Input 8 (Det #32) 
E:ficiency: 21.82% Chern. Recovery: 0.00% 
Total Ef=.: 21.82% Manual:100.00% 

CAL!BRA~ION: 3343.57 + 5.99055 * Chn + -0.00157964 Chn **2 keV 
Original: 3431.77 + 5.3512 ~ Chn + -0.000531 Chn **2 keV 

?i~e: C:\USER\ALPrlA\CA~:3\CAL0350l.~HN 

ACQ~IS~~:ON: 512 Channels Spectrum Acquired: 26-0ct-98 08:38:16 
Live Time: 3600.00 Real Time: 3602.54 Sec. 

Spectrum File: C:\USER\ALPHA\CALIB\CAL03761.CHN 
Background File: C:\USER\ALPHA\BKGND\B0003734.CHN 
N'-'clide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANhLYSIS Method: Absolute Peak Search And Fit 
Results: CAL03761 

P E A K S 
Channel FWHM Heigh-c Gross Background Net Area 

399.78 
2. ... - - ,. -

...).,j~.C:J 

3. 239.50 

:\·-.lc _.::..ci.e 

, Am-241 
" P..:-239 .:.. 

3. ~r.-L.3o 

17.61 19'7.59 4697.90 o. 7l 4697.19 
21.86 2:..8.25 5421.99 0.34 5421.65 
~5 .. ll 165.50 6087.69 0.18 6087.50 

D ~ c A y c 0 R R E c ~ E D R E s u L T s 
Br. Energy Width Aliquot 

Ra1:.::..o (kev; (keV) ·:::all DPM MDA 

C.86 5486.00 97.952 2.0335 358.78 0.39 
0,73 5156.60 114.127 2.5201 414.12 11.23 
0.76 4687.70 150.595 0.9194 464.98 5.26 

~ 0 ~ ;; L s % Recovery 

--------------------------------------
Gross Cou:11: 
~et Area 
Background 
Composi1:e Fit 
Residuals 

1.5324.0000 
15319.4400 

4.5600 
16207.5762 

888.1362. 

100.00 
99.97 

0.03 
105.77 

5.80 

CPM 

78.29 
90.36 

101.46 

~0 Error 

2.86 
2.66 
2.51 

Arialyzed 3y: (Dee Fairservis) 

Chec:t.ed By: (Dc;m Ukele) 



A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e3398299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.86% Chern. Recovery: 0.00% 
Total Eff.: 24.86% Manual:100.00% 

CALIBRATION: 3599.38 + 4.50337 * Chn + 0.000269709 Chn **2 keV 
Original: 3279.27 + 6.4907 * Chn + -0.0027 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03762.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 09:47:~4 

Live Time: 3600.00 Real Time: 3600.42 Sec. 
Spec~ru~ File: C:\USER\ALPHA\CALIB\CAL03775.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003735.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: CAL03775 

P E A K S 
Channel FWHM Height Gross Background Net Area 

408.92 
2. 338.91 
3. 238.27 

Nuclide 

1. Alt:-241 
2. Pu-239 
3. Th-230 

29.63 180.09 4937.60 0 ~ ~ .oc 4936.94 
21.15 206.00 5764.60 C.24 5764.26 
33.80 160.27 5132.95 0.60 5132.35 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.86 5486.00 132.129 3.2242• 330.98 0.34 
0.73 5156.60 116.680 1. 9910 386.45 10.11 
0.76 4687.70 151.771 2.9487 344.08 7.40 

T 0 T A L s % Reccve:::-y 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

. 15920.0000 
15914.7200 

5.2800 
15835.1498 

79.5702 

100.00 
99.97 
0.03 

99.47 
0.50 

CPM 

82.28 
96.C'7 
85.54 

% Error 

2.79 
2.58 
2.74 

An-alyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A - P H A V I S I 0 N C A L - B R A T I 0 N 
Core Lab 

A N A L Y S I S 

SFu'1.1?LE: e3498299 
Type: Calib~a~ion 

Volume: l To~al, 1 Aliq~ot 
Sample Collected: 16-Feb-96 08:26:41 

DE~ECTOR: MCB 4 Input 2 (Det #34) 
Effic~er.cy: 23.~5% Chern. Recovery: 0.00% 
Tc~al =::=.: 23.95% Manual:lOO.OO% 

CA~IBRATIO~: 3493.91 + 5.05C79 * Chn + -0.000210344 Chn **2 keV 
Origir.al: 3459.08 + 5.2729 * Chr. + -0.000554 Chn **2 keV 

F.:..l.e: C:\USER\ALPHA\CALIB\CAL03503.CHN 
ACQJ~SITION: 512 Channels Spectrum Acqui~ed: 26-0ct-98 08:38:36 

~.:..ve T.:..me: 3600.JO Real Time: 3602.06 Sec. 
Spec::...:.-;;:. "3 :...:..e: C: \ USER\A:.?HA \C.:'\:..IB\ CAL03 763. CHN 

Background File: C:\USER\ALPHA\BKGND\B0003736.CHN 
N~clide Lib~ary: ~:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fi~ 
Res~lts: CAL03763 

P E A K S 
Channel FWHM Height · Gross Background Net Area CPM 

----------------------------------------------------------------------~----
40l. 11 22.15 193.14 4703.39 0.15 4703.24 78.39 

2- 333.84 15.60 228.18 5612.59 0.:!.5 5612.44 93.54 
138.73 15.12 170.18 5420.83 ,... , /. 5420.70 90.34 ~. v.~""i" 

D E c A y ,., 0 R R E c T E D R E s u L T s .... 
Br. E:1ergy Width Aliquot 

Nuc::..1.ae Ratio (kev; (keV) Tat:. DPM MDA % E~~or 

·---------------------------------------------------------------------------
.!. • 

3. 
?u-239 0.73 
'I'~-230 C.76 

5486.0C :.::.:.662 
5156.60 100.640 
4687.70 125.122 

2.5564 
l. 65:!.6 
1.~070 

327.30 
390.57 
377.22 

0.31 
8.79 
5.53 

2.86 
2.62 
2.66 

T 0 T A L S % Recovery 

;..nalyzed By: 

Cr.eckeci. By: 

Gross Coum::: 
Net Area 
Backgro:.:.nc 
Ccmposi~e Fit 
Residuals 

15602.0000 
15599.8400 

2.1600 
~573q.8102 

136.9702 

lOO.JO 
99.99 
0.01 

100.86 
0.88 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

S~~PLE: e3598299 
Typa: Ca~ibr~~ion 

Volume: 1 Total, 1 Aliquot 
Sample Collec~ed: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.32% Chern. Recovery: 0.00% 
Total Eff.: 20.32% Manual:100.00% 

CALIBRATION: 3379.96 + 5.74102 * Chn + -0.00125899 Chn **2 keV 
Original: 3'03.69 ~ 5.5558 * Chn T -0.000906 Chn ••2 keV 

File: C:\USER\ALPHA\CALIB\CAL03504.CHN 
ACQu:s:~ICN: Sl2 Channels spec~=un Ac~~~rec: 26-0c~-98 03:38:43 

Live Time: 3600.00 Real Time: 3602.06 Sec. 
Spec;:rL.;::: ~ile: C:\USER\ALPHA\CALI3\CAL03764.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003737.CHN 
~~cl~ae ~ibrary: C:\USER\ALPHP.\ALPHAVIS.ALB 

ANALYSIS ~ethod: Absolute Peak Search And Fit 
Results: CAL03764 

P E A K S 
Channel FWHM Height Gross Backgrc~nd Net Area 

l. 
2. 
3. 

2. 
3. 

402.34 16.91 
333.92 15.20 
240.47 10.09 

!) E c 
3r. 

Nl.!c:..:..de rtc.:i: .::..c 

A.T.-241 0.86 
Pu-239 0.73 
Th-230 0.76 

A 

169.98 4725.50 
. 188.86 5676.24 
147.76 6127.62 

y c 0 R R E 
Ene!:"'gy Width 

(keV) (keV) 

5486.00 109.652 
5156.60 118.173 
4687.70 155.791 

c T E !) 

TaL. 

1. 5238 
1.203/ 
0.5093 

0.77 4724.72 
0.09 5676.16 
0.13 6127.44 

R :.:: s u .:.. T s 
Aliquot 

DPM 

387.53 
465.56 
502.58 

MDA 

0.42 
16.04 
11.69 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

14826.0000 
14823.4800 

2.5200 
:6529.3581 

1705.8781 

100.00 
99.98 

0.02 
11:..49 
ll. 51 

CPM 

78.75 
94.60 

102.12 

96 E=::-or 

2.85 
2.60 
2.50 

Analyzed By: (Dee Fairservis) 

Checked 3y: (Don Ukele) 

312 



~ - ? ~ A V I S ! 0 N C A ~ I 9 R A T I 0 N A N A L Y S ! S 
Core Lab 

SAMPLE: e3698299 
Type: Calibration 

Volume: :. Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOa: MCB 4 Input 4 (Det #36) 
Efficiency: 22.13% Chern. Recovery: 0.00% 
To~al Eff.: 22.13% Manual:100.00% 

CALIBRATION: 3359.73 + 5.90202 ~ Chn + -0.00153975 Chn **2 keV 
Or~gi~al: 3359.6 + 5.906:. * Chn + -0.0015 Chn •*2 keV 

F~~e: C:\USER\ALPHA\CA~!B\CAL03505.CHN 

ACQ~:s:::o~: ~:.2 C~annels Spec~rum Acqu~red: 26-0ct-98 08:38:5:. 
~ive ~~~e: 360C.OC Real Time: 3602.08 Sec. 
Spec~r~rn File: C:\USER\ALPHA\CALIB\CAL03765.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003738.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS::S :1e~!-.od: ~.bsolu:-.e Peak Search And Fit 
Results: CAL03765 

p E A K s 
Channel FWHM Height Gross Background Net Area 

, 
2. 
~. 

1. 
2. 
3. 

402.53 
333.46 
240.03 

N:.:clide 

A..tn-24l 
?u:...239 
Th-230 

2.7.84 162.. 35 
19.18 182.08 
1.:.. 52 130.7:!. 

D E c A y c 
Br. Energy 

Ratio (keV) 

C.86 5486.00 
C.73 5156.60 
0.76 4687.70 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

0 

4711.22 
5157.00 
6207.29 

R R E , T E D ...... 

Width 
(keV) Tau 

114.275 1. 5161 
119.003 1. 7306 
181.320 0.5012 

T A L s 

15157.0000 
15148.7200 

8.2800 
16568.8156 

:!.420.0956 

% 

:..39 4709.33 
0.69 5156.31 
0.52 6206.78. 

R E s u L T s 
Aliquot 

DPM 

354.71 
388.33 
467.45 

Recovery 

100.00 
99.95 

0.05 
109.31 

9.37 

MDA 

0.42 
16.56 
18.40 

CPM 

78.5C 
85.94 

103.45 

% 3r~or 

2.86 
2.73 
2.49 

Analyzed By: ·M:-· (Dee Fairservis) 

(Don Ukele) 
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A L ? H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core :.ai:> 

SAMPLE: e3898299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 6 (De~ #38) 
Efficie~cy: 20.11% Che~. Recovery: 0.00% 
To~a: ~£~.: 20.11% Manual:lOO.OO% 

CALlBRA~lON: 3510.95 + 5.02064 x Chn + -0.000314587 Chn **2 keV 
Origi~a:: 3526.18 + 4.8964 * Chn + -0.000108 Chn **2 keV 

Fi~e: C:\USER\ALPHA\CALIB\CAL03507.CHN 
ACQUIS:TION: 512 C~annels Spectru~ Acqui~ec: 25-0ct-98 08:39:03 

:.ive Time: 3600.00 Real Time: 3602.08 Sec. 
Spec~~~m File: C:\USER\ALPHA\CALIB\CAL03766.CHN 

Backgrcund File: C:\USER\ALPHA\BKGND\B0003739.CHN 
N~clide Library: C:\USER\AL?EA\ALPHAVIS.ALB 

ANALYSIS Method: ~~solute Peak searc~ Anc Fit 

P E A K S 
Channel. FWHM Height Gross Background Net Area 

1. 403.59 
2 .. 334.80 
3. ::::7.93 

Nuclide 

Am-241 
2. Pu-239 

':'!-.-230 

32.84 181.32 
27.03 218.79 
37.50 159.84 

:: E c A y c 
Br. Energy 

!<.atio (kev; 

0.36 5486.00 
0.73 5156.60 
0.'76 4687.70 

m 0 J.. 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

0 

4828.87 
5540.45 
4904.05 

R R E c T E !) 

vlidt!': 
(keV} m.- .. 

~G.v. 

137.326 3.9596 
122.703 3.2773 
162.840 3.6628 

T A L s 

15216.0000 
15210.9600 

5.0400 
15273.3782 

62.4182 

% 

0.78 4828.09 
"" ~->J•-' 5540.08 
0.42 4903.63 

R E s u L T s 
Aliquot 

DPM 

4-00.14 
459.15 
406.40 

Recovery 

lGG.OO 
99.97 

0.03 
100.38 

0.4:. 

MDA 

0.42 
ll.86 

5.68 

% 

CPM 

80.47 
92.33 
81.73 

Error 

2.82 
2.53 
2.80 

;_.nalyzec 3y: (Dee .Fairsarvis) 

Checkec 3y: 
-------------------------------------------- (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

s~~P~E: e3998299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETEC':'OR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.08% Chern. Recovery: 0.00% 
Total Eff.: 23.08% Manual:100.00% 

CALIBRATION: 3567.49 + 4.77805 * Chn keV 
Original: 3580.69 + 4.72781 * Chn keV 

File: C:\USER\ALPHA\CALIB\CAL03767.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 11:32:24 

Live Time: 3600.00 Real Time: 3602.08 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03795.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003740.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fi~ 
Results: CAL03795 

P E A K S 
Channel FWHM Height Gross Background Net Area 

1. 
2. 

l. 
2. 

401.53 
332.59 

Nuclide 

Am-241 
Pu-239 

32.23 
33.45 

D E C 
Br. 

Ratio 

0.86 
0.73 

A 

185.56 
209.00 

y c 
Energy 

(keV) 

5486.00 
5156.60 

0 

4779.25 
5429.92 

R R E C 
Width 
(keV) 

133.774 
136.955 

T E D 

Tau 

4.1224 
4.2869 

0.25 4778.99 
0.59 5429.34 

R E su L T S 
Aliquot 

DPM 

345.10 
392.07 

MDA 

0.33 
10.01 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

15256.0000 
15252.1600 

3.8400 
10563.2793 

4688.8809 

100.00 
99.97 
0.03 

69.24 
30.73 

% 

CPM 

79.65 
90.49 

Error 

2.84 
2.66 

Analyzed By: (Dee Fairservis) 

Checked i3y: (Don Ukele) 
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A ~ P H A V I S I 0 N C A L - B R A T I 0 N 
Core Lab 

A N A L Y S I S 

SAMPLE: e4098299 
Type: Calibration 

Volume: 1 Total, 1 Aliquo~ 
Sample Collec~ed: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 8 (Det #40) 
Efficiency: 22.69% Chern. Recovery: 0.00% 
Total Eff.: 22.69% Manual:lOO.OO% 

CALIBRATION: 3510.28 + 4.96478 * Chn + -0.00021758 Chn **2 keV 
Origina:: 3562.72 ~ 4.66ll • Chn + 0.000303 Chn ••2 keV 

File: C:\USER\ALPHA\CALIB\CAL03509.CHN 
~CQU:s:::o~: s:2 Channels Spectrum Acquired: 26-0ct-98 08:39:16 

~ive ~ime: 3600.00 Real Time: 3602.08 Sec. 
Spec;:rum File: C:\USER\ALPHA\CALIB\CAL03768.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003741.CHN 
Naclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me;:hod: Absolu;:e ?ea~ Search Anc Fi;: 
Res~l;:s: CAL03768 

P E A K S 
~ha.::na~ FWHM Heigb~ Gross Bacxgro~nd Ne;: Area 

, 
2. 
3. 

1. 
2. 
3. 

405.14 
335~56 

239.67 

N~c:..:..a.e 

Am-241 
Pu-239 
Th-230 

21.84 190.72 
16.97 228.01 
29.06 159.71 

D E c A y c 
Br. Energy 

Ra:t:io (keV; 

0.86 5486.00 
C.73 5156.60 
0.76 4687.7C 

T 0 

Gross Coun;: 
Net Area 
Background 
Composite Fit 
~~esiduals 

0 

5151.53 
6019.92 
5076.94 

R R E c T E D 
Width 
(keV) ~---

-""~ 

117.606 2.1862 
107.123 1.6503 
148.958 2.4506 

r, A - s 

16285.0000 
16280.8000 

4.2000 
16258.3907 

22.4093 

% 

0.38 5161.15 
0.36 6019.56 
0.35 5076.59 

R E s u L T s 
Aliquot 

DPM 

379.11 
442.16 
372.90 

Recovery 

100.00 
99.97 
0.03 

99.84 

MDA 

0.35 
13.07 
8.17 

CPM 

86.02 
100.33 

% 

84.6~ 

Error 

2.73 
2.53 
2..75 

Analyzed 3y: (Dee Fairservis) 

2:-' .. ec~ea. 3v: (Dor. UkeJ..e) 

316 



A ~ ? H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: .:4198299 
Type: calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

~ETEC~OR: MCB 5 Input 1 (Det #41) 
Efficiency: 24.63% Chern. Recovery: 0.00% 
Total Eff.: 24.63% Manual:100.00% 

CALIBRATION: 3366.93 + 5.8905 * Chn + -0.00168988 Chn *~2 keV 
Gr~ginal: 3418.49 + 5.5496 ~ Chn + -0.0011 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03510.CHN 
ACQCISI~:ON: 512 Channels Spectrum Acquired: 26-0ct-98 08:39:30 

Live T~~e: 350C.JC Real Time: 3601.68 Sec. 
Spec~r~m File: C:\USER\ALPHA\CALIB\CAL03769.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003742.CHN 
Nuclide Library: C:\USER\ALPF~\ALPHAVIS.ALB 

ANA:...YSIS Me1:::od: A:Csolm:.e Peak Searc:n Anc Fi-e 
.. ~es~~-c.s: CAL03769 

p E A K s 
Channel FWHM Heignt Gross Background Net Area 

1. 407.35 
2. 336.26 
3. 24::>.86 

Ni..!c:..~ae 

Am-24: 
2. Pu-239 
3. Th-230 

30.09 .167.85 4752.00 0.42 4751.58 
34.31 195.74 5364.68 0.44 5364.24 
23.37 152.40 5115.91 0.44 5115.47 

D E c A y c 0 R R E c T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.86 5486.00 129.688 3.1100 321.53 0.32 
0.73 5156.60 142~140 3.9918 362.99 12.33 
0.76 4687.70 150.429 1. 7243 346.15 4.51 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

15247.0000 
15244.1200 

2.8800 
15232.6038 

11.5162 

100.00 
99.98 
0.02 

99.91 
0.08 

CPM 

79.19 
89.40 
85.26 

% Error 

2.84 
2.68 
2.74 

ll.:>.aiyzeC. 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 



A ~ p H A v T s I 0 N C A L I B R A T I 0 N A N A ~ Y 5 I 5 
Core Lab 

SAMPLE: e4498299 
Type: calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 5 Input 4 (Det #44) 
Efficiency: 21.77% Chern. Recovery: 0.00% 
Total Ef=.: 21.77% Manual:100.00% 

CALIBRATION: 3469.31 + 5.07326 * Chn + -0.000341848 Chn **2 keV 
Original: 3428.15 + 5.3947 * Chn + -0.000918 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03511.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:39:36 

Live Time: 3600.00 Real Time: 3601.68 Sec. 
Spec~rJm File: C:\USER\ALPHA\CALIB\CAL03770.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003743.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

----------------~---------------------------------~------------------------
' 408.77 .. 
2. 340.39 
3. 244.18 

Nucl.ide 

1. Am-241 
2. Pt.:.-239 
3. ':'h-230 

Analyzed 3y: 

Checked By: 

20.80 154.45 3708.82 :....os 3707.77 61.80 
14.13 180.91 4521.97 1.31 4520.67 75.34 
10.27 131.83 4364.01 :.04 4362.98 72.72 

D E c A y c 0 R R E c T E D R E. S u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA % Error 

0.86 5486.00 105.983 2.4974 283.86 0.41 3,22 
0.73 5156.60 97.910 L4269 346.09 8.19 2.92 
0.76 4687.70 120.032 0.6798 334.02 14.29 2.97 

T 0 T A L s 9o Recovery 

--------------------------------------
Gross Counc. 
Net Area 
Background 
composite Fit 
Residuals 

13187.0000 
13169.9600 

17.0400 
12965.5019 

204.4581 

100.00 
99.87 
0.13 

98.32 
1.55 

(Dee Fairserv:..s) 

(Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e4598299 
Type: Calibration 

Volu~e: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:.41 

DETECTOR: MCB 5 Input 5 (Det #45) 
Effic~ency: 23.52% Chern. Recovery: 0.00% 
Total Eff.: 23.52% Manual:lOO.OO% 

CALIBRAT!ON: 3514.81 + 4.96661 * Chn + -0.000407118 cr.n **2 keV 
O=ig~nal: 3383.43 T 5.7029 * Chn + -0.0014 Chn **2 keV 

?ile: C:\USER\ALPHA\CALIB\CAL03512.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:39:47 

Live Time: 3600.00 Real Time: 3601.70 Sec. 
Spect=um File: C:\USER\ALPHA\CALIB\CAL0377l.CHN 

Backgro~~d Fi:e: C:\USER\ALPHA\BKGND\BOOC3744.CHN 
Nuclide L.:Or.ar_y: C: \USER\ALPHA\ALPHAVIS .ALB 

ANALYSIS Me-c:::oci: Absolute Peak Search And Fit 
Results: CA::..0377l 

p ::!: F. K s 
:: r . .::.. -~'!.:-.a :. ?WHM Height Gross Backgrcu:-.d Net Area 

4l:).72 18.47 189.79 5069.53 0.38 5069.14 
2 .. 340.04 19.23 215 .. 12 5484.56 0.32 5484.24 
3. 240.91 28.15 165.05 4907.28 0.14 4907.14 

!) E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nucliae. Ratio (keV) (keV) Tau DPM MDA 

. CPM 

84.49 
91.40 
81.79 

% Error 

~----------------------------~----------------------------------------~----
' Am-24:: ~· 

2. Pu-239 
3. ':::'!::-230 

Analyzed 3v: 

Checked 3y: 

0.86 5486.00 106.611 1. 8021 359.21 0.34 2.75 
0.73 5156.60 105.445 2.0380 388.62 12.59 2.65 
:.76 4687.70 137.836 2.617: 347.73 5.84 2.80 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

15297.0000 
15294.0000 

3.0000 
15461.3605 

167.3605 

100.00 
99.98 

0.02 
101.07 

1.09 

(Dee Fairservis; 

(Don·ukele) 

3.19. 



A ~ P H A V I S I 0 N C A ~ I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e4698299 
Type: Calibration 

Vol~me: l Total, 1 Aliquo~ 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 5 Input 6 (Det #46) 
Efficiency: 21.36% Chern. Recovery: 0.00% 
Total Eff.: 21.36% Manua1:100.00% 

CALIBRATION: 3468.87 + 5.18274 * Chn + -0.000575674 Chn **2 keV 
Original: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 

Fila: C:\USER\ALPHA\CAL!B\CAL035l3.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:39:53 

Live Time: 3600.00 Real Time: 3601.68 Sec. 
Spectrum File: C:\USER\A~PHA\CALIB\CAL03772.CHN 

Background File: C:\USER\ALPHA\BKGND\BC003745.CHN 
Nuclide ~i~~ary: C:\USER\A~PHA\AL?a~VIS.ALB 

ANALYSIS Method: Absolute Peak search And Fit 
ResuJ.:cs: CAL03772 

p E A K s 
Channel FWHM Height Gross Background Net Area 

1. 407.66 
2 .. 338.36 
3. 24:.66 

~Juc:!.:de 

1 Am-241 
2. ?u-239 
3. ~h-230 

18.72 186.73 4687.70 0.63 4687.07 
2.4.04 220.36 5613.92 0.10 5613.82 
13.58 168.58 5585.40 0.48 5584.92 

D E c A y c 0 R R E c T E i) R .E s u L T s 
Br. Er..e:::-gy Width Aliquot 

Rat:.o (keV) (keV) Ta:.:.. DPM MDA 

0.86 5486.00 103.818 2.0178 365.72 0.39 
0.73 5156.60 98.395 1.3770 438.03 11.07 
0.76 4687.70 125.693 0.9300 435.78 6.95 

T 0 T A L s % Recovery 

--------------------------------------
Gross Coun~ 
Net Area 
Background 
Composite Fit 
Residuals 

15981.0000 
15977.0400 

3.9600 
15887.0143 

90.0257 

100.00 
99.98 
0.02 

99.41 
0.56 

CPM 

78.12 
93.56 
93.08 

% Er:::-or 

2.86 
2.62 
2.62 

Analyzed By: (Dee Fairservis) 

Checxed By: (Don Ukele) 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e4798299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 5 Input 7 (Det #47) 
Efficiency: 23.98% Chern. Recovery: 0.00% 
Total Eff.: 23.98% Manual:100.00% 

CALIBRATION: 3543.5 + 4.79324 * Chn + -3.40502e-005 Chn **2 keV 
Original: 3422.54 + 5.6099 * Chn ~ -0.0013 Chn **2 keV 

F~le: C:\USER\ALPHA\CA~IB\CAL03514.CHN 
ACQ~ISITION: 512 Channels SpectruQ Acq~ired: 26-0ct-98 08:39:59 

Live Time: 3600.00 Real Time: 3601.70 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03773.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003746.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: CAL03773 

p ::;: A K s 
Channel FWHM He~ght Gross Background Net Area 

' 406.43 
2. 337.34 
~- 23~.lL 

N~clide 

Azn-241 
2. ?t.:-239 
3. ':'h-230 

33.38 159.34 4642.:1 0.29 4641.82 
24.94 196.06 5696.82 0.29 5696.53 
23.49 l49.09 5236;09 0.23 5235.86 

D E c A y c 0 R R E c T E D R E s u L T s 
.Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.86 5486.00 146.156 3.4150 322.62 0.32 
0.73 5156 ... 60 129.444 2.3192 395.92 11.92 
0.76 4687.70 156.052 2.0562 363.90 8.54 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

16185. oo·ao 
16182.1200 

2.8800 
15701.0082 

481.1118 

100.00 
99.98 
0.02 

97.01 
2.97 

CPM 

77.36 
.94. 94 
87.26 

% Error 

2.88 
2.60 
2.71 

Analyzed By: (Dee Fairservis) 

Checked 3y: (Don Ukele) 



A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e4898299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.51% Chern. Recovery: 0.00% 
Total Eff.: 21.51% Manual:lOO.OO% 

CALIBRATION: 3573.44 + 4.60682 * Chn + 0.000214882 Chn **2 keV 
O=iginal: 3638.32 + 4.1965 * Chn + 0.000847 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03515.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:40:06 

Live Time: 3600.00 Real Time: 3601.70 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03774.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003747.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: CAL03774 

P E A K S 
Channel FWHM Height Gross Background Net Area 

1. 407·. 42 
2. 338.32 
3. 239.20 

Nuclide 

1. Am-24! 
2. Pu-239 
-' . '!'l':-230 

33.30 160.55 4587.77 0.84 4586.93 
24.21 187.71 5574.10 0.27 5573.83 
31.72 148.04 4723.42 0.26 4723.16 

D E C A y c 0 R R E C T E D R E S u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau PPM MDA 

0.86 5486.00 144.765 3.5255 355.41 0.40 
0.73 5156.60 129.579 2.1572 431.88 12.56 
0.76 4687.70 149.847 2.7288 365.97 9.45 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

14978.0000 
14973.9200 

. 4.0800 
14885.2907 

88.6292 

100.00 
99.97 

0.03 
99.38 
0.59 

CPM 

76.45 
92.90 
78.72 

% Error 

2.89 
2.63 
2.85 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f1898299 
Type: calsource2 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 2 (Det #18) 
Efficiency: 23.53% Chern. Recovery: 0.00% 
Total Eff.: 23.53% Manual:100.00% 

CALIBRATION: 3484.94 + 5.1401 * Chn + -0.000371 Chn **2 keV 
Original: 3484.94 + 5.1401 * Chn + -0.000371 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03748.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 09:52:34 

Live Time: 1200.00 Real Time: 1200.82 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03776.CHN 

Background File: C:\USER\ALPHA\BKGND\B000372l.CHN 
Nuclide Library; C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03776 

P E A K S 
Channel Start End FWHM Height Background Net Area 

l. 

l. 

242.96 210 270 4.00 1432.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th-230 0.76 

Energy 
(keV) . 

4711.88 

Width 
(keV) 

19.839 

Tau 

2.0000 

0.04 7952.96 

R E S U L T S 
Aliquot 

DPM MDA 

1690.00 0.85 

T 0 T A L S % Recovery 

-----------------------------~--------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

8067.0000 
8066.1200 

0.8800 
7953.0000 

113.1200 

100.00 
99.99 
0.01 

98.59 
1.40 

CPM 

397.65 

% Error 

2.20 

Analyzed By: -----~---·------~------------------------------- (Dee Fairservis) 

Checked By: (Don Ukele) 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f1998299 
Type: calso'-lrce3 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 3 (Det #19) 
Efficiency: 20.59% Chern. Recovery: 0.00% 
Total Eff.: 20.59% Manual:lOO.OO% 

CALIBRATION: 3695.97 + 3.8025 * Chn + 0.0016 Chn **2 keV 
Original: 3695.97 + 3.8025 * Chn + 0.0016 Chn **2 keV 

F~!e: C:\USER\ALPHA\CALIB\CAL03749.CHN 
ACQUISIT:CN: 512 Channels Spectrum Acquired: 26-0ct-98 09:52:39 

Live Time: 1200.00 Real Time: 1200.84 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03777.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003722.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE3.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Resul~s: CAL03777 

P E A K S 
Channel Start End FWHM Height Background Net Area CPM 

-----~-------------------------~-------------------------------------------
..Lo 244.55 210 270 4.00 612.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

'::1-23C 0.76 

Energy 
(keV) 

4722.82 

Width 
(keV) 

18.342 

Tau 

2.0000 

0.12 4281.88 

R E S U L T S 
Aliquot 

DPM MDA 

1040.00 l.OO 

214.09 

% Error 

3.00 

'!' 0 T A L S % Recovery 

Analyzed By: 

Checked By: 

Gross Count 
Net l'.rea 
Background 
Composite Fit 
Residuals 

4472.0000 
4470.8000 

1. 2000 
4282.0000 

188.8000 

100.00 
99.97 
0.03 

95.75 
4.22 

(Dee Fairservis) 

(Don Ukele) 
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A - P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f2198299 
Type: calsource5 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

~ETECTO~: MCB 2 Input 5 (Det #21) 
Efficiency: 23.19% Chern. Recovery: 0.00% 
Total Eff.: 23.19% Manual:100.00% 

CALIBRATION: 3532.54 + 4.926 "" Chn + -0.000138 Chn **2 keV 
Original: 3532.54 + 4.926 * Chn + -0.000138 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03750.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 09:53:52 

Live Time: 1200.00 Real Time: 1200.82 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03782.CHN 

Back;round F.:..:i.e: C:\USER\ALPHA\BKGND\B0003723.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE5.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03782 

P E A K S 
Channel Start End FWHM Heignt Backgrc~nd 

1. 243.47 210 270 6.00 1309.00 0.16 

D E c A y c 0 R R E c T E D R E 

Net Area 

7421.84 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratic (keV} (keV} Tau DPM 

Th-23C 0.76 4723 .. 71 29.153 3.0000 1600.00 

T 0 T A L S % Recovery 

Gross Coun~ 
Net Area 
Background 
Composite Fit 
Residuals 

772:.. 0000 
7720.0400 

0.9600 
7422.0000 

298.0400 

:oc.oo 
99.99 
0.01 

96.13 
3.86 

MDA 

0.90 

CPM 

371.09 

% Error 

2.28 

Analyzed By: (Dee Fairservis} 

C~ecked By: (Don Ukelei 
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A L ? H A V ! S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAM?LE: f2298299 
Type: calsource6 Sample Collected: 16-Feb-96 08:26:41 

Vol~Qe: 1 Total, 1 Aliq~ot 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.87% Chern. Recovery: 0.00% 
Total Eff.: 20.87% Manual:100.00% 

CALIBRATION: 3548.7 + 4.7541 * Chn + 0.000352 Chn **2 keV 
C=iginal: 3548.7 + 4.7541 ~ Chn + 0.000352 Chn **2 keV 

File: C:\USER\ALPHA\CALI3\CAL03751.CHN 
ACQVIS!T:ON: 5~2 Channels Spec~rum Acquired: 26-0ct-98 09:53:55 

~ive T~rne: 1200.00 Real Time: 1200.82 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03783.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003724.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE6.ALB 

ANALYS:s Ms~hod: Absolu~e Region-Of-Interest 
Resu~ts: CAL03783 

P E A K S 
Channel Start End Fvv'HM Heigh~ Background Net Area 

1. 241.16 210 270 6.00 980.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

r.:_'h-23G 0.76 

Energy 
(keV) 

4715.67 

Width 
(keV) 

29.543 

Tau 

3.0000 

0.04 6426.96 

R E S U L T S 
Aliquot 

DPM MDA 

1540.00 0.96 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composi~e F'
Residuals 

6785.0000 
6783.7200 

1.2800 
6427.0000 

356.7200 

100.00 
99.98 

0.02 
94.72 

5.26 

CPM 

321.35 

% Error 

2.44 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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~ ~ P 2 A V I S I 0 N c A L - B R A T I 0 K F.NALYSIS 
Cc::-e :..a.b 

Slo ... V.PLE: f2398299 
Type: calsource7 Sample Collected: 16-Feb-96 08:26:41 

Vo!ume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 7 (Det #23) 
Efficiency: 23.02% _Chern. Recovery: 0.00% 
Total Eff.: 23.02% Ma~ual:lOO.OO% 

CALIBRAT:ON: 3508.1 + 5.0637 * Chn + -0.000293 Chn **2 keV 
O~iginal: 3508.1 + 5.0637 * Chn + -0.000293 Chn **2 keV 

?i~e: C:\USER\ALPHA\CAL!3\CALC3752.CHK 
ACQCIS:~:o~: 512 Channels Spec~~um Acquired: 26-0ct-98 09:53:58 

L~ve Time: 1200.00 Real Time: 1200.82 Sec. 
Spec-cri..:m File: C:\USER\ALPHA\CALIB\CAL03784.CHN 

Backgr8und File: C:\USER\ALPHA\BKGND\B0003725.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYS:s Method: Absolute Reg~on-Of-Interest 
Results: ~AL03784 

P E A K S 
Channel Start End FWHM Height Background 

~. 242.5G 21C 270 ~.oc ::.299.00 o.c~ 

D E c A y ro 0 R R E c T .:::. :l R E '"' 

Net Area 

736c.96 

s u L ..... s .:. 

Br. Energy Width Aliquot 

l. 

Nuclide ·Ratio (keV) (keV) Tau. DPM 

Th-230 0.76 4718.83 19.686 2.000C 2.600.00 

T C T A ::.. S ~" Recovery 

Gross Cour.~ 
Net Area 
Background 
Composite Fit 
·;{esiduals 

7551.0000 
7549.80JC 

l.200G 
7367.Cl000 
182.8000 

100.00 
S9.98 

0.02 
97.56 
2.42 

MDA 

0.87 

CPM 

36c.35 

% Error 

'2.28 

Analyzed By: (Dee Fairservis) 

CheckeC. By: (Don .Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: :2498299 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 8 (Det #24) 
Ef:=iciency: 22.02% Chern. Recovery: 0. 00-% 
Total Eff.: 22.82% Manual:100.00% 
CAL!BRA~!O~: 3430.23 + 5.4299 * Chn + -0.000828 Chn **2 keV 

Or~ginal: 3430.23 + 5.4299 * Chn + -0.000828 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03753.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 09:54:01 
Live Time: 1200.00 Real Time: 1200.82 Sec. 
Soec~r~m File: C:\USER\ALPHA\CAL!B\CAL03785.CHN 

Backgro~~d File: C:\USER\ALPHA\BKGND\B0003726.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Resul~s: CAL03785 

P E A K S 
c~a~r.ei Start End FWHM Height Background Net Area 

244.95 210 270 4.00 975.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclice Ratio 

Tt-.-230 0. 76 

Energy 
(keV~-

4710.62 

lvidth 
(keV) 

20.097 

Tau 

2. 0000 

0.32 5461.68 

R E S U L T S 
Aliquot 

DPM MDA 

1240.00 0.97 

TOTJ!.LS % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5881.0000 
5879.7600 

1.2400 
5462.0000 
417.7600 

100.00 
99.98 
0.02 

92.88 
7.10 

CPM 

273.08 

% Error 

2. 65 

Analyzed By: (Dee Fairservis) 

Cl:ecked 3y: (Don Ukele) 
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A L P H A V I 5 I 0 N C A L I B R A T I 0 N A N A L Y 5 I 5 
Cere Lab 

SAMPLE: £2598299 
Type: calsource1 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETEC~OR: MCB 3 Inpu~ 1 (Det #25) 
Efficiency: 23.96% Chern. Recovery: 0.00% 
Total Eff.: 23.96% Manual:100.00% 

CALIBRATION: 3432.68 + 5.4696 * Chn + -0.000843 C~~ xx2 keV 
Original: 3432.68 + 5.4696 * Chn + -0.000843 Ch~ **2 keV 

File: C:\USER\ALPHA\CAL!3\CAL03754.CHN 
ACQUIS!~ION: 512 Channels Spectrum Acquired: 26-0ct-98 10:29:37 

Live Time: 1200.00 Real Time: 1201.06 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03787.CHN 

Backgrc:..;;-,c F.:..le: C: \USER\AI..PHA \BKGN!)\300C37:2 7. CP.~: 
Nuc:ide Library: C:\USER\ALPHA\SOURCEl.ALB 

ANALYSIS Method: Absolute Region-of-Interest 
Results: CAL03787 

P E A K S 
Channel Start End FWHM Height Background 

l. 243.37 210 270 8.00 556.00 0.56 

D E c A y c 0 R R E c T E D R E 

Net Area 

5558.44 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Rc.tio (keV) (keV) Tau DPM 

~h-230 0.76 4713.91 40.474 4.0000 1160.00 

T 0 T A L S "" Recovery 
-------~------------------------------
Gross Count 
Net Area 
Background 
Composite F.:..t 
Residuals 

5672.0GOO 
5669.1600 

2.8400 
5559.8000 

110.1600 

:.:;o.~c 

99.95 
0.05 

98.01 
1.94 

MDA 

0.93 

CPM 

277.92 

% Error 

2.63 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 



A L P H A V - S I 0 N C A L ! B R A T I 0 N A N A L Y S I S 
Core :::.ab 

SAMP:::.E: f2698299 
~ype: calsource2 sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 2 (Det #26) 
Efficiency: 25.01% Cham. Recovery: 0.00% 
Total Eff.: 25.01% Manual:lOO.OO% 

CALIBRATION: 3344.55 + 5.9154 * Chn + -0.0015 Chn **2 keV 
Original: 3344.55 + 5.9154 ~ Chn + -0.0015 Chn **2 keV 

F:..le: C: \T:SER\ALP5P..\CALIB\CAL03755. CHN 
ACQuiSITION: 512 C~annels Spectrum Acquired: 26-0ct-98 10:29:40 

~ive Ti=e: 1200.00 Real Time: 1201.06 Sec. 
Spec::r~m File: C:\USER\AL?HA\CALIB\CAL03788.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003728.CHN 
Nuclide :::.ibrary: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Met:hod: Absoluc:e Region-Of-Im:.eresr. 
Result:s: CAL03788 

P E A K S 
Channe: Start End ?WHM Height Background Net Area 

' .... 

l. 

246.78 210 270 6.00 841.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th-230 0.76 

Enargy 
(keV) 

4713.02 

Width 
(keV) 

31.050 

Tau 

3.0000 

0.24 8452.76 

R E S U L T S 
Aliquot 

DPM MDA 

1690.00 0.85 

T 0 T A L S % Recovery 

-----------------------------~--------
Gross Counc: 
Net Area 
Background 
Composite F:..t 
Residuals 

8608.0000 
8606.4800 

1.5200 
8453.0000 

153.4800 

100.00 
99.98 

0.02 
98.20 
l. 78 

CPM 

422.64 

% Error 

2.13 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 



A ~ P E A V I S I 0 N C A L I S R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f2798299 
Type: calsource3 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 3 (Det #27) 
Efficiency: 20.93% Chern. Recovery: 0.00% 
Total Eff.: 20.93% Manual:100.00% 

CALIBRATION: 3389.18 + 5.5326 * Chn + -0.000852 Chn **2 keV 
Original: 3389.18 + 5.5326 * Chn + -0.000852 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CALC3756.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 26-0ct-98 10:29:45 

Live Time: 1200.00 Real Time: :201.06 Sec. 
Spect~um File: C:\USER\ALPHA\CAL!B\CAL03789.CHN 

Backgroun~ File: C:\USER\ALPHA\BKGND\B0003729.CHN 
Nuc~ide Library: C:\USER\ALPHA\SOURCE3.AL5 

~~ALYSIS ~ethod: AbsoluLe Region-Of-In~erest 
Results: CA~03789 

P E A K S 
Ch~~nel Star~ End FWHM Height Background Net Area 

.::!4-:'.31 210 270 6.00 410.00 0.48 4352.52 

D E c A y c 0 R R E c T E D R E s 'J ~ T s 
Br. Energy Width· Aliquot 

Nuclide Ratio (keV) (keV) ·Tau DPM MDA 

CPM 

217.63 

% Error 
---------------------------------------------------------------------------·-

Th-230 0.76 4707.92 30.662 3.0000 1040. oo· 1.05 2.97 

T C T A :. S 

.:;ross CounL 
Net Area 
Background 
Composite Fit 
Residuals 

4596.0000 
4594.5600 

1. 4400 
4353.0000 

24:.5600 

% Recovery 

100.00 
99.97 

0.03 
94.71 

::.26 

Analyzed By: ~~~~·~.·~~~-------------------------------------
cr.ecked 3y: 

(Dee Fairservis) 

{Don ~kele) 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f2898299 
?ypa: calso~rce4 sarr.p~e Collec~ed: 16-Feb-96 08:26:41 

Volu~e: 1 Total, 1 Aliquo~ 

DETEC~OR: MCB 3 Input 4 {Det #28) 
Efficiency: 21.38% Chern. Recovery: 0.00% 
Total Eff.: 21.38% Manual:100.00% 
CALIB~TION: 3394.73 + 5.7129 * Chn + -0.0012 Chn **2 keV 

Original: 3394.73 T 5.7129 * Chn + -0.0012 Chn **2 keV 
?~:e: C:\USER\ALPHA\CALIB\CA~03757.CHN 

ACQ~ISITIOK: 512 Channels Spectrum Acquired: 26-0ct-98 10:29:49 
Live Time: 120C.OO Real Time: 1201.08 Sec. 
Spec~r~m File: C:\USER\ALPHA\CALIB\CAL03790.CHN 

3ackground File: C:\USER\AL?HA\BKGND\B0003730.CHN 
~uc::.:..ce Library: 8:\USER\ALPHA\SOURCE4.ALB 

ANALYSIS ~e~nod: Absolu~e Region-Of-In~eres~ 
Resul~s: CAL03790 

P E A K S 
Ch~n~e~ S~ar~ End neigh~ Background 

~- 244.59 2i0 270 2.00 361.00 0.24 

..; E c A ., c 0 R R E c T E D R E 

Net Area 

5131.76 

s u L T s 
Br. E!'lers·y Width Aliquo~ 

N~c~iC.e Ratio (keV) (keV} Tau DPM 

':'L-230 C.76 4720.28 41.007 4.0000 1200.00 

T 0 T A L S % Recovery 

Gross Cou:n:: 
Ne~ Jl.rea 
Sackgroun<i 
Composi~e Fit 
Residuals 

5509.0000 
5506.9600 

2.0400 
5132.0000 

374.9600 

100.00 
99.96 
0.04 

93.16 
6.81 

MDA 

0.99 

CPM 

256.59 

% Error 

2.74 

{Dee Fairservisj 

c::-:eckeci 3v: {Don Ukele} 
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. . ~ ? n A .J 7 S : 0 N C A - I B R A T _ 0 X 
Core Lab 

SAMPLE: f2998299 
Type: calsourceS Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquo~ 

DETECTOR: MCB 3 Input 5 (Oet #29) 
Ef!iciency: 24.42% Chern. Recovery: 0.00% 
Total E!=.: 24.42% Manual:100.00% 

CALIBRATION: 3423.9 + 5.5467 * Chn + -0.001 Chn **2 keV 
Origin~l: 3423.9 + 5.5467 * Chn ~ -0.001 Chr. **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03758.CHN 
ACQCISI?IO~: 512 Channels Spectrum Acquired: 26-0ct-98 10:29:59 

Live Tiffie: 1200.00 Real ~ime: 1201.08 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03791.CHN 

Background File: C:\USER\ALPHA\BKGND\9000373l.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCES.ALB 

ANALYSIS Me~hod: Absolute Region-Cf-Interes~ 
Results: CAL0379: 

P E A K S 
Channel Star~ End FWHM Heigh~ Backgro~nd 

24!.:··. 45 22.:J 270 s.oo 664.00 o.:.c 

D ::> c A y c 0 R R E c T E ;) R E 

Net Jl.rea 

78:5.34 

s u L T s 
Br. Energy Width Aliquot 

l .. 

Nuc:ice Ratio (keV) (keV) Tau DPM 

Th-230 0.76 4720.05 40.462 4.0000 1600.00 

':' 0 T A L S 0
o Recovery 

-------------------~------------------
Gross Co<1n~ 
i\et Area 
Background 
Composite Fit 
Residuals 

8166.0000 
8164.5608 

:!..4400 
7816.0000 

348.5600 

108.00 
99.98 

0.02 
95.72. 

4.27 

MDA 

0.85 

C?M 

39C.79 

% Error 

2.22 

Analyzed By: (Dee Fairservis} 

Checked By: (Don Ukele) 
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A ~ r n A V I S I 0 N C A L I S R A T I 0 N A N A L Y S I S 
Core Lao 

SAMP:.z: £3098299 
Type: ;;also'..l::::::e6 Sample Collected: 16-Feb-96 08:26:41 

Volume: : Total, 1 Aliquot 

DETECTOR: MCB 3 Input 6 (Det #30) 
Effi::iency: 20.30% Chern. Recovery: 0.00%· 
Total E::.: 20.30% Man'..lal:100.00% 

CALIBRAT:CN: 3346.74 + 6.0227 * Chn + -0.0017 Chn **2 keV 
Or~gin&l: 3346.74 + 6.0227 * Chn + -0.0017 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03759.CH~ 
ACQ0IS=TIO~: 512 Channels Spectrum Acquired: 26-0ct-98 10:30:05 

Live T~~e: 1200.00 Real Time: 1201.06 Sec. 
Spect~u~ File: C:\USER\ALPHA\CALIB\CAL03792.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003732.CHN 
~uclide :.ibrary: C:\USER\ALPHA\SOURCE6.ALB 

ANALYSIS ~ethoa: Absolute Region-Of-Interes~ 
~es~its: CAL03792 

P Z A K S 
S.ho.nne:C Sta:::-t End FWHM Height Background Net Area 

:;:44.23 210 270 8.00 594.00 

s.
Rati;:. 

Ene::gy 
(iceV) 

C R R E C 
Width 
(keV) Tau 

0.20 6252.80 

R ~ S tJ I. T S 
A1iq'..lot 

DPM MDA 

CPM 

312.64 

% Error 

-----------------~---~-----------------------------------------------~-----
T!:-230 C.76 4716.24 41.539 4.0000 l540.00 1. 03 2.48 

T 0 T A L S % Recovery 

Gross Count 
i"e:: Area 
Background 
Composite Fit 
Residuals 

6593.0000 
6591.5200 

1.4800 
6253.0000 
338.5200 

100.00 
99.98 

0.02 
94.84 

5.2.3 

(Dee Fairservis) 

(Dor. Ukel.e) 
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A L ? H A V I S I 0 N C A L I B R A T ! 0 N A N A L Y S I S 
Core Lab 

SAM?LE: f3198299 
Type: calso·..lrce7 Sample Collected: 16-Feb-96 08:26:41 

Vol~::-.e: :. 7otal; 1 Ali.quot 

DETECTOR:·McB 3 Input 7 (Det #31) 
Efficiency: 23.32% Chern. Recovery: 0.00% 
Total Eff.: 23.32% Manual:100.00% 
CALIBRAT:O~: 3482.5 + 5.3072 w Chn + -0.000706 Chn ~*2 keV 

Original: 3482.5 T 5.3072 w Chn T -0.000706 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03760.CHN 

?.CQU:SITION: 512 Channels Spectru:7\ Acqui.:::-ed: 26-0ct-98 10: ~0: ll 
Live ?i.me: 1200.00 Real Time: l2Cl.J6 Sec. 
Spect:.:::-~rn File: C:\USER\AL?~A\CAL!B\CAL03793.CHN 

Background File: C:\USER\AL?HA\BKGND\B0003733.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03793 

PEI>.KS 
Height 3ackgrou~d. Net Area 

242.5C 210 270 8.00 715.00 0.16 7462.84 

D E c A y c Q R R E c ~ E -:;, R E s u L T S· ~ 

Br. Energy 1-Hdtr-. ?.l.iquot 
Nuc_.::.de Ratio (keV) (keVj rf•- . 

~<Ol-
""\PM 
J ... .... 

M.T' ., 
• l..ld 

Th-230 0.76 4727.96 39.718 4.0000 1600.00 0.89 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

766l.OOOO 
7659.6000 

1.4000 
7463.0000 

196.6000 

lOC.OO 
99.98 

0.02 
97.42 

2.57 

CPM 

373.14 

'io Error 

2.27 

_t~..nalyzed 3y: (Dee Fairservis) 

Cl-.ecked 3y: (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f3298299 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

vc:~xe: l Tc~ai, l Al~quc~ 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.11% Chern. Recovery: 0.00% 
Total Ef=.: 21.11% Manual:100.00% 
CA~!B~~TION: 3343.57 + 5.9906 ~ Chr. + -0.0016 C~n **2 keV 

~r~Jina:: 3~43.57 T 5.99C6 • Chn ~ -0.0016 Chn *~2 keV 
?~:e: C: \DSER\l'.L?EA \CA:..:B\CJl..L03 761. CHN 

ACQUISITION: 512 Chanr.els Spec~rum Acquired: 26-0ct-98 10:30:16 
Live ~i~e: 1200.00 Real Time: 1201.06 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03794.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003734.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Me~hod: Absclu~e Region-Of-Interest 
Resul~s: CAL03794 

P E A K S 
FWn.-1 Height Background 

24-4.32 210 270 6.00 772.00 0.12 

D E c A y c 0 R R E C T E D R E 

Net Area 

5235.88 

s u L T s 
·sr. Energy Width Aliquot 

l. 

N~c:ide Ratio (keV) (keV) Tau DPM 

·:::.-230 0. 76 4-71:..68 31.253 3.0000 1240.00 

T 0 T A L S % Recovery 

Gross Cou:1t 
~et Area 
3ackground 
Composite Fit 
Residuals 

5666.0000 
5664.4800 

1. 5200 
5236.0000 

. 428.4800 

100.00 
99.97 
0.03 

92.41 
7.56 

MDA 

0.98 

CPM 

261.79 

% Error 

2. 7l 

Analyzed By: (Dee Fairservis) 

c:r.eckea 3y: (Don Ukele) 

336 



A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f3398299 
Type: calsourcel Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.45% Chern. Recovery: 0.00% 
Total Eff.: 24.45% Manua1:100.00% 

CALIBRATION: 3599.38 + 4.5034 * Chn + 0.00027 Chn **2 keV 
Original: 3599.38 + 4.5034 * Chn + 0.00027 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03775.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 13:14:28 

Live Time: 1200.00 Real Time: 1201.04 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03819.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003735.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCEl.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03819 

P E A K S 
Channel Start End FWHM Height Background Net Area 

1. 

1. 

246.49 210 270 8.00 619.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th-230 0.76 

Energy 
(keV) 

4725.84 

Width 
(keV) 

37.092 

Tau 

4.0000 

0.32 5672.68 

R E S U L T S 
Aliquot 

DPM MDA 

1160.00 0.88 

T 0 T A L S t Recovery 

Gross Co~nt 
Net Area 
Background 
Composite Fit 
Residuals 

. . . 

5786.0000 
5784.2400 

1. 7600 
5673.0000 
111.2400 

100.00 
99.97 

0. 03· 
98.05 
:.92 

CPM 

283.63 

% Error 

2.60 

Analyzed By: ~ (Dee Fairservis) 

Checked By: (Don Ukele) 
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A L P H A V ! S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAM?LE: f3498299 
Type: calsource2 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 24.70% Chern. Recovery: 0.00% 
Total Eff.: 24.70% Manual:100.00% 

CALIBRATION: 3493.91 + 5.0508 * Chn + -0.00021 Chn **2 keV 
Original: 3493.91 + 5.0508 * Chn + -0.00021 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03763.CHN 
ACQUIS:TION: 512 Channels Spectrum Acquired: 26-0ct-98 13:14:33 

Live TiQe: 1200.00 Real Time: 1201.04 Sec. 
Spec~~~m File: C:\USER\ALPHA\CALIB\CAL03820.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003736.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Res~lts: CAL03820 

P E A K S 
Cr.annel Star~ End FWHM Height Background Net Area 

1. 243.46 210 270 6.00 .l-250.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuc:.::.de Ratio 

Th-230 0.76 

Energy 
(keV) 

4711.13 

Width 
(keV) 

29.691 

Tau 

3.0000 

0.04 8348.96 

R E S U L T S 
Aliquot. 

DPM MDA 

1690.00 0.81 

T 0 'I' A L S % Recovery 

--------------------------------------· 
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

8484.0000 
8483.2800 

o. 7200 
8349.0000 

134.2800 

100.00 
99.99 
0.01 

98.41 
1. 58 

CPM 

417.45 

% Error 

2.15 

Analyzed ay: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A ~ ? H A V ! S I 0 K C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: £3598299 
Type: calsource3 Sa~ple Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.05% Chern. Recovery: 0.00% 
Total Eff.: 20.05% Manual:lOO.OO% 

CALIBRATION: 3379.96 + 5.741 * Chn + -0.0013 Chn **2 keV 
Original: 3379.96 + 5.741 * Chn + -0.0013 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03764.CHN 
ACQUISITION: 5l2 Channels Spectrum Acquired: 26-0ct-98 13:14:37 

Live Time: 1200.00 Real Time: 120l.04 Sec. 
Spectr~m File: C:\USER\ALPHA\CALIB\CAL0382:.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003737.CHN 
Nuclide Llbrary: C:\USER\ALPHA\SOURCE3.AL3 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03821 

P E A K S 
Channel Star~ End FWHM He~gnt. Background 

l. .243.74 21J 27C 4.00 626.00 8.16 

D E c A y c 0 R R E c T E ;) R E 

Net Area 

4170.84 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM 

':'h-230 0.76 4702.03 20.429 2.00CO 1040.00 

T 0 T A L S % Recovery 

----~---------------------------------· 
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

4418.0000 
4417.1600 

0.8400 
4171.0000 

246.l600 

100.00 
99.98 

0.02 
94.41 

5.57 

MDA 

1.04 

CPM 

208.54 

% Error 

3.03 

Analyzed_ i:.y: (Dee Fairser7is) 

Checked By: (Don Ukele} 

33~-



A ~ p H A v T s I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: !3698299 
Type: calsot.<rce4 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 4 (Det #36) 
Efficiency: 22.51% Chern. Recovery: 0.00% 
Total Eff.: 22.51% Manual:100.00% 

CALIBRATION: 3359.73 + 5.902 x Chn + -0.0015 Chn **2 keV 
Origina~: 3359.73 + 5.902 * Chn + -0.0015 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03765.CHN 
ACQU1S1T:ON: 512 Channels Spectrum Acquired: 26-0ct-98 13:14:41 

Live Time: 1200.00 Real Time: 1201.04 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03822.CHN 

Backgrou~d File: C:\USER\ALPHA\BKGND\B0003738.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE4.ALB 

A:~ALYSIS ~'le1:hod: Absolute Region-Of-Interest 
Resu:ts: CAL03822 

P E A K S 
Channel Start End FWHM Height Background Net Area 

242.86 210 270 14.00 338.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th-230 0.76 

Energy 
(keV) 

4704.63 

Width 
(keV) 

72.428 

Tau 

7.0000 

0.32 5402.68 

R E S U L T S 
Aliquot 

DPM MDA 

1200.00 0.95 

T 0 T A L S % Recovery 

-----~--------------------------------
Gross Count 
Net Area 
3ackgrou:ld 
Ccmpos~te Fi-:: 
Residuals 

5847.0000 
5844.2400 

2.7600 
5403.0000 

441.2400 

100.00 
99.95 

0.05 
92.41 

7.55 

CPM 

27C.l3 

% Error 

2.67 

Analyzed By: (Dee. Fairservis) 

Checked By: (Don Ukele) 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMF::.2: f3898299 
Type: calsocrce6 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 6 (Det #38) 
Ef~ic~ency: 20.60% Chern. Recovery: 0.00% 
Total Eff.: 20.60% Manual:100.00% 

CALIBRF.TION: 3510.95 + 5.0206 w Chn + -0.000315 Chn **2 keV 
Cr~g~na~: 3510.95 + 5.0206 * Chn + -0.000315 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03766.CHN 
ACQUISITIO~: 512 Channels Spectr~m Acquired: 26-0ct-98 13:14:54 

Live Time: 1200.00 Real ~ime: 1201.02 sec. 
Spec~rum File: C:\USE~\AL?HA\CALIB\CAL03323.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003739.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE6.ALB 

ANALYSIS Method: Absolute Region-Of-!nterest 
Rasults: ~A::.03823 

P E A K S 
c~a~ne: Start End FWHM Heignt Background 

245.91 210 270 12.00 393.00 0.28 

D ~ c A y c 0 R ~ E c ""' E ..J ~ :2 -

Net Area 

6343.72 

s TT ~ T s v 

Br. Energy Width Aliquot 

l. 

Nuclide Ratio (keV) 

':'h-230 0.76 4726.50 

Gross Coum: 
Net Area 
Background 
Composite Fit 
rtesiduals 

(keV) Tau DPM MDA 

58.388 6.8000 :!.540.00 1.04 

~c.. Rec~ver~' 

6646.0000 100.00 
6644.3200 99.97 

1.6800 0.03 
6344.0000 95.46 

300.3200 ~.52 

CPM 

317.19 

% Error 

2.46 

Jl.nalyzed 3y: (Dee Fairservis) 

Checked By: (Don Ukele; 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core i..ab 

SAMPL::::: !.3998299 
Type: .::also<lrce7 Sample Collected: 16-Feb-96 08:26:41 

Vclurne: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.16% Chern. Recovery: 0.00% 
Total Eff.: 23.16% Manual:100.00% 

CALIBRAT:O~: 3567.49 + 4.778 * Chn keV 
Original: 3567.49 + 4.778 * Chn keV 

File: C:\USER\ALPHA\CALIB\CAL03795.CHN 
ACC:I..JI5IT:ON: 5l2 Channels Spectrum Acquired: 26-0ct-98 13:14:58 

~ive Time: 1200.00 Real Time: 1201.04 S_ec. 
Spectr~~ F~le: C:\USER\ALPHA\CALIB\CAL03824.CHN 

B&ckgrcund File: C:\USER\ALPHA\BKGND\B0003740.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
rtesults: CAL03824 

P E A K S 
C~an~el Start End ~WHM Height Background 

..... 2.::;.4.76 21C 270 6.00 903.00 0.12 

D E: c A y c 0 R RE c T E D R E 

Net Area 

7411.88 

s r· ._) L T s 
Br. Energy vlidth Aliquot 

Nuc2..ide Rc.t io (keV) (keV} Tau !::PM 

Th-230 0.76 4736.95 28.668 3.0000 1600.00 

T 0 T A L S % Recovery 

Gross Count 
~e:: Jl.::-ea 
Background 
Composite Fit 
Residuals 

7576.0000 
7574.7200 

1. 2800 
7412.0000 

162 0 7200 

100.00 
99.98 
0.02 

97.84 
2.15 

MDA 

0.89 

CPM 

370.59 

% Error 

2.28 

.::>.nc.lyzed 3y: (Dee Fairservis) 

c:-,ecked By: (Don Ukele) 
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A ~ ? H A V ! S I 0 N C A L I B R A T I 0 N ANF-.LYSIS 
Core Lab 

SAMPLE: f40SB299 
~ype: =alsource9 Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 4 Input 8 (Det #40) 
Efficiency: 22.79% Chern. Recovery: 0.00% 
Total E=f.: 22.79% Manual:100.00% 

CALIBRATION: 3510.28 + 4.9648 * Chn + -0.000218 Chn **2 keV 
O~iginal: 3510.28 ~ 4.9648 ~ Chn + -0.000218 Chr. **2 keV 

? !...:.e: C: \USErt\ALPHA \Cl'.LIB\CAL03768. CHN 
ACQC:s:~:o~: 512 Channels Spectrum Ac~uired: 26-0ct-98 13:15:03 

Live ~~ne: 1200.00 Real Time: 1201.02 Sec. 
Spectrun File: C:\USER\ALPHA\CALIB\CAL03825.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003741.CHN 
Nuclide Lib=a=y: C:\USER\ALPHA\SOURCE9.ALB 

ANALYS:s Method: Absolute Region-Of-Interest 
Results: CAL03825 

P E A K S 
Cha~ne~ Star~ Enc FWHM Heigh~ dacxgrounc 

246.92 2D 270 10.00 . 428. O·J :J.24 

[, E c A y c 0 R R E c '::' E D R E 

Net Area 

5651.76 

s u L T s 
8:::-. Energy Width Aliquot 

NucL.de Ratio (keV) (keV) Tau DPM 

':'~.-230 0-76 4722.90 48.571 5.)000 12.40.00 

~ 0 T A L S 9.; Recovery 

Gross Coum: 
Ne~ Area 
Background 
Composite Fit 
Residuals 

6053.0000 
6051.6000 

1.4000 
5652.0000 

399.6000 

100.00 
99.98 

0.02 
S3.38 

6.60 

MDA 

0.93 

CPM 

282.5::7 

% Error 

2.61 

Analyzed 3y: (Dee Fairservis) 

Checked 3y: (Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: f4198299 
Type: calsource1 Sample Collected: 16-Feb-96 08:26:41 

Vcl~me: 1 Total, 1 Aliquot 

DETECTOR: MCB S Input 1 (Det #41) 
Efficiency: 24.94% Chern. Recovery: 0.00% 
Total Eff.: 24.94% Manual:100.00% 

CALIBRATION: 3366.93 + 5.8905 * Chn + -0.0017 Chn **2 keV 
Original: 3366.93 + 5.8905 * Chn + -0.0017 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03769.CHN 
ACQD~S:TION: 512 Channels Spect~um Acquired: 26-0ct-98 11:39:36 

~ive Ti~e: :200.00 Real Time: 1200.72 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03796.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003742.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCEl.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Resu:ts: CAL03796 

P E A K S 
Channel Start End FWHM Height Background Net Area 

246.59 210 270 8.00 527.00 

D E C A Y 
Br. 

Nuclide Ratio 
Energy 

(keV) 

C 0 R R E C T E D 
Width 
(keV) Tau 

0.20 5785.80 

R E S U L T S 
Aliquot 

DPM MDA 

CPM 

289.29 

% Error 

-------~-------------------------------------------------------------------
1. T!":.-230 0.76 4716.09 40.417 4.0000 1160.00 Q.84 2.58 

Analyzed By: 

Checked By: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

~ 
~I 

5868.0000 
5867.0400 

0.9600 
5786.0000 

81.0400 

% Recovery 

100.00 
99.98 
0.02 

98.60 
1.38 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V I S I 0 N C A L I a R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: £4498299 
Type: calsource4 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 4 (Det #44) 
Efficiency: 22.04% Chern. Recovery: 0.00% 
7otal Eff.: 22.04% Manual:100.00% 

CALIBRATION: 3469.31 + 5.0733 * Chn + -0.000342 Chn **2 keV 
Origi~al: 3469.31 + 5.0733 * Chn + -0.000342 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03770.CHN 
ACQU:SITION: 512 Channels Spectrum Acquired: 26-0ct-98 11:39:41 

~ive Time: 1200.00 Real Time: 1200.74 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03797.CHN 

Backgro~nd File: C:\USER\ALPHA\BKGND\B0003743.CHN 
Nuclide ~~brary: C:\USER\ALPHA\SOURCE4.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03797 

P E A K S 
Channel Start End FWHM Height BacY.ground 

, 247.53 210 270 4.00 807.00 0.76 ..... 

·D E c A y c 0 R R E c T E D R E 

N~t Area 

5289.24 

S·U L T s 
Br. Energy Width lUiquot 

l. 

~h.:c::. ide Ratio (keV) (keV) .Tau DPM 

Th-230 0.76 4704.16 19.616 2.0000 1200.00 

'!' 0 T A :. S ~& Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5545.0000 
5539.3200 

5.6800 
5290.0000 
249.3200 

100.00 
99.90 

0.10 
95.40 
4.50 

MDA 

1.03 

CPM 

264.46 

% Error 

. 2. 70 

Analyzeci Sy: (Dee Fairservis) 

Checked By: (Do::-. Ukele) 
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A ~ P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y 5 I 5 
Core Lab 

SAMPLE: f4598299 
Type: calsource5 Sruaple Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliq~ot 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.69% Chern. Recovery: 0.00% 
Total Eff.: 23.69% Manual:100.00% 

CALIBRATION: 3514.81 + 4.9666 * Chn + -0.000407 Chn **2 keV 
O~igi~al: 35:4.31 + 4.9666 * Chn + -0.000407 Chn **2 keV 

?i~e: ~:\USER\ALPhA\CA~IB\CAL03771.CHN 

ACQuiSITION: 5l2 Cnannels Spectrum Acquired: 26-0ct-98 11:39:51 
Live Time: ~200.00 Real Time: 1200.74 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03798.CHN 

Background File: C:\USER\ALPHA\BKGND\BOOC3744.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE5.ALB 

ANA~YSIS Method: Absolute Region-Of-Interest 
Results: CAL03798 

P E A K S 
Channel Start End FWHM .Height Background Net Area 

2~7.99 21C 270 6.00 1023.00 

D E C A Y C 0 R R E C T E D 
Br. 

0.08 7580.92 

R E S U L T S 
Aliquot 

CPM 

379.05 

Nuc:!.ide Ratio 
Energy 

(keV) 
Width 
(keV} -Tau DPM MDA % Error 

':!:-230 C.76 472.:..44 23.588 3.0000 1600.00 0.86 2.25 

An:.:::.yzed Sy: 

Checked By: 

TOTF-.LS 

Gross Count 
Net Area 
Backgro-:.lnd 
Composite ~it 
Residuals 

7786.0000 
7785.0000 

1.0000 
7581.0000 
204.0000 

% Recovery 

100.00 
99.99 
0.01 

97.37 
2.62 

(Dee Fairservis} 

(Don Ukele) 
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A L ? H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core :::..ab 

SAMPLE: f4698299 
'1'ype: calsource6 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETEC~OR: MCB 5 Input 6 (Det #46) 
Efficiency: 20.29% Chern. Recovery: 0.00% 
Total Eff.: 20.29% Manua1:100.00% 

CALIBRATION: 3468.87 + 5.1827 * Chn + -0.000576 Chn **2 keV 
Original: 3468.87 + 5.1827 * Chn + -0.000576 Chn **2 keV 

~ile: C:\USER\ALPHA\CALIB\CALC3772.CHN 
ACQ~:s:::c~: 512 Channels Spec~r~~ Acquired: 26-0ct-98 11:40:01 

~~ve Time: 1200.00 Real Time: 1200.74 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03799.CHN 

Backgrou~d File: C:\USER\ALPHA\BKGND\B0003745.CHN 
Nuclide. !:...ibrary: C: \USER\ALPHA\SOURCE6.ALB 

ANALYSIS ~ethod: Absolute Region-Of-Interest 
Results: CAL03799 

P E A K S 
Channel Start End FWHM Height Background Net Area 

1. 245.63 210 270 4.00 1021.00 0.20 6250.80 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nucl.ide Ratio (keV) (keV) Tau DPM MDA 

CPM 

312.54 

% Error 

------------------------------------------------~--------------------------
l. Th-230 0.76 4707.14 19.599 2.:JOOO 1540.00 1.03 2.48 

Analyzed By: 

Checked 3y: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fi'::. 
Residuals 

6474.0000 
6472.6800 

1. 3200 
6251.0000 

221.6800 

% Recovery 

100.00 
99.98 

0.02 
S6.55 

3.42 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

SAI-iPLE: f4798299 
Type: calsource7 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 7 (Det #47) 
E=ficiency: 23.31% Chern. Recovery: 0.00% 
Total Eff.: 23.31% Manual:100.00% 

CALIB~~TION: 3543.5 + 4.7932 * Chn + -3.4e-005 Chn **2 keV 
Original: 3543.5 + 4.7932 x Chn + -3.4e-005 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03773.CHN 
ACQUISITION: 512 Channels Spectrum Acqui=ed: 26-0ct-98 11:40:06 

~~ve T~ce: 1200.00 Real Time: 1200.72 Sec. 
Spec~=~m File: C:\USER\ALPHA\CALIB\CAL03800.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003746.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYSIS Method: Absolu~e Region-Of-Interest 
Res~::..ts: CJI.L03800 

P E A K S 
C~annel Start End FWHM Height Background Net Area 

l. 

l. 

245.44 210 270 10.00 

D 3: c A y c 0 
Br. Energy 

Nuc:ide Ratio (keV) 

Th-230 0.76 4717.90 

624.00 

R R E C T E D 
Width 
(keV) Tau 

47.765 5.0000 

0.12 7458.88 

R E S U L T S 
Aliquot 

DPM MDA 

1600.00 0.88 

T 0 T A L S % Recovery 

Gross Coun-:. 
Net Area 
Background 
Composite Fit 
Residuals 

7582.0000 
7581.0400 

0.9600 
7459.0000 

122.0400 

100.00 
99.99 
0.01 

98.38 
1.61 

CPM 

372.94 

% Error 

2.27 

Analyzed By: (Dee Fairservis) 

Cr:ecked By: (Don Ukele) 
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A ~ P H A V ! S ! 0 N C A L I B R A T I 0 N A N A L Y S I S 
Core Lab 

s~~~PLE: f4898299 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total 1 1 Aliquot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.86% Chern. Recovery: 0.00% 
Total Eff.: 2:.86~ Manual:lOO.OO% 

CALIBRATION: 3573.44 + 4.6068 * Chr. + 0.000215 Chn **2 keV 
Origir.al: 3573.44 T 4.6068 * Chn + 0.000215 Chn ~*2 ~eV 

File: C:\USER\ALPHA\CALIB\CAL03774.CHN 
ACQUISITION: 512 Channels Spectr~m Acquired: 26-0ct-98 11:40:12 

Live Time: 1200.00 Real Time: 1200.74 Sec. 
Spec~r~m Fi:e: C:\USER\ALPHA\CALIB\CALC380l.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003747.CHN 
NJc~ide Linra~y: C:\USER\ALPHA\SOURCE9.ALE 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03801 

P E A K S 
Channel Start End FWHM Heigl:1: Background 

l. 247.43 210 270 8.00 634.00 0.16 

D E c A y c 0 R R E c "' E ;) R E 

Net Area 

5420.84 

s u L T s 
Er. Ene::-gy Width Aliquot 

Nu::::..ide Ra1:io (keV) (keV) Tau DPM 

·:r.:.-230 . c. 76 4726.47 37.706 4.0000 1240.00 

T 0 T A L S ~c. Recovery 

Gross coun-::: 
:l!et Area 
Backgrour.d 
Composite Fit 
Residuais 

58:.7.8000 
5815.6400 

1.3600 
5421.0000 
394.6400 

1C0.08 
99.93 

0.02 
93.19 
6.78 

MDA 

0.95 

CPM 

271.04 

% Error 

2.66 

Analyzed By: (Dee Fairservis) 

CheckeC. 3y: (Don Ukele) 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: bl898298 
Type: Background Sample Collected: 25-0ct-98 11:59:46 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 2 (Det #18} 
Efficiency: 23.36% Chern. Recovery: 0.00% 
Total Eff.: 23.36% Manual:lOO.OO% 

CALIBRATION: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 
Original: 3465.45 + 5.2377 * Chn + -0.000511 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03487.CHN 
ACQUIS~TION: 512 Channels Spectrum Acquired: 25-0ct-98 11:59:53 

~ive Time: 30000.00 Real Time: 30000.48 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003721.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: 80003721 

P E A K S 
·Channel FWHM Height Gross Background Net Area 

D E C A Y 
Br. 

Nuclide Ratio 
Energy 

(kEW) 

C 0 R R E C T E D 
Width 
(keV} Tau 

R E S U L T S 
Aliquot 

DPM MDA 

CPM 

% Error 

-----------------------------~---------------------------------------------

Analyzed By: 

Checked 3y: 

T 0 T A L S 

Gross Count 
Net. Area 
Background 
Composite Fit 
Residuals 

22.0000 
22.0000 

0.0000 
0.0000 

22.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N B A C K G R 0 U N ~ A N A L Y S I S 
core Lab 

SAMPLE: bl998298 
Type: Background Sample Collected: 25-0ct-98 11:59:53 

Vol~me: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input ·3 (Det #19) 
Efficiency: 20.99% Chern. Recovery: 0.00% 
Total Eff.: 20.99% Manual:lOO.OO% 

CALIBRATION: 3432.37 + 5.4333 * Chn + -0.000847 Chn **2 keV 
Original: 3432.37 + 5.4333 * Chn + -0.000847 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03488.CHN 
ACQUISI~ION: 512 Channels Spec~=um Acq~~red: 25-0ct-9S 11:59:55 

-~ve Time: 30000.00 Real Time: 30000.48 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003722.CHN 

Background File: 
Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: 60003722 

P E A K S 
Channel FWHM Height Gross Backgro~nd Net Area 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

Nuc.:..id.e .. Ratio 
Energy 

(keV) 
Width 
{keV) 

Analyzed By": 

Checked By: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

30.0000 
30.0000 

0.0000 
0.0000 

30.0000 

100.00 
100.00 

0.00 
0.00 

100.00 

(Don Ukele) 

CPM 

% Error 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2198298 
Type: Background Sample Collected: 25-0ct-98 11:59:58 

Volume: l ~otal, 1 Aliquo~ 

DETECTOR: MCB 2 Input 5 (Det #21) 
Efficiency: 23.41% Chern. Recovery: 0.00% 
Total Eff.: 23.4!% Manua1:100.00% 

CALIBRATION: 3547.39 T 4.7272 * Chn + 0.000312 Chn **2 keV 
Origi~al: 3547.39 + 4.7272 * Chn + 0.000312 Chn **2 keV 

Fi~e: C:\USER\ALPHA\CALIB\CAL03489.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:04 

L~ve Time: 30000.00 Real Time: 30000.48 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003723.CHN 

Background File: 
Nuc:ide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB. 

ANALYSIS Metnod: No Analysis 
Results: B0003723 

P E A K S 
Channel FWHM Height: Gross Background Net Area 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

N<.lcl;.de Ratio 
Energy 

(keV) 
Width 
(keV) 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

24.0000 
24.0000 

0.0000 
0.0000 

24.0000 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2298298 
Type: aackground Sample Collected: 25-0ct-98 12:CO:C4 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.74% Chern. Recovery: 0.00% 
Total Eff.: 20.74% Manual:100.00% 

CALIBRATION: 3450.5 + 5.3903 * Chn + -0.000684 Chn **2 keV 
Original: 3450.5 + 5.3903 * Chn + -0.000684 Chn **2 keV 

F~~e: C:\USER\ALPHA\CAL:B\CAL03490.CHN 
ACQU~SITION: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:06 

Live Time: 30000.00 Real Time: 30000.48 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003724.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: B0003724 

P E A K S 
Channel FWHM Height Gross Background Net Area 

Nuclide 

D E C A Y 
Br. 

C 0 R R E C T E D 
Width 

R E S U L T S 
Aliquot 

Ratio 
Energy 

(keV) (keV) ~au :>PM MOA 

T 0 T A :. S 

Gross Count 
Net Area · 
Background 
Composite Fit 
Residuals 

32.0000 
32.0000 
0.0000 
0.0000 

32.0000 

~, Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

C:-.eckeci 3y: (Dor.. Ukele) 
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A ~ ? H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAM?LE: b2398298 
Type: Background Sample Collected: 25-0ct-98 12:00:06 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 7 (Det #23) 
Ef=iciency: 23.09% Chern. Recovery: 0.00% 
Total Eff.: 23.09% Manual:lOO.OO~ 

CA~IBRATION: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 
Original: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL0349l.CHN 
ACQCIS:T:ON: 512 Channels Spec~rum Acquired: 25-0ct-98 12:00:08 

~ive Time: 30000.00 Real Time: 30000.48 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003725.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Resui~s: 30003725 

P E A"K S 
Channel FWHM Heigh~ Gross Background . Net· Area 

;:; E C A Y 
Br. 

Nuclide Ratio 
Energy 

(keV) 

C 0 R R E C T E D 
Width 
(keV) Tau 

R E S U L T S 
Aliquot 

DPM MDA 

CPM 

% Error 

---------------------------------------------------------~-----------------

Analyzed By: 

Checked By: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

30.0000 
30.0000 

0.0000 
0.0000 

30.0000 

i RecGvery 

100.00 
100.00 

0.00 
0.00 

100.00 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2498298 
Type: Background Sample Collected: 25-0ct-98 12:00:08 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 8 (Det #?4) 
Efficiency: 21.469o Chern. Recovery: 0.00% 
Total Eff.: 21.46% Manual:100.00% 

CAL~B~~TION: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 
Original: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03492.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:11 

Live Time: 30000.00 Real Time: 30000.48 Sec. 
Spectru~ File: C:\USER\ALPHA\BKGND\B0003726.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: 80003726 

P E A K S 

Channel FWHM Heignt Gross Background Net Area CPM 

--------------------------------------------------~------------------------

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) Tau DPM MDA % Error 

~nalyzed By: 

Checked By: 

T 0 ':' A :!:.. S 

Gross Cour..t 
~et Area 
Background 
Composite Fit 
Residuals 

31. OCCJ 
31.0000 

0.0000 
0.0000 

31.0000 

9s Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

(Dee Fo.irservis) 

(Don Ukele) 

355 



A L P H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2598298 
Type: Background Sample Collected: 25-0ct-98 12:00:25 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 1 (Det #25) 
Efficiency: 24.06% Chern. Recovery: 0.00% 
Total Eff.: 24.06% Manual:100.00% 

CALIBRATION: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 
Orig~nal: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03494.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:31 

Live Time: 30000.00 Real Time: 30000.88 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003727.CHN 

i3ackground File: 
Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: B0003727 

P E A K 5 
Channel FWHM Height · Gross Background Net Area 

Nuclide 

D E C A Y 
Br. Energy 

T E D R E S U L T S 
Aliquot 

Ratio (kev) 

C 0 R R E C 
Width 
(keV) Tau DPM MDA 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

71.0000 
71.0000 
0.0000 
c.oooo 

71.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) · 
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A - 4 •• A 'J ~ S : 0 ~ 3 A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b2698298 
Type: Background Sample Collected: 25-0ct-98 12:00:31 

Vo~uffie: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 2 (Det #26) 
Efficie~cy: 25.07% Chern. Recovery: 0.00% 
Total Ef=.: 25.07% Manual:100.00% 

CALIB~~T:ON: 3431.74 + 5.4102 * Chn + -0.000771 Chr. **2 keV 
Origi~~:: 343:.74 + 5.410~ • c~n ~ -C.000771 Ch~ **2 kev 

F~:e: C:\USER\A~PHA\CA~IE\CALC3495.CHN 

AC~~rs:TIO~: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:33 
~~v2 l~rne: 30000.0C Real Time: 30000.88 Sec. 
Spec~r~m F~1e: C:\USER\ALPHA\BKGND\B0003728.CHN 

3acxgro~nd F~le: 

N~cl~de L~brary: C:\USER\ALPHA\ALPHAVIS.ALB 

Results: 30003728 
P E A K S 

FWHM He~ght Gross Background Net Area 

Nuclide 

D ~ ~ A '! c 0 R R E .... 
Br. Er.ergy Width 

Ratio (keV) (keV) 

·!'OT.P.LS 

.:;ross Count 
Net Area 
3ackgro~~c. 

Cornpo~:.~e Fit 
~esiduals 

c T E ::) R E S U L T S 
Aliquot 

Tau DPM MDA 

38.0000 
38.0000 
0.0000 
0.0000 

38.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

(Dee Fairservis) 

C!:eckeC. By: (Don Ukele) 



A - P H A V I S I 0 N 3 A C K G R 0 G N C 
Core Lab 

A N A L Y S I S 

S~~?LE: b2798298 
Type: Background Sample Collec~ed: 25-0c~-98 12:00:33 

Vc~~rr.e: 1 Total, 1 Aliq~o~ 

DETECTOR: l1C:C 3 Inp~t 3 (Det #27) 
Zffic~ency: 20.60% Cherr.. Recove~y: 

Tc~~~ Eff.: 2C.60% Mar.~al:lOO.OO% 

CALIBRA'l':ON: 3420.19 + 5.428 >< Chn.,. -0.000738 Chn ><*2 keV 
C~~g~nal: 3420.19 + 5.428 * Chn.,. -0.000738 Chr. ><><2 keV 

?~~e: C:\GSER\ALPHA\CALIB\CAL03496.CHN 
ACQ~IS:T:O~: 5l2 Channels Spec~r~rn Acc~~rec: 25-0c~-93 :2:00:35 

Spec::~..:.::. ~ :. __ e; -::\_USE:.:;;_ ., .. ;.:....?~A \EK(;ND \3CC03729. CHN 
Backgrou:-.d F.:.le: 
Nu.:::.~G.e :...::..brary: .:: \USER\F.L?HA\~.:..?iii-1\r:s .... L...:..S 

ANA~Ys:s Me~~od: No Analysis 
~es~l~s: 30003729 

P ~ A K S 
FWHM He1.g!:lt: Gross Background 

D ~ c A y c 0 R R E c T E ;:; .rt ~ 

Ne~ Area 

s u L T s 
3::-. Energy Widtr. Aliquo~ 

N~c~icie Rat~c (keV) {keVj Tau DPM MDA % Error 

----------------------------~----------------------------------------------

Checkeci 3y: 

Ne-e F-.rea. 
3ackgrounc. 
...::ompos~t:e F~:: 

Resiciuals 

·CBBt·· . '-:' 

- .. ..... - ~ -- . ....,..._- .... 

~ ""'\ .-. . 
.;;.:. ..... r....,....,v 

:.JOOO 
C.OOOC; 

36.JOOO 

·>; Recovery 

- .- -~ "'\ ... ---- . ...)...; 

-nf"'' """'"' ..... uv.uv 

J.OC 
O.JO 

:oo.oo 

(Dee Fai:::-servi.s) 

{Don Ukele} 
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A L P H A V I S I 0 N B A C K G R 0 U N D 
Core Lab 

A N A L Y S I S 

SF--'1?L:::: b28S8298 
'!'ype: Bc..::kg:::ou:1d Sample Collected: 25-0ct-98 l2:0C:35 

Vol~rne: l Tota:, 1 Al~quot 

~ETECTOR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.64% 
Total Eff.: 21.64% 

Chern. Recovery: 0.00% 
Manual:lOO.OO% 

+ 5.8252 * Chn + -0.0014 Chn **2 keV 
Origina:: 3375.3: + 5.8252 • Chn + -0.0014 Chn •*2 keV 

F~~e: C:\USER\AL?5A\CA~:B\CAL03497.CHN 

?.C-2~Jis::::-:cr·;: 51.2 Char.nels Spectru:n Acq~ired: 25-0ct-98 12:0G:37 
Live ~i~e: 30000.00 Real Time: 30000.88 Sec. 
Spec~~t:·::"', Fi:e: C: \USER\ALPEA \i3KGND\BOOC37 30. CHN 

N~clije Library: C:\USER\ALPHA\ALPHAVIS.ALB 

A~ALYS:s ~ethod: Ko Analysis 
Res~~CS: 30003730 

P E A K S 

~WnM :-ieight Gross Background Net Area 

~~1-:c _ ia.e 

D E c A y c 0 R R E 
Br. Energy Width 

Ratic (keV) (keV) 

'":: 0 T A L S 

Gross Count 
Net Area 
3ackgrounc.. 
Ccmpcsite :;':.r.. 

R.e.sidual.s 

c T E i) R E S U L T S 
Aliquot 

Tau DPM MDA 

% Recovery 

51.0000 100.00 
51.0000 100.00 
0.0000 0.00 
o.ooco 0.00 

51.0000 100.00 

CPM 

% Error 

(Dee Fairserv.l.SJ 

(Don Ukele) 
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?nh\/ ... .5 I 0 N 3 A C K G R 0 ~ N D . A N A - Y. s ~ s 
Core La:O 

SF~1PLE: :02998298 
Type: Background Sample Collected: 25-0ct-98 12:00:38 

Vo~u~e: ~ Total, 1 Aliquo~ 

DETECTOR: MC3 3 Input 5 {Det #29) 
Efficiency: 24.12% Chern. Recovery: 0.00% 
Total ~ff.: 24.12% Manual: 100. 809., 

Cric;~nal: 

3359.46 + 5.8952 * ch~ T -o.oc:4 
3359.46 T 5.8962 • Chn + -O.C814 

F~le: 2:\~SER\ALPHA\CALIB\CA~03498.CHK 

ACQUIS~~:ON: 512 Cha~nels Spec~rum Acquired: 25-0ct-98 12:00:43 
Live T~~e: 300CO.OO Real Time: 30000.88 Sec. 
Spec~rum File: C:\USER\AL?HA\BKGND\B000373l.CHN 

3ackgrot4nd File: 
N·...:c:!.ide Lio.cary: C:\USER\ALPHA\AL?HA'JIS.AL3 

ANALYS:s Me~nod: Nc Analysis 
Resul~s: 3000373: 

P E A K S 
?WHH Heigh~ Gross Background 

D ~ ·~ A y c 0 R R E c ITo E '"' R E '-' - .J 

N.a~ A.ceE.. 

s u :::.. T s 
Br. Energy Width Aliquot 

Nuc:i.de 

Analyzec 3y: 

Cl::e::::.:ed By: 

.Ratio {keV) {keV) 

T 0 T A L S 

Gross Cour.t 
Net Area 
BacKground 
:::c~pos i te F i:::. 
Res~duals 

Tau DPM 

% Recove.:::y 

36.00GC 
35.80S8 

J.OCGC 
:.occc 

100.00 
:..oo.oc 

:J.QJ 

MDA % Error 

{Dee Fairservisi 

{Don Uke:.e) 
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A ~ ~ 2 A ~ I S I 0 N E A C K G R 0 U N D A N A L Y S I S 
Ccr.: Lab 

SAMPLE: b3093298. 
Type: Background Sample Collected: 25-0ct-98 12:00:43 

Vo:ume: l Total, 1 Aliquot 

~ETECTG~: MCB 3 Input 6 (D.:t #30) 
Ef:iciency: 20.73% Chern. Recovery: 0.00% 
To~a: ~f:.: 20.73% Manual:100.00% 

CAI..!ERATIO~: 3362.2 T 5.9334 * Chn + -0.0016 Chn **2 keV 
Origir.al: 3362.2 T 5.9334 * Chn + -0.0016 Chn **2 keV 

?ile: C:\~SER\ALPHA\CAL!B\CAL034SS.CHN 
ACQ0:S:T:ON: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:45 

Live Time: 30000.00 Real Time: 30000.86 Sec. 
Spec~rum File: C:\USER\AL?EA\BKGND\B0003732.CHN 

Background File: 
N~.::;~:.de Libr.J.ry: C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 
.FWHM Height: Gross Ba9kground 

~ E "' A y ~ 0 R R E c ,., 
E :!) R E - ..... '- -

Net Area . CPM 

s u T T s .... 
3r. E::e::-c;)·" Width Aliquot 

N·u.c~ ... ae Ra~.:..c ~keV> (keV} Tau DPM MDA % Error 

-----------------------------------------------------------------~---------

T 0 T A L S 

Gross Count 
:~et: Arec. 
aackgrot;nd 
::::cmposite ?i~ 
Residuals 

37.0000 
37.0000 

0.0000 
0.8000 

37.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

108.00 

(Dee Fairservis) 

(Don Ukele} 



A - P 3 A V I S I 0 ~ 3 A C K ~ ~ C G N ~ A N A L Y S I S 
Core :.ar:: 

S&~PLE: b3198298 
Type: Background Sample Collected: 25-0ct-98 12:00:46 

Vcl~~e: l Total, 1 Aliquot 

DE7EC~OR: MCB 3 Input 7 (Det #31) 
E:ficiency: 23.04% Chern. Recovery: 0.00% 
Total Eff.: 23.04% Man~al:lOO.OC% 

CAL:ERF.T:;:o:~: 3495.42 + 5.8692 * C!-:n + -0.080155 Ch:-. **2 keV 
Original: 3495.42 T 5.0692 * Chn T -0.000155 Chn *~2 keV 

Fi!e: C:\USER\ALPHA\CALIB\CAL03500.CHN 
ACQCis:::oN: 512 Channe~s 

:.iv~ :i~e: 30DCJ.OO 
Spec~r~~ Acsuired: 25-0ct-33 12:8::47 

~ea~ ~i=e: 3JC~C.SS Sec. 
Spe=~=~~ ?i:e: ~:\USER\AL?~A\3KGNC\3:0C3~33.~HX 

Backgrou'-~ File: 
Nuclice Librarv: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS ~e~hod: ~c Analysis 
Resu~ts: 30003733 

rieig:-.:: Gross BacKground Net Area CPM 

-----------------------------------------------------------~-----------~---

~\~;:;- :_C..c; 

" ~ P.. y_ c ~ 

~ R ...J - v -
Br. Energy Width 

:i.a -c _c \keV) (keV; 

'I' 0 T A L S 

Gross Count 
Net Area 
3ackgrct::-!c. 
Composite Fit 
~esiduals 

..:: .c. -- - R. .:: S U :.. T S 
i'Uiq~ot 

.-n- -_a;...;. MDA 

9o Recovery 

35.JCOO 
35.:JOOJ 

J .. Jo::. . .:; 
C.JOJO 

35.JCJC 

lOJ.OO 
:oc.o::; 

0.80 
c.oo 

(Don Ukele) 

';.o .:.r=or 

36.2 



.,::.? .. AV!SION B A C K G R 0 U N D A N A L Y S I S 
Cere Lab 

S&~PL~: c3298298 
Type: Background Sample Collected: 25-0ct-98 12:00:47 

'i/cl:1m2: 1 Tc'::.al, 1 Aliq:1ct 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiencv: 21.82% Chern. Recovery: 0.00% 
Total Sff.: 21.82% Manual:10C.OO% 

CAI...IERP-T!CN: ~43:.77 ~ 5.3512 ~ C~n + -0.000531 Chn **2 keV 
a~~;~~al: 343:_77 T 5.3512 * Chn T -0.000531 Chn *•2 keV 

~~-e: C:\USER\ALPHA\CALIB\CAL03501.CHN 
ACQu!S:T:CN: 5l2 Channels Spectrum Acquired: 25-0ct-98 12:00:49 

Live T~me: 30000.00 Real Time: 30000.86 Sec. 
Spectrum File: C:\USER\AL?HA\BKGND\B0003734.CHN 

Backg=ounj File: 
~;:1cL.6.2 :....:..:::::::-a:::-y: C: \USER\ALPEA\ALP!-iAVIS .ALB 

ANALYS:s ~etnod: No Analysis 
Results: 30003734 

- '- A v - c 

?:O:.".K.S 

0 R R E c T E D R 

Net F.rea 

E s u L T s 
3.::-- Er.ergy v1idth Aliquot 

S..:..::.:... ... 6e 

CheckeC. 3y; 

~a tic (keV} (keV) 

":'OTALS 

Gross Count 
Net Area 
aackgrcu::d 
Composite Fit 
;.esidual.s 

Tau DPM MDA % Error 

% Recovery 

38.0000 100.00 
38.0000 100.00 
c.oooo O.JO 
o.oooc 0.00 

38.0000 100.00 

(Dee Fairservis) 

(Den 'Jkele) 



~.:.P .. A'JISION 3 A C K G ~ 0 ~ N D A N A :. Y 3 I S 
Cc.:-e :..a.c 

SP. . .'-!.PI.S: b3393298 
Type: 3ac~g=ound Sample Collected: 25-0ct-98 12:00:50 

Volume: l Total, 1 Aliquot 

~ETECTOR: MCB 4 Input 1 (Det #33) 
Ef:iciency: 24.86% Chern. Recovery: 0.00% 
Total Eff.: 24.86% Manual:100.00% 

CALIBRATION: 3455.85 + 5.3442 * Chn T -0.000964 Chn **2 keV 
Origir.al: 3455.85 + 5.3442 * Chn ~ -0.000964 Chr. ~*2 keV 

?ile: C:\USER\ALPEA\CAL!B\CALC35:2.CHN 
ACQ~:s:~:o~: 512 channels Spectrum Acquired: 25-0ct-98 12:GG:56 

:.ive ~ime: 30000.00 Real Time: 30000.52 Sec. 
Spectrum File: C:\USER\ALPHA\3KGND\B0003735.CEN 

Backgro~nc File: 
N~:::lide Library: C:\USER\ALPHA\AL?nAVIS.A:.:3 

ANA:.Ys:s Method: Nc Analysis 
Re~uits: 30003735 

P E A K S 
.:hanne~ FWHM Gross Background 

:l ::!: 
,.., A y ~ " R R E ,~ ,-, E .., 

R E '- ~ v '- - ..J 

Net Area CPM 

s TT L ,., s u -
3=. Energy li1idt!1 Aliquot 

Nu.::::..ide 

Checked By: 

Ratio {keV) 

G=oss Count 
Net Area 
Background 
Composite Fit 
Residuals 

(keV 1 :'a~ DPM 

0
=- i-:ecc·..rery 

44.0000 
44.0000 

0.0000 
0.0000 
44.00~0 

100.00 
100.00 

0.00 
0.00 

100.02 

MDA 'i; Error 

(Dee Fairserv:..s 1 

(Do:-.. 0ke::.ej 
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A ~ ? H A V I S : 0 N B A C K G R 0 U N D A N A L Y S I S 
Co::::-e Lab 

SAMPLE: b3498298 
~ype: Background Sample Collected: 25-0ct-98 12:00:55 

Volume: 1 Total, 1 Aliquot 

DETECTOR: ~CB 4 Input 2 (Det #34) 
Efficiency: 23.95% Chern. Recovery: 0.00% 
Total Eff.: 23.95% Manua1:100.00% 
CAL~BRATION: 3459.08 + 5.2729 ~ Chn + -0.000554 Chn **2 keV 

Original: 3459.08 + 5.2729 * Chr. + -0.000554 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03503.CHN 

::,cQ:::s~:!:':O!\: 5:2 Channels Spectrum Acquired: 25-0ct-98 12:00:59 
~~ve ~ime: 30000.00 Real T1me: 30000.52 Sec. 
Spec::::::-:.~m File: ::::: \USER\ALPHA\BKGND\B0003736.CHN 

Backgro1..:nd File: 
~<1clide Library: C:\USE:;{\ALPHA\ALPHAV!S.ALB 

ANALYSIS Method: No Analysis 
Results: 30003736 

PEAKS· 
Channa::.. FWHM Height Gross B.ackground 

D c. .... ."l,. y .... 0 R R E ::: "' E D R E ..... ..... ... 

Net Area CPM 

s u L T s 
E.=. ELergy IVidt::: Aliquot 

~\·-=--d= ~at.:...:: {kev; :keV} Tau DPM .1-'.DA % ·Er::-or 

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

C!-.:.ec~aG. 3y: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

18.0000 
18.0000 

0.0000 
0.0000 

18.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

(Dee Fairservis; 

(Don Ukele) 
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A P n A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

S&~PL~: b3598298 
:"}i:?e: Backgrc;.tr.ci Sarr.ple Collect:ed: 2 5-0ct.-.98 12:00: 59 

Volume: l To~al, l A:iquo~ 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficien~y: 20.32% Chern. Recovery: 0.00% 
Tc~al E:f.: 20.32% Manual:100.00% 

CALIBRAT:O!J: 3403.69 + 5.5558 * Chn + -0.000906 Chr: *""2 keV 
Crigin&l: 3403.69 + 5.5558 * Chn + -0.000906 Chn ><><2 keV 

?ile: C:\DSER\ALPHA\CALIB\CAL03504.CHN 
ACQDIS:~ION: 512 Channels Spect:rum Acquired: 25-0ct-98 12:01:01 

Live Time: 30000.00 Real Time: 30000.52 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003737.CHN 

3ackgrc~::d ~ile: 

Nuclide :::..ibrary: C:\USER\AL?HA\ALPHAVIS.AL3 

ANALYs:s Method: Nc Analysis 
Res~:ts: 30003737 

? E A K S 
?WHM Heigh c. Gress 3ac~grcund 

;) 3; c A y c c R R E c fT'I E !:: R ~ 

Net: Area C?M 

s u T T s ...., 

Br. Energy Width Aliquot: 
N-.;c.:.:l.de 

Checked 3y: 

Ratio (keV) (keV) 

':' 0 T A L S 

Gross Count 
Net Area 
3ackground 
Composite Fie. 
Residuals 

Tat:. :::?l·1 MDA % Error 

s;; Recoverv 

21. coco lCO. ::>0 
21.0000 100.00 
o.ooco J.OO 
0.0000 0.00 

21.0000 100.00 

(Dee Fa.:..::-servis) 

(Don Ukele) 
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? .. ,.._ "J -- s - ,-. ~T 
- v .;,, 3 A C ~ G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b3698298 
Type: aackground sample Collected: 25-0ct-98 12:01:01 

Vcl~rna: ! Tc=al, 1 Al~cu~~ 

DE~EC~OR: MCB 4 Inp~t 4 (Det #36) 
Eff~ciency: 22.13% Chern. Recovery: 0.00% 
~otal Eff.: 22.13% Manual:100.00% 

CALIBRATION: 3359.6 + 5.9061 * Chn + -0.0015 Chn **2 keV 
Orig:~al: 3359.6 + 5.9061 ~ Chn + -0.0015 Chn **2 keV 

?~~a: C:\CSER\ALPHA\CAL!B\CALC3505.CHN 
ACQUISI~:o~: 5!2 Channels Spectrum Acquired: 25-0ct-98 12:01:03 

L~ve Time: 3GJJO.OC Real Time: 30000.52 Sec. 
Spe~=:.:~r.l Fi-le: C:\USER\Ai.PHA\BKGND\B0003738.CHN 

Ba:::kgrour.d File: 
:·J:.::: ~ ~_C-2 _i_nr a=y: C: \ G'SER \AL?EA \AL??'..AVI3. A:.3 

ANALYSIS Method: No Analysis 
Result~: 300037~8 

P E A K S 
Channel FWHM Height Gross Background Net Area 

N<.:.~~~de 

"' E 
,., 

'/ c c R R E ~ 
.__ ""'- . 

B=- Energy Width 
Rat:.o (keV) (keV) 

':' 0 ':' A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

c ·r E :J R E S U L T S 
Aliquot 

Tau DPM MDA 

% Recovery 

69.0000 100.00 
69.0000 100.00 

0.0000 0.00 
0.0000 0.00 

69.0000 100.00 

CPM 

% Error 

(Dee Fairservis) 

Cr:eci<.ea 3y: (Don Ukele) 
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A T ? E A v I s I 0 N 3 ft C K G ~ 0 U N ~ A N A L Y S I S 
Cc::-e !...ab 

s~~P~E: o3898298 
I'y:r:;a: i3ackgrol.4nci Sampia Collected: 25-0ct-98 ~2:01:04 

Voiume: 1 Total, 1 Aliquot 

~E~EC~CR: MCB 4 Inp1.4t 6 (Det #38) 
Efficiency: 20.11% Chern. Recoveri: 
~otal Ef=.: 20.11% Manual:!OO.OO% 

CA:.IBRAT:ON: 3526.18 + 4.8964 " Chr. + -0.000103 Ch!1 **2 keV 
Or~gir.al: 3526.18 + 4.8964 * Chr. + -0.000108 Chr. **2 keV 

-~ve ~~~e: 3GOOC.OO Real :ime; 30000.5~ Sec. 
Spec~rl.4rn File: C:\USER\ALPHA\BKGND\i30003739.CHN 

3ackgrour.d File: 
Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

~NA~Ys:s Metncd: No Analysis 
aesults: 3C003739 

P :S A K S 
Channel FWHM. :-leigh": Gross 3ackgrcund Net Area 

3r. ·E:1ergy 
N~cl~cie Ratio .(keV) (keV) :'au DPM MDA 

CPM 

% Error 

------------~-----------------------------------~-~------------------------

Anc.lyzed 3y: 

Cr,ecxec By: 

~ 0 ":: A L S 

Gross Count 
Ne-r. Area 
3ackgrounC: 
Composite Fit 
Residuals 

42.0000 
4-2.00JC 

J.JOGC 
o.ooco 

42. cooo 

100.00 
lCO.OO 

0.00 
Cl. 00 

100.00 

{Dee Fairservis) 

{Don Ukele) 
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A L ? H A V I S : 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: c3998298 
'!'v:)e: Backg.:-o~:::d Sample Collected: 25-0ct-98 12:01:09 

Volu~e: : To~al, l Al~q~ot 

DETECTOR: MCE 4 Inp~t 7 (Det #39) 
Effic~ency: 23.08% Chem. Recovery: 0.00% 
Total Eff.: 23.08% Macual:lOO.OO% 

CAL:BRF.~=o~: 36l9.S4 + 4.396 x Chc + 0.000587 Chn **2 keV 
c~~gi'"~~; 3619.64 + 4.396 x cnn + 0.000587 Chn **2 keV 

F~le: C:\USER\ALPHA\CA~IB\CAL03508.CHN 

~CQ~:s:T:c~: 5l2 C~an~els Spec~r~m Acquired: 25-0ct-98 12:01::..: 
~~ve ~ime: 3CJCC.OJ Real Time: 30000.52 Sec . 

.:::>;?eC"":;:-..:.::-. ?:..:..e: C: \USE::'<\ALPHA\BKGND\B0003740.CHN 
Ba.ckgr.:.-~r:d File: 
~ucliae Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:s Me~hod: No Analys~s 
~e~~lts: 300C374C 

F E A K S. 
?WHM Heigh:: Gross Background 

D E c A ~ ~ 0 R R E c T E D R E '-

Net Area CPM 

s u L T s 
Sr. Energy Width Aliquot 

;"~c:..~c.e 

ChecKed 3y: 

Rat.:.c (keV~ (keV) 

T C T A L S 

3ackgro~::c. 

Composite Fit 
Residuals 

~ 
~~··--

Tau DPM MDA % Error 

% Recovery 

32.~000 :c:.L oo 
32.0000 :cc.oc 

0.0000 O.OG 
0.0000 0.00 

32.0000 100.00 

(Dee Fairservis) 

(Don Ukele) 
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~ -.-. ? E A V I S : 0 N B A C ~ G ~ 0 U N D A N A L Y S I S 

Core Lab 

S~Y.?L~; b40S8298 
Ty;:.e: Background Sample Collected: 25-0ct-98 12:01:11 

Vol~me: l Total, 1 Aliquot 

DETECTOR: MCB 4 Input 8 (Det #40) 
Ei=iciency: 22.69% Chern. Recovery: 0.00% 
Total Eff.: 22.69% Manual:100.00% 

CAL!BRF.T!ON: 2562.72 + 4. 661: " Ch:-. .,. 8. 000303 Ch:-. * *2 :-;.eV 
C=i;~~~:: 335~.72 T 4.5S~: ~ c~~ ~ J.0~0~23 C~n x*2 ~ev 

?~:e: 2:\~SER\AL?~A\CA~I3\CA~D3509.C2N 

Spect=~~ Acq~~red: 25-0ct-98 l2:S:::3 
L~ve T~~e: 30000.00 Real T1~e: 3COCC.50 Sec. 
S~ect-·'.:;;1 FL.e: C: \USER\A~?nA\Bt\.G~D\BOOC374l. CE~J 

ANALY'S...:::; :1eti1od: rlo Analysis 
Res~:t3: 30003741 

P E A K S 
Cha:1roel FWHM Height Gross Backgrou:1~ 

D :3: .~ A '! c 0 R R E ~ E ;) R E "' ~ 

Net Area CPM 

s u L T s 
Br. Energy Wi.:::::: ;>.liquet 

:: ....... ~ __ :.....:..c 

AnalyzeC. 3y: 

R.c.·.: ::..-:: ke\ ,;{e'J. 

T 0 '::' ;.. ~ .S 

Gross Count 
:\et Area 
Background 
.:ompos~te F.'..::. 

R.esiduc.ls 

.. -~ ; '• .. 

--- :.PM 

35.0000 
35.JOC::. 

G .. JOCJC 

35.0000 

- Recovery 

180.00 
::.oc.::>o 

100.00 

..,,.. ~ 
.... ur ... ·; .2~!:"Gr 

(Dee Fairservi.s) 

(Don Ukele) 
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A ~ ? H A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

S&~PLE: b4198298 
Type: Background Sample Collected: 25-0ct-98 12:01:15 

Vo~ume: l Total, 1 Aliquot 

DETECTOa: ~CB 5 Input 1 (Det #4~) 
Ef=iciancy: 24.63% Cham. Recovery: 0.00% 
Total E=f.: 24.63% Manual:lOO.OO% 

CALIBRATION: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 
O~igir.al: 3418.49 + 5.5496 ~ Chn + -0.0011 Chn **2 keV 

?ile: C:\US~R\ALPHA\CA~!B\CAL03510.CHN 
~C~-I~-:_c~: 512 C~ancels Spectrum Acquired: 25-0ct-38 12:Cl:l9 

~~-~ ~~~a: 3000C.CO Real Time: 30000.54 Sec. 
Spec::.:-~;a FL.e: ..:;: \USER\AL?HA \BKGND\80003742 .CHN 

aackgrour::i F~le: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS ~et~cd: Nc Acalys~s 
Results: 300C3742 

P E A K S 
Cha::nel FWHM Heigf:t Gross Background 

i) -~ -~ A v c 0 R R E c T E D R E .=.. ..... 

Net Area CPM 

s u L T s 
Br. Energy Width Aliquot 

:·J:.::::lide 

Analyzed 3y: 

Ci-.ecked 3y: 

Ratio (keV) (keV) 

T 0 T A L S 

Gross Cou::t 
Net Area 
3ackgrounc 
Composite Fit 
:::<.asi:iuals 

Tau DPM MDA % Error 

% Recovery 

24.0000 100.00 
24.0000 100.00 

0.0000 0.00 
o.cooo 0.00 

24.0000 100.00 

(Dee Fairservis) 

(Don Ukele) 
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A - P H A V I S I 0 N 3 A C K G R 0 U N D A N A L Y S I S 
Core Lab 

S~~PLE: b4498298 
Type: Background Sample Collected: 25-0ct-98 12:01:19 

Vo~~me: l Total, 1 Aliq~ot 

~ETEC~Ort: ~CB 5 Input 4 (Det #44) 
Efficiency: 21.77% Chern. Recovery: 0.00% 
Totals::.: 21.77% Manual:100.00% 

CALIBRAT:ON: 3428.E + 5.3947 * Ch:1 + -0.000918 Chn "'*2 keV 
Origi:1a:: 3428.15 + 5.3947 * Ch:1 + -0.000918 Chn "'"'2 keV 

File: C:\USER\ALPHA\CALIB\CAL035ll.CHN 
Ac;u:srT:ON: 512 Chan:1els Spec~r~m Acq~i~e~: 25-0ct-98 12:01:21 

:.:. .. = ..::.:: . .:~ .;cc::::c.oc :.:<.ec.:.. :.::.:ne: 2COCG.5t. Sec. 
Spec·.:.::...~.< E'i:...:: ~: \c;-SE:K\AL?HA\3KGND\B0003743.CHN 

N~C~lce ~ibrary: C:\USER\ALPhA\AL?HAVIS.ALE 

A~ALYS~S Aetnoc: No Analysis 
~2s~~~~: 3COC37~~ 

? E A K S 
FWHM Height Gross Background 

D E c A y c 0 R R E c T ~ D R -

Net Area CPM 

s u L T s 
Br. Energy Width Aliquot 

Kc.::::..ide 

Anc..lyzeci 3y: 

:::::ed~ed 3y: 

rtatic (keV) 

..:;r,:,ss Cou:1:: 
Net Area 
3ackgrou:1ci 
Composite Fit 
Residuals 

(keV} To.u DPM 

·~ Recover:.: 

l42.JO~J 

C.JOOO 
0.0000 

l42.JOOO 

:c:.Jc 
lCC· .. :JC 

J.JO 
0.00 

100.00 

MDA % Error 

(Dee Fairservis) 

(Don Ukele) 
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A L P E A V I S I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMPLE: b4598298 
7ype: Background Sample Collected: 25-0ct-98 12:01:22 

Volume: : Tc..tal, 1 Aliquot 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.52% Chern. Recovery: 0.00% 
Total Eff.: 23.52% Manual:100.00% 

CALIER.;..:'IOi'l: 3382.42 + 5. 7029 * Chn + -0.0014 Chn **2 keV 
Crigi~al: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\AL?HA\CALIB\CAL035l2.CHN 
ACQUISJ:·::::;:oN: 512 c~annels Spec-r.rum Acquired: 25-0ct-98 12:01:28 

~ive :'~me: 30000.0~ Rea: ~~~e: 30000.52 Sec. 
Sp~~~~~~ ?~~~: ~: \USER\AL?HA\3KGND\B0003744.CHN 

3.:..2kgro-..:nd :?il.e: 
:\iu.::licie Library: C:\USER\ALPHA\ALPHAVIS.ALB 

~~ALYSIS Ae~hoci: No Analysis 
aes~!~s: 90003744 

P :2 A K S 
FWHM Height Gro.ss Background Net Area 

N.1:::l:t.de 

D E C A Y 
Br. Energy 

C 0 R R E C T E D 
Width 

R E S U L T S 
Aliquot 

Ra-e:.~ (keV) (keV) Tau DPM MDA 

T 0 T A L S 

Gross Count 
Net Area 
3ackgrounci 
~ompos::... t:e ~., i -r. 

Residuals 

25.0000 
25.0000 

0.0000 
0.0000 

25.0000 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

AI:c.lyzeC. 3y: (Dee Fairservis) 

c:-.ec;.;.ed :Sy: (Don Ukele) 
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·'"' ? .... v:s:oN A N A L Y S I S 
Core :.an 

Sll.MPLE: b4698298 
Type: Background Sample Collec~ed: 25-0ct-98 12:01:28 

Vclume: : Total, 1 Aliquot 

DETECTOrt: MCB 5 Inpu~ 6 (~et #46) 
Efficiency: 21.36% Chern. Recove=y: 0.00% 
To~al Eff.: 21.36% Ma~ua1:100.00% 

CF-.L:BRA·~IC:-l: 3542.21 + 4.7155 * Ch,. + 8.000l26 Chn **2 :~eV 

Orig~na~: 3542.21 + 4.7155 ~ Chr. + 0.000126 Chr. *~2 keV 
?i:e: C:\CSER\ALPEA\CA~!3\CAL035l3.CE:-l 

ACQCISITION: s:2 Channels Spectrum Acquired: 25-0c~-98 12:01:30 
:.ive Time: 3COOO.OO Real Time: 30000.56 Sec. 

Spec-::r:..m Fi:..e: C:\USER\ALPHA\BKGND\B0003745.CHN 
Backgrc~nd File: 
X.;..::::.::..;;.<: :..:.::;r.::.=y: 2: \USER\ALFHA\AL?nAV:.S . .;:..:..:. 

A~ALYS:s Met~cd: ~o Ana::.ysis 
Results: 80003745 

Nuc2.ide 

FWHM 

D E C A Y 

B=. 
Ratio 

Energy 
(keV) 

P E A 1< S 

c 0 R R E C 
Width 
(keV) 

'"" E D 

Tau 

Net Area 

R E S U L T S 
Aliquot 

DPM MDA 

~ 0 :' A L S ':, Recove=y 

Gross Cour:-= 
.::'l"et: ;..rea 
3ackgro~.,;nC. 

.:::or::posite 
?<.esiduals 

33.00JC 

~ .. .:ace.. 

180.00 
:co.oc 

CPM 

% Error 

(Dee Fairserv~s) 

(Don Ukele) 
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A L p H A v I s I 0 N B A C K G R 0 U N D A N A L Y S I S 
Core Lab 

SAMP~E: b4798298 
Type: Background Sample Collected: 25-0ct-98 12:01:30 

Volume: 1 Total, 1 Aliquot 

DE'I'ECTOR: MC3 5 Input 7 (Det #47) 
Efficiancy: 23.98% Chern. Recovery: 0.00% 
Total Eff.: 23.98% Manual:100.00% 

C~.LIERJ1.'I'ION: 3422.54 + 5.6099 "Chn + -0.0013 Chn **2 keV 
Original: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 

~~le: C:\GSER\ALPHA\CALIB\CAL03514.CHN 
ACQ0IS:~:ox: 5~2 Channels Spectrum Acquired: 25-0ct-98 12:01:31 

~ive 'I'ime: 30CCO.OC Real Time: 30000.54 sec. 
Spec~r~m File: C:\USER\ALPHA\BKGND\B0003746.CHN 

3ackgrm:nd F~le: 
~u.::.:...;.ae Library: C:\USER\ALPHA\ALPHAVIS.ALB 

rtes~lts: 30003746 
P E A K S 

Channel FWHM Height Gross Background Net Area 

Nuclide 

C E C A Y C 0 
Br. Energy 

Ratio (keV) 

R R E C 

Width 
(keV) 

T E D 

Tau 

R E S U L T S 
Aliquot 

DPM MDA 

T 0 T A L S % Recovery 

Gross Count: 
Net: Area 
Background 
Composite Fit: 
Residuals 

24.0000 
24.0000 
0.0000 
0.0000 

24.0000 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzea 3y: (Dee Fairservis) 

C!l.ec:.;:eC. 3y: (Don Ukele) 

375 



A ~ p H A v T s I 0 N 3 A C K G R 0 U N D A N A L Y S :;: S 
Core Lab 

S~~PLE: b4898298 
Type: Backgro~nd Sample Collected: 25-0ct-98 12:01:31 

Vol~me: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.51% Chern. Recovery: 0.00% 
Total Eff.: 21.51% Manual:lOO.OO% 

CALIBRAT:ON: 3638.32 + 4.1965 * Chn + o:000847 Chn **2 keV 
Original: 3638.32 T 4.1965 w Chn T 0.000847 Chn **2 keV 

?ile: C:\USER\ALPHA\CALIB\CAL03515.CHN 
Acgu:s:~:o~: 512 Chancels Spectr~m Acq~ire~: 25-0ct-98 12:0~:34 

L~ve ~~~e: :aooo.oo Real Tima: 300CG.54 Sec . 
.S:;::ec~::--...:.::: F i.:..e: ::: \ USER\ALPnll. \ 3KGXD\:SOOC 3 74 7. CHN 

Background File: 
Nuc~iGa ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Res~lts: 30003747 

? E A K :3 

?'WHM Gross 3ackgro~na 

D ·~ c A y c 0 R R E c en E " R .!!. - '-' -

Net Arec.. 

s u - T s ~ 

i3r. Energy v7idth Aliquot 
!~'..lclice 

Ar-.c..2.yzeci 3y: 

Checkec.'. By: 

Rat~o (keV) (keV) 

T 0 T A L S 

Gross Count 
~e-c Arec.. 
Backgrounc.'. 
Composite Fi-e 

Residuals 

Tau DPH 

~a Recovery 

34.000C 
34.000C 

O.OOOJ 
0.0000 

34.0000 

100.00 
0.00 
0.00 

100.00 

MDA 

(Don Ukele) 

CPM 

% Er::"or 

37Q 



A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: pulser ck det 18 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Voluxe: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 2 (Det #18) 
Efficiency: 23.53% Chern. Recovery: 0.00% 
Total Eff.: 23.53% Manual:lOO.OO% 

CALIBRATION: 3484.94 + 5.1401 * Chn + -0.000371 Chn **2 keV 
Original: 3484.94 + 5.1401 * Chn + -0.000371 Chn **2 keV 

F~le: C:\USER\ALPHA\CAL!B\CAL03776.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 11:41:24 

~~ve ~i~e: 10.00 Real Time: 10.00 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3802.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003721.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3802 

p E A K s 
C!'1.s.~:nel FWHM Height Gross Background Net Area CPM 

1. 276.96 :.97 242.32 1148.48 0.00 1148.48 6890.88 

D E C A Y C 0 R R E C T E D 
Width 

R E S U L T S 
Aliquot Sr. 

~uc::.ide Ratio 
Energy 

(keV) (keV) Tau DPM MDA 

4880.11 9.738 10.9265 29285.53 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1255.0000 
1254.9927 

0.0073 
1148.4812 

106.5115 

% Recovery 

100.00 
100.00 

0.00 
91.51 
8.49 

98.00 

% Error 

5.78 

Analyzed By: (Dee Fairservis) 

Checked 3y: {Don Ukele) 

3'77 



A ~ P H A V : S I 0 N S P E C T R A L A N A L Y S I S 
core Lab 

S&~PLE: pulser ck det 19 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 3 (Det #19) 
Efficiency: 20.59% Chern. Recovery: 0.00% 
Total Eff.: 20.59% Manual:100.00% 

CA~IBRATION: 3695.97 + 3.8025 * Chn T 0.0016 Chn **2 keV 
Original: 3695.97 + 3.8025 ~ Chn T 0.0016 Chn x*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03777.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 11:41:39 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spectru~ File: C:\USER\ALPHA\SAMPLES\ALPH3803.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003722.CHN 
Nuclide L:..brary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3803 

P E A K S 
Channel FWHM Height Gross Background 

2'7S • .:.2 2.80 207.56 :..:.7~.33 rr 
v • ..J-....-

D E c A y c 0 R R E c T E D R E 

Net Jl.rea CPM 

:.:.71.23 '7023.00 

5 u L T 5 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

------~--------------------------~-------~---------------------------------

1. 

Analyzed 3y: 

Checked 3y: 

4867.9: 13.111 :J.s:ss 34133.07 111.96 5.73 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1255.0000 
1.254.9900 

O.OlOC 
1171.3332 

83.6568 

9" Recovery 

100.00 
lCO.OO 

0.00 
93.33 

6.67 

(Dee Fairserv:..s) 

(Don Ukele) 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 SAMPLE: pu~ser ck det 21 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 ~otal, 1 Aliquot 

DETECTOR: MCB 2 Input 5 (Det #21) 
Efficiency: 23.19% Chern. Recovery: 0.00% 
Total Eff.: 23.19% Manual:100.00% 

CALIBRATION: 3532.54 + 4.926 * Chn + -0.000138 Chn **2 keV 
Original: 3532.54 + 4.926 * Chn + -0.000138 Chn **2 keV 

File: C:\USSR\ALPHA\CAL!B\CAL03782.CHN 
ACQD!SIT!O~: 512 C~annels Spec~rum Acquired: 26-0ct-98 11:41:50 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3804.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003723.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANI>.LYSIS Method: Absolute Peak Search And Fit 
Res<.<lts: ALPH3804 

p E A K s 
Cho.nnel FWHM Height .Gross Background Net Area CPM 

l. 282.73 2.07 235.24 1140.54 0.00 1140.54 6843.21 

D E C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br; 

Nuc::.ide Ratio 
Energy 

(keV} 
Width 
(keV) Tau DPM MDA 

4914.25 10.012 10.9497 29509.33 

T 0 T A L S 

Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

1255.0000 
1254.9920 

0.0080 
1140.5356 

114.4564 

% Recovery 

100.00 
100.00 

0.00 
90.88 

9.12 

99.42 

% Error 

5.80 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 

379 



A L P H A V I S : 0 N S P E C T R A L A N A L Y S I S 
Core !..ab 

SAMPLE: pulser ck det 22 10/26/98 
Type: PU~SER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.87% Chern. Recovery: 0.00% 
Total Eff.: 20.87% Manual:lOO.OO% 

CALIBRA~ION: 3548.7 + 4.7541 ~ Chn + 0.000352 Chn **2 keV 
Original: 3548.7 + 4.7541 * Chn + 0.000352 Chn **2 keV 

F~:e: C:\USER\ALPHA\CALIB\CAL03783.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 26-0ct-98 :1:41:59 

Live ~~me: :0.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3805.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003724.CHN 
Nucl~ae Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fi~ 
Results: ALPH3805 

P E A K S 
Channel FWHM neight Gross Background 

l. 284.30 2.58 216.72 1173.56 0.00 

;) E c A y c 0 ~ R E c ~- 3 -.., R E - '"" 

Net Area CPM 

1173.56 7041.38 

s 'J - ~ s ~ 

Br. Energy Width Aliquot 
~i.lcl.ide 

Analyzeci By: 

Checked By: 

Ratio (keV) (keV) · Tau DPM MDA 9o Error 

4928.73 12.763 12.1410 33739.25 110.45 5.72 

T 0 T A L S 

Gross ccu:1t 
Net Area 
Background 
Composite Fit 
Residuals 

1254.0000 
1253.9893 

0.0107 
1173.5636 

80.4257 

9,; Recovery 

100.00 
100.00 

0.00 
93.59 

6.41 

(Dee Fairservis) 

(Don Ukele) 

380 



n - ? E A V ~ S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: pulser ck det 23 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, l Aliquo~ 

DETECTOR: MCB 2 Input 7 {Det #23) 
Efficiency: 23.02% Chern. Recovery: 0.00% 
Total Eff.: 23.02% Manual:100.00% 

CALIBRATION: 3508.1 + 5.0637 * Chn + -0.000293 Chn **2 keV 
Origi~al: 3508.1 ~ 5.0637 * Chn + -0.000293 Chn **2 keV 

File: C: \USER\ALPHA \CP..LIB\CAL03784. CHN 
ACQ~IS:T:ON: 512 Channels Spectr~m Acquired: 26-0ct-98 11:42:06 

Live Tixe: lC.OO Real Time: 10.00 Sec. 
Spec~ruQ File: ~:\USER\ALPHA\SAMPLES\ALPH3806.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003725.CHN 
Nuc~ide Library: C:\USER\ALPHA\U232.ALB 

ANA:..YS:!:S :'iethod: Absolute ?eak Search And Fi~ 
Rest.:l-:::s: ALPH3806 

p E A K s 
Channel FWHM Height Gross Background 

1 279.33 2.16 231.53 1148.75 0.00 

:::, : I>. 
,, ". 0 R R E c T E D R E - '-

Net Area CPM 

1148.75 6892.51 

s u L T s 
Br. Energy Width Aliquot 

Nuc:...ide 

Analyzed By: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4902.12 10.597 :1.1706 29941.39 100.13 5.78 

T 0 T A L S % Recovery 

---------------------~----------------
Gross Count 
Net Area 
Background 
Composite Fit 
~esidual.s 

1253.0000 
1252.9900 

0.0100 
1148.7514 

104.2386 

100.00 
100.00 

0.00 
91.68 
8.32 

(Dee Fairservis} 

(Don Ukele} 

381. 



A ~ P H A V I S I 0 ~ S?ECTRl-.L A N A L Y S I S 
core Lab 

S~~PLE: pulser ck det 24 10/26/98 
?ype: ?ULSER Sample Collected: 16-Feb-96 08:26:41 

Vclume: l Total, 1 Aliquot 

DETECTOR: MCB 2 Input 8 (Det #24) 
Efficiency: 22.02% Chern.· Recovery: 0.00% 
Total Eff.: 22.02% Manual:100.00% 

CALIBRATION: 3430.23 + 5.4299 * Chn + -0.000828 Chn **2 keV 
Original: 3430.23 + 5.4299 * Chn T -0.000828 Chn ~*2 keV 

File: C:\USER\ALPnA\CALIB\CAL03785.CHN 
ACQG:SITION: 512 Channels Spectrum Acqu~red: 26-0ct-98 11:42:15 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spec~::.::m F.:..:..e: C:\USER\A:.FnA\SAM?LES\AL?fi38C7.Cfir-. 

Background File: C:\USER\ALPHA\BKGND\B0003726.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fi"t. 
Results: ALPH3807 

p E ;._ K s 
Channel FWHM He:i.ght Gross Background Net Area CPM 

292.87 2.04 238.53 1149.85 o.os 1149.85 6899.:2 

Nuclide 

;. ... nc..lyzec. 3y: 

Checked By: 

D - c A y c 0 
g,- Er,ergy 

Ratio (keV) 

4949.46 

:.:<. R E c ~ -
Wid-r::r. 
(keV) 

E -
~ 

Tau 

R1.S:.:'LTS 
.::.J.iquo-c 

DPM MDA 

10.095 11.5178 31321.16 104.68 

% Error 

5.78 

T 0 T A L.S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1255.0000 
1254.9897 

0.0103 
1149-8536 

105. :!.361 

100.00 
100.00 

0.00 
91.62 

S.38 

(Dee Fairservis) 

(Don Ukele) 

.382 



A • ? H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: pulser ck det 25 10/26/98 
:':_,-.:_::;.::;: PULSER Sample Collected: 16-Feb-96 08:26:41 

Voiu~e: l Total, 1 nliquot 

DETECTOR: MCB 3 Input 1 (Det #25) 
Efficien=y: 23.96% Chern. Recovery: 0.00% 
Tota: Efi.: 23.96% Manual:100.00% 

CA~:3RP.:':O~: 3432.68 + 5.4696 * Chn T -0.000843 Chn *w2 keV 
~=~9~~a:: j432.68 + 5.4696 * Chn + -0.000843 Chn **2 keV 

?~:e: C:\USER\ALPHA\CALIB\CAL03787.CHN 
A~~~Is:::oN: 512 Channels Spectrum Acquired: 26-0ct-98 11:42:29 

l..ive 'I'i.r:-,e: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3808.CHN 

Sackground File: C:\USER\ALPHA\BKGND\B0003727.CHN 
N~c~iae ~ib~ary: C:\USER\ALPHA\U232.ALB 

ANAL:' SIS Method: Absolute ?eak search And Fit 
Res~l~s: ALPH38C8 

p E A K s 
Cf-.2.:-u:..e ~ FWHM Hei.ght Gross Background 

1. 282..94 3.45 193.19 1210.60 0.00 

D :2 c A y c 0 R R E c T E D R E 

Net Area CPM 

1210.60 7263.60 

s u L T s 
Br. Energy Width Aliquot 

N'.lC~ . .:..:::e 

A.::alyzcc 3y: 

::::::eckec By: 

Rat::..o (keV) (keV) Tau DPM MDA % Error 

4907.79 17.228 8.9402 30315.53 96.24 5.63 

T 0 T A L S 

:::ross Cour..: 
Net Area 
Background 
Composite Fit 
Residuals 

1274.0000 
1273.9763 

0.0237 
1210.6008 

63.3755 

% Recovery 

100.00 
100.00 

0.00 
95.02 
4.97 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: pulser ck det 26 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Vclume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 2 (Det #26) 
Efficiency: 25.01% Chern. Recovery: 0.00% 
Total Eff.: 25.01% Manual:100.00% 

CALIBRATION: 3344.55 + 5.9154 * Chn + -0.0015 Chn **2 keV 
Orig~nal: 3344.55 + 5.9154 * Chn + -0.0015 Chn **2 keV 

?~_l.e: C: \USER\ALPHA \CAL!B\CAL03788. CHN 
ACQUISIT:ON: 512 Channels Spectrum Acquired: 26-0ct-98 11:42:37 

Live Time: 10.00 Real Time: 10.04 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3809.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003728.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3809 

P E A K S 
Channel FWHM Height Gross Background Net Area CPM 

282.18 3.07 203.51 1203.11 0.00 1203.11 7218.68 

D E C A Y C 0 R R E C T E D 
Br. Energy Width 

R E S U L T S 
Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

**1C**** l.OC 4894.34 15.564 :4.1884 28863.16 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fi~ 
Residuals 

1274.0000 
1273.9873 

0.0127 
1203.1128 

70.8745 

% Recovery 

100.00 
100.00 

0.00 
94.44 

5.56 

92.16 

% Error 

5.65 

Analyzed 3y: (Dee Fairservis) 

CheckeC. 3y: (Don Ukele) 

384· 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 SAMPLE: pulser ck det 27 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

_DETECTOR: MCB 3 Input 3 (Det #27) 
Efficiency: 20.93% Chern. Recovery: 0.00% 
Total Eff.: 20.93% Manual:100.00% 

CALIBRATION: 3389.18 + 5.5326 ~ Chn + -0.000852 Chn **2 keV 
Original: 3389.18 + 5.5326 * Chn + -0.000852 Chn *~2 keV 

File: C:\USER\ALPHA\CALIB\CAL03789.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 26-0ct-98 11:42:46 

L~ve Time: 10.00 Real Time: 10.02 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3810.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003729.CHN 
Nuclide Library: C~\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Resul~s: ALPH3810. 

P E A K S 
Channel FWHM Height Gross Background Net Area 

, 285.57 3.87 157.93 1064.62 0.00 1064.62 ~-

2. 273.62 4.88 16.72 128.51 0.00 128.51 

D E C A y c 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

6387.70 
771.08 

% Error 

----------------------------------------------------~----------------------
1. 
2. 

xxx"K*•* l.QQ 
'X1C*YC*"1C"it: 1.00 

4899.64 
4839.24 

19.523 
24.717 

4.1602 30515.33 110.13 
3.9720 3684.07 74007.49 

6.01 
17.29 

T 0 T A L S % Recovery 

Analyzed By: 

Checked By: 

Gross Coun~ 
Net Area 

_Background 
composite Fit 
Residuals 

~.· -- ' 

1273.0000 
1272.9880 

0.0120 
1193.1287 

79.8593 

100.00 
100.00 

o.od 
93.73 
6.27 

(Dee Fairservis) 

(Don Uke1e) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

s~~P~E: pulser ck det 28 10/26/98 
Type: ?ULSER Sample Collected: 16-Feb-96 08:26:41 

Vo~uoe: : To~a~, 1 Aliquoc. 

DETECTOR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.38% Cham. rtecovery: 0.00% 
Tota: Eff.: 21.38% Manual:100.00~ 

CALIBrtAT:ON: 3394.73 + 5.7129 * Chn + -0.0012 Chn **2 keV 
Or~~~nal: 339~.73 + 5.7129 x Chn + -0.0012 Ch~ **2 keV 

Fila: C:\USER\ALPHA\CAL!B\CAL03790.CHN 
A~Qu!SIT:c~: 512 Channels Spe=~=um Acquired: 26-0ct-98 11:42:55 

~ive ~i~e: 10.00 Real Time: lG.CJ sec. 
Spec~rum File: C:\USErt\AL?HA\SAMPLES\ALPH381l.CEN 

Backg=ound File: C:\USER\.~PHA\BKGND\B0003730.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Meti:od·: Absolute Peak Search And F.i:t. 

Results: ALPH381: 
P E A K S 

.FWHM He~gn:: Gro3s Backgrour.d 

1. 280.18 7.86 132.16 1249.64 0.00 

D E c A y c 0 R R E c T E ~ R E '-' 

Ne~ P..rea CPM 

1249.64 7497.85 

s u L T s 
Br. Energy Width Aliq~ot: 

N:..clide 

Analyzed By: 

Checked By: 

Ratio (keV) (keV) Ta:.: DPM MDA % E=ror 

4901.:8 39.594 22.0:96 35069.48 :07.82 5.54 

T 0 ':' A :. S 

~et Area 
Background 
Composite Fit 
Residuals 

::.272 .. 08CG 

1271.9830 
0. 0170 

1249.6424 
22.3406 

·~ Recovery 

100.00 
0.00 

98.24 
1. 76 

(Dee Fairservis) 

(Don Ukele) 



.-.~::. .. ;;;.":sror< S P E C T R A L A N A L Y S I S 
core Lab 

10/26/98 SAMPL~: pulser ck det 29 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

vc_~~e: 2 To~a:, 1 Al~quo~ 

DETECTOR: MCB 3 Input 5 (Det #29) 
Efficie~cy: 24.42% Chern. Recovery: 0.00% 
To~al Eff.: 24.42% Manual:100.00% 

CALIBRATIO:-J: 3423.9 + 5.5467 * Chr. + -0.001 Chn **2 keV 
Or~g~~ai: 3423.9 ~ 5.5467 • Chn + -J.OCl Chn **2 keV 

F~:a: 2:\USER\ALPEA\CA~:B\CAL03791.CHN 

ACQUIS:TION: 512 Channels Spec~rum Acquired: 26-0ct-98 11:43:11 
~ive Ti~e: :o.co Real :ime: 10.02 Sec. 
Spec~r~n Fi~e: C:\USER\ALPHA\Sru~PLES\AL?H3812.CHN 

Ba=kgrcuna File: C:\USER\AL?BA\BKGND\B000373l.CHN 
Nu=l.:.ce ~;_b:::-ar:,': C: \USER\ALPP.A\!1232 .ALB 

AN1-.. LYS:s ~e~hoa: Aosolu~e Peak Search And Fit 
Resul~3: ALPH3812 

p E A K s 
Channel FWHM Heigh-c. Gross Background 

, 22.5.34 5.44 156.60 1232.36 0.00 

D E c A y c 0 R R E c T E D R E s 

Net Area CPM 

1232.36 7394.17 

u L T s 
5.::. Enerc;y Width Aliquot 

N':..lc_i.de 

Analyzec 3y: 

Checkec 3y: 

Rat l.:) (keV) (keV) Tau DPM MDA % E:::-ror 

4930.:.7 27.063 18.7523 30279.15 94.39 5.58 

T 0 T A L S 

Gross Count 
~let Area 
3ackc;rouna 
::cmposite F-~ 
~esiduals 

1275.0000 
1274.9880 

0.0120 
1..232.3616 

42.6264 

% Recovery 

10J.OO 
100.0C 

0.00 
96.66 
3.34 

(Dee Fairservis) 

(Don Ukele) 
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r.:..?H""V:s ::!: 0 N S P E F.NF.LYS:<S 
Core Lao 

Sl--"1Pl.E: pulsar ck det 30 10/26/98 
Type: ?ULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

CE~ECTOrt: MCB 3 Input 6 (De~ #30) 
Efficiency: 20.30% Chern. Recovery: 0.00% 
Tota~ Er=.: 20.30% Manual:lOO.OO% 

CALIBR.-;T!ON: 3346.74 + 6.0227 * c·hn ~ -0.0017 Chn **2 keV 
Original: 33,6.74 + 6.0227 * Chn + -0.0017 Chn *•2 kev 

.5" .:.:a: C: \VSER\Jl.LPHA \Cl>.I.IB\CF.L.J3 :.:::1. C:-1~: 
ACQ~IS!::o~: 512 Channels S~ec~=~m Acq~.:.red: 26-0ct-98 11:43:19 

Live ~~me: :o.oc Real T.:.~e: :0.02 Sec. 
Spectr~~ ~ile: C:\USER\ALPHA\SAMPLES\ALPH381J.CHN 

Backgro~~d File: C:\USER\ALPa~\BKGND\B0003732.CHN 
Nuclide l.ibrary: C:\USER\ALPHA\U232.ALB 

ANALYS:~ ~e~~oci: Abso~ute Peak Sear~~ An~ F.:.t 
Results: ALPn3813 

PEll.KS 

C!:anne.l. FWHM Height Gress Ba.cKgrou:1d Net Area CPM 

-------~--------------------------------------------------------~----------
:::.::::.59 

Nuc::.de 

Analyzed 3y: 

.:::-.ecJ:.;.eC: By: 

3.73 186.52 :.2:~ .. 56 0.~c 1214.56 728"7.34 

D E c A y c 0 R R E ..... '!' E D R E s u L T s '--

Br. E:1e::-gy vhdth Ali~ct 

Ratio (keV) (keV) Tau DPM MDA % ~rror 

4907.2:: 18.870 l5.207S 35852.24 113.55 5.52 

~c Recovery 

-----~--~-----------------------------
3ross Coar:-:. 
Xet Area. 
3ackground 
.::cmpcsite Fi:: 
.::{esi.:ii..<o.l.s 

1274.0000 
:.273 .. 98'7/ 

:OC.JO 
lOJ.o: 

(Dee Fairservis) 

{Don Ukele) · 
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A - P E A V ! S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: pulser ck det 31 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volurr.a: l To~al, 1 Aliq~o~ 

DETEC~OR: MCB 3 Inpu~ 7 (De~ #31) 
E:f~cian=y: 23.32% Cherr.. Recovery: 0.00% 
Total Eff.: 23.32% Manual:lOO.OO% 

CALIBRA~ION: 3482.5 + 5.3072 ~ Chn + -0.000706 Chn ~*2 keV 
Original: 3482.5 + 5.3072 ~ Cnn + -0.000706 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03793.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 11:43:27 

Live Ti~e: :~.CO Rea: Time: 10.C2 Sac. 
Spec::::--_::~ F::..:..e: C: \GSER\A:.PHA\SAMPLES\ALPH3814. CHN 

aackgro~:-.:::: ?::..:..e: C: \uSE:t<.\AI.PHA\BKGND\BOOC3733.CHN 
Nuc~::..de ~~~rary: C:\USER\ALPnA\u232.ALB 

Al\iALYS::::. .·lE<cr,od: Absolu-t:.e :?ea.k Sear=i: Ana Fi1:. 

Rest:.~ts: ALPn3814 
~ :2 A K s 

:::c..:-.. ne:. FWHM aeigh~ Gross Background 

~B3 .. 5L 4.:9 177.73 1228.07 0.00 

D E c -, y c 0 R R E c T E D R E 

Net Area CPM 

1228.07 7368.44 

s u L T s 
Br. Energy Width Aliquo~ 

NucC..ide 

A:~alyzac 3y: 

Checked Sy: 

Ratio (keV) 

4932.42 

G:cos s Cou:-.:. 

~e~ Area 
Background 
Composite Fit 
Residuals 

(keV) Tau DPM MDA % Error 

20.581 16.4278 31597.08 98.89 5.59 

% Recove:::-y 

:274.0000 100.00 
1273.9883 100.00 

0.0117 0.00 
l228.0739 96.40 

45.9144 3.60 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core La:O 

SN1P~E: pulser ck det 32 10/26/98 
~ype: PULSER Sample Collec~ed: 16-Feb-96 08:26:41 

Vol~me: 1 Total, 1 A~iquot 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.11% Chern. Recovery: 0.00% 
Tc~al Ef=.: 21.11% Manual:100.00% 

CAL:!:BRJl.'I'ION: 3343.57 + 5.9906 "' Chn + -0.0016 C!-:::1 **2 keV 
C=igi~~~= 3343.57 + 5.9906 * Ch~ T -0.0015 Chn **2 kaV 

Fi~e: C:\USER\ALPHA\CALIB\CAL03794.CHN 
ACQCIS:~ION: 512 Channels Spectrum Acquired: 26-0ct-98 :1:43:34 

Live Time: lC.OO Real Time: 10.02 Sec. 
Spect::-u:n File: C:\USER\ALPHA\S.A.v.?LES\AL?H3815.CHN 

3ackgr::m;"ld File: C: \USER\ALPHA \BKGND\ 800037 34. C2N 
:\t.:clide :.:.brary: C: \USER\ALPHA\C'232 .r.:..B 

ANALYS:2 .-~et!-.oci: .'\:Osolute Peak Search Ana Fit 
::-esuits: ALPH38::..5 

p E A K s 
.::::r.a:::ne_ F\-JHM Heigr;::: Grpss Background 

274.40 2.36 228.03 1181.77 0.00 

:J E c A y c 0 R R E c ,.. 
~ ::. ~ E -

Net Araa CP~ 

1181.77 7090.60 

s u ~ T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

*"'!C***** :..co 4866.90 12.063 11.8814 33588.82 109.19 5.70 

T 0 '!' A L S ··a Recovery 

Checked 3y: 

G~oss 2ct:n-= 
::-i'et Area 
3ackgrounC. 
Compos i -c:e F i.t 

~esiduals 

2.273.937:: 
Ci.Jl27 

ll8l.7665 
S2.22CS 

lOO .. CO 
:J.OO 

92.76 
7.24 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 SAMPLE: pulser ck det 33 
Type: ?ULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.45% Chern. Recovery: 0.00% 
Total Eff.: 24.45% Manual:lOO.OO% 

CALIBRATION: 3599.38 + 4.5034 * Chn + 0.00027 Chn **2 keV 
Original: 3599.38 + 4.5034 * Chn + 0.00027 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03819.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:49:44 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3826.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003735.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3825 

p E A K s 
Channel FWHM Height Gross Background Net Area CPM 

1 .. 316.77 2.63 221.84 1214.78 0.00 1214.78 7288.70 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) Tau DPM MDA % Error 

-xxx'K**"' :...JQ 5053.04 12.315 12.6750 29810.62 94.27 5.62 

Analyzed By: 

C!:.eckeci 3y: 

~ 0 T A L S 9.s Recovery 

----------------~---------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1300.0000 
1299.9853 

0.0147 
1214.7827 

85.2026 

100.00 
100.00 

0.00 
93.44 

6.55 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N S ? E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 sru~PLE: pulser ck det 34 
Typa: PU~SER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 A1iquo~ 

DETECTOR: M~B 4 Input 2 (Det #34} 
Efficiency: 24.70% Chern. Recovery: 0.00% 
Total Eff.: 24.70% Manual:100.00% 

CALIBRATION: 3493.91 + 5.0508 * Chn + -0.00021 Chn **2 keV 
Origi~a:: 3493.91 + 5.0508 * Chn + -0.00021 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03820.CHN 
ACQUIS:TION: 512 Channels Spec~rum Acquired: 26-0ct-98 14:49:52 

Live Time: 10.00 Real Time: 10.04 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3827.CHN 

Background File: C:\USER\ALPHA\BKGND\30003736.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Me~hod: Absolute Peak Search And Fi~ 
Results: ALPH3827 

p E A K s 
Channel FWHM Height Gross Backgrou:-:c 

1. 30l. 02 2.35 234.55 1213.98 0.00 

D E c A y c 0 R R E ,... T E D R E '-

Ne~ Area CPM 

1213.98 7283.89 

s u L T s 
B!::. Energy Width Aliquot 

Nuc2.ide 

Analyzed By: 

c::ecked 3y: 

Ratio {keV} (keV) Tau DPM MDA % Error 

4995.29 ::.590 11.1996 29489.43 93.32 5.63 

T 0 T A L S 'l> Recovery 
. . --------------------------------------

Gross Coun~ 
Net Area 
Backgrou::1C. 
Composite Fi1: 
Residuals 

1300.0000 
1299.9940 

0.0060 
1213.9816 

86.0124 

:oc.oo 
:Jo.oo 

0.00 
9.3.38 

6.62 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 S&~PLE: pulser ck det 35 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, l Aliquc~ 

D~TECTOR: MCB 4 Input 3 (De~ #35) 
Efficiency: 20.05% Chern. Recovery: 0.00% 
Total E!f.: 20.05% Manual:100.00% 

CALIBRATION: 3379.96 + 5.741 * Chn + -0.0013 Chn **2 keV 
Crigir.al: 3379.96 + 5.741 x Chn + -0.0013 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03821.CHN 
ACQU:SITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:50:00 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spec-::.:c:.:~n F Li.e: C: \USER\ALPHA \SAI1PLES\ALPH3828. CHN 

Backgrcur.d File: C:\USER\ALPHA\BKGND\B0003737.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolu~e Peak Search And Fit:. 
.:;;.esu::..~s: ALPE3828 

p E A K s 
~ha:1nel FWHH I-iei.gn~ Gross Background 

1. 297.62. 1.98 247.35 1175.26 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1175.26 7051.58 

s u L T S 
.Br. Energy Width Aliquot 

Nuclide 

l. 

Analyzed By: 

checked 3y: 

Ratio ~keV) (keV) Tau DPM MDA % Error 

4973.37 9.852 10.6441 35169.99 114.96 5. 72 

T 0 T A L S 

Gross Coun::: 
Net Area 
Background 
Composite Fit 
~esiduals 

1298.0000 
1297.9930 

0.0070 
1175.2637 

122.7293 

% Recovery 

100.00 
100.00 

0.00 
90.54 

9.46 

(Dee Fairservis) 

(Don Ukele) 
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? h A V I S : 0 N S ? E C T R A L A N A L Y S I S 
Core I..ab 

SAI-1PLE: pulser ck det 36 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Vo:~~e: 1 To~al, 1 Aliquot 

DETECTOR: MCB 4 Input 4 (Det #36) 
Efficiency: 22.51% Chern. Recovery: 0.00% 
To~al Eff.: 22.51% Manual:100.00% 

CALIBRATION: 3359.73 + 5.902 * Chn ~ -0.0015 Chn **2 keV 
O=igi~~l: 3359.73 + 5.902 * Ch~ + -0.0015 Chn **2 keV 

File: C:\USER\ALPHA\CAL!B\CAL03822.CHN 
ACQUISIT:o~: 512 Channels Spectrum Acquired: 26-0ct-98 14:50:08 

Live Time: 10.00 Real Time: 10.30 Sec. 
Spec~r~m Fi~e: C:\USER\ALPHA\SAMPLES\ALPH3829.CHN 

Background File: C:\USER\ALPHA\BKGND\BOOC3738.CHl'i 
~uclida Library: C:\USER\AL?HA\il232.ALB 

ANALYSIS ;>1etr.od: Absolute Peak Search Ana Fit 
Resul-cs: ALPH3829 

p E A K s 
Channel FWHM Heigh-c Gross Backgrot.:~c Net Area CPM 

---------------------------~-------------------------------------~---------.. 3CS.6:!: 9.70 120.50 1266.14 0.00 1266.14 7596.87 

D E c A y c 0 R R E c T ~ ;) R ~ s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV~ (keV) ':au DPM .MDA % Error 

*"""*"*" 1.00 5023.37 48.356 23.6826 33748.85 102.42 5.51 

T 0 T A L S % Recovery 

Cl::eckeci Sy: 

Gross Count: 
Net Area 
Backgrouna 
Composite Fi_:: 
Residuals 

1292.0000 
1291.9770 

0.0230 
1266.1445 

25.332.5 

::;:.oo 
100.00 

0.00 
98.00 

2.00 

(Dee Fairservis} 

(Don Ukele) 
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A ~ P H A V I S I 0 N S ? E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 SAMP~E: pulser ck det 38 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DE~ECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.60% Chern. Recovery: 0.00% 
Total Eff.: 20.60% Manual:100.00% 

CALIBRATION: 3510.95 + 5.0206 * Chn + -0.000315 Chn **2 keV 
Crigi~al: 3510.95 + 5.0206 * Chn + -0.000315 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03823.CHN 
ACQ'CIS:TICN: 512 Channels Spectrum Acquired: 26-0ct-98 14:50:26 

Live Time: 10.00 Real Time: 10.52 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3830.CHN 

Backgro~nd File: C:\USER\ALPHA\BKGND\B0003739.CHN 
Nuc:ide ~~bcary: C:\USER\ALPHA\U232.ALB 

l>.NA:. Y S:;: S Me<:hcd: Absolute Peak Search And Fit 
Reslllts.: ALPH3830 

p E A K s 
Channel FvlHM Height Gross Background 

3lS.7C 12.39 104.98 l27l.64 0.00 

D ~ c A y c 0 R R E c T E D R E 

Net Area CPM 

1271.64 7629.83 

s u L T s 
Br. Energy Width Aliquot 

Ne1clide 

Analyzed 3y: 

Checked 3y: 

Ra-::io (keV) (keV). Tau DPM MDA % Error 

5040.46 62.172 14.1803 37038.02 111.91 5.50 

'!'OTA:OS 

Gross Coum: 
Net Area 
Sackgrou~d 

Co:nposite Fie. 
~esiduals 

~ 
~-

1286.0000 
1285.9860 

0.0140 
l271.6386 

14.3474 

% Recovery 

100.00 
100.00 

0.00 
98.88 

1.12 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V I S I 0 N S P E C ~ R A L 
Core Lab 

SAMPLE: pulser ck det 39 10/26/98 

A N A L Y S I S 

Type: PU~SER Sample Collec~ed: 16-Feb-96 08:26:41 
Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.16% Chern. Recovery: 0.00% 
Total Eff.: 23.16% Manual:lOO.CO% 

CALIBRF.TION: 3567.49 + 4.778 * Ch~ keV 
Origi~a~: 3567.49 + 4.778 * Chn keV 

File: C:\USER\ALPHA\CALIB\CAL03824.CHN 
ACQUISI~IGN: 512 Channels Spec~ruo Acquired: 26-0ct-98 14:50:34 

Live Ti~e: 10.00 Real Time: 10.52 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3831.CHN 

Backg::::o.md File: C:\USER\A!..PHA\BKGND\B0003740.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYS:s ~et~od: Absolu~e Peak Search And ?~~ 
Results: ALPH3831 

P E A K S 
Cha.::ne:;. FWHM Height Gross Background 

298.99 2.09 245.61 1196.60 0.00 

D E c A y c 0 R R E c ~ E D R :2 

Net Area CPM 

1196.60 7179.59 

3 u L T s 
Br. Energy Width Aliquo~ 

Nuc:ide Ratic (keV) {keV) Tau DPM MDA % Error 

1. ******* :_.oo 4996.05 9.963 11.1203 30999.96 99.55 5.67 

T 0 "' A ~ S f~ Recovery 

Analyzed 3y: 

Checked By: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1300.0000 
1299.9893 

0.0107 
1196.5988 

103.3905 

100.00 
100.00 

o.oo 
92.05 

7.95 

{Dee Fairservis) 

(Don Ukele) 



A - P H A V - S : 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

S~~PLE: pulser ck det 40 10/26/98 
7yp:=:: PuLSER Sample Collec~ed: 16-Feb-96 08:26:41 

Vc~~me: l Total, 1 Aliquot 

DETEC70R: MCB 4 Input 8 {Det #40) 
Efficiency: 22.79% Chern. Recovery: 0.00% 
Total Eff.: 22.79% Manua1:100.00% 

CA~IB~~T:CN: 3510.28 + 4.9648 * Chn + -0.000218 Chn **2 keV 
Or!gi~al: 3510.28 + 4.9648 • Chn + -0.000218 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03825.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:50:43 

Live Time: 10.00 Real Time: 10.26 Sec. 
Spec~r~ill File: C:\USER\ALPHA\SAMPLES\ALPH3832.CHN 

Backgrcu~d File: C:\USER\ALPHA\BKGND\B0003741.CHN 
~~c~ide ~~brary: C:\USER\ALPHA\U232.ALB 

AN.?.L:"S ::s :-ie'Cho::i: Absolu'l:e Peak Search And F' ..... ~-
Results: AL?H3832 

p E A K s 
C!:c..:1nel ?WHM He:.gh'l: GrOS$ Background 

.L. ::!99.09 5.30 :!.5:.31 1280.97 0.00 

::. 3:: c A y c 0 R R E c T E D R E 

Net Area CPM 

1280.97 7685.84 

s u L T s 
Br. Energy Width Aliquot 

N..lc~!cie Ra'l:io (keV) (keV) Tau DPX MDA % Error 

1. *"-<xxx7cx J...QQ 4975.70 30.439 19.8385 33724.60 101.17 5.48 

T 0 T A L S % Recovery 

Ana.ly~eci 3v: 

Checked By: 

Gross Cou~t 
~€:~ l'.rea 
Background 
composite F!t 
Resid~als 

1302.0000 
1301.9883 

0. 0117 
1280.9730 

21.0153 

100.00 
100.00 

0.00 
98.39 
1.6l 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: pulser ck det 41 10/26/98 
Type: PULSER Sarr.ple Collected: 16-Feb-96 08:26:41 

Volume: 1 To~al, 1 Aliquo~ 

~ETECTO~: MCB 5 Input 1 (Det #41) 
Efficiency: 24.94% Chern. Recovery: 0.00% 
Total Eff.: 24.94% Manual:100.00% 

CALIBRATION: 3366.93 + 5.8905 * Chn + -0.0017 Chn w*2 keV 
Original: 3366.93 + 5.8905 * Chn + -0.0017 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03796.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 26-0ct-98 14:50:59 

Live Time: 10.00 Rea: Time: 20.06 Sec. 
Spectrum File: C:\USER\AL?BA\SAMPLES\ALPH3833.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003742.CHN 
Nuclide :..ibr.::.ry: C: \USER\ALPHA\U232 .F-.LB 

ANALYSIS Me~hod: Absolute Peak Searc~ A~d F~~ 
rtesults: AL?H3833 

PEP..KS 
Ch.:::.nnel FWHM Heigh~ Gross Background 

312.38 7.26 138.59 1260.03 0.00 

D E C P.. y c 0 R R E c T E ;) R :.!! 

Net Area CPM 

1260.03 7560.20 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) ( ke-V) Tau DPM MDA % Error 

1. ******* :...oo 5041. l1 35.063 12.1942 30313.57 92.45 5.52 

TOTI-.LS ·~ Recovery 

Analyzed By: 

Checked 3y: 

Gross Coun~ 
Net Area 
Background 
Composite Fi~ 
Residuals 

1274.0000 
1273.9920 

0.0080 
1260.0343 

13.95/7 

100.00 
100.00 

0.00 
98.90 

1.10 

(Dee Fairservisj 

(Don Ukei.e) 
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A L P ~ A V l S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 SAMPLE: pulser ck det 44 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 4 (Det #44) 
Efficiency: 22.04% Chern. Recovery: 0.00% 
Total Eff.: 22.04% Manual:100.00% 

CALIBRATION: 3469.31 + 5.0733 * Chn + -0.000342 Chn **2 keV 
Orig~na~: 3469.3l + 5.0733 w Chn T -0.000342 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03797.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:51:11 

Live Time: 10.00 Real Time: 13.20 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3834.CHN 

Back;~ound File: C:\USER\ALPHA\BKGND\B0003743.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
:Res\llts: ALPH3834 

p E A K s 
Channel FWHM Height Gross Background 

1. 298.50 2.56 214.98 H60. 02 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1160.02 6960.14 

s u L T s 
B~. Energy Width Aliq'.JOt 

N~.:cl.ide Ratio (keV) (keV) Tau DPM MDA -% Error 

**"i:**** 1.00 4953.23 12.455 13.2955 31579.60 104.61 5.75 

T 0 T A L S % Recovery 

~.nalyzed By: 

Checked By: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1253.0000 
1252.9527 

0.0473 
1160.0240 

92.9286 

100.00 
100.00 

0.00 
92.58 

7.42 

(Dee Fairservis) 

(Don Ukele) 
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~ ~ P H A V I S : 0 N S ? E C T R A L 
Core Lab 

s~~PLE: pulser ck det 45 10/26/98 

A N A L Y S I S 

Type: PULSER Sample Collected: 16-Feb-96 08:26:41 
Volume: : Total, 1 Aliquot 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.69% Chern. Recovery: 0.00% 
To~al Eff.: 23.69% Manual:100.00% 

CALIBRATION: 3514.81 + 4.9666 * Chn + -0.000407 Chn **2 keV 
Original: 351~.81 + 4.9666 * Chn + -0.000407 Ctn **2 keV 

F:.le: C:\USER\ALPHA\CALIB\CAL03798.CHN 
ACQ8ISITION: 512 C~annels Spectrum Acquired: 26-0ct-98 14:5l:27 

L~ve T~8e: 10.00 Real Time: 10.02 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3835.CHN 

Background File: C:\USER\ALPHA\BKGND\BOOC3744.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYS:!:S Method: Absolu-::e Peak Search And Fi<-
Resul~s: ALPH3835. 

p E P.. K s 
Channel FWdM l:ieighi:. ·Gross Background 

2.. 303 •. 64 2.88 209.49 l198.65 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area 

1.198.6:3 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

1. 

Ra~io· (keV) (keV) Tau DPM 

4985.34 13.574 13.:722 30358.29 

T 0 T A L S % Recovery 

-------~------------------------------
Gross Count 
Ne~ Area 
Background 
Composite Fit 
Residuals 

1278.0000 
1277.99:!.7 

0.0083 
1198.5468 

79.3449 

100.00 
100.00 

0.00 
93.79 
6.21 

MDA 

97.33 

CPM 

7192..88 

% Error 

5.66 

Analyzed By: ----~-:~---~-~--·~}--·-------------------------------- (Dee Fairservis) 

Checked By: (Don Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 s~~PLE: pulser ck det 46 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 A:iquo~ 

DETECTOR: MCB 5 Input 6 (Det #46) 
Efficiency: 20.29% Chern. Recovery: 0.00% 
~otal Eff.: 20.29% Manual:lOO.OO% 
CAL!BRATIO~: 3468.87 + 5.1827 * Chn + -0.000576 Chn **2 keV 

Original: 3468.87 + 5.1827 * Chn + -0.000576 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03799.CHN 

ACQUISI~ION: 512 Channels Spectrum Acquired: 26-0ct-98 14:51:34 
Live ~ime: 10.00 Real Time: 10.00 Sec. 
Spectr~m File: C:\USER\ALPHA\SAMPLES\ALPH3836.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003745.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3836 

.P E A K S 

Channel FWHM Height Gross Background 

l. 293.45 1.55 272.00 1143.74 o.oo 

D E C A y ,... 0 R R E c '! E D R E .... 

Net Ar~a CPM 

1143.74 6862.47 

s u L T S 
Br. Energy ·Width Aliquot 

Nuclide 

A:<1alyzed By: 

Check<;c By: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4940.12 7.526 9. 8086 33821.92 113.63 5.80 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1277.0000 
1276.9890 

0.0110 
1143.7448 

133.2442 

% Recovery 

100.00 
100.00 

0.00 
89.56 
10.43 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 SAMPLE: pulser ck det 47 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 7 (Det #47) 
Efficiency: 23.31% Chern. Recovery: 0.00% 
Total Eff.: 23.31% Manual:100.00% 

CALIBRATION: 3543.5 + 4.7932 * Chn + -3.4e-005 Chn **2 keV 
Original: 3543.5 + 4.7932 * Chn + -3.4e-005 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03800.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:51:44 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3837.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003746.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3837 

P E A K S 
Channel FWHM Height Gross Background 

1. 303.42 6.87 141.73 1253.58 0.00 

D E C A y c 0 R R E C T E D R E 

Net Area CPM 

1253.58 7521.50 

s u L T S 
Br. Energy Width Aliquot 

' .... 
Nuciide 

Analyzed By: 

Checked By: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4994.73 32.800 20.8280 32267.25 98.91 5.54 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1276.0000 
1275.9920 

0.0080 
1253.5829 

22.4091 

% Recovery 

100.00 
100.00 

0.00 
98.24 
l. 76" 

(Dee Fairservis) 

(Don Ukele) 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

10/26/98 SAMPLE: pulser ck det 48 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.86% Chern. Recovery: 0.00% 
Total Eff.: 21.86% Manual:lOO.OO% 

CALIBRATION: 3573.44 + 4.6068 * Ch~ + 0.000215 Chn **2 keV 
Or~ginal: 3573.44 T 4.6068 * Chn + 0.000215 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL0380l.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:51:55 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3838.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003747.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3838 

P E A K S 
Channel FWHM Height Gross Background Net Area CPM 

302.66 5.22 160.58 1237.25 0.00 1237.25 7423.48 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

Nuclide Ratio 
Energy 

(keV) 
Width 
(keV) Tau DPM MDA 

4987.44 24.704 17.7668 33959.20 

T 0 T A L S 

Gross Count 
Net Area 
:Sackground 
Composite Fit 
Residuals 

1278.0000 
1277.9887 

0. 0113 
1237.2471 

.40.7416 

% Recovery 

100.00 
100.00 

0.00 
96.81 

3.19 

105.48 

% Error 

5.57 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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Nuclide Pu-242 Isotope # 224 Date Received Received By E.S. Wallace 

.""adiation Level @ Package Surface N/A uR/hr , Radiation Level @ 1 meter From Package Surface N/A uRihr 

R~,·~ovable Contamination SurveyN/A DPM/1 00 Square Centimeters 

... coming Health Physics Results N/A Health Physics Approval By E.S. Wallace 

Characterization of Radioactive Material Solution 

Manufacturer: North American Standards , Model # : CAL3000 , Serial#: A 1885-A • NIST Traceable Yes 

Half-Life:373,600.00 +or- years , Date of Calibration:11-01-93 ,Time of Calibration: 

Chemical Fonn:Pu (N03)4 , Sample Mass:5.4 + or - grams 

Activity Concentration at TOC:807.4 Bq/g , Total Activity@ TOC:4359.960 Bq 

DPM Conversion Factor: 60 , Activity@ Receipt in DPM 262,567 , Activity@ Receipt in uCi: 0.1183 

Preparation of Primary Stock Solution 
Preparation Date:01-24-94 , Activity on Prep Date :261,597.5 DPM, 48.444.0 DPM /grams In The Ampoul 

pCi per grams Of Standard In Ampoule at Prep= 21,821.6 ,Volume of Stock Solution: 1000 L 

Stock Solution Concentration: 261.6 DPM/ml @ prep Stock Solution Total Activity @ Prep in uCi: 0.1178 

Stock Solution Concentration: 117.8 . · pCi/ ml at prep , Total Stock Solution Activity@ PreP117,836.7 pCi 

Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 224.01 224.02 224.03 224.04 224.05 
To--· 04-11-94 08-10-94 08-24-94 10-13-94 10/11/95 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric Volumetric 

Stock Solution ID 224.00 224.00 224.00 224.00 224.00 

Stock Solution Used(ml or grams) 15 10 25 25 25 

DPM/ml of Stock Sol. At TOC 261.600 261.6 261.6 261.6 261.6 

Stock Solution TOC .. 01-24-94 01-24-94 01-24-94 01-24-94 01-24-94 

Working Solution Volume (ml) 1,000.0 1,000.0 2,000.0 2,000.0 1,000.0 

Total DPM@ TOC 3,924.0 2,616.0 6,540.0 6,540.0 6,540.0 

DPM/mi@TOC 3.9 2.6 3.3 3.3 6.5 

pCi/mi@TOC 1.8 1.2 1.5 1.5 2.9 
pCi/Liter @ TOC 1,767.6 1,178.4 1,473.0 1,473.0 2,945.9 

Original Working Solution # 04-11-95 08-10-95 

Date Exhausted . 04-11-95 08-10-95 08-24-95 

Note: The Stock Solution Used entry Is for the quantity of stoc.lc solution utilized to prepare the w.orlclng 
solution. The Sto.clc Solution Used cinlts for w.orlclng solutions prepared by the volumetric method are 
milliliters of Stoclc Solution. The Stock Solution Used units for worlclng solutions prepared by the 
gravimetric method are grams of Stoclc Solution. 
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Radioactive Material Standard Solution Preparation Log 

Isotope Number CfCI.z'J- d~J./. 0 }~4"1 
Radionuclide Pu- c4 e. (A lf£35-A) 

Date of Preparation /- 24, 9 4 

Prepared By (Jj)o o .]~ a t> ~o ~ 
Isotope Number of Stock Solution -2 A . 0 

Preparation Notes . 

2. ~enl.~ ... "f ~~.~~~~ 
t)J,Jb-J {a I.OQd wj4l\) HN0.3 

5. ________________________________________________________ ~ 
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STANDARD PREPARATION WORKSHI!T 

Isotope Number: ---=2=?4~·.-:::;;0<2-._ _____ .Je>e. it Cf(pZ-'$60 
I 

Radionuclide: Pv 242: 

Date of Preparation: _....;l:.a...l k-'-""-._1%~-----

Prepared by: -.....:C'!t4::...cu.w"2--------

lsotope Number of Stock Solutioa: Z2A·O? 

PREPARATION NOleS: 

1) Amount of Stock Solution measuRd in volumetric flask. 

2) Amowlt IDd type oC dilution measured ia volumetric flask. 

Z£4 tPF 224-60 "Dtb"'n::-A m totJo~ tAJ 4-AJ r-(w3 · 

3) 

4) 

QC26 EfF 07·1'-94:REV 2 
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.·· , , .. , 

, • t.~ ••• ••• 

CEKfiFICATE OF CALffiRATION 

MODEL CAL3000 STANDARDIZED SOLUTION 

MUCLIDB Pu-242<1
, SERIAL HUMBER Al885-A HALF LIFE ' 2

' :3. 763 · x- 10• years 

REFERENCE DATB Hoy. 1,· 1993 CHEMICAL FORM PuCNO,). in 4 M HHQ, 

TOTAL ACTIVITY 4396 Bq (118.8 neil MASS· 5.4447 q 

CONCENTRATION 807.4 Bg/g (21.82 nCi/gl 

PR.IHCIPAL BMISSIONS<2
, 

alpha
alpha 

SOORCB DESCRIPTIOH 

Energy C keY l 

4856.4 
4900.6 

Intensity C\l 

22.4 ·. 
18 

Standardized solution in a 5 milliliter flame-sealed ampoule. 

IIBTBOD OF CALIBRATIOH 

Gravimetric aliquots of a master solution were calibrated by liquid 
alpha-spectroscopy. The efficiency for Pu-242 was established through 

-·~- ongoing intercomparisons with the National Institute of· Standards and· 
Technology. A gravimetric aliquot of this master solution was diluted 
to 5 ml and dispensed into a flame-sealed ampoule •. This standard is 
indirectly (implicitly) traceable to the National Institute Of 
Standards and Technology. 

North American Scientific, Inc. actively participates in the . 
Radioactivity Mea~urements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the·-~.s.
council for Energy Awareness. 

TOTAL UNCERTAINTY (99\ Confidence Level) 

systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

2 I 20\ . 
0.461 
2.66\ 

D~te 

page · 1 of- 2· 

North American Scientific, Inc. 7436 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 - Fax (818} 503-0764 · . 

. . 
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Nuclide Pu-239 Isotope # 153 Date Received 8-28-89 Received By N/A 

Radiation Level @ Package Surface N/A N/A , Radiation Level @ 1 meter From Package Surface N/A N/A 

Removable Contamination SurveyN/A DPM/100 Square Centimeters 

Incoming Health Physics Results N/A Health Physics Approval By N/A 

Characterization of Radioactive Material Solution 

Manufacturer: EMSL-LV , Model #: , Serial#: 2493-1 , NIST Traceable 

Half-Life24,000.00 

Chemical Form: 

+or- years , Date of Calibration3-21-88 ,Time of Calibration: 05:00:00h 

, Sample Mass:5.0 + or - grams 

Activity Concentration at TOC:16.2 nCi/gram , Total Activity@ TOC:81.000 nCi 

DPM Conversion Factor: 2220 , Activity@ Receipt in DPM :179,813 , Activity@ Receipt in uCi: 0.0810 

Preparation of Primary Stock Solution 
Preparation Date:11-2-93 , Activity on Prep Date: 179,790.8 

pCi per grams Of Standard In Ampoule at Prep= 16,197.4 

DPM , 35,958.2 DPM /grams 

,Volume of Stock Solution: 500 

In The Ampoul 

ML 

Stock Solution Concentration: 359.6 DPM/ml @ prep Stock Solution Total Activity@ Prep in uCi: 0.0810 
-' 

Stock Solution Concentration: 162.0 pCi/ ml at prep , Total Stock Solution Activity~ Prepao,986.8 pCi 

Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 153.01 153.02 153.03 153.04 153.05 

·oc 12-9-93 7/2/96 7/2/96 07/07/97 07/21/98 

volumetric or Gravimetric Prep Volumetric Volumetric Volumetric Volumetric Volumetric 

Stock Solution ID 153.00 153.00 153.02 153.00 153.00 

Stock Solution Used(ml or grams) 50.0 100 100 10 10 

DPM/ml of Stock Sol. At TOC 359.600 359.6 36.0 359.6 359.6 

Stock Solution TOC 11-2-93 11-2-93 7-2-96 11/02/93 11/02/93 

Working Solution Volume (ml) 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 

Total DPM@ TOC 17,979.9 35,957.2 . 3,596.0 3,595.6 3,595.5 

DPM/ml @TOC 18.0 36.0 3.6 3.6 3.6 

pCi/ml@ TOC 8.1 16.2 1.6 1.6 1.6 
pCi/Liter @ TOC 8,099 16,197 ·1,620 1,620 1,620 

Original Working Solution # 

Date Exhausted 

Note: The Stock Solution Used entry is for the quantity of stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by· the volumetric method . are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. 
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Radioactive Material Standard Solution Preparation Log 

Isotope Number /53,0 
Radionuclide Pu -2 39 

Date of Preparation J i - 2_- 9 3 

Prepared By ~ 2 lC: l "~ SJ w ~ 
Isotope Number of Stock Solution ____ _ 

Preparation Notes 

2. ~~·~ r ~~,;,~:. 
D~. I~~ tr2 !5oo col!\ c: tJ :d-:h 4/'J H ~0-3 

5. ------------~~----------------------
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STANDARD PREPARATION WORKSHEET 

Isotope Number: __ ---~.1..:::~;...:3::;..;·..;;;.0.=s;-~---- ~~ C;l~~ 
I 

Radionuclide: __ ---l13L-v;;.......;..2-...;;Y'J--L-------
.-.·~· 

Date of Preparation: ___ 7.~~ Z::;....:...l k:J.L....Ao~""'------

Isotope Number of Stock Solution: 

PREPARATION NOI'ES: 

1) Amount of Stock Solution measun:d in volumetric Jlask. 

\o.-Lge LS3.m @_ uoz.orc.~-IL 

2) Amount and type of dilution measun:d in volumc:uic Jlask. 

lDM<L eE LS3-a:J Pt WD?P ~ to&0~ lii-J 46) t\.k00 

' 

3) rmat Conc:enuatioa. t/' 
' ,er., r c: f~k {)!/ 

4) 

' . 

. •· 
QC26 EFF 07-lS.M:REV 2 
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Description 

~c..'J 8-28--B\ 
U.S. Eiwironmental Protection Agency 

Environmental Monitoring Systems lAboratory-us Vegas 
Nuclear Radiation Asi._ssment Division 

Calibration Certificate 

JlrinciOel redionuctide I PLt1100IUM-239 I H.,,.,,..f 2.4xlo4 years 

Homtnel ICiiviiV 

Nomtnel volume 

I a1 

I 5 

II nano CUries I 
I ml in empoule/bollle numberiL. ~2_4 9.;..3_-_1.;.._ ____ __. 

Measurement Activity of principal radionuclide 

Uteful Ufe 

Activily IMif' grem ollhia lolution 

( 16.2 II nano curtesJ ol [ Plutoniun-239 

810400 hours II'ST Oft [ March 211 1988 

Activity of daughter radionuclide 

.. 1 ___ __,1 .. l _____ in_,l fler grem 

olthe dlughler nudide .. 1 _________ __.1 

Total mau of this eolution 

I APPR:>X. 5.0 

MethOd of measurement 

The activity of the primal:y solution was measured 
by an internal gas flow prop:>rtional counter. 

The activity of the dilution was ~ured by liquid 
scintillation counting. · 

hllf lives liMe iC w• ollllined Ill' IMS~-LV 

I Janmny 1995 I 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Compoaition 
of Solution 

IMPURITIES: 

ReYited 1114 

The manufacturer ltltaa thll lctivitlel othef then thlt of the principii nuclide 
and of ita daughter nuclides. if ery, were attlmetld/knoWft to M: 

((, ks I fell than ·.--~•"'1 of the -inclpa_l activi"' _ see rernar- . IQUIIIO • • ... ·~ 

.lc_2, _______________ .. ·1 ':;~a~~:n .. 1 ___ • .. 1 of the principal activity 

(.c_3, ______________ .. 1 =--~~~~:n I ,., of the principii activity 

The tctlvlty of Impurity (1) II noi (2J II not (3J It noc 
included In the quotld figural of the principal tctivity. 

The pracieJon of thfa ltlndard VIII luCh that the anlfied value of t~ rldioactiva 

concentration of the prlnctpeltctivlty had a ~~~~ani error (smJ not ,,. .. ., than t '"lo-.-10-,. .. , 
(1'he II. 7• confidence limite Itt given br l(amJ whett 1 it oiMalnld from tht ltudent t factor 
for 1M degrH of frHdom (n. IJJ, 

Tht maimum uncenaimy cfut to the IIHitlblt tyttamatlc errors (dilution. counting. and 
Mown unctnllnty of 1M ltlndard) .. oealned br the ..,., ... arithmetic tummltion of the 
potillve ·and negative tyttamltic error ( • i - I • ). ThiH have been ittlmllld not. to aacHd 

I· 3.3•lor I- 3.3 •I 
the owwan uncenalncy (oflen aiflclaccuracy) fa an llllmatl of me poqJble divert•nca of 
the quotad ratuh from the uue value. II Ia 1 combinllioft of random error [lftm~ 11 the IS. 1• . 
confidence limite and the wont cue lltimall of me tptelftltic errora c • I . -I • J 
The cweran unc.nalnty II therefore calculatacf on 1M bull of • [lftmJ •I].- [tCtmJ •&3 
and fa f• 3:7 •I. 1-3.7 i}ot the quotacf rldJoectlve ooncantrlllon. 

Thilltlndatdi&ltlon 11 Mild on the following auumptiona of 1M principle nuclide, itt 
claught_ar nudldel and lmpurldll (no allowance far ttror In IMM auumpclona or the 
aaaumptlon of quotld half-life fulve been lncfudacf in dtlltllemem of accurecy above). 

Plutonitm-239 aiXi inplrities were assuned to decay 100 percent 
by alpha emission. 

Pu-238 
Pu-240 
Pu-241 
Pu-242 
Pu-244 

Oltw IOfllponlntl: 

4M nitric acid 

0.033 ~of the tOtal aCtivity 
4.6Xlo-5 percent of the total. activity. 
1.Sxlo-3 percent of the total acti~ty 

· 8. Sxl0-6 · percent of the total actinty 
6.2xlo-9 percent of the total activity 
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~ 

•A cDAe . 
W'batwa i 'At:lee 

LABORATORIES 
.. at:.rnatlal .... . .__....,.. 

PARAMETER 
t(;akr

Piu hM!Um ,&.t/ J 

Upper Control 
Umft 
J'(l at:· ll-

I 
~ 

-:; 
ZJ, 
~ 
,.:.II. 
c • 
= 

· ad , 
~ 
~ 
~ 
.LJ.. 

.JJ.. 

.u 
.1A..!: 
..Q.B. 

~ 
.A.2. 
.Cl&.Q. 
-o . .l 

~ 
-o.C. 
-.J2& 

METHOD. 

2 3 4 5 

A 

e 

RUN NUMBER I 1 if I 2_fi_3_l!f 
DATA POINT tlo,03-ILO .tf 1-2/.tt 
DATE /INITIALS lf6~.r~,mJ hb.I·"14XIni/O./{.,.qc/~ 
QC BA'it:Hn~NUMBER 1\":l-:J.V~ I~<;"WP(, lJSS?t:f 
RUN NUMBER r 1 4 I 1 5 I 1 6 
DATA POINT 
DATE-/INITIALS 
QC BATUI nUMBER 

B~ .tk 

OC TYPE PERIOD COVERED 

· Method/Reagent Blank 
MEAN• so-

7 8 9 10 11 12 13 14 115 18 17 18 19 20 21 22 23 24 215 2t 

4 5 6 7 8 9 1 0 1 1 1 2 1 3 

1 7 . 1 8 1 9 20 2 1 22 23 24 26 26 



--j._,JA CORE! 
'-~•• LABORATORIES 
v...·-··~. ..... ~ 
-~ ...... 

·PARAMETER 
u.h-\-er 

METHOD 

Percent Recover " ~ ;ured Activity of Standard Reference Material) x 100 
(Actual Activi.ty of Standard Reference Material) 

QCTYPE PERIOD COVERED 

Laboratory Control Sample 
MEAN• 

Accuracy 
Control 

Chart 

1 2 3 4 s e 7 a • 10 11 12 u 14 11 11 17 11 11 20 21 22 23 24 21 21 

_l"t~ 
I Lib 

Upper Control l"tC. 
Limit 

1~1. IZ.< ItS 

1'%4 ~~ 
Upper W.mJng 
Umft 11..0 

~dA lllt.t 

.... t- JJ2 
to& = Gl Gl ;.. I ,.,t.J. 

~ 0 
l~tn Gl ~ 

~~ fit. 

IJMWW.mlng ~~~ 

Umltt ~ 
R4 _ aLA 
€o 

LDww Control ~?/,_, I/ 

Umlt7:[ . "1:2.. . 
&A 
fA 

- '0 
C:.t. 
<~ 

RUN NUMBER 1 2 .3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 
DATA POINT I db .o0lh I q_j .j£ 'fD_ Q":/-4-, 
DATE /INITIALS o-I~M lo·I·Cft(Jm D/3-W Ar1J 
QC BATCH NtJloBER l')-=\iot1- IS't,tp((J l'i'89-/~ 
RUN NUMBER 1 4 1 5 . 1 6 1 7' 1 8 1 ·g 20 2 1 22 23 2'4 25 26 

~ DATA POINT - DATE /INITIALS 
-~ ISATUt r~UI"'I'ril\ 

:J1 



-· w-'*, •At:lea 
lnt:ernatlanel 

........ Ooo-. 

PARAMffiR 

CORE 
LABORATORIES 

METHOD 

RER = _ J Rt ted Value- Dup Value I 
((Rep~.ied Value Error)2 + (Dup Error)2)Y2 

Note: Use TPU in place of error ifTPU is calculated. 

OC TYPE 
[)>?~~ 

,Ptt;.\," ,'u W\ _aq. r . ~£,-//.0 Duplicate Precision 

4.~ , 2 3 4 5 8 .7 8 9 10 .11 12 13 14 15 18 17 18 

~~'-
·~ !N_ 

4.z. ' 
Upper Control 

.tl.b Umlt 
3,o ~· 

:t.l.. . 
Upper Warning _7,.&/ 

Urn~. 3.~ 
[60 u£.&.. !1M) 

2SJ 
.Lt.. 
2..![ 
t.z. 

lJJUJ.. t.o 
l.A J., 
1.1/ 

~ l.Z. 

~ 1.~ 

o..B e., 
DA_ 

Ll.l.. " 
00 

.. 
RUN NUMBER 1 2 3 4 6 a· 7 8 9 
DATA POINT 0 :?_ o.D 0.1 
DATE /INITIALS W>•/.C,LI lYYI 10·1·~~ tyv\· ro .,;.o,t:t .bt'l 
QC BATCH NUMBER II-:>~ JC.~(elG, ~9Ft . 

~ RUN NUMBER 1 4 1 6 1 6 1 7 1 8 1 9 20 2 1 22 ..- DATA POINT en DATE /INITIALS 
VC HA'l'U1 :R 

19 

p~~ JD 

~ontrol 

Chart 

PERIOD COVERED 

MEAN• I so-
20 21 22 23 24 25 

I 

1 0 1 1 1 2 

23 24 2 6 

28 
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2 6 



ne foUowa tlpt caUbndoa staadarda llave beea made fro• 
N.J.S. T. traceable staadardt. 

1ST021S SST021S 
2~211 ~211 
3~215 7~211 
4ST021S · IST021S 

n .. staadarcfaiAcludt boda Am24laad Pta23t, laclastaaclanl 
b.aa4ml Am241 wit• aa acdvlfJ ofSOpCIImlaadlml Pa 2lt wit• •• 
acdvftJ of lf2pCIImL 

!a~ volume ••• plppeted lato a 2S0ml '*"•r wt• a calibrated 
pipette. na cornspoacltaa caUI»ratlou wen o.tftal (Ptl) a ad J.t7al 
(Am). 

naiSO aumhtn for tlaa ndlo alldld•· an. 131.00 for Pu23t ••• 
111.01 for A.a24L 

Add .. tteac••••plawu IO .. IaiiUSCM. 
Sa•pl• wen ftued, •roaa't ap Ia 7 .. 4N RQ aad washed late 

ceatrttuae tuiMa wl_. dlltiDed water. I'M dropeel Alcoltlc ad .. I 
drop1 of 11taal•• Trlclalorl4t ••• I .a RJdrolatrtc ac:Y ••• added 11 
eacla. Sampl• wen aDowed toalt tor l .. ar te pndplcate, sampltl 
wen tiiHIIttnd. 
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~reC'&red Sy 1'/T~ 
'so tope Numetr of Stock So1U1ion f it, o o 

• 
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~~~-· 
!:e:n 
':"~· 

'-~"' u- ~'-'' ~ v• '-'•"''-''"'''' •v• .. 
Standard IUdionuclidt Source 

sc:.an~ard rad~~nuc 1 ide 1 :»urce wa~ pre~a:ed 9ravi~t~et rical :~ 
a cal1~raced mester 11 'u1d rad1onucl1de so hac ion so\lrce. 
"' .. sc:.er source waa c&~lbrate:S by liqui4 scintillatioa 

e:~,~c:.n;. 

ISOTOPI: 
.\CTIV ITY ( dps I : 

KALF•L%Fiz 
CALIIAATION DATI: 
-n:r!'AL IUOI: 

SVSTDCATIC IMCJls 

~.1\.~0CM m:Rz 

-~·241 
leta 
432 years 
~vember lt, lttl 12:00 IS? 
J.Ot 
2., •. . ,,. 
••• 

l~O.OO tra .. of solucioa 1M HCl. 
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. - , ,., ... -

Certificate of Participation 

irnalptic1, lncarporaftb 
•ttanta, Qcorgia 

is a panicipant tor the period January 1, 1991, throuah 
December 31, 1991, in a radioactivity measurements · 
assurance propana conducted by tM National Institute of 
Standards and Technotocr, in cooperation willa the U.S. 
CouncG t'or Energ A-.·arcneu. Condftue.d participation ft 
evidenced by dated RtpoN of TraccabDIIJ illued for 
particular radlonucUdes, whlcb Indicate \he cfc\iatlon of 1M 
panlcipant'l reponed valve from t!lat musvted by stt. · 
National tnstftutt of Standards and Technolog. 'Be 
srp;kanct ot these Repona Is" addrwcd '-low: 

.. 
•Aip'fls. .. , .. ,..., • f1 ...... fl 'n.la-I.._..'- •1t·' f M .._ Jlllllul r.lllle f6 
~·tiCJf• ... ,_.•"• II_......, •ta 111""1 ... ww ,. ... _,..., ... _,_1111*-................. .... ,,...., ................ ., ..... .., ........ -... 
lllf&NII ... f.,IRIAIIilfl ........ a.w•tf ...... lfaN ... tf .. ,..,..fl ... ., ...... 
Art .. , ... .,......,,.,._ .. ,......._ .... , •••••:c_..,..,., .. ,.,.....,. • .......... ..., ... ,, ......... _,.. ........ --.. " ......... ,, . 

. JINI'I'IIr ..... •tiJIN S .......... -. .... ,.ft•-•..;· II 11 ·-
.................................. ...,11¢ ...... Cllll ........ ..._ .......... .._ ......... , ..• ,..,. . ., .......................... .. 
.,tlll~fll .. fk'lfaq.• 111 1'-Np .. IIII .. M811IIrJI•-..-•·M ... 
r .. Mtfll£1_.., .. I?' SO.. ·· · 
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A.,-.ow-* ~t&INI'IaUon ~•r NIA 

Incoming HaiiU\ Pt\)'tlce Aeeuftl NIA NIA 

Characterization of Radioactive Material Solution 

MMUf~utet: EMSI.·I.Y , ~ I: , StfW 1: Ul3•1 , MIT Tr-. 

MIII.Ue 2•.000 • « · ~Itt • Oatea1CIIb'ab:3·2t... .11rneo1Cdtatlon: 01:00:0 

~Form.Niratt • ~Mall: 5.0 •«• WW"I 
Actt~My C4ncentt a tOt\ at TOC: 1 e. 2000 rC!tram • Tot-' Ad'fly • TOC: I 1 ftQ 

OPM Oonvet'llon Fa~: 2220 , AcU'fly. AICiiptln OPM: 171,111.1 , ~·Receipt n uQ: 0.011, 

Preparation of Primary Stock Solution 
PrepataUon Oate:l·22·11 , ACIMI)'on Prep Oate: 171,711.1 ON. u.•t.a OPM , • ..,. lftlllaAt 

pCI per gram~ 01 Slandard ~ ~le at ...... 11,117.1 ,Volume al._ Solutloft:SOO M 
Slodl SoluUoft Concet\lratiOft: 351.1 0~ e ,_ 8loctl .._. TOIII AdMt'/ e ,._ ~ uQ: ... 

Stodl Solution Concenttatloft: 112.0 rt01 ff'l " CWtO • Totll SOCII SoUbt wt • ,., eo.••·• JC1 
Preparation of Working Solution• 

PrepatetiM Of Wolklfte SolutiOft. If llflll Y...,_lrte Or CltawiNIIfe 11-. 

Wortdng Sorn I 
TOO 

VOUNCttc 01 Gra~llte , .. 

Sloc*SoluUoniO 
Sloe* Soii..«Jon UM«m 01..,._) 

0~ ol Stodl SoL,. TOC 

Socii Solution TOC 

WOI1dl'l SoluGon YOUnt Cmo 
Tocal .,...... TOC 
C)IIM ,. eTOC 

~·TOC 
pCM.Jet e TOC 
Oftllnal WOr'*'ISor\Jiaft I 
o ........... 

tlt.Ot tJt.OI 111.01 tlt.04 tit .• 

•. ~.~... ~·t1~l -.v.._.. Vol~ 
tlt.OI 
50.0000 

311.1 

I·U·II 
t,OOO.O ., ..... , ... 
&t ... 

~~ ,,,., 
1·ZJ·,.,_ 
JOOf1• 0 

0.1 '~'" ... ' ,,, ' 
1·11 

~\,11' 

... ... 
' ' 

. . . . 
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t I .1{ " . 

Oeaerlpu0 , 0 . 
,.._...,..,.,__._, PLUtONIUM•2ll ] 

.,..._,.,.., Cii:J (nang ••) 
~~1 Z.f•tp4 yser;: 

- ... - I ' , ...... _ ... _~ UU•I 

....... "' •.. -, .. ..,"' .... 
J 11.2 I [ Bano .,.., .. , Plvtonl••iJI I 

.... ._.."'•J Mal'cb 21, 11.11 I 

ftlt ........ ...,_1131 .................... . 

... I _ __,I ... [ __ ... _..I ..... 

.................... , • 1 

I AftiiOXr !,f -1 
........ , .,... ..... ,. 
fte ... ,.,,, •• ,.._ pwillaer ••lnl• •• ........ " 
.. la,ecaal t•• •low pi'OfOI',Ioaa1 .... , ••• 

fte .. ,,.,,,, .• , .a. •t.l•tloa va• •••• .. 11r ll .. s• 
.. iatlllati .. oeuatl••· 

- .. 
,..,,, ...... , .... )., u::i .... ·-·-~· ......... . •... . . ...... ] ............... ... 
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• 

• 

Otcty Scf\tffltl 

o-tMIMt. 
c.,. ....... .......... 

.. ..... ,.. 

• 
• 

.. 

Thll'~ til'"""'"*,. wtt '""'~~'~"IN·~ ntvt .i '"- ,.,.,..cu.t 
............ ., "'-~~~ -~"" • "'""rf .... ''"" .. ., .... '""' • ·c-l·o-... 1 
C'"'- tt. 7'S ~"- t1MIII ll"t ........... MI.._t t II .... ._ ftM N "'*"~ I faa• 
................ CA-,& 

1'- AWie'lftft .,._,.,IMW M • 'IN MlftMtllt -~~ ....... UIW\ _,...,.. ,,._ 
.,._.. .....,......, tl IN Nl'~Ctr~ .. *""'" .. .,_. .... , .. , 11._. IWMMftleA _, "'
....... aNMtiMIYI'tNtllett•C•I•I•• a..~W-.-..teiiMIItfNtll.._. 

•• J.l•l·l· ,,, .. , .. 

.. ..... '""' ....... ..,. """" ............. -..... .,. .... . """·'"' ... ...... .,,..,...., ............... ..., ... ---· ..... §i-~·- .. 

............... '"' ............ """"'' --" ......... c. • ...... . 
"" ...... wMifiiiMr ... tf .............. "' ....... c.... . . u-a .. J • .-. .. t. a,z•J· -(. J.z•J.,,.._..,.. .. .,....,...._ . 
"'- UMII~illlieA_II.._ tA 1M ftllf-"''tu ...... 'tnl tl .. I'" IIIII 11W1i*.. 
.. .,.._ ........ W ..._,.,.. CN ..... ._fer...., lit._. •-..w. • N .. .,,....._ fl_.. ._... ... N\11 .... Nluflfll ,_ ........ tl-..ur ..... 
t1utonlua•2Jt eat l•pu~ltlee ve~• •••uaet to 4ecar 
100 pe~ceat a, alp~a .. , •• ,... · 

·c.e. ......... ., ....... 

.. .. , . ... •.. 

... acs ... a •. a ...... 
• 

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

............ 
. • ai\11~ •&!.4 

• 
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Source I 

Manufacturer 
Nuclide 
Helt Life 
TOC 

20.04301 
The 
Th·230 

77000 
1·07·13 

Source Type Planchet 
Serial I 13TH2202001 

Year a 

Activity • TOC 1110.0000 dpm 

~iate Source Received: 1·1, ··~ 
Normal Location In Lab: Counting Room 

Date Data Sheet Prepared: 1/11/tl 

Current Activity In dpm : 1,110 dpm 

Current Activity In DPM: 1, 1 I 0 

Activity In Mlcrocurfea (uCI):0.001 

Traceability: • NIST 

• 



Source I 20.04302 
Manufacturer The 
Nuclide Th·230 
Halt Life 77000 
TOC 1·07·13 
Activity ~ TOC 1110.0000 

Date Source Received: 

Normal Location In Lab: 

Date Data Sheet Prepared: 

Current Activity In dpm 

Source Type Planchet 
Serial I 13TH2202001 

Year a 

dpm 

•• , 1 ·13 

Counting Room 

1/11/13 

: 1,110 
Current Activity In DPM: 1,110 

Activity In Mlcrocurlea (uCI):O. 00 t 
Traceability: NIST 

dpm 
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Source I 

Manufacturer 
Nuclide 
Half Life 
TOC 

20.04303 Source Type Planchet 
The Serial I 13TH220201 0 
Th·230 
77000 Yeara 
1·07·13 

Activity ~ TOC 1040.0000 dpm 

Oate Source Received: l•t1·13 

Normal Location In Lab: Counting Room 

Date Data Sheet Prepared: 1/11/13 

Current Activity In dpm : 1,040 

Current Activity In DPM: 1 ,040 

Activity In Mlcrocurlea (uCI):O.OOO 

Traceability: NIST 

.dprn 

, •• 
~ --------------------------------------------
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Source 1 

Manufacturer 
Nuclide 
Halt Life 
TOC 

20.0.30. 
The 
Th·230 
77000 
1·07·13 

Source Type Planchet 
Serial I 13TH2202011 

Veara 

Activity • TOC 1200.0000 dpm 

D•te Source Received: 

Normal Location In Lab: Countlnt Room 

Date Data ShHI Prepared: 1/11111 

Current Activity In_ dpm 

Current Activity In DPM: 

: 1,200 . 

1,200 

Activity In Mlcrocurlea (uCI):O.OOt 

Traceability: NIST 

, •• ·=== • 

dpm 

.. 42·7. 



source 1 

Manufacturer 
Nuclide 
Half Life 
TOC 

ZO.Q4~05 

The 
Th·230 
77000 
1·07·13 

Source Type Planchet 
Serial I 13TH2202012 

Year a 

Activity • TOC 1100.0000 dpm 

Date Source Received: l•t 1·11 

Normal Location In Lab: Countlna Room 

Date Data Sheet Prepared: 1/t 1/11 

Current Activity In dpm : t, 101 

Current Activity In DPU: t, 100 

Activity In Ml~rocu,ru (uCI):O.OOt 

Traceability: NIST 

-dpm 

r 

,.. . · . CCHit. LAIIGRATCRI •• 

~-------------------~----------------------
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Source I 
Manufacturer 
Nuclide 
Half Life 
TOC 

20.04301 
The 
Th•230 
77000 
1·07·13 

Source Type Planchet 
Serial I I~TH2202013 

Year a 

Activity • TOC 1540.0000 dpm 

Date Source Received: 

Normal Location In Lab: 

Date Data l"••t Prepared: 

Current Activity In dpm 

1·11·ta 

Countlnt Room· 

111 t/ta 

: 1,540 

Current Activity In DPM: 1,140 

Ac:tlvlty In Mlcrocurfea (uCI):O.OOt 

Traceability: NIIT 

dpm 

VA· · • c~• LAIICRATCPit•• 

~-------------------------------------------

. 
4·29· 



··-· ... aw• w ......... • .......... -· • 1111• r, ... .,.,.., 

• Manufacturer The Serial I 13TH2202014 
Nuclide Th·230 
Halt Ute 77000 Veara 
TOC 1·07·13 

Activity • roc 1100.0000 dpm 

Date Source Received: 

Normal Location In Lab: Counting Room 

Date Data Sheet Prepar.ld: 1/11/IJ 

Current Activity In dpm : 1,101 dpm 
Currant Activity In DPM: t ,eo a 
Activity In Mlcrocurlea (uCI):O.Oit 

Traceability: NIIT 

430 



. . 

=S~UR(;tp 
'IJIINC. 

Radiation etanclard1 1nd '"''" eour-
1110 lllw Lane lanll Pt, NM I?IOt 
(101)471•1111 PAX(IOIJ4YI•IIOI 

Certlneate of Calibration 
(Alpha Source) 

TN 'ft!gcl\11 2JO alplta eource Wll lnlllured 
In a ••• proportional eountar uelftl P.tt aa counUftl 111. n.. alplla 
emleelon• from lite aurface of tM eour• were ~n~~eurld at ftt plateau 
vo1t111 to dttttmlne ne Ia ,,. rate. Corrtcdone wore eppfttcl for 
uclraround, eolnckltrtee loll aM ucbcalltl faetera ""'" applicable. 
Alplla etanctard tcmM704am It ow HilT referenc141 
tource UIH 1ft tatabllt .. lftl NIIT tracealtlltr. 

REP.POI · 57210=200 

Active Dlameter(or arM) 1• Moufttlnl llaterlat~~-~•;:._--
Total Dlamettr(or area) 2

7 

Tlaltkntt• •·D 
-------·~11~------ .,... • .,. .. l.fOO .... • .. ,.. .. 
---~,t.~-~,;;,---- ••• , •.•• , •• 
---~0!=07:;=-~-I~J~--- ate of -.1urtmenl 
___ _...9&1JDA..-.:~20ga;;20u1..,4 __ _,..•MIM Mtlll ftUIIIW 
----~..-.----•••rail uacertalalr(ltrctnQ 

L.-~== L 011111._ .. .., •. ,. ......... 
----~'W.u•ulwuu•~ll~----~--~--•-• ~ Nl~ 
. ,~,.. ,. .. ,.. ., •. .,, . 

. ,.. ...... •Miftllllr .............................. .... 
, ..... ,.. .................. ., ... ·- ............ rtalfttr ................. ........, ............ ........ ........ .. ....... ........ .. .. - ...... .... ,. .... -··· ................... ,. .............. ,. ............. _ .... _______ .. 
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Es6juRcEE= 
'I II INC. 

Rad1atlon ltandardt .~ •"•etc eourOM 
21t0 Slier Lane Santa ''• NM 17101 
(101)47S•II31 ,AX(I01)471•1101 

Certificate of Calibration 
(Alpha Source) 

ne ~l\11 230 ll,lta IOUfCe Wll INIIUfN 
In a 111 propOC'tlonal counter utlftt '•tO 11 counlfnt a•e. ne elplta 
emlltiOftl ftOift tftl tUrfiH Of tl'l IOUIM Wttl IMIIUfM II Ill platM• 
voltaae te determine na Ia cp• rate. Conecuone were eppllecl for 
bacllaround, colncl4ence 1011 and ltactecetter factor• ""'" applicable. 
Alplta ataft4fa,. tcmH704127A le ew NIIT referenct4 
aoutee UIM 1ft tltlltllt"lftl NIIT lrlctaltllltJ, · 

REP.POI 5721G-200 

Active Olameter(or area) 1,_ Mountlnt llaterlai~-·•-----
Total Diameter( or area) 2- Tlllaknee• .... -~t ... r._.__ __ _ -----•.u:. ...... ----.,._. • .,.. ••. 
----.a.l..,..l._M~----.. t. M _,,.. 4a 
-----..~I""·OOOH~~---- Mlir•·••rle 
---~01:0~~'-~'~'~--- ............ ,. ...... ____ ,:;.::l'n;,;:;H2:;::::::;;;,20:;,;2001~------··'· ............ . 
----~'·wn..._ ____ .veralt Uftllftalntr(JtrceniJ 

• 
~,..:~~,__ ___ ....... A. 0111 

CIRrltlea ....... 

....... &~5fii~L~Q-~r.J.r.!!!:.----~CI!'III•~I!IM~I I. Gina .. 
"" CMIIrAII.,... ...... 

__ _. ... ._w'W .. •~II------~----hN* ~ ~--,.,. ,...,.. ......... , 
,.... ..... ••llrtatntr .......... ,... .................. .. 
,._. ,._ .......... , • .,,......., ..... " .. Mill unoertalfttr ,.,.... ., ..., .... ,.,......., -·-··"" .... .... ,..,.., ......................... - .... 1111' ...... . ............................................ ........ .. .. ..... .. .. '""' -..... , •. .. 

,- 432 

• 



Es~uRcep 
IJIIINC. 

Racl1atlon ataftcfarcle and cMclr eour._ 
1110 Slier Lane Saftta , .. Nil l710t 
(101)47t•lltl 'AX(I01).71•1101 

Certificate of Calibration 
(Alpha Source) 

TM 'D'IQChn 2l0 alpllt eourct wee meaeurtel 
1ft I 111 proportional COUftlll Ullftt P.11 II COUI\Uftl 111. TM afpfta 
emleetone from tile aurfact of tlat aouroe wert measured at Itt plateau 
voltaa• to ctetitmiM Ita I• cpM rate. CorrtcUont were appltt4 tot 
backaroun•, colnckfanee lett and ltackacetter factore wtsea appllca,lt. 
Alpu atanctar~ 90ni4704127A le .. MilT refttenceca 
eourct ueed In eatabllalll"' HilT traceatanstr. 

REP.POI 22210:200 

Active Dlameter(ot area) 1,_ llounUftt llatertat • 
Totel Dlameter(et erea) z, Tlalclc"''' 0,71!1 

-----~·~~----··-- .. • ... Ia 1.18 .. &.. • - ... . 
---....... O.a..OQO~H~---- •ltte•turle 
---~QI-0~~1-~t~J~---Mle of IMIIUhllllftl 
____ t~.~~maw:.~a20;:u2001~'----_.•eurce atrlll au.., 
____ _.SI&'&los.._ ___ _..Yttlll UftCirtllftiJ(IttCiftQ 

-...~ ... ~--~~Uii,e~~J-·-- ....... A. 0111 
CaDraU.• ••• .. 

~Ja~-...!1!L~~~·:~I.It_ -:.......,...._..JatiiiH .... ,.. .. 
?::j'iJ •• .., AlllfiMI llaftl .. _ __. ... _ ........ ~-----~-J· .. -- .... ,.. .... 

,~,. ,. .. ,.. ....... , 
,.. .... --- ............ ,. ............ - .. .... . 
f ........ 11-lnlftl .,..,......., tile ·- II .. ..,., .. IMiftllntJ ,.,......,..., .......................... ...... ,..,... .. ltlft.,. ,. .... " .. - .... lilT......,. • ............................. ..., .......... .. ......... ..... - .... _,.. ......... .. 
ACOGI. 
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--~~-::---'IIIINC. 
Radiation ataftdarde and ctltclc tour .. 
2110 Iller l.ane Senti Pt. Nil 1110t 
(SOI).?S•IIII PAI(IOI).?I•IIOI 

Certificate of Calibration 
(Alpha Source) 

11te 'fta-i\11 230 llpltl aource Wla IMIIUIM 
In a e•• proportional counter ualnt P•10 11 tountlftl eaa. n.e atpu 
emlttlona from tlte eurface of '"' aouroe were meaeurtd at na plateaw 
voflage to determine Ill 111 cp• rate. Conectlona .. ,. appUtcl ,., 
baclroround, comckfence foal and baclcteelttf factora ..... applletble. 
Alp"a 111nda~ tcmi4704127A Ia eur NIIT referanct4 
IOUfCI UIM Ia tallblltblftl HilT traeeabUitf• 

REF.POI 1D1!:111 

Attlve Olametar(tr ar11) 1""'. llounUftl llaltrla~~P-·• ...... -
Total Dlamet~l(tr area) z- Tlalclcnea•...,-~0;.-~~=------= 

~~ .,.._. 21 .,. .. 
----... ~~.CHIIID.~---.. *-. a ~,. U 
------l'~·~OOM~'~---Mltte•turle 
___ ......;0H~~~o~7~=t~J~--- dale of •••urernent-
---....&'lDI211U11 .. aoiX,j20UAilOL-_ ........... ur• aerial numw 
____ __.s,...•~a----....:•••rall uncertalntr(percenQ 

~"'-UM~..,_ __ ........ A. Otal 
C.ftrattea .,.,.. .. 

~!:....--Ciaii1ML.CIIMaltl 
ClallrAinra_ .. ..., 

-~'"-•L.IIMIIUIIn.._.M...__~~....,jJ,.•-' teat Nlule ·. - .' . -
,~,. ,. •• ,.. er1 ..... , 

ne owral • ......, er .. .aturement II .,.. - ....... 
, ..... ,.. ............. .,,. .... .., ................ •llftalfttr ,.,.,.. ., ..., ........ " ....... .,. ..... ......... ,..,_ ................................. .. .......... .. .. .......... ,., ...,...., ............ .. .................. ..,............... -
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= ~,·,~· ........ _ 
'II liMe. 

RedlaUon etandarda and cl\tcll aovroee 
2110 llltt · LIM lantl '" Nil 17Ht 
(101)41S•IIII PAI(101)471•1101 

Certlfleate of Calibration 
(Alpha Source) 

,.. · 'ft!Qri\11 2l0 alplsa aource ••• me•••~rM 
111 a 111 proportloftll uunt11 uelne P•10 •• counllnt 11e. 1"'se alpN . 
emfaalont from "" euffaca tf U.e aouroe were IMiturld at ne plateau 
vo1ta1• to determiM Ill b cpM rate. Correcttona ware applftcf for 
background, coincidence loti aM Ncltacatter factota wtsen applfcettle. 
Alpha tiiMI~ tcmi17Q1127A • Ia euf HilT referenced 
tource utMI Ia ••ta'"'"'"' NIIT traceattRitf. 

RIP.POI 57210=209 • 

Active Dtameter(or area) 1!11! Moun1tn1 llalerla_t._ ~....., __ _ 
Total Dlameler(cw INI) i? Tlalckfttt•..., -~~~L----
----~··~----''"'L .,.. •• 
---~~··~-~-----.. ..,. .. -----l0u•.all000Ma.-;a..---- •lttl•turle 
---~QH2~~-·~,~--- tfate t1 Naturemeftl 
----'~mg~I&200K.120alul.__ _ __, ... rtl lltlll ftUiftHf ____ _...,.~.~n~ ___ __...,,,.. uaeertalatr(Jeicaat) 

-·-~ ... ·-'t~e.~~~~~:t-·--=.~.0: .... ., 
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,..,_ ....... ,.~ ........... -- .... .-T lllftcfanl • ... ,.. .... •rat•• .......................... ,. ........ ~ ................ ,,.,....... 
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Certlncate of Calibration 
(Alpha Source) 
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vortaae to determine Ill h ••• rete. COtttclltftl w111 appllld ,., 
bactcaroun4, colftcldenee loll IM 'aclcecetter faetera wMft epplfcable. 
Alpha ttiMI~ tcmlf101f27A .. IW NIIT referencM 
IOUfM UIM 1ft eeta"le•lftl HilT tlaCM,mlf, 
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Total Dlameter(er lrtl) 2
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•S~Ut1~t=-... .-'IIIINC. 
Ra411Uon ataftdarcla aM cl\ect eoureee 
1110 llltf LIM lanta ,.. Nil 11101 
(IOI)t71•1111 PAX(IOI).?S•IIOI 

Certlfteate of Calibration 
(Alpha Source) 
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Alpba ataftda,. toiiM704•m Ia .., NIIT refttenc141 
aource ueM Ia ""'a'"~~'~ HilT traceattllltr. 

RIP.POI !7210:2M 

Active Dlameter(tt artl) 1,_ llountlnt MaterlaL~~·-----
Tetal DlatMIIr(er ltel) aa • Talctnee•. o.z 

"' .,-., .. • .. Ia 
l.Hf .. a. • 71 _,... •• 

L.aat ••• , •••• , •• 
~~ : tllte ef IMIIUfiiMftl 
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'·" ••••••• ••••rtarntr(ferceno 

..... ~,..E;..,,iil~ ... ~-- ........ A. 01111 
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!:!!!:~~~~ L. .... .. 
...., Altlfl- ..... . 
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TM ...,.. •llr1Jinlf t1 .. •••vre1111n1 II tarM a 11 .. .... , .............................................. 111...., ,., ........ .., ......... ...., .... ,. ....... ....... ...................................... _. ....... .. -.......................... ..., ........... .. 
.... a •• ., .. - tar ........ ,.,....... . . 
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Alplla atandaNI tcmM704A1A Ia ew NIIT rtftttnc .. 
aource uatd Ia .... , .. ,,.,. HilT traMIIIIIItr. 

RIJI.POI snlt;M 

Activo Dlameltr(or arM) 1,_ Mounctne Materta,t~ ~-•----
Totti Dlameltr(or area) 2

3 

Tlalttfttt• e.r i . 
--------~u~·~-------''~ • l,MI .. ._ M 
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Certificate of Calibration 
(Alpha Source) 
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emleelont ,,.... tM auffaee of U.e aouroe wert Mllturld at Ill plat•u 
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baclrtrMM. .. lneNtftCe lett eM ltaclcaeatter ftetltl wlltn appllea,le. 
AlpM atan4a,. 19DH791f27& 11 tw HilT reftttnced 
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CT & E ENVIRONMENTAL SERVICES, INC 
DATA COMPLETENESS CHECKLIST 

LB 770 GAS PROPORTIONAL COUNTER 

Strontium-89,90 

Laboratory Job Number: ---'9::...;8~5=8....!4...!.7 ____________________ _ 

Item# Title In Pkg Comments 

1) Formula Used in Calculation i· ../"'" 11-Jl/-98 ('~ . 

2) Instrument Run Log .../ \l·:i4-'-18 v-r 
3) Instrument Printouts ..../ ii-J4-98 ~ 
4) Sample Measurement Activity Calculation Report -../' \ I-J4-9B ~0 
5) Instrument Daily Calibration ..-- i I-J4 -qe 0.7 
6) Background Printouts ...,- i}-J4-<f2, ~1 
7) Efficiency and Background Acceptance Criteria L ,t-d1-98 ~tro-

8) Standards Preparation Log .... \ h)4-C[p (II)_ 

't! 
9) Standards Certification __ .. ~ .... i l -a4 -{IS (',.d 
10) Control Charts c= \ t-(34-<-]3. "() 
11) Source Calibration Certificates v·-== H-J4-% ~ 

0 

CORE LABORATORIES 
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STRONTIUM 90 CALCULATIONS 

l.) Calculation of strontium 90 activity in pCi/unit volume: 

(Sample cpm- Bkg cpm) 
Activity (pCi I unit volume)= · 

(Volume x Method Efficiency x 2.22 dpml pCi) 

2.) Calculation of strontium 90 error at the 95% confidence level: 

1. 96 x Sample cpm + Bkg cpm 
. . . . Sample CT Bkg CT 
Error at 95% (pCt I umt volume) = . · · . 

(Volume x Method Efficiency x 2.22 dpml pCi) 

3.) Calculation of strontium 90 Lower Limit of Detection (LLD): 

. . 4.66x . Bkg cpm· 
. Bkg CT 

LLD ( pCt I unit volume) = · · · · 
. . (Volume x Method Efficiency x2.22 dpm/ pCi) 

Where: 
cpm 
CT 

= 

= 
Volume= 

counts per minute 
count time 
Sample volume per gram, liter·or filter depending on matrix type 

CORE LABORATORIES 
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l 

IMD~LABI CORE 

~ LABORATORIES 
SAMPLE VOLUME BOOK 

Analysis ~ e@=-c:=to 
SOP CA-GLR-01.0 Rev l 

Analyst .c14b _ Date te/14/% 

Sample. 
m 

, 1-lrn-... 

-~ 

Ll 
l2-

L..L-i s/' l£>14 

FORM RADCHEM-49, REV II 3 

Sample 
Val 
~g_ 

f). 5L 
J 

l 

\ 

. 

I 

vv~ 

BookNumber98031 Page Number 3 9 
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16.10.98 
14:12 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Comment: SR89/90 SAMPLES 
~~770 Number 1 User File: SR90/YT90 
S( }le Set: SR584711 
HV-Meas.Counter [V] = 1600 

·Statistical Error Definition~ 1 standard 

Category List [CPM] : 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

Bff. Alpha 

Bff. Beta 

Spillover 

T(1/2) Alpha [days] 

T(1/2) Beta [days] 

Manuf. Alpha Date 

Manuf. Beta Date 

Normalization 

Alpha 
Low 

0.000 
20.0 

100.0 

1 

0.000 

. 0. 000 

1. 00 

1. 00 

0.475 

--/--/--
--/--/--

60.0 

2 

0.000 

0.000 

1. 00 

1.00 

0.410 

--/--1--
--1--/--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1. 00 

0.466 

--/--/--

--/--1--
60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0.471 

--/--/--
--/--/--

60.0 

Sample Data File: SR584711 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low 

0.000 
20.0 

100.0 

5 6 

0.000 0.000 

0.000 0.000 

1. 00 1.60 

1. 00 1. 00 

0.519 0 .4·90 

--!--/-- --/--/--

--1-c/-- --1--1--
60.0 60.0 

High 
20.0 

100.0 

7 8 

0.000 0.000 

0.000 0.000 

1. 00 1. 00 

1.00 1. 00 

0.583 0.648 

--1--1-- --1--1--
--/--/-- --1--1--

60:0 60.0 

9 

0.000 

0.000 

1. 00 

1. 00 

0. 516 . 

--/--/--

--1--1--
60.0 

Sample Results 

M~asurement Date 16.10.98 Time 14:13:09 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/6 

1 

10 

0.000 

0.000 

1. 00 

1. 00 

0.474 

--/--/--

--1--1--
60.0 

Guard [cpm] 1093 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 
1-:-:1------1------------~-~1 1------1-~--:-1~--1 1------1------1---1 

1 1 985847-001 0.667 22.3 1 2.98 11.4 1 
2 2 985847-001 MS 0.533 25.0 1 16.5 4.54 1 
3 3 985847-001 MSD 0.500 25.8 1 17.7 4.38 1 
4 4 985847-002 0.633 22.9 1 2.27 1.3.2 1 
5 5 985847-003 0.200 41.0 1 2.46 12. 0. 1 
6 6 985847-004 0.467 26.8 1 2 .. 8i 11.6 1 
7 7 985847-005 0.633 22.9 1 2.63 12.4 1 
8 8 985847-006 0.333 31.5 1 2.42 12.6 1 
9 9 985847-006 MD 0.367 30.2 1 2.64 11.8 1 

10 10 985847-"007 0.533 25.0 1 2.45 12.5 1 
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16.10.98 
14:12 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 16.10.98 Time 14:43:15 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 985847-001 
2 2 985847-001 MS 
3 3 985847-001 MSD 
4 4 985847-002 
5 5 ·985847-003 
6 6 985847-004 
7 7 985847-005 
8 8 985847-006 
9 9 985847-006 MD 

10 10 985847-007 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.433 27.7 1 
0.500 25.8 1 
0.433 27.7 1 
0.400 28.8 1 
0.433 27.7 1 
0.533 25.0 1 
0.467 26.8 1 
0.500 25.8 1 
0 . 6 0·0 2 3 . 5 1 
0.300 33.3 1 

Guard [cpm] 1091 

BETA· 
CPM %Error Cat 

1------1------1---1 
1.63 15.6 1 
15.5 4.67 1 
16.6 4.52 1 
1.68 15.2 1 
2.61 12.0 1 
2.11 13.7 1 
1. 83 15.0 1 
2.08 14.2 1 
1.86 15.0 1 
2.12 13.1 1 

2 
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16.10.98 
14:12 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 16.10.98 Time 15:13:20 

Page: 

Measuring Time (min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 3/6 

3 

Guard (cpm] 1091 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 985847-001 0.233 37.8 1 1. 96 13.6 1 
2 2 985847-001 MS 0.333 31.5 1 16.4 4.53 1 
3 3 985847-001 MSD 0.333 31.5 1 15.9 4.62 1 
4 4 985847-002 0.400 28.8 1 1.81 14.6 1 

·5 5 985847-003 0.100 58.0 1 3.45 9.95 1 
6 6 985847-004 0.600 23.5 1 2.14 13.7 1 
7 7 985847-005 0.300 33.3 1 1.52 16.1 1 
8 8 985847-006 0.333 31.5 1 1.52 16.5 1 
9 9 985847-006 MD 0.133 50.4 1 1.50 15.4 1 

10 10 985847-007 0.267 35.2 1 1.87 14.0 1 

··..K.: I, ,"'•, '•. ,...._,;J.:.~-.·~~~-~-~··o·· .,.,_..,;,· 
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16.10.98 
14:12 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 16.10.98 Time 15:43:24 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 

Guard [cpm] 1073 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 1 985847-001 0.133 50.4 1 1.57 15.0 1 
2 2 985847-001 MS 0.233 37.8 1 14.4 4.83 1 
3 3 985847-001 MSD 0.233 37.8 1 17.3 4.41 1 
4 4 985847-002 0.333 31.5 1 1.48 16.2 1 
5 5 985847-003 0.333 31.5 1 2.16 13.1 1 
6 6 985847-004 0.233 37.8 1 2.22 12.7 1 
7 7 985847-005 0.233 37.8 1 1.10 19.1 1 
8 8 985847-006 0.300 33.3 1 1.24 18.4 1 
9 .9 985847-006 MD 0.067 70.1 1 1. 70 14.2 1 

10 10 985847-007 0.167 44.9 1 1. 59. 15.0 1 
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16.10.98 
14:12 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 16.10.98 Time 16:13:29 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 5/6 

Guard [cpm] 1087 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1-~-1 1------1------1---1 
1 1 985847-001 0.200 41.0 1 1.34 16.6 1 
2 2 985847-001 MS 0.167 44.9 1 15.9 4. 60· 1 
3 3 985847-001 MSD 0.233 37.8 1 17.6 4-.37 1 
4 4 985847-002 0.133 50.4 1 1.17 17.5 1 
5 5 985847-003 0.200 41.0 1 2.06 13.2 1 
6 6 985847-004 0.267 35.2 1 1.70 14.7 1 
7 7 985847-005 0.167 44.9 1 1. 70 14.6 1 
8 8 985847-006 0.233 37.8 1 1. 82 14.4 1 
9 9 9~5847-006 MD 0.267 35.2 1 1.60 15.4 1 

10 10 985847-007 0.267 35.2 1 1. 67 14.9 1 

5 
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16.10.98 
14:12 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Sample Results 

Measurement Date 16.10.98 Time 16:43:34 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 6/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 985847-001 
2 2 985847-001 MS 
3 3 985847-001 MSD 
4 4 985847-002 
5 5 985847-003 
6 6 985847-004 
7 7 985847-005 
8 8 985847-006 
9 9 985847-006 MD 

10 10 985847-007 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.267 35.2 1 
0.267 35.2 1 
0.033 100.0 1 
0.333 31.5 1 
0.467 26.8 1 
0.133 50.4 1 
0.067 70.1 1 
0.133 50.4 1 
0.133 50.4 1 
0.367 30.2 1 

Average of 6 cycles 

ALPHA 

Guard [cpm] 1090 

BETA 
CPM %Error Cat 

1------1------1---1 
1.41 16.3 1 
15.8 4.61 1 
15.8 4.60 1 
1.08. 19.4 1 
1.59 16.1 1 
1.80 14.0 1 
1.99 13.1 1 
1.21 17.5 1 
1.40 16.0 1 
1. 93 14.0 1 

BETA 

6 

Det# Spl# Spl. Name CPM %Error Cat Num CPM %Error Cat Num 
1----1------1---------------1 

1 1 985847-001 
2 2 985847-001 MS 
3 3 985847-001 MSD 
4 4 985847-002 
5 5 985847~003 
6 6 . 985847-004 
7 7 985847-005 
8 8 985847-006 
9 9 985847-006 MD 

10 10 985847-007 

1------1------1---1---1 
0.322 13.1 1 6 
0.339 12.8 1 6 
0.294 13.7 1 6 
0.372 12.2 1 6 
0.289 13.9 1 6 
0.372 12.2 1 6 
0.311 13.4 1 .6 
0.305 13.5 1 6 
0.261 14.6 1 6 
0.317 13.2 1 6 

1------1------1~--1---1 
1. 81 
15.8 
16.8 
1.58 
2,39 
2.13 
1.80 
1~71 

1.78 
1. 94 

5.87 1 
1.89 1 
1.83 1 
6.39 1 
5.05 1 
5.42 1 
5.99 1 
6,21 1 
5. 90 .. 1 
5.65 1 

6 
6 
6 
6 

.6 
6 
6 
6 .· 
6 
6 



16.10.98 
14:12 

Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Page: 

Comment: SR89/90 SAMPLES 
L~.70 Number 2 User File: SR90/YT90 
S~ Jle Set: SR584721 
HV-Meas.Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

Bff. Alpha 

Bff. Beta 

Spillover 

T(1/2) Alpha [days] 

T(1/2) Beta Edays] 

Manuf. Alpha Date 

Manuf. Beta Date 

Normalization 

Alpha 
Low 

0.000 
20.0 

100.0 

1 

0.000 

o.ooo 
1. 00 

1. 00 

0.526 

--1--1--
--/--1--

60.0 

2 

0.000 

0.000 

1.00 

1. 00 

0.496 

--1--1--
--1--/--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1.00 

1. 00 

0.574 

--1--1--
--/--1--

60.0 

4 

0.000 

0.000 

1.00 

1.00 

0.511 

--1--1--
--1--/--

60.0 

Sample Data File: SR584721 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low 

0.000 
20.0 

100.0 

5 6 

0.000 0.000 

0.000 0.000 

1. 00 1. 00 

1. 00 1.00 

0.543 0.413 

--/--1-- --1--1--
--/·-/-- --/--1--

60.0 60.0 

High 
20.0 

100.0 

7 8 

0.000 0.000 

0.000 0.000 

1. 00 1.00 

1.00 1. 00 

0.496 0. 363 

--1--/-- --/--/--

--1--/-- --/--/--
60.0 60.0 

9 

0.000 

0.000 

1. 00 

1.00 

0.411 

--1--/--
--l--1--

60.0 

Sample Results 

Measurement Date 16.10.98 Time 14:12:55 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/6 

1 

10 

0.000 

0.000 

1.00 

1. 00 

0.407 

--/--/--

--/--/--
60.0 

Guard [cpm] 1091 

Det# Spl# Spl. Name 
1--~-1------1---------------1 

1 8 985847-008 . 
2 9 985847-009 
3 10 985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 E 
7 14 E 
8 15 E 
9 16 E 

10 17 985847-011 

ALPHA 
CPM %Error Cat 

1------1-----~1---1 
0.567 24.2 1 
0.533 25;0 1 
0.667 22.3 1. 
0.533 25.0 1 
0.567 24.2 1 
0.067 70.1 1 
0.133 50.4 1 
0.033 100.0 1 
0.100 58.0 1 
0. 733 21.3 1 

BETA 
CPM %Error Cat 

1---~--1------1---1 
3.47 10.4 1 
2.20 13.4 1 
15 .. 7 4. 70 '1 
16.6 4.54 1 
2.76 11.9 '1 
1.94 13.3 1 
1.60 14.9 1 
1.75 13.8 1 
4.46 8.70 1 
2.40 12.8 1 

450 
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Sample Results 

Measurement Date 16.10.98 Time 14:43:00 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 9 8 5 84 7 - 0 0 8 
2 9 985847-009 
3 10 "985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 E 
7 14 E 
8 15 E 
9 16 E 

10 17 985847-011 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.467 26.8 1 
0.533 25.0 1 
0.200 41.0 1 
0.200 41.0 1 
0.533 25.0 1 
0.033 100.0 1 
0.033 100.0 1 
0.067 70.1 1 
0.133 50.4 1 
0.7.00 21.9 1 

Guard [cpm] 1093 

BETA 
CPM %Error Cat 

1------1------1---1 
2.52 12.3 1 
1.47 17.0 1 
15.6 4.65 1 
15.5 4.66 1 
2. 81 11.7 1 
2.15 12.5 1 
1.28 16.3 1 
1.44 15.4 1 
3.94 9.28 1 
2.41 12.7 1 
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Sample Results 

Measurement Date 16.10.98 Time 15:13:05 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 3/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 E 
7 14 E 
8 15 E 
9 16 E 

10 17 985847-011 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.233 
0.367 
0.567 
0.333 
0.267 
0.200 
0.033 
0.067 
0.200 
0.400 

37.8 1 
30.2 1 
24.2 1 
31.5 1 
35.2 1 
41.0 1 

100.0 1 
70.1 1 
41.0 1 
28.8 1 

Guard [cpm] 1086 

BETA 
CPM %Error Cat 

1------1------1---1 
2.98 10.9 1 
1.95 13.9 1 
14.0 4.96 1 
16.2 4.57 1 
2.12 13.2 1 
2.05 13.1 1 
1.45 15.3 1 
1.14 17.3 1 
4.02 9.23 1 
1.97 13.7 1 

3 
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Sample Results 

Measurement Date 16.10.98 Time 15:43:10 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847-009 MS . 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 E 
7 14 E 
8 15 E 
9 16 E 

10 17 985847-011 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.267 35.2 1 
0.433 27.7 1 
0.267 35.2 1 
0.400 28.8 1 
0.200 41.0 1 
0.100 58.0 1 
0.067 70.1 1 
0.100 58.0 1 
0.100 58.0 1 
0.133 50.4 1 

Guard [cpm] 1090 

BETA 
CPM %Error Cat 

1------1------1---1 
2.16 13.0 1 
1.55 16.1 1 
14.9 4.76 1 
15.8 4.64 1 
2.16 12.9 1 
1.69 14.3 1 
1.23 16.8 1 
1.83 13.7 1 
4.16 9.02 1 
1.81 13.9 1 

4 
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Sample Results 

Measurement Date 16.10.98 Time 16:13:14 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 5/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 E 
7 14 E 
8 15 E 
9 16 E 

10 17 985847-011 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.267 35.2 1 
0.367 30.2 1 
0.333 31.5 1 
0.500 25.8 1 
0.167 44.9 1 
0.200· 41.0 1 
0. 000 . 0. 000 1 
0.000 0.000 1 
0.067 70.1 1 
0.167 44.9 1 

Guard [cpm] 1085 

BETA 
CPM %Error Cat 

1------1------1---1 
1.76 14.6 1 
1.88 14.2 1 
14.5 4.84 1 
15.9 4.63 1 
2.11• 13.0 1 
1.68 14.5 1 
1.83 13.5 1 
1.03 18.0 1 
3.47 9.85 1 
1.57 15.0 1 

5 
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Sample Results 

Measurement Date 16.10.98 Time 16:43:19 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 6/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 E 
7 14 E 
8 15 E 
9 16 E 

10 17 98584?-011 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847.-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 ·13 E 
7 14 E 
8 15 E 
9 16 E 

10 17 985847-011 

Guard [cpm] 1083 

ALPHA BETA 
CPM %Error Cat CPM %Error Cat 

1------1------1---1 1------1------1---1 
0.367 30.2 1 
0.100 58.0 1 
0.133 50.4 1 
0.233 37.8 1 
0.333 31.5 1 
0.033 100.0 1 
0.000 0.000 1 
0.033 100.0 1 
0.033 100.0 1 
0.167 44.9 1 

Average of 6 cycles 

ALPHA 
CPM %Error Cat Num 

1------1------1---1---1 
0.361 12.4 1 6 
0.389 12.0 1 6 
0.361 12.4 1 6 
0.367 12.3 1 6 
0.344 12.7 1 6 
0.106 23.0 1 6 
0.044 35.4 1 6 
0.050 33.3 1 6 
0.106 23.0 1 6 
0.383 12.0 1 6 

1.91 14.2 1 
1.42 15.7 1 
16.0 4.59 1 
15.9 4.61 1 
1.85 14.4 1 
1.79 13.7 1 
1.70 14.0 1 
1.25 16.4 1 
3.59 9.68 1 
2.03 13.1 1 

BETA 
CPM %Error Cat Num 

1------1------1---1---1 
2.47 5.02 1 6 
1.75 6.09 1 6 
15.1 1.94 1 6 
16;0 1.88 1 6 
2.30 5.21 . 1 6 
1.88 5.52 . 1 6 
1.52 6.12 1 6 
1.41 6.34 1 6. 
3.94 3.78 1 6 
2.03 5.50 1 6 
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Comment: SR89/90 SAMPLES 
LBP""'770 Numbe·r 3 User File: SR90/YT90 
S~ 1le Set: SR584731 
HV-Meas.Counter [V] = 1625 
Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

Bff. Alpha 

Bff: Beta 

Spillover 

T(l/2) Alpha [days] 

T(l/2) Beta [days] 

Manuf. Alpha Date 

Manuf. Beta Date 

Normalization 

Low 
0.000 
20.0 

100.0 

l 

0.000 

o.ooo 
l.OO 

l. 00 

l. 04 

--!--/--
--/--/--

60.0 

2 

0.000 

·0.000 

l. 00 

l. 00 

0.847 

--/--1--
--/--/--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

l.OO 

l.OO 

0.839 

--/--1--
--/--/--

60.0 

4 

0.000 

o.ooo 
l. 00 

l.OO 

0.883 

--/--1--
--/--/--

60.0 

Sample Data File: SR584731 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.000 0.000 0.000 0.000 0.000 

0.000 o.ooo o.ooo o.ooo 0.000 

l. 00 l.OO l.OO l.OO l. 00 

l.OO l. 00 l. 00 l. 00 l.OO 

0.808 1.02 1.33 0.854 0.649 

--/--1-- --/--/-- --!--/-- --!--/-- --1--/--
--1--/-- --1--/-- --/--1-- --/--/-- --/--1--

60.0 60.0 60.0 60.0 60.0 

Sample Results 

M-easurement Date 16.10.98 ·Time 14:13:09 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/6 

1 

lO 

0.000 

0.000 

l.OO 

1.00 

l.l2 

--/--1--
--!--/--

60.0 

Guard [cpm] 1072 

Det# Spl# Spl. Name 
1----1~-~---1--~------------1 

1 12 985847-012 
2 13 985847-013 
3 14 MB1SR1014 BLK 
4 15 MB2SR1014 MB 
5 16 ST1SR1014 EFF 
6 17 E-
7 18 LC1SR1014 LCS 
8 19 LC2SR1014 LCS 
9 20 ST2SR1014 EFF 

10 21 E 

ALPHA 
CPM %Error Cat 

1- 7 ----1------1-~-1 
0.667 22.3 1 
0.500 25.8 1 
0.533 25.0 1 
0.600 23.5 1 
0.533 25.0 1 
0.200 41.0 1 
0.833 20.0 1 
0.733 21.3 1 
0.533 25.0 1 
0.100 58.0 1 

BETA 
CPM %Error Cat 

1--~---1------1---1 
4.01 .10.6 1 
3.28 11.2 1 
2.72 12.7 1 
2.04 15.6 1 
17.6 4.45 1 
28.9 3.42 2 
19.0 4.46 1 
17.5 4.50 1 
15.9 4·.65 1 
L32 ·17.3 1 
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Sample Results 

Measurement Date 16.10.98 Time 14:43:20 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

Guard [cpm] 1074 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 12 985847-012 0.533 25.0 1 3.51 11.2 1 
2 13 985847-013 0.467 26.8 1 2.01 15.1 1 
3 14 MB1SR1014 BLK 0.500 25.8 1 2.08 14.8 1 
4 15 MB2SR1014 MB 0.633 22.9 1 2.41 14.1 1 
5 16 ST1SR1014 EFF 0.433 . 27.7 1 19.3 4.23 1 
6 17 E 0.133 50.4 . 1 28.2 3.45 2 
7 18 LC1SR1014 LCS 0.433 27.7 1 17.9 4.47 1 
8 19 LC2SR1014 LCS 0.633 22.9 1 16.9 4.57 1 
9 20 ST2SR1014 EFF 0.400 28.8 1 17 .. 4 4.43 1 

10 21 E 0.033 100.0 1 1. 83 13.8 1 

Detectors with Trend: 3a 

2 
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Sample Results 

Measurement Date 16.10.98 Time 15:13:25 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 3/6 

Det# Spl# Spl. Name 
1----1------1-----~---------1 

1 12 985847-012 
2 13 985847-013 
3 14 MB1SR1014 BLK 
4 15 MB2SR1014 MB 
5 16 ST1SR1014 EFF 
6 17 E 
7 18 LC1SR1014 LCS 
8 19 LC2SR1014 LCS 
9 20 ST2SR1014 EFF 

10 21 E 

Outlier Screening 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.300 33.3 1 
0.267 35.2 1 
0.333 31.5 1 
0.500 25.8 1 
0.400 28.8 1 
0.200 41.0 1 
0.467 26.8 1 
0.467 26.8 1 
0.200 41.0 1 
0.100 58.0 1 

Guard [cpm] 1083 

BETA 
CPM %Error Cat 

1------1------1---1 
3.25 10.6 1 

. 2 .. 2 7 . . 13 . 2 . 1 
1.39 18.2 1 
1.09 23.2 1 
17.3 4.46 1 
27~9 3.48 2 
17.3 4.57 1 
16.4 4.61 1 
15.9 4.61 1 
1.06 17.7 1 

Mea.surem. # (S-deviations) 

3 

Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----1-----.----------l-----------------------------------------------------------

~ 1 1.4 4.7 0.3 -1.0 0.1 0.3 -0.5 0.9 -0.8 -0.8 
1ub 1 -0.5 -o.1 4.4 -1.o -0.5 -0.6 -1.o 0.8 0.4 2.6 
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Sample Results 

Measurement Date 16.10.98 Time 15:43:29 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 

Det# Spl# Spl. Name 
1.----1------1---------------1 

1 12 985847-012 
2 13 985847-013 
3 14 MB1SR1014 BLK 
4 15 MB2SR1014 MB 
5 16 ST1SR1014 EFF 
6 17 E 
7 18 LC1SR1014 LCS 
8 19 LC2SR1014 LCS 
9 20 ST2SR1014 EFF 

10 21 E 

Outlier Screening 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.267 35.2 1 
0.367 30.2 1 
0.333 31.5 1 
0.100 58.0 1 
0.300 33.3 1 
0.233 37.8 1 
0.300 33.3 1. 
0.167 44.9 1 
0.167 44.9. 1 
0.100 58.0 1 

Guard [cpm] 1073 

BETA 
CPM %Error Cat 

1------1------1---1 
2.86 11.8 1 
1.96 14.8 1 
1.24 17.1 1 
1.25 17.4 1 
16.6 4.54 1 
28.8 3.43 2 
19.3 4.26 1 
16.5 4.53 1 
15.3 4.69 1 
1. 42 16.5 1 

Measurem.# (S-deviations) 

4 

Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
-p--1---------------l---------------~-------------------------------------------

b 1 -0.3 -0.2 0.5 0.1 1.7 -1.0 -0.5 4.9 1.4 -1.7 
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Sample Results 

Measurement Date 16.10.98 Time 16:13:34 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 5/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 12 985847-012 
2 13 985847-013 
3 14 MB1SR1014 BLK 
4 15 MB2SR1014 MB 
5 -16 ST1SR1014 EFF 
6 17 E 
7 18 LC1SR1014 LCS 
8 19 LC2SR1014 LCS 
9 20 ST2SR1014 EFF 

10 21 E 

Detectors with Trend:10a 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.433 27.7 1 
0.267 35.2 1 
0.333 31.5 1 
0.333 31.5 1 
0.400 28.8 1 
0 .. 067 70.1 1 
0.300 33.3 1 
0.500 25.8 1 
0.367 30.2 1 
0.100 58.0 1 

Guard [cpm] 1066 

BETA 
CPM %Error Cat 

1------1------1---1 
3.18 11.6 1 
2.97 11.3 1 
1. 75 15.7 1 
1.41 18.2 1 
18.1 4.36 1 
27.8 3.47 2 
17.7 4.45 1 
17.3 4.49 1 
15.0 4.77 1 
2.32 12.6 1 

460 
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Sample Results 

Measurement Date 16.10.98 Time 16:43:39 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 6/6 

Guard [cpm] 1075 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 12 985847-012 0.333 31.5 1 2.45 13.2 1 
2 13 985847-013 0.233 37.8 1 2.04 13.9 1 
3 14 MB1SR1014 BLK 0.167 44.9 1 1. 23 18.1 1 
4 15 MB2SR1014 MB 0.267 35.2 1 1.10 20.7 1 
5 16 ST1SR1014 EFF 0.400 28.8 1 16.2 4.61 1 
6 17 E 0.067 70.1 1 27.6 3.49 2 
7 18 LC1SR1014 LCS 0.233 37.8 1 17.7 4.43 1 
8 19 LC2SR1014 LCS 0.400 28.8 1 16.7 4.55 1 
9 20 ST2SR1014 EFF 0.100 58.0 1 14.7 4.79 1 

10 21 E 0.067 70.1 1 1.56 15.3 1 

Average of 6 cycles 

ALPHA BETA 
Det# Spl# Spl. Name 

1----1------1---------------1 
CPM %Error Cat Num 

1------1------1---1---1 
CPM %Error Cat Num 

1------1------1---1---1 
1 12 985847-012 0.422 11.5 1 6 3.21 4.68 1 6 
2 13 985847-013 0.350 12.6 1 . 6 2.42 5.31 l 6 
3 14 MB1SR1014 BLK 0.367 12.3 1 6. 1.73 6.42 1 6 
4 15 MB2SR1014 MB 0.406 11.7 1 6 1.55 7.18 1 6 
5 16 ST1SR1014 EFF 0.411 11.6 1 6 17.5 1 .. 81 1 6 
6 17 E 0.150 1~.3 1 6 28.2 1.41 2 6 
7 18 LC1SR1014 LCS 0.428 11.4 1 6 18.2 1.81 1 6 
8 19 LC2SR1014 LCS 0.483 10.7 1 6 16.9 1.85 1 6 
9 20 ST2SR1014 EFF 0~295 13.7 1 6 15.7 1.90 1 6 

10 21 E 0.083 25.9 1 6 1.59 6.21 1 6 

461 . 
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CAmment: BACKGROUND AND CALIBRATIONS UPDATE DAILY 
,,;,:zo Number 1 User File: CALIBRARTIONS 

Sa""'"'"'le Set: CALIBRATION UPDATE 
HV-Meas.Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

~ 2 3 4 

BG Alpha [cpm] 0.067 0.~67 0.100 0.200 

BG Beta [cpm] 1.53 1.37 1.37 1. 27 

Bff. Alpha 0.284 0.289 0.289 0.278 

Bff. Beta 0.377 0.320 0.362 0;340 

Spillover 0.475 0.410 0.466 0.471 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days] 19569 10560 10560 10560 

Manuf. Alpha Date 01.07. 93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 . 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07o93 01.07o93 

Time 12.00 12o00 12o00 12o00 

Normalization 60.0 60o0 60.0 60o0 

Sample Data File: C1101698 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

d.eviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.133 0.133 0.200 o. 033 0.133 

1.63 2.00 1. 90 1. 00 1.47 

0.278 0.291 0.281 0.247 0.283 

0.370 0.370 0.393 0.371 0.370 

0.5~9 0.490 0.583 0.648 0.516 

157936 157936 157936 157936 157936 

10560 10560 10560 10560 10560 

01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

01.07 0 93 01.07o93 01.07o93 01o07o93 01.07 0 93 

12o00 12o00 12o00 ~2o00 12o00 

60o0 60o0 60o0 60o0 60.0 

Sample Results 

Measurement Date 16.10.98 Time 7:22:37 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

~0 

0.133 

1.83 

0.272 

0.356 

0.474 

157936 

10560 

01.07. 93 

12.00 

0l.07o93 

12.00 

60o0 

Guard [cpm] 1020 

Det# Spl# Spl. Name 
1----1---~--1---------------1 

1 
2 
3 
4 
5 
6 
7 
8 
9. 

10 

4301 
4302 
4303 
4304 
4305 
4306 
4307 
4308 
4309 
4310 

DAILY UPDATE 
DAILY UPDATE 
DAILY UPDATE 
DAILY UPDATE 
DAILY UPDATE 
DAILY UPDATE 
DAILY UPDATE 
DAILY UPDATE 
D~ILY UPDATE 
DAILY UPDATE 

Date Next Calibration Due 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
o .. ooo 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

BETA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
o.ooo o.ooo· 1 
0.000 0.000 1 

~ InitaiS 
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Comment: BACKGROUND AND CALIBRATIONS UPDATE DAILY 
'70 Number 2 User File: CALIBRARTIONS 

Sc:l' le Set: CALIBRATION UPDATE 
HV'-=1>1eas. Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

1 2 3 4 

BG Alpha [cpm] 0.233 0.167 0.033 0.033 

BG Beta [cpm] 1.70 1.37 1.50 1.43 

Bff. Alpha 0.278 0.280 Q.282 0.273 

Bff. Beta 0.368 0.305 0.342 0.333 

Spillover 0.526 0.496 0.574 0.511 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days] 19569 10560 10560 10560 

Manu£. Alpha Date 01.07.93 01.07.93- 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 

- Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

Sample Data File: C2101698 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.100 0.133 / 0.133 0.067 0.100 

2.20 2.80 1.67 1.93 2.23 

0.279 0.283/ 0.273 0.241 0.267 

0.361 0.364 0.390/ 0.371/ 0.379 

0.543 0.413 0.496 0.363 0.411 

157936 157936 157936 157936 157936 

10560 10560 10560 10560 10560 

01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 16.10.98 Time 7:22:48 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

0.100 

1.67 

0.261 

0.371 

0.407 

157936 

10560 

01.07.93 

12.00 

01.07.93 

12.00 

60.0 

Guard [cpm] 870.0 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 4301 DAILY UPD~TE 
2 4302 DAILY UPDATE 
3 4303 DAILY UPOATE 
4 4304 DAILY UPDATE 
5 4305 DAILY UPDATE 
6 4306 DAILY UPDATE 
7 4307 DAILY UPDATE 
8 4308 DAILY UPDATE 
9 4309 DAILY UPDATE 

10 4310 DAILY UPDATE 

ALPHA 
CPM %Error Cat 

1------1-~----1---1 
0-. 0 0 0 0 . 0 0 0 1 
0.000 0.000 1 
0.000 0.000 1 
o . o o o o . o o·o 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

Date Next Calibration Due tfJJaA? t928' 
Dat:e 

--BETA 
CPM %Error Cat 

1----~-1------1---~ 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
178.4 74.~ 3 

82.6 > 100 2 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
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Cnmment: BACKGROUND AND CALIBRATIONS UPDATE DAILY , 
'70 Number 3 User File: CALIBRARTIONS 

SCl.,,, .. le Set: CALIBRATION UPDATE 
~Meas.Counter [V] = 1625 
Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

1 2 3 4 

BG Alpha [cpm] 0.100 0.067 0.133 0.167 

BG Beta [cpm] 1.77 1.80 1.37 l. 63 

Bff. Alpha 0.280/. 0.293 0.300 0.291 

Bff. Beta 0.356 0.315 0.357 0.340 

Spillover 1.04 0.847 0.839 0.883 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days] 19569 10560 10560 10560 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

Sample Data File: C3101698 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.067 0.133 0.133 0.033 0.133 

1.57 3.70 / 1.37 1.17 1.60 

0.2.92 0.289/ 0.275 0.247 0.2:12 

0.362 0.092 0.376 0.364 0.357 

0.808 1.02 1.33 0·.854 0.649 

157936 157936 157936 157936 157936 

10560 10560 10560 10560 10560 

01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

01.07.93 01.07.93 01.07.9·3 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 16.10.98 Time 7:24:22 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

0.033 

1.33 

0.282 

0.347 

1.12 

157936 

10560 

01.07.93 

12.00 

01.07. 93 

12 .. oo 
60.0 

Guard [cpm] 1020 

Det# Spl# Spl. Name 
1----1-~----1---------------1 

1 4291 DAILY UPDATE 
2 4292 DAILY UPDATE 
3 4293 DAILY UPDATE 
4 4294 DAILY UPDATE 
5 4295 DAILY UPDATE 
6 4296 DAILY UPDATE 
7 4297 DAILY OPDATE 
8 4298 DAILY UPDATE 
9 4299 DAILY UPDATE 

10 4300 DAILY UPDATE 

ALPHA 
CPM %Error Cat 

1------1------~---1 
0 . o.o 0 0 . 0 0 0 1 
0.000: 0.000 1 

-0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

Date Next calibration Due &dirt?.rr 
~~D~a~t~e~7~~Y-----

BETA 
CPM %Error Cat 

1------1------1---1 
85.2 > 100 2 

0.000 0.000 1 
0~000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

90.0 > 100 .2 
o.ooo ·o~ooo 1 
0.000 0.000 1 

In~ 
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Page: 

c~~ent: BACKGROUND AND CALIBRATIONS UPDATE 
. 70 Number 4 User File: CALIBRARTIONS 
s( >le Set: CALIBRATION UPDATE 
HV~Meas.Counter [V] = 1600 

Sample Data File: C4101698 
Mode: Alpha/Beta 

Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

1 2 3 4 

BG Alpha [cpm] 0.067 0.100 0.033 0.100 

BG Beta [cpm] 1.87 1. 63 1. 30 1.20 

Bff. Alpha 0.285 0.292 0.284 0.278 

Bff. Beta 0.362 0.304 0.346 0.325 

Spil:lover 0.683 0.669 0.751 0.691 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days] 19569 10560 10560 10560 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07. 93 01.07.93 01.07.93 01.07. 93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

HV-Guard Counter [V] = 1650 
deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.133 0.067 0.067 0.000 0.033 

1. 90 1. 57 1.20 1. 97 1.37 

0.279 0.290 0.279 0.250 0.287 

0.359 0.352 0.378 0.356 0.358 

0.586 0.824 0.981 0.939 0.840 

157936 157936 157936 157936 157936 

10560 10560 10560 10560 10560 

01.07. 93 01.07.93 01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

01. 07.93 01.07.93 01.07.93· 01.07.93 01.07. 93 

12.00 12.00 12.00 12.00 12.00 

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 16.10.98 Time 7:24:34 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

0.067 

1. 53 

0. 23.7 

0. 370 

1. 01 

157936 

10560 

01.07.93 

12.00 

01.07.93 . 

12.00 

60.0 

Guard [cpm] 1050 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 4301 DAILY UPDATE 
2 4302 DAILY UPDATE 
3 4303 DAILY UPDATE 
4 4304 DAILY UPDATE 
5 4305 DAILY UPDATE 
6 4306 DAILY UPDATE 

.7 4307 DAILY UPDATE 
8 4308 DAILY UPDATE 
9 4309 DAILY UPDATE 

10 4310 DAILY UPDATE 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.000 
0.000 
0 .0.00 
0.000 
0.000 
0.000 
0.000 
o. ooo· 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Date Next Calibration Due~19?f" 
Date 

BETA 
CPM %Error Cat 

1~-----1------1~--1 
·0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

I~ 

-465 



26.10.98 
7:13 

Berthold LB770 Control System: LB770 1 
S A M P L E M E A S U R E M E N T 

Page: 

Comment: SR89/90 SAMPLES 2 ND COUNT 
LB770 Number 1 User File: SR90/YT90 
St~",le Set: SR584712 · 
H~Meas.Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

llff. Alpha 

llff. Beta 

Spillover 

T(1/2) Alpha [days] 

T(l/2) Beta [days] 

Manuf. Alpha Date 

Manuf. Beta Date 

Normalization · 

Alpha 
Low 

0.000 
20.0 

100.0 

1 

0.000 

0.000 

1. 00 

1.00 

0.314 

--/--1--
--/--1--

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.309 

--/--/--

--1--/--
60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1.00 

. 1. 00 

0.342 

--/--!--
--1--/--

60.0 

4 

0.000 

0.000 

1. 00 

1 .. 00 

0.314 

--!--/--
--1--1--

60.0 

Sample Data File: SR584712 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation ( s) · 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 ·0. 000 

1. 00 1. 0.0 1. 00 1. 00 1. 00 

1.00 1. 00 1. 00 1. 00 1. 00 

0.333 0.337 0.341 0.341 0.352 

--1--/-- --1--/-- --1--/-- --!--/-- --/--1--
--/--/-- --1--/-- --/--/-- --!--/-- --/--1--

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 26.10.98 Time 7:13:28 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/6 

1 

10 

0.000 

0.000 

1. 00. 

1. 00 

0.321 

--/--1--
--/--1--

60.0 

Guard [cpm] 1067 

Det# Spl# Spl. Name 
1----1----~~1-------7------.-1 

1 11 985847-001 
2 12 985847-001 MS 
3 13 985847-001 MSD 
4 14 985847~002 

5 15 985847-003 
6 16 985847-004 
7 17 985847-005 
8 18 985847-006 
9 19 985847-006 MD 

10 20 985847-007 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.200 41.0 1 
0.400 28.8 1 
0.233 37 .. 8 1 
0.267 35.2 1 
0.233 37.8 1 
0.300 33.3 1 
0.267 35.2 1 
0.233 37.8 1 
0.300 33.3 1 
0. 233. 37. 8 1 

BETA 
CPM %Error Cat 

1----~-1------1--~1. 
1.54 15.1 1. 
14.9 4.76 1 
15.5 4.65 1 
1.48 15.5 1 
1. 96 13.4 1 
1.93 13.6 1 
1.88 13.8 1 
1.32 16.5 1 
1. 46 15.8 i 
1. 89 13.6 . 1 
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Sample Results 

Measurement Date 26.10.98 Time 7:43:34 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

Guard [cpm] 1078 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 11 985847-001 0.333 31.5 1 2.00 13.4 1 
2 12 985847-001 MS 0.400 28.8 1 13.4 5.02 1 
3 13 985847-001 MSD 0.400 28.8 1 14.1 4.90 1 
4 14 985847-002 0.333 31.5 1 1.10 18.5 1 
5 15 985847-·oo3 0.200 41.0 1 1. 90 13.5 1 
6 i6 985847-004 0.267 35.2 1 2.14 12.8 1 
7 17 985847-005 0.333 31.. 5 1 1. 92 13.7 1 
8 18 985847-006 0.233 37.8 1 1. 72 14.4 1 
9 19 985847-006 MD 0.467 26.8 1 1.87 14.1 1 

10 20 985847-007 0.400 28.8 1 1. 77 14.3 1 

2 
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Sample Results 

Measurement Date 26.10.98 Time 8:13:39 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 3/6 

Guard [cpm] 1072 

ALPHA BETA 
Det# Spl# Spl. Name CPM %-Error Cat CPM %-Error Cat 

1----1------1---------------1 1------1------1---1 1-----~1------1---1 
1 11 985847-001 0.200 41.0 1 1.27 16.7 1 
2 12 .9 8 5 8 4 7 - 0 0 1 MS 0.133 50.4 1 14.5 4.80 1 
3 13 985847-001 MSD 0.200 41.0 1 15.6 4.63 1 
4 14 985847-002 0.233 37.8 1 1.46 15.6 1 
5 15 985847-003 0.200 41.0 1 2.30 12.3 1 
6 16 985847-004 0.467 26.8 1 1.68 15.0 1 
7 17 985847-005 0.100 58.0 1 1.40 15.7 1 
8 18 985847-006 0.400 28.8 1 1. 80 14.3 1 
9 19 985847-006 MD 0.267 35.2 1 1.24 17.2 1 

10 20 985847-007 0.367 30.2 1 1. 72 14.6 1 

468. 
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Sample Results 

Measurement Date 26.10.98 Time 8:43:44 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 

Guard [cpm] 1065 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 11 985847-001 0.367 30.2 1 1. 22 17.6 1 
2 12 985847-001 MS 0.100 58.0 1 14.2 4.86 1 
3 13 985847-001 MSD 0.200 41.0 1 15.7 4.62 1 
4 14 985847-002 0.233 37.8 1 1.36 1().2 1 
5 15 985847-003 0.133 50.4 1 1. 86 13.6 1 
6 16 985847-004 0.400 28.8 1 1. 63. 15.1 1 
7 17 985847-005 0.433 27.7 1 1. 72 14.7 1 
8 . 18 985847-006 0.533 25.0 1 1.45 16.4. 1 
9 19 985847-006 MD 0.400 28.8 1 1.46 16.0 1 

10 20 985847-007 0.200 41.0 1 1. 50 15.3 1 

4 
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Sample Results 

Measurement Date 26.10.98 Time 9:13:48 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 5/6 

Guard [cpm] 1063 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 11 985847-001 0.200 41.0 1 1.17 17.4 1 
2 12 985847-001 MS 0.200 41.0 1 14.2 4.86 1 
3 13 985847-001 MSD 0.300 33.3 1 14.0 4.91 1 
4 14 985847-002 0.267 35.2 1 1. 05 18.8 1 
5 15 985847-003 0.267 35.2 1 1. 64 14.7 1 
6 16 985847-004 0.333 31.5 1 1. 82 14.1. 1 
7 17 985847-005 0.233 37.8 1 0.887 20.5 1 
8 18 985847-006 0.267 35.2 1 1. 08 18.6 1 
9 19 985847-006 MD 0.567 24.2 1 0.967 21.0 1 

10 20 985847-007 0.200 41.0 1 1.44 15.7 1 

5 
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Sample Results 

Measurement Date 26.10.98 Time 9:43:53 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 6/6 

Guard [cpm] 1082 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 11 985847-001 0.133 50.4 1 1. 89 13.5 1 
2 12 985847-001 MS 0.267 35.2 1 13.9 4.91 1 
3 13 985847-001 MSD 0.233 37.8 1 13.9 4.92 1 
4 14 985847-002 0.367 30.2 1 1.2.2 17.6 1 
5 15 985847-003 0.167 44:9 1 1. 74 14.1 1 
6 16 985847-004 0.333 31.5 1 1.82 14.1 1 
7 17 985847-005 0.167 44.9 1 1.41 15.8 1 
8 18 985847-006 0.367 30.2 1 1.11 18.6 1 
9 19 985847-006 MD 0.167 44.9 1 1. 58 14.9 1 

10 20 985847-007 0.100 58.0 1 1.43 15.5 1 

Average of 6 cycles 

ALPHA BETA 

6 

Det# Spl# Spl. Name CPM %Error Cat Num CPM %Error Cat Num 
1----1------1---------------1 1------1------1---1---1 1------1------1---1---1 

1 11 985847-001 0.239 15.3 1 6 1. 51 6.25 1 6 
.. 2 12 985847-001 MS 0.250 14.9 1 6 14.2 1. 99 1 6 

3 . 13 985847-001 MSD 0.261 14.6 1 6 14.8 1. 95 1 6 
4 14 985847-002 0.283 14.0 1 6 1.28 6.89 1 6 
5 . 15 985847-003 0.200 16.7 1 6 1. 90 5.53 1 6 
6 16 985847-004 0.350 12.6 1 6 1.84 5.7.3 1 6 
7 17 985847-005 0.255 14.7 1 6 1. 54 6.24 1 6 
8 18 985847-006 0.339 12.8 1 6 1.41 6.61 1 6 
9 19 985847-006 MD 0.361 12.4 1 6 1.43 6.60 1 6 

10 20 985847-007 0.250 14.9 1 6 1.63 6.03 1 6 
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Comment: SR89/90 SAMPLES 2 ND COUNT 
LB770 Number 2 User File: SR90/YT90 
S~ 1le Set: SR580222 
H\f'-1'11eas. Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

·Bff. ·Alpha 

Bff. Beta 

Spillover 

T{1/2) Alpha [days] 

T{1/2) Beta [days] 

Manuf. Alpha·oate 

Manuf. Beta Date 

Normalization 

Alpha 
Low 

0.000 
20.0 

100.0 

0.000 

0.000 

1.00 

1. 00 

0.338 

--1--/--
--1--/--

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.314 

--1--1--
--1--1--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1.00 

1.00 

0.307 

--1--1--
--1--1--

60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0.311 

--1--1--
--1--1--

60.0 

Sample Data File: SR584722 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low 

0.000 
20.0 

100.0 

5 6 

0.000 0.000 

0.000 0.000 

. 1. 00 1. 00 

1. 00 1. 00 

0.322 0.340 

--!--/-- --/--1--
--!--/-- --/--1--

60.0 60.0 

High 
20.0 

100.0 

7 8 

0.000 0.000 

0.000 0.000 

1. 00 1.00 

1. 00 1. 00 

0.329 0.329 

--/--/-- --1--/--
--/--/-- --1--/--

60.0 60.0 

9 

0.000 

0.000 

1. 00 

1. 00 

0.391 

--1--/--
--1--/--

60.0 

Sample Results 

M~asurement Date 26.10.98 Time 7:13:23 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/6 

1 

10 

0.000 

0.000 

1. 00 

1.00 

0.389 

--1--/--
--1--/--

60.0 

Guard [cpm] 1065 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1 ~--I 
1 8 985847-008 0.233 37.8 1 1. 89 13.7 1 
2 9 985847-009 0.200 41.0 1 .1.70 14.3 1 
3 10 985847-009 MS 0.267 35.2 1 28.0 3.45 2 
4 11 985847-009 MSD 0.433 27.7 1 29.3 3.38 2 
5 12 985847-010 0.300 33.3 1 1.70 14.5 1 
6 13 985847-011 0.267 35.2 1 3.54 9.85 1 
7 14 E 0.167 44.9 1 1.11 17.9 1 
8 15 985847-012 0.633 22.9 1 2 .4·6 12.3 1 
9 16 E 0.200 41.0 1 3.26 10.3 1 

10 17 985847-013 0.367 30.2 1 ·2.29 ."12. 6 1 
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Sample Results 

Measurement Date 26.10.98 Time 7:43:29 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 985847-011 
7 14 E 
8 15 985847-012 
9 16 E 

10 17 985847-013 

ALPHA 
CPM %-Error Cat 

1------1------1---1 
0.500 25.8 1 
0.367 30.2 1 
0.400 28.8 1 
0.367 30 .. 2 1 
0.367 30.2 1 
0.133 50.4 1 
0.100• 58.0 1 
0.333 31.5 1 
0.200 41.0 1 
0.567 24.2 1 

Guard [cpm] 1070 

BETA 
CPM %-Error Cat 

1------1------1---1 
2.43 12.3 1 
1.12 ·18.4 1 
28.0 3.46 2 
29.9 3.35 2 
1.48 15.8 1 
2.22 12.4 1 
1. 23 16.7 1 
1.72 14.5 1 
5.19 8.10 1 
2.05 13.7 1 

2 
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Page: 

Sample Results 

Measurement Date 26.10.98 Time 8:13:34 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 3/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 985847-a11 
7 14 E 
8 15 985847-012 
9 16 E 

10 17 985847-013 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.233 37.8 1 
0.067 70.1 1 
0.467 26.8 1 
0.300 33.3 1 
0.167 44.9 1 
0.367 30.2 1 
0.133 50.4 1 
0.100 58.0 1 
0.000 0.000 1 
0.367 30.2 1 

Guard [cpm] 1064 

BETA 
CPM %Error Cat 

1------1------1---1 
2.22 12.5 1 
1.71 14.1 1 
27.4 3.50 2 
30.1 3.33. 2 
1.25 16.9 1 
2.41 12.2 1 
1.49 . 15.2 1 
1.60 14.6 1 
4.83 8.30 1 
2.16 13.0 1 

3 
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26.10.98 
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Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 26.10.98 Time 8:43:39 

Page: 4 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 
Guard [cpm] 1065 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 8 985847-008 0.333 31.5 1 2.35 12.3 1 
2 9 985847-009 0.233 37.8 1 1. 79 14.0 1 
3 10 985847-009 MS 0.467 26.8 1 29.9 3.35 2 
4 11 985847-009 MSD 0.367 30.2 1 32.0 3.24 2 
5 12 985847-010 0.300 33.3 1 2.07 13.1 1 
6 13 985847-011 0.200 41.0 1 1. 90 13.6 1 
7 14 E 0.333 31.5 1 ·1. 02 19.2 1 
8 15 985847-012 0.200 41.0 1 2.00 13.2 1 
9 16 E 0.167 44.9 1 4.30 8.90 1 

10 17 985847-013 0.100 58.0 1 2.13 12.7 1 
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Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 26.10.98 Time 9:13:43 

Page: 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 5/6 

5 

Guard [cpm] 1075 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 985847-011 
7 14 E 
8 15 985847-012 
9 16 E 

10 17 985847-013 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.367 30.2 1 
0.567 24.2 1 
0.267 35.2 1 
0.100 58.0 1 
0.300 33.3 1 
0.133 50.4 1 
0.233 37.8 1 
0.300 33.3 1 
0.133 50.4 1 
0.267 35.2 1 

BETA 
CPM %Error Cat 

1------1------1---1 
2.08 13.2 1 
1.39. 16.8 1 
28.5 3.43 2 
30.3 3.32 2 
1.77 14.2 1 
2.36 12.1 1 
1.29 16.7 1 
1.84 14.0·1 
4.41 8.77 1 
1.80 14.1 1 
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Sample Results 

Measurement Date 26.10.98 Time 9:43:48 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 6/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 10 985847-009 MS 
4 11 985847-009 MSP 
5 ~2 985847-010 
6 13 985847-011 
7 14 E 
8 15 985847-012 
9 16 E 

10 17 985847-013 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 8 985847-008 
2 9 985847-009 
3 ·10 985847-009 MS 
4 11 985847-009 MSD 
5 12 985847-010 
6 13 985847-011 
7 14 E 
8 15 985847-012 
9 16 E 

10 17 985847-013 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.300 33.3 1 
0.367 30.2 1 
0.267 35.2 1 
0.333 31.5 1 
0.500 25.8 1 
0.333 31.5 1 
0.233 37.8 1 
0.433 27.7 1 
0.167 44.9 1 
0.133 50.4 1 

Average of 6 cycles 

ALPHA 

Guard [cpm] 1063 

BETA 
CPM %Error Cat 

1------1------1---1 
2.27 12.5 1 
1.12 18.4 1 
29.8 3.35 2 
29.9 3.35 2 
1.61 15.3 1 
1.39 16.3 1 
1.76 14.2 1 
1. 62 15.1 1 
4.30 8.90 1 
2.41 11.9 1 

BETA 
CPM %Error Cat Num CPM %Error Cat Num 

1------1------1---1---1 1------1------1-~-1---1 
0.328 13.0 1 6 2.21 5.18 1 6 
0.300 13.6 1 6 1.47 6.40 1 6 
0.356 12.5 1 6. 28.6 1.40 . 2 6 
0.317 13.3 1 6 30.3 1.36 2 6 
0.322 13.1 1 6 1.65 6.05 1 6 
0.239 15.3 1 6 2~30 5.03 1 6 
-e. 2 0 0 -:-3:.6--;-·~ . ·1--' .... .._6 ___________ ... J.-.-.3..2---·-6-~-9-e----r---- 6 
0:333 12.9 1 6 1.87 5.66 1 6 

~-:--3:-4-4--------1.~-----..L..----6 4. 30 3. 59 .. 1 6 
0.300 13.6 1 6 2.14 5.29 1 6 
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Page: 

Comment: SR89/90 SAMPLES 
LB770 Number 3 User File: SR90/YT90 

,</h 

S~ le Set: SR584732 
HV~Meas.Counter [V] = 1625 
Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cpm] 

Bff. Alpha· 

Bff. Beta 

Spillover 

T(l/2) Alpha [days] 

T(l/2) Beta [days] 

Manuf. Alpha Date 

Manuf. Beta Date 

Normalization 

Low 
0.000 

20.0 
100.0 

1 

0.000 

o.ooo 
1.00 

1. "00 

0.331 

--1--/--
--1--/--

60.0 

2 

0.000 

o.ooo 
1. 00 

1. 00 

0.324 

--/--1--
--1--1--

60.0 

High 
20.0 

100. ·o 

3 

0.000 

0.000 

1. 00 

1. 00 

0.359 

--1--1--
--1--1--

60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0.325 

--1--1--
--1--1--

60.0 

Sample Data File: SR584732 
Mode: Alpha/Beta 
HV-Guard Counter [V] = 1650 

deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 o.ooo 0.000 

1. 00 1. 00 1. 00 1. 00 1. 00 

1. 00 1. 00 1. 00 1.00 1. 00 

0.351 0.906 0.390 0.346 0.326 

--1--/-- --1--/-- --/--1-- --1--/-- --!--!--
--1--1-- --/--1-- --/--1-- --1--/-- --1--/--

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 26.10.98 Time 7:14:50 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/6 

1 

10 

0.000 

0.000 

1. 00 

1. 00 

0.323 

--/--1--
--/--/--

60.0 

Guard [cpm] 1046 

Det# Spl# Spl. Name 
1--~-1------1~-------~------1 

1 1 MB1SR1014 BLK 
2 2 MB2SR1014 MB 
3 3 ST1SR1014 EFF 
4 4 LC1SR1014 LCS 
5 5 ST2SR1014 EFF 
6 6 E-
7 7 E 
8 8 ~C2SR1014 LCS 
9 9 E 

10 10 E 

ALPHA 
CPM %Error Cat 

1------1------J~--1 
0.300 33.3 1 
0.433 27.7 1 
0.467 26.8 1 
0.167 44.9 1 
0.400 28.8 1 
0.200 41.0 1 
0.133 50.4 1 
0.333 31.5 1 
0.200 41.0 1 
0.167 44.9 1 

BETA 
CPM %Error Cat 

1-~---~1---7--1---1 
2.63 11.5 1 

"1.99 13.5 1 
15.1 4.73 1 
15.9 4.59 1 
27.5 3.50 2 
15.1 4.76 1 
1.95 13.3 1 
28.5 3.43 2 

0.868 20.5 1 
1.65 14.5 1 
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26.10.98 
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Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 26.10.98 Time 7:44:54 

Page: 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

2 

Guard [cpm] 1060 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 MB1SR1014 BLK 
2 2 MB2SR1014 MB 
3 3 ST1SR1014 EFF 
4 4 LC1SR1014 LCS 
5 5 ST2SR1014 EFF 
6 6 E 
7 7 E 
8 8 LC2SR1014 LCS 
9 9 E 

10 10 E 

Detectors with Trend:3b 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.300 33.3 1 
0.267 35.2 1 
0.433 27.7 1 
0.233 37.8 1 
0.467 26.8 1 
0.267 35.2 1 
0.267 35.2 . 1 
0.300 33.3 1 
0.167 44.9 1 
0.200 41.0 1 

BETA 
CPM %Error Cat 

1------1------1---1 
3.07 10.7 1 
1.98 13.3 1 
15.0 4.74 1 
15.5 4.66 1 
27.4 3.50 2 
15.7 4.68 1 
2.03 13.3 1 
27.8 3.47 2 
1.21 17.1 1 
1.17 17.5 1 
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26.10.98 
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Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 26.10.98 Time 8:14:59 

Page: 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 3/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 MB1SR1014 BLK 
2 2 MB2SR1014 MB 
3 3 ST1SR1014 EFF 
4 4 LC1SR1014 LCS 
5 5 ST2SR1014 EFF 
6 6 E 
7 7 E 
8 8 LC2SR1014 LCS 
9 9 E 

10 10 E 

ALPHA 
CPM %-Error Cat 

1------1------1---1 
0.233 37.8 1 
0,433 27.7 1 
0.300 33.3 1 
0.233 37.8 1 
0.400 28.8 1 
0.100 58.0 1 
0.200 41.0 1 
0.400 28.8 1 
0.100 58.0 1 
0.100 58.0 1 

Guard [cpm] 1049 

BETA 
CPM %-Error Cat 

1------1------1---1 
2. 86 11.0 1 
1.83 14.2 1 
13.4 5.02 1 
15.7 4.63 1 
27.4 3.50 2 
15.3 4.69 1 
1.96 13.4 1 
30.5 3.31 2 
1. 37 15.9 1 
1.80 13.8 1 
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Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 26.10.98 Time 8:45:03 

Page: 

Measuring Time [rnin:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 

4 

Guard [cpm] 1040 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 MB1SR1014 BLK 
2 2 MB2SR1014 MB 
3 3 ST1SR1014 EFF 
4 4 LC1SR1014 LCS· 
5 5 ST2SR1014 EFF 
6 6 E 
7 7 E 
8 8 LC2SR1014 LCS 
9 9 E 

10 10 E 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.300 33.3 1 
0.200 41.0 1 
0.367 30.2 1 
0.200 41.0 1 
0.200 41.0 1 
0.067 70.1 1 
0.133 50.4 1 
0.433 27.7 1 
0.167 44.9 1 
0.167 44.9 1 

BETA 
CPM %Error Cat 

1------1------1---1 
2.63 11.5 1 
1.70 14.3 1 
13.9 4.93 1 
14.7 4.78 1 
26.7 3.54 2 
16.3 4.53 1 
2.28 12.3 1 
29.5 3.38 2 
1.18 17.3 1 
1.45 15.6 1 
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S A M P L E M E A S U R E M E N T 

Sample Results 

Measurement Date 26.10.98 Time 9:15:08 

Page: 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 5/6 

5 

Guard [cpm] 1051 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 
1----1------1~--------------1 1------1------1---1 1------1------1---1 

1 1 MB1SR1014 BLK 0.500 25.8 1 2.63 11.7 1 
2 2 MB2SR1014 MB 0.233 37.8 1 1. 62 14.8 1 
3 3 ST1SR1014 EFF 0.167 44.9 1 14.0 4.89 1 
4 4 LC1SR1014 LCS 0.333 31.5 1 15.0 4.75 1 
5 5 ST2SR1014 EFF 0.200 41.0 1 29.5 3.37 2 
6 6 E 0.233 37.8 1 14.3 4.90 1 
7 7 E 0.233 37.8 1 2.11 12.9 1 
8 8 LC2SR1014 LCS 0.200 41.0 1 25.0 3.66 2 
9 9 E 0.200 41.0 1 0.901 20.1 1 

10 10 E 0.100 58.0 1 1.33 16.0 1 
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Page: 

Sample Results 

Measurement Date 26.10.98 Time 9:45:13 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 6/6 

Det# Spl# Spl. Name 
1----1------1---------------1 

1 1 MB1SR1014 BLK 
2 2 MB2SR1014 MB 
3 3 ST1SR1014 EFF 
4 4 LC1SR1014 LCS 
5 5 ST2SR1014 EFF 
6 6 E 
7 7 E 
8 8 LC2SR1014 LCS 
9 9 E 

10 10 E 

Det# Spl# Spl. Name 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.500 25.8 1 
0.167 44.9 1 
0.167 44.9 1 
0.367 30.2 1 
0.267 35.2 1 
0.200 41.0 1 
0.133 50.4 1 
0.667 22.3 1 
0.267 35.2 1 
0.033 100.0 1 

Average of 6 cycles 

ALPHA 

Guard [cpm] 1060 

BETA 
CPM %Error Cat 

1------1------1---1 
2.50 12.0 1 
1.~1 15.2 1 
14.7 4.77 1 
15.0 4.74 1 
28;2 3.44 2 
16.7 4.51. 1 
1.68 14.4 1 
31.0 3.29 2 

0.946 19.9 1 
1.06 17.9 1 

BETA 
CPM %Error Cat Num CPM %Error Cat 

6 

Num 
1----1------1---------------1 1------1------1---1---1 1------1------1---1---1 

1 1 MB1SR1014 BLK 0.356 12.5 1 6 2.72 4.65 1 6 
2 2 MB2SR1014 MB 0.289 13.9 1 6 1. 77 5.79 1 6 
3 .3 ST1SR1014 EFF 0.317 13.3 1 6 14.4 1. 98 1 6 
4 4 LC1SRi014 LCS 0.256 14.8 1 6 15.3 1. 91. 1 6 
5 5 ST2SR1014 EFF 0.322 13.1 1 6 27.8 1. 42 2 6 
6 6 E 0.178 17.7 1 6 1:5. 6- 1. 91 1 6 
7 7 E 0.183 17.4 1 6 2!.60 5.40 1 6 
8 8 LC2SR1014 LCS 0.389 11.9 1 6 28.7 1.40 2 6 
9 9 E 0.183 17.4 1 6 1. 08 7.43 1 6 

10 10 E 0.128 20.9 1 6 1.41 6.40 1 6 
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DAILY 

Page: 

Comment: BACKGROUND AND CALIBRATIONS UPDATE 
L~,70 Number 1 User File: CALIBRARTIONS 
So.. _;le Set: CALIBRATION UPDATE 
HV-Meas.Counter [V] = 1600 

Sample Data File: C1102698 
Mode: Alpha/Beta 

Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

1 2 3 4 

BG Alpha [cpm] 0.067 0.133 0.167 0.033 

BG Beta [cpm] 1.23 1.13 1.10 1.13 

Eff. Alpha 0.285 0.290 0.282 0.273 

llff. Beta 0.376 0.318 0.360 0.340 

Spillover 0.314 0.309 0.342 0.314 

T (1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days] 19569 10560 10560 10560 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Nonnalization 60.0 60.0 60.0 60.0 

HV-Guard Counter [V] = 1650 
deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.033 0.100 0.100 0.200 0.100 

2.37 1. 67 1.20 1.30 1.27 

0.277 0.293 0.276 0.247 0.278 

0.370 0.370 0.396 0.367 0.367 

0.333 0.337 0.341 0.341 0.352 

157936 157936 157936 157936 15793 6 

10560 10560 10560 10560 10560 

01.07. 93 01.07.93 01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 . 

01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 

12.00 12.00 12.00 12.00 12.00 

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 26.10.98 Time 6:58:06 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

0.133 

1.13 

0.273 

0.358 

0.321 

157936 

. 10560 

01.07.93 

12.00 

01.07.93 

12.00 

60.0 

Guard [cpm] 780.0 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 1------1------1---1 
1 4361 DAILY UPDATE 0.000 0.000 .1 0.000 0.000 1 
2 4362 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
3 4363 DAILY UPDATE ·0.000 0.000 1 0.000 0.000 1 
4 4364 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
5 4365 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
6 4366 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
7 4367 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
8 4368 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
9 4369 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 

10 4370 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
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Berthold LB770 Control System: LB770 2 
S A M P L E M E A S U R E M E N T 

DAILY 

Page: 

Comment: BACKGROUND AND CALIBRATIONS UPDATE 
LB770 Number 2 User File: CALIBRARTIONS 
Sc ·'' le Set: CALIBRATION UPDATE 
HV-Meas.Counter [V] = 1600 

Sample Data File: C2102698 
Mode: Alpha/Beta 

Statistical Error Definition: 1 standard 

Category List [CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

1 2 3 4 

BG Alpha [cpm] 0.300 0.200 0.233 0.100 

BG Beta [cprn] 2.17 1.33 1. 07 0.933 

Bff. Alpha 0.279 0.281 0.281 0.275 

Bff. Beta 0.369 0.306 0.342 0.334 

Spillover 0.338 0.314 0.307 0.311 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days] 19569 10560 10560 10560 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60. 0. 60.0 60.0 

HV-Guard Counter [V] = 1650 
deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.133 0.033 0.067 0.100 

1. 63 1. 97 1. 70 .17 

0.277 0.287 0.245 0 273 

0.363 0.371 0.375 o. 83 

0.322 0.340 0.329 0.~91 
157936 157936 157936 157~36 

10560 10560 10560 105~0 
01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 

01.07.93 01.07. 93 01. 07. 93 

12.00 12.00 12.00 

60.0 60.0 60.0 

Sample Results 

Measurement Date 26.10.98 Time 6:58:21 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

0.200 

1. 77 

0. 267 

0.374 

0.389 

157936 

10560 

01. 07. 93 

12.00 

01.07.93 

12.00 

60.0 

Guard [cpm] 1200 

ALPHA BETA 
Det# Spl# Spl. Name CPM %Error Cat CPM %Error Cat 

1----1------1---------------1 1------1------1---1 ~------1------1---1 
1 4361 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
2 4362 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
3 4363 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
4 4364 DAILY UPDATE 0.000 0.000 1 0.000 0.000 ·1 
5 4365 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
6 436.6 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
7 4367 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
8 4368 DAILY UPDATE· 0.000 0.000 1 0.000 0.000 1 
9 4369 DAILY UPDATE 0.000 0.000 l 0.000 0.000 1 

10 4370 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
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26.10.98 
10:17 

Berthold LB770 Control System: LB770 3 
S A M P L E M E A S U R E M E N T 

DAILY 

Page: 

Comment: BACKGROUND AND CALIBRATIONS UPDATE 
LB,}70 Number 3 User File: CALIBRARTIONS 
S<\, le Set: CALIBRATION UPDATE 
HV-Meas.Counter [V] = 1625 

Sample Data File: C3102698 
Mode: Alpha/Beta 

Statistical Error Definition: 1 standard 

Category List [ CPM] : 
Alpha 

Category Low High 
1 0.000 20.0 
2 20.0 100.0 
3 100.0 

1 2 3 4 

BG Alpha [cpm] 0.233 0.067 0.133 0.167 

BG Beta [cpm] 2.20 1.27 1.17 1. 07 

Eff. Alpha 0.287 0.295 0.293 0.292 

Eff. Beta 0.361 0.315 0.353 0.343 

Spillover 0.331 0.324 0.359 0.325 

T(1/2) Alpha [days] 157936 157936 157936 157936 

T(1/2) Beta [days] 19569 10560 10560 10560 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

HV-Guard Counter [V] = 1650 
deviation(s) 

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 9 

0.033 .333 0.067 0.067 

1. 67 .67 1.10 0.833 

0.285 0 278 0.253 0.287 

0.357 0 375 0.358 0.357 

0.351 0.346 0.326 

157936 157936 157936 

10560 10560 10560 

01.07.93 01.07.93 01.07. 93 

12.00 12.00 12.00 

01.07.93 01.07.93 01.07.93 

12.00 12.00 12.00 

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement Date 26.10.98 Time 6:58:32 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

0.100 

1. 20 

0.285 

0.346 

0.323 

157936 

10560 

01.07.93 

12.00 

01.07.93 

12.00 

60.0 

Guard [cpm] 870.0 

Det# Spl# Spl. Name 
1-~--1------1---------------1 

1 4351 DAILY UPDATE 
2 4352 DAILY UPDATE 
3 4353 DAILY UPDATE 
4 4354 DAILY UPDATE 
5 4355 DAILY UPDATE 
6 4356 DAILY UPDATE 
7 4357 DAILY UPDATE 
8 4358 DAILY UPDATE 
9 4359 DAILY UPDATE 

10 4360 DAILY UPDATE 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
0.000 0.000 1 
0.00.0 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

BETA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
0.000 0.000. 1 

93.0 > 100 2 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
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Srgq 
FILE NAME: 

26-0ct-98 
Reviewed bvVUt9~ 

Date {!;l./--4!-
SR·OCT98.wk1 Method Method 

Job 

N~r 

Sample 

N~r 

LB-770 

Detector 

N~r 

Volune Batch 

c§;t/ Eff 

grams 

Sample 
Count Method 

Time Sample Blank 

min cpm cpm 

Sample Blank Sample Blank Corrected 
Detector Detector Detector Detector Sample 

Bkg Bkg Eff Eff cpm 

cpm cpm 

Actjvity 
C pCi/l 

pCi/g 

Error-

~ 
pCi/g 

LLD 

E£iL!.__.) 
pCi/g 

====================================================================================================================================================================== 
example: 
984000 1 2·1 0.05 0.1790 120 5.810 0.258 0.133 0.167 0.279 0.262 5.58 280.8 21.8 10.9 

========================================~===========================================================~============================================================= 

:~~~NT 1 1-1 ,) _· . o.5o/_o.2973 ~_18_Q_~_J.810~l.Z3o_(_jJ.53D ~-1~1~-----DJll_( o...md-.1002 r ~~ ____ g-'6 _______ _1.4 

SR89 1 MS 1·2 -;;-----0.50 0.2973 180 15.800 /1.730 1.370./ 1.370 0.320~0.357 14.1073 42.7 1.8 1~ 
SR89 1 MSD 1·3 ~ 0.50 0.2973 180 16~-~~~-_,/~-·~? --~~~~370 0.362/ 0.357 15.0650 ... ___ _45.7 ____ 1~ 1.4....:.. 

2 1·4 / 0.50 U.&.Yf:J IUV l.580 / 1. 730 1.270 ;:/ 1.37.0 0.340/ 0.357 ·0.0329 ·0.1 0.6 1.4 

3 1·5 ~ 0.50 0.2973 180 2.390 ./1.730 1.630 / 1.370 0.370 v 0.357 0.3869 1.2 0.6 1.4 
4 1·6 .I 0.50 0._2973 180 2.130 /1.730 2.000 / 1.370 0.370/ 0.357 ·0.2431 -0.7 0.5 1.4 
5 1·7 0.50 0.2973 180 1.800 /1.730 1.900 / 1.370 0.393 ./ 0.357 ·0.4963 -1.5 0.5 1.4 
6 1·8 .I 0.50 0.2973 180 1. 710 1. 730 1.000 / 1.370 0.371 ./ 0.357 0.3359 ___ 1:0 0.6 1.4 

_6 MD 1·9 .1. o.5o 0.2973 180 _1:_7~~-~-73~ ___ 1.470 ;:;;/"!.:_370 __ 0.370 ./-- o~~;_ _:_o_:.063.!___._._ C-o .. L~ o.6 1.4--, 
7 1-10 7 ---cr.s-o----·u.zYr5 180 1.940 1.730 1.830 1.370 0.356/ o.357 -0.2490 -o.s o.5 1.4 

8 2-1 ., 0.50 0.2973 180 2.470::: 1. 730 1. 700........ 1.370 0.368 /0.357 0.3989 1.2 0.6 1.4 

9 2·2 "' 0.50 _ 0.2973 1_~'-- 1.750 ~ 1~!3.Q _______ !-~!0 {___1_:~-~~----0-~30~-_/-0-~~~7- _ O.QJ24 0~-~---------_Q-~~-- 1.4 
9 MS 2·3 ;J 0.50 0.2973 180 15.100~1.730 1.500 1.370 0.342 0.357 13.2551 40.2 1.7 
9 MSO 2·4 .; 0.50 0.2973 180 16.000 /1.730 1.430 ~ 1.370 0.333;;:: 0.357 14.2342 43.1 1.8 1.4 

10 2·5 ./ o.5o o.2973 18o 2.3oo /. 73o 2.2oo / 1.37o o.361 ../ o:357~--::-cr.z64o -o.8 o.5 1.4 

11 2·10.,. 0.50 0.2973 180 2.030/ 1.730 ~~~ 1.370 0.371/ 0.357 ·0.0141t',65io 0.0 ~ 0.6 1.4 
12 3·1 0.50 0.2973 180 3.210 1.730 ~ 1.370 0.356 0.357 ~ 10~ <f.O A,..,?.;·,(# 0.7 1.4 

.,- -- _/'- - ~ .,/'" . 717- II 

13 3·2 0.50 / 0.2973 180 2.420 ............-1.730/' 1.800 1.370- -~:31~/0.357~,.-/ 0.3024--- 0.9 0.6 1.4 
MB1SR1014 BLK 3·3 ./ 1.00" U.e.Yr:J 10~ l.no--_/).730 -1.3N"...;;.T:370..,.~0.357 _........0.357~0000 0.0 0.3 0.7 

MB2SR1014 MB 3-4 / 1.00j 0.2973 18C 1.550 ....... /1.730 1.630 ...... 1.370L 0.340/ 0.357 ·0.4229 ·0.6 0.3 0.7 
ST1SR1014 EFF SR89 3·5 ./ 1.00 0.2973 18C. 17.500./1.730 1.570./1.370 0.362/0.357 15.5650 {23-:6 0.9 0.7 
LC1SR1014 L~ SR89 3-r ~ 1.00 . 0.2973 18C 18.200/ 1. 730 1.370 ~ 1.370 0.376 ~ 0.357 16.4508 ~.9 0.9 0. 7 
LC2SR1014 LCS SR90 3·8 1.00 0.2973 18C 16.900~ 1.730 1.170/ 1.370 0.364/ 0.357 15.3629 23.3 0.9 0.7 

ST2SR1014 EFF SR90 3·9 ..) 1.00 0.2973 18C 15.700/1.730 1.600/1.370 0.357 / 0.357~1-' 13.7400 \/ 20.8 0.9 0.7 
- - ~~ 1 

~ 
~ 
--.1 

,4Vc_) k( d~ 
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FILE NAME: 
SR-OCT98.wk1 

Job 

Nl.lllber 
S8111Jle 
Nl.lllber 

LB-770 
Detector Volune Batch 
NUlber ~Eff 

grams 

Sample 

Count Method 
Time Sample Blank 
min cpm cpm 

26-0ct-98 

Method 
Sample Blank 

Detector Detector 
Bkg Bkg 
cpm cpm 

S-rqo 

Reviewed cy ~,~'Jf.:z:_L 
Date_..l£td~ l2zr .0 

Method 
Sample Blank Corrected 

Detector Detector Sample 

Eff Eff cpm 

Activity Error LLD c·· -···-- ------pCi/l pCi/l pCiLJ./ 
pCi/g ----pci/g pCi/g 

====================================================================================================================================================================== 
example: 
984000 2-1 0.05 0.1790 120 5.810 0.258 0.133 0.167 0.279 0.262 5.58 280.8 21.8 10.9 

==========================================================================================================================7-= ========================================= 
2NDCOUNT / ) /· / / NC 

A ~·M •M u! 1.510 ~ 2.720 ___ 1.~0 0200-. 0 376/ 0 361 •0 2616--·-··-----.:-0.5 0.4 1 YO:JO'+f 

-r::: 

[;o 
90 

MB'1SR1014 
MB2SR1014 
ST1SR1014 
LC1SR1014 
ST2SR1014 
LC2SR1014 

~ 
co 
<.0 

I 

1 MS 
_t MSD 

2 
3 
4 
5 
6 
6 MD 
7 
8 
9 
9 MS 
9MSD 
10 
11 
12 
13 
BLK 
MB 
EFF SR89 
LCS SR89 
EFF SR90 
LCS SR90 

I" I 

1-2/ 0.50 
1-3 ./ 0.50 
1-4,/ 0.50 
1-5~ 0.50 
1-6./ 0.50 
1-7/ 0.50 
1-8/ 0.50 
1-9/ 0.50 
1-10" 0.50 
2-1 -/ 0.50 
2-2 .I --· _ _j)_,_5.0 
2-3 _,; 0.50 
2-4/ 0.50 

_) c.-.- u.:IU 

2-6 / 0.50 
2-8 .. 0.50 
2-10/ 0.50 
3-1 / 1.oo/ 
3-2/ 1.00 
3-3 ./ 1.00 
3-4 / 1.00 
3-5/ 1.00 
3-8 ,/ 1.00 

..J,.-

II :lllt!l-----lO.U_ 

14.200 _, 2. 720 1.130/ 2.200 0.318 ~ 0.361 12.6119 21.9 1.0 

1~~~00_/_2.. - .... 0 ... 369_ 0.36_1 _!~·-1-~14_ 22.8 1.0 
1.280./2.720 1.130 ,/;2.200 0.340~1 -0.3398 ~0.6 0.4 
1.900/ 2.720 2.370 ;/ 2.200 0.370 /0.361 -1.0030 -1.7 0.3 1.0 
1.840/ 2.720 1.670/ 2.200 0.370 /0.361 -0.3630 -0.6 0.4 1.0 
1.540/ 2.720 1.200 / 2.200 0.396 ~0.361 -0.2304 -0.4 0.4 1.0 

1.410/ 2.720 1.300/ 2.200 0.367 :/"' 0.361 -0.4186 --~._7_ 0.4 ----~-0 
J-.'+~Q-:/-~~720 1.270 /2.20Q __ 0.367 /0.361 -0.3686 --0 6 0.4 1.0 
1.630 / 2.?2o 1.130 ~ 2.2oo o.358 /0.361 -o.o157 o.o o.4 1.0 
2.210 :.,...---2. 720 2.170-::;- 2.200 0.369 ~ 0.361 -0.4915 -0.9 0.4 1.0 
1.470 2. 720 1.330 ~-200 0.306 7- 0.361 -0.3008 -0.5 0.4 1.0 

28.6oo ?2~?2o--- --,-.oro-~ 2~ioo- -o~342 ....0' o.361 27.0374 -------------46-:9-~ 
30.300/ 2.]20.. .361 28.8859 ---- 50.1 1.4 1.0; 
1.650/ 2. 720 1.630 j"; 2.200 0.363 h 0.36 -0.5029 -0.9 0.4 1.0 
2.300/2.720 1.970 / 2.200 0.371 ~ 0.36 -0.2044 -0.4 0.4 1.0 

1.870 ~ 2.720 1.700 ~2.200 0.375 ~0.361 -0.3702 ~0~~ 0.4 1.0 

-~~~/ 2. 720 !(_1. 77? /' 2.200 v 0.37~./ _0.~~1 ;;--~0..:.~687____ -0_._!_ ____ _()~~---~ 
2. 720 ~ 2. 720 IT 2.200 / 2.200 0.361 ~ 0.361 0.0000 0.0 0.2 0.5 

1. 770/ 2. 72011.270 ;/ 2.200l 0.315 '/ 0.361l 0.0463 Q.JL 0.2 0.5 
14.400 ./ 2. 720 1.170/ 2.200 0.353 / 0.361 12.7215 11.0 0.5 0.5 
15.300 2.720 1.070/ 2.200 0.343/ 0.361 13.7359 11.9 0.5 0.5 
27.800 ~ 2.720 1.670 ~ 2.200 0.357 0.361 25.6158 22.2~ 0.7 0.5 
28.700 J 2.720 1.100 2.200 0.358/ 0.361 27.0843 23.5 0.7 0.5 

0.5198 180 
0.5198 180 
0.5198 180 
0.5198 180 
0.5198 180 
0.5198 180 
0.5198 180 
0.5198 180 -
0.5198 180 
0.5198 180 
D.5198 18.0 ---
0.5198 180 
0.5198 180 
~---

r-------
u.5198 180 
0.5198 180 
0.5198 180 
0.5198 180 

-
0.5198 180 
0.5198 180 
0.5198 180 
0.5198 180 
0.5198 180 
0.5198 180-,_, 



QA-CHECK3.wk1 SR90 DATE 10/26/98 pCi/L 
TIME 07:13 

Standard LCS 
Known Sample LCS 
Value Value Recovery 

LC2SR1014 22.200 23.500 105.9 
22.200 0.0 

0.000 ERR 
0.000 ERR 

985847-009 
Spiked 

Sample Sample Standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

-0.500 46.900 22.200 0.5000 44.400 106.8 
-0.500 50.100 22.200 0.5000 44.400 114.0 

0.000 22.200 0.000 ERR ERR 
0.000 22.200 0.000 ERR ERR 

985847-006 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
-0.700 -0.600 0.400 0.400 0.18 

ERR 
ERR 

!Di63 
905.89 

MB2SR1014 = 0.0 BATCH # 
LAB NET 

BATCH # 
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16.10.98 
5:20 

Berthold LB770 Control System: LB770 1 
C A L I B R A T I 0 N A L P H A 

Comment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

7 70 Number 1 User File: A-PLANCHET CAL Cal. Data File: AM101698 
::,,J"'' le Set: AM-CALIBRATION Mode: Alpha Only 
ca"!'ibration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

1 

10 

BG Alpha [cpm] 0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

Manuf. Alpha Date 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01. 07. 93 01.07. 93 01.07. 93 01.07. 93 01.07.93 

T(1/2) Alpha [days] 157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

Activity 145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 16.10.98 Time 5:20:45 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
4 4 SERIAL # A965 

7 
8 
9 

10 

5 SERIAL # A966 
6 SERIAL # A967 
7 SERIAL # A968 
8 SERIAL # A969 
9 SERIAL # A970 

10 SERIAL # A971 

Outlier Screening 

cpm Eff %Error 
1-------1-----1------1 

2488 0.284. 0.637 
3548 0.289 0.533 
3080 0.289 0.572 
2853 0.278 0.594 
2982 0.278 0.581 
3348 0.291 0.549 
2239 0.281 0.671 
2877 0.247 0.592 
3422 0.283 0.543 
2778 0.272 0.603 

Guard [cpm] 1126 

cpm Spill %Error 
1-------1-----1------1 

1182 0.475 1.12 
1455 0.410 0.990 
1435 0.466 1.02 
1344 0.471 1.05 
1548 0.519 1.03 
1640 0.490 0.958 
1305 0.583 1.14 
1865 0.648 0.945 
1767 0.516 0.931 
1318 0.474 1.06 

Measurem.# (S-deviations) 
Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l---------------l-----------------------------------------------------------

5b 1 1.9 4.9 0.7 1.0 0.9 0.7 -1.9 -1.2 -1.4 -0.7 
7b 1 4.9 0.3 0.9 1.5 -0.0 -0.4 0.3 -1.9 -1.3 0.5 
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16.10.98 
5:38 

Berthold LB770 Control System: LB770 1 
C A L I B R A T I 0 N B E T A 

Page: 

Comment: Cs-137 MODEL CAL2705 BETA STANDARDS 
770 Number 1 User File: B-PLANCHET CAL ,,.,,. 

.S'\. _>le Set: B-PLANCHET-CAL 
Calibration Parameter File Name: B-CAL 

Cal. Data File: CS101698 
Mode: Beta Only 

HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

BG Beta [cpm] 1.40 1. 63 0.967 2.00 1. 33 1. 57 1. 40 1. 57 1.10 

1 

10 

1. 77 

Manuf. Beta Date 01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01. 07. 93 

T(1/2) Beta [days] 10560 10560 10560 10560 10560 10560 10560 10560 10560 10560 

Activity 1703 1748 1733 1763 1718 1733 1775 1766 1794 1789 

Calibration Results 

Measurement Date 16.10.98 Time 5:38:08 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
4 4 SERIAL # A955 

\.,, 
7 
8 
9 

10 

5 SERIAL # A956 
6 SERIAL # A957 
7 SERIAL # A958 
8 SERIAL # A959 
9 SERIAL # A960 

10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1------1 

3.48 0.000 18.6 
3.18 0.000 19.4 
4.16 0.000 16.9 
5.86 0.000 14.2 
8.25 0.000 11.9 
4.05 0.000 17.1 
12.2 0.000 9.76 
10.7 0.000 10.5 
4.62 0.000 15.8 
6.55 0.000 13.4 

Guard [cpm] 2265 

cpm Eff %Error 
1-------1-----1------1 

38518 0.377 0.172 
33530 0.320 0.184 
37624 0.362 0.174 
35920 0.340 0.178 
38093 0.370 0.173 
38484 0.370 0.172 
41836 0.393 0.165 
39296 0.371 0.170 
39786 0.370 0.169 
38242 0.356 0.172 
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26.10.98 
5:19 

Berthold LB770 Control System: LB770 1 
C A L I B R A T I 0 N A L P H A 

Comment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

770 Number 1 User File: A-PLANCHET CAL Cal. Data File: AM102698 
,41'""' 

..... ~. )le Set: AM-CALIBRATION Mode: Alpha Only 
Cafibration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

1 

10 

BG Alpha [cpm] 

Manuf. Alpha Date 

T(1/2) Alpha [days] 

Activity 

0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 01. 07. 93 

157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 26.10.98 Time 5:19:39 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
4 4 SERIAL # A965 

~~ 5 SERIAL # A966 
.f 

6 SERIAL # A967 
7 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

cpm Eff %Error 
1-------1-----1------1 

2499 0.285 0.635 
3564 0.290 0.532 
3010 0.282 0.579 
2809 0.273 0.599 
2970 0.277 0.583 
3374 0.293 0.547 
2194 0.276 0.678 
2882 0.247 0.592 
3362 0.278 0.548 
2795 0.273 0.601 

Guard [cpm] 1072 

cpm Spill %Error 
1-------1-----1------1 

785.3 0.314 1.30 
1101 0.309 1.10 
1029 0.342 1.15 

883.3 0.314 1.23 
989.1 0.333 1.17 

1137 0.337 1.09 
748.0 0.341 1.35 
983.5 0.341 1.17 

1185 0.352 1.07 
897.3 0.321 1.22 
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26.10.98 
5:37 

Berthold LB770 Control System: LB770 1 
C A L I B R A T I 0 N B E T A 

Page: 

r0mment: Cs-137 MODEL CAL2705 BETA STANDARDS 
~770 Number 1 User File: B-PLANCHET CAL 

~~" ~le Set: B-PLANCHET-CAL 
Calibration Parameter File Name: B-CAL 

Cal. Data File: CS102698 
Mode: Beta Only 

HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

BG Beta [cpm] 1.40 1. 63 0.967 2.00 1.33 1. 57 1.40 1. 57 1.10 

1 

10 

1. 77 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01.07.93 01. 07. 93 01.07.93 

T(1/2) Beta [days] 10560 10560 10560 10560 10560 10560 10560 10560 10560 10560 

Activity 1703 1748 1733 1763 1718 1733 1775 1766 1794 1789 

Calibration Results 

Measurement Date 26.10.98 Time 5:37:24 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
4 4 SERIAL # A955 

.. 7""' 5 SERIAL # A956 
6 SERIAL # A957 

7 7 SERIAL # A958 
8 8 SERIAL # A959 
9 9 SERIAL # A960 

10 10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1------1 

1.67 0.000 27.7 
2.50 0.000 22.0 
2.01 0.000 25.0 
2.23 0.000 23.5 
3.82 0.000 17.7 
1.21 0.000 33.1 
4.47 0.000 16.4 
6.36 0.000 13.7 
3.26 0.000 18.8 
2.80 0.000 20.8 

Guard [cpm] 2240 

cpm Eff %Error 
1-------1-----1------1 

38439 0.376 0.172 
33372 0.318 0.184 
37460 0.360 0.174 
35994 0.340 0.178 
38146 0.370 0.173 
38524 0.370 0.172 
42139 0.396 0.164 
38893 0.367 0.171 
39534 0.367 0.169 
38471 0.358 0.172 



16.10.98 
5:38 

Berthold LB770 Control System: LB770 2 
C A L I B R A T I 0 N A L P H A 

Comment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

'70 Number 2 User File: A-PLANCHET CAL Cal. Data File: AM101698 
::/"'' Jle Set: AM-CALIBRATION Mode: Alpha Only 
C~ribration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

1 

10 

BG Alpha [cpm] 

Manuf. Alpha Date 

T(1/2) Alpha [days] 

Activity 

0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 16.10.98 Time 5:38:20 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
4 4 SERIAL # A965 

5 SERIAL # A966 
6 SERIAL # A967 

7 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

Outlier Screening 

cpm Eff %Error 
1-------1-----1------1 

2436 0.278 0.644 
3430 0.280 0.542 
3007 0.282 0.579 
2802 0.273 0.600 
2998 0.279 0.580 
3256 0.283 0.557 
2173 0.273 0.682 
2814 0.241 0.599 
3225 0.267 0.559 
2665 0.261 0.615 

Guard [cpm] 1089 

cpm Spill %Error 
1-------1-----1------1 

1282 0.526 1.10 
1701 0.496 0.942 
1727 0.574 0.988 
1431 0.511 1.03 
1629 0.543 0.978 
1345 0.413 1.03 
1078 0.496 1.18 
1021 0.363 1.16 
1326 0.411 1.04 
1085 0.407 1.14 

Measurem.# (S-deviations) 
Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l---------------l-----------------------------------------------------------

3b 1 5.5 2.9 2.3 -0.6 2.9 -0.7 -1.9 -1.6 -1.6 -1.6 

485 



16.10.98 
5:20 

Berthold LB770 Control System: LB770 2 
C A L I B R A T I 0 N B E T A 

Page: 

Comment: Cs-137 MODEL CAL2705 BETA STANDARDS 
'70 Number 2 User File: B-PLANCHET CAL 

!::> 1"" le Set: B-PLANCHET-CAL 
C}ribration Parameter File Name: B-CAL 

Cal. Data File: CS101698 
Mode: Beta Only 

HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 

1.40 

2 

1. 63 

3 

0.967 

4 

2.00 

5 

1.33 

6 

1.57 

7 

1.40 

8 

1. 57 

9 

1.10 

1 

10 

1. 77 BG Beta [cpm] 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

T(1/2) Beta [days] 

Activity 

10560 

1703 

10560 

1748 

10560 

1733 

10560 

1763 

10560 

1718 

10560 

1733 

Calibration Results 

10560 

1775 

10560 

1766 

10560 

1794 

10560 

1789 

Measurement Date 16.10.98 Time 5:20:58 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
4 4 SERIAL # A955 

5 SERIAL # A956 
6 SERIAL # A957 

~~ 7 SERIAL # A958 
8 8 SERIAL # A959 
9 9 SERIAL # A960 

10 10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1------1 

7.68 0.000 12.3 
19.5 0.001 7.66 
34.8 0.001 5.73 
18.6 0.001 7.86 
9.84 0.000 10.8 
1.32 0.000 31.4 
6.96 0.000 13.0 

0.908 0.000 40.9 
0.190 0.000 86.8 
0.190 0.000 >100% 

Guard [cpm] 2246 

cpm Eff %Error 
1-------1-----1------1 

37575 0.368 0.174 
31956 0.305 0.188 
35583 0.342 0.179 
35189 0.333 0.180 
37203 0.361 0.175 
37875 0.364 0.173 
41565 0.390 0.165 
39267 0.371 0.170 
40844 0.379 0.167 
39871 0.371 0.169 
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26.10.98 
5:37 

Berthold LB770 Control System: LB770 2 
C A L I B R A T I 0 N A L P H A 

Cnmment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

~~0 Number 2 User File: A-PLANCHET CAL Cal. Data File: AM102698 
S~.~le Set: AM-CALIBRATION Mode: Alpha Only 
Calibration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 B 9 

1 

10 

BG Alpha [cpm) 0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

T (1/2) Alpha [days) 157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

Activity 145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 26.10.98 Time 5:37:36 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
1 4 SERIAL # A965 

5 SERIAL # A966 
6 SERIAL # A967 

7 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

cpm Eff %Error 
1-------1-----1------1 

2441 0.279 0.643 
3447 0.281 0.541 
2996 0.281 0.580 
2824 0.275 0.598 
2978 0.277 0.582 
3301 0.287 0.553 
2193 0.276 0.678 
2854 0.245 0.595 
3292 0.273 0.553 
2735 0.267 0.607 

Guard [cpm] 1078 

cpm Spill %Error 
1-------1-----1------1 

824.3 0.338 1.28 
1083 0.314 1.11 

919.9 0.307 1.20 
879.2 0.311 1.23 
958.5 0.322 1.18 

1121 0.340 1.10 
722.1 0.329 1.36 
938.7 0.329 1.20 

1287 0.391 1.04 
1065 0.389 1.15 
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26.10.98 
5:19 

Berthold LB770 Control System: LB770 2 
C A L I B R A T I 0 N B E T A 

Page: 

Comment: Cs-137 MODEL CAL2705 BETA STANDARDS 
770 Number 2 User File: B-PLANCHET CAL 

;:;.~ _)le Set: B-PLANCHET-CAL 
Calibration Parameter File Name: B-CAL 

Cal. Data File: CS102698 
Mode: Beta Only 

HV-Meas.Counter [V] = 1600 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

2 3 4 6 7 8 9 

1. 40 1.63 0.967 2.00 1.33 1.57 1. 40 1. 57 1.10 

1 

10 

1. 77 BG Beta [cprn] 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

T(l/2) Beta [days) 

Activity 

10560 

1703 

10560 

1748 

10560 10560 

1733 1763 

Calibration 

Measurement Date 26.10.98 Time 5:19:51 

10560 10560 10560 10560 10560 10560 

1718 1733 1775 1766 1794 1789 

Results 

Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
4 4 SERIAL # A955 

5 SERIAL # A956 
6 SERIAL # A957 

7 7 SERIAL # A958 
8 8 SERIAL # A959 
9 9 SERIAL # A960 

10 10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1------1 

3.60 0.000 18.3 
7.27 0.000 12.6 
20.1 0.001 7.56 
7.91 0.000 12.1 
5.41 0.000 14.8 
1.44 0.000 30.0 
3.33 0.000 19.2 

0.341 0.000 79.2 
0.758 0.000 40.0 
0.758 0.000 43.5 

Guard [cpm] 2213 

cpm Eff %Error 
1-------1-----1------1 

37677 0.369 0.174 
32077 0.306 0.188 
35579 0.342 0.179 
35294 0.334 0.179 
37438 0.363 0.174 
38537 0.371 0.172 
41400 0.389 0.166 
39746 0.375 0.169 
41233 0.383 0.166 
40164 0.374 0.168 
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16.10.98 
6:12 

Berthold LB770 Control System: LB770 3 
C A L I B R A T I 0 N A L P H A 

Comment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

'70 Number 3 User File: A-PLANCHET CAL Cal. Data File: AM101698 
~c le Set: AM-CALIBRATION Mode: Alpha Only 
Cailbration Parameter File Name: A-CAL 
HV-Meas.Counter [V] = 1625 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 B 9 

1 

10 

BG Alpha [cpm] 0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

Manuf. Alpha Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07. 93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

T(1/2) Alpha [days] 157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

Activity 145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 16.10.98 Time 6:12:26 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
4 4 SERIAL # A965 

5 SERIAL # A966 
6 SERIAL # A967 

~1 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

Outlier Screening 

cpm Eff %Error 
1-------1-----1------1 

2452 0.280 0.642 
3600 0.293 0.529 
3196 0.300 0.562 
2987 0.291 0.581 
3133 0.292 0.568 
3332 0.289 0.550 
2190 0.275 0.679 
2881 0.247 0.592 
3529 0.292 0.535 
2881 0.282 0.592 

Guard [cpm] 1089 

cpm Spill %Error 
1-------1-----1------1 

2548 1.04 0.899 
# outlier >1 
# outlier >1 
# outlier >1 
# outlier >1 

3386 1.02 0.775 
2908 1.33 0.899 

# outlier >1 
# outlier >1 

3234 1.12 0.837 

Measurem.# (S-deviations) 
Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l---------------l-----------------------------------------------------------

2b 2 6.1 10.5 3.8 -0.1 0.7 2.3 -2.7 -2.5 -0.8 -0.7 
3b 2 12.1 5.1 2.4 0.4 0.8 2.5 -3.2 -1.4 1.5 -3.1 
4b 2 10.3 5.7 1.6 0.4 -0.4 1.5 -1.5 -1.6 0.7 -0.7 
5b 2 7.3 3.8 4.8 1.2 3.4 -1.2 -1.3 -0.0 -3.2 -2.7 
8b 3 7.2 8.0 6.3 1.0 0.7 0.7 0.7 0.2 -2.2 -1.1 
9b 4 8.0 5.4 5.1 3.6 0.6 -0.1 -1.1 -0.7 -2.2 -5.6 

lOb 1 3.8 3.6 1.5 1.7 -3.6 -1.1 -2.7 -5.5 -0.1 -3.1 

Detectors with Trend:4b, 8b, 9b 



16.10.98 
6:30 

Berthold LB770 Control System: LB770 3 
C A L I B R A T I 0 N B E T A 

Page: 

Comment: Cs-137 MODEL CAL2705 BETA STANDARDS 
770 Number 3 User File: B-PLANCHET CAL 

::;;,c''" le Set: B-PLANCHET-CAL 
ca\1bration Parameter File Name: B-CAL 

Cal. Data File: CS101698 
Mode: Beta Only 

HV-Meas.Counter [V) = 1625 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s} 

1 2 3 4 5 6 7 8 9 

BG Beta [cpm] 1.40 1. 63 0.967 2.00 1. 33 1. 57 1. 40 1. 57 1.10 

1 

10 

1.77 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

T(1/2) Beta [days] 10560 10560 10560 10560 10560 10560 10560 10560 10560 10560 

Activity 1703 1748 1733 1763 1718 1733 1775 1766 1794 1789 

Calibration Results 

Measurement Date 16.10.98 Time 6:30:43 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
4 4 SERIAL # A955 

"., 5 SERIAL # A956 
6 SERIAL # A957 

~"1 7 SERIAL # A958 
8 8 SERIAL # A959 
9 9 SERIAL # A960 

10 10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1------1 

90.5 0.002 3.55 
44.9 0.001 5.04 
82.8 0.002 3.71 
42.4 0.001 5.19 
87.2 0.002 3.61 

125.9 0.013 3.03 
74.5 0.002 3.91 

101.5 0.003 3.35 
55.1 0.001 4.54 
62.2 0.002 4.28 

Guard [cpm] 2265 

cpm Eff %Error 
1-------1-----1------1 

36397 0.356 0.177 
33056 0.315 0.185 
37123 0.357 0.175 
36018 0.340 0.178 
37329 0.362 0.174 

9606 0.092 0.344 
40037 0.376 0.168 
38569 0.364 0.172 
38400 0.357 0.172 
37213 0.347 0.175 

500 



26.10.98 
6:02 

Berthold LB770 Control System: LB770 3 
C A L I B R A T I 0 N A L P H A 

Page: 

Cnmment: Am-241 MODEL CAL2710 ALPHA STANDARDS 
'70 Number 3 User File: A-PLANCHET CAL 

s( le S7t: AM-CALIBRAT~ON 
Caiibratlon Parameter Flle Name: A-CAL 

Cal. Data File: AM102698 
Mode: Alpha Only 

HV-Meas.Counter [V] = 1625 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 B 9 

1 

10 

BG Alpha [cpm] 0.133 0.100 0.133 0.133 0.133 0.133 0.167 0.200 0.033 0.133 

Manu£. Alpha Date 01.07.93 01.07.93 01.07.93 Ol. 07. 93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

T(1/2) Alpha [days] 157936 157936 157936 157936 157936 157936 157936 157936 157936 157936 

Activity 145.9 204.5 177.8 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

Calibration Results 

Measurement Date 26.10.98 Time 6:02:15 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
1 4 SERIAL # A965 

5 SERIAL # A966 
6 SERIAL # A967 
7 SERIAL # A968 

8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

cpm Eff %Error 
1-------1-----1------1 

2515 0.287 0.633 
3615 0.295 0.528 
3127 0.293 0.568 
3000 0.292 0.580 
3060 0.285 0.574 
3401 0.295 0.545 
2208 0.278 0.676 
2948 0.253 0.585 
3462 0.287 0.540 
2913 0.285 0.588 

Guard [cpm] 1061 

cpm Spill %Error 
1-------1-----1------1 

833.6 0.331 1.27 
1170 0.324 1.07 
1124 0.359 1.11 

975.3 0.325 1.17 
1074 0.351 1.13 
3083 0.906 0.790 

862.1 0.390 1.28 
1021 0.346 1.15 
1129 0.326 1.09 

940.2 0.323 1.19 
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26.10.98 
6:20 

Berthold LB770 Control System: LB770 3 
C A L I B R A T I 0 N B E T A 

Page: 

Comment: Cs-137 MODEL CAL2705 BETA STANDARDS 
T '70 Number 3 User File: B-PLANCHET CAL 
.... 'Jle Set: B-PLANCHET-CAL 
C~1.ibration Parameter File Name: B-CAL 

Cal. Data File: CS102698 
Mode: Beta Only 

HV-Meas.Counter [V] = 1625 HV-Guard Counter [V] = 1650 
Statistical Error Definition: 1 standard deviation(s) 

1 2 3 4 5 6 7 8 9 

BG Beta [cpm] l. 40 1.63 0.967 2.00 l. 33 l. 57 1.40 l. 57 1.10 

1 

10 

l. 77 

Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 

T (1/2) Beta [days] 10560 10560 10560 10560 10560 10560 10560 10560 10560 10560 

Activity 1703 1748 1733 1763 1718 1733 1775 1766 1794 1789 

Calibration Results 

Measurement Date 26.10.98 Time 6:20:11 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Det# Spl# Spl. Name 
1---1-----1---------------1 

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
4 4 SERIAL # A955 

7 
8 
9 

10 

5 SERIAL # A956 
6 SERIAL # A957 
7 SERIAL # A958 
8 SERIAL # A959 
9 SERIAL # A960 

10 SERIAL # A961 

cpm Spill %Error 
1-------1-----1------1 

52.8 
20.6 
46.2 
24.3 
45.8 
69.0 
38.8 
58.4 
33.1 
34.9 

0.001 
0.001 
0.001 
0.001 
0.001 
0.007 
0.001 
0.002 
0.001 
0.001 

4.65 
7.46 
4.97 
6.87 
4.99 
4.08 
5.43 
4.42 
5.86 
5.72 

Guard [cpm] 2201 

cpm Eff %Error 
1-------1-----1------1 

36862 0.361 0.176 
33071 0.315 0.185 
36684 0.353 0.176 
36238 0.343 0.177 
36816 0.357 0.176 

9372 0.090 0.348 
39934 0.375 0.169 
37946 0.358 0.173 
38417 0.357 0.172 
37121 0.346 0.175 
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16.10.98 
6:11 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

Comment: DAILY BACKGROUND OF 30 MIN 

Page: 

1 70 Number 1 User File: CALIBRARTIONS Bkg. Data File: BG101698 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
hr ~eas.Counter [V] = 1600 
S~u.-c.istical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1. 00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 

2.50 
5.00 

Background Results 

Measurement Date 16.10.98 Time 6:12:06 

Beta 
High 

2.50 
5.00 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.067 0.047 1 
0.167 0.075 1 
0.100 0.058 1 
0.200 0.082 1 
0.133 0.067 1 
0.133 0.067 1 
0.200 0.082 1 
0.033 0.033 1 
0.133 0.067 1 
0.133 0.067 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.53 0.226 1 
1.37 0.213 1 
1.37 0.213 1 
1.27 0.205 1 
1.63 0.233 1 
2.00 0.258 1 
1. 90 0. 252 1 
1. 00 0.183 1 
1.47 0.221 1 
1.83 0.247 1 

Guard [cpm] 1093 

1 

503 



26.10.98 
6:01 

Berthold LB770 Control System: LB770 1 
B A C K G R 0 U N D M E A S U R E M E N T 

~nmment: DAILY BACKGROUND OF 30 MIN 

Page: 

770 Number 1 User File: CALIBRARTIONS Bkg. Data File: BG102698 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
h~~ ·eas.Counter [V] = 1600 
St~tistical Error Definition: 

Category List [cpm] : 
Alpha Beta 

Category Low High Low High 
1 0.000 0.300 0.000 2.50 
2 0.300 1. 00 2.50 5.00 
3 1. 00 5.00 

Background Results 

Measurement Date 26.10.98 Time 6:01:52 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

Det# 
1----1 

1 
2 
3 
4 
5 

/r··
• ) 

7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.067 0.047 1 
0.133 0.067 1 
0.167 0.075 1 
0.033 0.033 1 
0.033 0.033 1 
0.100 0.058 1 
0.100 0.058 1 
0.200 0.082 1 
0.100 0.058 1 
0.133 0.067 1 

Detectors with Trend:6a 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.23 0.203 1 
1.13 0.194 1 
1.10 0.191 1 
1.13 0.194 1 
2.37 0.281 1 
1.67 0.236 1 
1.20 0.200 1 
1.30 0.208 1 
1.27 0.205 1 
1.13 0.194 1 

Guard [cpm] 1069 

504 
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16.10.98 
6:11 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

Comment: DAILY BACKGROUNDS OF 30 MIN 

Page: 

170 Number 2 User File: CALIBRARTIONS Bkg. Data File: BG101698 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
hi"'' '1eas. Counter [V] = 1600 
S~atistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1. 00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 
2.50 
5.00 

Background Results 

Beta 
High 

2.50 
5.00 

Measurement Date 16.10.98 Time 6:12:15 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.233 0.088 1 
0.167 0.075 1 
0.033 0.033 1 
0.033 0.033 1 
0.100 0.058 1 
0.133 0.067 1 
0.133 0.067 1 
0.067 0.047 1 
0.100 0.058 1 
0.100 0.058 1 

Outlier Screening 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1. 70 0.238 1 
1.37 0.213 1 
1. 50 0. 224 1 
1.43 0.219 1 
2.20 0.271 1 

# outlier >1 
1.67 0.236 1 
1. 93 0. 254 1 
2.23 0.273 1 
1.67 0.236 1 

Guard [cpm] 1093 

Measurem.# (S-deviations) 

1 

Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l---------------l-----------------------------------------------------------

6b 2 18.7 9.0 0.7 0.2 -0.7 0.2 -0.7 0.2 0.7 -0.5 

Detectors with Trend:6b 
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26.10.98 
6:02 

Berthold LB770 Control System: LB770 2 
B A C K G R 0 U N D M E A S U R E M E N T 

c~mment: DAILY BACKGROUNDS OF 30 MIN 

Page: 

70 Number 2 User File: CALIBRARTIONS Bkg. Data File: BG102698 
HV-Guard Counter [V] ; 1650 

1 standard deviation(s) 
H~ 1eas.Counter [V] ; 1600 
s?a.'cistical Error Definition: 

Category List [cpm] : 
Alpha Beta 

Category Low High Low High 
1 0.000 0.300 0.000 2.50 
2 0.300 1. 00 2.50 5.00 
3 1. 00 5.00 

Background Results 

Measurement Date 26.10.98 Time 6:02:02 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

Guard [cpm] 1075 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 

1----1 1------1------1---1 1------1------1---1 
1 0.300 0.100 2 2.17 0.269 1 
2 0.200 0.082 1 1. 33 0.211 1 
3 0.233 0.088 1 1. 07 0.189 1 
4 0.100 0.058 1 0.933 0.176 1 
5 0.133 0.067 1 1. 63 0.233 1 
5 0.033 0.033 1 1. 97 0.256 1 
7 0.200 0.082 1 1.57 0.229 1 
8 0.067 0.047 1 1. 70 0.238 1 
9 0.100 0.058 1 4.17 0.373 2 

10 0.200 0.082 1 1. 77 0.243 1 

1 
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16.10.98 
5:20 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Comment: DAILY BACKGROUNDS OF 30 MIN 

Page: 

770 Number 3 User File: CALIBRARTIONS Bkg. Data File: BG101698 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
nl ·eas. Counter [V] = 1625 
St1itistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1.00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 
2.50 
5.00 

Beta 
High 

2.50 
5.00 

Background Results 

Measurement Date 16.10.98 Time 5:21:10 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

1 

Guard [cpm] 1057 

Det# 
1----1 

::'<' 

1 
2 
3 
4 
5 

7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.100 0.058 1 
0.067 0.047 1 
0.133 0.067 1 
0.167 0.075 1 
0.067 0.047 1 
0.133 0.067 1 
0.133 0.067 1 
0.033 0.033 1 
0.133 0.067 1 
0.033 0.033 1 

Outlier Screening 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.77 0.243 1 
1.80 0.245 1 
1.37 0.213 1 
1. 63 0. 233 1 
1.57 0.229 1 
3.70 0.351 2 
1.37 0.213 1 
1.17 0.197 1 
1.60 0.231 1 
1. 33 0.186 1 

Measurem.# (S-deviations) 
Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
----l---------------l-----------------------------------------------------------
10b 1 1.3 7.1 0.4 -0.4 0.0 -1.3 -0.4 0.4 0.8 -0.8 
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26.10.98 
5:21 

Berthold LB770 Control System: LB770 3 
B A C K G R 0 U N D M E A S U R E M E N T 

Cnmment: DAILY BACKGROUND OF 30 MIN 

Page: 

'70 Number 3 User File: CALIBRARTIONS Bkg. Data File: BG10269A 
HV-Guard Counter (V] = 1650 

1 standard deviation(s) 
R leas.Counter [V] = 1625 
s€atistical Error Definition: 

Category List [cpm] : 

Category 
1 
2 
3 

Low 
0.000 
0.300 
1. 00 

Alpha 
High 
0.300 
1. 00 

Low 
0.000 
2.50 
5.00 

Background Results 

Measurement Date 26.10.98 Time 5:21:52 

Beta 
High 

2.50 
5.00 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 1/1 

Det# 
1----1 

1 
2 
3 
4 
5 
5 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.233 0.088 1 
0.067 0.047 1 
0.133 0.067 1 
0.167 0.075 1 
0.033 0.033 1 
0.100 0.058 1 
0.333 0.105 2 
0.067 0.047 1 
0.067 0.047 1 
0.100 0.058 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
2.20 0.271 1 
1.27 0.205 1 
1.17 0.197 1 
1. 07 0.189 1 
1.67 0.236 1 
4.10 0.370 2 
1.67 0.236 1 
1.10 0.191 1 

0.833 0.167 1 
1.20 0.200 1 

Guard [cpm] 1050 

1 
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LB770 BACKGROUND AND EFFICIENCY ACCEPTANCE CRITERIA 

Plateau runG/01/98 LB770-01 L8770-02 LB770-03 L8770-04 

0.0 

0.3 0.3 

28.8 30.9 

27.2 30.1 

27.0 30.0 0.0 

29.1 34.9 0.3 

28.9 34.8 

34.1 

33.9 0.0 

34.7 0.3 

34.5 

32.6 

32.3 0.0 

36.7 0.3 

5 

6 

0.0 

0.3 

7 

0.0 

24.7 38.1 0.3 0.3 

24.5 38.0 

23.6 37.4 

23.4 37.3 0.0 0.0 

27.5 38.9 0.3 0.3 

27.3 38.8 0.0 

26.0 37.9 

25.8 37.7 

37.8 0.3 

10 

23.1 0.0 

4''"'P.se limits apply to North American Scientific AM 241 planchets series numbers A962-A971 for Alpha and North American Scientific 
137 planchets series number A952 - A961 for Beta. The data collected for the period of 6/01/98 - 6/30/98 

0.0 

2.5 i 

0.0 

2.5 

I 

0.01 

2.5 1 

0.0 

2.5 

I 

0.0 
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.. Nuclide Sr-90 Isotope # 286 

:adiation Level @ Package Surface 

,, movable Contamination Survey 

Incoming Health Physics Results 

Date Received 1 0-3-94 Received By Mark Ensor 

, Radiation Level @ 1 meter From Package Surface 

DPM/1 00 Square Centimeters 

Health Physics Approval By 

Characterization of Radioactive Material Solution 

Manufacturer: Isotope Products , Model # :7090 , Serial#: 470-76-1 , NIST Traceable Yes 

Half-Life28.50 + or. 0.2 years , Date of Calibration:! 0-01-94 , Time of Calibration: 12:00:00h 

Chemical Form:SrCI2 , Sample Mass:4.9677 + or - grams 

Activity Concentration at TOC:9.86 uCi/g , Total Activity@ TOC:48.982 uCi 

DPM Conversion Factor: 2220000 , Activity@ Receipt in DPM :108,724,489 , Activity@ Receipt in uCi: 48.9750 

Preparation of Primary Stock Solution 
Preparation Date:3n/95 , Activity on Prep Date: 107,607,352.7 DPM, 21,661,403.2 DPM /grams In The Ampoul 

pCi per grams Of Standard In Ampoule at Prep= 9,757,388.8 ,Volume of Stock Solution: 1000 ml 

Stock Solution Concentration: 107,607.4 DPM/ml@ prep Stock Solution Total Activity@ Prep in uCi: 48.4718 

Stock Solution Concentration: 48,471.8 pCi/ ml at prep , Total Stock Solution Activity@ PreP48,471,780.5 pCi 

Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

v""- -·king Sol'n # 
i'tic 
Volumetric or Gravimetric 

Stock Solution ID 

Stock Solution Used(ml or grams) 

DPM/ml of Stock Sol. At TOC 

Stock Solution TOC 

Working Solution Volume (ml) 

Total DPM@ TOC 

DPM/mi@TOC 

pCi/ml @TOC 

pCi/liter@ TOC 

Original Working Solution # 

Date Exhausted 

286.01 286.02 286.03 286.04 286.05 
3nt95 6-13-95 6-13-96 6-13-96 6/24/97 

Volumetric Volumetric Volumetric Volumetric Volumetric 
286.00 286.01 286.01 286.03 286.01 

10 5 100 200 10 

1 07,607.400 1,076.1 1,076.1 104.3 1,076.1 

3nt95 3-7-95 3-7-95 6-13-96 3nt95 

1,000.0 2,000.0 1,000.0 2,000.0 1,000.0 

1,076,074.0 5,345.5 104,333.9 20,860.0 10,175.2 

1,076.1 2.7 104.3 10.4 10.2 

484.7 1.2 47.0 4.7 4.6 
484,718.0 1,203.9 46,997.2 4,698.2 4,583.4 

Note: The Stock Solution Used entry Is for the quantity of stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. 

r, 1 (1 u- J 



' 

Nuclide Sr-90 Isotope # 286 Date Received 1 0-3-94 Received By Mark Ensor 

Radionuclide Standard Data Sheet Page 2 

8/27/98 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 286.06 
TOC 07/21/98 

Volumetric or Gravimetric Volumetric 

Stock Solution ID 286.01 

Stock Solution Used(ml or grams) 25 

DPM/ml of Stock Sol. At TOC 1,076.1 

Stock Solution TOC 3/7/95 

Working Solution Volume (ml) 1,000.0 

Total DPM@ TOC 24,782.3 0.0 0.0 0.0 0.0 

DPM/ml @TOC 24.8 ? ? ? ? 

pCi/ml@ TOC 11.2 
pCi/Liter @ TOC 11,163.2 

Original Working Solution # 

Date Exhausted 

Working Sol'n # 

TOC 

Volumetric or Gravimetric 

Stock Solution ID 

Stock Solution Used(ml or grams) 

DPM/ml of Stock Sol. At TOC 

Stock Solution TOC 

Working Solution Volume (ml) 

Total DPM@ TOC 0.0 0.0 0.0 0.0 0.0 

DPM/mi@TOC ? ? ? ? ? 
pCi/ml@ TOC 

pCi/Liter @ TOC 

Original Working Solution # 

Date Exhausted 

Note: The Stock Solution Used entry is for the quantity of stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. 

Activity Remaining in Stock Solution as of Report Date: 

Current Stoc k Solution A ctivity: 44.541 uCi 
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STANDARD PREPARATION WORKSHEET 

I~o~N~: --~2~P~~l~o~·~O~t~~~·---------
• 

C• q Radionuclide: _.....:>-::-::2'-lr:_~o......__ _____ _ 

Date of Preparation: _ ...... 3..L.--J~--9J.o..S..~-· ----

Prepared by: -~¥ (' =t . 
Isotope Number of Stock Solution: ~ ·CO 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric flask. 

2) Amount and type of dilution measured in volumetric flask. 

t\., J . . 'f) .u l L;i. ,~ +r.) l.,Q L {1.) ;f~ 4Al HN(..)3 

3) Final Concentration. 

4BJ4 'l 1. 8 -p C: 
7
/.eA 

4) Notes, Comments. and Caladations. 

WITNESSED BY <'1t? 

QC26 EFF 07·15-94:REV l 

• 

' 
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STANDARD PREPARATION WORKSHEET 

Isotope Number: c & I 0 t 
• 

Radionuc::lide: S r 90 

Date of Preparation: __s..~3~..--_7"---a~& C)..L-----

Prepared by: (53Jioiilo2 .a.B --..1.31-..L-' ----

Isotope Number of Stock Solution: CA(o .00 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric:: Oask. 

i 0 t<V-1~ ·rz, l ;;o j!;.. ~IJ.Q (4e,,4 7/. 8 pt.f-.t) 

2) Amount and type of dilution measured in volumctri<: flask. 

~,LL.,t=gJJ to t.o L wik+., 4~ ±!~.3 

3) Final Conc:entratioa. 

484.7 pG.~ 

4) Notes, Comments, and Calc::uJatioas. 

WITNESSED BY &a 

QC26 EFF 07·15-94:REV 2 

' 
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STANDARD PREPARATION WORKSHEET 

~~ ------~~---------------
Isotope Number of Stoc:k Solution: _.;;;;.28~0;_'_0_\:.....--_ 

PREPARATION NOTES: 

1) Amount of Stoc:k Solution measured in volumetric: flask. 

25~ (S2(=' ~ .0\ @..,_ 4e4., ecii,.,A_ 

2) Amount and type of dilution measured ill volumetric: flask. 

2S.....L &r ~ .o ( OIL-<..J~ 7D Loa:J.c,.C {A.) 4tU 1-(;...0.1::. 

3) 

0 

r• 
.dl&j fa&a/al l 

4) ·-.,. --. -
- . l ~:.....:,._;,._;) A -~• 

QC26 EFF 07·1S.94:REV 2 

• 

= 

' . 
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Radionuclide: 

Half Life: 

CERTIFICATE OF CALIBRATION 
BETA STANDARD SOLUTION 

Customer: 

P.O.No.: 

CORE LABORATORIES 

57210-1436 

Catalog No.: 

Sr-90 

28.5 ± 0.2 years 
7090 

470-76-1 

Reference Date: October 1 1994 12:00 PST. 

Source No.: 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

d. Density: 

Radioimpurities 

Radioactive Daughters 

Radionuclide Concentration 

Contained Radioactivity: (Sr-90) 49.1 JLCi 

Contained Radioactivity: (Sr-90) 1816 kBq 

4.9766 gin a 5 ml flame sealed ampoule 
SrC12 in 0.1 M HCl 

None 

Approximately 0.9996 

None detected 

y -90 daughter in equilibrium. 

(Sr-90) 9.86 ,£i/g. 

Method of Calibration 

The source was prepared from a weighed aliquot of solution whose concentration in JLCi/gram was 
determined by a liquid scintillation counter. 

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calibration: 

b. Random uncertainty in assay: 
c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 99% confidence level: 

NIST Traceability 

±2.0~, 

±0.9% 

±0.2% 

±2.2% 

This calibration is implicitly ~le to tho National Institute of Standards and Technol~gy. 
Leak Test(s) 

See reverse side for Leak Test(s) applied to this source. 
·Notes 

l. Nuclear data wer. taken from "Table ofRadioaclive botopea", edited by Virginia S. Shirley, 1986. 
2. lPL participate~ in an NIST IMUII'emelll auurance propam to eubliab and maimain implicit traceability for a number of nuclide&, 

bued on the blind uaay (and let« NIST certification) of Standard Reference Material• (AI in NRC Replatory Guide 4.15). 

ISafOPE PRODUCTS LABORATORIES 

~~' §1v~ 
QUYCONTROL 

2.11 ~jE,t!. /~ 
Date Signed 
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ISOTOPE PRODUCTS 
LABORATORIES 

3017 N. SAN FERNANDO BLVD. 

BURBANK. CALIFORNIA 91504 

FAX 18181 8•3-8168 • PHONE 18181 8~-7000 

SOLD CORE LABORATORIES 
TO: 420 WEST FIRST ST. 

CASPER, WY 82601 

Sales Order No: 30448 
Order Date • 9/13/94 . 
cust coda . CORELAB • 
Job Number • . 

Line Pert IIUiber DMCrlptlon 

7241·10U _..241 10 UCI solution 
C.l lbreted end IIIST treceeble 
Ch•fcal Forw: AMrfclu. 
chloride In 1 II IICl. 
aptfarw: 

10011·1 5 •l n- S..led Allpoule 
Yolu.e- 5 •l 

2 7230·10U Th·Z30, 10 UCI, In 5 .t 
fl- ... led MIIPOUle. 
C.llbreted & IIIST +/·51. 
Ch•lcal Forw: Thorlu. 
lltrete In 0.111 HNaS 
Optlarw: .. 10011·1 5 .t n- ... led Allpoule 
Yolu.e-'-

3 7232·501 Tll·232, 50 net fn 5 .t 
fl- ... led MIIPOUle. 
C.llbreted I lilT +/•51. 
Cheatcal Forw: Thorh.ll 
lftrete fn H20 
QptfCINI 

.. 10011•1 5 .t n- ... ,_. Allpoule 
Yolu.e- 5 .t 

4 7090-SCIU St/Y•90, 50 UCf In 5 .t 

lin Loc 

*** P A C K I N G 

Shipper No: 
Ship Date: 

Paqe: 

CORE LABORATORIES 
: 420 .WEST FIRST ST. 

CASPER, WY 82601 

PUrchase Ord No: 
Ship Via . . 
FOB • . 
Salesperson No . • 

QCy Ol'il Qty Ship Oty an 

ordered To Dete a.ckorder 

1.00 -- ..--

1.00 -
·~ 

1.00 -

1.00 

L I S T *** 
2479 

9/13/94 
1 

57210-1436 
FED EX 2ND DAY 
BURBANK 

1 

Aty Tbfs Aty •cts•lly 
Shl~t ShiJIPid 

1.00 .· 

1.00 l 

1.00 ( 

1.00 
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ISOTOPE PRODUCTS 
LABORATORIES 

3017 N. SAN FERNANDO BLVD. 

BURBANK, CALIFORNIA 91504 

FAX 18181 8'3-6168 • PHONE :8181 8'3-7000 

SOLD CORE LABORATORIES 
TO: 420 WEST FIRST ST. 

CASPER, WY 82601 

Sales Order 
Order Date 
cust code 
Job Number 

30448 
9/13/94 

: CORELAB 

No: . . 
• . 

L f ne Pert NUiber Dncrfptfon 

5 

" 

10011·1 

7229·50011 

10011·1 

Totel W.ftht 

fl- ... led 811p0Ule. 
Cllfbreted & NIST +/•51. 
Ch..:fel Fon1: Strontha 
Chloride fn 0.1M NCl 
OptiON: 
5 •t Pl- S..led Allpoule 
Vol~ 5 Ill 

Th·229, 500 net fn 5 Ill 
fl- Heled 811p0Ule. 
Cllfbreted & lilT +/·51. 
Ch•fcal Fol'8: Thorha 
Mftrate In 0.1M NIDS 
Clptlorw: 
s Ill n- S..led Allpoula 
Vol~ 5 Ill 

Total omtc Ft: ------

lfn Loc 

*** P A C K I N G 

Shipper No: 
Ship Data: 

Paqe: 

S IP CORE LABORATORIES 
0: 420 WEST FIRST ST. 

CASPER, WY 82601 

Purchase Ord No: 
Ship Via : 
FOB : 
Salesperson No : 

Qty U.lp Qty,... 

Ordered To Dete leek order 

1.00 

L I S T *** 
2479 

9/13/94 
2 

57210-1436 
FED EX 2ND 
BURBANK 

1 

DAY 

Aty rhts Aty •c+•e''v 
Sh i plllnt Sh i PPid 

1.00 

Freftllt : -----
lnsurence: ------

Data Filled: S1J · .l9.. ~t./ 
Fflled ly : - c 'U= 
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ISOTOPE PRODUCTS LABORATORIES • 1800 N. Keystone St., Burbank, CA 91504 

(818) 843-7000 • FAX (818) 843~168 

EMERGENCY RESPONSE INFORMATION 
(49CFR 172.600, 602, 604) 

May 1, 1994 

1) PROPER SHIPPING NAME AND HAZARD CLASS 

a) 

b) 

~) 
d) 

f) 

g) 

Radioactive material, Excepted package, limited quantity of 
material N.O.S., UN2910, Class 7. 

Radioactive material special form N.O.S., UN2974, Class 7 

Radioactive material, N.O.S., UN2982, Class 7 

Compressed Gas, N.O.S., Non-flammable gas, UN1956, Class 2.2 

Nitrogen, Compressed, Non-flammable gas, UN1066, Class 2.2 

Nitric Acid, 40% or less, Corrosive material, NA1760, Class 8 

Hydrochloric Acid, Corrosive material, UN1789, Class 8 

2) IMMEDIATE HAZARDS TO HEALTH: no significant hazards 

3) ~KS OF FIRE OR EXPLOSION: 

L_ a) none 

b) Compressed gas: could explode on exposure to intense heat or 
flame 

4) IMMEDIATE PRECAUTIONS: Keep non-essential people away from area; 
notify radiation safety authorities 

5) EMERGENCY FIRE MEASURES: Self-contained breathing apparatus and 
firefighters' protective gear should be used. 

6) HANDLING SPILLS OR LEAKS: Do not touch exposed contents. See 4) 
above. 

7) FIRST AID: Use standard first aid measures as required. Advise 
medical personnel that victim may be contaminated with low level 
radioactive material. 

8) 24 hour emergency response number: (818)566-6933. 

I~L 92-0306(5/941 

Radioactive • Sources Devices · Nudides 
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Nuclide Sr-89 Isotope # 346 

Radiation Level @ Package Surface 

emovable Contamination Survey 

Incoming Health Physics Results 

Date Received 04/20/98 Received By mcp 

, Radiation Level @ 1 meter From Package Surface 

DPM/1 00 Square Centimeters 

Health Physics Approval By 

Characterization of Radioactive Material Solution 

Manufacturer: US EPA , Model # :9713-1 , Serial#: , NIST Traceable 

Half-Life0.14 + or_ years , Date of Calibration03/30/98 ,Time of Calibration: 05:00:00h 

Chemical Form: , Sample Mass:5 + or - grams 

Activity Concentration at TOC:65.3 nCi/g , Total Activity @ TOC:326.500 nCi 

DPM Conversion Factor: 2220 , Activity@ Receipt in DPM 543,369 , Activity@ Receipt in uCi: 0.2448 

Preparation of Primary Stock Solution 
Preparation Date:06/08/98 , Activity on Prep Date : 277,395.3 DPM , 55,479.1 DPM /grams In The Ampoul 

pCi per grams Of Standard In Ampoule at Prep= 24,990.6 ,Volume of Stock Solution: 1000 mL 

Stock Solution Concentration: 277.4 DPM/ml @ prep Stock Solution Total Activity @ Prep in uCi: 0.1250 

Stock Solution Concentration: 125.0 pCi/ ml at prep , Total Stock Solution Activity@ PreP124,952.8 pCi 

Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

, Jrking Sol'n # ..._. 
TOC 

Volumetric or Gravimetric 

Stock Solution ID 

Stock Solution Used(ml or grams) 

DPM/ml of Stock Sol. At TOC 

Stock Solution TOC 

Working Solution Volume (ml) 

Total DPM@ TOC 

DPM/ml @TOC 

pCi/ml@ TOC 

pCi/Liter @ TOC 

Original Working Solution # 

Date Exhausted 

0.0 0.0 0.0 0.0 0.0 

? ? ? ? ? 

Note: The Stock Solution Used entry is for the quantity of stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. 
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.. , .. · 

STANDARD PREPARATION WORKSHEET 

Isotope Number. 3t\(o . o0 
I 

Radionuc~de: <5.r-ef1 
Date of Plq)aration: Ge / ~ /% 
Prepand by: -----=•"""M~~""'--------
Isotope Number of Stock Solution: eP It t:)J I .3 - I 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric flask. 

&.eo?> r\M.Plpc...£" wr. t 9.4fj3CJ !1 

l) 

At::nv1ry ~ e;s-. :s 11\c=j~ ~ :rvz:&:-7: .' s~ ~i = :s'Z(o~fc~ 
Amount and type ol dilutioa measured in volumetric flask. 

,..._ t..{t&he 

4 ,cmtt ::S <.C.F' "5% ~PI LJT?:t) )=p I caJ ~ l ,\] 4bJ 8W:3 

3) ,.. ..... Cooccattatioa. 

sU:, ~ c= (fi!:L @roc- 1hok co 

4) 

" . 

' ~ .. 
QC26 EFF 07·1S.94:REV 2 
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Description 

Measurement 

Usefui Life 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL EXPOSURE RESEARCH LABORATORY 

P .0. BOX 93478 • LAS VEGAS, NV 89193-3478 

Calibration Certificate 

Principal radionuclide 

Half-life .............................................................. . 

Nominal activity .............................................. . 

Nominal mass of solution 

Solution number .............................................. .. 

Activity of principal radionuclide 

Date and time of standardization 

Method of measurement 

OFFICE OF 
RESEARCH AND DEVELOPMENT 

Strontium-89 

50.5 days 

326 nanocuries (approx.) 

5 grams (approx.) 

9713-1 

65.3 nanocuries/gram 

March 30, 1998 
0400 hours PST 

The activity of the dilution was measured by liquid scintillation counting. 

The activity of the primary solution was measured using 4n efficiency tracing. 

Activity of daughter radionuclide 

-NA-

We recommend that this solution should not be used after I September 30, 1998 I· 
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NaNQ 

NaNQ 

0.0000 

NaNQ 

NaNQ 

c.n 
'£\:) 
'£\:) 

' ' Individual Standard Dev~cttion Chart, 1998-11-24 09:45 

[SR89A] ,Strontium-89 activity,Total 905.89 MD Range: 08/01/1998 - 11/24/1998 

UPPER CONTROL LIMIT 

UPPER WARNING LIMIT 

MEAN 

LOWER WARNING LIMIT 

LOWER CONTROL LIMIT 

1 
Std. Dev. NaNQ, Slope NaNQ NUMBER 



Pos RPD 
1 0.0 

en 
[\ ~ 
C.; 

CONTROL CHART RAW DATA 1998-11-24 09:45 

[SR89A] ,Strontium-89 activity,Total 905.89 MD 
Std Dev = NaNQ, UCL = NaNQ, UWL = NaNQ, LCL = 

Range: 08/01/1998 - 11/24/1998 
NaNQ, LWL = NaNQ, Mean = 0.0000 

Date Time Btch Grp 
11/23/1998 615 10871 1 

Smpl 
5 

Tst Method QC 
1 905.89 MD 

User 
mdg 

Equip Code Reag Code 



NaNQ 

NaNQ 

98.40 

NaNQ 

NaNQ 

en 
('\) 

~ 

' Individual Standard Dev_Jtion Chart, 1998-11-24 09:45 

[SR89A] ,Strontium-89 activity,Total 905.89 MS Range: 08/01/1998 - 11/24/1998 

UPPER CONTROL LIMIT 

UPPER WARNING LIMIT 

MEAN 

LOWER WARNING LIMIT 

LOWER CONTROL LIMIT 

1 
Std. Dev. NaNQ, Slope NaNQ NUMBER 



CONTROL CHART RAW DATA 1998-11-24 09:45 

[SR89A] ,Strontium-89 activity,Total 905.89 MS 
Std Dev = NaNQ, UCL = NaNQ, UWL = NaNQ, LCL = NaNQ, LWL 

Pos % REC 
1 98.4 

CJ1 
['0 

c.n 

Date Time Btch Grp 
08/19/1998 648 9735 1 

Smpl 
3 

Tst Method QC 
1 905.89 MS 

Range: 08/01/1998 - 11/24/1998 
NaNQ, Mean = 98.4000 

User 
mdg 

Equip Code Reag Code 
5391MS89 



115.90 

114.42 

111.45 

108.48 

107.00 

c..r 
l\" 
0: 

Individual Standard Dev~dtion Chart, 1998-11-24 09:45 

[SR90] ,Strontium-90,Total 

1 2 
Std. Dev. 1.4849, Slope 

905.89 MS 

-2.1000 

Range: 08/01/1998 - 11/24/1998 

UPPER CONTROL LIMIT 

UPPER WARNING LIMIT 

MEAN 

LOWER WARNING LIMIT 

LOWER CONTROL LIMIT 

NUMBER 



CONTROL CHART RAW DATA 1998-11-24 09:45 

[SR90] ,Strontium-90,Total 905.89 MS 
Std Dev = 1.4849, UCL = 115.9048, UWL 

Pos % REC 
1 112.5 
2 110.4 

Cf1 
l\: 
'1 

Date 
08/19/1998 
11/23/1998 

Time Btch Grp 
648 9735 1 
615 10871 1 

Range: 08/01/1998 - 11/24/1998 
114.4198, LCL = 106.9952, LWL = 108.4802, Mean = 111.4500 

Smpl 
4 

10 

Tst Method QC 
4 905.89 MS 
4 905.89 MS 

User 
mdg 
mdg 

Equip Code Reag Code 
5391MS90 
985980SR90 



Individual Standard Dev_Jtion Chart, 1998-11-24 09:45 

[SR89A] ,Strontium-89 activity,Total 

-

-

NaNQ -

-

NaNQ -

-

-

-

102.90-

NaNQ 

NaNQ 

Cl1 
l\: 
OJ 

-
' 

-

-

-

-

-

-

- l l 
I I 

1 
Std. Dev. 

_l_ _l_ j_ j_ 
I I I I 

NaNQ, Slope 

I 
I 

I 
I 

NaNQ 

905.89 MSD Range: 08/01/1998 - 11/24/1998 

UPPER CONTROL LIMIT 

UPPER WARNING LIMIT 

MEAN 

LOWER WARNING LIMIT 

LOWER CONTROL LIMIT 

I I I I I I j_ j_ j_ J I I I I I 
I I I I I I I I I I I I I I I 

NUMBER 



CONTROL CHART RAW DATA 1998-11-24 09:45 

[SR89A] ,Strontium-89 activity,Total 905.89 MSD 
Std Dev = NaNQ, UCL = NaNQ, UWL = NaNQ, LCL = NaNQ, LWL 

Pos % REC 
1 102.9 

c.n 
l\) 

c.c 

Date Time Btch Grp 
10/26/1998 713 10483 1 

Smpl 
3 

Tst Method QC 
1 905.89 MSD 

Range: 08/01/1998 - 11/24/1998 
NaNQ, Mean = 102.9000 

User 
mdg 

Equip Code Reag Code 
985847MSSR 



NaNQ 

NaNQ 

112.80 

NaNQ 

NaNQ 

en 
~ 
c 

f r~ 

Individual Standard De~-dtion Chart, 1998-11-24 09:45 

[SR90] ,Strontium-90,Total 905.89 MSD Range: 08/01/1998 - 11/24/1998 

UPPER CONTROL LIMIT 

UPPER WARNING LIMIT 

MEAN 

LOWER WARNING LIMIT 

LOWER CONTROL LIMIT 

1 
Std. Dev. NaNQ, Slope NaNQ NUMBER 



CONTROL CHART RAW DATA 1998-11-24 09:45 

[SR90] ,Strontium-90,Total 905.89 MSD 
Std Dev = NaNQ, UCL = NaNQ, UWL = NaNQ, LCL = 

Range: 08/01/1998 - 11/24/1998 
NaNQ, LWL = NaNQ, Mean = 112.8000 

Pos % REC 
1 112.8 

CJ1 
c.; 
~ 

Date Time Btch Grp 
10/26/1998 713 10483 1 

Smpl 
14 

Tst Method QC 
4 905.89 MSD 

User 
mdg 

Equip Code Reag Code 
985847MSSR 



CERfiF1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 46.02 nci Serial Number A952 

Reference Date July 1. 1993 Half-LifeCJ.> 

PRINCIPAL EMISSIONSc 1 > 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

Eav9 = 188 
E ... ,. = 1175 

30.0 + 0.2 years 

Intensity (%) 

100 

The source consists of uniform array of aliquots of a ~alibrated 
Cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

REFERENCES 

systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82% 
± 0.15% 
± 2.97% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION OM REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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CEIUIF1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.25 nci Serial Number A953 

Reference Date July 1. 1993 Half-Lifec 1 , 

PRINCIPAL EMISSIONSc 1 , 

beta 

SOURCE DESCRIPTION 

Energy Ckevl 

E.V9 = 188 
E •• ,. = 1175 

30.0 ± 0.2 years 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

REFERENCES 

systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82% 
± 0.14% 
± 2.96% 

- 1 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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CERI1FICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 46.84 nci Serial Number A954 

Reference Date July 1. 1993 Half-Life< 1 > 30.0 + 0.2 years 

PRINCIPAL EMISSIONS< 1 > 

Energy CkeVl Intensity C%l 

beta 

SOURCE DESCRIPTION 

Eavg = 188 
E .. x = 1175 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.15% 
± 2.97% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 

5~1 



CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.66 nci Serial Number A955 

Reference Date July 1, 1993 Half-Lifec 1 > 30.0 ± 0.2 years 

PRINCIPAL EMISSIONSc 1 > 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

Eav9 = 188 
E_,. = 1175 

Intensity C%) 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2" diameter by 0.25 11 thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.821 
± 0.14% 
± 2.96% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201· Fax (818) 503-0764 
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CERI,IF1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 46.43 nci serial Number A956 

Reference Date July 1. 1993 Half-Life<~) 

PRINCIPAL EMISSIONS<~ l 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

Eavg = 188 
Eaax = 1175 

30.0 + 0.2 years 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.15% 
± 2.97% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATION ON REVERSE • 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 

53G 



CEKI1F1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 46.84 nci Serial Number A957 

Reference Date July 1, 1993 Half-Life 1 ~> 30.0 + 0.2 years 

PRINCIPAL EMISSIONS11 > 

Energy CkeVl Intensity C%l 

beta 

SOURCE DESCRIPTION 

E.vq = 188 
E •• ,. = 1175 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.15% 
± 2.97% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATION ON REVERSE • 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERI'D1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.97 nci Serial Number A958 

Reference Date July 1. 1993 Half-Lifec~> 30.0 ± 0.2 years 

PRINCIPAL EMISSIONsc~> 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E.V9 = 188 
E • .,. = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82% 
± 0.14% 

'± 2.96% 

Calibration Laboratory 
'7-1 ., .. ,, 

Date 

REFERENCES 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATION ON REVERSE • 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CEKITFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.73 nci Serial Number A959 

Reference Date July 1, 1993 Half-Life< 1 > 30.0 + 0.2 years 

PRINCIPAL EMISSIONS< 1 > 

Energy CkeVl Intensity C%l 

beta 

SOURCE DESCRIPTION 

E.V9 = 188 
Eaax = 1175 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UMCERTAIHTY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.14% 
± 2.96% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERI,IFlCATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 48.48 nci Serial Number A960 

Reference Date July 1. 1993 Half-Life< 1 l 30.0 + 0.2 years 

PRINCIPAL EMISSIONS< 1 
l 

Energy CkeVl Intensity C%l 

beta 

SOURCE DESCRIPTION 

Eavq = 188 
Eaax = 1175 

100 

The source consists of uniform array of aliquots of a calibrated 
Cs-137 solution deposited in a 2 11 diameter by 0.25 11 thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.14% 
± 2.96% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERI1FICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 48.35 nci Serial Number A961 

Reference Date July 1, 1993 Half-Life< 1
) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS< 1 > 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E.V9 = 188 
E .. ,. = 1175 

Intensity C%l 

100 

The source consists of uniform array of aliquots of a calibrated 
cs-137 solution deposited in a 2" diameter by 0.25" thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated on a high purity Germanium detector using Cs-137 
gamma emission efficiency at 661.660 keV. This standard is implicitly 
traceable to the National Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.14% 
± 2.96% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION OR REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 

u i 



CERI'IF'ICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 3.944 nci 

Reference Date July 1. 1993 Half Life<J.l 

PRINCIPAL EMISSIONSCl.l 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Serial Number A962 

432.7 ± 0.5 years 

Intensity C%l 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 3 8 mm active diameter in a 50. 8 mm diameter by 6. 3 5 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.S. 
council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.74% 
± 0.85% 
± 3.59% 

(1) Table of Radioactive Isotopes, 7th edition, 1986, 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERflF,ICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.527 nci 

Reference Date July 1. 1993 Half Life< 1 , 

PRINCIPAL EMISSIONS< 1
, 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Serial Number A963 

432.7 + o.s years 

Intensity C%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6. 35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.74% 
± 1.21% 
± 3.95% 

{1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATION ON REVERSE • 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.805 nci 

Reference Date July 1. 1993 Half Life<J.> 

PRINCIPAL EMISSIONS< 1 > 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Serial Number A964 

432.7 + 0.5 years 

Intensity (%l 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6.35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

REFERENCES 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74% 
± 0.61% 
± 3.35% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CEKfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.628 nCi 

Reference Date July 1. 1993 Half LifeC 1 l 

PRINCIPAL EMISSIONSc 1 l 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Serial Number A965 

432.7 ± 0.5 years 

Intensity (%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6. 35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard Nl028-E-2. This 

,, standard is implicitly traceable to the National Institute of standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the U.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99t Confidence Level ) 

REFERENCES 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74t 
± 0.97% 
± 3.71t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

·LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 

(... / ···. 
"· u 



CERfiF'ICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.837 nci Serial Number A966 

Reference Date July 1. 1993 Half Life< 1 ) 432.7 + 0.5 years 

PRINCIPAL EMISSIONSc 1
) 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Intensity C%l 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6. 35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.S. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

REFERENCES 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74% 
± 0.57% 
± 3.31% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION OM REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 

r. / r~ .... ' \) 



CERfiF1CATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.188 nci 

Reference Date July 1. 1993 Half Life<~) 

PRINCIPAL EMISSIONs<~) 

~ 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Serial Number A967 

432.7 + 0.5 years 

Intensity C%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6. 35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the u.S. 
council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

REFERENCES 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74% 
± 0.69% 
± 3.43% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

·LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERI'IF1CATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 3.583 nci 

Reference Date July 1. 1993 Half LifeC 1 ) 

PRINCIPAL EMISSIONSc 1
) 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeV) 

5388.40 
5443.01 
5485.70 

serial Number A968 

432.7 + 0.5 years 

Intensity C%> 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6.35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the u.s. 
council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74% 
± 1.33% 
± 4.07% 

r-I"S. '-y 
Date 

REFERENCES 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.258 nci Serial Number A969 

Reference Date July 1. 1993 Half Life< 1 > 

PRINCIPAL EMISSIONS< 1 > 

~ 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy (keV) 

5388.40 
5443.01 
5485.70 

432.7 + 0.5 years 

Intensity C%l 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6. 35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74% 
± 0.81% 
± 3.55% 

Calibration~aboratory 
7 .,-, .. IJ., 

Date 

REFERENCES 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

·LEAK TEST CERTIFICATION ON REVERSE• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818} 503-9201 Fax (818) 50Wl64 

. ! fJ L· ..L \. 



CEKI,IF1CATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide An\-241 Activity 5.441 nci Serial Number A970 

Reference Date July 1. 1993 Half Life(1) 

PRINCIPAL EMISSIONsc~> 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeV) 

5388.40 
5443.01 
5485.70 

432.7 ± 0.5 years 

Intensity (%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 mm active diameter in a 50.8 mm diameter by 6. 35 mm thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard Nl028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the U.S. 
council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration laboratory 

REFERENCES 

± 2.74% 
± 0.73% 
± 3.47% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 

\!:'"'!"'"If'\ 
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CERI'IF1CATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.608 nCi 

Reference Date July 1. 1993 Half Life< 1 ) 

PRINCIPAL EMISSIONS< 1
, 

~ 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

Serial Number A971 

432.7 + 0.5 years 

Intensity C%) 

1.4 
12.8 
85.2 

The activity is electrodeposited and bonded at elevated temperature in 
a 38 nun active diameter in a 50.8 nun diameter by 6. 35 nun thick 
stainless steel planchet. 

METHOD OF CALIBRATION 

The source was calibrated in a gas flow proportional counter against an 
efficiency established using calibration standard N1028-E-2. This 
standard is implicitly traceable to the National Institute of Standards 
and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY ( 99% Confidence Level ) 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration ~boratory 

REFERENCES 

± 2.74% 
± 0.89% 
± 3.63%" 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CT & E ENVIRONMENTAL SERVICES, INC 
DATA COMPLETENESS CHECKLIST 

ALPHA SPECTROMETER 

Isotopic Uranium 

Laboratory Job Number: ---:::9:..;:8~5.:..:8~4..:..7.,:.._~-------------------

Item# Title 

1) Formulas Used in Calculations 

2) Precipitation Information 

3) Instrument Printouts 

4) Sample Measurement Activity Calculation Report 

5)• Instrument Weekly Calibration 

6) Instrument Backgrounds 

7) Resolution Checks (FWHM) 

8) Standards Preparation Log 

9) Standards Certifications 

10) Control Charts 

11) Preparation forlnstrument Standards 

12) Sealed Source Information 

13) "The Source" Certificates of Calibration 
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A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-1 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 1 (Det #25) 
Efficiency: 24.06% Chern. Recovery: 78.48% 
Ttital Eff.: 18.88% Manual:lOO.OO% 

CALIBRATION: 3472.31 + 5.34984 * Chn + -0.000763 Chn **2 keV 
Original: 3472.31 ~ 5.33l5 x Chn + -0.000763 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03494.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:09:19 

Live Time: 7200.00 Real Time: 7202.98 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3594.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003550.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3594 
P E A K S 

Channel Start End F\\'HM Height Background Net Area CPM 

---------------------------------------------------------------------------
1. 252.56 
2. 177.92 
3. 138.18 

Tracer 364.30 

Nuclide 

-- :.:-234 
2- U-235 
3- U-238 

Tracer U-232 

Analyzed By: 

Checked By: 

228 273 4.00 5.00 1.44 40.56 0.34 
163 198 4.00 1.00 o. 72 2.28 0.02 
108 153 2.00 2.00 1.44 13.56 0.11 
329 384 16.00 9.00 1.92 181.08 1. 51 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA % Error 

0.72 4774.80 19.858 2.0000 :..79 0.28 31.35 
0.55 4400.00 20.313 2.0000 0.10 0.25 149.92 
0.77 4197.00 :0.278 :.oooo 0.60 0.28 56.14 
1.00 5320.00 •76.703 8.0000 7.99 0.30 14.49 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 

·Net Area 
Background 
Composite Fit 
Residuals 

271.. 0000 
257.0800 

13.9200 
243.0000 

14.0800 

100.00 
94.86 

5.14 
89.67 

5.20 

(Dee Fairservis) 

(Don Ukele) 

c:r:~ 
Cltltt, . .. 
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ALPH3594 AlphaVi~ion Relative Reg.un-Of-lnterest (Slope Recalibration) 

60 

45 

30 -

15r 
t-

f_ 

~L 
3472.00-- ~ 

U-238 

u r _k1~~L r=-~-3 

~] }.i 

4106.75 

Acquired: .17:09:19 on 20-0ct-98 

--T- r-
, 

Tracer 
U-232 I - - -- -- -

------~-----

.J 

·1 

I I ~ --1 
r ---· . • } J.~~~~~~~~ ·· U-234 , j .. 
\Undl~i_l .. A "AJ\J,,~ W1u_~L_L__ _____ I -----

4741.50 5376.25 6011.00 
Energy (keV) 

Real Time: 7202.98 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3594.CHN 
Sample: 985847-1 ISOU 

Detector: #25 MCB 3 Input 1 (Det #25) 
Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-2 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 2 (Det #26) 
Efficiency: 25.07% Chern. Recovery: 67.30% 
Total Eff.: 16.87% Manual:lOO.OO% 

CALIBRAT:ON: 3431.74 + 5.46953 * Chn + -0.000771 Chn **2 keV 
Original: 3431.74 + 5.4102 ~ Chn ~ -0.000771 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03495.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:09:29 

Live Time: 7200.00 Real Time: 7202.98 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3595.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003551.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Reca1ibration 

Results: ALPH3595 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 254.70 230 275 2.00" 2.00 0.72 20.28 
2. 181.68 167 202 0.00 0.00 0.00 0.00 
_, . 142.79 113 158 4.00 1. 00 0.48 15.52 

Tracer 363.90 329 384 2.00 8.00 ::..20 161.80 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

0.17 
0.00 
0.13 
::..35 

% Error 
---------------------------------------------------------------------------

1. U-234 
2 .. ...:-235 
.;>. 0-238 

Tracer U-232 

. Analyzed _By: 

Checked By: 

0.72 4774.80 10.154 1.0000 l.OO 0.28 44.33 
C .. 55 4400.00 o.ooc ::.coco Q.OO 0.19 J.OO 
0.77 4197.0C 20.997 2.0000 0.77 0.26 50.56 
1.00 5320.00 9.817 1. 0000 7.99 0.31 15.35 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

216.0000 
208.3200 

7.6800 
-200.0000 

8.3200 

100.00 
96.44 

3.56 
92.59 

3.85 

(Dee Fairservis) 

(Don Ukele) 
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ALPH3595 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60 --~------------,"--

45 

30 

3431.00 

- -- -~-- . - --- -

! 

U-238 
1----r--- U-235 

__ b~~ .I' 

4080.50 - , - L I 

·----

U-234 

r1 _)D~-[~M£:] ___ L 

4730.00 
Energy (keV) 

-~ ---- -·~r 

Tracer 
U-232 

rr 
I ~~~ .. ~~--- ~~~twlt' - 5379.50 

- ----------=I 
-~~ 

- ~~ 
---j 

~·· --j 
---1 
--I 
~-1 

~ 
--~l 

~ 

-- ---"---- ~ 
. 6029.00 

Acquired: 17:09:29 on 20-0ct-98 Real Time: 7202.98 s. Live Time: "1200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3595.CHN 
Sample: 985847-2 ISO U 

Detector: #26 MCB 3 Input 2 (Det #26) 
Type: ISO U 



A L P H A V I S I 0 N S P E C 'I R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-3 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41· 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 3 (Det #27) 
Efficiency: 20.60% Chern. Recovery: 94.05% 
Total Eff.: 19.37% Manual:100.00% 

CALIBRATION: 3420.19 + 5.42884 * Chn + -0.000738 Chn **2 keV 
Criginal: 3420.19 + 5.423 * Chn + -0.000738 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03496.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:09:35 

Live Time: 7200.00 Real Time: 7202.98 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3596.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003552.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3596 
P E A K S 

Channel Start End · FWHM Height Background Net Area 

1. 258.61 
~. 185.14 
3. 145.99 

Tracer 368.40 

Nuclide 

' U-234 
2. :;-235 
3. l;-238 

Tracer U-232 

234 279 6.00 1.00 0~24 12.76 
170 205 0.00 0.00 0.48 0.00 
116 161 2.00 1.00 0.00 2.00 
333 388 6.00 13.00 1.20 185.80 

D E c A y c 0 R R E. C T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 30.283 3.0000 0.55 0.21 
0.55 4400.00 0.000 0.0000 0.00 0.23 
0.77 4197.00 10.427 1.0000 0.09 0.17 
1.00 5320.00 29.311 3.0000 7.99 0.27 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

222.0000 
212.4000 

9.6000 
202.0000 

10.4000 

100.00 
95.68 

4.32 
90.99 

4.68 

CPM 

0.11 
0.00 
C.02 
1. 55 

% Error 

55.41 
0.00 

138.59 
14.33 

Analyzed By: (Dee Fairservis) 

Checked By: (Don UktHe) 

r-:r.:n 
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ALPH3596 .AiphaVision Relative Reg11 .. m-Of-lnterest (Slope Recalibration) 

60,------· 
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f __ _ 
3420.00 

..... T 

U-238 

_c __ r~r-~- -]_r~-~f5 ~ 
4066.50 

Acquired:. 17:09:35 on 20-0ct-98 

------1 

u~234 

JL~l~-Jll] _ 
4713.00 

Energy (keV) 

File: C:\USER\ALPHA \SAMPLES\ALPH3596.CHN 
Sample: 985847-3 ISO U 

-· -1 

·Tracer 
U-232 

! - ----- -- - -- =1 

j 
~j 

-----_] 

-i 
~:I 

__ j 

-I 

-I 
.. - - ------1 ---=1 

~, I ~ 
1/1\ I I 

-~'t 
5359.50 6006.00 

Real Time: 7202.98 s. Live Time: 7200.00 s. 
Detector: #27 MCB 3 Input 3 (Det #27) 

Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-4 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.64% Chern. Recovery: 90.18% 
Total Ef:.: 19.52% Manual:100.00% 

CALIBRATION: 3375.52 + 5.77492 * Chn + -0.0014 Chn **2 ~eV 
Original: 3375.52 + 5.8252 * Chn + -0.0014 Chn x*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03497.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:09:43 

Live Time: 7200.00 Real Time: 7203.00 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3597.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003553.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3597 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 258.50 
2. 185.77 
3. 14 7. 53 

Tracer 369.88 

Nuclide 

1 U-234 
2. LJ-235 
3. u-238 

Tracer U-232 

234 279 4.00 2.00 0.48 12.52 
171 206 2.00 1.00 0.24 1. 76 
118 163 2.00 2.00 0.24 9.76 
335 390 6.00 :!.1.00 3.84 187.16 

D E ·c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 20.204 2.0000 0.53 0.23 
0.55 4400.00 10.510 1.0000 0.08 0.21 
0.77 4197.00 10.724 1.0000 0.42 0.21 
1.00 5320.00 28.436 3~0000 7.99 0.34 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
i<.esiduals 

252.0000 
233.0400 
.18. 9600 

216.0000 
17.0400 

100.00 
92.48 

7.52 
85.71 

6.76 

CPM 

0.10 
0.01 
0.08 
1. 56 

% Error 

56.50 
158.04 

63.55 
14.·18 

Analyzed By: ----------------------------~-------------- (Dee Fairservis) 

Checked By: (Don Ukele) 
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J~:-_23?]. U:235 . . .1~-2341 I (JA I I 
~AL _j__ _fu__ _f AI, l __ ul_M11YJ~ __ LA11_ ~~1!11\~~~-- •-~--~~ ___ __11 ___ ! ______ _L __ 

4022.25 4669.50 5316.75 5964.00 
Energy (keV) 

Acquired: 17:09:43 on 20-0ct-98 Real Time: 7203.00 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3597. CHN 
Sample: 985847-4 ISO U 

Detector: #28 MCB 3 Input 4 (Det #28) 
Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-5 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 5 (Det #29) 
Efficiency: 24.12% Chern. Recovery: 83.68% 
7otal Eff.: 20.18% Manual:lOO.OO% 

CALIBRATION: 3359.46 + 5.86388 * Chn + -0.0014 Chn **2 keV 
Original: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

FiLe: C:\USER\ALPHA\CALIB\CAL03498.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:09:56 

Live Time: 7200.00 Real Time: 7202.98 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3598.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003554.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region~Of-Interest 
Slope Recalibration 

Results: ALPH3598 
P E A K S 

Channel S~art End FWHM Heigh~ Background Ne~ Are<?-

1 257.15 -'-• 

2 .. 185.68 
3. l48.06 

Tracer 366.39 

Nuclide 

l. U-234 
2. U-235 
3. U-238 

Tracer U-232 

232 277 2.00 2.00 0.48 17.52 
171 206 2.00 1.00 0.00 2.00 
118 163 2.00 3.00 0.24 11.76 
331 386 10.00 12~00 1.44 193.56 

D E c A y c 0 R R E c T E b R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 10.288 1.0000 0.72 0.22 
0.55 4400.00 10.688 1.0000 0.08 0.16 
0.77 4197.00 10.899 1.0000 0.49 0.20 
1.00 5320.00 48.380 5.0000 7.99 0.26 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

255.0000 
243.4800 

11.5200 
227.0000 

16.4800 

100.00 
95.48 

4.52 
89.02 
6.46 

CPM 

0.15 
0.02 
0.10 
1.61 

% Error 

47.50 
138.59 

57.77 
14.04 

Analyzed By: (Dee Fair:;ervis) 

Checked By: (Don Ukele) 
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ALPH3598 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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1sl-

U-238 

Tracer 
U-232 
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U-234 U-235 ·-·-·--·-· 

___ l~rfru __ ,L: ~-- ;) -· J11fM __ ~1\f;l~ MA _____ .L_ 
3359.00 . 4017.75 4676.50 

Energy (keV) 
Acquired: 17:09:56 ori 20-0ct-98 · 
File: C:\USER\ALPHA \SAMPLES\ALPH3598. CHN 
Sample: 985847-5 ISO U 

5994.00 

Real Time: 7202.98 s. Live Time: 7200.00 s. 
Detector: #29 MCB 3 Input 5 (Det #29) 

Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-6 ISO U 
Type: :so U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 6 (Det #30) 
Efficiency: 20.73% Chern. Recovery:102.25% 
Total ~ff.: 21.20% Manual:100.00% 
CA~IBRA7ION: 3362.2 + 5.92172 ~ Chn + -0.0016 Chn **2 keV 

Original: 3362.2 + 5.9334 ~ Chn + -0.0016 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03499.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:03 
Live Time: 7200.00 Real Time: 7202.98 Sec. 

Spec-:::.rum File: C:\USER\ALPHA\SAMPLES\ALPH3599.CHN 
Background File: C.: \USER\ALPHA\BKGND\B0003555 .CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3599 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 256.29 
2. 184.44 
3. 146.79 

Tracer 367.01 

Nuclide 

1. :J-234 
.::. . :J-235 
3. U-238 

Tracer U-232 

231 276 2.00 2.00 0.24 15.76 
169 204 0.00 0.00 0.48 0.00 
117 162 2.00 1. 00 0.24 8.76 
332 387 4.00 ·12.00 0. 72 203.28 

D .E c A y c 0 RR E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 10.203 1.0000 0.62 0.19 
0.55 4400.00 0.000 0.0000 0.00 0.21 
0.77 4197.00 10.904 1.0000 0.34 0.19 
1.00 5320.00 ·18.989 2.0000 7.99 0.22 

T 0 ~ A L· s % Recovery -
----------------------------~---------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

256.0000 
247.1200 

8.8800 
229.0000 

18.1200 

100.00 
96.53 

3.47 
89.45 

7.08 

CPM 

0.13 
0.00 
0.07 
1.69 

% Error 

49.77 
0.00 

67.17 
:.3.72 

Analyzed By: (Dee Fairservis) 

Checked By: · 
--------------------------------------~----

(Don Ukele) 
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AfphaVision Relative Region-Of-Interest (Slope Recalibration) 
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Acquired: 17:10:03 on 20-0ct-98 Real Time: 7202.98 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3599. CHN 
Sample: 985847-6 ISO U 

Detector: #30 MCB 3 Input 6 (Det #30) 
. Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-7 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 7 (Det #31) 
Efficiency: 23.04% Chern. Recovery: 84.54% 
Total Eff.: 19.48% Manual:10C.OO% 
CA~IBRATION: 3495.42 + 5.12202 x Chn + -0.000155 Chn ~*2 keV 

Original: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03500.CHN 

ACQUISI~ION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:10 
Live Time: 7200.00 Real ~ime: 7202.94 Sec. 

Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3600.CHN 
3ackground File: C:\USER\ALPHA\BKGND\B0003556.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3600 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 251.70 227 272 4.00 2.00 0. 72 11.28 
2. 177.56 163 198 0.00 0.00 0.24 0.00 
~- 137.55 108 153 2.00 :..oc C.24 3.76 

-:::·racer 368.15 325 380 4.00 15.00 1.20 186.80 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

Q.09 
0.00 
C.03 
l. 56 

% Error 

------------------------------------------------------------~--------------
" \J-234 -'-• 

2. U-235 
3. U-238 

Tracer u.:..232 

0.72 4774.80 20.176 2.0000 0.48 
0.55 4400.00 0.000 0.0000 0.00 
0.77 4197.00 10.159 1.0000 0.16 
1.00 5320.00 20.041 2.0000 7.99 

T 0 T A L s % Recovery 

------------------~-------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

217.0000 
210.0400 

6.9600 
204.0000 

6.0400 

100.00 
96.79 
3.21 

94.01 
2.78 

0.24 60.30 
0.21 0.00 
0.21 104.44 
0.26 14.29 

Analyzed By: --------------------------~---------------- (Dee Fairservis) 

Checked By: (Don Ukele) 
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AlphaVision Relative Reg1~.m-Of-lnterest (Slope Recalibration) 
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6076.00 

Acquired: 17:10:10on 20-0ct-98 Real Time: 7202.94 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3600.CHN 
Sample: 985847-7 ISO U 

Detector: #31 MCB 3 Input 7 (Det #31) 
Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-8 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: l '?otal, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.82% Chern. Recovery: 94.87% 
Total Eff.: 20.70% Man~al:lOO.OO% 

CALIBRA~:ON: 3431.77 T 5.37504 x Chn T -0.000531 Chn **2 keV 
Origina~: 343~.77 T 5.35l2 * Chn • -0.000531 Chn **2 keV 

File: C: \USER\ALPHA\CALIB\CAL0350l.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:16 

Live Time: 7200.00 Real Time: 7202.96 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH360l.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003557.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Reiative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3601 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 256.36 
2. 183.46 
3. :.44-43 

T::::-a:;ey 364.42 

Nuclide 

1. U-234 
2 .. 0-235 
3. U-238 

Tracer U-232 

231 276 2.00 2.00 1.44 8.56 
168 203 2.00 1.00 0.48 0.52 
:.14 159 2.00 l. 00 0.72 2.28 
329 384 . 2. 00 13.00 0.48 198.52 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 10.206 1.0000 0.34 0.26 
0.55 4400.00 10.360 1.0000 0.02 0.21 
0.77 4197.00 10.443 1.0000 0.09 0.23 
1.00 5320.00 9.976 1.0000 7.99 0.21 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

235.0000 
222.2800 

12.7200 
213.0000 

9.2800 

100.00 
94.59 

5.41 
90.64 

3.95 

CPM 

0.07 
0.00 
0.02 
1. 65 

% Error 

72.71 
382.10 
149.92 

13.89 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 

r:" . ... nn 
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. 4084.00 4737.00 5390.00 
Energy (keV) 

~--· 

6043.00 

Acquired: 17:10:16 on 20-0ct-98 Real Time: 7202.96 s. Live Time: 7200.00 s . 
File: C:\USER\ALPHA\SAMPLES\ALPH3601.CHN 
Sample: 985847-8 ISO U 

Detector: #32 MCB 3 Input 8 (Det #32) 
Type: ISO U 



A L ? H A V I S : 0 N S P E C T R A L 
Core Lab 

SAMPLE: 985847-9 ISO U 

A N A L Y S I S 

Type: ISO u Sample Collected: 16-Feb-96 08:26:41 
Volume: 1 7btal, 1 Ali~~ot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.86% Chern. Recovery: 81.60% 
Total Eff.: 20.29% Manual:100.00% 

CALIBRATION: 3455.85 + 5.32052 * Chn + -0.000964 Chn ~*2 keV 
Origina~: 3455.85 T 5.3442 X Chn T -0.000964 Chn x*2 keV 

Fiie: C:\USER\ALPHA\CALIB\CAL03502.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:27 

Live Time: 7200.00 Real Time: 7206.76 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3602.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003558.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibraiion 

Results: ALPH3602 
P E A K S 

Channei Start End FWHM Height Background Net Area 

l. 260.16 
2. 183.56 
3. 143.01 

Tracer 375.98 

Nuclide 

l. "[j-234 
2. U-235 
3. U-238 

Tracer U-232 

235 280 2.00 2.00 0.2.4 11.76 
169 204 2.00 2.00 0.00 4.00 
113 158 2.00 1.00 0.24 1. 76 
341 396 2.00 12.00 1.44 194.56 

D E c A y c 0 R R E c T· E D R E s u L T s· 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 9.638 1.0000 0.48 0.20 
0.55 4400.00 9.933 1.0000 0.16 0.16 
0.77 4197.00 10.090 1.0000 0.07 0.20 
1.00 5320.00 9.191• 1.0000 7.99 0.26 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Backgrou·nd 
Composite Fit 
Residuals 

250.0000 
238.9600 

11.0400 
214.0000 

24.9600 

100.00 
95.58 

4.42 
85.60 
9.98 

CPM 

0.10 
0.03 
0.01 
1.62 

% Error 

57.77 
98.00 

158.04 
14.00 

Analyzed By: (Dee Fairsei;'vis) 

Checked By: (Don Ukele) 

,.,.,1 . .. ; ; 
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4072.75 . 4690.50 
Energy (keV) 

Acquired: 17:10:27 on20-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3602. CHN 
Sample: 985847-9 ISO U. 

5308.25 5926.00 

Real Time: 7206.76 s. Live Time: 7200.00 s. 
Detector: #33 MCB 4 Input 1 (Det #33) 

Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-10 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 2 (Det #34) 
Eff~ciency: 23.95% Chern. Recovery: 89.37% 
Total Eff.: 21.40% Manual:100.00% 
CALIB~~TION: 3459.08 + 5.28249 * Chn + -0.000554 Chn **2 keV 

Original: 3459.08 + 5.2729 * Chn + -0.000554 Chn **2 keV 
File: C:\USER\ALPHA\CALIB\CAL03503.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:36 
Live Time: 7200.00 Real Time: 7206.76 Sec. 

Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3603.CHN 
Background File: C:\USER\ALPHA\BKGND\B0003559.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-:-Interest 
Slope Recalibration 

Results: ALPH3603 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 255.94 231 276 2.00 1.00 0.96 4,04 
2. 181.58 167 202 2.00 1.00 0.24 2.76 
3. 141.80 112 157 2.00 1.00 0.00 7.00 

~~~acer 366.36 331 386 4.00 15.00 0.72 205.28 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

0.03 
0.02 
0.06 
1. 71 

% Error 
------------------------~--------------------------------------------------

1. U-234 
2. U-23S 
3. J-238 

Tracer U-232 

Analyzed By: 

Checke.d.By: 

0.72 4774.80 9.998 1.0000 0.16 0.23 109.08 
0.55 4400.00 10.163 1.0000 0.11 0.19 123.28 
0.77 4197.00 10.251 1.0000 0.27 0.15 74.08 
1.00 5320~00 19.506 2~0000 7.99 0~22 13.66 

T 0 T A L S % Recovery 

Gross count 
Net Area· 
Background 
Composite Fit 

.Residuals 

241.0000 
234~5200 

6.4800 
221.0000 

13.5200 

100.00 
97.31 
2.69 

91.70 
5.61 

(Dee Fairservis) 

(Don Ukele) 
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Acquired: 17:10:36 on 20-0ct-98 
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4738.50 5378.25 6018.00 

Energy (keV) 
Real Time: 7206.76 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA\SAMPLES\ALPH3603.CHN 
Sample: 985847-10 ISO U 

Detector: #34 MCB 4 Input 2 (Det #34) 
Type: ISO U 



A ~ P H A V I S : 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-11 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.32% Chern. Recovery: 78.14% 
To~a~ Eff.: 15.88% Manual:100.00% 

CAL!BRATION: 3403.69 + 5.53974 * Chn + -0.000906 Chn ~*2 keV 
Or~g~na~: 3403.59 T 5.5558 ~ Chn 7 -0.000906 Chn **2 keV 

F'i~e: C:\USER\ALPHA\CALIB\CAL03504.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:44 

Live Time: 7200.00 Real Time: 7206.78 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3604.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003560.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3604 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 258.43 
2. 185.47 
3. 146.72 

Tracer 368.08 

Nuclide 

1 U-234 
2. :;-235 
3. U-238 

·Tracer U-232 

233 278 2.00 1.00 0.24 5.76 
170 205 0.00 0.00 0.72 0.00 
117 162 2.00 l.OO 0.24 1. 76 
333 388 10.00 9.00 0. 72 152.28 

D E C A Y c 0 R R E C T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0. 72 4774.80 10.143 1.0000 0.30 0.26 
0.55 4400.00 0.000 0.0000 0.00 0.30 
0.77 4197.00 10.548 1.0000 0.09 0.26 
1.00 5320.00 48.728 5.0000 7.99 0.30 

'I' 0 T A L s % Recovery 
--------------------------------------
Gross .Count 
Net Area 
Background 
Composite Fit 
Residuals 

182.0000 
174.0800 

7.9200 
161.0000 
13.0800 

100.00 
95.65 

4.35 
88.46 

7.19 

CPM 

.0.05 
0.00 
0.01 
1.27 

% Error 

83.45 
0.00 

158.04 
15.85 

Analyzed By: : 
--~--------------------------------------~ 

(Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3604 AlphaVision Relative Reg,un-Of-lnterest (Slope Recalibration) 
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Acquired: 17:10:44 on 20-0ct-98 
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Real Time: 7206.78 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3604. CHN 
Sample: 985847~11 ISO U 

Detector: #35 MCB 4 Input 3 (Det #35) 
Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-12 ISO U 
Type: ISO U sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 4 (Det #36) 
Efficiency: 22.13% Chern. Recovery: 8Y.31% 
Total Eff.: 17.99% Manual:100.00% 

CALIBRATION: 3359.6 + 5.90824 * Chn + -0.0015 Chn **2 keV 
Cr~ginal: 3359.6 + 5.9061 * Chn + -0.0015 Chn *~2 keV 

File: C:\USER\ALPHA\CALIB\CAL03505.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:51. 

Live Time: 7200.00 Real Time: 7206.78 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\AL?H3605.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003561.CHN 
Nuclide L.brary: C: \USER\ALPHA\U232 .ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3605 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 256.19 
2 .. 184.76 
3. 147.24 

Tracer 365.78 

Nuc.:.ide 

l. U-234 
2. ~-235 

3. U-238 
Tracer U-232 

231 276 2.00 1.00 1.20 7.80 
170 205 2.00 1.00 0.24 0. 76 
117 162 2.00 1.00 0.24 4.76 
331 386 2.00 12~00 1.44 172.56 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 :0.279 .:.0000 C.36 0.29 
C.55 4400.00 10.708 1.0000 0.04 0.23 
0.77 4197.00 10.933 1.0000 0.22 0.23 
1.00 5320.00 9.622 1.0000 7.99 . 0.30 

T 0 T A L s .% Recovery 

-----------------------------~--------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

213.0000 
194 .·7600 

18.2400 
189.0000 

5.7600 

100.00 
91.44 
8.56 

88;73 
2.70 

CPM 

0. 07. 
.0.01 
C.04 
1.44 

% Error 

75.67 
259.67 
92.20 
14.86 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 

~-• • l I 
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ALPH3605 AlphaVision Relative Regrvn-Of-l·nterest (Slope Recalibration) 
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3359.00 4016.75 . 467 4.50 5332.25 

_ _}uJ _1 ___ 5990. 00 

Energy (keV) 
Acquired: 17:10:51 on 20-0ct-98 
File: C:\USER\ALPHA\SAMPLES\ALPH3605.CHN 
Sample: 985847-12 ISO U 

Real Time: 7206.78 s. Live Time: 7200.00 s. 
Detector: #36 MCB 4 Input 4 (Det #36) 

Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847-13 ISO G 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total,· 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.11% Chern. Recovery: 97.25% 
Total Eff.: 19.56% Manual:100.00% 

CALIBRATION: 3526.13 + 4.90604 * Chn + -0.000108 Chn **2 keV 
Original: 3526.18 + 4.8964 * Chn + -0.000108 Chn ~~2 keV 

Fila: C:\USER\ALPHA\CALIB\CAL03507.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:37:35 

Live Time: 7200.00 Real Time: 7205.32 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3617.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003563.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

AN.P.LYSIS Method:· Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3617 
P E A K S 

Channel Start End FWHM Height ·Background Net Area 

..... 255.95 
2. 178.82 
3. 137.15 

Tracer 368.63 

1\uc::.i.de 

u-.<:34 
2. U-235 
3. :.:-238 

Tracer U-232 

2'" ....~ 276 2.00 l.OO 1.68 3.32 
164 199 0.00 0.00 0.24 0.00 
107 152 2.00 2.00 0.96 2.04 
334 389 6.00 10.00 1.44 187.56 

D E c A y c 0 RR E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0. 72 4774.80 9.702 1.0000 0.14 0.28 
0.55 4400.00 0.000 0.0000 0.00 0.21 
0.77 4197.00 9.753 1.0000 0.09 0.25 
1~oo· 5320.00 28.958 3 ~0000. 7.99 0.27 

T 0 T .A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

219.0000 
201.7200 

17.2800 
197.0000 

4.7200 

100.00 
92.11 

7.89 
89.95 

2.16 

CPM 

0.03 
0.00 
0.02 
1. 56 

% Error 

133.28 
0.00 

l67.94 
14.26 

Analyzed By; (Dee Fairservis) 

Checked By: (Dori Ukele) 
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hLPH3617 AlphaVision Relative ReQ•v•I-Of-lnterest (Slope Recalibration) 
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Acquired: 17:37:35 on 20-0ct-98 · 
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Tracer 
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r------ -
i 

~---. ·--·--

. I 
U-234 I ~~~~ 
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Energy (keV) 
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J 
I 

"1 

--i 
__ ] 
·~ 
j 

--l 
=i 

6009.00 

Real Time: 7205.32 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3617. CHN 
Sample: 985847-13 ISO U 

Detector: #38 MCB 4 Input 6 (Det #38) 
Type: ISO U 



A L P H A V - S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-1 ISO U 
'!'ype: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 To·tal, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.08% Chern. Recovery: 77.72% 
Total Eff.: l7.94% ~anual:lOO.OO% 

CALIBRATION: 3619.54 + 4.37289 * Chn + 0.000587 Chn *x2 keV 
Original: 3619.64 + 4.396 * Chn + 0.000587 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03508.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:11:20 

Live Time: 7200.00 Real Time: 7206.76 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3608.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003564.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3608 
P E A K S 

Channel start End FWHM Height Background Net Area 

1. 255.41 
2. 174.37 
3. 129.77 

Tracer 370.42 

Nuclide 

l. U-234 
L • :J-235 
3. "J-238 

Tracer U-232 

230 275 . 2. 00 1.00 0.48 2.52 
. 159 194 2.00 1.00 0.48 1.52 

100 145 2.00 1.00 0.00 1.00 
335 390 6.00 11.00 0.96 172.04 

D E C A Y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0. 72 4774.80 9.345 1.0000 0.12 0.25 
0.55 4400.0C 9.155 1.0000 0.07 0.25 
0.77 4197.00 9.050 1.0000 0.05 0.18 
1.00 5320.00 28.847 3.0000 7.99 0~28 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit. 

. Residuals 

204.0000 
191.5200 

12.4800· 
179.0000 
12.5200 

100.00 
93.88 

6.12 
87.75 

6.14 

CPM 

0.02 
0.01 
0.01 
1.43 

% Error 

135.33 
183.62 
196.00 
. 14.90 

Analyzed By: (Dee Fairservls) 

Checked By: (Don Ukele) 
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ALPH3608 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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4815.00 5413.00 6011.00 
Energy (keV) 

· Real Time: 7206.76 s. Live Time: 7200.00 s . 
File: C:\USER\ALPHA \SAMPLES\ALPH3608. CHN 
Sample: 985892-1 ISO U 

Detector: #39 MCB 4 Input 7 (Det #39) 
Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-2 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 8 (Det #40) 
E=ficiency: 22.69% Chern. Recovery: 89.30% 
~otal Eff.: 20.26% Manua1:100.00% 

CALIBRATION: 3562.72 + 4.66324 * Chn + 0.000303 Chn x*2 keV 
Original: 3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 

File: C:\uSER\ALPHA\CALIB\CAL03509.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:11:27 

Live Time: 7200.00 Real Time: 7206.76 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3609.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003565.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Reg-ion-Of-Interest 
Slope Recalibration 

Results: ALPH3609 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 255.68 
2. 177.50 
3. 134.84 

Tracer 368.04 

J:\uclide 

-. D-234 
2. U-235 
3. U-238 

Tracer U-232 

231 276 . 2. 00 1.00 0.72 2.28 
163 198 2.00 1.00 0.24 0.76 
105 150 0.00 0.00 0.24 0.00 
333 388 8.00 11.00 1.68 194.32 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0. 72 4774.80 9.636 1.0000 0.09 0.23 
0.55 4400.00 9.542 1.0000 0.03 0.20 
0.77 4197.00 0.000 0.0000 0.00 0.20 
1.00 5320.00 39.090 4.0000 7.99 0.27 

·TOTALS % Recov~ry 

Gross Count 
Net Area 
Background· 
Composite Fit 
Residuals 

214.0000 
201.2800 

12.7200 
200.0000 

1.2800 

100.00 
94.06 

5.94 
93.46 

0.60 

CPM 

0.02 
0.01 
0.00 
l. 62 

% Error 

149.92 
259.67 

(). 00 
14.00 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3609 AlphaVisiori Relative Reg1un-Of-lnterest (Slope Recalibration) 
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Acquired: 17:11:27 on 20-0ct-98 

4795.50 
Energy (keV) 

File: C:\USER\ALPHA\SAMPLES\ALPH3609.CHN 
Sample: 985892-2 ISO U 

5412.25 6029.00 

Real Time: 7206.76 s. Live Time: 7200.00 s. 
Detector: #40 MCB 4 Input 8 (Det #40) 

Type: ISO U 



A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-2ms ISO U 
Type: ISO U sample collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 5 Input 1 (Det #41) 
Efficiency: 24.63% Chern. Recovery: 75.59% 
Total Eff.: 18.62% Manual:100.00% 

CALIBRATION: 34~8.49 + 5.52533 * Chn + -0.0011 Chn **2 keV 
Or!ginal: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03510.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:11:40 

Live Time: 7200.00 Real Time: 7200.32 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3610.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003566.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Resul~s: ALPH3610 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 258.81 
2. 184.41 
3. 145.09 

Tracer 371.64 

Nuc::..ide 

l. U-234 
-. U-235 
3. u-238 

Tracer U-232 

234 279 14.00 12.00 0.48 192.52 
169 204 2.00 ·1.00 0. 72 8.28 
115 160 2.00 12.00 0.96 186.04 
337 392 4.00 12.00 1.44 178.56 

D E c A y c 0 R R E C T E D R E s u L T S 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 69.383 7~oooo 8.62 0.24 
0.55 4400.00 ~0.239 1.0000 0.37 0.25 
0.77 4197.00 1.0.412 1.0000 3.33 0.27 
i.oo 5320.00 

.. 

18.831 2.0000 7.99 0.29 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

623.0000 
616.7600 

6.2400 
569.0000 

47.7600 

100.00 
99.00 

1.00 
91.33 

7.67 

CPM 

1.60 
0.07 
1. 55 
1.49 

% Error 

14.14 
71.18 
14.41 
14.61 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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AlphaVision Relative ReQ•v•l-Of-lnterest (Slope Recalibration) 

·- r· - -- r-- ---

1 

--1 
--4 

-j 

Tracer · =j 
. U-238 · U-232 

J' YLIIV I I r_U-_2_3~ I 
__ L ___ hA M:: ~UlJ __ JAJ.J1\ANd~ -~ IJ,fwc 

4688.00 5323.00 5958.00 3418.00 4053.00 
Energy (keV) 

Acquired: 17:11:40 on 20~0ct-98 . Real Time: 7200.32 s. Live Time: 7200.00 s. 
Fil_e: C:\USER\ALPHA\SAMPL.ES\ALPH3610.CHN Detector: #41 MCB 5 Input 1 (Det #41) 
Sample: 985892-2ms ISO U Type: ISO U 



A ~ P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985892-2msd ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 5 Input 4 (Det #44) 
Efficiency: 21.~7% Chern. Recovery: 79.24% 
Total Eff.: 17.25% Manual:100.00% 

CALIBRATION: 3428.15 + 5.50498 * Chn + -0.000918 Chn **2 keV 
Original: 3428.15 + 5.3947 * Chn + -0.000918 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03511.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:11:49 

Live Time: 7200.00 Real Time: 7200.32 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3611.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003567.CHN. 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3611 
P E A K S 

Channel Start End FWHM Height Background ·Net Area 

1. 255.51 231 276 
2. 182.07 167 202 
3. 143.08 113 158 

Tracer 365.00 331 386 

2.00 
2.00 
6.00 
4.00 

15.00 
1.00 

13.00 
11.00 

D E C A Y C 0 R R E C T E D 
Br. 

N~clide Ratio 

J... U-234 0.72 
~ .. U-235 0.55 
3. :J-238 0.77 

Tracer U-232 1.00 

Energy 
(keV) 

4774.80 
4400.00 
4197.00 
5320.00 

T 0. T 

Width 
(keV) 

10.072 
10.341 
31.454 
19.332 

A L s 

Tau 

1.0000 
1.0000 
3.0000 
2.0000 

% 

3.60 
1.44 
3.84 
4.56 

192.40 
3.56 

168.16 
165.44 

R E S U L T S 
Aliquot 

DPM MDA 

9.29 0.38 
0.17 0.31 
8.12 0.39 
7.99 0.41 

Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

613.0000 
578.6800 
34.3200 

543.0000 
35.6800 

100.00 
94.40 

5.60 
88.58 

5.82 

CPM 

1.60 
0.03 
1. 40 
1. 38 

% Error 

14.27 
124.13 

15.30 
15.03 

Analyzed _By: (Dee Fairservis} 

Checked By: (Don Ukele) 
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ALPH3611 AlphaVision Relative Reg1vr1-0f-lnterest (Siope_Recalibration)· 
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Acquired: 17:11:49 on20-0ct-98 

U-234 
. r --- - ~-1 

. I)~~~~ i 

nu-;;1
5 

·1 !JA,.1 __ _j_~t 
4716.50 

Energy (keV) 

File:· C:\USER\ALPHA\SAMPLES\ALPH3611.CHN 
Sample: 985892-2msd ISO U 

Tracer 
U-232 

. j ''] 

---~ 

J 
-~ 
~ 
--~l 

) 

1 
. 1- -------- ---~ ~-

! . ~~~~,rj 1 J-
'ivfl' I 

_l _uiA LJ ~ \jlll, -" Jet-"" d A____L __ ~-
5360.75 6005.00 

Real Time: 7200.32 s. Live Time: 7200.00 s. 
Detector: #44 MCB 5 Input 4 (Det #44) 

Type: ISO U 



A L P H A V I S I 0 N 
Core Lab 

tPJIY qese,q c v~4' 
SAMPLE: 905020-3 ISO U 

S P E C T R A L A N A L Y S I S 

Type: Urani..um Sample Collected: 16-Feb~96 08:26:41 
Volume: 1 Total, 1 Aliquot 
Tracer: 15.984 DPM 

DETECTOR: MCB 4 Input 4 (Det #36) 
Effici..e~cy: 22.13% Chern. Recovery: 45.36% 
~otal Eff.: :0.04% Manual:100.00% 
CAL~BP~T:ON: 3359.6 + 5.91926 ~ Chr. + -0.0015 Chn **2 keV 

Origi..na:: 3359.6 T 5.9061 x Chn + -0.0015 Chn ~*2 keV 
File: C:\USER\ALPHA\CALIB\CAL03505.CHN 

ACQUISITION: 512 C~annels Spec~rum Acq~i..red: 21-0ct-98 08:42:24 
~ive Time: 7200.00 Real Time: 7200.32 Sec. 

Specr.ru;n File: C: \USER\ALPHA\SAMPLES\ALPH362.2 .CHN 
Background File: C:\USER\ALPHA\BKGND\B0003561.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interesr. 
Slope Recalibratior. 

ResuLr.s: ALPH3622 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 255.65 
2. 184.38 
3. 146.94 

Tracer 364.94 

N;;.cl~de 

}__ U-234 
2. ~-235 

3. J-238 
Tracer U-232 

231 276 2.00 1.00 1.20 2.80 
169 204 0.00 0.00 0.24 0.00 
117 162 0.00 0.00 0.24 0.00 
330 385 2.00 16.00 1.44 192.56 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Ta!.: DPM MDA 

0. 72 4774.80 10.305 ::...oooo 0.23 0.51 
0.55 4400.00 0.000 0.0000 0.00 0.4:.. 
0.77 4197.00 0.000 0.0000 0.00 0.41 
1.00 5320.00 9.649 ::..oooo 15.98 0.53 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 

·composite Fi.t 

Residuals 

. 221.0000 
202.7600 

18.2400 
198.0000 

4.7600 

100.00 
91.75 
8.25 

89.59 
2.15 

CPM 

0.02 
0.00 
0.00 
1. 60 

% Zrror 

141.20 
(). 00 
0.00 

14.07 

Analyzed By:.-----------------------· (Dee Fairservis) 

Checked By: (Don Ukele) 

e-oo 
t.tu.: 
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nLPH3622 AlphaVision Relative Reg ....... 1-0f-lnterest (Slope Recalibration) 
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3359.00 
_L _ _l ___________ rf_:~~~ [U-2 ~!5 i 

4018.25 

Acquired: 08:42:24 on 21-0ct-98 

--~------ -1 

Trac.er 
U-232 r-------

~I 
-l 

··~ 

J ~1~1 AI /WUbL#'~~~ AL . L ___ _i~ 
4677.50 5336.75 5996.00 

Energy (keV) 
Real Time: 7200.32 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA\SAMPLES\ALPH3622.CHN 
Sample: gas826-3 ISO u 

CBS'S~Z · 

Detector: #36 MCB 4 Input 4 (Det #36) 
Type: Uranium 

ir>t rc-'21.-.B 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

'\SSfflC:. o"\,..2-l...,e 
SAMPLE: ~O£fri0-3md ISO U 

Type: Uranium Sample Collected: 16-Feb-96 08:26:41 
Volume: 1 Total, 1 Aliquot 
Tracer: 15.984 DPM 

DETECTOR: MCB 4 Input 6 (Det #38) 
Efficiency: 20.11% Chern. Recovery: 42.86% 

Manc.al: 2.00. 009<> 
CA~=s~~~ro~: 3526.:8 T 4.92576 * chn + -o.ooo:o8 chn **2 kev 

Or~ginai: 3526.18 + 4.8964 * Chn + -0.000108 Chn *~2 keV 
File: C:\USER\ALPHA\CALIB\CAL03507.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 08:43:02 
Live Time: 7200.00 Real Time: 7200.34 Sec. 
Spec~rurn File: C:\USER\ALPHA\SAMPLES\ALPH3623.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003563.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Reca~ibracion 

Res~l~s: ALPH3623 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 254.91 
2. 178.09 
3. ::.36.60 

Tracer 367.13 

Nc;clide 

U-234 
2. J-235 
3. :J-238 

Tracer U-232 

230 275 2 .. 00 1.00 1.68 3.32 
163 198 0.00 0.00 0.24 0.00 
10"7 :!.52 2.00 l.o·o 0.96 1.04 
332 387 2.00 10.00 l.68 165.32 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratic (keV) (keV) Ta~ DPM MDA 

v. iL. 4774.80 9.741 ::..oooc J.32 0.64 
0.55 4400.00 0.000 0.0000 0.00 0.47 
C.77 4197.00 9.793 1.0000 0.10 0.57 
1.00 5320.00 9.693 1.0000 15.98 0.64 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Backgrmmd 
composite Fit 
Residuals 

192.0000 
174.7200 

17.2800 
174.0000 

0.7200 

100.00 
91.00 

9.00 
90.63 

0.38 

CPM 

0.03 
0.00 
0.01 
1.38 

% Error 

133.28 
.:) . 00 

270.18 
15.17 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 

~91 
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MLPH3623 AlphaVision Relative Reg,v,l-Of-lnterest (Slope Recalibration) 

60 r~ ~ 
[ __ 
I 
I-

I 

I_ 

l- ~ 
1-

. I 

4l 
f--· 

30! 
r= 

~= 
15[-- ~ 

f~ 

~· ~~ 

~-~ 

f~ .... .! .... · .•.. 
3526.00 

U-238 

J
-----r---

1 

. U-235 
•-~A___~ __ A-'-- _[ J j 

4149.25 

Acquired: 08:43:02 on 21-0ct-98 

-1 

Tracer 
U-232 
------·· 

""-.,-

1 

I 

~~~~ 
,,. I L~-;r~J. , , LJ~MJ~~~- lNJA 1. I. 

. 4772.50 5395.75 
Energy (keV) 

-1 
- ~I 

----j 
-1 
I 

-~ -1 

~~I 

j 
-~ 

-~~ 
j 
-~j 

!A_~~-------~ 
6019.00 

Real Time: 7200.34 s. Live Time: 7200.00 s. 
Fiie: C:\USER\ALPHA \SAMPLES\ALPH3623. CHN 
Sample: 985020 3md ISO u . 

<iSsa::tc · 

Detector: #38 MCB 4 Input 6 (Det #38) 
Type: Uranium 

b'l f0•2f~ 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985898-1 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.52% Chern. Recovery: 84.57% 
7otal Eff.: 19.89% Manual:lOO.OO% 

CALIBRATION: 3383.43 + 5.71527 * Chn + -0.0014 Chn **2 keV 
Orig~~al: 3383.43 + 5.7029 x Chn + -0.0014 Chn **2 keV 

F~Le: C:\USER\ALPEA\CALIB\CAL03512.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:12:06 

Live Time: 7200.00 Real Time: 7200.32 Sec. 
Spectrum File; C:\USER\ALPHA\SAMPLES\ALPH3612.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003568.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Resu~ts: ALPH3612 
P E A K S 

Channel Start End FWHM Height Background Net Area 

l. 260.01 235 280 2.00 1.00 0.24 7.76 
2. 186.38 171 206 2.00 1.00 0.00 2.00 
3. 147.69 118 163 2.00 1.00 0.00 3.00 

Tracer 372.91 338 393 2.00 14.00 0.24 190.76 

!) E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Nucl~de Rat~o (keV) (keV) Tau DPM MDA 

CPM 

0.06 
0.02 
0.03 
1. 59 

% Error 

---------------------------------------------------------------------------
l. U-234 
2. U-235 
3. U-238 

Tracer U-232 

Analyzed By: 

Checked By: 

0. 72 4774.80 9.974 1.0000 0.33 0.20 71.50 
0.55 4400.00 10.387 l.OOOO :::..08 0.16 138.59 
0.77 4197.00 10.603 1.0000 0.13 0.16 113.16 
l.OO 5320.00 9.342 1.0000 7.99 0.20 14.18 

T 0 T.A L s %.Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
composite Fit 
Residuals 

220.0000 
215.2000 

4.8000 
204.0000 

11.2000 

100.00 
97 .. 82 

2.18 
92.73 

5.09 

(Dee Fairservis) 

(Don Ukele) · 
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ALPH3612 AlphaVision Relative Reg1u11-0f-lnterest (Slope Recalibration) 

60r_ -

I 
r 
[-

45~ 
l~ 

r

l 

. 

' 

. 15~-

c - ----- r-- ·---- --
i 

. U-238 · U-235 

------~---- ,, ____ ill~~J_[- -l~ i\ l 
3383.00 4022.75 

Acquired: 17:12:06 on 20-0ct-98 

., ---- i 
I 
I 
I 

U-234 

~.JNY\.1_\_r_A_-]_ ____ A ____ j},A 
4662.50 

Energy (keV) 

Tracer 
U-232 

~------ --- I 

j I 

Jlflt ' 

r -- ---:-------1 
---1 ---

' \I I 
______ jlAl_ ___ ,\ __ -- - J- ______ __lL_j 

5302.25 5942.00 

Real Time: 7200.32 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3612.CHN 
Sample: 985898-1 ISO U 

Detector: #45 MCB 5 Input 5 (Det #45) 
-Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847\5877\5892\5898-MB1U1016 
Type: ISO u sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 5 Input 6 (Det #46) 
Efficiency: 21.36% Chern. Recovery: 77.52% 
To~al Eff.: 16.56% Manual:100.00% 

CALIBRJI.TION: 3542.21 + 4.71533 * Chn + 0.000126 Chn **2 keV 
Original: 3542.21 + 4.7155 X Chn + 0.000126 Chn x*2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03513.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:12:38 

Live Time: 7200.00 Real Time: 7200.34 Sec. 
Spectrum File:. C:\USER\ALPHA\SAMPLES\ALPH3613.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003569.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3613 
P E A K S 

Charinel Start End FWHM Height Background Net· Area 

l. 259.60 
2. 181.04 
3. 138.35 

':'racer 373.30 

£\clcl.::_de 

l. U-234 
2 .. D-235 
3. :.-238 

Tracer U-232 

235 280 2.00 3.00 1.20 20.80 
166 201 2.00 1.00 0. 72 1.28 
108 153 2.00 2.00 0. 24 9.76 
338 393 2.00 13.00 1.20 158.80 

D E C A Y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 9.561 1.0000 1.05 0.31 
0.55 4400.00 9.522 1.0000 0.06 0.28 
c ,.., 

• , J 4197.00" S.500 ::..0000 0.49 0.25 
1.00 5320.00 9.619 1.0000 7.99 . 0. 31 

T 0 T A L S % Re.covery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

214.0000 
203.6800 
·10.3200 
194.0000 

9.6800 

100.00 
95.18 

4.82 
90.65 

4.52 

CPM 

0.17 
0.01 
0.08 
1.32 

% Error 

44.27 
218.79 

63.55 
15.50 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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/"\LPH3613 AlphaVision Relative Reg.vn-Of-lnterest (Slope Recalibration) 

60r· 
I -~r 
! 

45 

t: . 

l 
30r~ 

I= 

15 ~--

U-234 

Tracer 
U-232 

------ -1 
I - I 

j 
_j 

j 

··~ 
---1 

~ 
···~ 

~ 
~~ 

__LA__ 

3542.00 
!_j 

. U-238· 

I
-~-l U-235 

_A £L11l~_h ----l-_l AAA I~i] HIAA .~L ___ j __ 
. 4153.75 4765.50 

Energy (keV) 
Acquired: 17:12:38 on 20-0ct-98 
File: C:\USER\ALPHA\SAMPLES\ALPH3613.CHN 
Sample: 98584 7\5877\5892\5898-MB 1 U 1 016 

5377.25 . 5989.00 

Real Time: 7200.34 s. Live Time: 7200.00 s. 
Detector: #46 MCB 5 Input 6 (Det #46) 

Type: ISO U 



A L P H A V I S I 0 N S P E C T R A L A N A L Y S I S 
Core Lab 

SAMPLE: 985847\5877\5892\5898-LCS1Ul016 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 5 Input 7 (Det #47) 
Eff~ciency: 23.98% Chern. Recovery: 72.09% 
~otal Eff.: 17.29% Manual:lOO.OO% 

CALIBRATION: 3422.54 + 5.60972 * Chn + -0.0013 Chn **2 keV 
Original: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03514.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:12:58 

Live Time: 7200.00 Real Time: 7200.32 Sec. 
Spectrum File: C:\USER\AL~HA\SAMPLES\ALPH3614.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003570.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibr.ation 

Results: ALPH3614 
P E A K S 

Channel start End FWHM Height Background Net Area 

1. 256.28 
2. 181.91 
3. 142.78 

Tracer 369.96 

Nuclide 

..l. U-234 
2. U-235 
3. U-238 

Tracer U-232 

"231 276 2.00 13.00 0. 72 159.28 
167 202 2.00 1.00 0.00 5.00 
113 158 2.00 10.00 0.24 166.76 
335 390 6.00 8.00 1.20 165.80 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0. 72 4774.80 9.887 1.0000 7.68 0.27 
0.55 4400.00 10.273 1.0000 0.24 0.19 
0.77 4197.00 10.477 1.0000 8.04 0.24 
1.00 5320.00 27.887 3."0000 7.99 0.30 

T 0 T A L S % .Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

569.0000 
562.0400 

6.9600 
499.0000 

63.0400 

100.00 
98.78 

1.22 
87.70 
11.08 

CPM 

1.33 
0.04 
1.39 
1.38 

% Error 

15.57 
87.65 
15.19 
15.17 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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MLPH3614 AlphaVision Relative Reg.vn-Of-lnterest (Slope Recalibration) 
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U-238. 
----

Acquired: 17:12:58 on 20-0ct-98 
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U-235 ~~~ j '\• L ~\If' ~ v \ 12 =-,- -- - I j I I 1 I -
._ _ NVJ1"~ 1rv, M\ ll .__ _ Ll __ fL_ 11h J Mwl ______ jj _____ LIL _L AL\... __ _A____,_ __ _ 

4687.50 5320.25 5953.00 
Energy (keV) 

Real Time: 7200.32 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA\SAMPLES\ALPH3614.CHN 
Sample: 98584 7\5877\5892\5898-LCS 1 U 1 016 

Detector: #47 MCB 5 Input 7 (Det #47) 
Type: ISO U 



ISOTOPIC URANIUM CALCULATION SPREADSHEET ;j J \ 23-0ct~98 
t,,_../ f..-/ 

FILE: ISO-OCT98.wk1 Date 'V. r/1 ...... -- •• , , " 
' 1 

JOB SAMPLE SAMPLE U 234 u 234 
MDA 

u 234 u 235· u 235 u 235 u 238 u 238 
MDA 

U 238 · TRACER 
ERROR ERROR NUMBER NUMBER VOLUME ACTIVITY ERROR ACTIVITY MDA ERROR ACTIVITY 

====-===============~=====~========================================================================~===================== 

984000 grams dpm dpn % dpm dpm % dpm dpm % % 

·===--======================================================================================================================= 

985847 1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

. 985892 

2 
2 MS 
2 MSD 
3 
3MD 

985898 1 
MB1U1016 MB 
LCS1U1016 LCS 

-
tn 
¢o 
~ 

./ / / /. / ./ / / / ./ / 
0.50 1. 79 / 0.28 31.35 0.10 0.25 149.92 0.60 0.28 56.14 14.49 ,........-
0.50 1.00 0.28·/ 44.33 / o.oo/ o.19 / o.oo/ o.77./' 0.26/ 50.56,.......- 15.35 .-

·5./ ./ ./ / / ./ ./ / ./ ~ 0.50 0. 5 / 0.21 55.41 ./ 0.00. . 0.23 0.00 / 0.09 0.17 138.59 14.33 ~ 
/ / ./ / .., . / ./ / ,.r 0.50 0.53 / 0.23/ 56.50 0.08 0.21 158.04 0.42 0.2~1 63.55 14.18 ./ 
v ./ . / / / ./ ./ ..,/ ., 0.50 0.72 0.22 47.50 0.08 : 0.16 138.59 0.49 0.2 57.77 14.04 ./ 
/ ./ ./ / ./ ./ / / / , o.5o. o.62 v" o.19 ./ 49. n o.oo 0.21 o.oo ./ o.34 o.19 / 67.17./ 13.12 ./ 

o.so o •. 4a ./ 0.24 6Q.30 ./ o.oo~/ 0.21 ../ o;oo 0.16./ 0.21 ./ 104.44 ./ 14.29 ./ 
/ ./ / / ., ., -

0.50 0.34 / 0.26::-72.71 / 0.0 ./ 0.21 ,)82.10 / 0.09/ 0.23 ./ 149.92 13.89 / 
o.so o.48 -/ o.2o /57. n . o.16 o.16 98.oo o.or · o.2o~ 158.0~ . 14.oo 

. ., /1 / / / ../ ./ / 
o.so 0.16/ 0.23 /109.oe:;:: 0.11 ./ o.19 /123.28 /0.21/ 0.1 / 74.08 13.66 / 
0.50 0.30 ./ 0.26 83.45 . / 0.00 0.30 0.00 / 0.09' 0.26 158.0~ 15.85 / 

/ . ./ ./ /. "" / / / ./ 0.50 0.36 0.29,/ 75.67 0.04 0.23 , ~59.67 0.22 0.23 92.20 ~4.86 ~ 
o.5o 0.14 / 0.28./133.28 / o.oo/ 0.21 / o.oo,......... o.o9 / 0.25~67.94 14.26 
o.5o 0.12~ 0.25/135.33 ~ o.o1/ o.25 /183.62 ~ o.os / o.18 196.oo./ 14.90 ~ 

. ·"" ,/·., / /, / / ./ ~ 
0.50 . 0.09 ,/'" 0.23 _,)49.92 0.03 / 0.20./259.67/ 0.0()"" ../ 0.20 0.00 / 14.00/ 
0.50 8.62 / 0.24 . ./ 14.14 ~ 0.37 / 0.25 ./ 71.18 / 8.33 ./ 0.2~ 14.41 ./ 14.61 / 
0.50 9.29 / 0.38/ 14.2( ./ 0.17/ 0.31/ 124.13./ 8.12 ./ 0.39/ 15.30./ 15.03 / 
0.50 0.23 ./ 0.51 ..J.:1.20./. 0.00/ 0.41...,/ 0.00/ 0.00 0.4f" 0.00,./ 14.07 / 
o.5o 0.32: 0.64 /33·.28 o.oo o.47 ../ o.oo ./ o.1o-:::, o.57""" 270.18 ../ 15.17 / 
o.5o o.33 ././ o.2o 71.5o~/ o.o8 / o.16 · ;138.59 / o.B ./ o.1V 113.1o 14.18 / 

. ;/ . ./ . / ./_ ./ ., / ./ ./ 
1.00. / 1.05 / 0.31 /44.2 / 0.06 0.28./218.79 /0.49 0.25/ 63.55./ 15.50 / 
1.00 (/ .7.68 0.27 15.57 0.24 ../ 0.19 87.65 8.04/ 0.24 15.19 15.17""' 



QA-CHECK3.wk1 U234 DATE 10/20/98 pCi/L 
TIME 17:09 

standard LCS 
Known Sample LCS 
Value Value Recovery 

LCS1U1016 3.600 3.500 97.2 
3.600 0.0 
0.000 ERR 
0.000 ERR 

985892-002 
Spiked 

Sample Sample standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

0.100 7.800 3.600 0.5000 7.200 106.9 
0.100 8.400 3.600 0.5000 7.200 115~3 

0.000 3.600 0.000 ERR ERR 
0.000 3.600 0.000 ERR ERR 

985892-003 
Sample Duplicate Sample .Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
0.200 0.300 0.300 0.400 0.20 

ERR 
ERR 

~ltf.qit;s-- (Q/yo-J ISOU 
MB1U1016 = -o. OS BATCH # 

0.5" LAB NET 
BATCH # 

BATCH # 

RAW DATA FOR ISOU IS "IN JOB # . .Q858!!1:2. 
10/23/-98 N.R.F. q8se~1 

,,_.)(1~~ 



QA-CHECK3.wk1 U234 DATE 10/20/98 pCi/L 
TIME 17:09 

standard LCS 
Known Sample LCS 
Value Value Recovery 

LCS1U1016 3.600 3.500 97.2 
3.600 0.0 
0.000 ERR 
0.000 ERR 

985892-002 
Spiked 

Sample Sample Standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

0.100 ·7.800 3.600 0.5000 7.200 106.9 
0. 10"0 8.400 3.600 0.5000 7.200 115.3 
0.000 "3. 600 0.000 ERR ERR 
o.ooo 3.600 0.000 ERR ERR 

985892-003 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
0.200. 0.300 0.300 0.400 0.20 

ERR 
ERR 

"til'(- .rl~ ;ofk.Y ISOU 
MB1U1016 = .. o I 05 BATCH # 

o.s LAB NET 
BATCH # 

601 



QA-CHECK3.wk1 U238 DATE 10/20/98 pCi/L 
TIME 17:09 

Standard LCS 
Known Sample LCS 
Value Value Recovery 

LCS1U1016 3.600 3.600 100.0 
3.600 0.0 
0.000 ERR 
0.000 ERR 

985892-002 
Spiked 

Sample Sample Standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

o.ooo 7.500 3. 600 . 0.5000 7.200 104.2 
0.000 7.300 3.600 0.5000 7.200 101.4 
0.000 3.600 0.000 ERR ERR 
0.000 3.600 o.ooo ERR ERR 

985892-003 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
0.000 0.100 0.100 0.200 0.45 

ERR 
ERR 

lo~~ 
!SOU 

MB1U1016 = 0.2 BATCH # 
LAB NET 

BATCH # 

602 



QA-CHECK3.wk1 U235 DATE 10/20/98 pCi/L 
TIME 17:09 

Standard LCS 
Known Sample LCS 
Value Value Recovery 

LCS1U1016 0.000 ERR 
0.000 ERR 
0.000 ERR 
0.000 ERR 

985892-002 
Spiked 

Sample Sample Standard Sample Spike SPIKE 
Activity Activity Value Volume Value RECOVERY 

o.ooo 0.000 0.5000 0.000 ERR 
0.000 0.000 0.5000 0.000 ERR 
0.000 0.000 o.ooo ERR ERR 
0.000 0.000 0.000 ERR ERR 

985892-003 
Sample Duplicate Sample Duplicate Duplicate 

Activity Activity ERROR ERROR RER 
0.000 0.000 0.100 0.100 0.00 

ERR 
ERR 

/04~ !SOU 
MB1U1016 = 0.0 BATCH # 

LAB NET 
BATCH # 
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/.A1.:334 
ISOTOPIC URANIUM CALCULATION SPREADSHEET 23-0ct-98 

FILE: ISO-OCT98. 

JOB SAMPLE U 234 U 234 U 234 u 235 u 235 u 235 u 238 u 238 u 238 
NUMBER NUMBERACTIVITY ERROR LLD ACTIVITY ERROR LLD ACTIVITY ERROR LLD 

=========================================================================================================== 

984000 1 pei(0g pei.{Qg pc;.{)g pe;(Jg pe;6)g pCi&g pc;£1),g pci(P,g pCilPg 
-========================================================================================================== 

985847 1 1.6 0.6 0.3 0.1 0.1 0.2 0.5 0.3 0.3 
2 0.9 0.4 0.3 . 0.0 0.0 0.2 0.7 0.4 0.2 
3 0.5 0.3 0.2. 0.0 0.0 0.2 0.1 0.1 0.2 
4 0.5 0.3 0.2 0.1 0.1 0.2 0.4 0.2 0.2 
5 0.6 0.3 0.2 0 .• 1 0.1 0.1 0.4 0.3 0.2 
6 0.6 0.3 0.·2 0.0 0.0 0.2 0.3 0.2 0.2 
7 0.4 0.3 0.2 p.o o.o 0.2 0.1 0.2 0.2 
8 0.3 0.2 0.2 0.0 0.1 0.2 0.1 0.1 0.2 
9 0.4 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.2 
10 0.1 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.1 
11 0.3 0.2 0.2 0.0 0.0 0.3. 0.1 0.1 0.2 
12 0.3 0.3 0.3 0.0 0.1 0.2 0.2 0.2 0.2 
13 0.1 0.2 0.3 0.0 . 0.0 0.2 0.1 0.1 0.2 

985892 1 0.1 0.1 . 0.2 0.1 0.1 0.2 0.0 0.1 0.2 
2 0.1 0.1 . 0.2 0.0 0.1 0.2 0.0 0.0 0.2 

l2. MS 7.8 1.6 0.2 
-----

0.3 0.2 o:z-- . ·---- ---r:s--· 1.5 0.2 ( ~ MSD 8.4 1.7 0.3 0.2 0.2 0.3 7.3 . 1.6 0.4 
-----.-·----------· 

3 0.2 0.3 0.5 0.0 o.o ~:: ------ ~:~- --~~~-~ i 3 MD 0.3 0.~ 0.6 0.0 0.0 
98589.8 1 !).3 0.2 0.2 0 1 0 1 0 1 0.1 0 1 0 1 -------
MB1U1016 MB 'hi. 0.2 0.1 0.0 0.1 0.1 0 •. 2 0.1 0.1 
LCS1U1016. LCS 

(T.) 
0 
. .::. 

3.5 0.8 - 0.1 . 0.1 0.1 0.1 3.6 0.8 0.1 -



Nuclide U-232 Isotope # 185 Date Received 07-22-92 Received By E. S. Wallace 

- "iation Level @ Package Surface 23 uR/hr , Radiation Level @ 1 meter From Package Surface 23 uRihr 

Removable Contamination Survey<10 DPM/100 Square Centimeters 

Incoming Health Physics Results Pass Health Physics Approval By E. S. Wallace 

Characterization of Radioactive Material Solution 

Manufacturer: Isotope Products , Model # : 7232 , Serial#: 407-73 , NIST Traceable Yes 

Half-Life68.90 + or- 1.0 years , Date of Calibration08-01-92 ,Time of Calibration: 13:00:00h 

Chemical Form:U02CI2 , Sample Mass:5.029 + or - gram 

Activity Concentration at TOC:.203 uCi/grams , Total Activity@ TOC:1.021 uCi 

DPM Conversion Factor: 2220000 , Activity@ Receipt in DPM 2,266,994 , Activity@ Receipt in uCi: 1.0212 

Preparation of Primary Stock Solution. 
Preparation Date:07-27-92 , Activity on Prep Date: 2,266,681.5 DPM , 450,722.1 DPM /gram In The Ampoul 

pCi per gram Of Standard In Ampoule at Prep= 203,028.0 ,Volume of Stock Solution: 1000 ml 

Stock Solution Concentration: 2,266.6815· DPM/ml @ prep Stock Solution Total Activity @ Prep in uCi: 1.021 0 

Stock Solution Concentration: 1,02·1.028 pCi/ ml at prep , Total Stock Solution Activity@ Prep 1,021,027.7 pCi 

Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

,;._~, .. .g Solution Number 185.01 185.02 185.03 185~04 185.05 
TOC 07-27-92 07-27-92 01-18-93 06-08-93 06-29-93 
Volumetric or Gravimetric Prep Volumetric Volumetric Volumetric Volumetric Volumetric 
Stock Solution ID 185.00 185.01 185.03 185.02 185.02 

Stock Solution Used (ml or 100 200 100 100 100 

grams) 2,266.700 226.7 45.3 45.3 45.3 
DPM/ml of Stock Solution at TOC 07-27-92 07-27-92 07-27-92 07-17-92 07-27-92 
Stock Solution TOC 

·1,000.0 1,000.0 1,000.0 1;000.0 1,000.0 
Working Solution Volume (ml) 

226,670.0 45,340.0 4,508.2 4,489.5 4,488.1 
Total DPM at TOC 

DPM/ml @TOC 226.7 45.3 4.5 ·4.5 4.5. 

pcilml @TOC 102.1 20.4 2.0 2.0 2.0 
pCI/L@ TOC 102,103.60 20,423 2,031 2,022 2,022 
ug/L@TOC 

147976.24 29599.16 2943.08 2930,85 
[)ate Exhausted 2929.96 

Expiration Date 
07-27-93 07-27-93 01-18-94 06-08-94 . 06-29~94 

Note: The Stock Solution Used entry Is for the quantity-of stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. · 

" . 
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Nuclide U-232 Isotope # 185 Date Received 07-22-92 Received By E. S. Wallace 

8/30/94 Radionuclide Standard Data Sheet Page2 

Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

J, .ng Solution Number 
185.06 185.07 185.08 185.09 185.10 

TOC 

Volumetric or Gravimetric Prep 
07-27-93 08-04-93 08-04-93 09-22-93 09-27-93 

Stock Solution ID Volumetric Volumetric Volumetric Vol metric Volumetric 

Stock Solution Used (ml or 185.01 185.01 185.01 185.01 185.01 

grams) 10 10 10 10 10 

DPM/ml of Stock Solution at TOC 226.7 226.7 226.7 226.7 226.7 

Stock Solution TOC 07-27-92 07-27-92 07-27-92 07-27-92 07-27-92 

Working Solution Volume (ml) 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 
Total DPM at TOC 2,244.3 2,243.8 2,243.8 2,240.8 2,240.5 
DPM/ml @TOC 

2.2 2.244 2.244 2.241 2.240 
pci/ml @TOC 

1.0 1.0 1.0 1.0 1.0 pCI/L@ TOC 

ug/L@TOC 1,011 1,010.7 1,010.7 1,009.4 1,009.2 

Date Exhausted 1465.14 1464.82 1464.82 1462.84 1462.64 

Expiration Date 
07-27-94 08-04-94 08-04-95 09-22-94 09-27-94 

Working Solution Number 185.11 185.12 185.13 185.140 185.150 
09-27~93 10-07-93 10-15-93 10-26-93 10-28-93 

Volumetric or Gravimetric Prep Volumetrric Volumetric Volumetric Volumetric Volumetric 
Stock Solution ID 185.0 185.0 185.01 185.01 185.01 
Stock Solution Used (ml or 10.0 20.0 20.0 10.0 20.0 
grams) 226.7 226.7 226.700 226.7 226.700 
DPM/ml of Stock Solution at TOC 

07-27-92 07~27-92 
Stock Solution TOC 

07-27-92 07-27-92 07-_27-92-

2000.0 1,000.0 2,000.0 2000.0 1000.0 
Working Solution Volume (ml) 

Total DPM at TOC 2,240.5 4,479.7 4478.7 2238.7 4477.1 

DPM/ml @TOC 2."2 2.2 2.2 2.2 2.2 

pcilml@ TOC 1.0 1.0 1.0 1.0 1.0 
pCI/L@ TOC 

1,009 1,009 1008.7 1008.4 1008.4 
ug/L@TOC 

1462.64- 1462.24 1461.92 1461.47 1461.39 
Date Exhausted 

Expiration Date 
09-27-94 10-07-94 10-15-94 10-26-94 10-28-94 

Note: The Stock Solution Used_ entry Is for the quantity of stock solution utlllzed.to prepare th_e working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. 

\ Activity Remaining in Stock Solution as of Report Date: 
\ 

\ Current Stoc k Solution A ctivlty: 0.9998 -uCi 
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Nuclide U-232 Isotope # 185 Date Received 07-22-92 Received By E. S. Wallace 

Radionuclide Standard Data Sheet 
Page 3 

1/25/96 Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

"- 'Sol'n # 185.16 185.17 185.18 185.19 185.20 
TOC 11-10-93 02-03-94 05-05-94 07-11-94 08-26-94 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric Volumetric 

Stock Solution ID 185.01 185.01 185.01 185.01 185.01 

Stock Solution Used(ml or grams) 10.0 10.0 10.0 20.0 20.0 

DPM/ml of Stock Sol. At TOC 226.7 226.7 226.7 226.7 226.7 

Stock Solution TOC 07-27-92 07-27-92 07-27-92 07-27-92 07-27-92 

Working Solution Volume (ml) 1000.0 1000.0 1000.0 1000.0 1000.0 
Total DPM@ TOC 2237.8 2232.5 2226.9 

4445.6 4440.0 
DPM/ml @TOC 2.2 2.2 4.4 

4.4 2.2 

pCi/mi@TOC 1~0 1.0 1.0 2.0 2.0 

pCi/Liter @ TOC 1008.0 1005.6 1003.1 2002.5 2000.0 

Original Working Solution # 

Date Exhausted 11-10-94 02-03-95 05-05-95 07-11-:95 08-26-95 

Working Sol'n # 185.21 185.22 185.23 

09-27-94 11-16-94 6-15-95 

Voi~, )tric or Gravimetric 
y 

Volumetric Volumetric Volumetric .,...\ 
' 4-_. 

Stock Solution 10 185.01 185.01 185.00 Yt~ i"' 

Stock Solution Used(ml or grams) 50.0 50.0 5.0 l>-
DPM/ml of Stock Sol. At TOC 226.7 226.7 2266.7 ,- . 

'·· _;·y -. i/ 
/ ' 

Stock Solution TOC 
l 

07-27-92 07-27-92 7/27/92 i .•I~ 

Working Solution Volume (ml) 2000.0 2000.0 2000.0 "i; ~' 

Total DPM@ TOC 11090.2 11075.0 11009.3 

DPM/mi@TOC 5.5 5.5 5.5 

pCi/mi@TOC 2.5 2.5 2~5 

pCi/Liter @ TOC 2497.8 2494.4 2479.6 
Original Working Solution # 
Date Exhausted 

Note: The Stock Solution Used entry Is for the quantity cf stock solution utilized to prepare the working · 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method ~re 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. · 

Activity Remaining in Stock Solution as of Report Date: 

Current Stoc k Solution A ctivity: 0.9857 uCi 

WS#21 185.2 



Nuclide U-232 Isotope # 185a Date Received 07-22-92 Received By E.S. Wallace 

..,adiation Level @ Package Surface 23 

rtemovable Contamination Survey<1 0 

Incoming Health Physics Results Pass 

uR/hr , Radiation Level @ 1 meter From Package Surface 

DPM/1 00 Square Centimeters 

Health Physics Approval By E.S. Wallace 

Characterization of Radioactive Material Solution 

23 uR/hr 

Manufacturer: Isotope Products , Model # : 7232 , Serial#: 407-73 , NIST Traceable Yes 

Half-Life68.90 +or- 1.0 years , Date of Calibration08-01-92 ,Time of Calibration: 13:00:0011 

Chemical Form:U02CI2 , Sample Mass:5.029 + or - grams 

Activity Concentration at TOC:0.203 uCiig , Total Activity@ TOC:1.021 uCi 

DPM Conversion Factor: 2220000 , Activity @ Receipt in DPM 2,266,994 , Activity@ Receipt in uCi: 1.0212 

Preparation of Primary Stock Solution 
Preparation Date:07-27-92 , Activity on Prep Date: 2,266,681.5 DPM, 450,722.1 DPM /grams In The Ampoul 

pCi per grams Of Standard In Ampoule at Prep= 203,028.0 ,Volume of Stock Solution: 1000 ml 

Stock Solution Concentration: 2,266.7 DPM/ml@ prep Stock Solution Total Activity@ Prep in uCi: 1.0210 

Stock Solution Concentration: 1,021.0 · pCi/ ml at prep , Total Stock Solution Activity@ Prep1,021,027.7 pCi 

. Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or G~avitnetric Methods 

J Norking Sol'n # 185.24 185.25· 185.26 185.27 185.28 

TOC 01/25/96 06/26/96 11/5/96 11/5/96 10/20/97 

Volumetric or Gravimetric Prep Volumetric Volumetric Volumetric Volumetric Volumetric 

Stock Solution ID 185.00 185.24 185.00 185.26 185.27 

Stock Solution Used(ml or grams) 5 25 50 100 200 

DPM/ml of Stock Sol. At TOC 2,267.000 5.5 2,266.7 108.6 5.4 

·Stock Solution TOC 07-27-92 01/25/96 07/27/92 11/5/96 11/5/96 

Working Solution Volume (ml) 2,000.0 100.0 1,000.0 2,000.0 1,000.0 

TotaiDPM@ TOC 10,943.0 136.2 108,558.3 10,860.0 1 ;075.6 

DPM/mi@TOC 5.5 1.4 108.6. 5.4 1.1 

pCi/ml@ TOC 2.5 0.6 48.9 2.4 0.5 
pCi/Liter @ TOC 2,465 614 48,900 2,446 485 

Original Working Solution # 

. Date Exhausted 

Note: The Stock Solution Used entry Is for the quantity of stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. 
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Nuclide U-232 Isotope # 185a Date Received 07-22-92 Received By E.S. Wallace 

Radionuclide Standard Data Sheet Page 2 

1.1/24/98 
· Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 185.29 185.30 185.31 185.32 185.33 
TOC 12/10/97 12/11/97 02/27/98 02/27/98 07/21/98 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric Volumetric 
Stock Solution ID 185.00 185.29 185.00 185.31 185.31 

Stock Solution Used(ml or grams) 1 oo 25 100 25 25 

DPM/ml of Stock Sol. At TOC 2,266.7 214.7 2,266.7 214.3 214.3 

Stock Solution TOC 07/27/92 12/10/97 07/27/92 02/27/98 02/27/98 

Working Solution Volume (ml) 1,000.0 2,000.0 1,000.0 2,000.0 2,000.0 

Total DPM@ TOC 214,737.9 5,367.4 214,270.8 5,356.8 5,335.6 

DPM/mi@TOC 214.7 2.684 214.271 2.678 2.668 

pCi/ml@ TOC 96.7 1.2 96.5 1.2 1.2 
pCi/Liter @ TOC 96,729 1,208.9 96,518.4 1,206.5 1,201.7 

Original Working Solution # 

Date Exhausted 

Working Sol'n # 185.34 
roc 10/28/98 

Volumetric or Gravimetric Volumetric 

Stock Solution ID 185.3 

Stock Solution Used(ml or grams) 25.0 

DPM/ml of Stock Sol. At TOC 214.3 

Stock Solution TOC 02/27/98 

\/yorking Solution Volume (ml) 2,000.0 

Total DPM@ TOC 5,321.0 0.0 0.0 0.0 0.0 

DPM/ml @TOC 2.7 ? ? ? ? 
pCi/ml@ TOC 1.2 
pCi/Liter @ TOC 1,198 

Original Working Solution # 

Date Exhausted 

Note: The Stock Solution Used entry Is for the quantity of stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock. Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method ·are grams of Stock Solution. · · · · 

Activity Remaining in Stock Solution as of Report Date: 

Current Stoc k Solution A ctivity: 0.9580. uCi 
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/,,J~cLe. ~1~ ~,;'---.~ 
J / 

Radioactive aterial Standard Solution Preparation Log 
//,4~ t:j3 . 

Isotope Number .J..Q.~. ~:.--- _ 8-:S. 0 3 -0 ~· :j:L) 
Radionuclide_U--'-".2 ........ 6......::.2.=-----

Date of Preparation 4~ 

Prepared By ~"'-7'--7":~;.<-..>o...£-...~~=-~~:::::..__~-
.lsotope Number of Stock Solution /-iS. 3 :1~ 2t:J. tf 1~/~ 
Preparation Notes 

1.~ /OC)~~~z:; 
~ /OcJad /f'Yb· 3'7.; ~ /.IZ:t;:} 

2. ~~ 
ft:fl1 !Yillt2y . . 

4. -----~--------~--------------~---

5. --------~-----~~--------
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• 

STANDARD PREPARATION WORKSHEET 

Radionuclide: ( 2 2 3 2-
,., .. · 

Date of Preparation: -z/ U J <:78 

Plq)ared by: .A1<e 

Isotope Number of Stock Solution: 

PREPARATION NOTES: 

I) Amount of Stock Solution measured in wlumetric flask. · 

Z~ """{<. ~F Wf:?· :S I @ G:Jfo ~ ~ f C·-1-L 

2) Amount a.ad type ol dilution measured in volumetric flask. 

, -a;-*"L c:£ t~s-. 3 \ "'Du .... ~"i'J?O TD ~ ~ tA.l 4-A) ~~~:3 

· 3) · FIDII CoDcentntioa. ~ 

·t.2-fc--/~ ~ 

4) 

' . 

. .. 
QC26 EFF 07·1S.94:REV 2 

'; •"',"'". 
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rr 
Radionuclidc 
Half Life: 

CERTIFICATE OF CALIBRATION 
ALPHA STANDARD SOLUTION 

CUstomer: 
P.O.No.: 

CORE LABORATORIES 
5711Q-231 

Catalog No.: 

Source No.: 

U-131 

68.9: 1.0 years 

7231 

407-73 
Reference Date: August 1 1992 
Conrained Rad.ioactMty: 1.011 

Contained Radioactivity: 37.8 

12:00PST. 

pCi. 

tBq 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 
c. Carrier content: 

d. Density: 

S.0190 

U01Cl2 in 1N HCl 
N/A 

1.0330 

Radioimpurities None detected (other than daughters). 

Radioactive Daughters 
Th-228 0.13% (as oCJuly 13 1992) and its daughters. Date of separation July 13 1992. 

Radionuclide Concentration 
0.203 • 11Cilgram. 

Method of Calibration 
Weighed aliquots of the solution were assayed using a liquid scintillation counter. 

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calibration: 

b. Random uncertainty in assay: 
c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 9~/o confidence level: 

NIST Traceability 

± 3.00/o 
± 1.1% 

±0.2% 

±4.3% 

This calibration is implicitly traceable to the National Institute of Standards and Technology. 
Notes · 

1. Nuclear data were taken from "Table of Radioactive Isotopes", edited by Virginia S. Shirley, 1986. 
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit 

traceability for a number of nuclides, based on the blind assay( and later NIST certification) of 
Standard Reference Materiais (As in NRC Regulatory Guide 4.lS). 

ISOTOPE PRODUCTS LABORATORIES 
1800 No. Keystone Street., 

·Burbank, California 91504 
818 843-7000 

QUALITY CONTROL 

7 Jy J.t>J I '/1'2-. 
Date Signed 
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Nuclide U-238 Isotope # 297 

·diation Level @ Package Surface 

Removable Contamination Survey 

Incoming Health Physics Results 

Date Received 4/20/95 Received By RB 

, Radiation Level @ 1 meter From Package Surface 

DPM/1 00 Square Centimeters 

Health Physics Approval By 

Characterization of Radioactive Material Solution 

Manufacturer: Isotope Products , Model #: 7338 , Serial#: 483-104 . NIST Traceable Yes 

Half-Life!4,468,000,000.00 + or- 0.005 years , Date of Calibration~/1/95 ,Time of Calibration: 12:00:00h 

Chemical Form:Uranyl Nitrate , Sample Mass:5.1439 +or - g 

Activity Concentration at TOC:0.01957 uCi/g , Total Activity @ TOC:0.1 01 uCi 

DPM Conversion Factor: 2220000 , Activity @ Receipt in DPM 223,479 , Activity@ Receipt in uCi: 0.1007 

Preparation of Primary Stock Solution 
Preparation Date:05/23/95 , Activity on Prep Date: 223,478.8 DPM , 43,445.4 .DPM /g In The Ampoul 

pCi per g Of Standard In Ampoule at Prep= 19,570.0 ,Volume of Stock Solution: 1000 ml 

Stock Solution Concentration: 223.5 DPM/ml @ prep Stock Solution Total Activity @ Prep in uCi: 0.1007 

Stock Solution Concentration~ 1 oo. 7 pCi/ ml at prep , Total Stock Solution Activity@ Prep100,666.1 pCi. 

Preparation of Working Solutions 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 297.01 297.02 297.03 297.04 297.05 
TOC 1/19/96 5/16/96 5/16/96 12/30/97 12/31/97 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric ~olumetric 

Stock Solution ID 297.00 297.00 297.02 297.00 297.04 

Stock Solution Used(ml or grams) 5 100 100 50 300 

DPM/ml of Stock Sot. At TOC 223.500 223.5 22.3 223.5 11.2 

Stock Solution TOC 5/23/95 5/23/95 5/16/96. 5/16/95 12/30/97 

Working Solution Volume (ml) 500.0 1,000.0 1,000.0 1,000.0 2,000.0 . 

Total DPM@ TOC 1,117.5 22,350.0 2,230.0 11,175.0 . 3,360.0 

DPM I ml @TOC 2.2 22.3 2.2 11.2 1.7 

pCi/ml@ TOC 1.0 10.1 1.0 5.0 0.8 
pCi/Liter @ TOC 1,006.8 10,067.6' 1,004.5 5,033.8 756.8 

Original Working Solution # 

Date Exhausted 

Note: The Stock Solution Used entry is for t/Je quantity pf stock solution utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. 
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Nuclide U-238 Isotope # 297 Date Received 4/20/95 Received By RB 

Radionuclide Standard Data Sheet Page 2 

613/98 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 297.06 297.07 297.08 297.09 297.10 
TOC 1/2/98 1/2/98 1/5/98 1/5/98 1/5/98 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric Volumetric 
Stock Solution ID 297.05 297.05 297.05 297.05 297.07 

Stock Solution Used(ml or grams) 500 250 100 50 100 

DPM/ml of Stock Sol. At TOC 1.7 1.7 1.7 1.7 0.4 

Stock Solution TOC 12/31/97 12/31/97 12/31/97 12/31/97 1/2/98 

Working Solution Volume (ml) 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 

Total DPM@ TOC 839.9 420.0 168.0 84.0 42.0 

DPM/mi@TOC 0.8 0.420 0.168 0.084 0.042 

pCi/mi@TOC 0.4 0.2 0.1 0.0 0.0 
pCi/Liter @ TOC 378.4 189.2 75.7. 37.8 18.9 

Original Working Solution # 

Date Exhausted 

Working Sol'n # 297.11 297 .. 12 297.13 
.-oc 1/5/98 02/04/98 05/18/98 

' Volumetric or Gravimetric Volumetric Volumetric Volumetric 

Stock Solution ID 297.08 297.09 297.00 

Stock Solution Used(ml or grams) 100.0 100.0 25.0 

DPM/ml of Stock Sol. At TOC 0.2 0.1 . 223.500 

Stock Solution TOC 1/5/98 01/05/98 5/23/95 

Working Solution Volume (ml) 1,000.0 1,000.0 1000.0 

Total DPM@ TOC 16.8 8.4 5587.5 0.0 0.0 

DPM/ml @TOC 0.0 0.0 5.6 ? ? 
pCi/ml@ TOC 0.0 0.0 2.5 
pCi/Liter @ TOC 7.567 3.8 2516.9 

Original Working Solution # 

Date Exhausted 

Note: The Stock Solution Used entry is for the quantitY of stock solt,Jtion utilized to prepare the working 
solution. The Stock Solution Used units for working solutions prepared by the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for working solutions prepared by the 
gravimetric method are grams of Stock Solution. 

Activity Remaining in Stock Soluti.on as of Report Date: 

Current Stoc k Solution A ctivity: 0.1007 uCi 
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STANDARD PREPARATION WORKSHJ:ET 

Isotope Number: d. q7 .. 0 
• 

Radjonuclide: U - 11 a.:* 

Date of Preparation: S - 2 3 - '1 5 

Prepared by: 'Y a (\ ,~ tt I vn 11 M lA.. I I 
Isotope Number of Stock Solution: 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric Oask. 

1000 

2) Amount and type of dilution measured in wlumetric flask. 

3 > Final Concentration. 

' 

S.lli"3Cfj s.·i" )( Q,OI9S1uC•' X 
j ~ . 

1000 00 C> l.~:S"' 

: o(ftipt":· X . . i #ac , )( t ~+ J = 1 • '-l 5 9 f: 
l,u.C.I O.b9{J I 1000~·. 

0( 

4) Notes. Conunents. aod Calculatiou. 
WITNESS.ED·BY Ql---. 

QC26 EFF07·1~94:REV.2 
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• 

STANDARD PREPARATION WORKSHEET 

Isotope Number: _ __;'2;;...t9~7..~.,;.~(..;::3:.--____ j~ "it qe4€>5b 
• 

Radionuclide: (C::,O 0 
..... · 

oaae or Preparation: _ _;;s:::;,.j/u..:tG~rn~-----
Prepared by: ..A1b 

Isotope Number of Stock Solution: 

PREPARATION NOTES: 

I) Amount of Stock Solution measured in volumetric flask. 

254# 2fl7.m@ 4£;.5pc:hL- or l22.~ 

2) Amount and type of dilution measured in wlumctric flask. 

Zs..wL oF 2fj7 .eQ )?t~Jl<¥> W tgwn.J,..... W 4-D HUJ:3 

' 

3) rmal Cooccouatioll. 

t2'2.~ J. z__ p(: lml~e:: 
I co 

lJ-Z-34- -- -[. 2- 0 c. LL--
I ' 

.. 

' .. .• I 

QC26 EFF 07-l,_M:REV 2 
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~k;e t99.; 

CERTIFICATE OF CALIBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide: U-238NAT 

Half Life: 

Customer: 

P.O.No.: 

CORE LABORATORIES 

57210-1760 

Catalog No.: 

(4.468 ± 0.005) x 10A9 years 

7338 Reference Date: April1 1995 12:00 PST. 

Source No.: 483-104 Contained Radioactivity: (Total U) 0.1006 JLCi 

Contair1ed Radioactivity: (Total U) 3. 72 kBq 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

d. Density: 

Radioimpurities 

Radioactive Daughters 

Radionuclide Concentration 

Method of Calibration 

5.14063 g in a 5 ml flame sealed ampoule 

Uranyl Nitrate in H20 

None 

Approximately 1.040 

Refer to attached technical data sheet 

Refer to attached technical data sheet 

(Total U) 0.01957 

Activity calculations are based upon known specific activity and mass. 

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calibration: 

b. Random uncertainty in assay: 

c. Random uncertainty in weighing(s): 

±3.0% 

±0.0% 

±2.0% 

d. Total uncertainty at the 99% confidence level: ±3.6% 

NIST Traceability 

This calibration is implicitly traceable to the National Institute of Standards and Technology. 

Leak Test(s) 

See reverse side for Leak Test(s) applied to this source. 
Notes 

1-1Ci/g. 

I. N~clear data were taken from "Table of Radioactive Isotopes", edited. by Virgini~ S. Shirley; 1986. 
2. IPL participates in an NIST mcasuremenl assurance program to establish and maintain implicit traceability for a number of nuclide~. 

based on the blind assay (imd later NIST certificatioh) of Standard Reference Materials (As in NRC Regulatory Guide 4.15). 

I~ 
I ~ 0 -1 0 P I 

P R 0 () t' < ·1 s 
I A BOlL\ I OR II~ 

ISOTOPE PRODUCTS LABORATORIES 
3017 N. SAN FERNANDO BLVD. 

BuRBANK, CALIFORNIA 91504 

818•843•7000 FAx 818•843•6168 

QUALITY CONTROL 

Date Signed 
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Ccnporate Offices 
·'f'··· 

'3017N. San Fernando Blvd. 

~urbank, California 
<M, ' •• c ..• ' 

91504 

Main lAboratory 

1800 N. Keystone Street 

Burbank, California 

U-238 TECHNICAL DATA 

The U-238 used to prepare your order. was taken from 
Isotope Products Laboratories Lot #6794 and had the 
following composition as of June 1, 1994. 

ACTIVITY% 

49.50~. 

2.250 

91504 . 4 8 • 2 4 9 

818~-843·7000 . _ ..... , 

jpax-618•843·6168 
·~ 

Isotopic composition provided by Oak Ridge National 
Laboratory •. 

If you have any questions, please contact Technical 
Service. 

(818)843-7000 
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QirpOrtite,OffiCeS 
;. :.y~; -.. _,:·~;~~ ~ 

~t7N. San Fernando Blvd. 
\.,.,f·>f.,~ .• 

~k~ California 
:·;"- ~~·, ~ ' 

91504 
·:t;:.;:~~~- :-

-Mmn'f.aboratory 

1800 N. Keystone Street 

Bmbank, California 

ifl504' 
) ''"'-

~.::·-<,·:: 

lJ8··~43•7000 

taX818 .. 843•6168 
~ .. -_ .. 
"j; -- ,· 

' 
. ~·\ ~· .. 

Dear Customer: 

Thank you for your order to Isotope Products Laboratories. 

Please be aware that radioactive materials are not included in the 
·notification requirements of OSHA's Hazard Communication Standard 
(29CFR1910.1200). 

For any of our products containing mixtures of hazardous chemical 
substances, the appropriate MSDS information sheet will be included 
with your order. 

This in no way mmmuzes the hazards and control requirements 
associated with radioactive materials which are subject to various federal 
and state regulations. 

Sincerely yours, 
. ISOTOPE PRODUCTS LABORATORIES 

Charles E. A~hbaugh 
Radiation Safety Officer 



ISOTOPE PRODUCTS LABORATORIES 
1800 NORTH KEYSTONE STREET 
BURBANK·,. CALIFORNIA 91504 

This p~ckage conforms to the conditions and limitations specified 
in 49 CFR 173.421 for Radioactive Material Excepted Package, 
Limited Quantity of Material, N.o.s. UN2910 and also lATA Section 
6.2.1.4. 

This is to certify that this package conforms ·to all packaging 
requirements of the U.S. Department of Transportation and the 
International Air Transport Association rules and regulations 
regarding the shipment of Radioactive Materials, Limited 
Quantities. 

The radiation level on the surface of this package is less .than 0.5 
mR/hr. 

No other labels required. 
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f3). -=--:---1 CDAB 
~~~LAJI LABOAATDAIBB 

l lW . 
baank 

PARAMETER /f.;L t) I METHOD . QCTYPE PERIOD COVERED 

Method/Reagent Blank 
MEAN• so-

I 7 I I 10 11 12 1J 14 11 11 17 11 11 20 21 22 2J 24 21 

Upper Control 

~nf':/iJ {)~ 

= i ~I 
,:A. 

J 
CQ 

---

~ 
sl:.!!. 
.L:L 

21 
1·/LI 
{.0 
(JL 
~ 
[}.;!/.. 
0·11.. -{),·/) 

-..IJJ' 
-12:!). 
- .IJJz 
- fJ:.!. 
-.JJJ... 

=.1.:.2:1. ·~ 
-.i:J&. 
- J.:l.. 
-,J;A 

~ 
7 

- .... 
"7 ' ~ 

~:7.~\ \ \ \ \ ' \ \ \ \ \ \ \ \ ' ' ' ' ' ' ' ' ' ' 
li\ijNUMBER . 1 2 3 4 6 8 7 8 9 1 0 1 1 1 2 1 : 
DATA POINT tJ, 0 ("1./ O•..;J-. (),d-- 0.3 0,/ O•S" (J,f (),/ Q, J 0,\ O·t2~ o. r 

OAT£ /INI'l'IALS .1~;-,)ip,;> ~,/9;-? 'o/,/lfr? l~.,kc.? 1~3/~.fJ' 1.3-~,., 7 I8NI~r 2 ~~~;.-~ 1'9.f.Mif~ Ol/11)\/(\<AlB Lf+"iv2>14tt:l91i'~ ~: 
liCBATal NUIIIER~~?P ,Co-ilS?''"' il.9ri..cf' ~96'7~ lt,9h~ 'illl.f-' 7~7 173df !'1.3/Y ·7(...&;~ ·-,~ l~?..d ~UI 
RW. NUMBER · 1 4 1 6 1 8 1 7 1 8 1 9 ~ ~2" 0 2 1 2 2 2 3 2 4 2 6 2 t 

0') DATA POINT r&.:. 15 · A.noiJ o,osq ~ IDeO() .6 f::tt<fo.s { . ~ 175-n ?i-D 
l\J DATE/INITIALS l5~ ,t .. flf 1N1r- .. J-pJII'i.At.. ..... Jt'. 1-:ft,~~ -?f'Zi4i9 ~la1~46P JDJz<lMHMID11llh ... nL~dulw~ ttl;~~ 
..... QC BA'lUI s~~NGJ . ~rtl'Y'l' I~~ I~ ote c Zt;,l Qqnr JoU16'V !n~C, lo~ IC3~S 



ri\JlV• • D 
1 

CXJFIE \J\AJJJ.JJIJJ. LAIIQRATCRIES 

Percent Recover · t.u ,..tsured Activity of Standard Reference Material) x I 00 
(Actual Activity of Standard Reference Material) 

Accurac) 
Contro 

Cha11 

PARAMETER #c?--cJ \METHOD OCTYPE PERIOD COVERED 

~i4 -CIJ< -0</. Laboratory Control Sample 
MEAN• so-

.lJ5. 1 2 3 4 s e 7 a s 10 11 12 13 14 11 · 11 17 11 11 20 21 22 23 24 25 2e 

J.A 

Upper Control 
.J4A. 
.Ja Umlt 

J/1 ..lJI4. 
.JJi... 

Upper Warning JJJ::.. 

. u""/3 :_ 
~ ... t- WI. 

m ~ bJ. 
u 0 JJJA..~ .. ~ m4. 
~~ _j1 

/_ 

r\ 
... :A 

:::=womJna i 
~rt 7 VJ-\\ \h 

< r' 

-""' 

~ 
Lower Control _sa • 
Umlt A t;t: 

~ 
N 
M 

R3 .itJ.. 
.&.. 

~ 
~ 

~·"' ~ 
I 

.~ 
.:fl.. 
~ll_ 

RUN NUMBER I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 1 0 I 1 1 
DATA POINT l/6/. 9 I/~& I W.'i . fw.-9'--1~57~_1/t:'d.-7 I 94:¥- I ld7~9' l/t13/l I P/,s- 111:~ 
DATE /INITIALS l'/c.~-f~r-?l'%k.? ~~~~.r? l~tN? J7f.,&.?l<=7t3A:.r?IJM.F2J:3'-Y&.f:Z r~:z-IW"~,_;.:5p-J-1~cg'll£ 
QC-BATCI NtneERI~'Ji/o Zl I~S'-~I~9d§ ~Y"a~ -IZ,9t,rlh9F r 'P~F-17o/.Q9' _133'~1~1~3 
RUN NUMBER I 1 4 I 1 6 I 1 6 I 1 1· I 1 8 I . 1 9 I 2 0 I 2 1 I 2 2. I 2 3 I 2 · 4 
DATA POINT ~~~.3 1- -~~-LaELJ ,Cl?).(p ( /6'4,/ ( _gL_f'" __ _(_q}~ _ _l ncr=-lrii/f ___ l,--m:CJ 
DATE /INITIALS ~~~~"'[5~W~.S'h.tf.tt1~f¥1~£f .. ttiM1!f/m~~~~d9i'MPI/{)ftCI,if1Hf/bfflfll.//W!IJff/13"·flJ1Jd•-- .. W~ 
(JC DXTdi HOMB!kl P1g ., &14:4 r Wf-5-'l \fitf1i>l '97q I cflo\ \I 11b£f'rll&SSi ] I~ l f,[ik_C. 

-v 

1 2 I 1 3 
i\1{_~__'l I~ Q5-~ 

LF\ ~'4%~---.b 
lt,bd l~w 

2 6 I 2 6 



/ RER= -~ _ .:d Value - Dun Value I p :i - :1 

C()ltuBj ~TCA•es ((Reported Value Error)2 + (Dup Error)2)~ Control 
Chart 

. Note: Use TPU in place of error ifTPU is calculated . 

PARAMETER If~ lMETHOD laC TYPE I PERIOD COVERED 

o23 cA a Duplicate Precision 
MEAN .. so-

.!/&. 1 2 3 4 6 8 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 28 

.!ldL 

.*'1 I I I I • 
Upper Control .!JJ:. 
Umlt ~ 

3.o ..!.& 
3..t.l I I I I I I I I I I I I I I I I I I I I L 

-Upper Warning ..M.. 
Umlt ~ 

·tt2.o uLL-..3£ 

.a 
Lla. 
.uJ.. 
-". ,.a. '0 . 

..1.4 

~ 
11 
l.Z. 

= 
I I -:;;;-

J.IJ ll...L I I:Z 
o.B -
e.l. ~ 7 

~· 

Dall 
_ll_ ::JS..:.,[ -

A f. 
1/ ...... 

"""~ 
~ ~ T o.o I ..L ..1. r 

RUN NUMBER I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 1 0 I 1 1 I 1 2 I 1 .3 

O":l 
N 
c.v 

DATA POINT 
DATE /INITIALS 
nc- BATCH NUMBER I "1.31 v n Y53 't ~ l~'fib .,,~( I ~4l/9 , '9147-~ 'I '~lM' I ?2GL' I' 'Cl9o ( I I 1Jd4t,iJr. /D~?-'7.9 II 
RUN NUMBER I 1 4 I 1 5 I 1 6 I 1 7 I u u 1 ~~--'- 1 9 I 2 0 u_l _U_ I U_l 2 3 I 2 4 I u 2 5 I 2 6 
DATA POINT I ,, 
DATE /INITIALS II 
QC BATCH-lWMBER I ' W'lS~ 



CT & E ENVIRONMENTAL SERVICES, INC 
DATA COMPLETENESS CHECKLIST 

METALS 

Si, Sr 

Laboratory Job Number: ---'9o....;8=5:;;..8::::...4-=-7.;_ _______________ _ 

Item# Title In Pkg 

1) Digestion Log v 
2) Instrument Printouts L 

Comments 

11-.94 ..ere ~ 
il·d4 -q~ cr 

Comments: -----------------~------------------------

CORE LABORATORIES 
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I 
I 
I' 
I 
I 
I 
I 
I 

·~ 
• • 
•• 

# 

MB 

LCS 

1 

MD 

MS 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

~ - _,_ 

CORE 
LABORATORIES 

Method#: ?, u _.) [; , Matrix: soil water oil other 

Bath/Plate Temp: '-\ 5 oc Spike ID: Cj ~ Q J :J j 

Spike ID: C\ <i 6(} 'i (.. Spike Vol: /. 12 

HN03 ID: t/1 c> i o/ HCllD: q!n 7~ 

Sample ID 
Sample Final Vol F:i~ rrtL or g (mL) (Ye o) 

c; 7oto:; 2. 7 I •-o /rl 
Ct 7 ol.<? 7 

·t i r;'f( JJ.I - J 

\ ) 

3 I i ! 

t../ I I 
r i ..::> ! 

-{; 

IJ I 
I 

! )? \ ' 
i 

; 

I q i 
! 

/() ' I ' ' i 

/{ i 

)2 I 

,3 . 
}JV'r\0 i 

..L i3 f>-IS 
-ICt{c:&t, ct - l l 

I 
l._ 

\. 1..~ 
1 J 

~ 

IWl.S. 
i 
i 

1.--- (~f) I oY 

' i....,_ 
. ~' 

- - ~---

METALS DIGESTION 

LOGBOOK 

0 l QANo. !054/ 

Spike Vol: /. D 

H20 2 ID: 
[Vq 

I 

Other ID: f'J p.-

CoiDIIlents 

Date: I 0- t.J'- 9 g 

MetOipscion.IJbld Book Number 
-- . - 9'70L5 
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; +- r· 

"" 

:._ .... l :.J 

_, .. 

J' 

('I v~ ' ' • 

-----·- ·----· ~ 

_\ l:3" (. ~ .-. ... l r. () 
-'-.!... :: u 

j,(C] /I /T 
.11'.· I [_ 

II Ol 10 ·--l;; 

() :~ : :~ ' (, 

~ .~ () ) ~. r~ 

n (' .,, r ' ,, 1 

J ' -

r~ - r:: ',, 1 ') ' .,_ 

" ,-, :~ f1 .<: ' ' "" 
f , .. ,.., 

·l :-: 
,-. r .::-1 -~-; ~; ~'· - 1.\. 

:00(\ l A 0. t"\ 

- ~ r,nn - ~ () 0 () 

, .., .. r: " ~ r. r· 
• '.l. ·' 

' ... · • l • •·· ~ ·1 : · t c~ l .. : .., 

_\l ".'l() ~ 

r.1 ~ -~ _, r 
D.OCJ1' 

. n:~ J :· 
0 r: n 1 

n.ou: 

1 ,, 1 r: . ,, 

:-~~r::. LC P.;~::_;'·, 

·rl-c 1 o no. 
\..' -.osoo 

:nno. 
-. 1 '!00 

r,-,"r:n~ :1cr2790 
·~ ,-- r / T mr:_r/L 

• "<,<: 
! OJ ' 

') 
/, (}C):) 

'~ ' ' '7 038 .. , ._, ( ~ ~ l .277 

1 '7 '7 r: 3.038 
r::(\"1 .. -... 

~ ')f,7 . 
: r: n ·; ~.979 

: ,-. 
f'.1~-~~~: r ,, Pass ~· 

_. \_. 

' '" f'. tl 100.0 L '.' ' . 

- 11 .-. () () - 1 .000 

'lcr2790 
mg/L 
'-~., 814 

.078 
2.759 

:";. 902 
,_ .--., ,-- r· :=!.75] 

~.789 

LC Puss 
~(\('(\ - ... '.·\.:. 100.0 

-1.000 

l~ .... c~: RC~R .. \ ::~:;-:'.pl'." '·-.w.-:·: 'IG',R 17~13PDS X 2 

'f 

'"\ 

,-.. 

_:\ lJtJr:,' 
~;jq /i:. 

, l- .. , 

r ,-, :J . 

1 i . !' r-r . r::,.-

. ,-, ! "") 1 r. n 
._ .. '.; .... ~; t_) 

''il ( ~ ,,. T' 

: '_i . .') c~ 

, n ·"'· '7. 

r '.. 7'-· . :_· -· 

:V1g2790 
·.- •.• 1 r 

·'' mC]/L 
5. 25fi· 

. 029 
.5581 

5.270 
, , ·'"n S.276 

5.222 

r r. Pass ......,, __ 

.:_.oo. n . ,.., "" 

• 
• 
• 

Sr!077 B 2497 Si25l6 
rng/L meT /L mg/l • 

D . 0300 D- 0001 32 55 
.0000 .070'1 n':' . 
.0000 20100 1 .9lB . • 

D.0309 D- .0543 32 18 . 
D.0309 D. 079·1 32 .20 • 
D.0309 D- .0261 33.27 

NOCHECK NOCHECK :\TOC'HU'K • 
• 

Operator: JAL • 
• 

Srll077 B 2·197 Si2516 
rng/L rng/L rng/L 

D.03JO. D-.0666 34.83 • 
.0009 .2937 .07 
2.839 4±1. 2 . l9fl5 • 

D.0325 D-. t1027 3c1. 79 
D.034l D.062~ 34.91 
D.0325 D.l40~ 3 1. 79 • 

NOCHECK NOCHECK NOCHECK • 
• 

(!perator: JAL 

• 
Sr-10'77 B 2197 Si2516 • -
rng/L rng/L mg/L 
4.012 4.031 17.22 

.031 .109 .19 
.7831 10.13 1.127 

3.993 3.711 17.12. • 
'1. 049 3.89-1 17.15 
3.995 4.49·± 17.12 • 
NOCHECK :\TOCHECK NOCHECK 

• 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

••• 

• 
t 

• 

. ',~I' .\l ~'.<lSl cc~ J l :, n .f c<~ ~.f) q ~1Ci ~! 7 (':! 
+ .. n1~ /L. mg /I mer, II ,.,, r~ '. 

ll''f/ ' \ ,_ .. ,, ,, D 0309 l 1 ~)~ (:en 6 7 '7 ,- rf . I t ~ ' 

~.l)r-~, . 0669 . OJ . OOSC' onr ,, . 
n ~. ,. -·, 

:~ l (, 9 J J().j ; ~~ (-) --~ 
.., l (\ . \I·_ 

" l "- 0021 ll ~' -~ 6 0 0J n 7-, .. 
:; ~ . 
!; "' T> • 1079 l l ! r :C<!71 .., f3 (, ( - ·- . 
-!1'"1 D- 0132 11 55 6884 ?. 7] '7 

" -· . . . I 

r- ..... ].0j~:---~ T I"' Pass LC Pasf·. LC P a~;;:.; T ,-. n-, r.,.. 
L._,\.. l_. j ... 

ll ,.]-. 1000 1000 lOOO. lOO ('I 
" " -· . . 
T CJ \,· - 0500 - 1000 - 0500 - l ono .L . . . . 

:'-lotJ~od: RCRA SamplE· :\arne: 985847-12 
Run Time: 10/26/98 13:46:28 
Cc:mment: 
!lode: CONC Corr. Factor: 1 

Elcm 
• - ~-- ... + 
- -- " ... 
\ --~f'.' 

JJ 

T - \·. 

Al396} 
mg/L 

D.0921 
.0262 
28 o L12 

f\.0865 
=~ 0691 

,ooc 
- 0500 

Ca3158 
mg/L 
11. 4,1 

.15 
1.351 

11.28 
] l ~,9 

2_ l -1 (\ 

L\ Pi.l~:;:; 

]000. 
-.100() 

Fe2599 
mg/L 
.5656 
. 0070 
1 239 

.5609 
• ':_,7--:,7 
• ':"l c:; ._; 

lOOC: 
- 0500 

2.BO(I 
.171 

6 09~1 

2.~)<l7 

i i. f' ; ~ ~-. 

: 0 ("; r; 

-~ nnn 

,-. ~ I I .,. 

r\ (\ .. ,, l :. 

n (' n r• 
• \/\I,; ' 

..--,,,_ 

•:I._; 

cone; 
OOOC' 

,.-,. ') r 

'I(! '1 • 
. ' 

'r 

., 
-:I J 

T I -, (\ 1 . 

---.-----------------~-------------~----------------------------------------

'>)th'"ld: RrRA Sainpl"e {;arne; 9Wi847-13 
?::r: -ri.mE': 10/26/98 13:49:22 
,-. ',l ~liilf~ ~1 t : 
~1:;:-lt': ~'f):'~C Corr. reactor: :!. 

E1cm A1396l Ca3158 
~--r~i ~ ;_· mg/L mg/L 
_\'.-ere- D.0087 11.93 
S[)eY .0253 .21 
0uRSD 291.1 1.731 

#1 D-.0171 11.79 
ff2 n.0335 11.84 
#~ D.0098 12.17 

p~-l""'Or·;.- LC Pass LC Pass 
TT ~ .-d, 
_.I ·• ·~~- 1000. 1000. 
Len; -.0500 -.1000 

Fe2599 ."1g27C'JC 
mg/L mg/L 
. 438<1 2.8lR 
.0039 .056 
.8832 ] .98] 

.4394 2.795 

.4416 2.go~ 

• L134l 2.8]8 

LC Pass LC Pass 
1000. JOO.r 
-.0500 - l .000. _J. 

RCRA ~ample Name: 985017-ll~D 

~~r-!077 [\ 2-1'17 ~ ~ 2 r) J { 
~ 

nl~f /I L1(~! /L fi'CI I~-
['.01l(", D. CY)J ;:;.~,l 

.002:': .lsc.r, rJ (_1 

7.\'l; 11:).:, 1 c_ r: 1 
-' ~ I :.. 

D.OJO? D.077J 32.]9 
n. n1 i 1 D.16C7 

..,.., 1 1 
,J ~' • ' n. (1 '"'- r,..., r- ~ ] l ~ ~) ") r) 

-"")' (' '···-

~·oc:rn·~ XO(~firr-r_· X<lCH!'(' 

T _· .. r . .628 



. 002C 
l2_F~~-

n- n r,, ·: 
.:..; • '·' I_• - ' 

..,. "' ;~ '. T ,..., D ..... ('' 
'~' • • • 1- ' 1 ' I , ' 

~~ ,-.. ~ : ? (' p \ 
T i ~::, : '. 0 / :; (, / 'I R 

'!.! 

-·1"'"'1 

,.,., (' IT 
. " .J ( ~ 

D.O:~Gl 

D. J.:.. ~ . 
0.(1'31<1 
n.nl':" 

;:1 11111(;_ 

\' - . o ~ n n 

}1 0:-1: RI·R,\ 
Timt:-;: 10/26/98 

rn ('• n t : 

:,·,,-
'· ' 

.... 
-· 

.:'\ l l f)(,' 

,,1 _._) .'/ T 

: l . 1 f) "' .• , 

. n () r, ";' 
'l.fJ':l 

1 :~ 0 () r; 

r\ • l <) 1 () 
n. 1<~n~~ 

... ,.~ ""·. 

.8278 
n..., .c" 

i • ·I 
'l r, r: ,-

T\ .n. ~ _, r: 
•' • I 

• ~ t "l ~ ' 
' '' .l 

., - f\ ., (\ 0 
• ' 1 ' ' ~ I 

, ... r,rl r ::- r·• T ~ 

~ ' I ' • J. l .1__ "- , -.. 

S (l r;1l~' , ~ j :.,~ c~ rn cl _: l} 8 r, 3 -1 7 - <1 
l.....,.,r:. ~r: 
L _J • _,' ' • ! ' 

. 

'l . l c 
0 '} (, 

'"") l 0 8 
<1.lr.1 

() () (1 • 

- 1000 

'•' F f / ~ 

:) .~ I' ., 

I ', 

' r' r: n . 
- . ·; ') 0 0 

'1<;.i2 7 9 0 
~ng/L 

:~.fl<)~ 

. 02 ± 
3J10 

:.~r.:; 

2.866 
2.908 

LC Pass 
100.0 
-1. 000 

S arnp 1 e :.: Ltn~ f.":' : 

lJ:JS': :7 
<)~5817-10 

···---
1 f') r~ 

(\ '7 
• •I I 

, ') ) r.. 

1 '"" ,, ' 
•. ..:J .'.J 

12.Jh 

1 '' '' n 

• 'l. 

, ,-, , 1 r: .. ,__, ,) 

'! r; ') ': 
' ... J 

I ' .--) 1' < ~ ~-~ 

''(. -, 

';C)() 

'1<]2 790 
rng/L 
·3 6 I 'l 

.091 
2.506 

1~711 

3.5'1-1 
. 3. 693 

lOO.O 
-1 . 000 

\I) r- ,.., , r~ - -. l 

Operator: JAL 

Sri077 
mg/L 

0.03fl4 
.0009 
~ l:lO 

O.OJ<JO 
0.0390 
0.0374 

\IOCHECK 

B 21<17 
mg/L 

D.l268 
.3310 
260.9 

D.OSlJ 
0-.1618 
D.4881 

~WCHECK 

Operator: JAL 

Sr1077 
mg/L 

0.0128 
.OOO<J 
2.192 

0.0422 
0. 0,12:2 
D. 0438 . 

\'Of'IlECK 

B_2197 
:ns/L 

D.105l 
. 2·141 
232. "! 

D.0694 
D-.1193 
D.3651 

Si2516 
mg/L 
11.57 

.73 
2.311 

31.36 
32.3H 
30.97 

~OCHECI< 

Si2516 
mg/L 
")!:; 1"7 
L.J.Je.-LI 

.15 
.<:17f>6 

25.06 
25.13 
25.11 

629 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• :'I-=-~~}1ClC~: RCR.~ f;etffil~l}~) :~af:l(~:: 085;::',·~-:_r·: 

• 
• 
• 
• 
• 
• 
• 

Rnn Tim.=': 10/26/<18 12:11:22 
·---:'l:'::TlPllt: 

'lode: CONC Corr. fRrtor: 1 

~ -..:.,.rfc) 
..) 

;:;ne\· 
n"RSD 

i' 1 
ii~ 

tl2 
t!3 

Errors 
High 
Lm.J 

d.257S 
c1.26"16 
c1. 30 3-1 

LC Pass 
1000. 
- 0500 

:·>t hod: rrR.h. 

r c: ::~ : ~) P . 
r•' r_. ,/ l__ 

10.15 
.OJ 

2937 

:0.12 
10.18 
10.15 

LC Pass 
1000. 
- 1000 

Run Time: 10/2G/98 l2:l5:JP 
Comment: 9809J~,c 

• ~0de: CO~C Corr. Fac{or: 1 

E1em 
:...~lli ts 
AYge 
SDE·V 

• C:.RSD 

tt l ... 
• It~ 

#3 

• Errors 
.V?.lue 
Range 

A139C1 
mg/L 
5.063 

. 0~13 
1.03B 

:'>.119 
5.056 
5.015 

QC Pass 
5.000 
10.00 

Cct 3158 
mg/L 

D.0355 
.0246 
GCJ.3() 

[·.0276 
Il.0158 
D.0632 

~OCHECI< 

r~.l7 r, n n 

n1t] /:__ 

()70 l 

003-J 
3 so f, 

.9SGC 
9705 

. 97Jf . 

LC Pass 
1000. 
-. o:,oo 

f':.·2S0<l 
mg/.:... 

D.0825 
. Ol ::-,2 
lP..l(. 

'T 
~.' '_' .!___ 

': r')() 
I ••, 

LC P.:;c;;: 
100 () 
-1.000 

'1c::271J(' 

• (1:0, r,7 

'· 0. : ~ 

D.08l0 P-.n~~~ 
D • 0 <) l3 :o, ~ _ • r, r 1 r·, r; 

D.0682 D-.1269 

~OCITI?r.I< '~OCHECT 

n c: 1 nr. 
on en 
I)() (1 (1 

D nJOC 
D.OlOC. 

'\()('flf\L 

~: . () 0 : ~! 
!l('nr\ 

- •1\J,.' 

' - r; () 1 r: 
r,_r1n.~q 

r~.oo1r; 

/' 

"•') 

l -_j 

,~{~ ,·~;rrr•t· 

'I j ''.L. J' 

. ,; .\' 

r, ') • 0 r 

r·l. n 1 , ~) 

: . ~; r, (, 

~, : I 

n . ~, .---

('','' () . 
._ . \'' 

,., .. -, l 

:, . oor 2. ,.c 
1o.nn 10.· . -------------------------------------------------------------------------

• 
• 
• 
• 

•• 

:1e~hod: RCRA 
~u~ Time: 10/26/98 
Comment: 981013A 

Sample ~~curie: 
12:19:57 

~ode: CONC Corr. Factor: 1 

E1em 
Gnits 
Avge 
SDe\· 
'!:.RSD 

ttl 
tt2 
tt3 

Al3961 
mg/L 

D.1873 
.0429 
22.92 

D.l506 
D.23·15 
D.1767 

Errors NOCHECK 

Ca3158 
mg/L 
5.140 

.038 
. 7407 

5.168 
5.097 
5.156 

QC Pass 

Fe2 5c)g 
mg/L 
5.119 

.066 
1 "l n n 

- .. __ J ') () 

:; • 0 c16 
5. l J:) 
5 .]75 

QC Pass 

'1<J27CJ() 
mq/L 
:) . 02 '1 

• 1 ] (1 

l . 0 9 r:, 
"). 11:, 
.J..9J] 

QC !:'cl.SS 

n1g /I_. 
5.101 

. 037 

r .o:;q 
5.124 

::oc:IIECK 

D-.OG66 
.Jil05 

....... .-, -, .. J 

D-.OlGfl 
D-.26fiJ 

: _\T. 

:\0CHECI-: 

~i2r 

rng /: 
D. OJ . 

. 07 . 
" , ~ 

' 

T_}- f'\1 

n. ~ 2 · 
D-. 0~ 



: Time: 10/26/98 12:03:02 
~ment: 

'e: '0::\C' c c r r . Fa c to l""' : 1 

·-Prr _; 1 ~.t)rc,, CaJlSP. 
; .... ("' ~:lCT/L n~s/L 

~r .. ("':l " ~- ~ ~h 20. ') n 
~ -' -

Jl'-''.- 012~ 1 r; I 

yn: ') c: 
c. ) :1'7 :~~<)(\ 

., 1 'r, : ') {\ I; -
~ ~ ~-

-.J • __ , ~ . __ , 
n 1 1 I"") r·-, ::;c ') , 
j_l. --'- .:.~ -" I 

D. o.s.·n ')/") 
, : 

~ ,, --

···r"'8r~: LC P~JS~.: r I~ 
L_.,_. Pas~--; 

i \-Jl1 1000 1000. 
)\-..: - 0500 - . 1000 

f :c. 7. :::. <) <) !1g2 7 9 0 
:;~<_; /L mg/L 
. 6871 4. 504 

0102 191 
l "" -± . :no - l '., __ 1 .__. 

'~-c. 7 c , :ne .1 

.G770 --!.699 

. 6 <17 -J- L 496 

LC Pa~·:: :-:; LC Pass 
1000. 100. 0 
- .oson -1 .000 

tl~ 0 c1 : P. c? _\ ~· .ll ~ = ~ J y ~H'l ,, : " : l s ~ 1 7 - () 
. n T i:n c• : 1 0 /'~ (, I " P l ~~ : 0 r, : 1 0. 

Corr. F:tctor: 

-l.=>m .\13961 Cctll':)n [-,::2'>()() :'-1g2790 
·:+: t s mg/L :nr_;.'T_ !11(:/:_ mg/L 
\-rJc') D-.OSOG l '7 .0" .7'3')1 1. 3t17 . ' 

1 DC'.? .0251 • () P. .fJ(>r,r; .135 
R co· > L. 19. 17 1510 r:: n ., 1 

• . ) u _; ..J... 3.100 

l 1 .!J-.0:22.'l , .--, 
.WI ; r1 r; n ±.365 --

l ') D-.OGJJ l7 n 1 . 7]'_17 1. 4 72 . \_' ...... ,, 
~-. ~~ h 7 a , " "., . 7Y17 1. 205 ) L i. 

- ... ~ s LC i:..Oh' ; (' '. i r: c· T ,-, 

" l' . .-, LC: PctS.S 
: ~ ..-,.h 
• l.. _,' 

:nnn i (1 0 ~'\ lOOn. 100.0 
'"''. -.0500 - . lOOO -.O"JOO -1.000 

' " .. r. n • I : 
' ~ ' - • ' 1 

c (~ l"' ::_"' • •· '_. '" ., .. 

~ 2_ ·~~ rn .\1 ~ (j 61 c)·;--:r·'n 
• ·-· ·- J._ _'ltl Fe259CJ Mg27<JO 

.. _ .. l1 it~~ ::lCJ I L n~ r • IT_ mq/I. mg/L ···' 
\\·go:> D. 026 'l L :_; .. 

nr .6650 3.033 ,;. . __ ; 

~DE~Y .. 0628 nn 0'108 .052 . . " ) . 
~.~SD :~ 3 8 l r t- l'; l 1 .. , c 1.710 . •.• l 

., 1 n- 00~2 l .. 0 f) (.f r, '7 2.973 '/ .L ~ ,__. . 
~n "J 11'1!\ 1 ] ,- t)t'l r:., I '-. {\ 3.068 f ,. .• 

:t:-, D- 0 1 7 ~ r: ~- .66-l? 3.056 - ' 

~r- -c; ; c ~ C1 ~; ;_) 
r ,, '::"" . ~ .. ·::: (' P .~1 r; :-; LC Pass ' ':- L. 

; ., 
")(1(\ 

, ·"l l\ n ]_()()(). 100 . 0 --
- 0r0n - r: () n - n'n!) -1.000 

• 
• 
• Sr4077 B 2497 Si25lG -

mg/L mg/L mg/L 
.1012 D.1782 30.21 • .0009 1734 .2-J 
.926::; 97 31 .7'10,( 

.1007 D.21JJ 30. , ;~ 
....:. ~' 

.1023 D- .0101 2(1 ()'7 
•-' I 

.1007 D.3312 30 .22 

NOCHECK NOCHECK NOCHECI( 

Operator: Jl\L 

( 

Sr4077 B 2497 Si2516 
mg/L mg/L m<J/L 

d.0872 D.0462 27.08 
.0009 .0420 . 3 ± 
1.076 90.87 1. 25,± 

d.0877 D.0013 27.33 
d.086l D. 0 8,15 27.22 
d.0877 D.0527 ?.6.6<1 

NOCHECK :.Jr'CHEO: :'-J(l('flf('"' 

Operator: JAL 

Sr4077 B 2,197 C' • "") r: ., r-. ul,,.)_to 

mg/L mg/L mg/L 
D.057,1 D- . 04 7"1 26.33 

.0019 .1091 .43 
3.268 230.2 1 . fi if) 

D.0552 D- .0838 2S.6! 
D.0585 D.0752 25.8 l 
D.0585 D- .1336 26 r: 'l 

:) -'· 

~OCEECK :\!OCHEC:< XCCHEC'K 

·631 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

.n~7r: 

:2 8 . -l 7 

D-.0(.78 
D-.nll'7 

!: ;~ r ii ;~:; L C L o \..' 
Hiq}l 1000. 
I. m,· -. 0 500 

mc;/l 
19.7() 

• Ocj 

. 2 J ~] 

2.().7::'· 
}':.GF, 

10.70 

LC Pa::.:s 
1000. 
-.1000 

Fe25°() 
mg/L 
l. r,56 

.0:20 
l. 30:2 

l.5J8 
l. 5~~2 
J .~7R 

1000 . 
-.0:100 

[) l • ~) r ., 

.O?l 
i .. ·'. ~) ~~. 

D ~ . 1 ~ (' 
f'' l (- r) ~ ~ 
L/_l • '-' <'•' 

f C P, I,.' 

10C.n 
_,_rwn 

' 1ctho::l: RCRA Sampl"'· :''.:J.m<e': ()P,5847-J. 
Run Tim,:::: 10/26/98 11:57:35 
Ce>mment: 
"1oc1e: CO:'\C Corr. Factor: 1 

_.~\ .... ,-c_re 
~-~f),-.-: 

.\13061 
mc;/L 

D.0106 
. 02(,0 
2JG.8 

D.Ol93 
n. 0111 
D-.0187 

1000. 
-.0500 

C; J 158 
r:1g /I_ 
J 7. G 7 

. 12 
.G879 

17.80 
17.57 
2 7. (>-i 

LC Pass 
1000. 
-.1000 

F r~ 2 ') () 9 
mg/L 
.. 29]3 
.OOP.J 
2.822 

.2839 

.2060 
') () () () 

• LJ •• • ' ~. 

1000. 
-.0500 

:--1~: ~· •7 q n 
y-., ~· IT 
Jii\:..1' ... 

~~ . () : : 

-~ . ·~ ., ( 

.].',fJ: 

l c (_' .. l 

-1 . () () (i 

\!othod: RCRA 8<HlJ;Jle :'\ame: 985(117-: 
R:m Time: 10/26/98 12:00:19 
Comment: 

e ~~de: CO:'\C Corr.·Factor: 1 

:l:"£:1 :\13961 

• '.'!~it::: mg/L 
,\,·r_re n.0058 
~r-,;-)~- .. OJ.:J 6 

• 
tl D.038l 

• #2 D.0098 
lJ') n- .. 0306 

• :-':.i.-;rh 1000. 
I_·_J\,' -.0500 

Ca3158 
mg/L 
21.95 

.09 
.o't074 

22.03 
21.86 
21.96 

LC Pass 
1000 .. 
-.1000 

Fe2599 
mg/I 
1.862 

.023 
l. 237 

1.872 
l. 877 
1.835 

LC Pus.s 
1000. 
-.0500 

'1 C1 ;n 0 o 
nl t;"; I I 
'1. 17.3 

. n gr) 

l.llR 

Lr r,,,~- ::; 
-~0\'.C 
-1.000 

. /'!" 

n n ~: 
'' ' 

. ,.-,-. (.() 
,.-,' 1 , 

~ ~ • (' . ...-,I' 

(\ f\ 'I ; 

:'" ")r 
• '· • -- 1_) 

f' 0 : (; 

,-, ,., r> r 
·- .. '\' 

! \ . : .-, :) ~7 
:-, .. () r: (; . 

n ., , n ·-; 
~ r • - • 

f"~- .. ~-- 1 .. ..., q 
!'\ 1 ~ ....., 
'j ~ J : 

:-'; ') 

--,:- .. ! ) r: :~ 1 
f) - .. () --~ r) r 

HiG /:___ r::cJ /L 
.. 1 '). _1 () !) . 2 4 0 5 

.l2'JCJ I-.Jl::',-:_ 
- l ] l r-, ' 1 - -~ C) (. ~~ 

) ' 

'> l 

' -· .' -~ 
') q ,-. 
_,,l,. , • 

• • 1'. i ' 

,. 
:n ~ ~ / 1 

~~ 3 . 0:: 
r' n . ..-.::.( 

1 , ; 1 l 
' .. 
::::.:.77 
22.CJr. 
23.32 

• -------------------------------------------------------------------~------

:Jet hod: RCRA Sample Name: 985847-5 Operc:tor: ,:TAL • 
• '632 



: Time: 10/26/98 11:16:19 
:~men t: 
l" : ('0\'C: Carr. Factor: 1 

1 
i? "1 

·,iT r:· 

1 L) \T 

AlJClf;l 

mq/L 
l.OFn 

.017 

_l_057 
1.062 

~:::h 1000. 
~\,· -. 0500 

1 <·'''1 v ]0()2 
: !· ·~ ppm 

,'t:_Jt"' J.::l. 02 7 
)f'\- • 00 1 
RSD . 3686 

kl.025 
k l. 02 1 

~Jl! lOO.O 
-.0100 

~{~m .:\13961· 
1 it~; ms/~ 
:ge 0.066:') 
l f \ ,_~ .Ol'lCJ 
J.SD 20.8<) 

D. 06·11 
D.087J 
0.0!77 

TO:~s I_(' Pa:-_; ~-: 

~qh ·1000. 
1\,[ -.0500 

hod: RCR.\ 

CaJ;.sn 
m<J/:-_ 
l. 0-12 

.007 

i rj I ' 
L .,. ' J_ 

l. :J 16 
l.0-±6 

LC Pass 
1000. 
-.1000 

B 2407 
mq/:.. 
1.020 

,., l '1, 

23. fH 

. .'1302 
• () '1, :) 2 

•:ncHEC'I: 

c:aJ·~_:-,e 

ms II_ 
2l. l J 

"" .. ,, 
.._. :307 

'l '' 
~-J J •I> 

r) l . lJ 
:2l.S<1 

r ,, 
~- .. - ~ ~l ;._: :-3 

1000. 
-.1000 

: T i. ::~ ,, : .:. n I:~ C / ') 8 ll : "') J : l 7 

,-... '- (..... : • ,.-, '~ '' --:- '_._ ·- l' "' l 

F ·~ ~ "i q CJ 
ms:/I_ 
1.030 

. n: n 

l . ') J <) 

1.032 

1000. 
-.0500 

3i25JG 
mr~r/L 

.00'7"! 
1.~21 

c1.5~':3 

c1. "Jfl1() 

\'OCJI[CJ..: 

Fe25<19 
r.H:J I!. 
1. tC)~"!" 

01 : 
.. 703 ! 

l.Snl 
l. ' () , 

-! n !.. 

"1. 196 

LC ~ (1 s ~) 
1000. 
-.0500-

'!g2'700 
mg/L 

D.9480 
. 077-1 
8.167 

0.37~7 

Dl.027 
0.9-141 

LC Pass 
100.0 
-1.000 

~g2790 

mg/L 
01.642 

.115 
6.9()1 

01.605 
01.771 
01.551 

LC Pass 
100.0 
-1.000 

~i231n 

mC]/L 
1.057 

.021 
2.006 

1.034 
1.075 
1. 061 

LC Pass 
100.0 
-.0500 

Pb2203 
mg/L 
1.053 

.035 
3.360 

1.081 
1.065 
l. 013 

LC Pass 
100.0 
-.0500 

Operator: J.:\L 

Sr4077 B 2497 
mg/L mg/L 
.2317 o·. 0220 
.0034 .1222 
1.459 555.8 

.2290 0-.1171 

.2306 0.1122 

.2355 D.0709 

NOCHECK NOCHECK 

Operator: JAL 

Sr!077 
mq/L 
l. 0·!9 

.002 
.2JSfi 

1.016 
1. 049 
l. 051 

NOCHECK 

Si2516 
mg/L 
21.89 

. 3 1 
1.417 

21.53 
22.05 
22.08 

NOCHECK 

6-33 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 




