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CT&E Environmental Services Inc. 
Ana tech Division W.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'l.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'.l'_. 

Thursday, January 21 , 1999 

John You'ng 
NMED-HRMB 
P.O. Box 26110 
Santa Fe, NM 87502 

Dear Mr. Young: 

1200 Conrad Industrial Drive 
ludington, Ml 49431 -2681 
Tel : (616) 843-1877 
Fax: (616) 845-9942 

Enclosed is the radiological raw data for the 9.98-WRC Springs project completed 
~everal months ago. I apologize for the delay. If you have any further questions please 
call nie. 

Sin;:oa~ 

~on Asher 
Projec;t Manager 

AN 

RfCBVID 

lll/llltlll/1m1mi"t""t/ 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL FACILITIES IN ALASKA, CALIFORNIA, FLORIDA. ILLINOIS, MARYLAND, MICHIGAN, MISSOURI, NEW JERSEY, OHIO, WEST VIRGINIA 





CT & E ENVIRONMENTAL SERVICES, INC 
DATA COMPLETENESS CHECKLIST 

LB 770 GAS PROPORTIONAL COUNTER 

Gross Alpha/Beta 

Laboratory Job Number: ----'9::....8=5..:::::8....:4:...:.7 ____________________ _ 

Item# Title In Pkg Comments 

1) Formula Used in Calculation \..-=- II·J'I·CfS ~ 
2) Instrument Run Log \/""""'" il-a4-1~ ('')' 

3) Instrument Printouts )/"" il·.d4-CZB (!7{ 

4) Sample Measurement Activity Calculation Report \C ll-;.>4-c;~ ~' 
I 

5) Instrument Daily Calibration -/ !l·;ji.J-'19\ (')--

6) Background Printouts v: II c:.Jif -C{i' P')-

7) Efficiency and Background Acceptance Criteria v' li·J4 -q<? 0'}. 
8) Standards Preparation Log '··' 11-dti-<t & c•-y 
9) Standards Certification / ll--bJ'I-9¥ ~< 
10) Control Charts v II·· J4 -9¥ ~~'';1" 

11) Source Calibration Certificates ........... 11~4..(1¥ 
~ 

12) Weight Curve ........... II -a.4 -9f) C~/ 

CORE LABORATORJ.J;S 
2 



GROSS ALPHA/BETA CALCULATIONS 

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

. . . ·~· . (Sample cpm- Bkg cpm) 
ActJVIIV (pC1 I umt volume)=-:--------------------~ 

· (Volume x Method Efficiency x 2.22 dpml pCi) 

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

I. 96 x Samf{f!5pm + Bkg cpm 
, Sample CT Bkg CT 

Errorat95% (pCi I unit volume)=....,------_.,!_------------:
(Volume x Method E.fficiency 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)= ~------_..;;... ________ "7"' 

(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. 

CORE LABORATORIES 

3 



t 
t, 

I 

' I 
I 

' ' ' 

CORE 
LABORATORIES 

Calibration File ID ------

GROSS ALPHA/BETA ANALYSIS 
EPA·Metbod 900.0, SOP CA-GLR-02.0 Revision 4 

tl'l--f--~~~~~~~~~---t---=""-....L.>,......~~ 

' 
' 
' 1 
~ 

l 
f 

1 mLs of Sample to Add • 1 minlll 5 
l1 Welpt of Sample 

Book Number 9 8 0 2 4 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 
. 770 Number 1 User File: ALPHA/BETA 
.::::'b:tnple Set: AB583611 
HV-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(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 

0.303 

.. ; .. ;.-

--!--!--
60.0 

2 

0.000 

0.000 

1.00 

1. 00 

0.313 

--1--1--
--!--!--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1.00 

0.333 

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

60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0.312 

--/--/--

--!--!--
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 

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 

0.323 0.332 0.326 0.330 0.33B 

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

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

Sample Results 

Measurement 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 

--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 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 
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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 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 

6 



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 16:52:58 

Page: 

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 

7 
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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 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 

8 



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 20:13:06 

Page: 

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 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 

9 

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 

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 

Page: 

Sample Results 

Measurement Date 07.10.98 Time 23:33:15 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 7/7 

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 1 985836-001 0.080 35.0 1 2.42 6.46 1 
2 2 985836-002 0.060 40.0 1 2.59 6.25 1 
3 3 985836-003 0.080 35.0 1 1. 77 7.56 1 
4 4 985836-004 0.060 40.0 1 2.05 7.02 1 
5 5 985847-001 0.080 35.0 1 2.66 6.16 1 
6 6 985847-002 0.170 24.1 1 2.73 6.14 1 
7 7 985847-002 MD 0.120 29.2 1 2.11 6.96 1 
8 8 985847-003 0.030 56.7 1 2.06 6.99 1 
9 9 985847-004 0.060 40.0 1 1. 91 7.28 1 

10 10 E 0.030 56.7 1 1.43 8.39 1 

Average of 7 cycles 

ALPHA BETA 

7 

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 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 985836-003 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 

11 



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 
~ 770 Number 2 User File: ALPHA/BETA 
~-:.:tnple Set: AB583621 
HV-Meas.Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 

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 

Alpha 
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 

--/--/--

--!--!--
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 B 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-- --!--/-- --!--!-- --!--/--
--/--/-- --/--/-- --!--/-- --!--/-- --/--/--

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement 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 

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

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 0.370 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 1 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 

10 14 985847-012 MSA 4.56 4.69 1 2.19 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 

13 



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 

14 



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 

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 0.078 29.5 1 3.05 5.78 1 
2 6 985847-006 0.140 26.4 1 2.28 6.72 1 
3 7 985847-007 0.170 24.1 1 1. 81 7.57 1 
4 8 985847-008 0.170 24.1 1 1. 76 7.69 1 
5 9 985847-009 0.140 26.4 1 2.23 6.76 1 
6 10 985847-010 0.100 32.0 1 2.00 7.14 1 
7 11 985847-011 0.140 26.4 1 2.17 6.90 1 
8 12 985847-012 0.080 35.0 1 2.21 6.78 1 
9 13 E 0.070 37.1 1 5.37 4.34 1 

10 14 985847-012 MSA 4.37 4.78 1 2.12 10.1 1 

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

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

·-l---------------l-----------------------------------------------------------
1a 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 

Page: 

Sample Results 

Measurement Date 07.10.98 Time 23:34:25 
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 

7 

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 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 
770 Number 3 User File: ALPHA/BETA 

Lumple 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] 

!lff. Alpha 

!lff. 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 

0.264 

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

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.278 

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

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1.00 

0.285 

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

60.0 

4 

0.000 

0.000 

1.00 

1.00 

0.275 

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

60.0 

Sample Data File: AB583631 
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 

0.269 0.878 0.280 0.265 0. 297 

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

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement 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 

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

60.0 

Guard [cpm] 1048 

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 0.430 15.3 1 14.9 2.60 1 
2 13 985847-013 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 -0.3 1.0 4.5 1.7 8.6 
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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 

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(> 4.08) 1 2 3 4 5 6 7 8 9 10 
--l---------------l-----------------------------------------------------------
3b 1 -2.5 -0.7 1.3 0.4 1.2 6.4 0.3 -0.3 0.2 0.0 

20 



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 

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 

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 14.5 2.63 1 
2 13 985847-013 0.220 21.4 1 2.53 6.37 1 
3 14 985847-013 MSA 5.04 4.44 1 6.79 4.33 1 
4 15 985847-013 MSB 0.200 22.5 1 14.7 2.62 1 
5 16 985841-1 FLAMED 0.260 19.6 1 2.08 7.07 1 
6 17 E 0.150 26.0 1 7.12 3.81 1 
7 18 985841-2 FLAMED 0.370 16.5 1 3.83 5.20 1 
8 19 985841-3 FLAMED 0.260 19.6 1 1. 86 7.52 1 
9 20 MB1AB1002 BLK 0.130 27.7 1 1. 56 8.14 1 

10 21 MB2AB1002 MB 0.170 24.1 1 2.00 7.17 1 
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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 

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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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 

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----l------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) 
DAt# Outlier(> 4.08) 1 2 3 4 5 6 7 8 9 10 

--l---------------l-----------------------------------------------------------
3b 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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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 

Sample Results 

Measurement Date 07.10.98 Time 21:55:40 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 6/7 
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 12 985847-012 MSB 0.120 29.2 1 15.4 2.55 1 
2 13 985847-013 0.100 32.0 1 2.37 6.53 1 
3 14 985847-013 MSA 5.08 4.43 1 6.03 4.71 1 
4 15 985847-013 MSB 0.130 27.7 1 15.2 2.57 1 
5 16 985841-1 FLAMED 0.200 22.5 1 1. 96 7.26 1 
6 17 E 0.150 26.0 1 6.77 3.92 1 
7 18 985841-2 FLAMED 0.190 23.2 1 2.82 6.03 1 
8 19 985841-3 FLAMED 0.240 20.4 1 2.25 6.81 1 
9 20 MB1AB1002 BLK 0.060 40.0 1 1. 21 9.16 1 

10 21 MB2AB1002 MB 0.080 35.0 1 1.41 8.52 1 

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

Measurem.# (S-deviations) 

6 

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

Sample Results 

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

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 0.110 30.0 1 14.8 2.61 1 
2 13 985847-013 0.070 37.1 1 2.42 6.44 1 
3 14 985847-013 MSA 5.26 4.35 1 6.57 4.44 1 
4 15 985847-013 MSB 0.130 27.7 1 15.5 2.55 1 
5 16 985841-1 FLAMED 0.130 27.7 1 1. 84 7.47 1 
6 17 E 0.120 29.2 1 7.09 3.81 1 
7 18 985841-2 FLAMED 0.400 15.8 1 3.51 5.44 1 
8 19 985841-3 FLAMED 0.260 19.6 1 1. 87 7.48 1 
9 20 MB1AB1002 BLK 0.110 30.0 1 1. 28 9.01 1 

10 21 MB2AB1002 MB 0.070 37.1 1 1. 38 8.61 1 

Average of 7 cycles 

ALPHA BETA 

7 

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 12 985847-012 MSB 0.216 8.17 1 7 14.9 0.983 1 7 
2 13 985847-013 0.154 9.61 1 7 2.52 2.40 1 7 
3 14 985847-013 MSA 5.34 1. 63 1 7 6.57 1. 82 1 6 
4 15 985847-013 MSB 0.190 8.68 1 7 15.1 0.976 1 7 
5 16 985841-1 FLAMED 0.221 8.03 1 7 2.02 2.71 1 7 
6 17 E 0.124 10.7 1 7 6.88 1.46 1 7 
7 18 985841-2 FLAMED 0.349 6.42 1 7 3.44 2.08 1 7 
8 19 985841-3 FLAMED 0.283 7.12 1 7 1. 99 2.74 1 7 
9 20 MB1AB1002 BLK 0.134 10.3 1 7 1. 38 3.27 1 7 

10 21 MB2AB1002 MB 0.116 11.1 1 7 1. 66 2.97 1 7 
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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: 

Comment: RUSH ALPHA BETA SAMPLES 
- 770 Number 4 User File: ALPHA/BETA 
....... anple 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] 

Eff. Alpha 

Eff. 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 

--!--!--
--!--!--

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 

0.000 
20.0 

100.0 

5 6 

0.000 0.000 

0.000 0.000 

1. 00 1. 00 

1.00 1.00 

0.334 0.320 

--/--/-- --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 

0.310 0.315 

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

60.0 60.0 

9 

0.000 

0.000 

1. 00 

1. 00 

0.322 

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

60.0 

Sample Results 

Measurement 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 

--/--/--

--!--/--
60.0 

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 1 LC1A1002 LCSA 12.7 2.80 1 2.40 10.4 1 
2 2 LC1B1002 LCSB 0.230 20.9 1 15.3 2.57 1 
3 3 E 0.120 29.2 1 1.12 9.63 1 
4 4 E 0.210 21.9 1 1.18 9.55 1 
5 5 E 0.220 21.4 1 2.82 6.07 1 
6 6 E 0.240 20.4 1 3.31 5.58 1 
7 7 E 0.170 24.1 1 2.99 5.86 1 
8 8 E 0.160 25.0 1 1.44 8.54 1 
9 9 E 0.270 19.3 1 1. 63 8.08 1 

10 10 E 0.200 22.5 1 1. 81 7.69 1 

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

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 

Detectors with Trend:1b 
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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 

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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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 

Sample Results 

Measurement Date 07.10.98 Time 16:56:07 

Page: 

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

3 

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 
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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 

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 

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 12.9 2.79 1 6.93 5.08 1 
2 2 LC1B1002 LCSB 0.100 32.0 1 15.4 2.56 1 
3 3 E 0.170 24.1 1 1.42 8.56 1 
4 4 E 0.170 24.1 1 1. 25 9.23 1 
5 5 E 0.140 26.4 1 2.66 6.20 1 
6 6 E 0.130 27.7 1 4.21 4.90 1 
7 7 E 0.140 26.4 1 3.57 5.33 1 
8 8 E 0.160 25.0 1 2.01 7.16 1 
9 9 E 0.150 26.0 1 1.17 9.47 1 

10 10 E 0.100 32.0 1 2.05 7.11 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: 

Sample Results 

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

Guard [cpm] 1043 

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 12.7 2.81 1 7.45 4.82 1 
2 2 LC1B1002 LCSB 0.120 29.2 1 15.1 2.58 1 
3 3 E 0.100 32.0 1 1.20 9.27 1 
4 4 E 0.070 37.1 1 1.20 9.27 1 
5 5 E 0.100 32.0 1 2.49 6.39 1 
6 6 E 0.050 44.0 1 3.95 5.03 1 
7 7 E 0.060 40.0 1 3.32 5.51 1 
8 8 E 0.130 27.7 1 1. 87 7.44 1 
9 9 E 0.090 33.3 1 1.45 8.41 1 

10 10 E 0.070 37.1 1 1. 81 7.52 1 

5 
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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 

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 

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 13.6 2.72 1 6.65 5.31 1 
2 2 LC1B1002 LCSB 0.070 37.1 1 15.4 2.55 1 
3 3 E 0.130 27.7 1 0.958 10.5 1 
4 4 E 0.100 32.0 1 1.15 9.49 1 
5 5 E 0.090 33.3 1 2.38 6.55 1 
6 6 E 0.070 37.1 1 4.20 4.91 1 
7 7 E 0.070 37.1 1 3.33 5.50 1 
8 8 E 0.060 40.0 1 1.45 8.34 1 
9 9 E 0.080 35.0 1 1.36 8.65 1 

10 10 E 0.070 37.1 1 1. 79 7.55 1 

31 
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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 

Sample Results 

Measurement Date 08.10.98 Time 5:03:52 

Page: 

Measuring Time [min:sec] Elapsed 0001:04 Preset 0100:00 Cycle 7/7 
Guard [cpm] 1026 

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 LC1A1002 LCSA 10.3 30.2 1 3.23 82.8 1 
2 2 LC1B1002 LCSB 0.000 0.000 1 18.8 22.4 1 
3 3 E 0.000 0.000 1 0.000 0.000 1 
4 4 E 0.938 100.0 1 0.000 0.000 1 
5 5 E 0.000 0.000 1 0.938 100.0 1 
6 6 E 0.000 0.000 1 4.69 44.7 1 
7 7 E 0.000 0.000 1 1. 88 70.7 1 
8 8 E 0.000 0.000 1 1. 88 70.7 1 
9 9 E 0.000 0.000 1 3.75 50.0 1 

10 10 E 0.000 0.000 
1 ;r 57.7 1 

~J~~~ 
Average of 7 cycles t0\<t 

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 1 LC1A1002 LCSA '13 .1 1.13 1 7 6.19 2.24 1 7 
2 2 LC1B1002 LCSB 0 >~35 11.1 1 7 15.4 1. 04 1 7 
3 3 E 0 .1~5 10.4 1 7 1.14 3.92 1 7 
4 4 E 0.14! 10.6 1 7 1. 23 3.78 1 7 
5 5 E 0.161 10.2 1 7 2.60 2.57 1 7 
6 6 E 0.150 10.5 1 7 4.02 2.05 1 7 
7 7 E 0.131 11.2 1 7 3.38 2.23 1 7 
8 8 E 0.165 0.0 1 7 1. 82 3.08 1 7 
9 9 E 0.165 0.0 1 7 1.41 3.51 1 7 

10 10 E 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 

nple Set: CALIBRATION UPDATE 
Sample Data File: C1100798 
Mode: Alpha/Beta 

1'1'11-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 

1 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 

Eff. Alpha 0.288 0.291 0.288 0.275 

Eff. 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 I 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 

1. 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 

10/ 

0.333 

1.87 

0;277 

o.p62 

0. 17 

157 36 

10 60 

01.07. 93 

12. 0 

01.07. 3 

12.00 

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!t?/-~ I 99f?' 
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 

nple Set: CALIBRATION UPDATE 
'tr'V"-Meas.Counter [V] = 1600 

Sample Data File: C2100798 
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 4 

BG Alpha [cpm] 0 1.3· 0.100 0.133 0.100 

BG Beta [cpm] 1 . 1 ~ 1. 53 1.67 1.40 

Elf£. Alpha 0.280 0.279 0.281 0.273 

Sf f. 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 t,,: 0.300 0.233 0.200 0.067 

2.30 1. 90 1.43 1.10 \.33 
0.272 0.280 0.277 0.240 0 265 

: 
0.361 0.373 0.397 0.380 o{385 

0.321 0.362 0.338 0.343 0.~03 
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 

0.200 

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 
0.000 0.000 1 
0.000 0.000 1 

Date Next Calibration Due ~ 913' 
Date 

BETA 
CPM %Error Cat 

1------1------1---1 
0.000 0.000 1 
0.000 0.000 1 
92.5 > 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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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 

nple Set: CALIBRATION UPDATE 
ni/-Meas.Counter [V] = 1625 

Sample Data File: C3100798 
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] 0.133 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 ·)' 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 ,\,.: / 7 8 9 

0.067 0.133 0.067 0.067 

1.13 1.80 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 
I 

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 UPDATE 

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 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

I~ 
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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 
F 'llple Set: CALIBRATION UPDATE 

Sample Data File: C4100798 
Mode: Alpha/Beta .-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 4 
BG Alpha [cprn] n ,Jb 0.100 0.100 0.167 
BG Beta [cprn] 1. G' 1.13 1.37 1. 30 
Bff Alpha o.:e-- 0.283 0.287 0. 278 
Bff. Beta 0. J 72 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] 19 s 6 ,, 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 

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 
0.000 0.000 1 
0.000 0.000 1 

Date Next Calibration Due &c:IJ'> 29fl" 
~~D~a~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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-...1 

Reviewed by Ld ~ , 
Date tJ~t;;rqy: 

file name: OCT98AB1.wk1 Alpha Beta Alpha Beta 

Planchet Planchet Alpha Beta Sample Sample MB MB 

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

Job Sample Detecto~V lume Time Weight Weight Diff Alpha Beta Sample Sample Blank Blank Bkg Bkg Bkg Bkg 

Number Number Number lit rm min gm gm gm Eff Eff cpm cpm cpm cpm cpm cpm cpm cpm 

===========================- =-===================================================================================================================================== 

984000 

985836 

985847 

985841 

2 

3 

4 

2 

2 MD 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

12 MSA 

12 MSB 

13 

13 MSA 

13 MSB 

2-1 

1-1 ../ 
1-2 ../ 

1-3 ,_/ 

1-4./ 

1-5 ./ 

1-6 t/ 
1-7./ 

1-8 ../ 

1-9 ./ 

2-1 ./ 

2-2./ 

2-3-"' 

2-4 ,J 

2-5 ../ 

2-6-"' 

2-7/ 

2-8/ 

2-10 ./ 

3-1 ./ 

3-2 ../ 

3-3/ 

3-4/ 

1 FLAMED 3-5 / 

2 FLAMED 3-7 / 

3 FLAMED 3-8 / 

MB1AB1 002 BLK 3-9 ../ 

MB2AB1002 MB 3-10 J 
LC1A1002 LCSA 

LC1B1002 LCSB 

4-1 / 

4-2 ./ 

0.1 

0.010-'/ 
0.010 ...... 

./ 0.200 .I 

0.010 ...... 

0.400 ~ 
0.400 ,1' 

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 
1.000./ 

1.oooi' 
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 

700! 9.4707 ~9.5547:)0.0840 
700 9.381?' 9.4741 0.0929 

700 9.4659 'j 9.5229 ;/0.0570 

700 9.4545 9.5359 0.0814 

700 9.4660j9.5557/J0.0897 

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) 0.0735 

70 9.4621 9.5341 0.0720 

700 9.4538-J 9.4747//0.0209 

700 9.4119 9.4849/0.0730 

700 9.3375/9.4104 0.0729 

7oo 9.454~9.4916 ~ o:o36"7\ 

700 9.4529/9.4922.10.0393\ 

700 9.4665 .1'9.5514/ 0~ 

700 9.6039~9.6385~.034~ 

700 9.4053 9.4431 /0.0378) 

700 9.3684/9.3980 j 0.0296 

700 9.4339/9.4714 0.0375 

700 9.3716/9.402o/o.o3o4 

700 9.4129/ 9.4129:jo.oooo 

700 9.4091 ~-4091 0.0000 

60o.l 9. 4284 9. 4284 .I 0. 0000 

600.1. 9.4257/9.4257 .,..;0.0000 

.; I / / J ./ 
0. 1015 0. 3179 0. 114 / 2. 51 ,./ 0. 134 1 . 38 0. 116 j 

./ / - / , 
0.0929/ 0.3123/ 0.1167 2.61 o/ 0.134 1.38 0.141./ 

0.1327,/ 0.3355./ 0.159./ 1. 78/ 0.134 1.38 0.131/ 

0.1041 0.3195 .I 0.164-./ 2.14 0.134 1.38 0.144 
./ ~ o/ / 

0.0959 0.3143) 0.157 ,/ 2.85 0.134 1.38 0.163/ 

0.1027 j 0.3187 / 0.171 ./ 2.39~ 0.134 1.38 0.140/ 

0.1011 0.3177.) 0.163 2.24 0.134 1.38 0.120./ 

0.0999 .I 0.3169 .I 0.146 :::j 1.97 'i 0.134 1.38 0.116 

0.1013 ./ 0.3178 J 0.146 2.23 0.134 1.38 0.156./ 
./ ~ ./ / ./ 

0.0985 0.3186 j 0.197 2.75 0.134 1.38 0.146V 
J ,/ / ./ 

0.0999 J 0.3193 .I 0.183/ 2.15 ./ 0.134 1.38 0.169/ 

0.1017 0.3202 .I 0.184 r' 2.02 0.134 1.38 0.144 

0.1094/ 0.3237 0.154.) 1.77,/ 0.134 1.38 0.164.1 

0.1112 j 0.3245 / 0.157 2.24V 0.134 1.38 0.153~ 
o.1852./o.35o4..1 o.13o/ 1.9g,/ o.134 1.38 0.133.,.... 

0.1101 .I 0.3240) 0.137,./ 2.10// 0.134 1.38 0.087~ 
/ ,/ ./ ., 

0.1139 O..Ea2 0.107 2.29./ 0.134 1.38 0.091 .I 

- I ./ v 0.1139 0.3282 4.680 1.75 0.134 1.38 0.131 

0.11391 0.3282 0.216 ~ 14.90~ 0.134 1.38 0.177 v 
/ / , v ~ 

0.1010 0.3206 0.154 2.52 ./ 0.134 1.38 0.159 

0. wrol 0.32061 5.340""" 6.57 0.134 1.38 0.176 ~ 
0.1010 0.3206 0.190:/ 15.10 ~ 0.134 1.38 0.153,/ 

0.1755 1/ 0.3573 0.221 2.02 0.134 1.38 0.139/ 

0.1619./ 0.3517 0.349:/ 3.44 ') 0.134 1.38 0.156./ 

0.1741./ 0.3568 0.283 1.99 0.134 1.38 ... / 0.154 .I 

.J .I ,/ ../ ......... ., ./ 
0.2365 0.3788 0.134./ 1.38 ../ 0.134 1.38 0.141 

0.2365L0.3788v' 0.116 1.66 0.13411.381 0.113./ 

0.2365 0.3619./13.150 .J 6.19'-' 0.134 1.38 0.146 ....... 

0.2365v0.3619l o.13s/ 15.38./0.134 1.38 o.1s6./ 

0.650 0.163 0.750 

1.34/0.141/ 1.17/ 
/ 1.60 0.141 

1.0~ 0.141 

1.11::;.. 0.141 

1.81/0.141 

1.75 ../ 0.141 

1.25 ,./ 0.141 

1.17 ./ 0.141 

1.26 _.....,o.141 

2.07 /0.141 
1.37 0.141 

1.29/ 0.141 

1.30.:/ 0.141 
1.83 0.141 

,/ 

~ ::::; ~: ~~~ 
1.72.,1 0.141 
1.73 0.141 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 
./ 2.72./0.141 1.17 

1.58/ 0.141 1.17 J 

1.16 0.141 1.17/ 

1.o8j 0.141 1.17, 

1.34 0.141 1.17'1 

2.30~ 0.141 1.17 

1.26 0.1417 1.17~ 
1.1710.141L 1.17 

1.34 ...... 0.141 1.171 
1.53 0.141 1.17 

1.05./ 0.141 1.17 



file name: OCT98AB1. 

Alpha Beta Alpha Beta Gross Gross Gross Gross Gross Gross 
Sample Sample MB MB Corr Corr Alpha Alpha Alpha Beta Beta Beta 

Job Sample Det Det Det Det Alpha Beta Activity Error LLD Activity Error LLD 
Number Number Eff Eff Eff Eff cpm cpm pCi/vol pCi/vol pCi/vol pCi/vol pCi/vol pCi/vol 
=================================================================================================================================================== 

984000 

~ 985836 

--3 

4 

5 

6 

7 

8 

9 

10 

11 

12 ---
'
1
12 MSA 

12 MSB 

13 

13 MSA 

13 MSB 
985841 1 FLAMED 

2 FLAMED 

3 FLAMED 
MB1AB1002 BLK 
MB2AB1002 MB 
LC1A1002 LCSA 

~LC1B1002 LCSB 

O::J 

0.279 0.351 0.285 0.341 0.157 1.837 

/ / / ./ 
0.288 > ~-~~~ / D.285 0.371 -O.DD2 0.955 

D.285 0.371 -0.025 0.828 
0.285 0.371 0.028 0.486 
0.285 0.371 0.020 0.836 
0.285 0.371 -0.006 0.829 
0.285 0.371 0.031 0.429 
0.285 0.371 0.043 0. 768 

o.247 ~ o.375 ~o.28s- -- o.371 a:-o3o o.588 

0.284/ 0.370 / 0.285 0.371 -0.010 0. 761 
0.280/ 0.373 / 0.285 0.371 0.051 0.469 
0.279/ 0.311 / 0.285 0.371 0.014 0.604 
0.281/ 0.348 ./ 0.285 0.371 0.040 0.533 
0.273/ 0.333/ 0.285 0.371 -0.010 0.282 
0.272/ 0.361 v 0.285 0.371 0.004 0.206 
o.28o / o.373 I o.285 o.371 -o.oo3 -o.o61 
0.277/ 0.397./ 0.285 0.371 0.050 0.585 
0.240 7 0.380 :r-0.285 0.371 f-J~1§ __ ___Q_,355 
0.261 0.373/ 0.285 0.371 4.549 -0.191 
0.290 ~ 0.363 0.285 0.371 0.039 11.975 
0.2977 -o:-318 ~ 6.285 ---0.371 :o.oo5 0. 760 

/ 0.294/ 0.347/ 0.285 0.371 5.164 5.214 
0.288 .... 0.350 j 0.285 0.371 0.037 13.822 

-0.291 / 0.362 /0.285 0.371 0.082 
0.284/ 0.385 / 0.285 0.371 0.193 
0.256 0.367 t:: 0.2851.- L 0.371 1--'.: 0.129 

7 ., :;; - . .., ~ ~-
0.285/ 0.371 :.,....- 0.285 

0.274/ 0.344 0.285L 
0.287 0.372/ 0.285 
0.283 / 0.312./ 0.285 

0.371 

0.3711 
0.371 

0.371 

0.007 

0.003 

13.004 
-0.021 

0.475 

0.922 

0.522 
- ---0.000 

0.125 
4.453 

14.157 

8.4 2.9 4.2 26.6 2.2 2.8 

--

-D.9 16.4 28.6 135.3 20.7 29.3 
-12.1 18.0 31.3 119.4 21.3 29.8 

0.5 0.7 1. 1 3.3 0.9 1.4 
8.7 17.5 27.9 117.9 19.6 29.2 

-0.1 0.5 0.8 3.0 0.5 0.7 
0.3 0.4 0.7 1.5 0.5 0.7 

~5-- 0.4 0.7 2.7 0.5 --------- __ , ____ 0_.7_ ~ 
0.3 0.4 0.7 2.1 0.5 0.7 

-0.1 0.4 0.7 2.7 0.5 0.7 
0.6 0.5 0.7 1.7 0.5 0.7 
0.2 0.5 0.7 2.1 0.5 0.7 
0.4 0.5 0.7 1.9 0.5 0.7 

-0.1 0.4 0.7 1.0 0.5 0.7 
0.0 0.4 0.7 0.7 0.5 0.7 
0.0 0.2 0.4 -0.2 0.4 0.7 
0.5 0.4 0.7 2.0 0.5 0.7 
0.2 ~~-~ -- _____ !h2_ __ 

~ 1.6 0.6 

0.4 0.4 0.6 

1.2 0.5 
-- -·~---·--- -- ---- -- -----

0.7 

--- ---ih-------~~~------ -- -~ :; __ ] 
-0.1 0.4 0.7 

0.7 

__ ___:2::..:_.7 0.5 0.7 
18.3 0. 7 o.7\ c~ -----~:~ 

__ 1l..L__ ---~ 1.1 ____Q_._l.J 
3.8 

9.8 

7.4 
.. h u-:-o 
0.0 

24.8 
0.0 

2.1 3.0 
2.6 3.3 

2.8 3.7 
----0.1 0.1 -

0.1 0.1 
0.6 0.1 
0.1 0.1 

10.9 3.1 4.7 
21.5 

14.7 

3.8 

3.8 
4.8 

5.8 
----- -----0 --------~-~----

.0 0.1 0~ 
0.1 -5.5 

17.6 

0.2 

0.3 

0.4 

0.2 
0.3 

0.3 



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 

fo!J-:tt 
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 

/_Q~fi 
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~mrnent: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

70 Number 1 User File: A-PLANCHET CAL Cal. Data File: AM100798 
~ple 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 

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 Ol. 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 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
1 4 SERIAL # A965 
J 5 SERIAL # A966 
6 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 

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: 

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

~ Sample 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 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 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 SERIAL # A955 

~~0 5 SERIAL # A956 
6 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 

Page: 

~~mment: Am-241 MODEL CAL2710 ALPHA STANDARDS 
~70 Number 2 User File: A-PLANCHET CAL Cal. Data File: AM100798 

Sample 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 

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 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 
1 4 SERIAL # A965 
~ 5 SERIAL # A966 
6 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: 

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

Sample 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 

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

1 1 SERIAL # A952 
2 2 SERIAL # A953 
3 3 SERIAL # A954 
, 4 SERIAL # A955 
J 5 SERIAL # A956 
6 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 

2.23 0.000 23.5 
3.29 0.000 19.0 
8.13 0.000 12.0 
4.05 0.000 17.2 
2.00 0.000 25.0 

0.530 0.000 54.3 
1.28 0.000 32.5 

0.113 0.000 >100% 
0.643 0.000 43.5 
0.643 0.000 48.1 

Guard [cpm] 2237 

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

38120 0.373 0.173 
32600 0.311 0.187 
36187 0.348 0.177 
35244 0.333 0.179 
37191 0.361 0.175 
38818 0.373 0.171 
42300 0.397 0.164 
40275 0.380 0.168 
41416 0.385 0.165 
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:~ment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

~70 Number 3 User File: A-PLANCHET CAL Cal. Data File: AM100798 
Sample 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 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) 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 5:45:11 
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 
~ 4 SERIAL # A965 
~ 5 SERIAL # A966 
6 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-~ment: Cs-137 MODEL CAL2705 BETA STANDARDS 
70 Number 3 User File: B-PLANCHET CAL 

S~ple 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 

1.40 1. 63 0.967 2.00 1. 33 1.57 1.40 1. 57 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 10560 

1733 1763 

Calibration 

Measurement Date 07.10.98 Time 6:02:33 

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 
1 4 SERIAL # A955 

5 SERIAL # A956 
6 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 

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: 

'-
TO Number 4 User File: A-PLANCHET CAL Cal. Data File: AM100798 

Sample 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 

Manuf. Alpha Date 01.07.93 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 

T (1/2 I 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 6:02:46 
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 SERIAL # A965 
5 SERIAL # A966 

6 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~mment: Cs-137 MODEL CAL2705 BETA STANDARDS 
'0 Number 4 User File: B-PLANCHET CAL 

S~ple Set: B-PLANCHET-CAL 
Calibration Parameter File Name: B-CAL 

Cal. Data File: CS100798 
Mode: Beta Only 

HV-MeasoCounter [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 2o00 1o33 1o57 1.40 1.57 1.10 

1 

10 

1. 77 

Manufo Beta Date 01.07o93 01. 07 0 93 01.07 0 93 01.07 0 93 01o07o93 01.07o93 01.07 0 93 01o07o93 01.07o93 01o07o93 

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 07.10o98 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 

4 SERIAL # A955 
5 SERIAL # A956 

6 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 

2.91 0.000 20.4 
4.31 0.000 16.5 
5.18 0.000 15.1 
5o75 0.000 14.3 
4039 0.000 16.4 
5.52 0.000 14.6 
10.1 0.000 10.7 
6.58 0.000 13.4 
3082 0.000 17.3 

Oo530 0.000 54.3 

Guard [cpm] 2201 

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

38061 0.372 0.173 
32671 0.312 0.186 
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: 

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

1 standard deviation(s) 
HV':Meas.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 
6 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~mment: DAILY BACKGROUNDS OF 30 MIN 

Page: 

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

1 standard deviation(s) 
H~Meas.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 0.058 1 1.40 0.216 1 
·~···' 5 0.300 0.100 2 2.30 0.277 1 

6 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-"llffient: DAILY BACKGROUNDS OF 30 MIN 

Page: 

__ 70 Number 3 User File: CALIBRARTIONS 
~;.,.~ 

Bkg. Data File: BG100798 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
HV-Meas.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 
6 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-~ment: DAILY BACKGROUNDS OF 30 MIN 

Page: 

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

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

Category List [cpm] : 

Category Low 
1 0.000 
2 0.300 
3 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 4:52:19 
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 
6 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) 

·-Meas.Counter [V] = 1600 
~catistical 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 9:56:18 
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 

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. 74 0.132 1 
1.27 0.113 1 
1.21 0.110 1 
1.14 0.107 1 
1.55 0.124 1 

Guard [cpm] 1043 
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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 Oo120 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 0.097 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(> 4.08) 1 2 3 4 5 6 7 8 9 10 ----1---------------l-----------------------------------------------------------
~a 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 

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 1.36 0.117 1 
2 0.180 0.042 1 1. 59 0.126 1 
3 0.080 0.028 1 1. 00 0.100 1 
4 0.160 0.040 1 0.940 0.097 1 
5 0.140 0.037 1 2.11 0.145 1 
6 0.120 0.035 1 1.56 0.125 1 
7 0.180 0.042 1 1. 34 0.116 1 
8 0.180 0.042 1 1. 20 0.110 1 
9 0.150 0.039 1 1. 30 0.114 1 

10 0.150 0.039 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 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

'det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
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 1. 32 0.115 1 
0.110 0.033 1 1. 63 0.128 1 
0.180 0.042 1 1. 00 0.100 1 
0.170 0.041 1 1.17 0.108 1 
0.140 0.037 1 2.08 0.144 1 
0.070 0.026 1 1.44 0.120 1 
0.060 0.024 1 1. 02 0.101 1 
0.090 0.030 1 1.14 0.107 1 
0.070 0.026 1 1. 26 0.112 1 
0.230 0.048 1 1. 63 0.128 1 

Average of 7 cycles 

ALPHA BETA 
cpm %Error Cat Num cpm %Error Cat Num 1------1------1---1---1 1------1------1---1---1 

0.116 11.1 1 7 1.34 3.27 1 7 
0.141 10.0 1 7 1. 60 2.98 1 7 
0.131 10.4 1 7 1.09 3.62 1 7 
0.144 9.72 1 7 1.11 3.59 1 7 
0.163 9.30 1 7 1. 81 2.81 1 7 
0.140 10.1 1 7 1. 75 2.86 1 7 
0.120 10.8 1 7 1.25 3.39 1 7 
0.116 11.1 1 7 1.17 3.50 1 7 
0.156 9.55 1 7 1. 26 3.37 1 7 
0.159 9.54 1 7--±-:··52-··-------3---:-fFt----3:-------~-

7 
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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 

Page: 

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) 

·-Meas.Counter [V] = 1600 
~~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 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 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.200 0.045 1 
0.190 0.044 1 
0.170 0.041 1 
0.140 0.037 1 
0.170 0.041 1 
0.140 0.037 1 
0.110 0.033 1 
0.110 0.033 1 
0.170 0.041 1 
0.150 0.039 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.64 0.128 1 
1.29 0.114 1 
1.39 0.118 1 
1. 22 0.110 1 
1.75 0.132 1 
1.98 0.141 1 
1.36 0.117 1 
1. 94 0.139 1 
1.88 0.137 1 
1.80 0.134 1 

Guard [cpm] 1041 

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 
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 1 

2 



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 ----1---------------l-----------------------------------------------------------b 1 -4.5 -2.2 -0.8 -0.7 0.7 -0.6 0.8 0.4 1.4 1.0 

Detectors 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 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 1----1 1------1------1---1 1------1------1---1 1 0.230 0.048 1 2.41 0.155 1 

2 0.160 0.040 1 1.44 0.120 1 
3 0.130 0.036 1 1.46 0.121 1 
4 0.190 0.044 1 1. 09 0.104 1 
5 0.050 0.022 1 1. 88 0.137 1 
6 0.200 0.045 1 1.71 0.131 1 
7 0.090 0.030 1 1. 29 0.114 1 
8 0.100 0.032 1 1. 84 0.136 1 
9 0.120 0.035 1 6.17 0.248 3 

10 0.170 0.041 1 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 
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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 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 

Average of 7 cycles 

ALPHA BETA 
'bet# cpm %Error Cat Num cpm %Error Cat Num 
1----1 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 0.153 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 
~~----f'ro-. A-0~9;;..6--4-1"'72-. 7-2-.,_..1 ___ ..,.,_ --.4'1:-.~6-o--~ -r-;--79----2----------+-

10 0.131 10.4 1 7 1.73 2.88 1 7 

G6 
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27.09.98 
9:58 

Berthold LB770 Control System: LB770 3 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 3 User File: CALIBRARTIONS Bkg. Data File: BW092798 

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

·r-Meas. Counter [V] == 1625 
._~atistical 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 9:58:07 
Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 

1 

Guard [cpm] 1025 

ALPHA BETA 
Det# cpm +/-cpm Cat cpm +/-cpm Cat 1----1 1------1------1---1 1------1------1---1 1 0.230 0.048 1 1. 74 0.132 1 

2 0.140 0.037 1 1. 59 0.126 1 
3 0.100 0.032 1 1.13 0.106 1 
4 0.200 0.045 1 1.33 0.115 1 
5 0.130 0.036 1 1.26 0.112 1 
6 0.220 0.047 1 3.42 0.185 2 
7 0.230 0.048 1 1. 24 0.111 1 
8 0.180 0.042 1 1. 22 0.110 1 
9 0.090 0.030 1 1.10 0.105 1 

10 0.140 0.037 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 
Guard [cpm] 1023 

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

1----1 1------1------1---1 1------1------1---1 
1 0.230 0.048 1 1. 90 0.138 1 
2 0.130 0.036 1 1. 65 0.128 1 
3 0.210 0.046 1 1. 24 0.111 1 
4 0.130 0.036 1 1. 02 0.101 1 
5 0.110 0.033 1 1.16 0.108 1 
6 0.260 0.051 1 4.37 0.209 2 
7 0.160 0.040 1 1. 95 0.140 1 
8 0.150 0.039 1 1.26 0.112 1 
9 0.170 0.041 1 1. 21 0.110 1 

10 0.110 0.033 1 1. 29 0.114 1 

Detectors with Trend:7b 
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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 
Guard [cpm] 1024 

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

1----1 1------1------1---1 1------1------1---1 
1 0.130 0.036 1 2.94 0.171 2 
2 0.180 0.042 1 1.49 0.122 1 
3 0.160 0.040 1 1. 00 0.100 1 
4 0.190 0.044 1 0.980 0.099 1 
5 0.220 0.047 1 1.40 0.118 1 
6 0.200 0.045 1 5.48 0.234 3 
7 0.170 0.041 1 2.56 0.160 2 
8 0.220 0.047 1 1. 07 0.103 1 
9 0.160 0.040 1 1. 06 0.103 1 

10 0.150 0.039 1 1.48 0.122 1 

S9 
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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 
Guard [cpm] 1028 

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 3.12 0.177 2 

2 0.120 0.035 1 1.58 0.126 1 
3 0.210 0.046 1 1. 02 0.101 1 
4 0.140 0.037 1 1. 06 0.103 1 
5 0.170 0.041 1 1.33 0.115 1 
6 0.200 0.045 1 5.80 0.241 3 
7 0.180 0.042 1 2.38 0.154 1 
8 0.190 0.044 1 1.24 0.111 1 
9 0.190 0.044 1 1. 26 0.112 1 

10 0.100 0.032 1 1.46 0.121 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 16:38:24 

Page: 

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

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.220 0.047 1 
0.240 0.049 1 
0.210 0.046 1 
0.200 0.045 1 
0.110 0.033 1 
0.240 0.049 1 
0.080 0.028 1 
0.110 0.033 1 
0.150 0.039 1 
0.080 0.028 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
2.94 0.171 2 
1.70 0.130 1 
1. 48 0.122 1 
1.12 0.106 1 
1.59 0.126 1 
6.21 0.249 3 
2.71 0.165 2 
1.33 0.115 1 
1.14 0.107 1 
1.20 0.110 1 

Guard [cpm] 1030 

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 
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 
'J:Jet# cpm %Error Cat Num cpm %Error Cat Num 1----1 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 i 5.31 ---r-:54 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 

Page: 

Comment: WEEKLY BACKGROUNDS OF 1000 MIN 
LB770 Number 4 User File: CALIBRARTIONS Bkg. Data File: BW092798 

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

T-Meas.Counter [V] = 1600 
~~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 27.09.98 Time 9:55:42 

Beta 
High 

2.50 
5.00 

Measuring Time [rnin:sec] Elapsed 0100:00 Preset 0100:00 Cycle 1/7 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cprn +/-cprn 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 
cprn +/-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 

Det# 
1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

ALPHA 
cpm +/-cpm Cat 

1------1------1---1 
0.180 0.042 1 
0.130 0.036 1 
0.270 0.052 1 
0.150 0.039 1 
0.180 0.042 1 
0.110 0.033 1 
0.150 0.039 1 
0.300 0.055 2 
0.150 0.039 1 
0.190 0.044 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.36 0.117 1 

0.980 0.099 1 
0.960 0.098 1 
1.06 0.103 1 
1.89 0.137 1 
2.80 0.167 2 
1.75 0.132 1 
1.49 0.122 1 
1.07 0.103 1 
1.71 0.131 1 

Guard [cpm] 1027 

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 27.09.98 Time 13:15:52 

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 
0.180 0.042 1 
0.190 0.044 1 
0.160 0.040 1 
0.100 0.032 1 
0.060 0.024 1 
0.130 0.036 1 
0.100 0.032 1 
0.140 0.037 1 
0.080 0.028 1 
0.170 0.041 1 

BETA 
cpm +/-cpm Cat 

1------1------1---1 
1.53 0.124 1 

0.970 0.098 1 
1.31 0.114 1 
1. 05 0.102 1 
1.69 0.130 1 
4.30 0.207 2 
3.08 0.175 2 
1.69 0.130 1 
1.27 0.113 1 
1.71 0.131 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 14:55:56 

Page: 

Measuring Time [min:sec] Elapsed 0100:00 Preset 0100:00 Cycle 4/7 
Guard [cpm] 1030 

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

1----1 1------1------1---1 1------1------1---1 1 0.150 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 1 
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 
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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 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 runS/01/98 LB770-01 LB770-02 LB770-03 LB770-04 

28.4 37.2 29.1 37.6 
27.3 36.2 27.9 34.8 
27.1 36.1 0.0 27.7 34.3 0.0 

29.1 31.0 0.3 30.0 32.7 0.31 
28.8 30.9 29.8 32.3 
27.2 30.1 28.2 29.7 
27.0 30.0 0.0 

I 
I 

0.01 

0.3 

7 37.0 
39.1 0.0 36.6 

38.1 0.3 25.5 37.6 
38.0 25.3 37.2 

8 37.4 24.0 34.7 
37.3 0.0 

38.9 0.3 

38.8 0.0 

9 37.9 34.6 
37.7 27.2 34.2 

37.8 0.3 26.4 38.o I 
26.0 37.71 

23.5 35.4 
0.0 0.0 23.1 35.0 

fhese limits apply to North American Scientific AM 241 planchets series numbers A962-A971 for Alpha and North American Scientific 
Cs 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 

0.01 

0.0 

2.5 

0.0 
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Nuclide Am-241 Isotope # 284 Date Received 1 0-3-94 Received By Mark Ensor 

Radiation Level @ Package Surface 

Removable 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-Life432.70 +or- 0.5 years , Date of Calibration:t0-01-94 ,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 Conversion Factor: 2220000 , Activity@ Receipt in 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: 1 o, 150.5 pCi/ ml at prep , Total Stock Solution Activity @ Prep1 o, 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 
TOC 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 
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 Am-241 Isotope # 284 Date Received 1 0-3-94 Received By Mark Ensor 

Radionuclide Standard Data Sheet Page 2 

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

Working Sol'n # 284.06 284.07 
TOC 11/10/97 04/14/98 

Volumetric or Gravimetric Volumetric Volumetric 

Stock Solution ID 284.05 284.01 

Stock Solution Used(ml or grams) 100 50 

DPM/ml of Stock Sol. At TOC 11.2 450.3 

Stock Solution TOC 11/10/97 09/26/95 

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

Total DPM@ TOC 1,120.0 22,423.2 0.0 0.0 0.0 

DPM/mi@TOC 1.1 11.212 ? ? ? 

pCi/ml@ TOC 0.5 5.1 
pCi/Liter @ TOC 504.5 5,050.3 

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: 10.099 uCi 
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STANDARD PREPARATION WORKSIIJ:ET 

Isotope Number: C84 I D 0 
I 

Radionuclide: A co- 24 I 
Date of Preparation: --.:..3..:..-_1...:..:9____,_5..__ ____ _ 

PrcpaRCI by: ®Do ~~ 
1~ P<'ed..X:.tS' 

Isotope Number of Stock Solution: Sec rc_g.. -~ 1 10··15-l 

PREPARATION NOTES: 

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

v \c .. \ 4, '\$)\ &h. L t .lll t-\.. Sot I ·+· lt)O, ~ 

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

8. (do38 ~ 

Q_ /BCB c 

t:) \ \.ilid fa LO l L.i;=/:h, 4 I:J H~O;a 

3) Final Conc:entration. 

10 

4) Notes, Comments, ~ Calculations. 
WITNESSED BY __ _ 

QC26 EFF 07-U-94:REV l 

• 

' 
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STANDARD PREPARATION WORKSBJ:I!T 

Isotope Number: ?e4 . OJ 
I 

Radlonuclide: & '24 \ 
Date of Preparation: -~4'*l~-...~t4-._...I.JI.qf2-'------
Prepared by: .ct«e 

Isotope Number of Stock Solutioo: -..:.."2i0~4;.a..;-=<9;;...l"--

PREPARATION NOTES: 

I) Amount of Stock Solution measured in volumetric flask. 

SV.wl-~· ze;4~ol @.-- 2e5 f"Cr LL 

2) Amount and type of dilution mcasarcd in volumetric flask. 

qp.J....- cpf a?4-o I :p~t .. .ui"»A 72? zea?m.k tb) 4AJ t\D'?~ 

3) 

0 

', .. 
4) 

QC26 EFF 07·1'-M:JtEV 2 

• 

~ . 
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CERTIFICATE OF CALffiRATION 
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 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 

Method of Calibration 

Contained Radioactivity: 10.16 p.Ci 

Contained Radioactivity: 376 kBq 

5.1824 g in a 5 ml flame sealed ampoule 

AmCI3 in 1 M HCl 

None 

Approximately 1.0171 

None detected 

None detected 

1.960 ,£i/g. 

The so~ ras prepared from a weighed aliquot of solution .. whose concentration in p.Ci/gram was 

determinecl(_oy 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> ' 

±1.5~ 

±0.8~·· 

±0.1~ 

±1.7~ 

This calibration is implicitly traceable to the National Institute of Standards and Technology • 
. t ... ···. f· 

Leak Test(s} '· · · 

See reverse side for Leak Test(s) applied to this SOIII'C8. 

Notes 
1. Nuclear data were tabn from "Til* ofRadioectivellotopea", cclitccl by Vqinia S. Shirley, 1986;· · 

~ . ,;; . 
2. IPL partic:ipatea ia aa NIST meuureme~ IIIUliDCO propun to eetablillllllll maintain implkit traceability for a number of nuclide•, 

buecl on 1M bliDd •-Y (IIIII Iater NIST cenitlcatioa) of Standard Reference Material• (Aa ia NRC Replatory Guidi 4~ U): 

-~j:\t,~; ,; 

~OTOPEPRODUCTSLABORATORIES 

1800 North Keystone Street 

Burbank, California 91504 

818 843 - 7000 
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ISOTOPE PRODUCTS 
LABORATORIES 

3017 N. SAN FERNANDO BLVD. 

BURBANK. CALIFORNIA 91504 

FAX 18181 843-6168 • PHONE 18181 84J· 7000 

SOLO CORE LABORATORIES 
TO: 420 WEST FIRST ST. 

CASPER, WY 82601 

Sales Order 
Order Date 
cust code 
Job Number 

30448 
9/13/94 

: CORELAB 

No: 
• • 

• . 

Line Part Nu.ber Description 

· 7241•1CIU 

10011·1 

2 7230·10U 

" 10011•1 

3 7232·501 

" 10011·1 

4 7090·50U 

Ala-241 10 uct aolutlon 
cal tbrated and liST traceable 

Ch•fcal Forw~: AMrtch• 
chloride fn 1 It IICl. 
Clpttona: 
5 •l Fl- SMled Alip)ule 
Vol~ 5 •l 

Th·230, 10 uCt, In 5 -' 
fl- Haled MPOUle. 
calibrated & liST +/·51. 

Ch•fCIIl FON: ThOI'hll 
lltrate In 0.1M MNaS 
Clpttona: 
5 Ill n- ... led Allpoule 
VOl~ 5 Ill 

Th·23Z, so net In 5 Ill 

fl- ... led ...-.l•
callbrated & lilT +/·51. 
a..ICIIl FON: Thorhll 

lltrete In 1120 
Clptlonaa 
5 Ill n- IHled Allpoule 
Vol~ 5 •l 

Sr/Y·90, 50 uct In 5 Ill 

lin Loc 

*** P A C K I N G 

Shipper No: 
Ship Date: 

Page: 

L I S T *** 
2479 

9/13/94 
1 

CORE LABORATORIES 
: 420 WEST FIRST ST. 

CASPER, WY 82601 

Purchase Ord No: 57210-1436 
Ship Via FED EX 2ND DAY 
FOB : BURBANK 
Salesperson No : 1 

Oty"" Aty This Aty ActJ•IIy 

ordered To Date IKkorder 

1.00 1.00 ·-

1.00 1.00 I -

1.00 1.00 ( --

1.00 1.00 { 
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ISOTOPE PRODUCTS 
LABORATORIES 

3017 N. SAN FERNANDO BLVD. 

BURBANK. CALIFORNIA 91504 

FAX 18181 SQ-6168 • PHONE 18181 SQ-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: . • 

• . 

Ltne Part Number Descriptfon 

5 

" 

10011·1 

7229·50011 

10011•1 

Total Weitht 

fl- ... led a.poule. 
calibrated & NIST +/·51. 
Ch.-:ial FOIWI Stronth• 
Chloride in 0.1M NCl 
Optiona: 
5 •l n- S..led Allpoule 
Vol~ 5 •l 

Th·229, 500 net In 5 .t 
fl- Malad a.poule. 
calibrated & MIST +/·51. 
Ch•ical Forwa Thorha 
Nitrate In 0.1M HNG3 
Optlonaa 
5 .t n- S.led Allpoule 
Vol~ 5 .t 

Total C\.Oic na ------

lin Loc 

*** P A C K I N G 

Shipper No: 
Ship Date: 

Paqe: 

S IP CORE LABORATORIES 
420 WEST FIRST ST. 
CASPER, WY 82601 

PUrchase Ord No: 
Ship Via : 
FOB : 
Salesperson No : 

QCy 01'11 Qty Slllp Qty l)n 

Ordered To Date lack order 

1.CXI -

Freight :------
lnaw~e: ------

L I S T *** 
2479 

9/13/94 
2 

57210-1436 
FED EX 2ND DAY 
BURBANK 

1 

qty rhfs Qty •c•••''Y 
Shi~t Shipped 

1.00 



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, 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. 

IPL 92-0306(5/94) 

Radioactive • Sources Devices · Nudldes 
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NuclideCs-137 Isotope # 327 

Radiation Level @ Package Surface 

Removable 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:1/23/95 

, NIST Traceable 

,Time of Calibration: 05:00:00h 

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, 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@ PreP138,486.5 pCi 

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

~orking 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 1/30/97 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/mi@TOC 7.7 7.6 7.5 7.4 ? 

pCi/ml@ 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 PRIPARATION WORKSHIET 

Isotope Number: '32.{. 00 
I 

Radionuclide: _ _.;;C=-s..L,;(5;....7,__ ______ _ 

Date of Preparation: -....:.'+-(30=-+-k-+-+1------
Prepared by: -~&lb~;.__ ______ _ 

Isotope Number of Stock Solution: ~r-A 
PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric flask. 

9.4563 J 

2) 

5.oo30:3 1\GTI\Jtt't Cf""S~ : 2').0v-.C/<j 

Gf2o:;:s A<:.-\1-..ltry ~ 145, oe,1 V\c.; 

(j45ofbl ~~) 
Amount aDd type of dilution measured i.D volWDCUic flask. 

s.-oo·30; ~F '32-?,o <:.--- 29o:x.-\ec.)~ 

' 

3) Fi.Dal Coocenuatioa. 

I 45"06] j? C:/k = 

4) Nota, Comments. aod Calc:ulatiou. 

WITNESSED av=±fl 1-'30-9/ 

QCl6 EfF 07-lS.M:REV l 91 



• 

STANDARD PREPARATION WORKSHEET 

Isotope Number: ___ 3::.=:2::..7s...:.·:..::0:.:3:::.... ____ _ 
• 

~o~•= ---~c~~~,3~'~-------
····-· 

oaae of Preparation: ---Litl....l:z..::::;&l...-~~--------

Isotope Number or Stock Solution: "327 .ao 

PREPARATION NOTES: 

I) Amount or Stock Solution measured in volumetric flask. 

5D~ ¢?£ '}2-... L~o @ Li?pC:/-vL. 

2) Amount aDd type of dilution measured in wlumeuic flask. 

5P -k dF 3 2.] . 610 D u ... v7J?A D2 ~6t9 <A::l-- lN 4A..) 1-IAb 3 

3) Final Cooc:eatration. 

~ ,'==' e c.: J~ 
u = 

4) ~ Comments, IDd Cak:ulatioas. 

' . 

' lot • I 
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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 
702/798-2100 

Calibration Certificate 

Principal Radionuclide ....................................... ._I ___ C.;...s_-_1...;3_7 _______ ----.~ 

Total Mass of this Solution ............................... ! Approx. 5 grams 
'-----------~~--------..1 

Total Activity ...................................................... I ___ A....:p;...;p:..r_o_x_._1_4_5_n_a_n_o_c_u_r_ie_s__~ 
Half-life .......................................................... 1 30.1 years 

;::=============~ Activity Concentration ..................................... ! 29.0 nanocuries/gram 
'-----------~------.J 

January 23, 1995 

Date and Time of Standardization ............. ·-· ....... ...._ __ 0_4_0_0_h_o_u_r_s_P_S_T ___ --~ 

Solution ~-Jumber ...................................... .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 : 

I 27.4 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 

93 



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 

702/798-21 00 

Calibration Certificate 

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

Total Mass of this Solution ............................... ['-___ A.:..p.:..p_ro_x_._S--: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 .......................................................... I 30.1 years 
~==========~ 

Activity Concentration ..................................... '-1 ___ 2_9_. O_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 ___ -.J 

Solution ~~umber ...................................... J 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 : 

I 27.4 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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Purity: 

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

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

(m < I of the principal activity 

(13) < 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 Ism) not greater than ±I 0.3 % I 

(The 99.7% confidence limits are given by t(sm) where t is 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(sm)) 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 + [ t(sm) +61, - [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-1 37 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: 

Reviled 9/94 

0.1 M HCI 

Date Certificate Prepar~.~~&·~~ 

Approval Signature __ _.::_/_ ~_;_--~-f~,__...!~..:::.o~_.;;,..:;____;::::.....J~~...,.;;;;~-
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01/07/97 TUE 08:12 FAX 7027982236 US EPA RADQA ~002 

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.. l:Je~ares± -.... 
Title: RS<=:> 

AlrenmrePenon: --~'<~o~~~a~·~, _.nQ~u~!~'~-----------------------------
Title: _....~..fk>-=.=;u.).;::a.~~!l)~....~..±-_..;...;~=-.;;;o.._..L../ ...... h::::..::kJ,w~rnw(rt~y'---'dk~m~~~e"""'c __ _ 

umMarocy: --~C~a~r~=--ka~~~an~~~~r~;f~~:---------·--------------------
Ad~: ____ 4=2=£~)_4~~-T~~~~~~·-----------------------------

~sgec wt ~2.fao { 

Telephone: __ _....,(....:...3_o--=7 ...... )t.....=~~3~5'""-->"""'r'-tj~(~....-________________ _ 

~=-~R~~~r~c~ad~u~v~~~-------------NRC License 
and/or 

State License Number: _/f............._'f_-..:;..0 ..... 1'-'29.__4...__-_o_,_l ____ Exp. Date h 77mzJv ~~uK:l I 
C.~ c.t~ k~r~ 

Note: When reqaestiuc radiouadides, a copy ofthe current NRC license and/or 
State license mast be on file with us. 

RADIONUCLIDE STANDARD DESIRED: 

Cf>~t3t 

I certify that the calibrated standard(s) requested are to be used only in this laboratory by 

qualified personnel fM 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 nwnber(s) listed above. 

Signature dc/J&? .. Date _.....1----.7_-!_6 __ 

Title _..--~-t2--~.z;...Jou'----------- Lab Code ______ t+...;...;P~--
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mLw Blank 

PARAMETER METHOD 
QCTYPE 

PERIOD COVERED 
1 
I 

MetbodJReagen~ Blank 
MEAN• ISO• I I 10 1'i 12 1J 14 11 11 17 11 11 20 21 22 2J 24 21t~ 

Upper Control 
Urnlt 

i 
~· .:.c. 
c: 

.!! sa 

J.~ 

~ a.. 
ft 
1·/JJ -1:.!2.. 
t:JL 
~ 
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:11 
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:-'1f. 
... id&. 
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NUMBER 
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C A'l'OI NUIBBR 
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COREW 
PARAMETER 

CXJAE 
LAIIDRATDRIES 

METHOD 

Percent Recovery = fu!easured Activity of Standard Reference Material) x I 00 (Actual Activity of Standard Reference Material) 

QCTYPE 
PERIOD COVERED {liJ Q-LR~oJ-0 Laboratory Control Sample 
MEAN• 

Accuracy 
Control 

Chart 

so-
.lA'i 1 2 3 4 I I 7 I I 10 11 12 13 14 11 11 17 11 11 20 21 22 23 24 25 21 

...tA 
Upper Control ..J4D. 
Umlt ..ta. 

.JJJ... 
.J.Li.. 
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.lt4. 
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DATA POINT 
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~ ~ 
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_71 

DATE /INITIALS l/o(,s~11iJllnf~J,Jf ~---:jft']f~il(l flf4\~·h1~fTt\Tk~l;1 \ll,t\~fl h\kz.\Dt\~lt\~,ll:f 
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MDnrJ•I~a \,VIfJJ..di.IJ LABORATORIES 

-

RER = I ~ed Value- Dup Value I 
((Reported Value Error)2 + (Dup Error)2)Yz 

Note: Use'TPU in place of error ifTPU is calculated. 
----- -

Precasion 
Control 

Chart 

PARAMETER METHOD- ' OC TYPE I PERIOD COVERED 

Duplicate Precision -OZ· o MEAN• 
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Upper Control .!JJ:. 
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l[iELAB aaRB LAIIDAATDRIEB 

PARAMETER 
METHOD 

Percent Reco'' 

@foss 1/Y Cff~o {1,4-{d-/.- ~ oz, o 

= (Measured Activity of Standard Reference Material) x I 00 (Actual Activity of Standard Reference Material) 

QCTYPE 
PERIOD COVERED Laboratory Control Sample 
MEAN• 

Accur 
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Cl 

so-
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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.V9 = 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 beneath 0.9 mgjcm2 

aluminized mylar. 

METHOD OF CALIBRATIOK 

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 UKCERTAIKTY (99t Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82t 
± 0.15t 
± 2.97t 

7_,_,_ 4., 
Date 

REFERENCES 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATIOK OK RBVBRSB• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 5()3.9201 Fax (818) 503-0764 
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CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 47.25 nci Serial Number A953 

Reference Date July 1. 1993 Half-Lifeca., 30.0 ± 0.2 years 

PRINCIPAL EIIISSIOMSc 1
, 

beta 

SOURCE DESCRIPl'ION 

Energy CkeVl 

E.,. = 188 
E._ = 1175 

Intensity C!tl 

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 OP' 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 UNCERTAINTY (99, Confidence Level) 

Systeaatic uncertainty 
Weighing uncertainty 
Total uncertainty 

calibra~abdratory 

BEFEBENCES 

± 2.821 
± 0.141 
± 2.96t 

. , 

(1) Table of Radioactive Isotages, 7th edition, 1986. 

• I.BAK TEST CBRTIP'ICATIOII 011 RBVBRSB • 

Date 

North American Scientific, Inc. 7435 Greenbush /we., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0184 
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CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STAHDARD 

Radionuclide cs-137 Activity 46.02 nci Serial Num.ber A952 

Reference Date July 1. 1993 Half-Life<l.) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS< 1
) 

beta 

SOURCE DESCRIPTION 

Energy CkeV) 

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 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 (99t Confidence Level) 

Systematic uncertainty 
Weighinq uncertainty 
Total uncertainty 

± 2.82i 
± 0.15i 
± 2.97t 

7_,.,_ 4"3 

REFERENCES 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TBS'r CBR'l'IFICATIOM OM RBVBRSB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503.a784 
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CERI,IF1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.25 nci Serial Number A953 

Reference Date July 1. 1993 Half-Life(l.) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS( l.) 

beta 

SOURCE DESCRIPTION 

Energy CkeY) 

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 

REFERENCES 

± 2.82' 
± 0.14' 
± 2.96' 

- 1 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CBR'l'IFICATIOII 011 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-Life11 ) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS11 l 

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 mgjcm3 

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 (99t Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty. 

Calibration Laboratory 

REFERENCES 

± 2.82t 
± 0.15t 
± 2.97t 

(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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CERI'IFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionucli<;ie cs-137 Activity 47.66 nCi Serial Number A955 

Reference Date July 1. 1993 Half-Life<J.> 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS< 1 > 

beta 

SOURCE DESCRIPI'ION 

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 211 diameter by 0.25 11 thick stainless 

steel planchet. The active element is sealed beneath 0.9 mgjcm2 

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 UNCERTAIIITY (99t Confidence Level) 

REFERENCES 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.821 
± 0.14' 
± 2.96t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION 011 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-LifeCl.) 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS(l.) 

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% 
± 0.15% 
± 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 
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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 CkeVl 

E.'"il = 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 OP 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' 

(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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CERI,IF1CATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.97 nci serial Number A958 

Reference Date July 1. 1993 Half-Life<l.l 30.0 ± 0.2 years 

PRINCIPAL EMISSIONS(].) 

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 (99t Confidence Level) 

REFERENCES 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82t 
± 0.14t 

·± 2.96t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON RBVBRSB• 

:, .. 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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CERI,IFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionucli~e 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 > 

beta 

SOURCE DESCRIPTION 

Energy CkeV) 

E.V9 = 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 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 (994 Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.144 
± 2.96% 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION 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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CEKfiFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 48.48 nci Serial Number A960 

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 mgjcm3 

aluminized mylar. 

METHOD OP 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 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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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 EMISSIONS11> 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E.VCJ = 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 mgjcm~ 
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 UMCBRTAIMTY (99t Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.821 
± 0.141 
± 2.96t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CBRTIFICATIOII Oil RBVERSB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91606 (818) 503-9201 Fax (818) 5Q3.0764 
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CERI'IF'ICATE OF CALmRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 3.944 nci Serial Number A962 

Reference Date July 1. 1993 Half Life<~> 432.7 ± 0.5 years 

PRINCIPAL EMISSIONs<~> 

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 ) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.74% 
± 0.85% 
± 3.59' 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TBS'l' 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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CERI'IF1CATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.527 nci Serial Number A963 

Reference Date July 1. 1993 Half LifeC 1
) 432.7 ± 0.5 years 

PRINCIPAL EMISSIONSc 1
) 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeY) 

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 ( 99i Confidence Level ) 

REFERENCES 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74t 
± 1.21% 
± 3.95t 

(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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CEKfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.805 nCi Serial Number A964 

Reference Date --~J~u~l,y~1~·~1~9~9~3~ Half Life< 1 l 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 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 ) 

REFEBENCES 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74t 
± 0.61t 
± 3.35t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LBA1t TBS'l' CERTIFICA'l'IOif Olf RBVER.SB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 5Q3.0764 
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CERI'IF'ICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.628 nci Serial Number A965 

Reference Date July 1. 1993 Half Life< 1 > 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS< 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 3 8 mm active diameter in a so. 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 ) 

REFERENCES 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74t 
± Q.97t 
± 3.71t 

(1) Table of Radioactive Isotopes, 7th edition, 1986 • 

• LEAl( TEST CERTIFICATION OM RBVBRSB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91606 (818) 503-9201 Fax (818) 5Q3.0764 
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CERTIFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionucl.ide Aln-241 Activity 4.837 nci Serial Number A966 

Reference Date July 1. 1993 Half Life( 1 , 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS11 > 

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 ( 99t Confidence Level ) 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.74% 
± 0.57% 
± 3.31% 

(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) 5()3.9201 Fax (818) 503-0764 
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MODEL CAL2710 ALPHA STANDARD 

Radionuclide Aln-241 Activity 5.188 nci serial Number A967 

Reference Date July 1. 1993 Half LifeC1l 432.7 ± 0.5 years 

PRINCIPAL EMISSIONS< 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 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 La~atory 

REFERENCES 

± 2.74t 
± 0.69t 
± 3.43t 

(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 CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 3.583 nci Serial Number A968 

Reference Date July 1. 1993 Half Life<l.) 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 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 

± 2.741 
± 1.331 
± 4.07t 

,_,.,. '., 
calibration Laboratory 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 
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CERiiiF1CATE 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~·~1u9~9~3~ 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 
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 
± 0.81t 
± 3.55' 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON RBVBRSB• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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CERI1F'ICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Aln-241 Activity 5.441 nci Serial Number A970 

Reference Date --~J~u~l~y~1~·~1u9~9~3~ Half LifeC 1 > 432.7 ± 0.5 years 

PRINCIPAL EMISSIONSc 1 > 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeYl 

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 
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.o764 

123 



CERI'IF'ICATE OF CALmRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.608 nci Serial Number A971 

Reference Date July 1. 1993 Half Life(l) 432.7 ± 0.5 years 

PRINCIPAL EMISSIONSc 1
l 

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 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 ( 99l Confidence Level ) 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

• Calibration Laboratory 

REFERENCES 

± 2.741 
± 0.89l 
± 3.63%" 

(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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~ 
N 
c.n 

,, :,( ,. 
\f ,m, 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Sample 
Weight 

0.0000 
0.0002 
0.0004 
0.0005 
0.0006 
0.0008 
0.0010 
0.0012 
0.0014 
0.0016 
0.0018 
0.0020 
0.0022 
0.0024 
0.0026 
0.0028 
0.0030 
0.0032 
0.0034 
0.0036 
0.0038 
0.0040 
0.0042 
0.0044 
0.0046 
0.0048 
0.0050 
0.0052 
0.0054 
0.0056 
0.0058 
0.0068 
0.0062 
0.0063 
0.0064 
0.0066 
0.0068 
0.0070 
0.0072 
0.0074 
0.0076 
0.0078 
0.0080 
0.0082 
0.0084 
0.0086 
0.0088 
0.0090 
0.0092 
0.0094 

Planchet! A 

Gross Tare Net 
Weight Weight Weight 

9.7559 9.7557 0.0002 
9.9290 9.9227 0.0063 
9.7370 9.7210 0.0160 
9.8709 9.8388 0.0321 
9.9825 9.9181 0.0644 
9.9936 9.9130 0.0806 
9.7966 9.7002 0.0964 
9.9888 9.8623 0.1265 

10.0021 9.8442 0.1579 

Sample Sample 
Efficiency Weight 

0.2295 0.0096 
0.2290 0.0098 
0.2286 0.0100 
0.2281 0.0102 
0.2277 0.0104 
0.2272 0.0106 
0.2268 0.0108 
0.2263 0.0110 
0.2259 0.0112 
0.2254 0.0114 
0.2250 0.0116 
0.2245 0.0118 
0.2241 0.0120 
0.2236 0.0122 
0.2232 0.0124 
0.2227 0.0126 
0.2223 0.0128 
0.2219 0.0130 
0.2214 0.0132 
0.2210 0.0134 
0.2205 0.0136 
0.2201 0.0138 
0.2197 0.0140 
0.2192 0.0142 
0.2188 0.0144 
0.2184 0.0146 
0.2179 0.0148 
0.2175 0.0150 
0.2171 0.0152 
0.2166 0.0154 
0.2162 0.0156 
0.2158 0.0158 
0.2153 0.0159 
0.2149 0.0160 
0.2145 0.0162 
0.2141 0.0164 
0.2136 0.0166 
0.2132 0.0168 
0.2128 0.0170 
0.2124 0.0172 
0.2120 0.0174 
0.2115 0.0176 
0.2111 0.0178 
0.2107 0.0180 
0.2103 0.0182 
0.2099 0.0184 
0.2094 0.0186 
0.2090 0.0188 
0.2086 0.0190 
0.2082 0.0192 

Planchet! B PlanchettC 

Gross Tare Net Gross Tare 
Weight Weight Weight Weight Weight 

9.8509 9.8504 0.0005 10.0810 10.0803 
9.8980 9.8915 0.0065 9.9321 9.9258 
9.6844 9.6685 0.0159 9.7713 9.7554 
9.8941 9.8619 0.0322 9.7464 9.7143 

10.0012 9.9374 0.0638 9.8875 9.8234 
9.9234 9.8432 0.0802 10.0320 9.9520 

10.0739 9.9775 0.0964 9.8130 9.7167 
9.9008 9.7747 0.1261 9.8587 9.7320 

10.0280 9.8707 0.1573 10.0517 9.8940 

5ample Sample Sample 
Efficiency Weight Efficiency 

0.2078 0.0194 0.1882 
0.2074 0.0196 0.1878 
0.2070 0.0198 0.1874 
0.2066 0.0200 0.1870 
0.2061 0.0202 0.1867 
0.2057 0.0204 0.1863 
0.2053 0.0206 0.1859 
0.2049 0.0208 0.1856 
0.2045 0.0210 0.1852 
0.2041 0.0212 0.1848 
0.2037 0.0214 0.1845 
0.2033 0.0216 0.1841 
0.2029 0.0218 0.1837 
0.2025 0.0220 0.1834 
0.2021 0.0222 0.1830 
0.2017 0.0224 0.1826 
0.2013 0.0226 0.1823 
0.2009 0.0228 0.1819 
0.2005 0.0230 0.1816 
0.2001 0.0232 0.1812 
0.1997 0.0234 0.1808 
0.1993 0.0236 0.1805 
0.1989 0.0238 0.1801 
0.1985 0.0240 0.1798 
0.1981 0.0242 0.1794 
0.1977 0.0244 0.1790 
0.1973 0.0246 0.1787 
0.1969 0.0248 0.1783 
0.1966 0.0250 0.1780 
0.1962 0.0252 0.1776 
0.1958 0.0254 0.1773 
0.1954 0.0256 0.1769 
0.1950 0.0258 0.1766 
0.1946 0.0260 0.1762 
0.1942 0.0262 0.1759 
0.1938 0.0264 0.1755 
0.1935 0.0266 0.1752 
0.1931 0.0268 0.1748 
0.1927 0.0270 0.1745 
0.1923 0.0272 0.1741 
0.1919 0.0274 0.1738 
0.1915 0.0276 0.1735 
0.1912 0.0278 0.1731 
0.1908 0.0280 0.1728 
0.1904 0.0282 0.1724 
0.1900 0.0284 0.1721 
0.1897 0.0286 0.1717 
0.1893 0.0288 0.1714 
0.1889 0.0290 0.1711 
0.1885 0.0292 0.1707 

LB770-2 Gross( ca Absorption Curve, 1998 

'{~ 

Average Planchet! A 

Net Planchet! Gross 
BKGCPM NetCPM 

Weight Weight CPM 
0.0007 0.000467 321 0.134 320.9 
0.0063 0.006300 309.9 0.113 309.8 
0.0159 0.015933 285.1 0.169 284.9 
0.0321 0.032133 224.2 0.143 224.1 
0.0641 0.064100 142.6 0.131 142.5 
0.0800 0.080267 129.7 0.136 129.6 
0.0963 0.096367 108.4 0.144 108.3 
0.1267 0.126433 87.3 0.099 87.2 
0.1577 0.157633 72.9 0.081 72,11 

Sample Sample Sample Sample 
Weight Efficiency I Weight Efficiency 

0.0294 0.1704 0.0392 0.1543 
0.0296 0.1700 0.0394 0.1540 
0.0298 0.1697 0.0396 0.1537 
0.0300 0.1694 0.0398 0.1534 
0.0302 0.1690 0.0400 0.1531 
0.0304 0.1687 0.0402 0.1528 
0.0306 0.1684 0.0404 0.1525 
0.0308 0.1680 0.0406 0.1522 
0.0310 0.1677 0.0408 0.1519 
0.0312 0.1674 0.0410 0.1516 
0.0314 0.1670 0.0412 0.1513 
0.0316 0.1667 0.0414 0.1510 
0.0318 0.1664 0.0416 0.1507 
0.0320 0.1660 0.0418 0.1504 
0.0321 0.1657 0.0420 0.1501 
0.0322 0.1654 0.0422 0.1498 
0.0324 0.1651 0.0424 0.1495 
0.0326 0.1647 0.0426 0.1492 
0.0328 0.1644 0.0428 0.1489 
0.0330 0.1641 0.0430 0.1486 
0.0332 0.1638 0.0432 0.1483 
0.0334 0.1634 0.0434 0.1480 
0.0336 0.1631 0.0436 0.1477 
0.0338 0.1628 0.0438 0.1474 
0.0340 0.1625 0.0440 0.1471 
0.0342 0.1621 0.0442 0.1468 
0.0344 0.1618 0.0444 0.1465 
0.0346 0.1615 0.0446 0.1462 
0.0348 0.1612 0.0448 0.1459 
0.0350 0.1609 0.0450 0.1457 
0.0352 0.1605 0.0452 0.1454 
0.0354 0.1602 0.0454 0.1451 
0.0356 0.1599 0.0456 0.1448 
0.0358 0.1596 0.0458 0.1445 
0.0360 0.1593 0.0460 0.1442 
0.0362 0.1589 0.0462 0.1439 
0.0364 0.1586 0.0464 0.1436 
0.0366 0.1583 0.0466 0.1434 
0.0368 0.1580 0.0468 0.1431 
0.0370 0.1577 0.0470 0.1428 
0.0372 0.1574 0.0472 0.1425 
0.0374 0.1571 0.0474 0.1422 
0.0376 0.1568 0.0478 0.1419 
0.0378 0.1564 0.0478 0.1417 
0.0380 0.1561 0.0480 0.1414 
0.0382 0.1558 0.0482 0.1411 
0.0384 0.1555 0.0484 0.1408 
0.0386 0.1552 0.0486 0.1405 
0.0388 0.1549 0.0488 0.1403 
0.0390 0.1546 0.0490 0.1400 

Planchet! B 

Gross 
BKGCPM 

CPM 
324.2 0.134 

0 0.113 
274.4 0.169 
223.4 0.143 
151.4 0.131 
130.6 0.136 
113.5 0.144 
84.9 0.099 
75.8 0.081 

Sample 
Weight 

0.0492 
0.0494 
0.0496 
0.0498 
0.0500 
0.0502 
0.0504 
0.0506 
0.0508 
0.0510 
0.0512 
0.0514 
0.0516 
0.0518 
0.0520 
0.0522 
0.0524 
0.0526 
0.0528 
0.0530 
0.0532 
0.0534 
0.0536 
0.0538 
0.0540 
0.0542 
0.0544 
0.0546 
0.0548 
0.0550 
0.0552 
0.0554 
0.0556 
0.0558 
0.0560 
0.0562 
0.0564 
0.0566 
0.0568 
0.0570 
0.0572 
0.0574 
0.0576 
0.0578 
0.0580 
0.0582 
0.0584 
0.0586 
0.0588 
0.0590 

'4 

PlanchettC 
Average 

Activity Average 

Gross Added in Efficiency 
NetCPM BKGCPM NetCPM CPM 

CPM DPM CPMIDPM 

324.1 326.3 0.134 326.2 323.7 1351.98 0.239426 

-0.1 310.8 0.113 310.7 310.2 1351.98 0.229469 

274.2 271.9 0.169 271.7 277.0 1351.98 0.204858 

223.3 227.2 0.143 227.1 224.8 1351.98 0.166267 

151.3 129.9 0.131 129.8 141.2 1351.98 0.104416 

130.5 118.1 0.136 118.0 126.0 1351.98 0.093195 

113.4 112.1 0.144 112.0 111.2 1351.98 0.082242 

84.8 81.9 0.099 81.8 84.6 1351.98 0.062576 

75.7 75.1 0.081 75.0 74.5 1351.98 0.055118 

Sample Sample Sample Sample Sample 

Efficiency Weight Efficiency Weight Efficiency 

0.1397 0.0592 0.1265 0.0690 0.1146 

0.1394 0.0594 0.1263 0.0692 0.1143 

0.1392 0.0596 0.1260 0.0694 0.1141 

0.1389 0.0598 0.1258 0.0696 0.1139 

0.1386 0.0600 0.1255 0.0698 0.1137 

0.1383 0.0602 0.1253 0.0700 0.1134 

0.1381 0.0604 0.1250 0.0702 0.1132 

0.1378 0.0606 0.1248 0.0704 0.1130 
0.1375 0.0608 0.1245 0.0706 0.1128 

0.1372 0.0610 0.1243 0.0708 0.1125 
0.1370 0.0612 0.1240 0.0710 0.1123 

0.1367 0.0614 0.1238 0.0712 0.1121 

0.1364 0.0616 0.1235 0.0714 0.1119 
0.1361 0.0618 0.1233 0.0716 0.1116 

0.1359 0.0620 0.1230 0.0718 0.1114 

0.1356 0.0622 0.1228 0.0720 0.1112 

0.1353 0.0624 0.1226 0.0722 0.1110 

0.1351 0.0626 0.1223 0.0724 0.1108 
0.1348 0.0628 0.1221 0.0726 0.1105 
0.1345 0.0630 0.1218 0.0728 0.1103 

0.1343 0.0632 0.1216 0.0730 0.1101 

0.1340 0.0634 0.1213 0.0732 0.109S 

0.1337 0.0636 0.1211 0.0734 0.1097 

0.1335 0.0638 0.1209 0.0736 0.1094 

0.1332 0.0640 0.1206 0.0738 0.1092 
0.1329 0.0641 0.1204 0.0740 0.1090 

0.1327 0.0642 0.1201 0.0742 0.1088 
0.1324 0.0644 0.1199 0.0744 0.1086 

0.1322 0.0646 0.1197 0.0746 0.1084 

0.1319 0.0648 0.1194 0.0748 0.1081 

0.1316 0.0650 0.1192 0.0750 0.1079 

0.1314 0.0652 0.1190 0.0752 0.1077 

0.1311 0.0654 0.1187 0.0754 0.1075 
0.1309 0.0656 0.1185 0.0756 0.1073 

0.1306 0.0658 0.1183 0.0758 0.1071 

0.1303 0.0660 0.1180 0.0760 0.1069 

0.1301 0.0662 0.1178 0.0762 0.1067 

0.1298 0.0664 0.1176 0.0764 0.1064 

0.1296 0.0666 0.1173 0.0766 0.1062 

0.1293 0.0668 0.1171 0.0768 0.1060 
0.1290 0.0670 0.1169 0.0770 0.1058 
0.1288 0.0672 0.1166 0.0772 0.1056 
0.1285 0.0674 0.1164 0.0774 0.1054 

0.1283 0.0676 0.1162 0.0776 0.1052 
0.1280 0.0678 0.1159 0.0778 0.1050 
0.1278 0.0680 0.1157 0.0780 0.1048 
0.1275 0.0682 0.1155 0.0782 0.1046 
0.1273 0.0684 0.1152 0.0784 0.1044 
0.1270 0.0686 0.1150 0.0786 0.1041 

0.1268 0.0688 0.1148 0.0788 0.1039 



Sample Sample Sample Sample Sample Sample 

Weight Efficiency Weight Efficiency Weight Efficiency 

0.0790 0.1037 0.0888 0.0939 0.0986 0.0851 

0.0792 0.1035 0.0890 0.0937 0.0988 0.0849 

0.0794 0.1033 0.0892 0.0936 0.0990 0.0847 

0.0796 0.1031 0.0894 0.0934 0.0992 0.0846 

0.0798 0.1029 0.0896 0.0932 0.0994 0.0844 

0.0800 0.1027 0.0898 0.0930 0.0996 0.0842 

0.0802 0.1025 0.0900 0.0928 0.0998 0.0841 

0.0803 0.1023 0.0902 0.0926 0.1000 0.0839 

0.0804 0.1021 0.0904 0.0925 0.1002 0.0837 

0.0806 0.1019 0.0906 0.0923 0.1004 0.0836 

0.0808 0.1017 0.0908 0.0921 0.1006 0.0834 

0.0810 0.1015 0.0910 0.0919 0.1008 0.0832 

0.08t2 0.1013 0.0912 0.0917 0.1010 0.0831 

0.0814 0.1011 0.0914 0.0915 0.1012 0.0829 

0.0816 0.1009 0.0916 0.0914 0.1014 0.0827 

0.0818 0.1007 0.0918 0.0912 0.1016 0.0826 

0.0820 0.1005 0.0920 0.0910 0.1018 0.0824 

0.0822 0.1003 0.0922 0.0908 0.1020 0.0822 

0.0824 0.1001 0.0924 0.0906 0.1022 0.0821 

0.0826 0.0999 0.0926 0.0905 0.1024 0.0819 

0.0828 0.0997 0.0928 0.0903 0.1026 0.0817 

0.0830 0.0995 0.0930 0.0901 0.1028 0.0816 

0.0832 0.0993 0.0932 0.0899 0.1030 0.0814 

0.0834 0.0991 0.0934 0.0897 0.1032 0.0813 

0.0836 0.0989 0.0936 0.0896 0.1034 0.0811 

0.0838 0.0987 0.0938 0.0894 0.1036 0.0809 

0.0840 0.0985 0.0940 0.0892 0.1038 0.0808 

0.0842 0.0983 0.0942 0.0890 0.1040 0.0806 

0.0844 0.0981 0.0944 0.0889 0.1042 0.0805 

0.0846 0.0979 0.0946 0.0887 0.1044 0.0803 

0.0848 0.0977 0.0948 0.0885 0.1046 0.0801 

0.0850 0.0975 0.0950 0.0883 0.1048 0.0800 

0.0852 0.0974 0.0952 0.0882 0.1050 0.0798 

0.0854 0.0972 0.0954 0.0880 0.1052 0.0797 

0.0856 0.0970 0.0956 0.0878 0.1054 0.0795 

0.0858 0.0968 0.0958 0.0876 0.1056 0.0794 

0.0860 0.0966 0.0960 0.0875 0.1058 0.0792 

0.0862 0.0964; 0.0962 0.0873 0.1060 0.0790 

0.0864 0.0962 0.0964 0.0871 0.1062 0.0789 

0.0866 0.0960 0.0964 0.0869 0.1064 0.0787 

0.0868 0.0958 0.0966 0.0868 0.1066 0.0786 

0.0870 0.0956 0.0968 0.0866 0.1068 0.0784 
I" 0.0872 0.0954! 0.0970 0.0864 0.1070 0.0783 

0.0874 0.0952 0.0972 0.0862 0.1072 0.0781 

c: 0.0876 0.0951 
0.0878 0.0949 

0.0974 0.0861 
0.0976 0.0859 

0.1074 0.0779 
0.1076 0.0778 

0.0880 0.0947 0.0978 0.0857 0.1078 0.0776 

0.0882 0.0945 0.0980 0.0856 0.1080 0.0775 
0.0884 0.0943 0.0982 0.0854 0.1082 0.0773 
0.0886 0.0941 0.0984 0.0852 - !J.1084 0.0772 

LB770-2 Gross[~·"! Absorption Curve. 1998 

~ 

Sample Sample Sample Sample 

Wei!lht Efficiency Weight Efficiency 

0.1086 0.0770 0.1186 0.0697 
0.1088 0.0769 0.1188 0.0696 
0.1090 0.0767 0.1190 0.0695 
0.1092 0.0766 0.1192 0.0693 
0.1094 0.0764 0.1194 0.0692 
0.1096 0.0763 0.1196 0.0691 
0.1098 0.0761 0.1198 0.0689 
0.1100 0.0760 0.1200 0.0688 
0.1102 0.0758 0.1202 0.0686 
0.1104 0.0757 0.1204 0.0685 
0.1106 0.0755 0.1206 0.0684 
0.1108 0.0754 0.1208 0.0682 
0.1110 0.0752 0.1210 0.0681 
0.1112 0.0751 0.1212 0.0680 
0.1114 0.0749 0.1214 0.0678 
0.1116 0.0748 0.1216 0.0677 
0.1118 0.0746 0.1218 0.0676 
0.1120 0.0745 0.1220 0.0674 
0.1122 0.0743 0.1222 0.0673 
0.1124 0.0742 0.1224 0.0672 
0.1126 0.0740 0.1226 0.0670 
0.1128 0.0739 0.1228 0.0669 
0.1130 0.0737 0.1230 0.0668 
0.1132 0.0736 0.1232 0.0666 
0.1134 0.0734 0.1234 0.0665 
0.1136 0.0733 0.1236 0.0664 
0.1138 0.0731 0.1238 0.0662 
0.1140 0.0730 0.1240 0.0661 
0.1142 0.0729 0.1242 0.0660 
0.1144 0.0727 0.1244 0.0658 
0.1146 0.0726 0.1246 0.0657 
0.1148 0.0724 0.1248 0.0656 
0.1150 0.0723 0.1250 0.0655 
0.1152 0.0721 0.1252 0.0653 
0.1154 0.0720 0.1254 0.0652 
0.1156 0.0719 0.1256 0.0651 
0.1158 0.0717 0.1258 0.0649 
0.1160 0.07161 0.1260 0.0648 
0.1162 0.0714 0.1262 0.0647 
0.1164 0.0713 0.1264 0.0646 
0.1166 0.0711 0.1264 0.0644 
0.1168 0.0710 0.1266 0.0643 
0.1170 0.0709 0.1268 0.0642 
0.1172 0.0707 0.1270 0.0640 
0.1174 0.0706 0.1272 0.0639 
0.1176 0.0704 0.1274 0.0638 
0.1178 0.0703 0.1276 0.0637 
0.1180 0.0702 0.1278 0.0635 
0.1182 0.0700 0.1280 0.0634 
0.1184 0.0699 0.1282 0.0633 

Sample 
Weight 

0.1284 
0.1286 
0.1288 
0.1290 
0.1292 
0.1294 
0.1296 
0.1298 
0.1300 
0.1302 
0.1304 
0.1306 
0.1308 
0.1310 
0.1312 
0.1314 
0.1316 
0.1318 
0.1320 
0.1322 
0.1324 
0.1326 
0.1328 
0.1330 
0.1332 
0.1334 
0.1336 
0.1338 
0.1340 
0.1342 
0.1344 
0.1346 
0.1348 
0.1350 
0.1352 
0.1354 
0.1356 
0.1358 
0.1360 
0.1362 
0.1364 
0.1366 
0.1368 
0.1370 
0.1372 
0.1374 
0.1376 
0.1378 
0.1380 
0.1382 

Sample Sample Sample Sample Sample i 
Efficiency I Weight Efficiency Weight Efficiency: 

0.0632 0.1384 0.0572 0.1484 0.0518, 

0.0630 0.1386 0.0571 0.1486 0.0517' 

0.0629 0.1388 0.0570 0.1488 0.0516 

0.0628 0.1390 0.0569 0.1490 0.0515~ 

0.0627 0.1392 0.0567 0.1492 0.0514 

0.0625 0.1394 0.0566 0.1494 0.0513 1 

0.0624 0.1396 0.0565 0.1496 0.0512 

0.0623 0.1398 0.0564 0.1498 0.0511: 

0.0622 0.1400 0.0563 0.1500 0.0510 
0.0620 0.1402 0.0562 0.1502 0.0509 
0.0619 0.1404 0.0561 0.1504 0.0508 

0.0618 0.1406 0.0560 0.1506 0.0507 
0.0617 0.1408 0.0558 0.1508 0.0506 
0.0615 0.1410 0.0557 0.1510 0.0505 
0.0614 0.1412 0.0556 0.1512 0.0504 
0.0613 0.1414 0.0555 0.1514 0.0503

1 

0.0612 0.1416 0.0554 0.1516 0.0502 
0.0611 0.1418 0.0553 0.1518 0.0501 
0.0609 0.1420 0.0552 0.1520 0.0500 
0.0608 0.1422 0.0551 0.1522 0.0499 
0.0607 0.1424 0.0550 0.1524 0.0498 
0.0606 0.1426 0.0549 0.1526 0.0497: 

0.0605 0.1428 0.0547 0.1528 0.0496 
0.0603 0.1430 0.0546 0.1530 0.0495! 
0.0602 0.1432 0.0545 0.1532 0.0494 
0.0601 0.1434 0.0544 0.1534 0.0493! 
0.0600 0.1436 0.0543 0.1536 0.0492 
0.0599 0.1438 0.0542 0.1538 0.0491 
0.0597 0.1440 0.0541 0.1540 0.0490 
0.0596 0.1442 0.0540 0.1542 0.0489 
0.0595 0.1444 0.0539 0.1544 0.0488 
0.0594 0.1446 0.0538 0.1546 0.0487 
0.0593 0.1448 0.0537 0.1548 0.0486 
0.0592 0.1450 0.0536 0.1550 0.0485 
0.0590 0.1452 0.0535 0.1552 0.0484 
0.0589 0.1454 0.0534 0.1554 0.0483 
0.0588 0.1456 0.0532 0.1556 0.0482 
0.0587 0.1458 0.0531 0.1558 0.0481 
0.0586 0.1460 0.0530 0.1560 0.0480 
0.0585 0.1462 0.0529 0.1562 0.0479 
0.0583 0.1464 0.0528 0.1564 0.0478: 
0.0582 0.1466 0.0527 0.1566 0.0477 
0.0581 0.1468 0.0526 0.1568 0.0476 
0.0580 0.1470 0.0525 0.1570 0.0476 
0.0579 0.1472 0.0524 0.1572 0.0475 
0.0578 0.1474 0.0523 0.1574 0.0474. 

0.0576 0.1476 0.0522 0.1576 0.0473, 
0.0575 0.1478 0.0521 0.1576 0.0472!' 
0.0574 0.1480 0.0520 0.1578 0.04711 
0.0573 0.1482 0.0519 0.1580 0.04701 



LB770-2 Gross~ ·<_Absorption Curve,1998 

{ 
..,. 

I: PlanchettA PlanchettB PlanchettC Average PlanchettA Planchett B PlanchettC 
Average 

Activity Average 

$<1~1 Gross Tare Net Gross Tare Net Gross Tare Net Planchett Gross 
BKGCPM NetCPM 

Gross 
BKGCPM NetCPM 

Gross 
BKGCPM NetCPM CPM 

Added in Efficiency 

~,b;,,Ji~' Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight CPM CPM CPM DPM CPM/DPM 

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 

6 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 1351.98 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 1351.98 0.062576 

9 10.0021 9.8442 0.1579 10.0280 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 0.055118 

Sample Sample 
Weight Efficiency 

Sample Sample 
Weioht Efficiency 

Sample Sample 
Weight Efficiency 

Sample Sam~ 
Weioht Efficie 

Sample Sample 
Weight Efficiency 

0.1582 0.0469 0.1682 0.0425 0.1782 0.0385 0.1882 0.0348 0.1982 0.0315 

0.1584 0.0468 0.1684 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 0.03131 

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 0.1998 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 0.1810 0.0374 0.1910 0.0339 

0.1612 0.0455 0.1712 00412 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 0.1816 0.0372 0.1916 0.0337 

0.1618 0.0452 0.1718 0.0410 0.1818 0.0371 0.1918 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 0.1826 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 

0.1636 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 0.0328 

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 0.174'8 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 0.04351 0.1758 0.0394 0.1858 0.0357 0.1958 0.0323 

0.1660 0.04341 0.1760 0.0393 0.1860 0.0356 0.1960 0.0322 

0.1662 0.0433 1 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 

0.1666 0.0431 0.1766 0.0391 0.1866 0.0354 0.1966 0.0320 

~ 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 0.04291 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 

0.1680 0.0425, 0.1780 0.0385 0.1880 0.0349 0.1980 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) ../ 

8) Standards Preparation Log ·.....--

9) Standards Certifications v-

10) Control Charts L 

11) Preparation for Instrument Standards ....-

12) Sealed Source Information ~ ..::::=. • 

13) "The Source" Certificates of Calibration L 

Comments: 

Comments 

ll-J4 -9B dqJ 

ll·;;)L/-98 ~ 

)J-dL/-98 ~ 

ll·JJ./-98 C!ao 
11-J4 ·98 ~ 

ll-;)J./-98 ~--

11-~l/ ·9CO c~ 

ll-dl/-98 6>o 
ll-d4 -Cjf? Coo 
tl-d4-qlQ CA(. 
il-J 4-18 ~ 
]1-J'I-18 (l'l 
1)-;).4-96 %' 

CORE LABORATORIES 
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1.) 

2.) 

3.) 

4.) 

5 .) 

6.) 

7.) 

CORE 
LABORATORIES 

Calculation of Chemical Recovery 

Cr ~ ( CPM, !Ej, ) x (V,) 
. DPM. V, 

Calculation for Total Efficiency 

Eft = Efd x Cr 

Calculation for DPM of Analyte 

DPM = CPM" 
a Eft 

Calculation for Detection Limit 

k 2 

(£)(!+~) Ld =-+2k 
T. 

Calculation for MDA 

MDA = Ld 
Eft 

Calculation for Total MDA 

MDA, ~MDA(~) 
Calculation for Error of Analyte 

En;, 

8.) Calculation for Error of Tracer 

1 
ErT;, = ~ 

"1/Cntg 

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 Minute 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 

Ld - Detection Limit 
k - 1.96 (2 sigma) 
Rb - Background Counts per Minute for a 

Nuclide 
Tb - 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 

Errtr - Error for a Tracer 
Cntg - Gross Counts for a Nuclide 

Errt - Total Error 

Err,~ I. 96 x DPM,(~) x ~Err,' + En;,' 

13 0 
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IMDVT.ARI CORE 

~ LABORATORIES 

Analysis 1So Pu Analyst -~, ....... 11-IL..I ___ Date 

Sample • 
ID 

Q8SX42- I 
· ~ 

3 

s 

7 

q 
/0 
/I 

•r /3 

3 -
.3/K/IJ 

/l11llPOLOt.J 

LC,J_/L!_ULOLs:_ 

_flSL 

/._()_L. 

SAMPLE VOLUME BOOK 

SOP CA-GLR-01.0 Rev l 

/Q- I..F9J' 

.. t 

Qc 
L 

FORM RAOCHEM-49, REV II 3 

Book Number 9 8 Q 31 Page Number 41 

131 



• 

I 

I 
I 

I 
I 
I 
I 
1 
I 
I 
I 

I 
I 
J 

t 
I 
I 
J 
J 

SAMPLE VOLUME BOOK CORE 

LAB9RATORIES I /. SOP CA-GLR-Ot.o a.v 2 

Analysis lSo Pv / "- e~yst ~ Date IP(2!!?, ~ 

~p_(_liO?~ -
L 

v 

L 

JJ, L 

v 
/ 

L 
L 

/ 

L 
L 

L 

FORM RADCHEM-49, REV II J 

Book Number 9 8 Q 31 Page Number 68 
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mow CORE 
LABORATORIES OUT OF CONTROL EVENT REPORT 

I, LOCATION (' ""+.~[')Q_) JOB/SAMPLES INVOLVED qbS84 'l- I ~8 
' 

PARAMETER \SI:'J \--'\.) METHOD ( '.n luf""--\\J 

DATE OCCURRED ru· .. 'Lc-C\'3 COMPLETED BY CD~ DATE }0-~ 
OUT OF CONTROL EVENT 

SAMPLE ANALYSIS QUALITY CONTROL ANALYSIS 

Holding time missed Blank value out of control 
Surr % rec. not within QC limits LCS % rec. not acceptable 
Calculation error Spike% rec. not acceptable 

~ 
Reporting error Duplicate RPD (RER) not acceptable 
Tracer % rec. not within QC limits 

2 

CALffiRATION 

Initial calibration not within QC limits Calibration Verification not within QC limits 

OTiiER (Explain) 

.. -, 
) CORRECTIVE ACTION 

Recalculate/report results Repeat QC analysis 
Reanalyze sample(s) Repeat calibration 

.~ 
~ 

Redigest/re-extract samples Prepare new standards -
Perform standard additions Perfonn instrument service 

OTHER (Explain) 

RESOLUTION -

APPROVED BY: 
Laboratory Supervisor/Manager Date 

QA/QC Coordinato~)jcW: ~\)~1kl=YW'::- Date lo/vh~ 
Case Narrative Required: Yes No 

AUTHORIZATION REQUIRED FOR _WORK RELEASE 
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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 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 T -0.000511 Chn **2 keV 

Flle: C:\USER\ALPHA\CALIB\CAL03487.CHN 
ACQUISITION: 512 Channels Spectrum AcquLred: 21-0ct-98 16:52:37 

L~ve Time: 7200.00 Rea~ Time: 7200.14 Sec. 
Spec<.:..::~:r. File: C: \USER\ALPHA\SA..'1PLES\ALPH3626.CHK 

background File: C:\USER\ALPHA\BKGND\B0003544.CHN 
l\;-.:.c:..i..de Linra.!"y~ ::.::\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 

l. 405.24 
2 .. 334 ... 59 

Tracer 282.33 

Nuclide 

Pu-238 
2. Pu-239 

T:::-acer Pu-242 

365 415 2.00 
305 355 ::0.00 

252 302 :.2.00 

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 

2 .. CC 0.96 27.04 
L:.OO .;. r"\f" 

v ... uv 6.00 
ll.OO 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 l.28 0.28 
9.767 l.OOOC 0.28 0.18 

59.242 6.0000 9.99 0.23 

A L s % Recovery 

308.0000 lCO.OO 
302.4800 98.21 

5.5200 1. 79 
246.0000 79.87 

56.4800 18.34 

CPM 

0.22 
C.C5 
L76 

% Error 

38.39 
80.02 
13.4-6 

Analyzeci By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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~ 
c.,.., 
c.n 

(/) ..... 
r::: 
::::s 
0 
0 

ALPH3626 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60 - -- ~ --- --

45 

30 

r---
I 

' - _i~,_A_ _!. 

3465.00 4100.25 

Tracer 
Pu-242 

! IIi: 
' n 1'/' II !I'' r~ :I\:!, ' I I I I I L II ~I 

i ,,,,!! 1:'! 

~ 
IV 1,1 ' I 

I II 1

i ll 
1 1/1 I I I I I. - ' '' II I ~ II \ 

I ,, 'lii' 
itl_r •: '!tt~u 1t ____ 1 

4735.50 
Energy (keV) 

Pu-239 

I 1\ 
~ /\ ~~ 

Pu-238 

• qj'l"' /1 
_ij- -"f\j\JJ VIl~ ~h "i" I 

5370.75 

I 
'1 

6006.00 

Acquired: 16:52:37 on 21-0ct-98 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 ~ 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 Aliqt:ot 
Tracer: 9.99 DPM 

DETECTOR: MCB 2 Input 3 (Det #19) 
Efficiency: 20.99% Chern. Recovery:105.82% 
Total Ef~.: 22.21% M.::.nual: 100. OO~o 

CALIBRATION: 3432.37 ~- 5.36816 * Chn + -0.000847 Chn **2 keV 
Original: 3432.37 T 5.4333 * Chn ~ -0.000847 Chn *~2 keV 

File: C:\ilSER\ALPHA\CA~IB\CAL03488.CHK 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:52:55 

Live ~ime: 7200.00 Re~l Time: 7200.l2 Sec. 
Spec~rl...t: Flie: C: \USER\ALPnA\SAM.PLES\ALPH3627 .CHJ.\ 

3acKgrou~d File: C:\USER\ALPHA\BKGND\B0003545.CHN 
N1..clide 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 

2" 3_:)9.37 
'"l.'!:a;.;er 286.33 

Nucllde 

?~-2.38 

2. Pu-239 
Tracer Pu-242 

372 422 2.00 
309 359 2.00 
256 306 6.00 

~ E c A y c J.J 

Br. Energy 
RatlO (keV) 

C .. 72 5499.07 
0.73 5156.60 
0.78 4900.00 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

0 

"' ... 

4.00 4.08 24.92 
2.CQ ...... 62 6.32 

l9.CO J.7.2 266.28 

R R E c T E D R E s u L T s 
Width Aliquot 
(keV) Tau DPM MDA 

9.34:. :..COOQ 0.93 C.3l 
9.587 1.0000 0.24 0.25 

29.299 3.0000 9.99 0.21 

A L s % Recovery 

342.0000 100.00 
331.2000 96.84 

10.8000 3.16 
304.0000 88.89 
27.2000 7.95 

CPM 

G.21 
G.05 
2.22 

% Error 

42.53 
88.25 
12.00 

Analyzed 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 
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c., 
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(/) ...... 
c 
::J 
0 
0 

ALPH3627 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60, 

45. -
~ i 

30 

'1 b 

' /-. 

3432.00 
l 

4063.50 
, . "' ' I!\ ,1 i· ·· ., 1 I ,' 

Tracer 
Pu-242 

II I, 

/1:, 

4695.00 
Energy (keV) 

l 

-, 
' 

Pu-239 
Pu-238 

!
r --- - 1~~. 
i I I I,'!' _U,l_~_Lr:: __ · N1 r, JAv~'JIJJ 

5326.50 
__ Ll __ 

---

' .. , 
i 

-r 

I 
l 

~~ 

5958.00 

Acquired: 16:52:55 on 21-0ct-98 Real Time: 7200.12 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH3627 .CHN 

Sample: 985847-2 ISO PU 

Detector: #19 MCB 2 Input 3 (Det #19) 
Type: ISO PU 



A T p H A v I s I 0 N s p E c T R A L 
Core Lab 

SAMPLE: 985847-3 ISO Pu 

A N A L Y S I S 

Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

vo:.llme: l Total, 1 Aliquot 
~=-acer: 9.99 DPM 

DETECTOR: MCB 2 Input 5 (Det #21) 
Efficiency: 23.41% Chern. Recovery: 74.57% 

Total Eff.: 17.46% Mar.ual:lOO.OQ% 

CALIBRATION: 3547.39 + 4.64706 * Chn T 0.000312 Chn **2 keV 

Original: 3547.39 + 4.7272 * Chn ~ 0.000312 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03489.CHN 
ACQuiSITION: 512 Channels Spectrum Acq~ired: 21-0ct-98 16:~3:29 

Live T~me: 7200.00 Real T1me: 7200.14 Sec. 

Spec~rum File: C:\USER\ALPHA\SAMPLES\AL?H3628.ChN 

Background File: C:\USER\ALPHA\BKGND\BOOC3546.CHN 

~~elide ~ibrary: 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 Net Area 

2 .. 
-:racer 

Tracer 

408.76 
338.59 
2S5.S9 

Nuclide 

Pu-238 
.?..:-239 

Pu-242 

369 
309 
256 

;) E c 
Br. 

Ratio 

0.72 
'7 , • 

i._,: .. I~ 

0.78 

419 2.00 
359 2.00 
30E 4~00 

A y c 
Energy 

(keVj 

5499.07 
5156.60 
4900.00 

0 

3.08 
1...00 

~LS .. CG 

R R E 
Width 
(keV) 

9.804 
S .. 7l7 

19.301 

,, 
'I' '-' E D 

Tau 

1.0000 
.:..oooo 
2.0000 

5.28 20.72 
:..2C 2.80 
:.72 209.28 

R E s u •" T s ~ 

Aliquot 
DPM MDA 

J.99 0.42 
J ... :3 0.30 
9.99 0.27 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fi:: 
Residuals 

301.0000 
289.4800 

11.5200 
240.0000 

49.4800 

100.00 
96.17 

3.83 
79.73 
16.44 

CPM 

0 .. 1':' 

J.Q2 
:.74 

% Error 

48.52 
141.20 
13.53 

Analyzed 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 
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f-* 
c.; 
c.c 

ALPH3628 

601 

45 

(() 

AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

i 

i 
-! 

c 30r 
:::l 
0 
0 

"t5' 

I 
I 

! --
lL _ 

3547.00 

! 

l ___ A /1_ :\ J.c_EiJ~ J 

4162.25 

·r racer 

Pu-242 

- --

4777.50 
Energy (keV) 

Pu-238 
Pu-239 

j 
! \ /. 

II' I' ' 
1, ! 11 ~. r\JJ\LD1! :. _ 

5392.75 

--

i 
-I 
--j 
l -l 
j 

~-j 
-~ 

__}I_ --~_lu 

6008.00 

Acquired: 16:53:29 on 21-0ct-98 Real Time: 7200.14 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH3628.CHN 
Sample: 985847-3 ISO PU 

Detector: #21 MCB 2 Input 5 (Det #21) 
Type: ISO PU 



A ~ P n 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 

SAI1PLE: 985847-4 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

lJolu~ne: 1 Total, 1 Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.74% Chern. Recovery: 63.87% 
Total Eff.: 13.25% Manual:100.00% 

CALIBRATION: 3450.5 + 5.33645 * Chn + -0.000684 Chn **2 keV 
Original: 3450.5 + 5.3903 x 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. 
Spectrc<m File: C: \USER\ALPHA \SAJ1PLES\ALPE3629. CHK 

Backgro~nd File: C:\USER\ALPHA\BKGND\B0003547.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Resu:ts: ALPH3629 
P E A K S 

Cnanne~ Start End FWHM Height Background Net Area 

.1.. 404.90 
2. 334.01 

Tracer 281.30 

Nuclide 

1. Pu-238 
2. ?c;.-239 

Tracer Pu-242 

365 
304 
252 

D :s c 
Br. 

Ratio 

0.72 
0.73 
0.78 

415 4.00 
354 2.00 
302 2.00 

A y ,, 
'--

Energy 
(keV) 

5499.07 
5156.60 
4900.00 

0 

3.00 
2.00 

12.00 

R R E 
Width 
(keV) 

19.130 
9.759 
9.902 

c T E D 

Tau 

2.0000 
1.0000 
1.0000 

2.88 
0.72 
1.20 

R E 

25.12 
8.28 

158.80 

s u T <T• s ..... 
Aliquot 

DPM 

1. 58 
0.52 
9.99 

MDA 

0.47 
0.36 
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 

83.9600 

lOO.OO 
S6.22 

3.78 
67.47 
28.75 

% 

CPM 

0.21 
0.07 
:.32 

Error 

41.41 
71.18 
15.50 

Analyzed By: (Dee Fairservis) 

C.-:ecked By: (Don Ukele) 
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ALPH3629 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60 ~··· 

45 

I 
t 

r· 

(/) 

c 30 
::J 
0 
0 

15 

i ,. 

--·------- -

3450.00 
n_ ,\_ il . A __ .M IL_H l\. !'\\ 

4088.00 

Acquired: 16:53:35 on 21-0ct-98 

I 

I 

Tracer 
Pu-242 

1 
. I 

J 11 : Pu-238 
lr\ '"''/1:! I Pu-23~J ---- · 

' I~'., .• J!\!II\1/1 If----·-·. I , 1 '' r,i,. 1 ,, 1 I I 
i' II!:,.,, . ' ' i I I 

~ \ ) ' ! i '! \ 1 ' :, ' !, f ! \ r / '• 1
1 
\ ~ 1 I / 

1 ,,,yj il. . .1\_t " ·. l .. 'c!.l _/LJAJ lc_l ----~u.L ...... L 

4726.00 5364.00 
Energy (keV) 

-1 
I 

-j 

=i 
- -- il 
6002.00 

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 
Cor.::: Lab 

SAI1PLE: 985847-5 ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Volume: ... Total, 1 Aliqt;.Ot 
·~·racer: 9.99 DPM 

DETECTOR: MCB 2 Input 7 (Det #23) 
Efficiency: 23.09% Chern. Recovery: 79.58% 
Total Eff.: 18.38% Manual:100.00% 

CAL:BRATION: 3463.05 + 5.20409 * Chn + -0.000446 Chn **2 keV 
Origi~a1: 3463.05 + 5.2464 * Chn + -0.000446 Chn **2 keV 

File: C: \USER\ALPHA \CALIB\CF.L03491. CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:53:42 

~-ve T~rne: 720C.OC Real ~~~e: 72CC.l4 Sec. 
Spec-crum F:...le: C:\USER\ALPEA\SAMPLES\ALPH3630.CEN 

Background File: C:\USER\ALPHA\BKGND\B0003548.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS ~etnod: Relative Region-of-Interest 
Slope Recalibration 

Results: ALPH3630 
PEI>.KS 

~ha~~e~ Sta~t EnO Height Background 

1 405.31 365 415 4.00 4.00 1. 68 .... 
2. 335.05 305 355 2.00 :!..00 0.96 

T:::-acer 282.98 253 303 8.00 17.00 0.72 

D E c A y c 0 R R E ~ T E D R E '-' 

Net Area CPM 

35.32 0.29 
3.04 0.03 

220.28 l. 84 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio 

~- Pt;.-238 0.72 
2. P~-239 0.73 

Tracer Pu-242 0.78 

(keV} 

5499.07 
5156.6C 
4900.00 

(keV) 

19.370 
9.810 

39.613 

Tau 

2.0000 
:.0000 
4.0000 

DPM 

:. 60 
J.l4 
9.99 

MDA % Error 

0.30 33.80 
0.27 129.84 
0.26 13.18 

T 0 T A L S % Recovery 

Analyzed 3y: 

Checked By: 

Gross Cour,t. 
Net F .. rea 
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) 

142 



~ 
~ 
v.:: 
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0 

ALPH3630 AlpllaVision Relative Region-Of-Interest (Slope Recalibration) 

60· I 
( 

i 

45 

30 

15 

3463.00 
j 11 

I 
/l}l_ --- -- -- J.\ 

4099.75 

Acquired: 16:53:42 on 21-0ct-98 

N~ 1·, 1\ 

1 racer 
Pu-242 

I 

I. I 
I\ I I :tl 

i I'· I 

I' 
ill 
i \ 

1 111 

~! j '{,' 1. J. Pu-238 
. l,(~e ( -- ... 

N', 1\ .. L_ [__ __ ~',;, 
4736.50 

Energy (keV) 

' 

Pu-238 
i 
I 

i I II 
: IJlJ, tDW11'-v., ~~ 

5373.25 

i 
-1 

. ·j 

1 

~ 
.J 
.. I 

A JJJ . . LJ, __ j 
6010.00 

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 ~ P H A V I S l 0 ~ 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 Eff.: 15.87% Manual:100.00% 

CALIBRAT:ON: 3417.36 + 5.48185 * Chn + -0.000974 Chn **2 keV 
Original: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 

Fi~e: C:\USER\ALPHA\CALIB\CAL03492.CHN 
ACQGISITION: 512 Channels Spec~rum Acquired: 21-0ct-98 16:53:50 

L~ve Time: 72GO.OC Real Time: 7200.14 Sec. 
Specc.rum File: C: \USER\ALFHP..\SAMPLES\AL?H363.:.CHl\ 

Background File: C:\USER\ALPHA\BKGND\B0003549.CHN 
Nuclide Liorary: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Metnod: Relative Region-Of-Interest 
Slope Recalibration 

Resu~~s: ALP33631 
? E A K S 

Channel Start End FWHM Height Background Net Area 

1. 409.55 
2. 337.51 

'I';:_·ace:.: 284.88 

N4Cl:,_de 

Pu-238 
2. Pu-239 

Trace:c Pt:.-242 

370 420 2.00 3.00 3.60 28.40 
308 358 2.00 2.00 0.00 5.00 
255 305 2.00 17.00 0. 72 190.28 

:) E c A y c 0 R R E c ..,., E D R E s u L T s 
Br. Energy Width Aliquot 

Ratio (keV) (keV} Tau DPM MDA 

J.72 5499.07 9.368 .:...oooo :.49 0.41 
0.73 5156.5C 9.649 1.0000 0.26 0.20 
0.78 4900.00 9.854 1.0000 9.99 0.30 

'I'OTALS % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

285.0000 
274.7200 

11.2800 
228.0000 

46.7200 

100.00 
96.06 

3.94 
79.72 
16.34 

CPM 

0.24 
G.04 
l. 59 

% Error 

39.17 
87.65 
l4.18 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3631 Alpha Vision Relative Region-Of-Interest (Slope Recalibration) 

60! 

45 --

30 ----

15 

- ___ A J.\ 

3417.00 
L _I_ L JL l __ A __ --- __ /d\ L_i\ I 

4054.75 

Acquired: 16:53:50 on 21-0ct-98 

Tracer 
Pu-242 

I 
Ii-I II 
I' 

I
I, lit, 

1,'1' 'If' i 

I 
I 

\I!! rl,\111 i 

IJ
, 111 :r,,_ P 239 Pu-238 

~
i (\·, u- ----

1, 
1
1 . I~ ~ I \ ---- -~ -1 I 

H I I_ I I'd i! ,\/"V\i\r-~1 ~ ___ j ___ j __ t,!_i\ __ J'\l' jNliL~ i~JLrJ>i~J'\_ 
4692.50 5330.25 

Energy (keV) 

.~-: 
=i 
-I 

~ 
___ .hil 

5968.00 

Real Time: ·1200.14 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3631.CHN 
Sample: 985847-6 ISO PU 

Detector: #24 MCB 2 Input 8 (Det #24) 
Type: ISO PU 



A ~ P E A V I S I 0 N S P E C T R A L A N A L Y S I S 

Core :.ab 

SA.I.1PLE: 985847-9 ISO ?U 
Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

vo:ume: 1 Total, 1 Aliquo1: 
T!:acer: 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 

~ive Time: 720C.OO Real Time: 7239.68 Sec. 

Spectr~m File: C:\USER\ALPHA\SAMPLES\ALPH3634.CHN 

Background FEe: C:\USER\ALPHA\BKGND\B0003552.CHN 

Nuclide ~ibrary: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3634 
PEF ... KS 

C~anne~ 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 

12.36 0.10 
4.04 0.03 

120.52 1.00 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio 

?t..-238 0.72 
L. Pu-239 0.73 

Tracer Pu-242 0.78 

(keV) 

5499.07 
5156.60 
4900.00 

(keV) 

9.588 
:::.9.594 
9.950 

Tat< 

:.oooo 
2.0000 
::..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 

lCO.OO 
95.79 

4.21 
61.84 
33.95 

(Dee Fairservis) 

(Don Ukele) 
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ALPH3634 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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/11~~~/~\ 1- Pu-239 

_.All_ L /!i i, .AIV\ . NJ, ~llAAi . ~~\!~ ~~. ___ t.lil. JJj I, 

4062.25 4704.50 
Energy (keV) 

. r. -

I 

I 
- ~ 

; 

=J 
. -- ·~ 

.,.! 

·I 
.. _1 
... 

-I _, 
I 

~I 

j 
r--~l:l=2-~8-···L -1 

! I . -l 
1 JLA..&J J\ .~Jv.. .ILJLL_L ___ . ___ ] 

5346.75 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 ~ 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: 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 Eff.: 10.70% Mar.ual: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. 
Specr:rum File: C:\USER\AL?HA\SAMPLES\ALPH3635.C2N 

Background File: C:\USER\ALPHA\BKGND\B0003553.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-In~erest: 
Slope Recalibration 

~es~l~s: AL?H3635 
? E A K S 

Channe_ S~art: End :<'WHM Heigh~ Backgrouna 

l. 411.00 371 421 2.00 4.00 7.68 
2. 338.03 308 358 2.00 1.00 0.48 

Tracer 285.34 255 305 2.CO 11.00 0.72 

D E c A y c 0 R R E c T E D R E 

Net: Area CPM 

18.32 0.15 
3.52 0.03 

128.28 1.07 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio 

1. Pu-238 0.72 
2. ?u-23S C. 73 

Tracer Pu-242 0.78 

(keV) 

5499.07 
5l56.6C 
4900.00 

(keV) 

9.183 
9.591 
9.887 

Tau 

2..0000 
l.OOOO 
1.0000 

DPM 

1.43 
0.27 
9.99 

MDA % E::::ror 

0.76 55.01 
0.41 111.75 
0.44 17.26 

T 0 T A L S % Recovery 

Analyzed 3y: 

Checked By: 

Gross Coum: 
Net Area 
Background 
Composite Fit 
Residuals 

231.0000 
2l2.0400 

18.9600 
159.0000 

53.0400 

lCJ.OO 
91.79 
8.2l 

68.83 
22.96 

(Dee Fairservis) 

(Don Ukele) 
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ALPH3635 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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_ l__f 1: M ~J Jill_ ~_AN, 
3375.00 4018.25 

Acquired: 16:54:36 on 21-0ct-98 

Tracer 
Pu-242 

,. ----------~ 

I I ' 
\ I I Pu-238 
I 

I
I I 

11' ·'I' Pu239 

. -. i 

I 
~-1 
- i 

] 

---l 
] 

1 1\ ~~ i! /L - - 1 

! wJl,\1 w~ V\. h' ' i ' ' ' 1\, /I, I . ' 11 dJ w_.m ~---- imtLj, __ . , " ,.1AJJ1Jil'- -~-~~ lid _ _,.\, __ _A _ _A __ 

4661.50 5304.75 5948.00 

Energy (keV) 
Real Time: 7239.70 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH3635.CHN 

Sample: 985847-10 ISO PU 
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 

S.M1PLE: 985847-11 ISO ?U 
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~al Eff.: 15.77% Manual:100.00% 

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 ~ime: 7239.16 Sec. 

Spectr~m File: C:\USER\ALPHA\SAMPLES\ALPH3636.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003554.CHN 

Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Me~hod: Relative Region-Of-In~erest 
Slope Recalibration 

Results: ALPH3636 
P E A K S 

Channel Start End FWHM Height Background Net Area 

2. 
Tracer 

2. 
Tracer 

408.64 
336.76 
284.80 

N..1clide 

Pu-238 
Pu-239 
Pu-242 

369 
307 
255 

D E 
Br. 

Ratio 

C.72 
0.73 
0.78 

c 

419 4.00 
357 2.00 
305 6.00 

A y c 
Energy 

(keV) 

5499.07 
5:!.56.60 
4900.00 

0 

4.00 
1.00 

12.00 

R R E 
Width 
(keV) 

18.655 
9.730 

30.063 

c T E D 

Tau 

2.0000 
1.0000 
3.0000 

3.36 
0.96 
0.96 

R E 

26.64 
5.04 

189.04 

s u L T s 
Aliquot 

DPM 

1 .. 41 
0.27 
9.99 

MDA 

0.41 
0.31 
0.31 

T 0 T A I. S 9o Recovery 

Gross Cour.·c. 
Net Area 
Background 
Composite Fit 
Residuals 

297.0000 
285.4800 

1:i.5200 
226.0000 

59.4800 

lOJ.OO 
96.12 

3.88 
76.09 
20.03 

% 

CPM 

0.22 
0.04 
1. 58 

Error 

40.43 
95.70 
14.22 

Analyzed 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3636 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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3359.00 4010.50 4662.00 5313.50 5965.00 

Energy (keV) 

Acquired: 16:55:00 on 21-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3636.CHN 

Sample: 985847-11 ISO PU 

Real Time: "1239.16 s. Live Time: 7200.00 s. 
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: ' 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% 

CALIBRATION: 3362.2 + 5.89955 * Chn + -0.0016 Chn **2 keV 
Original: 3362.2 + 5.9334 * Chn + -0.0016 Chn **2 keV 

File: C:\~SER\ALPHA\CALIB\CALC3499.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\ALPEA\SAMPLES\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 

1 407.17 
2. 334.50 

Tracer 282.27 

Nuclide 

Pu.-238 
2. ?u-239 

Tracer Pu-242 

367 417 2.00 3.00 3.12 19.88 
305 355 2.00 l.OO 0.48 l. 52 
252 302 2.00 12.00 0.48 177.52 

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 5499.07 9.193 1.0000 1.12 0.43 
0.73 5:56.60 9.658 :...0000 0.09 0.30 
0.78 4900.00 9.993 1.0000 9.99 0.30 

TOTJl..LS % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

271. JOOO 
262.1200 

8.8800 
203.0000 

59.1200 

lOO.CC 
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 Ukele) 

152 



~ 
en 
c,..:; 

(/) ...... 
c 
:::J 
0 
0 

ALPH3637 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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l\iv\.kJL11llJ\rm_ --~~--· .L L ____ _j 

3362.00 4012.25 4662.50 5312.75 5963.00 
Energy (keV) 

Acquired: 16:55:09 on 21-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3637 .CHN 
Sample: 985847-12 ISO PU 

Real Time: 7238.96 s. Live Time: 7200.00 s. 
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% Manual:100.00% 

CALIBRATION: 3495.42 + 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. 

Spectrura 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 

Results: A~PH3638 
? E A K S 

cnannel Start End FWHM Height Background Net Area 

l. 406.50 
2, 336.28 

T::-acer 283.86 

Nuclide 

1 Pu-238 
2. ?c:-239 

Tracer Pu-242 

366 416 2.00 
306 356 2.08 
254 304 c .. oo 

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 2.64 16.36 
l.OO L20 3.80 
8.00 0.24 126.76 

R R E c T E D R E s u L T s 
Width Aliquot 
(keV) Tau DPM MDA 

9.732 1.0000 1.29 0.58 
9.776 1.0000 0.30 0.49 

29.424 3.0000 9.99 0.39 

A L s % Recovery 

226.0000 100.00 
219.0400 96.92 

6.9600 3.08 
151.0000 66.81 

68.0400 30.11 

CPM 

0.14 
C.03 
1..06 

% Error 

52.43 
116.13 

.:7.39 

Analyzed By: (Dee Fairservis} 

Checked By: (Don Ukele) 
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ALPH3638 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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4123.75 

Acquired: 16:55:18 on 21-0ct-98 

f\ !'!:. 

Tracer 
Pu-242 

\ r ~ 

!IAI /r N\11, I Pu-239 
!\ ~ ~.~~111 v I I I '. - -t' II I l u ~ I 

rv)f"J~l __ l<JiiJ,r, 
4752.50 

Energy (ke\1) 

r 

-=~ 

Pu-238 

- '·- ---~----- ---lL_ 
I I 
I ;. IUIAr\ C\N,__ _____ j_ -

~ 
~ 

- ______ [;] 
5381.25 6010.00 

Real Time: 7238.76 s. Live Time: 7200.00 s. 
File: C:\USER\ALPHA \SAMPLES\ALPH3638. CHN 
Sample: 985847·1 ~~ ISO PU 

Detector: #31 MCB 3 Input 7 (Det #31) 
Type: iSO PU 



A L P E A V I S I 0 N S F E C T R A L 
Core Lab 

A N A L Y S I S 

SAMPLE: 985892-1 ISO PU 
Type: ISO PU Sample Collec~ed: 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 Eff.: 15.19% Manual:lOC.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\CAL0350l.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:55:30 

L~ve Time: 7200.00 Re~l Time: 7238.48 Sec. 
Spec:::::-um 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-Interes~ 
Slope Recalibration 

Res~~to: ALPH3639 
P E A K S 

Channel Start End FWHM Height Background Net Area 

~. 406.88 
2- 337.01 

::'::2..cer 225.35 

Nuclide 

Pu-238 
2. Pv-239 

Tracer Pu-242 

367 417 2.00 
307 357 2.00 
255 305 6.0C 

D E c A y c 0 
Br. Energy 

Ratio (keV) 

0.72 5499.07 
0.73 5156.60 
0.78 4900.00 

T 0 

Gross Cou:1t 
Net Area 
Background 
Composite F:..-:: 
Residuals 

T 

2.00 4.08 10.92 
1.00 0.96 6.04 

19.00 0.96 182.04 

R R E c T E D R E s u L T s 
Width Aliquot 
(keV) Tau DPM MDA 

9.730 1.0000 0.60 0.45 
9.878 1.0000 0.33 0.33 

29.963 3.0000 9.99 0.33 

A L s % Recovery 

289.0000 100.00 
276.2800 95.60 

12.7200 4.40 
205.0000 70.93 

71.2800 24.66 

CPM 

0.09 
0.05 
l.S2 

% Error 

70.06 
86.19 
14.49 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3639 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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3431.00 

I 

,\ l. . I: JulLA . !l: 

4074.00 

Acquired: 16:55:30 on 21-0ct-98 

Tracer 
Pu-242 

II 

li 

r/\ 1 

H~'ll \ I : !·~ ~~ ~I 
1

l :1 Pu-238 
I ' '\ [! \ I.- _P~ .. ?~g - -~----

,, 'i /ll i' I I I I Mft~Afli'Ji /\'11! y '"Yrl~ _ ___ .. \J\Ac JtA, L j, rlk J _/LJJ\rlA )\"c._ 

4717.00 5360.00 
Energy (keV) 

--~ 

J 
_J 

--I 
j 

I 

J 
-i 

~1 
-~ 
~ 

~ 
--~_j 

6003.00 

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 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 Lab 

SAMPLE: 985892-lms 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:lOO.OO% 

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 Net Area 

1. 422.49 
2. 346.42 

Tracer 290.99 

Nuclide 

1. Pu-238 
,.., Pu-239 "". 

Tracer Pu-242 

373 423 2.00 2.00 2.88 5.12 

300 356 2.00 6.00 1.92 98.08 

249 299 4.00 9.00 0.72 125.28 

D E c A y c 0 R R E c m E D R E s u L T s .1. 

Br. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.72 5499.07 8.858 1.0000 0.41 0.60 

0.73 5156.60 9.151 1.0000 7.82 0.54 

0.78 4900.00 18.730 2.0000 9.99 0.45 

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 
96.73 

3.27 
69.23 
27.50 

CPM 

0.04 
0.82 
1.04 

% Error 

109.39 
19.99 
17.46 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3640 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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3455.00 4062.75 

Acquired: 16:55:53 on 21-0ct-98 

- - r 
. ·~ 

J 
~ 

-j 
I 

' ;~~;:; ~ 
i 1\, \. - Pu_-~ ~9~ •-
' ! I~ -1 I 1\ Pu-238 -

I . I t rlr\ I' . I ,------'"~'wJINYIII'It'~NI~~~ 1\,JJ~/~~~ _k, _.ul__Mrcl_ JrM ___ _~j 
4670.50 5278.25 5886.00 

Energy (keV) 
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 ~ 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: 985892-1msd 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% Manua1:100.00% 

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: 512 Channels Spectrum Acquired: 21-0ct-98 16:56:11 

Live Time: 7200.00 Real Time: 7205.10 Sec. 
Spectrum File: C: \USER\ALPHA\SAMPLES\ALPH3641. 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 '(j L T s 
Br. Energy Width Aliquot 

Nucl.ide Ratio (keV) (keV) Tau DPM MDA 

CPM 

0.13 
1.42 
1.45 

% Error 

---------------------------------------------------------------------------
1. Pu-238 
2. Pu-239 

Tracer Pu-242 

Analyzed By: 

Checked By: 

0.72 
0.73 
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 

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.:i.5 

(Dee Fairservis) 

(Don Ukele) 

160 



(/) ....... 
c:: 
:::J 
0 
0 

~ 
cr; ,_.. 

ALPH3641 

60 i -- --·. 

r~ 
45F 

l-
~-

t= 
t 

30t--
~ 
I= r-

15r-
r-

-
1~: ----- _11JL 

3459.00 

AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

- ! ---1 
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Pu-242 Pu-239 
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II II . c i\1 
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4093.00 4727.00 5361.00 5995.00 
Energy (keV) 

Acquired: 16:56:11 on 21-0ct-98 Real Time: 7205.10 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH3641.CHN 
Sample: 985892-1 msd ISO PU 

Detector: #34 MCB 4 Input 2 (Det #34) 
Type: ISO PU 



A ~ ? H A V I S I 0 N S P E C ~ R A L 
Core Lab 

SAMPLE: 985892-2 ISO PU 

A N A L Y S I S 

Type: ISO PU Sample Collected: 16-Feb-96 08:26:41 

Vclume: , Total, 1 Aliqt:ot ... 
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 

L~ve Time: 7200.00 Real Time: 7205.12 Sec. 

Specc.n.:m Fi.:!.e: 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 Ena FWHM Height Background Net Area 

409.40 
2. 338.23 

Tracer 286.12. 

Nuclide 

l. Pu-238 
2. Pu-239 

Tracer Pu-242 

369 419 2.00 
308 358 2.00 
256 306 &.00 

D E c A y c 0 
Er. Energy 

Ratio (keV) 

0.72 5499.07 
0.73 5156.60 
0.78 4900.00 

T 0 

Gross Count'. 
Net Area 
Background 
Composite Fit 
Residuals 

T 

3.00 2.64 19.36 
l.OO 0.48 2.52 

l4.CO 0.24 l42.76 

R R E c T E D R E s u L T s 
Width Aliquot 
(keV) Tau DPM MDA 

9.494 1.0000 1. 35 0.51 
9.752 1.0000 0.18 0.37 

29.824 3.0000 9.99 0.34 

A L s % Recovery 

252.0000 100.00 
244.0800 96.86 

7.9200 3.14 
168.0000 66.67 

76.0800 30.19 

CPM 

0.16 
0.02 
l.l9 

% Error 

47.65 
135.33 
16.39 

Analyzed Sy: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3642 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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45 
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15 

J\. ~ 

3403.00 
/1 ./\ ~ 

I 

J1 _jA AJ1Jl 
4046.00 

Tracer 
Pu-242 

I 
li ,,: 
f 

i ! i 
i II I 

i I 1:1 II I II' ,I 

'· II \ 1\ ~~ /\\~ (\W\1 \ 
1\ _l__f~\6lt.J,v,Atii\rvVV~IJ~j __ j \ _ 

4689.00 
Energy (keV) 

--i 
i 

-

' .J 

-~ 
! 

I 
I 

-j 

-I 

=I 
--~ 

Pu-239 [Pu~238_l = 
J J:L- ~' L_j\ _11J\_Mi\t\L_lL __ [_lL ________ _juL1 

5332.00 5975.00 

Acquired: 16:56:27 on 21-0ct-98 Real Time: 7205.12 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA\SAMPLES\ALPH3642.CHN 
Sample: 985892-2 ISO PU 

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% Manua1:100.00% 

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 
P E A K S 

Channel Start End FWHM Height Background Net Area 

~ 410.42 .L. 

2. 337.66 
Tracer 285.23 

Nuc~ide 

Pu-238 
2 ~ Pu-239 

Tracer Pu-242 

364 414 4.00 
302 352 2.00 
242 296 4.00 

D E c A y c 0 
Br. Energy 

Ratio (keV} 

c. 72 5499.C7 
0.73 5156.60 
0.78 4900.00 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

T 

3.00 5.28 28.72 
1.00 1. 68 4.32 

12.00 0.96 166.04 

R R E c T E D R E s u L T s 
Width Aliquot 
(keV) Tau DPM MDA 

18.389 2.0000 1. 73 0.53 
9.631 1.0000 0.26 0.40 

19.891 2.0000 9.99 0.36 

A L s % Recovery 

264.0000 100.00 
245.7600 93.09 

18.2400 6.91 
207.0000 78.41 

38.7600 14.68 

CPM 

0.24 
0.04 
1. 38 

96 Error 

39.97 
112.03 

15.17 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3643 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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I 
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3359.00 
__ fl _ t! ll ___ i\ __ lL _ _j_~ __ lL 1Lt 

4006.50 

I 

Tracer 
Pu-242 

! II 
1 ~ ! l,~rl : 

II\ I ltd I~ I 

FJ' j JLJt~}d[\~l~J~tw_\NL tl 
4654.00 

Energy (keV) 

T 
! 

Pu-238 
Pu-239 - ---l 
---1. -]l Jl~til\n.lMVx~ I 

5301.50 

- .. J 

j 
I -, -, 

-=i 

~ 
J 

5949.00 

Acquired: 16:56:43 on 21-0ct-98 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 



P H A V I S I 0 N S P E C 'I' R A !... A N A L Y S I S 
Core Lab 

SAMPLE: 985892-3md ISO PU 
Type: ISO PU Sample Collected: 16-Feb-96 08:25:41 

Vol;1me: 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% 

CALIBRATION: 3526.18 + 4.80772 * Chn + -0.000108 Chn **2 keV 
Orlglna~: 3526.18 + 4.8964 • Chn ~ -0.000108 Chn •~2 keV 

File: C:\USER\ALPHA\CALIB\CA!...03507.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:57:07 

Live Time: 7200.00 Real Time: 7204.34 Sec. 
Spec~:::-am File: C:\USER\ALPHA\SAMPLES\AL?H3644.CHN 

Background rile: C:\USER\ALFHA\BKGND\B0003563.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3644 
? E A i< S 

Ch&~nel Star~ End FWHM Height Background Net Area 

l. 414.21 
2. 341.75 

Tracer 287.61 

Nuclide 

, Pu-238 
2. Pu-239 

Tracer Pu-242 

374 424 2.00 
312 362 6.00 
258 308 2.00 

D E c A y (; 

Br. Energy 
Ratio (keV} 

0.72 5499.07 
0.73 5156.60 
0.78 4900.00 

T 0 

Gross Coun·::: 
Net ll.rea 
Background 
Composite Fit 
Residuals 

0 

~ 

.l. 

4.CO 
:...oo 

14.00 

R R E c T E D 
Width 
(keV) Tau 

9.437 1.0000 
28.403 3.0000 

9.491 1.0000 

F. L s 

340.0000 
322.7200 

17.2800 
283.0000 

39.7200 

% 

6.72 20.28 
1.44 8.56 
1. 44 244.56 

R E s u L T s 
Aliquot 

DPM 

0.83 
0.35 
9.99 

Recovery 

::oo.oo 
SL92 

5.08 
83.24 
11.68 

MDA 

0.38 
0.26 
0.26 

CPM 

0.1! 
0.07 
2.04 

% Error 

50.58 
72.71 
12.50 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3644 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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3526.00 
1 _/.l/,_b_ 1 l\ 

4134.25 

Acquired: 16:57:07 on 21-0ct-98 

-T 

I 

Tracer 
Pu-2.42 

r - --

I I · r I 
I ,I i\l 

I 

Iii ill! I 

.I ~ li:l_'i 1 

I 
11,\f ,.11 

j I, I' 
.\!::1( j\t: 

, ~~~' • ilo 

ji~~l ,II ' ~~~~~ Pu-~_39_ 
A.\1 J,, 'f\' ·.I /;v\ " Hit 

1 
11 

1\C, N~A~ _\_ IL _ _ _ _ _ \~ 1, r ~ 
4742.50 

Energy (keV) 

T 

-j 
. I 

- j 
_j 

---j 
--I 

I - -1 
-i 
- i 

~-J 
Pu-238 -~ 

[--- I . 

MU~~~~L_L_ _H _j 
5350.75 5959.00 

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 

Vclume: l Total, l Aliquot 
Tracer: 9.99 DPM 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.08% Chern. Recovery: 45.37% 
Total Eff.: 10.47% Ma~ual:100.00% 

CALIBRATION: 3619.64 + 4.32789 * Chn + 0.000587 Chn **2 keV 

Original: 3619.64 + 4.396 * Chn + 0.000587 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03508.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 21-0ct-98 16:57:27 

~~ve Ti~e: 7200.00 Real Tiffie: 7203.38 Sec. 

Spec-crc:m F.::..le: C: \ USER\ALPHF>.\SAMPLES\ALPH3645. CH~ 

Background File: C:\USER\ALPHA\BKGND\B0003564.CHN 

Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibratior. 

Results: ALPH3645 
P E A K S 

Channel S-cart End FWHM Heigh-c Background Net Area 

1 .. 411.31 
L. 339.50 

Tracer 284.84 

N-..clide 

1. Pu-238 
2. Pu-239 

Tracer Pu-242 

371 
309 
255 

:J E 

Br. 
Ratio 

0.72 
0.73 
0.78 

c 

421 2.00 
359 2.00 
305 2.00 

A y c 
Energy 

{keV) 

5499.07 
5156.50 
4900.00 

0 R 

3.00 
1.00 

12.00 

R E 
Width 
(keV) 

9.622 
9.453 
9.325 

c T E D 

Tau 

1.0000 
1.0000 
1.0000 

3.60 
2..44 
0.48 

R E 

14.40 
3.56 

125.52 

s u L T s 
Aliquot 

DPM 

1.15 
0.28 
9.99 

MDA 

0.63 
0.51 
0.42 

T 0 ':' A L S % Recovery 

Gross Coun<. 
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 

% 

CPM 

0.12 
0.03 
l.05 

Error 

58.08 
124.13 

17.46 

Analyzed 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 
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/., I 'v" J1· I· -~L--1 .. L~-- \.L_..\ 

AlphaVision Relative Hegion-Of-lnterest (Slope Recalibration) 

i 

Tracer 
Pu-242 

I - ! I -, 
! I ~~ 1 

I 1: /, I 

~ li,·:, I , -~~~238 
I

I '~l1 l ·
1 

Pu-239 1 
' ! /.. j 1\/\\i\!1 . r--- ~-- ---- -----1 . ! 

11J _ _. _ ;WJ.~LC\N, JvJt~I~~cdV ~U I. ~ 1lll_L;JJ JJAL.A____ Ll_LLJ\J~JViun\ n II il\ i/ I ~~v ~ )1 I j i I ~ ~ li 

4211.25 4803.50 5395.75 
Energy (keV) 

--r-

__ ,___ _J 
5988.00 

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 ~ 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 

SAMP~E: 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 Eff.: 17.06% Manual:100.00% 

CALIBRP.TION: 3562.72 + 4.57788 * Chn + 0.000303 Chn **2 keV 

Origina~: 3562.72 T 4.661: * Ch~ T 0.000303 Chn **2 keV 

File: C:\USER\ALPHA\CAL::i:B\CAL03509.CHN 

ACQiliSITION: 512 Channels Spec~rum Acquired: 21-0ct-98 16:57:46 

L~ve Tine: 7200.00 Real Time: 7202.52 Sec. 

Spectn.l:n File: C: \USER\ALPHA \SAMPLES\ALPH3646. CHN 

3c..ckgrout:d File: C: \ USER\ALPHA \BKGND\B0003565. CHN 

N~clide 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 

L 411.76 
2. 340.50 

Tracer 286.68 

Nuc~ide 

P...:.-238 
2. ?t.-239 

Trace:::- ?u-242 

372 
310 
257 

D E c 
Br. 

Ratio 

0.72 
0.73 
0.78 

422 4.00 
360 2.00 
307 6.00 

A y c 
Energy 

{keV} 

5499.07 
51.56.60 
4900.00 

0 

3.00 
2. .. 00 

16.0:J 

R R E 
Width 
(keV) 

19.310 
9.568 

28.510 

~ 

'"' T .:!. D 

Tau 

2.0000 
1.0000 
3.0000 

4.56 
' A ' ..... ""1"~ 

, . -- . ..,. ..... 

R E 

23.44 
2.56 

204.56 

s u L T s 
Aliquot 

DPM 

1.14 
0.13 
9.99 

MDA 

0.41 
0.31 
0.31 

T 0 T A L S % Recovery 

Gross Cour:t 
"'ire~ Area 
Background 
Composite Fi-;: 
Residuals 

297.0000 
284.2800 

12.7200 
238.0000 

46.2800 

::!.00.00 
95.72 

4.28 
80.13 
15.58 

% 

CPM 

0.20 
0.02 
:.70 

Error 

44.45 
154.70 

13.65 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3646 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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Acquired: 16:57:46 on 21-0ct-98 

- -, 
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Tracer 
Pu-242 -, 
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! . _I' [\J\1 \i r - ~~-?3_9 

I 11
/, IV\. I~ l AAI A_ ' ,, IINJ\1 ri _\1' __ _ \11 1JJ _ LM11 A 

4773.50 
Energy (keV) 

:l 
Pu-238 -~~ 

r- i ~- .~:- l j 
_l_lAlJJ\lvi~~J _____ 1 __________ ~-- __ --=:-J 

5379.25 5985.00 

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:100.00% 

CALIBRATION: 3418.49 + 5.45427 * Chn + -0.0011 Chn **2 keV 

Original: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 

File: C:\USER\ALPHA\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 

Resu~ts: 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. PL..-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 Cour.t 
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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AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

Tracer 
Pu-242 

Pu-239 
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4044.00 4670.00 5296.00 5922.00 

Energy (keV) 
Acquired: 16:58:22 on 21-0ct-98 Real Time: 7200.04 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH364 7. CHN 
Sample: 985847\5892\5898-LCS1 PU1 015 

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 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 408.31 
2. 336.08 

Tracer 284.14 

Nuclide 

Pu-238 
2. Pu-239 

Tracer Pu-242 

368 418 2.00 5.00 3.12 29.88 
306 356 2.00 2.00 0.72 6.28 
249 299 6.00 :!.9.00 0.24 221.76 

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 9.252 1.0000 1. 35 0.34 
0.73 5156.60 9. 714 1.0000 0.28 0.25 
0.78 4900.00 30.139 3.0000 9.99 0.22 

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 

CPM 

0.25 
0.05 
1.85 

% E.rror 

37.78 
82.82 
13.15 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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Acquired: 1/: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: ISO PU 



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: 985847-7ms 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 

~ive 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 Recalibraticn 

Results: ALPH3983 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 418.02 
2. 344.17 

Tracer 288.42 

Nuc:...::_ae 

l. 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 0.72 244.28 

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 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 % Re~overy 

--------------------------------------
Gross Cour.t 
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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Energy (keV) 
Real Time: 7202.16 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA\SAMPLES\ALPH3983.CHN 
Sample: 985847-7ms ISO PU rerun 

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: 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% 
Total Eff.: 17.85% Manual:lOO.OO% 

CALIBRATION: 3493.91 + 4.99601 * Chn + -0.00021 Chn **2 keV 

Original: 3493.91 + 5.0508 * Chn T -0.00021 Chn **2 keV 

Fi:e: C:\USER\ALPHA\CALIB\CAL03820.CHN 
ACQUISITION: 512 Channels Spectrum Acqu~red: 29-0ct-98 17:20:43 

Live Time: 7200.00 Real Time: 7202.14 Sec. 

Spectrum File: C:\USER\AL?HA\SAMPLES\ALPH3984.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003736.CHN 
Nuclide Library: C:\USER\ALPHA\PU242.ALB 

ANALYSIS Method: Relative Reglon-Of-Interest 
Slope Reca:ibratio~ 

Results: ALPH3984 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 408.36 368 
2. 337.59 308 

Tracer 284.85 250 

D E 
Br. 

Nuc:Cc..de Ratio 

Pu-238 0.72 
2 • Pu-2 3 9 0 • 7 3 

Tracer Pu-242 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 
Width 
(keV) 

9.649 
9.708 

39.011 

c m 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 

MDF>, 

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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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% Manua1:100.00% 

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 Acq~ired: 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 

Res~lts: ALPH3985 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1 410.68 .... 
2. 338.13 

Trace:::: 235.58 

Nuclide 

' ?u-238 -. 
2. Pu-239 

Tracer Pu-242 

371 421 2.00 3.00 2.40 22.60 

308 358 2.00 1.00 0.24 2.76 

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 Al.iquot 

Ratio (keV) (keV) Ta~ DPM MDA 

0.72 5499.07 9.252 1.0000 1.29 0.41 

0.73 5156.60 9.630 1.0000 0.16 0.28 

0.78 4900.00 19.806 2.0000 9.99 0.30 

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 
:.2.17 

CPM 

0.19 
0.02 
1.46 

o. ·o Error 

43.48 
123.28 

14.77 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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Acquired: 17:20:56 on 29-0ct-98 Real Time: 7202.14 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA\SAMPLES\ALPH3985.CHN 
Sample: 985847-8md ISO PU rerun 

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:lOO.OO% 

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 Spec~rum 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 Me~hod: Rela~ive Region-Of-Interest 
Slope Recalibration 

Results: ALPH3986 
P E A K S 

Channel Start End FWHM Height Background Net Area 

l. 410.75 
2. 337.90 

Tracer 285.42 

Nuclide 

1. Pu-238 
2. ?u-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 :.. 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 
Composite Fit 
Residuals 

299.0000 
282.4400 

16.5600 
272.0000 

10.4400 

100.00 
94.46 

5.54 
90.97 

3.49 

CPM 

0.23 
0.03 
l.90 

-;:6 Error 

36.06 
126.32 

12.95 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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Acquired: 17:21:11 on 29-0ct-98 Real Time: 7202.16 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH3986.CHN 
Sample: 985847-MB1PU1028 

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 Recalibration 

Results: ALPH3987 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 415.67 376 426 2.00 7.00 2.40 29.60 

2. 342.42 312 362 6.00 22.00 1.20 288.80 

Tracer 288.00 253 303 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 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

0.25 
2.41 
1.93 

% Error 

---------------------------------------------------------------------------
1. ?u-238 
2. Pu-239 

Tracer Pu-242 

Analyzed By: 

Checked By: 

0. 72 5499.07 9.304 1.0000 1.27 0.31 37.54 

0.73 5156.60 28.189 3.0000 12.43 0.27 11.56 

0.78 4900.00 28.394 3.0000 9.99 0.26 12.84 

T 0 T A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

611.0000 
600.9200 

10.0800 
555.0000 

45.92SO 

100.00 
98.35 
l. 65 

98.83 
7.52 

(Dee Fairservis) 

(Don Ukele) 
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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: 985847-LCS1PU1028 

Detector: #38 MCB 4 Input 6 (Det #38) 
Type: ISO PU 



~ 
co 
en 

28-0ct-98 

FILE NAME: 
Date u', o ,:<>,, 1. L,£4 

J 

SAMPLE 
VOLUME Count Total Net Net Percent PU 238 PU 238 PU 238 

JOB SAMPL~- ~~-- ) Time EFF Area Area PU 238 ACTIVITY MDA ERROR 
NUMBER NUMBE · or gram Min Tracer Pu238 Con tam dpm dpm % 

================================================================================================= 
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 
LCS1PU1015 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 
1. oo ... / / 
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- ~0.92 11. 
120 0 .1045~ 125.28 ;::; 5.12 ./ 11.51 
120 0.1449·/173.76 :/ 15.84~ 11.5 
120 0.1191/142.76 ............. 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 w' 20.28 11.5 

0.13· 
-0.21 
-0.16 
0.43 
0. 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 / 

,/ _.., -
0.58/ 52.43./ ' 
0.45~70.06_..,.-
0.60 ... 109.39 
0. 40-::/52.68 ~ 
0.51 47.65 .......... 
0. 53.::::: 39.97 ;:; 
0.38/50.58/ 
0. 63 / 58. 08 ,/ 
0.41 44.45 
0.31 .......... 44.33/ 



~ 
(X) 

~ 

FILE NAME: 

JOB SAMPLE 
NUMBER NUMBER 

PU239/240 
ACTIVITY 

dpm 

PU239/240 PU239/240 
MDA ERROR 
dpm % 

TRACER 
ERROR 

i-
0 

============================================================ 
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 
3 MD 

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/ 13.46"/ 
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 ~ 
0.37/ 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 

28-0ct-98 



~ 

co 
co 

28-0ct-98 

FILE NAME: 

PU 238 PU 238 PU 238 PU239/240 PU239/240 PU239/240 

JOB SAMPLE ACTIVITY E~OR !!! ACT[]ITY E&R ~D 
NUMBER NUMBER pCifi 1; g pCi g pCi l g pCi 1 g pCi .1 g pCi lj g 

========================j!========== ======= -==============--========== -======= ·===== 
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 
5 0.4 0.2 0.3 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 0:2 0.1 0.5 0.2 0.2 0.3 
_J __ . -- - 0. 5 ______ __Q!_2 ____ ___Q_.__~_ -------·------- 0. 2 0. 3 0. ~ 

[3 MD -0.3 -0.2 0.3 0.3 0.2 0.2 ' 
985898 1 0.0 0.0 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 

AJ5~S 
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 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 

MB1PU1015 = 0.1 BATCH # /oS¥5 
ISOPU 

LAB NET 
BATCH # 

1~~0 



~ 

c.c 
~ 

FILE NAME: 

SAMPLE 
VOLUME Count 

JOB SAMPLE<-J:it~!E---__) Time 
NUMBER NUMBER .. or gram Min 

Total 
EFF 

Net 
Area 

Tracer 

Net 
Area 
Pu238 

Percent PU 238 
PU 238 ACTIVITY 
Contam dpm 

30-0ct-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 o.5o/ 
7 MS 0.25~ 
8 0.50 
8 MD o.5o/ 

MB1PU1028 MB 1.00/ 
LCS1PU1028 LCS 1.00/ 

120 
120 
120 
120 
120 
120 

I/" / / / ./ 
0.185/ 221.76./ 29.88 /11.5 

0 . 2 0 3 8 /2 4 4 . 2 8 2 3 . 3 6 / 11. 51 
0.1785 . 214::/ 21.28 _, 11.5 
0.1464/175.52 22.6/ 11.5 
0.1898 / ~27. 56 / 33.16 ,/ 11.5 
0.1936 /232.04./ 29.6/ 11.5 

0.20 
-0.19 
-0.16 
0.14 
0.31 
0.13 

/ 

0. 3 4/ 3 7. 7 8 ./ 
0.3~ 42.91 ........... ~ 

0.26/ 43.24-------
0.41/ 43.48_. 
0.35 ......... 36.06............-
0 • 3 1 _.......3 7 • 54 _.,./ 



f--o 
c.c 
(\J 

FILE NAME: 

JOB SAMPLE 
NUMBER NUMBER 

PU239/240 
ACTIVITY 

dpm 

PU239/240 PU239/240 TRACER 
MDA ERROR ERROR 
dpm % % 

============================================================ 
EXAMPLE: 
984000 1 1. 01 0.29 2.4 18.6 
============================================================ 

985847 7 
7 MS 
8 
8 MD 

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 

30-0ct-98 



~ 
~ 
v.; 

FILE NAME: 

Revi~:~: btil!f:J!f~) 30-0ct-98 

PU 238 PU 238 PU 238 PU239/240 PU239/240 PU239/240 

~~~~;~~~~~~;~~~~~~~~~~:~~~~~~!~~~~~!~~~~~~~~~~~~~~~~:~~~~~=!~;~~~~=!~~~~~ 
EXAMPLE: 
984000 1 0.11 0.03 11.53 0.91 0.17 2.16 
========================================================================================== 

985847 7_ 0.18 0~07 
("_7_ MS ___________ - _::Q_~j_?_ - Q__.l6 

- 8 -0.14 -0.07 

MB1PU1 02 ~~ . ---------- ~: i~-- -------~-=:~~ 

0. 3 -- _______ 9__!__3 ___ _ 
0 • ~------ --- --- 2 0 • 7 
0.2 0.2 ,.----·- ------ _ _, __________________ _ 

- _JL_4 -- - ---- - - - ---- - _Q_Jo 
0.2 ~ 

LCS1PU1028 LCS 0.06 0.02 0.1 5.6 -

0.2 
h.2 
0.2 
0.2 
0.1 
1.0 

0.2 
o ~ :r ---::., 
0.2 o-.3 --=::_, 
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 # ,loSS~ 

LAB NET 
BATCH # 
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~ - p r. A v T s I 0 N C A L I B R A T I 0 N 
Core Lab 

Shl~?L:C.: e3098232 
Type: Cal~bra~ion 

Volume: : To~al, 1 Aliquc~ 
sacple Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 3 ~nput 6 (Det #30) 
Ef:ic~e~cy: 20.19% Chern. Recovery: 0.00% 

To~al E:~.: 20.19\ Manual:100.00% 
CALIBRA~:CN: 336~.2 T 5.93343 w Ch~ + -0.00157944 Chn **2 keV 

Oris~n~l: 3532.09 + 4.9013 * Chn + -5.3e-005 Chn **2 keV 

Fi:..e: C:\USER\ALPHA\CALIB\CAL03053.CHN 
AC~~:s:~:o~: Sl2 Channels Spec~rum Acq~ired: 19-0ct-98 08:39:54 

Live Time: 3600.00 Real Time: 3602.56 Sec. 

Spec~r~~ Fi:..e: C:\USER\ALPHA\CALIB\CAL0347C.CHN 

BacKgrou~d Fi~e: C:\USER\ALPHA\BKGND\B0002993.CHN 

Nuc:i.ide Library: C:\USER\ALPHA\AL?HAVIS.ALB 

ANALYS:s Me~~od: Acsolute Peak Se~rc~ An~ F~~ 

c:-~c..r.n.e :-_ FWHM Height Gross Background 

408.67 :!.9.69 194.94 5169.46 0.75 

2- 33:. r .. 24.99 224.18 5771.57 ::.20 

~-' - 238.54 20.49 168.51 SS74.04 v.~c 

~ E c A ::. ~ c R R E c ~. E :J R E 
~ - -

Ne..: 1-.r.::a 

5168.7:.. 
577:!..37 
5973 .. 6';' 

s '-' L 'I' s 
ar. Energy W.l.dt:: A:i.iquot 

~..:c:...:..de Rc..t.:..c 

?;...-23S .:..13 

(keV~ (kev; 

5486.08 :.os.:::: 
5156.6C :.2:..874 
4687.70 :.54.492 

~a-_ 

:_.s;ss 
~.84:::.. 

:.3679 

:J?M MDA 

42C. c 7 

493.12 6.42 

':' 0 ':' A L S % Recovery 

Gross Cour.t 
Ne~ 1-.:::ec.. 

E&.C.i'C.£:.-Vl.~-.C. 

Composit:.e P:..~ 

Residuai.s 

16l7l.OOOO 

:.os:.s.osss 
748.3788 

:.04.6J 
4.63 

{Dor. :JKe~e i 

~6 

CPM 

86.2.5 
96.19 
99.56 

E.:-:-or 

.:..58 

.2.54 

1~5 



A ~ ? E n V : S : 0 ~ 2 ~ - - B R A T ~ 0 N ;A.NALYSIS 

Core ::..a:::. 

Sl--'1?L:2: e3.:.. 982 9 2 
~ype: Calibration 

~c:~me: l Total, 1 A:iq~ct 
Sam?le Collected: 16-Feb-96 08:~6:41 

DETEC70R: MCB 3 Input 7 (De~ #31) 

Efficiency: 22.49% Chern. Recovery: 0.00% 

Tota.:.. Eff.: 22.49% Manual:100.00% 

CALIBRATION: 3495.42 + 5.0692.9 * Chn + -C.OC0154538 Chn "'*2 keV 

Cr.:.c;:.no.::.: 3506.06..,. 4.9588 * C!".n.,.. S.Se-005 Chn **2 keV 

Flle: C: \ USER\ALPHA\Cl-.LIB\CAL03054. CHN 

ACQCISITION: Sl~ Cnannels 

L~ve Time: 3600.00 
Spectrum Acquired: 19-0ct-98 08:40:00 

Real ~ime: 360~.56 Sec. 

Spec~:..:~ .. F.::.:.:: c: \USER \ALPHA\ CA~I B \CALC .;4: l. CH~; 

3ac~grc-~ti F:.le: 2:\USER\ALPHA\3KGN:,BJ:C29S,.2~~ 

-~-:-:~.:ci!2 -__ brc;.ry: :.;: \USER\ALPHA\P..L?HAV:.:S.l-.L!: 

ANALYs:s Metnod: Absolute Peak Search And Fit 

Resu::.ts: CALC34~.:.. 

P E A K S 

c::ar-.nel FWHM Height Gross Backgrounc Net Area 

1. 

L. 

2 .. 

-c~ 
~-"'I • sc 26.74 
3~:..04 2C. 
:236.9:.. ::;3 

_k,.-24: c. 86 

P~-239 C.?3 
'I'!"'.-230 0. 76 

19 
41 

185.85 4~C:1 
o~- .61 

214.65 543C. 64 
--::::/1 
.- .... -x .. 

EnergJ. 
(keV) 

78 54~.:. 

.~::.c:.:. 

(keV) 

5486.00 124.632 
5156.60 2.12.382. 

4687.70 15:2.55~ 

~L:: 

Ta.:. 

3.2980 
2 .199':' 

0.43 
0.34 
" / 

:; ·;; ;:: 

DPM 

344.69 
402.42 

'o Recovery 

Gross Coun-:: 
Net Area 
:Sac:kgro~rHi 

Co;:npos .:.xe ? ::.:: 

_:..:..esiciuaJ..s 

l53.:s:. .. ~ooc 
l5327.76GG 

-'- ..... --_o:;,. : .;; __ 

100.00 
99.92 

/"\\o.( _ .. ...; ..... 

4651. 18 
5430.30 
54:: -" 

-"'-

:: 

MDA 

0.35 
9.85 
c.:..3 

C?M 

77. 52 
9C. 5C 
9C . --

2.87 
2.66 
2.65 

Analyzed 3y: (Dee FairservlS) 

(Don ()Ke::.e; 
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-- -- \] : s : c ;: 

SAK?:~: e3298292 
Type: ca~ibration 

Vo~~me: : Total, 1 Aliquot 
Sarr.ple Colle::t:ed: 16-Feb-96 08:26:41 

DETECTOR: .!v.CB 3 :npt:.t 8 (Det #32) 
Efficiency: 21.10% Chern. Recovery: Q.CO% 
~otal Eff.: 21.10% Manual::o~.OO% 

CA~IBRP.TION: 343:.77 T 5.35:25 * Chn ~ -O.JCJ530969 Chn ~*2 KeV 

Cri;ina~: 3335.C6 + 6.034 ~ Ch~ + -C.OC~E Ch~ x*2 keV 
?~le: C:\USER\ALPHA\CA::B,CAL030S5.C~~ 

~~~--~-;_oN: ~~2 C~anneis Spectrum AcquLred: 19-0ct-36 CB:4C:c· 

~~~c :_me: 36CC.OC Real Time: 3602.56 Sec. 
Spec·::..:·-r:, File: 0:: \USER\ALPHA\CALIB\CAL03472.CHN 

3c.::i->.grour.6. F::.le: C: \USER\ALPHA \BKGND\30002995. CHN 
Nuclide :.ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA:.Ys:~ Met~od: A~solute Peai-;. Sear::~ A~c ?it 
Results: ~A~C347~ 

P E A K S 
C.'lc.:me:.. FWHM Heig~t Grosb 3ac~grounc C?M 

-
-

L. 

3SS 7 l8 lC 20:. 6:: 48.5~ t -. - - -
.;,~.::, . -- ~2 75 ~23 . 2"7 ssss --
24J 43 . . 07 159 71 7732 24 . -- . . . 

~ E c A y c 0 R R E c T E D ... 
Br. Energy widtr. 

~·~....::: _ _ G.C rtat:.c ;keVi 'keY _·c. ...... 

cic.- 2-L C. 86 
PL-23S S.72 
Tn-23C 8.76 

5486.CC :..::3.895 
5156.60 :..os.c34 
4687.70 180.765 

..... '"',-,... .-, 

.::..vee, 

-. :39:2 
""' , " ..... / 
._,.""i'0':;'-7 

~. r- ·- ·~ 

... -· - r. - .::;.. 

Gross Cour,t 
Net Area 
3ackground 
Composite Fi.c: 
~~;esidua:..s 

15468.0000 
15464.6400 

3.3600 
:..8583.6569 

r .. ~1G...yzea 3y: 

~ 

~ 

0 

-, Z;.05L 
/ 59 St. ~""'2 

. 34 7732 

R E s D L T 
A:..iquot 

~·?~~ 

383.3: 
473.80 
610.74 

100.00 
99.98 

0.82 

L----

c . ..:.~. 5: 85 
'::>'::> s -. - ' 

. ::JC :..20 . 3-:" 

s 

M::.:-. -~ ~..::rur 

0.35 2.8:.. 
l0.96 2.53 
3.56 2.:23 

(iJee Fairservis) 
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A - ? ~ ~ V : S I 0 ~ C .. -ISRA 

Core ::..ab 

SA.'1P:.3: e3398292 
Type: Ca:ib~ation 

Vc~~me: : ~c~ai, l A~-q~o~ 

Sarep~e Co~~ected: 16-Feb-96 08:26:4: 

~E~E:~O~: XC3 4 Inpu~ : (Det #33) 

E~~iciancy: 24.65% Chem. Recovery: 0.00% 

Tot~: ~ff.: 24.65% ManuaL:lOO.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\CA:.:B\CAL03056.CHN 

~CQDISITION: 512 Channels Spectrum Acquired: 19-0ct-98 08:40:2l 

Rea~ =-~e; ~6:2.36 Sec. 

Spec::r"''·· ? i le: .:::; \ ~SER \A:.PnA \ CALIB\ CAL034 7 3. CHN 

3ackgrou~d ?i~e: 2:\USER\A:.?HA\BKGND\BCCC2996.CHN 

l:\~cl.l.oe :.:...brary: C:\USER\AI..PHA\AL?HAVIS.ALB 

A~A:.YSiS Methoc: Aosolute ?eaK Searcn Anc F·~ 

E'WHM Heignt Gross Backgrounc 

-"-· 410.22 2:i..40 175.43 5025 .ll 0.63 

2. 338.95 19.20 210.74 5785.12 ~.68 

3. 240.9~1 :8.95 :.s:.o8 5784.22 c.::J 

r:: ::!: c A y c 0 R R E c ~ E D R E 

Net P..rec. 

5024.47 
5784.45 
5784.13 

s t: - ~ s - -'-

Br. Ene£gy Widt:: A:..iquot 

:;_:; __ ae Rc.::. ~c. ,ke\. KeV :·a._ :,P~ 

548S.:c ::..:C~GQC ~- .. ss:: 
s.:..5E. .. CC :.::.:. .. 7C5 :.. .. 2 ~E. C.· 

4687.7C :..52.159 :..1299 39:...08 

:·o·:::ALS % Recovery 

Gross Cour.t 
:.e:: l'.rec.. 
Backgrm.:nd 
Composite Fi-;: 

Residuals 

:..58S6~800C 

:..::89:.5500 
4.4400 

15594.47:":.6 

:.co.oc 
99.97 

Cl.C3 
104.39 

I, I ,.. 
'-r .. ""TL 

MDF. 

: . .34 

:..:.:::.94 
6.80 

83.74 
96.4: 
96.4C 

Soc E~-ror 

~ .. 55 
2.58 

~.::-.c.lvzeo 3y: (Dee Fairserv.:.s) 

'- - -. ~ 
-- •• C..,..f)..C>...... _,.~ ~ 
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A ~ P E A V I S : 0 K C A - I B rt A T - 0 N ,;:>.NALYSIS 

Core Lc.D 

s. .. ~...:1?~i;: e 3 4-9 52 S 2 

~v~e: 8a~~b~atio~ 

Vc~~me: : ~ctal, 1 Aliq~ot 
Sa~p:e Co~lected: 16-Feb-96 08:26:4:.. 

DETEC~OR: MCB 4 Input 2 (Det #34) 
Efficiency: 24.32% Chern. Recovery: 0.00% 

Totc.l Eff.: 24.32% Manual:lOO.OO% 

CA~:SRAT:~N: 3459.08 T 5.27294 ~ c~~ T -Q.C00554487 Chn **2 keV 

Ori;ioal: 350C.26 T 5.029 * Chn T -0.000192 Chn ~*2 ~eV 

File: C: \uSER \ALPHA \CALIB\CALC30"t 8. CHN 

ACQuiSITION: 512 Channels 
~~ve :i~e: 360C.JC 

Spectr~m Acquired: 19-0ct-98 08:40:28 

Rea: :i~e: ~6C~.36 Sec. 

Spec~:~~ ?_le: C:\USER\A~?2A\CA~IB\CA~~~~~4.Cri~ 

nackground File: C:\USER\ALPHA\BKGND\BCOG2997.CP.~ 

:t\ucl.ide ~~brary: C: \USER\ALPHA\lo.LPHAVIS.ALB 

ANALYSIS Metnod: Absolute Peak Search And Fit 

Res~lts: CALG3474 

i'~WHM Gross 3ackgrounc Net Area 

L • 

.3 .. 

40l.34 2l. 23 
333.64 15.47 
23~.01 14.63 

-· c -
3.=:-

.. ~ ...... .:.- _o.e :Kc.t .... ~ 

Ar:.-24~ C. 36 

Pu-239 0.73 
':::.-23::: :./6 

A 

:s2.46 4680.47 
224.36 5617.69 
167.25 545:... 

,, ~ 0 ?. R -
E:1ergy ~-;· i.c"t.!-:. 

(keV: ,keV) 

5486.00 108.555 
5156.60 10:.748 
468~·."::. :..2S.349 

~ 

'-· 

96 

r., ,. r 

Ta-.: 

2.Sl2S 
:..59:_ 
:..033S 

C.09 4680.38 
0. 2 s 5617.44 
C.04 5451.S2 

~: "' -· - ~ s . - -
A:..:..a'..:::;,~ 

DPM 

320.75 

- - .- ..... -
_;;.;.OL 

MDA 

0.29 
3.80 
:..86 

% Recovery 

Gross Cour.-::. 
Ne<:: Area 
3ackgrounc 
Composite Fi.·:: 

Residuals 

2.5632.2400 
2.76JO 

15750.1240 
l17.8840 

:~:.cc 

100.74 
0.75 

% 

C?M 

78.0:.. 
93.62 
9C. 8.., 

Errcr 

2.86 
2.62 
:2.65 

.'.!:lee F:.irserv~s' 

Cneckea By: (Don UK.ele) 
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.-.~-=- .. 1-.v~s:::oN c A • - B R ~ ~ T 0 ~ 

Core La:J 

SAMP~E: e3598292 
Type: Ca~ib:::-ation 

Vc~ume: : Tc~al, 1 Aliq~ot 
Sample Ccl:ected: 16-Feb-96 08:26:41 

~ETECTOR: ~CB 4 Input 3 (De~ #35) 

Efficiency: 20.60% Chern. Recovery: 0.00% 

Total Eff.: 20.60% Manual:lOO.CO% 

C.;:..:;:BR.l\I':!:ON: 3403.69 + 5.55583 * Chn + -0.0009:J6281 Ch::, **2 keV 

Crigi~a~: 3588.4 T 4.5069 ~ Cnn T 0.000556 Chn ~*2 keV 

Ei':..:..e: C: \USER\ALPHA \C~ .. L!3\CA~0305S. CEN 

ACQU:s:::~:o~: 512 Channels Spec~rum Acquired: 19-0ct-98 08:40:36 

~ive Tiffie: 360C.OC Real Time: 3602.36 Sec. 

Spec~ru:r: F'i.le: C: \USER\ALPHA \CALIB\CAL034 75. CHN 

Backgrounci File: C: \USER\ALPHJ.I.\BKGND\B0002998'. CH!'\ 

t~-:.::~ice ~ibrary: C:\USER\ALPHA\ALPH.li.VIS.F.:..E 

ANALYS:::; .'1e-::.;-.oc.: Aosolu~e ?ea.K Searcn Ar.c F:.t; 

Results: CAL03475 
~ ::.. 1-. K s 

Cha:1ne: FWHM Heigh1: G:::-oss Backgrcunc 

4:_ . ..).;_ 23.66 :.. 76.54 4/76.C.S c -
' 22.3.6: 17.52 :!.99.24 5361.54 ,., . ' 

'-'·-0 

3 ~ 24C.55 13.11 141.03 1755.76 0.00 

D E c A y c 0 R R E c .,., E !) R E s ~ 

Br . Energy Width .~l 

. ~ ...... - --6€: :<.c.:.:.:...c \ ke\i' ~ keV, :·a~.. ::?~~ 

Net J>.rea 

L .. 775.C2 

5361.38 
1755.76 

. m s - . 
i.cn.:..c-:. 

M~F • 

At.:.-L4- :. 36 5~86.JG ::. . .;295 
:...668:::. 
- . ~51& 

386.33 C.43 
:.:..68 2. p·~- 2 3 s : .. 7 3 s:so.6G :.::.sse. 

4687.70 57.:29 

G:::-oss Count: 
Net Area 
Background 
Composite Fit 
Residuals 

15068.0000 
15064.5200 

3.4800 
~4798.4873 

266.032"7 

J.4.2.(;5 

100.0C 
99.98 

C.C2 
S8.2i 

:..77 

CPM 

/ J. :.c. 
8S:.36 
29.26 

2.84 
.2.68 
4.68 

{Dee Fa.:!..rserv.:..s .' 
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r. F H A V I S I 0 N 1-.Nl-.!..YSIS 

SAMP~E: e36S8292 
Type: Ca2.ibration 

vc_u~e: ~ Tote..~, 1 Aliquc~ 
Sa~ple Collected: 16-Feb-96 08:26:41 

DETEC~OR: MCB 4 Input 4 (~et #36) 
E~!~c~e~cv: 22.45% Chern. Recovery: 0.00% 
To~a~ Ef~.: 22.45% Mar.ual:lOO.OO% 

C?.:...:BRF.:'IOX: 3359.5 -r 5.90607 * Chr: -r -0.00153771 Chr: "'*2 keV 

c~~gina:: 3402.81 + 5.7118 "'Chn T -0.0013 Chr: **2 keV 

F~::..e: C:\USER\ALPHA\CALIB\CAL03059.CHN 
ACQ~IS:T:OK: 512 Channels 

Live ~~me: 360C.CC 
Spec~rum Acquired: 19-0ct-98 08:40:43 

Rea::.. T~me: 3602.36 Sec. 

Spec':.:::-'..1:~-. F .:..le: C: \USER\ALPHA \CA:.IB\CALC34 76. CHN 

Bc.ckg:::-cund File: C:\USER\ALPHA\BKGND\B80C2999.CHN 

~~c::..~de :._bra:::-y: 2:\USER\AL?HA\ALPHAVIS.ALE 

A~ALYS:~ Me~r:o~: Absolute Pea~ Searcr: Ar.c F~~ 

rtesy~~s: 2A~C3~~6 

P E A K S 
Cnanne::.. FWHM Height Gross Background Net Area 

402 14 
:,j.; li: 

C:Jecked By: 

20.67 
2J 18 
l4 27 

152.24 
:.97 48 
::.c 25 

4446.35 

5~56 92 

D E C A Y C C R R E C ~ E ~ 
Br. Energy Wic~r: 

5486.8C 
5156.6C ~12.390 

4687.70 152.27( 

2_:-oss Co',_l:r.:. 

~ .. 3l42 
:::.:J99S 

J.8225 

Net Arec.. 
Background 
Ccmposite Fit 
Residuals 

:..4953.8800 
6.1208 

:..4943.::..815 
:!C. 59SS 

4-445.43 
5:.39./~ 

0.2"7 5356.65 

R E S iJ :.. T S 
?.~iquct 

38::.. 5~' 

397.67 

99.96 
0.04 

99.82 

:..5.22 
5.24 

(Don Ukele) 

CPM 

74.09 
SS.6c 
89.28 

:;:.94 
:.:.'73 
.:2.68 
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A ~ ? E 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 

SAMP~E: e3798292 
Type: Ca~ibration 

Volu~e: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 5 {Det #37} 

Efficiency: 23.08% Chern. Recovery: 0.00% 

Tota: Ef£.: 23.G8% Manual:lOO.OO% 

CA~!BRATION: 3709.52 T 3.74185 w Chn + 0.00167621 Chn **2 keV 

Original: 3245.58 + 6.7001 * Chn + -0.0028 Chn **2 keV 

~~~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. 

Spectro..:r.1 Fi.::..e: C: \USER\ALPHA\CALIB\CAL03493 .CHN 

Backgrc;2nd File: C: \USER\ALPHA \BKGND\80003000. CHN 

Nuclide Library: C:\USER\ALPHA\AL?HAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 

Resu:ts: CALC3493 
?E;. .. Ks 

Channe:.. FWHM Heigh~ Gress Backgrc~nd Net Area 

' 

2. 
3 ~ 

2. 

402.27 l.9. 61 
336.12 9.83 
226.38 31.54 

[; E c 
:L. 

Kc:c:..ide Ro.tic 

Am-24::.. C.86 
?...:-23S 0.";:, 

A 

199.50 5144.22 
225.43 6514.44 
166.69 4896.63 

y c 0 R R E c T E D 

E:;.er<;y vhdt:-. 
(kev; (kev; Ta-... 

5486.00 116.C5C 
5156.60 :.C3.75~' 

4687.7': :.36.3SS 

2.0535 
:.7663 

0.88 5143.34 
0.03 6514.41 
0.17 4896.46 

R E s .... T ~ s ~ 

.Aliquot 
DPM 

47C.L.2 
~53 .. 59 

MDA 

C.37 
:l.34 
::..2.L.3 

7 0 T h L S % Recovery 

Gross Count 
Net Area 
Background 
Composi~e Fi

Residua.l.s 

15532.0000 
15528.1600 

3.8~00 

16555.2930 
:.027.1329 

100.00 
99.98 

C.02 
l06.5S 

6.61 

85.72 
108.57 

% 

81.61 

Error 

2 
..,, 

• I~ 

2.43 
2.80 

Ar,c.iyzeC. By: {Dee Fairservis} 

c:.ecj.:<::c :3y: {Don Ukele) 
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~ - ? h A V I S ! 0 N C A ~ I B R A T I 0 N A N A ~ Y S ! S 

core :::..ao 

SAMPLE: e3898292 
?ype: Ca~ibration 

Vc:~~e: 1 Total, l A:iquo~ 

Samp::.e Col'-ec~ed: 16-Fe:0-96 08:26:41 

DETECTOR: MCB 4 Inp~t 6 (Det #38) 
Efficiency: 20.07% Chem. Recovery: 0.00% 
To~al Eff.: 20.07% Manual:lOC.GO% 

c;_:.:BR..L;-~::o:\·: 352E.~:.8 '"~'" 4.89643 x cr:~-- -·:. .. .:oc::.:;~5-·2 .::--.~~ '1;*: ~ev 

Crigi~ai: 3448.88 + 5.4715 • c~~ T -C.COll C~n ••2 keV 

?:.::..e: C: \USER\ALPHA\CALIB\CAI..0306l. CHN 

ACQ~!S:T:c~: 512 Channels Spectrum Acquired: 19-0ct-98 08:41:01 

L~ve Time: 3600.00 Real Time: 3602.36 Sec. 

Spec~:::-ur.1 File: C:\USER\ALPHA\CALIB\CAL03478.CHN 

Background File: C:\USER\ALPEA\BKGN~\BOCC300l.CHN 
:\-..::-::. i::ie :::..ibrary: :::!: \USER\ALPH~.\.n.LPHAVIS .P..L9 

ANA~YS!S Metnod: Aosolu~e Peak Search And Fi~ 
Resul~s: CAL03478 

PEP..KS 

FWHM Ne~ ;.. .. re2.-

2. 
3. 

~=-2 .. 5( 25.52 183.26 4758.:)4 

335..45 21.77 214.11 565/.46 

238.47 30.71 151.63 4856.59 

D E c A y c 0 R R E c ..,., 
E D .. 

Br. Energy vlidt~ 

~~c:..i.C.e Rc..tio (kev: (keV) Tau 

Arr.-241 c. 86 5486.00 121.728 2.8863 
- ,... ~-. 
~----~L.)~ ...... J...; 5:.56.6: __ c.~o ,... .- ~ .- .... 

.:..: .. .::..~.::...:._ 

Gross Count 
Net Area 
Background 
::ompos.i..te !-"'.:.:: 

R.esidua:':.s 

15014.0000 
15009 . .;.40C 

4.560C 
152~:;:.:?9:::. 

262.9S0l 

Analyzed 3y: 

O.S7 4757.3"/ 

0.19 5657.27 
0.27 4856.32 

R E s c L ~. s 
Aliquot 

:>PM 

395.07 
~cs .. ;s 

100.00 
99.97 

:.c:..7:::. 
, .,--. '::. 

MDA 

C.44 
__ .. '"':l:'v 

7S.2S 
94.29 
80.94 

9o Error 

2.84 
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h T p H A v ~ s I 0 N C A - ~ E x A T : C N .?.NALYSIS 

Core ~ab 

S&~PLE: e3998292 
Type: Calibration 

Volume: ~ To~al, 1 Aliquo~ 
Sareple Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 7 (De~ #39) 

E!ficiency: 22.97% Chern. Recovery: 0.00% 

To~al Eff.: 22.97% Manual:lOO.OO% 

CALIBRA':':::ON: 3619.64 + 4. 39603 * Chn .,. 0. C00586926 Cl"'.r. *"'2 keV 

Ori;inal: 3548.86 + 4.6095 * Ch~ T 0.000556 Ch~ x~2 keV 

?~le: C:\USER\ALPHA\CAL!B\CA~03062.CH~ 

ACQ~ISI~ION: 512 Channels Spec~ruw Acquired: 19-0ct-98 08:41:08 

L~ve Time: 3600.00 Real Time: 3602.34 Sec. 

Spectrum File: C:\USER\ALPHA\CALIB\CAL03479.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003002.CHN 

Nu.::-lide ~ibrary: C:\USER\ALPHA\ALPHJI.VI.S.I-.~E 

ANALYS:s ~ethod: Absolute Peak Searc~ An~ Fi~ 

Res~l~s: ~ALC3479 

P E A K S 

Chan.ne: ?WHM Height Gross Background Net Area 

, 402.88 
2. 334.67 
3. 235.55 

!\..:elide 

Arr:-24::. 
Pc..-239 
~h-230 

25.:!.1 178. 7l 

18.21 212.73 
40.64 157.42 

D E c A y c 
B.c. Energy 

Rc..tio (keV) 

0.86 5486.00 
o. 73 5156.60 
0.76 4687.70 

" ~ 

'-' 

~e~ l'.rea 
3ackgrounc 
Composite Fit 
Residua:Ls 

0 

475: . .:.3 
571:<:.62 
4872.93 

R R E c "' E D 

Y\idtl': 
(keV) ,....,_ ,. 

..;..o.....;. 

124.400 2.7078 
:..10.102 1. 7567 
163.495 4.0409 

,., s ~ - .. -

~53GL.VCOC 

l5296.6000 

:.5346.44~9 

0.90 4750.23 
0.63 5711.99 
0.44 4872.49 

R E s u T T s ~ 

Aliquot 
::Px 

344.67 
414.45 
353.54 

Recc ·, e:r ~ 

100.00 
99.96 

1CC.29 

MDI<. 

0.38 
11.34 

8.33 

~.:. 

CPM 

79.17 
95.20 
8::...2: 

~!:"!:'or 

2.84 
2.59 
2.81 

(Dee Fairservis; 

cnecked 2y: (Dor. :Jkele) 
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h ~ ? H A V ! S I 0 N ~ A • ! E R A T : 0 N A N A L Y S I S 

Core :::.a~ 

SAMPLE: e4098292 
Type: Calibration 

Volume: : Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 8 {De~ #40) 

Total Ef:.: 22.52% 
Chern. Recovery: 0.00% 

Ma:-:ual: 100. 009.; 

CALIBRATION: 3562.72 + 4.661: * Chn + 0.000303396 Chn **2 keV 

Original: 3490.53 + 5.0361 * Chn + -0.00026! Chn **2 keV 

F :..::.e: C: \USER\ALPHll.\CA~IB\ CJ..I..03::l62. CHK 

ACQ~:s:~:ON: 5:2 Channels s~e=~r~~ Acquired: 19-0c~-98 08:Gl:l5 

L:..ve Ti~e: 35CO.OO Real T~me: 3602.36 Sec. 

Spec~rum Fi:e: C:\USER\AL?HA\CALIB\CAL03480.CHN 

3ackg~~und F:..le: C:\USER\ALPHA\BKGND\B0003003.CHN 

Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me~hod: Absolu~e Peak Search And Fit 

ResLl~s, CAL23480 
?Z::i-.KS 

Channe:.. FWHM Height Gross Background Net Area 

l. 
2 .. 

4C1 2 .. 10 40.13 192.43 4997.23 

334.6c - r <-..;)L .. .J.:. 227.85 5909.8S 

.:!.~-- .6S 44.64 :6:-.35 sl~:J.:c 

D E c A y c 0 R R E c T E D 

Br. Energy Width 

Nuc::.:...ae Ratio {keV} {keV) Tau 

?-..:-L_jS G. 73 

:·:.-23G G.7E 

5486.0C 155.213 

5156.6C :36.972 
4687.7: :7...,.08"" 

5.8257 
4.0803 
4.5862 

: 0 : .:-. :... s 

Net Area 
Backgro .. nC. 

Composite Fit 
Residuals 

l64~2.600C 

2.400C 
16057.2758 

385.3242 

0.26 4996.97 

:::.22 5909 .. 6~ 
:::..;s.~s 

R E s u L T s 
Aliquot 

DPM 

369.82 
437.36 
38l.A 

9S.SS 

97.64 
2.34 

MDA 

C.34 
8.46 

% 

CPM 

83.26 
SS. 4-S 

3~.2:: 

Error 

2.77 
2.55 
2.'73 

Ar.a::.yz.;:,C. 3y: (Dee F'airserv:..s 1 

C!",ecKed By: (Don Ukele) 
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A T p H A v I s I 0 N C A L I B R A T I 0 N 

Core Lab 

SAMPLE: e4l98292 
Ty?e: Calibration 

Volume: ~ To~al, 1 Aliquc~ 
Sample Collected: 16-Feb-96 08:26:41 

DE7ECTOR: MCB 5 Input 1 (Det #41) 

Efficiency: 24.95% Chern. Recovery: O.CO% 

To~al Ef=.: 24.95% Manual::OC.OO% 

Ch~:BRAT!ON: 3418.49 + 5.54962 * Chn + -0.0011233 Chn **2 keV 

O=i;inal: 3336.2' ~ 6.026 ~ Chn ~ -0.0019 Chn ~*2 keV 

?i:.e: C:\USER\ALPHA\CAi..IB\CAL03079.CHN 

ACQG!SITION: 512 Channels Spectrum Acquired: 19-0ct-98 08:41:28 

Live Time: 3600.00 Real Time: 360l.70 Sec. 

Spec~r~m File: C:\USER\ALPHA\CALIB\CAL0348l.CHN 

Esackgrou::d File: C:\USER\ALPHA\BKGND\BC003004.CH~ 

Nuclide Liorary: C:\USER\Ai..PHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolu-.:e ?eak Search P..nd Fi1: 

Res;;.lt:s: CAL034Ei 
p - :?-.. K s 

Cr:a::ne .... FWHM riei.gt::: Gros::. oackgrounc Net Are c. 

2. 
3. 

2. 

.:<OS. 9V 36.74 
336.05 33.65 
240.40 24.39 

~. E c ._, 

Br. 
Nuclide Ratio 

Am-241 0.86 
?u-239 C.73 
~~--L3C C. 76 

A 

170.52 4557.69 
190.49 5184.64 
154.49 4967.39 

y c 0 R R E c T E :: 
Energy Width 

(keV) (keV) Tau 

5486.00 141.565 
5156.60 :.41. 487 
4687.70 :45.467 

4.6792 
3.9303 
:..9328 

0.12 4557.57 
0.40 5184.24 
0.20 4967.19 

R E s u L T s 
Aliquot 

DPM 

304.45 
3L}5.31 

23:.&: 

MDA 

C.29 
8.62 

::.C .. lS 

:::· 0 'I' A :. S % Recovery 

Che.::X.ed By: 

Gross Count: 
Net Area 
Background 
Ccr~·lposi.-:.e F:..t 

Residuai.s 

:494:.:.:oo:; 
:4938.5008 

2.400Cl 
~4919.2108 

l9.3892 

:cc.Jc: 
SS.9S 

C.02 
99.85 
c.:2 

(Don Ukele) 

75.96 
86.40 
82.79 

% Error 

2.90 



., 
• .... n v : s :: 0 ?\' 2.-..... :B A N A I. Y S ::: S 

Core- Lab 

S~~?L~: &44S82S2 
Type: Calibration 

\io.L.·Jme: 1 ':'Otc.l, 1 Aliquot 
Sa~ple Collec~ed: 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~ x*2 keV 

Original: 35:7.44 + 4.8039 * Chn + 2e-006 Chn *~2 keV 

F::.:.e: C:\DSER\ALPEA\CALIB\CAL0308l.CEN 

ACQCIS~T:ON: 512 Channels 
~~v& Time: 36CC.CC 

Spectrum Acquired: 19-0ct-98 08:41:39 

Rea:. ':'ir:.e: 36C:.. 7C Sec. 

Spec':.r..:.i:: F~le: C:\USER\Ai..PHA\CALI3\ChLC348.:2.CHN 

Backgro~~d File: C:\DSER\ALPHA\BKGND\BCOC300E.CH~ 

X~c::. ~ci.e ::...~::::::-2.::y: C: \ USER\AL?EA \AL?nAV:::S . .?.:.5 

ANALYSIS Method: Absolute Peak Search And Fit 

Re~~:.ts: CAL03482 
PE.l>.KS 

FWHM He1..:;r:c Gross BacKgrc~nc Ne-e Area 

.;, . 

2. 
3. 

~-'-. ~~ 

..)"":tv .. v ..... 

.243.58 

:\ ..... c _:..cie 

~'T~-24:. 

Pu-239 
Th-230 

:.s.9C ::..46.G/ 

... 4.5J :0./4.9S. 
13.42 l36. 8l 

:..; E c A y c 
B~ Er~ergy 

Rat:.::: (keV) 

c.so 5486.00 
0.73 5156.60 
0.76 4687.70 

c· -

Gross Cour.1: 
~et. I>.reo. 
~~=kgrou:-.C 

2:c2.pos~.-:..2 

.:-.:.2 s iciL:. a.~ s 

0 

0 

4::.LS .. 5:. 

4460.97 
44?S.5l 

R R E c ~ E D . 
Wl.O'Cr. 

.,kev; .... -. --
-c.-

::.07.487 l. 3889 
98.812. 1. 4308 

125.281 0.93:!.5 

~. ?. - - ;:; 

:3481.~408 

:..~. :'6S: 
. ~ - ~ -- ' -
_..:..vv:;~-:;':1~.:-

~<-

:...49 42.28.03 
:...2.2 4459.75 
0.77 4478.73 

R E s u ~ T s ~ 

.?-.. ~ iq:~~t 

2?:·. 

313.44 
338.63 
340.07 

Recovery 

:..co.oo 
S.9.87 

!1:::.'-. 

0.43 
14.06 

6.14 

CP~ 

6S.SC: 

74.3:0 
74.65 

~.05 

2.94 
2.93 

(Dee Fa::.:::-serv:..s~ 

(;)on UkeleJ 
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~. !\ .-.. I.. '! s = s 
Co:::-e Lab 

~Alv.?::..:::: e4598292 
Typ~: Calibration 

Volume: :. Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOrt: MCB 5 Input 5 (Det #45} 

Efficier.cy: 23.04% Chern. Recovery: 0.00% 

Tc~al Eff.: 23.04% Manual:100.00% 

CALIBRF.TION: 3383.43 + 5.70293 w Chn ~ -0.001409 Chn **2 keV 

Cri;i~a:: 3570.05 + 4.5295 • Chn ~ O.OC0342 Chn *•2 keV 

=~-~: C:\~SER\ALPHA\CAIIB\CA::..C30S2.CE~ 

ACQ~IS:T:ON: Sl2 Channels Spec~rum Acquired: 19-0ct-98 08:41:5: 

_ive Ti~.,e: 360C.OC Rea2. Time: 360l.7C Sec. 

Spec::::::urr. File: C:\USER\ALPHA\CALIB\CAL03483.CHN 

Sa2kground File: C:\USER\ALPHA\BKGND\B0003007.CHN 

Nuclide Library: C:\USER\ALPHA\AL?HAVIS.ALB 

A;~P..:..Y ::0:::- Me"t.:-.. ~C..: l'.bsolu~e Peak Searc:-.. ;.:-:c. F':_~ 

Res~::..ts: c:;..:...: 3 4£3 
? :2: A K s 

.:hanne:. FWHM Heigh~ Gross Background Net Area 

-
.0 

2. 
3. 

"'- ~: . 2 22 
.,:..j :; . 3S 22 . 
243 . _,_, :.6 . 

;:; ~ 

Br. 
Nc~cl~de Ra~ic 

;>.r;,-24:. c. 86 
Pu-239 0.73 
Th-230 C.76 

_2 
- ;J 
.J.~ 

95 

c A 

::.so sc. 4s;Q.; 

2:.8 . 88 5675 

:..57 . 96 2l9J 

y c 0 R R E c 
Energy ',.;'id~t. 

(keV) (keV) 

5486.0C l09.l49 
5156.60 113.725 
4687.70 85.C37 

. 
-c 

-
~ 

S:! 

T E D 

TaL: 

2.3641 
2.3884 

::<.5760 

~ 

~ 

~ 

0 

. 

. 

R 

"'" 4964 
'-'~ 56/S 
~2 21C:.~ 

E s ,. . T L. -
All.quot: 

:;pl'(. 

359.12 
410.86 
158.98 

~" Recove::::y 

.~e~ Area 
3ackground 
Composi~e F:.::. 

Residuals 

_:,.;._.:... ,....,'.._,....., ...... 

:..SL2. 08CC 

:.9200 
:.6:.97.8397 

783.9597 

99.99 
o.c: 

:os.-::.7 
5.Cl9 

. .;. 
-. I ~ 

8C 

s 

M;)A 

0.34 
11.35 

5.54 

% 

CPM 

8~ - ' I ... 
;.; . 66 
36 63 

Error 

2.78 
2.60 
4.:..8 

(~ee Fa::.::servis) 

cr .. t:.::kea. :ay: (Do:-. Ukel.e i 
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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 

SAM?L~: e4698292 

Type: ~al~bration 

vc:ume: : Tota:, 1 AL~q~ot 
Sample Collec~ed: 16-Feb-96 08:26:41 

~ETECTOR: MCB 5 Input 6 (Det #46) 

Efficiency: 20.44% Chern. Recovery: 0.00% 

To~a: E!f.: 20.44% Manual:lOO.OO% 

CA~IBiVI.TION: 3542.21 + 4.71548 * Chn + 0.000115741 Chn **2 keV 

C~igina:: 3476.24 + 5.1664 * Chn T -0.000597 Chn **2 keV 

Fi:e: C:\USER\ALPHA\CALIB\CAL03083.CHN 

A~QCISIT!ON: 512 Channels Spec~rum Acq~ired: 19-0c~-98 08:41:58 

~ive T~me: 360C.OO Real Time: 360:.7C Sec. 

S;.t:c::.: ..... ::. ?·_:..e; C: \USER\A:...Z...rlA\C~ ... :..I5\C.?-.. :..C3484.CH!\ 

Backg:::-o~r.c. ? ~:..e: ~: \USER\AL?HA \BKGND \BOOC.3008. CH~ 

Nuc:Cide :.:_.ibra.ry: C: \USER\AI.PHA\P.LPHAVIS.A~B 

ANALYSIS Me~ho~: Absolu~e Peak Searc~ And Fi~ 

Res~:ts: CAI.J3484 

?WHM He1.gr.t Gras~ 3ackgrounc 

4v 7 76 ::..7.63 ::..92. 56 4749.:2 C.72 

33S.29 :c.85 220.04 5612.:..~ 0.4"~ 

24:..3/ 14.06 :i.E8.25 5521.2.2 c.oc 

Net Area 

4748.39 
56ll.67 
--.- "': f"'\ r 
~:>L.:..JO 

E; r A .; r 0 R '-

B·· Energy 
R E c 

Widtr. 

,- E - ::> R E. S :; :. 'I S 
Aliquot 

:...;....:..c_~aE: Rat~o 

A::-.-2.;:.. :. . 86 

P-....-239 0.73 
'::.':-:-230 0.76 

(keV; \ ke\/ 1 

5486.2C ::..:)2.63:2 

5156.6C 
4687.70 

9~ • .::.63 
l2l. 965 

.· .. ·c. ..... MDA 

- .... ,.. - --· ..... ~- _, 

:...o::..:..: 
0.9795 450.18 8.04 

'::.' 0 T A L S % Recovery 

Gross Cou:1t 
_\1ec Are.:. 
3ackgro-..:-.C. 
Compos:..::.e .?:.t.. 

Res~di.lais 

15973.0000 

~588~.3740 

35..826\., 

.:.co.J~ 

u .. ..J.;, 

SS .. 4~ 
:.54 

(Dar. Uke::.e; 

79.14 
93.53 
92.02 

2.S4 
~ ~ ') 
L.C~ 

2.64 
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A - ~ h ~ V - S l 0 N C A L - 3 R A T I C ~ JI.NALYSIS 

Core :..a;:; 

SAMP:..~: e47S8292 
Type: Calibration 

Vciurr:a: 1 Total, 1 Aliquo:: 
Sample Ccllec::ed: 16-Feb-96 08:26:41 

vETECTOR: MCB 5 Input 7 (Det #47) 

Effi~iency: 23.18% Chern. Recovery: 0.00% 

Total Eff.: 23.18% Manual:lOO.OO% 

CA:..IBRAT!ON: 3422.54 + 5.60988 * Chn + -0.00134815 Chn **2 keV 

Or~;~ca:: 252C.71 ~ 4.9542 • C~~ ~ -C.000293 Chn ••2 keV 

F~.e: C:\USER\ALPHA\CALIB\CAL03084.CHK 

ACQUIS!TION: 512 Channels Spec~r~m Acquired: 19-0ct-98 08:42:05 

:..~ve :!"';_rr,e: 360C.GO Rea: ?i.me: 360l.63 Sec. 

Spec::::- ..:..r;, F:....Le; C: \USER\A:::OPHA \CA:..IB\CALG2485. CHN 

3a:::kg::-:::;:c-.C. 5 il.e: C: \ USER\ALPEA \BKGND\BOOC2CC9. Ch.·; 

:'<.:c::.;..de L::.::;;rary: C: \USER\A!..PEA \A:.?HAV!S. ALB 

li.NALYSIS !1et.hod: Absolute Peak Search And pi~ 

Res-...l::s: CAL83485 
p E A K s 

Cha:1ne2. FWHM Height Gross Backgrou:::c Ne:: Area 

-, 4Ci 7 :~ -
::2 236.29 

' 229.2C 

.\C;.:cl:..de 

Ar,.-24:.. 
?L.-239 

3. ~t-23C 

'2.7.74 l56.86 
30.29 :94.47 
34.02 ~39 . _,~ 

- E c l-. ~ -
~ 

Br. Energy 
Ra:::..o (kev: 

0.86 5486.00 
0.73 5156.60 
0.76 4687.70 

C"' 0 -
Gross Count 
Ne:: Area 
3ackgrc~nc. 

Ccrr.pos:. ~e F', ~ 

:rtesiciuals 

'-

4803. 33 
5428.98 
5:?C'J(. r .-.. ).::.. 

::<. :<.. - - -
~,.; iCn:.r. 
(keVj Tat: 

132.310 2.4485 
134.301 3.2182 
l80.853 2.3439 

~ ~ - "' 
T s ~ 

l6123.000C 
.., r- : ,.., "I"'\,..,... 
..... ~-. ...... ~. '-iv~,..;•U 

2.508C 
::..5~:)6.2372 

68.:;. 062 ~· 

% 

0. 52 4802.81 
r- ss 5428.39 

5202 ..,~ 

Vo ~- • l.l. 

- s .. - ~ 

,=,:..iq-...c:: 
DPM 

345.33 
390.31 
37<:.15 

Recovery 

:oc.oo 
99.98 

M0r. 

0.35 
15.43 

6.60 

CPM 

80.05 
%.4~ 

86. 73 

!>'0 Error 

2.83 
2.66 
2.72 

Anc.::..yzeci 3y: (Dee Fairser-vis) 

c~-.. ec.Kec. 
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- s : G ~-
c .. 

Core ..:.a:t 

SAMPLE: e4898292 
Type: Calibration 

Volu~e: :::. To~al, l Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETEC~Oa: MC3 5 Input a (~et #48) 

Efficiency: 21.90% Chem. Recovery: 0.00% 

Total Eff.: 21.90% Manual:100.00% 

CAL!BRAT:ON: 3638.32 T 4.19653 * C~n + 0.000847494 Chn ~~2 keV 

O::::igi~al: 3544.33 + 4.75l7 ~ Chn keV 

? i:.e: C: \ \JSER\ALPH?. \ CA:.IB\ CAI..0308 5. CH!\ 

~C~v:~~::0N: ~:2 Cnannels Spectrum Acquired: 19-0ct-98 08:42::4 

.___ve .:..r:•<=: 3600.00 Real Tl.me: 360:::...70 Sec. 

:3pec-:.ru:.. F::..le: C: \USER\ALPHA\CAI..IB\CAL03486. CHN 

~ackgrouno File: C:\USER\ALPHA\BKGND\B00030l0.CHN 

Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.A~B 

ANALYS::s Met:-.oc: Absolute Peak Searcr. Anc Fit 

Results: CAL03486 
P E A K S 

Channe: FWHM Height Grcs: Backgrounc Net .P.rea CPM 

"-

L. 

3. 

- c 68 9C ' r 7~ -
-;\,..;::. -~ 

-~v . ... o . ~--
33S . 64 30 . 38 - I 7 . 34 5652 8& 

', -; ' - .2 co 4778 tO 
~ ~ ~ ... ..... _,- . 

::: E c A y c 0 R R E c ,., 
E D -

Br. Energy Width 

; ........ c __ ce Ro.~ic (keV) ·kev· "T•- '. 

\ ' -""-

Ar .. -24:. C.86 
?cJ-23S C./3 
'I'h-230 c. 76 

5485.::;::; 2.73.892 

5l56.6C :!.49.036 
4687.70 190.996 

.:..8672 
:2.5844 
3.7161 

r:· 0 r:· I-. :.. s 

Gross Count 
Net Area 
Background 
Composite F::..t 
Residuals 

15.197.0000 
l5l94.6000 

2.4000 
l5l03. 7774 

90 .. S22S 

Analyzed By: 

v 

c 
-v 

~6 -~ -
. ::.6 565L 

2.:.. 4778 

R E s T' ~ T '-' -
Aliquot 

~, ':) I 
..J .. .. ~. 

355.52 
430.19 
363.65 

100.00 
99.98 

0.02 

--
i -

. 4C 

s 

Ms.;-6 

0.39 
:..<:.58 
10.93 

';'c. 

oc 

c' .::.-J""% . 
IS . 64 

Error 

2.87 
2.6:. 
2.84 

(Dee Fairservis) 
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A T 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: f1898292 
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: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\CAL03459.CHN 
ACQGlSITION: 512 Channels Spectrum Acquired: 19-0ct-98 13:18:44 

Live Time: l200.00 Real Time: 1200.82 Sec. 

Spec-c.r-...m F-le: C:\USER\ALPHA\CALIB\CA:::..C3487.CHN 

Background File: C:\USER\ALPHA\BKGND\B000298~.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Resu~ts: CAL03487 

P E A K S 
Channel Start End FWHM Height Background 

1. 243.09 210 270 4.00 1451.00 0.16 

L E c A y c 0 R R E c T E D R E 

Net Area 

7896.84 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM 

Th-230 0.76 4708.46 19.957 2.00CC :.69C.OO 

'I 0 T A L S 9o Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

8013.0000 
8012.3600 

0.6400 
7897.0000 

115.3600 

100.00 
99.99 

,..,. 
I.J .. v ..... 

98.55 
1. 44 

MDA 

0.89 

CPM 

394.84 

% Error 

Analyzed By: {Dee Fairservis) 

-:::-.ec:r.ec. 3y: (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 

Vc~ume: 1 Total, 1 Aliq~o~ 

DE~ECTOR: MCB 2 Input 3 (Det #19) 

Efficiency: 20.99% Chern. 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 

ACQC:SITION: 512 Channels Spec~rum Acquired: 19-0ct-98 13:18:50 

~ive Time: ~200.00 Rea~ ~~me: 1200.82 Sec. 

Spec~rum F~le: C:\USER\ALPHA\CALIB\CAL03488.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002582.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE3.ALB 

ANALYSIS Me~hod: Absolu~e Region-Of-In~eres~ 

Res~lts: CAL03488 
P E A K S 

Channel Start End FWHM Height Background Net Area 

244.80 210 270 4.00 619.00 

D E C A Y 
Br. Energy 

Nuclide Ratio (keV) 

C 0 R R E C T E D 
Width 
(keV) Tau 

T!-.-230 C. 7E 4712..67 20.074 2.0000 

0.24 4366.76 

R E S U L T S 
Aliquot 

DPM MDA 

:.c4::.oc 

T 0 T A ~ S ~c Recovery 

Gross Cour.~ 
Net Area 
Background 
Composite Fit 
Residuals 

4615.0000 
4613.7600 

1. 2400 
4367.0000 

246.7600 

100.00 
99.97 

94.63 
5.35 

CPM 

218.34 

'::..97 

Analyzed By: (Dee Fairservis) 

.::necked By: (Don Uke:..e) 
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A ~ P R 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 

S~~PLE: f2198292 
Type: ca1source5 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 * Ch~ + 0.000312 Chn **2 keV 

Original: 3547.39 + 4.7272 * Chn + 0.000312 Chn **2 keV 

F~le: 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. 

Spec~rum File: C:\USER\ALPHA\CALIB\CAL03489.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002984.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE5.ALB 

ANALYSIS Method: Absolute Region-Of-Interes~ 

Res~lts: CAL03489 
P E A K S 

Channel Star~ End FWHM Height Background Net Area 

l. 243.49 210 270 6.00 1293.00 

D E C A Y 
Br. 

Nuclide Ratio 
Energy 

(keV) 

C 0 R R E C T E D 
Width 
(keV) 

0.16 7490.84 

R E S U L T S 
Aliquot 

DPM MDA 

:·:_ -232 c. 76 4716.91 29.275 :.oocc :c.co .. oo C.89 

T C ': A ::.. S 

Gross Count 
Net Area 
Background 
Composite Fi-e 
Residuals 

7775.0000 
7773.8000 

:.2000 
/4Sl.:i8CQ 

282.3008 

'o Recovery 

100.00 
99.98 

C.02 
96.35 
3.64 

CPM 

374.54 

% Er::-or 

2.26 

Ar.alyzed By: (Dee Fairservis} 

C!1ecked 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 A N A L Y S I S 

Core Lab 

SAMPLE: f2298292 
Type: calsource6 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 6 (Det #22} 
Efficiency: 20.74% Chern. 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\CAL03462.CHN 

ACQUISITIOK: 512 Channels Spectrum Acquired: 19-0ct-98 13:19:06 

Live Time: :200.00 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 Met~od: Absolute Region-Of-I~ter~st 

Res~~ts: ~ALC3490 

P E A K S 
Cha~ne~ Start End FWHM Height Background 

l. 241.11 210 270 6.00 953.00 '"' ,~ u .. ..._L. 

!) 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~ 

-:r:--,-230 0.76 4710.38 

Gross Count 
Net Area 
Background 
Composite p;~ 
Residua::.s 

(keV) Tau DPM MDA 

30.363 3.0000 ::.540.00 0.99 

% Recovery 

6707.0000 100.00 
6705.4000 99.98 

1.6000 ~ ~~ 

v.VL. 

6389.0000 95.26 
3.::.6.4000 4.72 

CPM 

319.44 

% Error 

2.45 

Ar.a.lyzed 3y: (Dee Fairservis) 

Ciiecked By: (Dor. Ukele} 

I) 15 ,_, - ' 



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 La.:; 

SAMPLE: f2398292 
Type: calsource7 Sample Collected: 16-Feb-96 08:26:41 

Volume: : Total, l Aliquot 

DETECTOR: MCB 2 Input 7 (Det #23) 
Efficiency: 23.09% Chern. Recovery: 0.00% 
Total 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 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03463.CHN 
ACQwiSI~ION: 512 Channels Spectr~m 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 
N4clide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Resu~ts: CAL03491 

P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 242.38 210 270 6.00 1238.00 

I; E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th-230 0.76 

Energy 
(keV) 

4708.42 

Width 
(keV) 

30.181 

Tau 

3. OOC·J 

O.l2 7388.88 

R E S U L T S 
Aliquot 

DPM MDA 

0.89 

T 0 '!' 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 
~ "-I"" .. V--

97.70 
2.20 

CPM 

369.44 

% Error 

2.28 

Ar:c.lyzed By: (Dee Fa::.rse:::-vis; 

ChecK.ed By: (Dor. Ukele) 

21F 



A L P E 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 Tiffie: 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.ALE 

ANALYSIS Me~noc: Aosolu~e Reg~on-Of-!nteres~ 

Res~lts: CAL03492 
P E A K S 

C~annel Start End FWHM Height Background 

244.84 210 270 4.00 980.00 0.12 

D E c A y c 0 R R E c ..,., 
E D R E 

Net Area 

5321.88 

s u L T s 
Br. Energy Width Aliquot 

1. 

Nuclide Ratio (keV) (keV) Tau DPM 

Th-230 0.76 4714.36 20.235 2.0000 1240.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5762.0000 
5760.6000 

1.4000 
5322.0000 
438.6000 

lOJ.OC 
99.98 

8.02 
S2.3c 

7.6:.. 

MDA 

0.96 

CPM 

266.09 

% Error 

2.69 

Analyzed By: (Dee Fairservis) 

Cnec:r:ed 3y: (Do:1 'C~ele) 
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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 

Fi~e: 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 

ANALYS~S Method: Absolute Region-Of-Interest 

Res~lts: CAL03494 
P E A K S 

Channel Start End FWHM Height Background 

' 243.43 210 270 8.00 564.00 0.32 

D E c A '! c 0 R R E c T E D R E 

Net Area 

5582.68 

s "J L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM 

'!'h-230 0.76 4724.95 39.680 4.0000 1160.00 

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 

MDA 

0.89 

CPM 

279.13 

% Error 

2.62 

Analyzea By: (Dee Fairservis) 

Cr.ec:t<:.eC. 3y: (Don Ukele) 
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A L P H A V I S I 0 ~ 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' 

Vo~ume: 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: 3431.74 + 5.4102 * Chn + -0.000771 Ch~ *~2 keV 

Original: 3431.74 + 5.4102 * Chn + -0.000771 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03465.CHN 

ACQu:!:.SITION: 512 Channels Spectrum Acquired: 19-0ct-98 13:59:28 

Live Time: 1200.00 Real Time: 1201.06 Sec. 

Spectrum File: C:\USER\ALPHA\CALIB\C?.L03495.CHN 

Background F'ile: C: \USER\ALPHA\BKGND\B0002989 .CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 

Results: CAL03495 
P E A K S 

Cha~ne~ Start End FWHM Height Background 

1 246.63 210 270 6.00 845.00 0.20 
.l.. 

D E c A y c 0 R R E c T E r:; R E 

Net Area 

8474.80 

s C' L T s 
Br. Energy Width I-.l iquot 

!~ucl.ide Ratic {keV) (keV) Tat;. DPM 

':'h-230 0.76 4719.17 30.179 3.0000 1690.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
r<.esidua2.s 

8605.0000 
8603.9200 

1.0800 
8475.0000 

l28.9200 

100.00 
99.99 

c.o:. 
98.49 
:.so 

MDA 

0.84 

CPM 

423.74 

% Error 

2.l3 

11.::-.~~yzeC. i3y: (Dee Fairservis) 

C!-:ecked 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 ~ 

Core Lab 

A N A L Y S I S 

SAMPLE: £2798292 
Type: calsource3 Sample Collected: 16-Feb-96 08:26:41 

Volume: l ~otal, l Aliquot 

DETECTOR: MCB 3 Input 3 (Det #27) 

Efficiency: 20.60% Chern. Recovery: 0.00% 

Total Eff.: 20.60% Manual:100.00% 

CALIBRATION: 3420.19 + 5.428 ~ Chn + -0.000738 C~n ~~2 keV 

Original: 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 

N~clide Library: C:\USER\ALPHA\SOURCE3.ALB 

ANALYSIS Method: Absolute Region-Of-In~eres~ 

Results: CAL03496 
P E A K S 

Ctanne~ S~art End FWHY. Height Backgro~nd 

247.52 22.8 270 6.00 421. OCl 0.12 

D E c A y c 0 R R E c T E D R E 

Net P..rea 

4284.88 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ra~io (keV) (keV) Tat: DPM 

Th-230 0.76 4718.51 30.376 3.0000 1040.00 

T 0 T A L S % Recovery 

Gross Count 
Ne~ Area 
3ackgrounci 
Composi~e Fi~ 

Residuals 

4508.0000 
4506.9600 

1.04:)0 
4285.0000 

221.9600 

100.00 
99 .. 93 

C.02 
95.05 

4.92 

MDA 

1.00 

C?Y. 

2l.4.24 

% Error 

2.99 

A:1alyzeci By: (Dee Fairservis) 

Ct.eckec By: (Dar. 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 
'I'ype: calsource4 Sample Collected: 16-Feb-96 08:26:41 

Volume: l 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 

ACQ0ISITION: 512 Channels Spectr~m Acqu~red: 19-0ct-98 13:59:37 

Live Time: 1200.00 Rea~ :ime: 12Cl.OB Sec. 

Spectrum File: C:\USER\ALPHA\CALio\CALC3497.CHN 

Background File: C:\USER\ALPHA\BKGND\B000299l.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE4.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 

Res~lts: CAL03497 
P E A K S 

Channel Start End FWHl-(;. Height Background 

' 244.41 210 270 12.00 340.00 0.20 

l) E c A y " 0 R R E " T E D R E ..._ '-

Net Area 

5192.80 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Ta·~ DPM 

':'h-23C C-.76 4715.65 61. 69C c.C.OOO :.2CC.CO 

T 0 T A L S % Recovery 

Gross Coun-::: 
Net Area 
Background 
Composite Fit 
Residuals 

5614.0000 
5612.6000 

1.4000 
5193.0000 

419.600G 

100.00 
99.98 

G.02 
92.58 

7.47 

MDA 

2.97 

CPM 

259.64 

% Error 

~.72 

Analyzed By: (Dee Fairservis) 

(::lo:: Ukele, 
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A L P n A V I S I 0 N C A ~ - B R A T I 0 N 

Core Lab 
A N A L Y S I S 

SAMPLE: 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 Spectrum Acquired: 19-0ct-98 13:59:47 

~~ve ~~me: :20G.OC Real Time: :20:.02 Sec. 

Spect:.::::ur:, F ;;.::.e: C: \USER\ALPHA \CJI.LIE\CAL03498. CHN 

Background File: C:\USER\ALPHA\BKGND\B0002992.CHN 

Nuclice L~~rary: C:\USER\ALPHA\SOURCE5.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 

Results: CAL03498 
P E A K S 

Channe: Start End FWHM Height Background 

244.44 21C 270 8.00 639.02 0.08 

- c Jl. y c 0 R R E c T ~ ~ ~ :2 - - -' 

Net Area 

7717.92 

s .. 
' 'I' s u 

Br. Energy Width Aliquot 

1\ucl~de Ra~io (keV) (keVi Tau DPM 

Tn-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 

352.1200 

100.00 
99.99 

0.01 
95.61 

4.37 

MDA 

0.84 

CPM 

385.9C 

% Error 

2.23 

Ana2.yzeC By: (Dee Fairserv~s 

C!1eckec. 3y: (Don Ukele) 
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A ~ ? h A v I S I 0 N c A T - B R A T ~ 0 N A N A L Y S I S 

Core Lab 

S~.MPLE: f3098292 
Type: calsource6 Sample Collec~ed: 16-Feb-96 08:26:41 

Vol~me: 1 Total, 1 Aliquo~ 

DETECTOR: MCB 3 Input 6 (De~ #30) 

Efficiency: 20.73% Chern. Recovery: 0.00% 

Total Eff.: 20.73% Manual:lOO.OO% 

C~IBRAT10~: 3362.2 + 5.9334 * Chn + -0.0016 Chn *~2 keV 

C~~g~n&~: 3362.2 + 5.9334 ~ Chn + -0.0016 Chn ~x2 keV 

.?~i.e: C:\USER\ALPHA\CALIB\CALG347C.CHN 

ACQUIS:~ION: 5l2 Channels Spec~rum Acquired: 19-0ct-98 13:59:52 

~~ve T~me: l20G.OO Real Time: :201.08 Sec. 

Spect~~m File: C:\USER\ALPHA\CALIB\CAL03499.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002993.CHN 

Nuc~ide ~ib=ary: C:\USER\ALPHA\SO~RCE6.AL3 

ANALYSIS Me~hod: Absolute Region-Of-In~erest 

Results: CAL03499 
P 3:: A K S 

Channe~ Start End FWHM P.eigr.t Background 

24~. 2l ~ ' (\ 
L.-- 270 8.00 6:.4.00 o.:.o 

" 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) Ta1.: :J?M MDA 

Tr.-23G 0. 76 4715.77 4l. 215 4.0000 1540.00 1.00 

T 0 T A :. S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

6703.0000 
670:.::.600 

l.4400 
6384.0000 

3:.7.5600 

100.00 
99.98 

0.02 
95.24 

4.74 

(Don Ukele) 

CPM 

3::'..S.::.S 

% Error 

2.45 

') q ') 
hw r:., 1.) 



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 

Voluhle: : To~al 1 1 Aliquot 

DETECTOR: MCB 3 Input 7 (Det #31) 
Efficiency: 23.04% Chern. Recovery: 0.00% 

Total Eff.: 23.04% Manua1:100.00% 

CALIBRATION: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 

Original: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL0347l.CHN 

ACQ~:s:T:ON: 512 Channels Spec~rum Acquired: 19-0ct-98 13:59:57 

Live Time: ~200.00 Real Time: 1201.08 Sec. 

Spect:.rum File: C:\USER\ALPHA\CALIB\CAL03500.CHN 

Background Fi:..e: C:\USER\ALPHA\BKGND\B0002994.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANl-.:.:ts:s ~e~hod: Absolu-::.e Regio:-~-of-Ir:t:.eres-::. 

Resu~ts: CAL03500 
P E A K S 

Cha~nal Start End FWHM Height Background 

242.46 210 270 8.00 675.CO c.os 

";:) E c .,__ y ,.., ,.... R R E c T E D R E '- '-' 

Net Area 

737l.92 

s "' L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Ta~ DPM 

·::.-i::-230 c. 76 47l5.4C 39.952 ..;..oooc: :1.COC.C8 

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 

::.28 

Analyzec By: (Dee Fairserv.:..s; 

c:-:e:2kec 3y: (Dar. UK.e:..e; 
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A L P H A V I S I 0 N C A 3 R 1>-. T I 0 N A N A L Y S I S 

Core Lab 

f3298292 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Volume: ::.. Total, 1 Aliqucr. 

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 

AC2~:s:~:OU: 5:2 Channels Spec~r~~ Acqu~red: 19-0c-r.-98 14:CO:C3 

Live Time: 1200.00 Real Time: 2.201.06 Sec. 

Spectrum File: C:\USER\ALPHA\CALIB\CAL03501.CHN 

Background Fi~e: C:\USER\ALPHA\BKGND\B0002995.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

fu~ALYSIS Method: Absolute Region-Of-In~eres~ 

Resul~s: CAL03501 
P E A K S 

Channel S~art End FwHM Eeighr. Backgrou~d 

1. 244.2.2. 22.0 270 6.00 959.00 0.12 

:::; :s c A y ~ 0 R R E c ~. ?. 2 - - - -

Ne-e Area 

5410.88 

$ 
. .. ,. s v -

Br. Energy Wid~l:: Aliquot 

s~c:..::...de R--'~ ~ ........ ......, (keV) (kev; Ta~ DPM 

~:-,-230 0.76 4706.40 30.552 3.0000 1240.00 

T 0 T A L S % Recovery 

Gross Cou:r..t 
Net Area 
Background 
Composite Fit:. 

Resici;,1als 

582.3.0000 
5821.8800 

1.1200 
54::..::...0000 
4:0.8800 

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) 

Ctec:-:ed By: (Do:-. "Jke ::.e 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: l Total, 1 Aliquot 

DETECTOrt: MCB 4 Ir.put l (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 

ACQCISITION: 512 Channels Spectrum Acquired: 19-0ct-98 14:40:30 

~~ve Time: 12CO.OO Real Time: 120l.OJ Sec. 

Spectrum 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-Interest 

Results: CAL03502 
P E A K S 

Channel Start End FWHM Height Background Net Area 

l. 

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) Tau 

38.953 4.0000 

0.16 5767.84 

R E S U L T S 
Aliquot 

DPM MDA 

1160.00 0.84 

T 0 ':' A :.. S % Recovery 

Gross Cour.-c 

Net Area 
Background 
Composite Fit 

Residuals 

5853.0000 
5851.5200 

1. 4800 
5768.0000 

83.5200 

100.00 
99.97 

0.03 
93.55 

1.43 

CPM 

288.39 

% Error 

2.58 

F.:1c.lyzed 3y: 
{Dee Fairservis) 

Checked 3y: (Dor, 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\ALFHA\CALIB\CAL03503.CHN 

Backgro~nd File: C:\USER\ALPHA\BKGND\B0002997.CE~ 

Nuciide Library: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 

Results: CAL03503 
P E A K S 

Channel Start End FWH.~ Height Background Net Area 

1 
.1.. 243.47 210 270 6.00 1173.00 

D E C A Y C 0 R R E C T E D 

Br. 
N:..:c:..ide Ratio 

':'h-230 0.76 

Energy 
(keV) 

4710.02 

Widtl: 
(keV) 

30.019 

Tau 

3.0000 

0.00 8094.00 

R E S U L T S 
Aliquot 

DPM MDA 

1690.00 0.80 

T 0 T A !... S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

8223.0000 
8222.0800 

0.9200 
8094.0000 

:28.0800 

100.00 
99.99 

0.01 
98.43 

1. 56 

CPM 

404.70 

~o E::ror 

2.18 

A::al.yzeC. 3y: (Dee Fa::..rserv::..s; 

Cneckea By: (Don Ukele) 



A ~ ? E A V ~ S I 0 N C A L I S rt h ~ : 0 N A N A L Y S I S 

core Lab 

SAMPLE: f3598292 
Type: calsource3 Sample Collected: 16-Feb-96 08:26:41 

Volume: l 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 

Crigir.al: 3403.69 + 5.5558 w Chn ~ -0.000906 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CALC3475.CH~ 

ACQGISI~ION: 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: CAL03504 
P E A K S 

Channel Start End FWHM Height Background 

L£::).78 2"r' 270 4.00 691.00 o.oc 

D E c A y c 0 R R E c T E D R E 

Net Area 

4227.0C 

s u L T s 
Br. Energy Width Aliquot 

Nucl.ide Ratio (keV) {keV) Tau DPM 

'::'n-230 o.76 4704.24 20.456 2.0000 1040.00 

T 0 T A L S % Recovery 

Gross Count 
Net Jl.rea 
Background 
Composite p; .. 

Residuals 

4463.0000 
446:.8400 

l.:i.60C 
4227.0000 

234.8400 

100.00 
99.97 

94. 7l 

5.26 

MDA 

0.95 

CPM 

21: .. 35 

% Error 

3.Cl 

A;;.c.:yzed By: (Dee Fairservis) 

cneckeC: 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: £3698292 
Type: calsource4 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% 

?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~:SITION: 512 Channels Spec~rum Acquired: 19-0ct-98 14:40:43 

~ive T~me: 1200.00 Real Time: 1201.00 Sec. 

Spectrt.;.:r, File: C: \USER\A:..??.A\CALIB\CAL03505. CHN 

Ba~kground File: C:\USER\ALPHA\BKGND\B0002999.CHN 

Nuc:ioe ~ibrary: C:\USER\ALPHA\SOURCE4.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 

Resu:ts: CAL03505 
P E A K S 

Cha~nel S~art End FWHM Height Background 

l. 243.43 210 270 12.00 397.00 0.12 

I: E 
,... A y c 0 R R E c 'I' E :::> R E ..... 

Net Area 

5310.88 

s u L T s 

Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM 

Th-230 0.76 4708.43 62.110 6.0000 1200.00 

':' 0 T A L 5 '6 Recovery 

Gross Coun-r. 
Net Area 
Background 
Composite Fit 
Residuals 

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 Fairse.::-vis) 

(Don i.Jke le) 
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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 

SF>.MPLE: ::'3798292 
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 + 3.74:8 w Chn + 0.0017 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03493.CHN 

ACQUIS~TION: 512 Channels Spec~rum A=quired: 19-0ct-98 14:40:51 

~ive Time: 1200.00 Real Time: 1201.00 Sec. 

Spec-.:n..:.m p:._:::._e: C: \ USER\A:.?HA \CALIB\CAL03506. CHN 

3o.2kgro..:.~~c. F:.. :..e: ,:::: \ USER\ALPHA \BKGND\B0003000. CHN 

Nucl:..de Library: C:\USER\ALPHA\SOURCE5.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 

Results: CAL03506 
P E A K S 

Channel Start E~d FWHM Height Background 

1. 244.32 210 270 6.00 1274.00 0.16 

~ E c A y c 0 R R E c T E D R E 

Net Area 

7543.84 

s u L T s 
B:..-. Energy W~Ct!""i A:..iquct 

Nuclide Ratio (keV) (keV) Tau DPM 

Th-23G 0.76 4725.17 27.435 3.0000 1600.00 

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 

MuA 

C.88 

CPM 

377.19 

0, Error '0 

2.26 

~ ... r:c.l_yzeC. 3y: (Dee Fairserv_s) 

-::necked By: pen Gkele) 
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A L P a A 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 

SAMPLE: f3898292 
Type: calsource6 sample Col:ectec: 16-Feb-96 08:26:41 

Vclume: l Total, 1 Aliquot 

DETECTOR: MCB 4 Inp~t 6 (Det #38) 

Efficiency: 20.11% Chern. Recovery: 0.00% 

Total Eff.: 20.11% Manual:lOO.OO% 

CAL!B~.TION: 3526.18 + 4.8964 * Chn + -0.000108 Chn **2 keV 

Origina:: 3526.18 + 4.8964 * Chn + -0.000108 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03478.CHN 

:-.cQ..;:;:s:-:·roN: 512 Channels Spectrum Acquired: 19-0ct-98 14:40:56 

::...:..ve Time: 1200.00 Real Time: 1200.98 Sec. 

Spec~rum File: C:\USER\ALPHA\CALIB\CAL03507.CHN 

Backgro~nd File: C:\USER\ALPHA\BKGND\B000300:.CHN 

Nucl~ae ::..~brary: 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 Backgro~nd 

245.87 ~10 270 lG.OO 446.00 0.08 

r.: E c A 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 

Nuclide Ratio (keV) (keV) Tau DPM 

':'!:.-230 0.76 4723.54 48.433 5.0000 1540.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
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 

% Error 

2.49 

(Dee Fa.:..rservis) 

cr.ecke,:;. By: 
(Don Ukele) 
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n ~ ? H A V I S I 0 K C A L I B R A T I 0 N 

Core Lab 
A N A L Y S I S 

SAMPLE: f3998292 
Type: calsource7 Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 

~ETECTOR: MCB 4 Input 7 (Det #39) 

Efficiency: 23.08% Chem. 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 

F'il.e: C:\USER\ALPR.h\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\ALPHA\EKGN:.\B0003002.CHN 

N~cl-ice ::..:..brary: C:\l:SER\ALPHA\SOURCE7.ALB 

ANALYS~S Method: Absolute Regior.-Of-Interes~ 

Res~lts: CAL03508 
P E A K S 

Channel Start End FWHM Height Background 

2'A.6l 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:..ide Ratio (keV) (keV) '!'au DPM 

~h-23G 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 

MDA 

0.93 

CPM 

369.33 

% Error 

2.28 

A:-.=..::.yzec .ay: (Dee Fairservis) 

cnecxec By: (Don U~ele) 
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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 A N A L Y S I S 

Core Lab 

S~~PLE: f4098292 
Type: calsource9 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:lOO.OO% 

CALIBRATION: 3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 

Original: 3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 

Fi~e: C:\USER\ALPHA\CA~IB\CAL03480.CHN 

ACQ~:s:T:ON: 512 c~annels Spectrum Acquired: 19-0ct-98 14:41:05 

~~ve ~~me: 1200.00 Reai Time: 1201.00 Sec. 

Spec-::rur::, File: C: \USER\ALPHA \CALIB\CAL03509. CHN 

BacKground File: C:\USER\ALPHA\BKGND\B0003003.CHN 

Nuc:ice Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Method: Absolute Regicn-Of-In;:erest 

Res~lts: CAL035C9 
PE~.KS 

Channel Start End FHHM Height Background 

-. 246.85 210 270 10.00 466.00 0.12 

r:. E " A y c 0 R R E c T E D R E ..... 

Net Area 

5625.88 

s t; L T s 
Br. Energy Width Aliquot 

"'·.::c:..~de Ratio (keV) 

Th-230 0.76 4731.79 

Gross Cour.t 
Net Areo. 
Background 
Composite Fit 
Residuals 

(keV) Tau DPM 

48.107 5.0000 1240.00 

% Recovery 

6050.0000 
6049.2000 

0.8000 
5626.0000 

423.2000 

100.00 
99.99 

G.Ol 
92.99 

7. ::n 

MDA 

0.91 

CPM 

28:..29 

% Error 

2.61 

;.nalyzed By: (Dee Fairservis) 

..::-.e:.:: ... -:.ec: 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 

Sl'..M?LE: f4198292 
Type: calso1.4rcel Sample Collected: 16-Feb-96 08:26:41 

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:lOO.OO% 

CALIBRATION: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 
Original: 3418.49 + 5.5496 * Chn T -0.0011 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL0348l.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:49:23 

Live Tirr.e: 1200.00 Real Time: 1200.74 Sec. 
Spec-.:rurr. File: C:\USER\ALPHA\CALIB\CAL03510.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003004.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCEl.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03510 

P E A K S 

Ch~~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 

5713.92 

s ~ L T s 
Br. Energy Width Aliquot 

Nuc:ide Ratio (keV) (keV) Tau DPM 

:'r.-23C G. 76 4719.30 40.060 4.0000 1160.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5813.0000 
5817.2000 

0.8000 
5714.0000 
:o3.2ooo 

100.00 
99.99 

0.01 
98.2::. 
l. 77 

MDA 

0.83 

CPM 

285.70 

% Error 

2.59 

A:,a.lyzed 3y: (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 Lab 

SAMPLE: !4498292 
Type: calsource4 Sample Collected: 16-Feb-96 08:26:41 

Volume: ~ Total, 1 Aliquc~ 

DETECTOR: MCB 5 Input 4 (Det #44) 
Efficie~cy: 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\CAL03511.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003006.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE4.ALB 

A~ALYS:s Me~hoa: Absolu~e Region-Of-Interes~ 

Res~lts: CAL035ll 
P E A K S 

Channel Start End FWHM Height Background Net Area 

2~7.35 210 270 6.00 77"....00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

'l'h-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 

:200.00 ::..04 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite F i.t 
Residua:.s 

5524.0000 
5518.0800 

5.9200 
5225.0000 
293.0800 

100.00 
99.89 
C.ll 

94.59 
5.31 

CPM 

26l.2:. 

% Error 

2. 71 

Analyzeci By: (Dee Fairservc..s) 

c:-.ec){eci 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 
'I'ype: 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:100.00% 

CALIBRATION: 3383.43 + 5.7029 * Chn + -0.0014 Chn ~*2 keV 
Original: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03483.CHN 
ACQ~ISIT!ON: 5:2 Channels Spectrum Acquired: 19-0ct-98 15:49:38 

Live Time: 1200.00 Real Time: 1200.74 Sec. 
Spectru~ Fi:e: C:\USER\ALPHA\CALIB\CAL03512.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003007.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE5.ALB 

ANALYSIS Method: Absolute Region-Of-Interes~ 
Results: CAL03512 

? E A K S 
Channe: Start End FWHM Height Background 

1 247.94 21C 270 6.00 851.00 0.08 

D E c A '1 c 0 R R E c '!' E D R E 

Net Area 

7527.92 

s u ~ 

'!' s 
Br. Energy Widtl': 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 

237.36CJQ 

100.00 
99.99 

O.Ol 
96.94 
~ ,...,~ _,.v,_, 

MDA 

0.86 

CPM 

376.40 

9o Error 

2.26 

A:1c.lyzec 3y: (Dee Fairservis) 

(D0:1 Ukele: 

236 



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: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 6 (Det #46) 
Effic~er.cy: 21.36% Chern. Recovery: 0.00% 
Total Eff.: 21.36% Manual:lOO.OO% 

CALIBRATION: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 
Orig~nal: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 

F~le: 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: CAL035l3 

? E A K S 
cn~nnei Start End FWHM Height Background 

' 245.59 210 270 4.00 1072.00 0.12 -'-· 

D E c A y c 0 R R E c T E D R E 

Net Area 

6577.88 

s l,; L T s 
Br. Energy Width .:..liquet 

1. 

K..:c:.ide Ra~io (keV) (keV) Ta-..: D?M 

Th-230 0.76 4707.89 19 .llO 2.0000 1540.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

6782.0000 
6780.4000 

1.6000 
6578.0000 
202.4000 

100.80 
99.98 

0.02 
96.99 

2.98 

MDA 

0.96 

CPM 

328.89 

% Error 

2.42 

Analyzec:i By: (Dee Fairserv~s) 

ChecKed By: (!)on Ukele) 

237 



A ~ ? 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: f4798292 
Type: calsource7 Sample Collected: 16-Feb-96 08:26:41 

Volume: l To~al, 1 Aliquo~ 

DETECTOR: MCB 5 Input 7 (Det #47) 
Efficiency: 23.98% Chern. Recovery: 0.00% 
Total Ef£.: 23.98% Manual:100.00% 

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\CAL03485.CHN 
ACQ~IS!T!ON: 512 Channels Spectrum Acquired: 19-0ct-98 15:49:48 

~ive Time: 1200.00 Real Time: 1200.74 Sec. 
Spec~ru.-:1 File: C:\USER\ALPHA\CALIB\CAL03514.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003009.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYS!S Method: Absolute Region-Of-Interest 
Results: CAL03514 

P E A K S 
Channe: Star~ End FWHM Height Background 

' 245.33 2,,.., 270 :o.oo 586.00 0.12 -. -u 

D E c F. y c 0 R R E c 'I• E :) R E 

Net Area 

7673.88 

s r.; L T s 
Br. Energy Width Aliquot 

Nuciide Ratio (keV) (keV) Tau DPM 

4720.57 49.720 5.0000 1600.00 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite ?~t 
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:-:c.iyzec. 2v: (Dee Fc.irserv.:...s; 

cneckec'. By: (Don Ukele) 

238 



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 :.ab 

5~-V.P:.E: 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% 
Total Eff.: 21.51% Manual:lOO.OO% 

CALIBRATION: 3638.32 ~ 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\CJ:..L03486. CHN 
ACQ~ISITION: s:2 Channels Spectrum Acquired: 19-0ct-98 15:49:52 

:.ive Time: 1200.00 Real Time: 1200.72 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03515.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003010.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03515 

P E A K S 

Channe:'.. Start End FWHM Height Backgro~nd 

L47.:L.4 21G 270 10.00 389.00 0.08 

D E c A v c 0 R R E ,... 
"' E ;:; R E ..._ 

Net Area 

5332.92 

s u :. T s 
B:::-. Energy Width Aliquot 

Nuc:..ide Ratio (keV) (keV) Tau DPM 

Th-230 C.76 4727.18 46.152 5.0000 l2!.0.00 

'!' 0 T A L S % Recovery 

Gross Count 
Net Area 
Sackground 
Composite Fit 
~~esiduals 

5736.0000 
5735.2000 

0.8000 
5334.0000 

401.2000 

100.00 
99.99 
::;.o:. 

92.S9 
6.99 

MDA 

0.95 

CPM 

266.7C 

% Error 

2.68 

Ar.a:'..yzeci By: (Dee Fairservis) 

(Don Ukele) 



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 16:23:29 

Vo~ume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 2 (Det #~8) 
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~:s:~:ON: s:2 Channels Spec~ru~ Acq~~red: 19-0c~-98 16:23:45 

~~ve T~me: ~occc.oo Rea~ ~ime: 3COCC.4S sec. 

Spec~rum F~~e: C:\USER\ALPHA\BKGND\B0003544.CHN 

Background File: 
Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Resu~ts: B0003544 

P E A K S 
Channel FWHM Height Gross Background Net Area 

Nucl~de 

T E J 

Br. 
R 2 S C ::... T S 

Aliquot 

Rat~o 

A y 

Energy 
(keV) 

C C R R E C 
W~dth 

(keV) Tau DPM MDA 

TCTI>.::..S 

Gross Co'..lr.t 
~et Area 
Background 
Composite Fit 
Residuals 

22.000C 
23.0000 

0.0000 
0.0000 

23.0000 

'" Recovery 

~ '"'r. ,..., """· 
~u ....... v ...... 

100.00 
0.00 
0.00 

100.00 

CPM 

% Error 

Analyze.:.. .3y: (Dee Fa.i.rservis) 



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: b1998292 
Type: Background Sample Col:ected: 19-0ct-98 16:23:45 

Volume: 1 Total, l Aliquot 

~E:ECTOR: MCB 2 :nput 2 (Cet #19) 

Effi~iency: 20.99% Chern. Recovery: 0.00% 

Tota: Eff.: 20.99% Manual:lOO.OO% 

CALI:SRAT:ON: 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 

hCQ~:s:::o~: 512 Cnannels Spectrum Acq~ired: 19-0ct-98 16:23:48 

Live T~me: 30000.00 Real Time: 30000.50 Sec. 

Spectrum File: C:\USER\AL?HA\BKGND\B0003545.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:S ~ethod: No Analys~s 
Res~:ts: 80003545 

P E A K S 
Channel FWHM Height Gross Background 

D E c A y c 0 R R E: ,... T E 
,.., R E "-
.., 

Net Area CPM 

s ,. 
L ~. s v 

Br. Energy WidtL A:iquot 

Nuc:_ce 

Ana:yzeci 3y: 

C!·1eckec. By: 

Ratio (KeV~ 

Gross Cour.~ 

Net Area 
BackgrounC. 
Composite Fit 
Residuals 

(keVJ 'I'ai_j, 

45.0000 
45.0000 

0.0000 
0.0000 

45.0000 

DP!J.: MDA >., Error 

- f"'"r- ,...,.... 

.l.Ui.,...Uv 

100.00 
0.00 
0.00 

lOC).QO 

(Dee Fairservis) 

{Dor. Ukele) 



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, l Aliquot 

~ETECTOR: MCB 2 Input 5 (Det #21) 
Efficiency: 23.41% Chern. Recovery: 0.00% 

Tota~ Eff.: 23.41% Manual:lOO.OO% 

CALIB~.TION: 3547.39 + 4.7272 ~ Chn + 0.000312 Chn **2 keV 

Original: 3547.39 + 4.7272 * Chn + 0.000312 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03489.CHN 

ACQUISITION: 512 Cnanne1s Spec~rum Acquired: 19-0ct-98 16:23:55 

Live Time: 30000.00 Real Time: 30000.48 Sec. 

Spectrum File: C:\USER\ALPHA\BKGND\B0003546.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

A~A~YSIS Method: No Analysis 

Resu~ts: BOOC3546 
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 ~ R E S :J L T S 
Aliquot Br. 

Nuc:..:..ae Ratio 
Energy 

(keV 1 

Width 
(KeV) 

T 0 T A L S 

Gross Count:. 
Net Area 
Background 
composite Fit 
Residuals 

Tau D?~ MDA 

% Recovery 

48.0000 lOO.QO 
48.0000 100.00 
0.0000 0.00 
0.0000 0.00 

48.0000 100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Cneckeci By: (Do:: Uke:..e; 



A ~ P H A V I S ! 0 N B A C K G R 0 ~ K ~ A N A L Y S I S 

Co.:-e Lab 

SAMPLE: b2298292 
Type: Background Sample Collected: 19-0ct-98 16:23:55 

Volume: 1 Total, 1 Aliquot 

~E~EC70~: MC3 2 Input 6 (Det #22} 

Efficiency: 20.74% Chern. Recovery: 0.00% 

~otal Eff.: 20.74% Manual:100.00% 

CALIBRP.TION: 3450.5 + 5.3903 ~ 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: 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; 
N~clide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Metnod: No Ana~ys~s 

Results: B0003547 
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 " L T s 
Br. Energy WiC:n:.h Aliquot 

J\·~c~_O.e: 

Analyzed By: 

Ratio \».e\·; 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

(kev; ,.,..., -.-.;.c. I..... DPM MDA % Error 

% Recovery 

46.0000 ::oc.o::: 
46.0000 100.00 

0.0000 0.00 
0.0000 0.00 

46.0000 100.00 

(Dee Fairservis} 

213 



A - P E A V : S I 0 N B A C K G R 0 U N : l'.NALYSIS 

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) 

Efficiency: 23.09% Chern. Recovery: 0.00% 

~otal 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 

ACQC:SITION: 512 Channels Spectrum Acqu1red: 19-0ct-98 16:23:59 

~~ve ?~me: 3COOO.CO Real ~ime: 30000.,8 Sec. 

Spectrum File: C:\USER\ALPHA\BKGND\B0003548.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:s rlethod: No Analysis 
Results: B0003548 

P E A K S 
Channel FWHM Height Gross Background Net Area 

NucJ..ide 

D E C A Y C 0 R R E C '!' E D RESUL'I'S 

A:..iquot Br. 
Ratio 

Energy 
(keV) 

Width 
(keV) 

T 0 '!' A L S 

Gross Coun-c 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

58.0000 100.00 
58.0000 100.00 

0.0000 0.00 
0.0000 0.00 

58.0000 100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Cr-.ecked By: (Dor. Uka::.e; 

244 



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:lOO.OO% 

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\ALPEA\CALIB\CAL03492.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:01 

~ive Time: 30000.00 Real Time: 30000.50 Sec. 

Spectrum File: C:\USER\ALPriA\BKGND\B0003549.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 

kesults: B0003549 
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 Fit 
Residuals 

Tau DPM MDA 

% Recovery 

47.0000 :..oc.oc 
47.0000 lOC.OO 

0.0000 0.00 

0.0000 0.00 

47.0000 100.00 

CPM 

% Error 

Analyze(. By: 
(Dee Fairservis) 

Checked By: 
(Do:: Ukele) 
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A T ? 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~urne: : Total, 1 Aliquot 

DETECTOR: MCB 4 Input 8 {Det #40) 
Efficiency: 22.69% Chern. Recovery: 0.00% 

Total Eff.: 22.69% Manual:100.00% 

CA~IBRATION: 3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 

Original: 3562.72 + 4.661: * Chn + 0.000303 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03509.CHN 

ACQDIS:TION: 512 Channels Spec~rurn Acquired: 19-0ct-98 16:24:55 

~ive Time: 30000.00 Real Time: 30000.58 Sec. 

Spec~r~rn File: C:\USER\ALPHA\BKGND\BOOC3565.CHN 

Backgrour,d File: 
N~cliae ~ibrary: C:\USER\ALPHA\AL?HAVIS.ALE 

ANALYSIS Me~hod: No Analysis 
Results: 80003565 

P E A K S 
Charmel FWHM Height Gross Backgrour.d Net Area 

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 

Ratio {keV) {keV) Tau DPM MDA 

T 0 T A L S 

Gross Coun-r; 
Ne-r; Area 
Backgrour.c 
Composite Fit 
Residuals 

53.0000 
53.0000 
c.oooo 
0.0000 

53.0000 

% Recovery 

100.00 
lCO.OS 

C.8C 
c.oo 

100.00 

C?M 

96 Error 

F.:1alyzed By: (Dee Fairservis) 

CheckeC. 3y~ {Dar. 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~urne: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 1 (Det #41) 

Efficiency: 24.63% Chern. Recovery: 0.00% 

Total Eff.: 24.63% Manual:100.00% 

CA~IBRATIC~: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 

O~igina.l: 3418.49 + 5.5496 * Chn + -0.0011 Chn *~2 keV 

File: C:\USER\ALPHA\CALIB\CAL03510.CHN 

ACQ~~s=~~ON: 512 Channels Spectrum Acquired: 19-0ct-98 16:25:02 

~ive Time: 30000.0C Real Time: 300C0.56 Sec. 

Spec~rurn File: C:\USER\ALPHA\BKGND\B0003566.CHN 

Background File: 

Nuclide ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 

Results: 80003566 
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...;c].i.de Ratio 
Energy 

(keV) 
Width 
(keV) 

1'T'l ,... IT• D, ..,... C:: 
.... u - .... - ...J 

Gross Count 
Net Area 
3ackgrounC. 
Composite F:..t 

Residuals 

Tau DPM MDA 

% Recovery 

26.0000 100.00 
26.0000 lOC.OO 

0.0000 c.oo 
c.oooo 0 .. 0J 

26.0000 100.00 

CPM 

% Error 

Ar:alyzed By: (Dee Fairservis) 

Cnecked ay: (Don Ukele) 

21'7 



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:100.00% 

CALIBRATION: 3428.15 + 5.3947 * Chn T -0.000918 Chn **2 keV 

Origina~: 3428.15 + 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 

~ive Time: 30000.00 Real Time: 30000.54 Sec. 

Spectrum File: C:\USER\ALPHA\BKGND\B0003567.CHN 

Background File: 
Nucl~de Library: C:\USER\ALPHA\ALPHAVIS.A~B 

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 :. S 

Gross Count 
Net Area 
Backgrounc 
Composite Fit 
Residuals 

143.000() 
143.0000 

0.0000 
0.0000 

143.0000 

% Recovery 

100.00 
lOO.QO 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Cl'leckec 3y: (Don Ukele) 
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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 Sample Collec~ed: 19-0c~-98 16:25:05 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 5 Input 5 (Det #45) 

Efficiency: 23.52% Chern. Recovery: 0.00% 

Total Eff.: 23.52% Manual:lOO.OO% 

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 

ACQv: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.AL3 

ANALYS:s Me~hoc: No Analysis 

Resul~s: 80003568 
P E A K S 

Channe:C FWHM He:...g:n~ Gross Eackgro~nd Net Area 

l'<uclide 

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 

Ratio (keV) (keV) Tau DPM MDA 

Gross Count 
Ne~ Area 
Background 
Composite F:.:; 

Resia'-lals 

20.0000 
20.0000 
c.oooo 
c.oooo 

20.0000 

% Recovery 

100.00 
100.00 

0.00 
C.OCJ 

lOC.OC 

CP~. 

% Error 

F-.::1alyzed By: (Dee Fairservis} 

C!-:eckec By: (Don Ukele) 
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A - ? H A V ~ 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: 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 
Original: 3542.21 T 4.7155 * Chn T 0.000126 Chn ~*2 keV 

~i~e: C:\USER\ALPHA\CAL:B\CAL035l3.CHN 
ACQ~:SITION: 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: 
Nuc~ide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS ~ethod: No Anaiysis 
Results: 30003569 

P E A K S 
FWHM Height Gross Background Net Area 

Nc:c~ide 

D E C A Y 
Br. Energy 

T E r:; 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 Couno;: 
Net Area 
Background 
Composite Fix 
Resi.ciuals 

43.0000 
43.0000 
o.oooc 
J.JOOO 

43.00JO 

% Recovery 

100.00 
100.00 

o.oc 
0.00 

:.c::.oc 

CPM 

% Error 

Analyzed Sy: (Dee Fairservis) 

Checkeci By: (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:100.00% 

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 16:25:15 

Live Time: 30000.00 Real Time: 30000.54 Sec. 

Spectrum File: C:\USER\ALPHA\BKGND\B0003570.CHN 

Background File: 

Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALE 

ANALYs:s Method: No Analysis 

Results: 80003570 
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 Fit 
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 

% Error 

Ana:Lyzed By: (Dee Fairservis) 

Checked 3y: (Don Ukele) 
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l-.:..? .. h"JISION B A C K G R 0 ~ N D 1-.NALYSIS 

Core Lab 

S&~?LE: 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% 

CALIBRATION: 3638.32 + 4.1965 * Chn + 0.000847 Chn **2 keV 

Original: 3638.32 T 4.1965 * Chn T 0.000847 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03515.CH~ 

ACQ~ISITION: 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 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA~Ys:s Methoa: No Analysis 
Results: B0003571 

P E A K S 
Channel FWHM Height Gross Background 

"" E c A '/ ~ 0 R R E ;:: r, 2 ;:; R E 
"' 

... 

Net Area CPM 

s " 
T ~· s - -

Br. Energy Width Aliquot 

!\:..lc2.ide 

Ana1yzea 3y: 

Cnecked 3y: 

Ratio {keV) {keV) 

T 0 T A L S 

Gross cc·...:.r:.~ 

Net Arec.. 
3ackgrounC. 
Composite F1.t 
Residua::...s 

Tau DPM MDA 9o Error 

9c; Recovery 

30.0000 100.00 
30.0000 100.00 
c.oooc 0.00 

o.oooc 0.00 
30.0000 :oc.oo 

(Dee Fairserv1.s) 

(Dar. 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: 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\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\B0002981.CHN 

Nuclide Library: C:\USER\ALPEA\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 1.97 241.70 1145.92 0.00 1145.92 6875.51 

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 

'tc""K1C***1C 1.00 

Energy 
(keV) 

4877.20 

Width 
(keV) Tau DPM MDA 

9.784 11.0321 29432.84 98.67 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1253.oo::l0 
1252.9947 

0.0053 
1145.9187 

107.0760 

100.00 
100.00 

0.00 
91.45 

8.55 

% Error 

5.79 

A:-~c.lyzec By: (Dee Fai~servis} 

Cnecked By: (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 19 10/19/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

uETECTOR: MCB 2 Input 3 (Det #19) 
E::iciency: 20.99% Chern. Recovery: 0.00% 
Total E:f.: 20.99% Manua1:100.00% 

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 
ACQCISITION: 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 Anci F~t 
Rest.:.lt.s: ALPH35:..7 

p E A K s 
Channel FWHM Height Gross Background 

, 276.02 2.73 209.54 1168.70 o.co 

D E c ;.. y c 0 R R E "· 7 E D R E '-

Net Area CPM 

1168.70 7012.19 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

.l\r.alyzed By: 

2:-,eo:eC:. 3y: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4867.53 13.564 6.2901 33407.29 109.81 5.73 

T 0 '!' A L S 

Gross Count. 
Net 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 

(Dee Fairservis} 

(Do::1 Ukele) 

251 



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&~PLE: pulser ck det 21 10/19/98 

~ype: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, l 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 

~ive Time: lC.OO Rea~ Time: 10.02 Sec. 

Spec:::c .. ur. File: C: \USER\AL?HA \SAMPLES\ALPH3518. Cn!\ 

Bachground File: C:\USER\ALPHA\BKGND\B0002984.CHN 

Nc:cli.cie Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 

Results: ALPH3518 
P E A K S 

FWHM He:..gh::. Gross Background 

282.70 2.11 232.86 1140.08 o.oc 

D E c A y c 0 R R E c ..... E D R E 

Net Area CPM 

1140.08 6840.48 

s u L T s 
Br. Energy Width Aliquot 

~c:clide 

:"'l.nalyzeC. By: 

Checked By: 

Ratio (keV} (keV} Tau DPM MDA ro E:::-ror 

4908.71 10.326 10.8736 29220.31 98.46 5.80 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1254.0000 
1253.9900 

0.0100 
:!..140.0792 

:13.9.:!.08 

% Recovery 

100.00 
100.00 

0.00 
90.92 

9.08 

(Dee Fairservis) 

(Don Ukele) 



A ~ P E A V I S ! 0 N S ? E C T R A L 
Core Lab 

SAMPLE: pulser ck det 22 10/19/98 

ANJI.LYSIS 

~ype: PULSER Sample Collec~ed: 16-Feb-96 08:26:41 
Vclu~e: : Tota~, 1 Aliquo~ 

DETECTOR: MCB 2 Input 6 (Det #22) 
Efficiency: 20.74% Chern. Recovery: 0.00% 
To~al Eff.: 20.74% Manual:100.00% 

CAL:BRATION: 3450.5 + 5.3903 * 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: 19-0ct-98 15:58:21 

Live Time: 10.00 Real Time: 10.00 Sec. 
Spectrum File: C:\USER\ALPP~\SAMPLES\ALPH3519.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002985.CHN 
r.;-:c2.ide :..ibrary: C: \USER\ALPHA\U232 .ALB 

ANALYS!S Method: Absolute Peak Search And Fit 
Resu:..-r:s: ALPH3519 

p E A K s 
2:::.::ne::. FWHM Height Gress 3acKgrcl;.nc 

284.30 2.48 219.19 1165.::.5 0.00 

:l E c A y c 0 R R E c T E D R E 

Net Area 2?!-'.. 

1165. lS 69%.90 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

A::-.c.:.yzeC. 3y: 

Checked 3y: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4927.68 12.415 12.5435 33707.32 111.14 5.74 

TO':'I>.::..S 

Gross Cour.~ 
Net Area 
Background 
Composite Fit 
Residuals 

:.252.000C 
125:.. 986~1 

0.0133 
1165.1498 

86.8369 

% Recovery 

~oc.o~ 

:cc.oc 
G.OO 

93.06 
6.94 

(Dee Fairservis) 

(Don Ukele) 
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A ~ ? H A V I S I 0 N S ? E C T R A L A N A L Y S I S 
Core ~ao 

s~~~F~E: ~u~se~ ck det 23 10/19/98 
Type: PU:.SER Sample Collected: 16-Feb-96 08:26:41 

Vo~ume: l Total, 1 Aliquot 

DETECTOR: MCB 2 Input 7 (Det #23) 
Effi=iency: 23.09% Chern. Recovery: 0.00% 
Total Eff.: 23.09% Manua~:lOO.OO% 

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 
ACQUISITION: 512 Channels Spec~rum Acquired: 19-0ct-98 15:58:32 

~lve Time: lC.OO Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\S&~PLES\ALPH3520.CHN 

Background File: 2:\USER\ALPHA\BKGND\B0002986.CHN 
N~clide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: AL?H3520 

P E A K S 
FWHM Gross Background 

279.44 2.06 237.45 1150.48 o.oc 

D E c A y c 0 R R E c '!' E D R E 

Net Area CPM 

1150.48 6902.90 

s U T 'T' .., . s 
Br. Energy Wid~h Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

*..,;****"' 1.00 4894.27 10.306 10.7709 29895.64 99.83 5.78 

T 0 T A L S % Recove:::-y 

Analyzed 3y: 

Checked By: 

G:::-oss Counc; 
Net Area 
Background 
Composi~e F'+
Residuals 

1253.0000 
1252.9927 

0.0073 
l2.5C.484C 

:C2.5027 

100.00 
100.00 

0.00 
s::..s2 

8.18 

(Dee Fairserv:.s) 

(Don Ukele) 
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A - P E h V - S I 0 N '=' 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 

Vcltime: l Total, 1 Aliquo~ 

~ETECTOR: MCB 2 Input 8 (Det #24) 

Efficiency: 21.46% Chern. Recovery: 0.00% 

Total Eff.: 21.46% Ma~ual:100.00% 

CALIBRATION: 3417.36 + 5.5357 * Chn + -0.000974 Chn **2 keV 

Original: 3417.36 + 5.5357 * Ch~ + -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. 

Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3521.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002987.CHN 

N:.:c:licie :..~brary; C:\USER\ALPHA\G232.AL3 

ANALYSIS Method: Absolu~e Peak Search And F~x 

Resul~s: ALPH352l 
p E A K s 

8na:--.. :;e:. FWHM !ici..g!:t .::;rose Backgro~.:r.d 

:2'12.9E 2.07 236.72 ll4'?.64 O.OG 

D E c A y c 0 R R E c m E D R E .1. 

Ne~ Area CPM 

1149.64 6897.8:. 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

A::1~::.vzec! By: 

cr.ecked By: 

Ratio (keV) (keV) Tat: DPM MDA % Error 

4955.:::: 10.288 11.2547 32142.65 107.44 5.78 

T 0 T A L S 

Gross Cour:-c 
Ne~ Arec;. 
Backgrot:~C. 

Composite Fit 
Residuals 

l253.000C 
1252.9882 

G.Oll7 
1149.6356 

103.3528 

% Recovery 

, 1"'\r r-, ,...., 
.... vu .. vv 

0.00 
91.75 

8.25 

(Dee Fairservis) 

(Dar: Ukele) 
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A ~ P u 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 S~~ple Col~ected: 16-Feb-96 08:26:41 

Vol~rne: 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 

Original: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03494.CHN 

ACQUISIT:ON: 512 Channels Spectrum Acquired: 19-0ct-98 15:58:53 

Live Time: 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~~de Library: C:\USER\ALPHA\U232.ALB 

l'.Ni\L':i SIS Hethod: Absolute Pea:,;. Search i'.nc F.:...:: 

Res~..<l ts: A:;:.PH3522 
p E A K s 

cr.anne::. FWHM Height Gross Background 

282.04 3.32 197.05 1210.52 o.oc 

I:. E c Jl. y c 0 R R E c T E D R E 

Net Area CPM 

l210.52 7263.12 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

1. *"lew**** l.OO 4915.30 16.250 14.3750 30187.54 95.84 5.63 

T 0 T A L S % Recovery 

Z:..r:c..lyzed By: 

Gross Count 
Net Area 
Backgrounc 
Composite Fit 
Residuals 

1276.0000 
1275.9787 

0.02l3 
:210.5208 

65.4579 

100.00 
100.00 

8.QC 
94.87 
5.:3 

(Dee Fc..irserv~s) 

(Don Ukele} 
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A ~ P E A V I S I 0 N SPECTR; .. L A N A L Y S I S 

Core Lab 

SAMPLE: pulser ck det 26 10/19/98 

Type: PUI.SER Sa1nple Collected: 16-Feb-96 08:26:41 

Vclume: l Total, 1 Aliquot 

DETECTOR: MCB 3 Input 2 (Det #26) 

Efficiency: 25.07% Chern. Recovery: 0.00% 

Total E!f.: 25.07% Manual:100.00% 

CALIBRATION: 3431.74 + 5.4102 * Chn + -0.000771 Chn **2 keV 

Original: 343l.74 + 5.4102 * Chn + -0.000771 Chr. **2 keV 

File: C:\USER\ALPHA\CALIB\CAI.03495.CHN 

ACQUIS:TION: 512 Channels Spec~rum Acquired: 19-0ct-98 15:59:00 

~ive Time: 10.00 Real Time: 10.00 Sec. 

Spectruw File: C:\USER\ALPHA\SAMPLES\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 

~es~lts: ALPE3523 
?EF.KS 

Cnanr.el FWHM Height Gross Background 

282. l7 2.82 212.42 1203.6C o.oc 

:; E c A y c 0 :K R E c ~ E - ;:_ - ~ -

Net Area CPM 

1203.60 722l.63 

s ·-- ~ 

"" s u J_ 

Br. Er.ergy Widtn Aliq~ot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

'1<*"/(*'1C** 1.00 4896.96 14.032 12.2746 28805.85 91.94 5.65 

cnecked By: 

~O':P.LS 

Gross Cour:.t 
Net Area 
Background 
Composite Fit 
:Kesiduc.ls 

1274.0000 
1273.9910 

0.0090 
1203.6046 

7C.386-<: 

96 Recovery 

100.00 
100.00 

0.00 
S4.47 

5.5.2 

(Dee Fairservisl 

(!Jon Ukele) 

2GO 



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 27 10/19/93 

Type: ?ULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: ~ Total, 1 Aliquo~ 

DETECTOR: MCB 3 Input 3 (Det #27) 

Ef!~ciency: 20.60% Chen. Recovery: 0.00% 

Tctal Eff.: 20.60% Manual:100.00% 

CA:.IBRATION: 3420.19 + 5.428 "'Chn ..- -0.000738 Chr. **2 keV 

c:~g~~a:: 3420.19 ..- 5.428 * Chn T -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 

Backg:o~nd File: C:\USER\ALPHA\BKGND\B0002990.CHN 

Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANA:::..YS:!:S Method: Absolute Peak Search And Fi.t 

:::<esulrs: ALPH3524 
? :2 " K s 

...:tanne_ FWHM He.1.gh:: Gross Backgro:..:nc 

285.43 3.46 171.93 1088.83 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area 

1088.83 

s t; - T s 
Br. Energy Width A:!.iquot: 

' .... 

l\;;.c:..::..cit:: Ratic (keV) (keV) '2:a-l :JPt1 

4909.39 17.307 4.3448 31713.38 

T 0 T A L S % Recovery 

Gross Coun-::: 
~~et l>.rea 
Background 
Composite Fit 
Residuals 

1273.0000 
1272.9913 

0.0087 
1088.8262 

184.165.: 

::.oo.oo 
100.00 

0.00 
85.53 
14.47 

MD F-. 

111.89 

~?M 

6532.96 

::'o Errc.c 

5.94 

(Dee Fairservis) 

261 



A ~ ? ri A V ! S I 0 N S P E C T R A L A N A L Y S I S 

Cor.: Lab 

SAI~PLE: pu:!.ser ck det 28 10/:9/98 
~ype: PULSER Samp:!.e Collected: 16-Feb-96 08:26:41 

Vclume: : ~otal, 1 Alisuot 

DETEC70R: MCB 3 Input 4 (~et #28) 
Efficiency: 21.64% Chern. Recovery: 0.00% 

~otal 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 

?.:.le: C: \USER\ALPHA\Cll.L!B\CAL03497. CHN 

ACQ~ISI~:ON: 312 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...:clide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 

Results: ALPH3525 
p E A K s 

Channe .... FWHM Height Gross Background 

L81.04 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 ~ L T s 
Br. Energy wia~r .. Aliquot 

!1!·-.:.c:._iae 

Ar.alyz.::d 3y: 

Ratio (keV~ '.KeV m~"" DPM Ml)A E.=-ror ~a- . 

49C2.G4 48.13: 25.1601 349~8.40 106.52 5.52 

T 0 T A L S 

Gross Count 
Net Area 
3ackgrounc. 
Composit:.e "';.,_ 
Residuals 

1275.0000 
l274.9883 

::..J1l7 
:260.4722 

14.5162 

% Recovery 

100.00 
::.08.00 

,.... " ....... 
v .. 'Uu 

98.86 
1.14 

(Dee Fairservis) 

(Don Ukele) 

282 



A ~ P H A V I S I 0 N S ? E C "' R h L A t\ A L Y S I S 

Cere Lab 

lG/19/98 SAM?LE: pulser ck det 29 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliq~ot 

DETECTOR: MCB 3 Input 5 (Det #29) 
Efficiency: 24.12% Chern. Recovery: 0.00% 

~otal Eff.: 24.!2% Manual:lOO.OO% 

CALIBRATION: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

O~iginal: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03498.CHN 

ACQ~:SITION: ~12 Channels Spec~rum Acquired: 19-0ct-98 15:59:30 

Live Tlrne: 10.00 Real ~ime: 10.02 Sec. 

Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3526.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002992.CHN 

Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 

Results: AL?23526 
P E A K S 

Channel FWHM Height Gross Background 

' 286.0"7 4.93 166.21 1245.12 o.oc 
~. 

" 3: " A y c 0 R R E ,.,. r;. £ R E ..., '- '- ..., 

Net Area CPM 

::.245.::.2 7470.73 

s - ~. s '-' -
Br. Energy Width Aliquot 

:-.:;Jc::.ide 

.r.:.alyzea By: 

C .. lE:c.rcaQ 3y: 

Rar:io (keV} (keV) Tau DPM MDA 9o Error 

4931.61 25.120 19.0087 30973.17 95.56 5.55 

T 0 T A L S 

Gress Cour.t: 
Net Area 
Backgrounci 
Composite Fi-:. 

Residuals 

1275.00JO 
1274.9927 

0.0073 
:.245.12:::. 

29.87:4 

% Recovery 

100.00 
100.00 

0.00 
- .-. r,... 
'::'I. OC 

2.34 

(Dee Fairservis) 

(Dor, Uke..Le 1 
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~ ~ P H A V ~ S I 0 N S P E C T R A L 
Core Lab 

SAM?~E: pulser ck det 30 10/19/98 

A N A L Y S I S 

Type: ?:.TLSE:::< Sample Collected: 16-Feb-96 08:26:41 

Vol~me: 1 ~ot~l, ~ Aliq~o~ 

DETECTOR: MCB 3 Input 6 (Det #30) 
Efficiency: 20.73% Chern. Recovery: 0.00% 

1ocal Ef:.: 20.73% Manual:lOO.OO% 

CAL!BRATIOK: 336~.2 + 5.9334 ~ C~n + -0.0016 Chn **2 keV 

Original: 3362.2 T 5.9334 * Chn + -0.0016 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03499.CHN 

ACQU!SITIO~: 512 Channels Spectrum Acquired: 19-0ct-98 15:59:37 

~ive Time: 10.00 Real Time: 10.02 Sec. 

Sp<=:::~r~;:, File: C: \USER\ALPHA\SAMPLES\]..L?H3527 .CHN 

Backgrou~d File: C:\USER\ALPHA\BKGND\B0002993.CHN 

Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANJI.LYSIS Method: Absolute Peak Search Anci Fit 

Results: ALPH3527 
? E A K s 

Cha!1nel ::'W?.IJ: Height Gross Background 

25:...34 3.63 188.33 1211.24 0.00 

:s E c A y c 0 R R E c m E D r<. E: ... 

Net Area CPM 

1211.24 7267.44 

s '::' T T s ~ 

Br. Energy wia~r. Aliquo-c. 

N"'c::.ide 

Ana.lyzeC. 3y: 

c.-.eckec 3v; 

Ratio (kev; (keV) ':'au DPM MDA % Error 

4904.87 18.29:.. 15.0309 350S7.57 111.19 5.63 

T 0 ':' A :.. S 

Gross Cou:1t 
Net Area 
3ackground 
Composite Fit 
Residuals 

1274.0000 
1273.9880 

0.0120 
1211.2392 

62.7488 

% Recovery 

100.00 
100.00 

0.00 
95.07 
~¥93 

(Dee Fairservis) 

(Dor. Uke.i.e i 



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 

SN1PLE: pulser ck det 31 10/19/98 

~ype: PULSER Sample Collecteci: 16-Feb-96 08:25:41 

vo:~rne: : ?eta:, 1 Aliquot 

DETEC~OR: MCB 3 Input 7 (Det #31) 

Efficiency: 23.04% Chern. Recovery: 0.00% 

Total Eff.: 23.04% Manual:100.00% 

CAL!BRP.TION: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 

Original: 3495.42 + 5.0692 * Chn + -0.000155 Chn **2 keV 

Fiie: C:\CSER\ALPHA\CA~IB\CALu3500.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 15:59:47 

L~ve Time: lC.OC Real Time: lC.OO Sec. 

Spec-:.::::-._rn !<':..:e: (:::\USER\ALPHA\SA.""1PLES\AL?n3528.CHN 

3a~ks::::-cu~~ File: 2:\USER\ALPHA\BKGND\B0002994.CHN 

~ucl~de Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 

Results: ALPH3528 
P E A K S 

Cha:-.ne:i. FWHM Height Gross Backgrou~d 

28:)./S 3.99 180.G2 1212.97 o.co 

D E c A y c 0 R R E c .., 
E ,..., R E - '-' 

Net Area CPM 

1212.97 72.77.80 

s 1J L T s 
Br. Eaergy Widtl: 1-.liquo-c. 

1\"'c:::..ae Ra"t.io (keV) (keV) rr.- .. 

-"'- :JPM MDA go Error 

. ~" - ..... .:-..... 4921.52 19.86/ 15.3729 31587.68 100.07 5.63 

T 0 T A L S 

Gross Count 
Net Area 
3ackgro~:1c 

Cornposi't.e Fit 
.i=i.esiduaL; 

1274.0000 
1273.9910 

0.0090 
12J.2.967l 

67..0239 

% Recovery 

:.oo.oo 
lCO.OO 

c.oo 
95.21 

4..79 

(Dee F"airservis; 

(Don Ukele) 

2{)5 



A ~ ? E A V I S ! 0 K S P E C T R A L 
Core Lab 

S?~PLE: pulser ck det 32 10/19/98 

A N A L Y S I S 

~ype: PVLSER Sample Collected: 16-Feb-96 08:26:41 

Vol~me: l Total, 1 Aliquot 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.82% Chern. Recovery: 0.00% 
Total Eff.: 2~.82% Manual:100.00% 

CALIB~.TION: 3431.77 + 5.3512 * Chr. T -0.000531 Chn **2 keV 
c~~g~na~: 3431.77 T 5.3512 * c~~ ~ -0.00053: Chr. **2 kev 

Fi.le: C:\VSER\ALPHA\CALIB\CAL0350l.CHN 
ACQ~!S:TICN: 512 Channels Spec~rum Acquired: 19-0ct-98 15:59:54 

~ive Ti~e: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3529.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002995.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Me~!'.od: Absolute Peak Search And Fi~ 
Results: ALPH3529 

p E A K s 
Chc.:-me:.. FWHM Heig!':~ Gross Background 

2'" .::r .. 3.'::; :..57 271.61 1148.47 0.00 

L E c A y c 0 R R E c T E D R E 

Net Area CPM 

1148.4~' 689C.8l 

s u L T s 
Br. Energy Width Aliquot 

Nuc:..ide 

Ar;o.J.yzea By: 

Cr.ech.e'.i 3y: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4859.79 7.948 9.4529 3158C..24 105.65 5.78 

T 0 ':' A L S 

Gross Count 
Ne~ Area 
Backgro~nc 

Ccmposi::.e Fit 
Residuals 

:..274.0000 
1273.990/ 

C.009~ 

::..:.48.4682 
125.5225 

% Recovery 

100.00 
100.00 

8.8J 
9C.l5 

9.85 

(Dee Fairservis) 

(Don Ukele) 



A L P H A V ! S ! 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: l ~otal, 1 Aliquct 

DETECTOR: MCB 4 Input l (Det #33) 
Efficiency: 24.86% Chern. Recovery: 0.00% 
Total Eff.: 24.86% Manua1:100.00% 

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 
N~clide 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 Net Area CPM 

2:6.57 2.41 228.25 1194.73 0.00 1194.73 7168.41 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

N:.<c:i.ide Ratio 
Energy 

(keV) 
Widtr. 
(keV) Tau DPM MDA 

5051.04 11.395 11.9582 28835.10 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1296.0000 
1295.9877 

0.0123 
1194.7343 
101.2534 

% Recovery 

100.00 
100.00 

0.00 
92.19 

7.81 

92.72 

% Error 

5.67 

Analyzed By: (Dee Fairservis) 

c:::eckeci By: (Don Ukele) 

') {_' ,_ 
•- u I 



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 :.ab 

SAMP:.E: pulser ck det 34 10/19/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Vcl:.lme: 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~ISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:16:40 

:.ive Time: 10.00 Real Time: 10.00 Sec. 
Spectr:.lm File: C:\USER\ALPHA\SAMPLES\ALPH3531.CHN 

Background File: C:\USER\ALPHA\BKGND\B0002997.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: 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 

1206.02. 723E.09 

s C' ~ T s 
Br. Energy Width Aliquot 

Nuclide 

Anc.lyzed By: 

Checked 3y: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4993.51 :1.852 :1.8797 30213.32 96.27 5.64 

T C T A L S 

Gross Count 
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 'Jkel.e) 



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 
'I'ype: PULSErt Sample Collected: 16-Feb-96 08:26:4l 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Ir.put 3 (Det #35) 
Efficiency: 20.32% Chern. Recovery: 0.00% 
Total Eff.: 20.32% Manual:100.00% 
CA~IBRATION: 3403.69 + 5.5558 * Chr. + -0.000906 Chn **2 keV 

Original: 3403.69 + 5.5558 * Chn + -0.000906 Chn **2 keV 
p.:._2_e: C:\USER\ALPHA\CALIB\CAL03504.CHN 

ACQU!SI'I'~ON: 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 ~ibrary: 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 

:.95 249.21 1175.21 0.00 1175.21 7051.24 

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 

4976.67 9.so: :o.l99: 347o:.oo 

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 

ll3. 43 

% Error 

S.72 

A:1a::..yzed 3y: (Dee Fairse~v.:._s} 

Checked By: (Don Ukele) 

2G9 



A L P P. A V I S I 0 N SPECTRP..L A N A L " S I S 
Cere Lab 

SAMPLE: pulser ck det 36 10/19/98 
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\CAL!B\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\B0002999.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Resul~s: ALPH3533 

P E A K S 
Channel FWHM Height Gross Background 

1 305.76 9.63 121.43 127l.4S 0.00 

[; E c A y c 0 R R E c T E D R E 

Net Area CPM 

1271.49 7628.95 

s u ~ T s 
Br. Energy Width Aliquot 

Nuc::..ide 

Analyzed 3y: 

Checi-:eC. By: 

Ra~io (keV) {keV) Tau DPM MDA % Error 

5025.24 48.051 24.8801 34473.34 104.19 5.50 

TOT.P.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) 

270 



A ~ ? E 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 sru1PLE: pulser ck det 37 
':'ype: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 5 (Det #37) 
Efficiency: 23.57% Chern. Recovery: 0.00% 
Total Eff.: 23.57% Manual:lOO.OO% 

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 :S:: A K S 
Channel FWHM Height Gross Background 

1. 298.82 1.62 270.66 1:!.63 .14 0.00 

D E c A y c 0 R R E c "' E D R E J. 

Net Area CPM 

1163.14 6978.83 

s t: L T s 
Br. Energy Width Aliquot 

Nuclide 

l. 

Analyzec. 3y: 

Checked By: 

Ratio (keV) (keV) Tat.: DPM MDA 9o Error 

497S.44 7.719 9.8793 29608.93 97.79 5.75 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1296.0000 
1295.9893 

0.0107 
1163.1375 

:!.32. 8518 

% Recovery 

100.00 
100.00 

0.00 
89.75 
10.25 

(Dee Fairservis) 

(!)or. Ukele) 

271 



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% 

CA~IBRATION: 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 

ANALYSIS Method: Absolute Peak Search And Fi~ 

Results: ALPH3535 
P E A K S 

channel FWHM Height Gross Background 

1. 311.08 13.99 102.02 1287.42 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1287.42 7724.52 

s u L T s 
Br. Energy Width Aliquot 

N-.1clide Ratio (keV) (keV) Tau DPM MDA % Error 

l. ******7te ~.00 5038.91 67.562 28.3964 38411.36 114.62 5.46 

T 0 T A I. S % Recovery 

Analyzed By: 

C!-,ecked By: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1295.0000 
1294.9873 

0.0127 
1287.4207 

7.5666 

100.0C 
100.00 

0.00 
99.41 

0.58 

(Dee Fairserv~s) 

(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: 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 + 0.000587 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 

4984.91 11.037 11.8312 30977.40 

T 0 T A L S 

Gross Count 
Net Area. 
BackgroL!nd 
Composite Fit 
Residuals 

1296.0000 
1295.9850 

0.0150 
1191.5914 

2.04.3876 

% Recovery 

100.00 
100.00 

0.00 
91.94 

8.05 

99.87 

s:o Error 

5.68 

A.nco.lyzed By: (Dee Fairservis) 

cr.eczcec: By: (Don Ukele) 
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A L P P. A V I S I 0 N S P .::. C T R A I. ANF>.:..YSIS 

Core Lab 

SAMPLE: pulser ck det 40 10/19/98 

Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 7otal, 1 Aliquot 

DETECTOR: MCB 4 Input 8 (Det #40) 

Efficiency: 22.69% Chern. Recovery: 0.00% 

Total Eff.: 22.69% Manua1:100.00% 

CALIBRATION: 3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 

Original: 3562.72 + 4.6611 w 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 Method: Absolute Peak Search Anci F'~ -~ 

Results: ALPH3537 
p E A K s 

Channe:.. FWHM Height Gross Background 

1 299.36 10.68 115.9C l277.E5 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1277.85 7667.10 

s u L T s 
Br. Energy Width Aliquot 

Nuc::.ide Ratio (keV) (keV) Tau DPM MDA % Error 

*"/('#c**** 1.00 4985.21 51.716 26.2613 33790.68 101.58 5.48 

T 0 ':' A :. S % Recovery 

Analyzed By: 

c:r.eckea 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 
98.6: 

1.40 

(Dee Fairservis) 

(Don Ukele) 



A L P H A V I S I 0 N S P E C T R A L JI.NALYSIS 

Core Lab 

18/19/98 SAMPLE: pulser ck det ~l 

Type: P'JLSER 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:100.00% 

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 :::: A K s 

Channel FWHM Height Gross Background 

312.11 5.45 157.38 1239.90 0.00 

D E C A y c 0 R R E c T E D R E 

Net Area CPM 

1239.90 7439.39 

s U L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

l. ******* 1.00 5043.43 26.517 18.6005 30204.60 93.59 5.57 

Analyzed By: 

Checked By: 

":' 0 ":' A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1274.0000 
1273.9933 

0.0067 
1239.8987 

34.0946 

9" Recovery 

100.00 
100.00 

0.00 
97.32 

2.68 

(Dee Fairservis) 

(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 

SAMPLE: 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% 

CALIBRATION: 3428.15 + 5.3947 * Chn + -0.000918 Chn **2 keV 

Original: 3428.15 + 5.3947 * Chn + -0.000918 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03511.CHN 

ACQ~lSITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:18:08 

Live Time: 10.00 Real Time: 10.00 Sec. 

Spec'!: rum File: C: \USER\ALPHI>. \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 

Resul't.s: ALPH3539 
P E A K S 

Cb .. c..nnel FWHM Height Gross Background 

298.56 2..42 22~.2S 1176.72 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1176.72 7060.32 

s u L T s 
Br. Ene=gy Width Aliquot 

Nuc::.ide 

~.r!o.lyzed By: 

Checked By: 

Ratio (keV} (keV) Tau DPM MDA % Error 

4956.96 11.720 12.4040 32431.42 105.89 5. 71 

TOTJl.LS 

Gross Coun't. 
Net Arec.. 
Background 
Composit:e Fit 
Residuals 

1275.0000 
1274.950/ 

C.0493 
1176.7200 

98.2306 

% Recovery 

lOC.OC 
100.00 

0.00 
92.29 

7.70 

(Dee Fairservis) 

(Don Ukele} 

') '-< e 
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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:lOO.OO% 

CALIBRATION: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 

Or~ginal: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 

File: 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::C FWHM Height Gross Background Net Area CPM 

303.90 4.11 177.26 121:.85 0.00 1211.85 727:.. .11 

l. 

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 4987.23 19.923 15.9672 30914.60 

T 0 T A L S 

Gross Count 
Ne~ Jl.rea 
Background 
Composite Fi~ 
Residuals 

1274.0000 
1273.9947 

0.0053 
1211.8524 

62.1423 

% Recovery 

100.00 
100.00 

J.OCJ 
95.:2 

4.88 

98.00 

% Error 

5.63 

Analyzed By: {Dee Fairservis) 

Checked By: (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 46 10/19/98 

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% Chem. Recovery: 0.00% 

Total Eff.: 21.36% Manual:100.00% 

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 

ACQuiSIT:ON: 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 

293.48 l. 61 266.73 1140.75 0.00 

D E C A y c 0 R R E c T E D R E 

Net Area CPM 

1140.75 6844.50 

s u L T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA % Error 

'1<****** 1.00 4936.96 7.696 9.6465 32043.54 107.91 5.80 

T 0 T A ::.. S % Recovery 

Analyzed By: 

CheckeC.. 3y: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1275.0000 
1274.9867 

0. 0133 
1:40.7502 

134.2365 

100.00 
100.00 

0.00 
89.47 
10.53 

(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 

DE~EC~OR: 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 

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 

Background 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 

Channe=.. 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 ':' E D R E 

Net Area CPM 

1250.36 7502.16 

s u L T s 
B.::-. Energy Wid::h Aliq-..ot 

Nuc::..ide Ratio (keV) (keV) Tau DPM MDA % Error 

l. "IC"K***** 1.00 5005.51 31.604 19.8445 31285.08 96.13 5.54 

T 0 T A L S % Recovery 

.:..::c..lyzed 3y: 

Checked By: 

Gross Count: 
Net Area 
Background 
Composite Fit 
Residuals 

1274.0000 
1273.9900 

0.0100 
1250.3602 

23.6298 

100.00 
100.00 

0.00 
98.14 
1.85 

(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 48 10/19/98 
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:lOO.OO% 

CALIBRATION: 3638.32 + 4.1965 * Chn + 0.000847 Chn **2 keV 

O~iginal: 3638.32 + 4.1965 * Chn + C.000847 Chn w*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03515.CHN 
ACQUIS:~ION: 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\B0003010.CHN 
N~clide Libra~y: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3543 

P E A K S 
Channe::. FWHM Height Gross Backg~ound Net Area CPM 

l. 302.69 10.72 115.36 1274.03 0.00 1274.03 7644.19 

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**X** 1.00 

Energy 
(keV) 

4986.14 

Width 
(keV) Tau DPM MDA 

50.465 26.2004 35537.83 107.17 

TOTI>.LS % Recovery 

Gross Cour.t 
Net Area 
Backgrounc 
Composite Fit 
Residuals 

1274.0000 
1273.9933 

G.J067 
1274.0314 

0.0381 

lOC.CC 
.:..oo.cJ 

0.00 
100.00 

0.00 

% Error 

5.49 

F.:-.o.lyzeci By: (Dee Fairserv~s) 

cr,eckeci By: (Don Ukele) 
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A ~ ? H A V I S I 0 N B A C K G R 0 C N ~ A N A L Y S :::: S 

Core Lab 

SA.~PLE: b2598292 
~ype: Background Sample Collected: 19-0ct-98 16:24:02 

Volume: 1 To~al, 1 Aliquot 

~ETEC~OR: MCB 3 Inp~t 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\CALG3494.CHN 
AC~uiSI~!ON: ~~2 Channels Spec~ru~ Acqui~ed: 19-0c~-98 16:24:08 

__ ve =-~e: 3:ooc.c: Rea~ :ime: 30000.86 Sec. 

Spec~ :c.:..;. ;;,_:..e: C: \ USER\A:L.?HA \BKGND\80003550. CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:S Me~hod: No Analysis 
Res~-ts: 80003550 

P E A K S 
Channe:. FWHM Height Gross Background Net Area 

N'uc:ide 

D E C A Y 
Br. 

C 0 R R E C T E D R E S U L T S 
Aliquot 

Ratio 
Energy 
(keV~ (keV) Tau DPM MDl'. 

TO'Il'.LS 

Net Area 
BackgrounC. 
Composite Fit 
Residuals 

5S.OOOC 
c.oooo 
0.0000 

58.0000 

~ Reccver::~ 

lOC.OG 
G.OJ 
0.00 

100.00 

CPM 

% Error 

(Dee Fairservis) 

Checked By: (Dar. 'Jkele) 
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A ~ P H A V I S I 0 N B A C K G R 0 U ~ ~ ANJI.LYSIS 
Core Lab 

SAM?~E: b2698292 
Type: Background Sample Collec1:ed: 19-0ct-98 16:24:08 

Vol~me: l Total, 1 Aliq~ot 

~ETECTOR: MCB 3 Inp~t 2 (Del: #2S) 
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 
ACQUISITIO~: 512 Channels Spec1:run Acq~ired: 19-0ct-98 16:24:10 

~ive ~~me: 3GCCO.~J Real ~ime: 30000.58 Sec. 

Spec~rum File: C:\USER\ALPHA\BKGND\B0003551.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me1:hod: No Analysis 
Res~lts: B0003551 

P E A K S 
::::hanne::. FWHM Height Gross Background Net Area 

Nuc:..ide 

D E C A Y 
Br. Energy 

T E D R E S 'J ::.. T S 
Aliquot 

Ratio (keV) 

C 0 R R E C 
Width 
(keV) Tau DPM MDA 

~·OTALS 

Gross Count 
:-.;et. Area 
Background 
Composite Fit 
Residuals 

32.0000 
32.000::; 

0.0000 
0.0000 

32.0000 

't Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Ana.i.yzed By: (Dee Fairservis) 

Checked By: (Dor. Ukele) 
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A ~ P H A V I S ! 0 N B A C K G R 0 J ~ C ;..NALYSIS 

Core Lab 

SJ.iliF::..:S: b2798292 
Type: Background Sample Collected: 19-0ct-98 16:24:10 

Vclume: l Total, 1 Aliquot 

DETECTOR: MCB 3 Input 3 (Det #27) 

Efficiency: 20.60% Chern. Recovery: 0.00% 

Total Eff.: 20.60% Manual:100.00% 

CALIBRATION: 3420.19 + 5.428 * Chn + -0.000738 Chn **2 keV 

Original: 3420.19 + 5.428 * Chn + -0.000738 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03496.CH~ 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:12 

Live Time: 30000.00 Real Time: 30000.88 Sec. 

Spectr..1rr. File: C: \USER\ALPHA \BKGND\B0003552. CHN 

Background F L.e: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:S Method: No Analysis 

rt2S~~ts: 3000~552 

? ~ A K S 

Channel FWHM Height Gross Background Net Area 

Nuc2.ide 

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 

Ratio (keV) (keV) Tau DPM MDA 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

40.0000 
40.0000 

0.0000 
0.0000 

40.0000 

% Recovery 

:cc.Jc 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Ar,alyzeC. Bv: (Dee Fai.:-servis} 

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 Aliquot 

DETECTOR: MCB 3 Input 4 (Det #28) 

Efficiency: 21.64% Chern. Recovery: 0.00% 

Tot~l Eff.: 21.64% Manual:100.00% 

CALIBMTION: 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 Spectru~ Acquired: 19-0ct-98 16:24:14 

Live Ti~e: 30000.00 Real Time: 30COC.88 Sec. 

Spec c..["--..~. F :..le: C: \USER\A:L.PHA \BKGND\B000355j. CHN 

Background File: 
Nuclide Liorary: C:\USER\A:L.PHA\ALPHAVIS.ALE 

ANALYs:s Method: No Analysis 
Resu~ts: 300Cj553 

P E A K S 

Cr. anne~ 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. 

Nuc::.iae Ratio 
Energy 

(keV) 
Width 
(keV) 

T 0 T A L S 

Gross Cour.t. 
Net. Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

9.; Recovery 

79.0000 lCO.OO 
79.0000 lOC.OO 

0.0000 0.00 
0.0000 0.00 

79.0000 lOO.OO 

CP~ 

% Error 

AnalyzeC. 2y: (Dee Fairservi.s) 

Checked By: (:lor: Ukele) 



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 

DETEC70R: MCB 3 Input 5 (Det #29) 

Eff~ciency: 24.:2% Chern. Recovery: 0.00% 

~otal Eff.: 24.12% Manual:100.00% 

CA~IBRA::OK: 3359.46 + 5.8962 * 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: 19-0ct-98 16:24:20 

Live ~i~e: 30000.00 Real Tine: 30000.86 Sec. 

Spect~ux File: C:\USER\ALPHA\BKGND\B0003554.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.A~B 

ANALYSIS Method: No Analysis 

Results: 30003554 
P E A K S 

Cnannel FWHM Height Gross Background Net Area 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 
Energy 

(keV) 
Widtt. 
(keV) 

T 0 T A L S 

Gross Count 
Ne-e Area 
Backgrounc 
Composite Fit 
Residuals 

48.00CC 
48.0000 
s.ooo.:; 
0.0000 

48.0000 

R E S U L T S 
Aliquot 

DPM MDA 

% Recovery 

:.oo.oc 
:oo.co 

0.00 
0.00 

100.00 

CPM 

% Error 

A::-.a:..yzec 3y: (Dee Fa:.rservis) 

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: b3098292 
Type: Background Sample Collected: 19-0ct-98 16:24:20 

Volume: l To~al, 1 Aliquo~ 

DETECTOR: MCB 3 Input 6 (Det #30) 
Ef~iciency: 20.73% Chern. Recovery: G.OO% 

Total Ef£.: 20.73% Manual:100.00% 
CAL!BRAT:ON: 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 
~ive Tiffie: 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 Method: No Analysis 
Resu~~s: 30003555 

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 
Br. Energy Width A::.iquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

T 0 T A L S 

Gross Coun~ 
Ne~ Area 
Background 
Composite Fit 
Residuals 

37.8000 
37.0000 
c.oooo 
0.0000 

37.0000 

% Recovery 

:oc.oc 
::.oo.oc 

c.oo 
0.00 

100.00 

C?M 

% Error 

(Dee Fairservi.s) 

c:r.ecxed 3y: (Don Ukele) 
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A:..? .. AVTSION E A C K G R 0 D 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 

~2~E2~0~: MCE 3 Input 7 (Det #31) 

Ef:i~iency: 23.04% Chern. Recovery: C.OO% 

~otal Eff.: 23.04% Manual:100.00% 

CALIBRA~ION: 3495.~2 T 5.0692 * 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: 19-0ct-98 16:24:24 

:..ive Time: 30000.00 Real Time: 30000.88 Sec. 

Spect::;..:n F .:...:..e: C: \USER\ALPHA \BKGND\BOOJ3556. CHN 

Backgrour.d File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 

Results: 80003556 
F E A K S 

FWHM neight Gross Background 

D E c A y ,.., 0 R R E c '7' :::: ::, R ~ 
'"' 

Net Area CPM 

s '-' 
~ 'I' s -

Br. Energy Width :>.liquet 

J:\;lc:..ide 

Ar.c.~yzec. 3y: 

c:r.ecked By: 

Rc.tio (keV) (keV) 

~ 0 T A L S 

G!."OSS Ccu:-.. ~ 

~et Area 
Background 
Composite Fit 
Residuals 

':'at:. D?M 

9" Recovery 

:s.JOOC 
29.:-J::;c 

0.0000 
0.0000 

29.0000 

:ov.o8 
0.00 
0.00 

100.00 

MDA Q 
'o E=ror 

{Dee Fairservisi 

(Dar. 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 

SA."'iPLE: D3298292 
Type: Background Sample Collected: 19-0ct-98 16:24:24 

Vol~me: l Total, 1 Aliq~o~ 

DETECTOR: MCB 3 Input 8 (Det #32) 
E==icicncy: 21.82% Chern. Recovery: 0.00% 
To~~l 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 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03501.CgN 
ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:25 

Live T~~e: 30000.00 Real Time: 30000.88 Sec. 

Spec~rum File: C:\USER\ALPHA\3KGND\B0003557.CHN 

Backgro~nd File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.AI..B 

AN~YS:~ Method: No Analysis 
Res~~ts: 30003557 

? E A K S 

~hannel. FWHM Height Gross Backgrcu~d 

D E c A y c 0 R R E c <T· E ~ R E '"' 

Net Area CPM 

s v :... 'T' s ... 

Br. Energy Width A:..iquot 

N~c:..ide 

Ana::.yzec. 3y: 

Checked By: 

Ra.t~o (kev; (keV) 

T 0 T A L S 

Gross Co~nt 
Net Area 
Background 
Composite Fit 
Residuals 

Ta~ DPM MDA % Error 

% Recovery 

53.00CC lOC.CC 
53.0000 100.00 

0.0000 c.oo 
0.0000 0.00 

53.0000 100.00 

(Dee Fairserv~s) 

(Dor. ;Jkele) 



A L P H h V I S I 0 N B h 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, l Aliquot 

DETECTOR: MCB 4 Input l (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 

ACQ~ISITION: 512 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\BOOC3558.CHN 

Backgro-.1nd File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA~Ys:s Me~hod: No Analysis 

~eSUl~S: 308C3558 
?E.P..KS 

:ECWHM Heignt Gross Background Net Area 

D E C A Y 
Br. Energy 

(keV) 

C 0 R R E C T E D 
Width 
(keV) 

~ E S U L T S 
Aliquot 

Nuc1.ide Ratio 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

46.0000 
46.0000 

0.0000 
0.0000 

46.0000 

100.00 
100.00 

0.00 
0.00 

100.00 

Ana:..yz.c.::. By: ~-
------- ~~------------------------------

Cneckeci By: (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: b3498292 
~ype: Background Sar..ple Collected: 19-0ct-98 16:24:33 

Volume: ~ Total, 1 Aliquo~ 

DETECTOR: MCB 4 Input 2 (Det #34) 

Efficiency: 23.95% Chern. Recovery: O.CO% 

Total Ef~.: 23.95% Manual:lOO.OO% 

CA~:BRATION: 3459.08 T 5.2729 * Chn + -0.000554 Chn *x2 keV 

Original: 3459.08 T 5.2729 * Chn T -0.000554 Chn **2 keV 

?ile: C:\USER\ALPHA\CALIB\CAL03503.CHN 

ACQ~ISIT:o~: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:35 

Live ~ime: 300CO.OO Real Time: 30000.60 Sec. 

Specc;rum File: C:\USER\ALPHA\BKGND\B0003559.CHN 

Backgrou~d ?~le: 

Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 

Results: 30003559 

FWHM 

D E C A Y 
Br. 

Nuclide Ratio 
Energy 

(keV) 

C 0 R R E C T E D 
Width 
(keV) Tau 

Net Area 

R E S U L T S 
Aliquot 

!JP~ MDA 

':' 0 T A L S % Recovery 

Gross Count 
Net Area 
3ackgrcunc 
Composite Fit 
Residuals 

27.0000 
2/.0000 

0.0000 
0.0000 

27.0000 

100.00 
lOC.OC 

C.O:J 

0.00 
100.00 

C??J: 

% Error 

I>.nc. ... y zeC. By: (Dee Fa~rse~v~s~ 

Cr.ec.K.ec. 3y : (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 

SF~~PLE: b3598292 

Type: Background Sample Collected: 19-0ct-98 16:24:35 

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 w Ch'- + -0.000906 Ch~ ~*2 keV 

O=~gi~al: 3403.69 + 5.5558 * Chn + -0.000906 Chn **2 keV 

Fi::..e: C:\USER\ALPHA\CALIB\CAL03504.CHN 

ACQU:SITION: 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\BC00356C.CHN 

Backgrc-und 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 
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 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

33.0000 
33.0000 

0.0000 
0.0000 

33.0000 

% Recovery 

100.00 
100.00 

O.CJ 
0.00 

100.00 

C?M 

% Error 

Analyzed By: ~-- (Dee Fairservis1 

Cneckec 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 

S&~PLE: b3698292 
Ty?e: Backgrc~nd Sample Collected: 19-0ct-98 16:24:39 

Vclume: 1 Total, 1 Aliq~ot 

DETECTOR: MCB 4 Input 4 (Det #36) 

Efficiency: 22.13% Chern. Recovery: 0.00% 

Tot~: ~f:.: 22.13% Manual:lOO.OO% 

CALIBRATION: 3359.6 + 5.9062. * Cl:n + -0.0015 Cl:n **2 keV 

Original: 3359.6 + 5.9061 x Chn + -0.0015 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03SOS.CHN 

ACQ~ISITION: 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 

Backgro~~d F~le: 

Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 

Resu~ts: 80003561 
P E A K S 

Channel FWHM Heigh-: Gress Background Net Areo. 

:; E C A Y C 0 R R E C T E D 

Br. 
N..1clide Ratio 

Energy 
{keV) 

Width 
(keV} 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

76.0000 
76.0000 

0.0000 
0.0000 

76.0000 

R E S U L T S 
.~liquet 

::JPM MDA 

% Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

~o Error 

P..nalyzed 3y: {Dee Fairservis) 

Checked By: {Don Ukele) 
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~ ~ 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 :;: S 

S&~PLE: b3798292 
Type: Background Sample Collec~ed: 19-0ct-98 16:24:45 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 4 Input 5 (Det #37) 

Efficiency: 23.57% Chern. Recovery: 0.00% 

Tc~al Eff.: 23.57% Manual:lOO.OO% 

CA~IBKAT~O~: 370~.52 T 3.7418 w Chn + 0.0017 Chn ww2 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 

3ackg-rct:r.d File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: B0003562 

? E A K S 
Channel FWHM Heigh~ GrosE Background Net Area 

C ~ C A Y C 0 R R E C T E D R E S U L T S 
Aliquot Br. 

N;.;.c:Cide Ratic 
Energy 

(keV) 
Width 
(keV) 

T 0 T A L S 

Gross Cour.t 
Net Area 
Backgrol..!nd 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

55.0000 100.00 
55.0000 100.00 

0.0000 C.OJ 
o.oooc 0.0:) 

55.0000 100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Checkec. 3y: (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: 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:10C.OO% 

CAL:BRATION: 3526.18 + 4.8964 * Chn + -O.C00108 Chh **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 16:24:51 

L~ve Time: 30000.00 Real Time: 30000.60 Sec. 

Spect:::-urn File: C:\USER\ALPHA\BKGND\B0003563.CHN 

Backs=-our-.d File: 

Nucl~de Library: C:\USER\ALPHA\ALPF~VIS.ALB 

ANALYSIS Method: No Analysis 

Results: 80003563 
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} 
Widt.t 
(keV) 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

72.0000 100.00 
72.0000 100.00 

0.0000 0.00 
0.0000 0.00 

72.0000 100.00 

C?M 

% Error 

Analyzed By: (Dee Fairservis) 

Checkec:. 3y: (Dor. Ukelei 
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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 I S 

Core Lab 

SAMPLE: b3998292 
Type: Background Sample Collected: 19-0ct-98 16:24:51 

Volume: 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~!BRATION: 3619.64 T 4.396 w Chn T 0.000587 Chn w*2 keV 

Original: 3619.64 + 4.396 * Chn T 0.000587 Chn ~*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03508.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 19-0ct-98 16:24:53 

Live Time: 30000.00 Real Time: 30000.58 Sec. 

Spec~rum File: C:\USER\ALPHA\BKGND\B0003564.CHN 

Backgro~nd File: 

~-.1clide :::..ibrary: C: \USER\ALPHA\ALPHAVIS.J:.LB 

ANALYSIS Method: No Analysis 

Results: B0003564 
P E A K S 

FWHM Height Gross Background Net Area 

Nuclide 

D E C A Y 
Br. Energy 

E D R E S U L T S 
Aliquot 

Ratio ( keV) 

C 0 R R E C T 
Width 
(keV) Tau DPM MDA 

T 0 T A L S 

Gross Count 
~et Area 
Background 
Composite Fit 
Residuals 

52.0000 
52.0000 

O.GOOC 
o.oocc 

52.0000 

% Recovery 

100.00 
lOO.OC 

0.00 
0.00 

100.00 

CPM 

% Error 

./'.ned yzed By: (Dee Fairservis) 

c:-.E::c~ec. 3y: 
(Don Ukel.e; 
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A ~ P H A V I 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 

SA.."1PLE: el898299 
Type: Calibration 

Volume: 1 Total, 1 Aliquo~ 
Sample Collected: 16-Feb-96 08:26:41 

DETEC~Ort: 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 

~ive Time: 3600.00 Real Time: 3601.94 Sec. 
Spec~r~m Fi:e: C:\USER\ALPHA\CALIB\CAL03748.CHN 

Backgrou~d File: C:\USER\ALPHA\BKGND\BC00372l.CEN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fi~ 
Results: CAL03748 

P E A K S 
Channel FWHM Height Gross Background Net Area 

l. .;oo.92 18.58 182.03 4823.79 0.43 4823.36 
2. 3.:32.24 14.37 204.32 5568. 7l 0.37 5568.33 
3. 238.09 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 

Nuc2.ide Ratio (keV) (keV) Ta.:.__ DPM MDA 

CPM 

8C.3S 
92.8l 
92.56 

5'o Er.:::-or 

Am-241 0.86 5486.00 ll0.953 l. 83 74 344.13 0.34 2.32 
2. i:>u-239 

'I'::-230 

Analyzed By: 

Checked By: 

0.73 5156.60 
0.76 4687.70 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

106.937 1. 2876 
147.322 1. 0930 

T A L s % 

15443.0000 
15440.3600 

2.6400 
15946.2120 

505.8521 

397.28 
396.24 

Recovery 

100.00 
99.98 

0.02 
103.26 

3.28 

12.37 
8.49 

2.63 
2.63 

(Dee Fairservis) 

(Don Ukele) 

286 



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: e1998299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 2 Inpu~ 3 {Det #19) 
Efficiency: 20.99% Chern. Recovery: 0.00% 
~otal Eff.: 20.99% Manual:100.00% 

CA~IBRATION: 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. 
Spectrum Fi~e: C:\USER\ALPHA\CALIB\CAL03749.CHN 

Eackgrc~nd FiLe: C:\USER\ALPHA\BKGND\B0003722.CHN 

Nuclide L~brary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS ~e~nod: Absolu~e Peak Search And Fit 
Results: CAL03749 

P E A K S 
Channel FWHM Height Gross Background Net Area 

401.64 
2. 335.81 
3. 236.79 

Nuclide 

Arn-242. 
?-u-239 
·:~-230 

24.96 184.39 4325.70 
12.56 217.89 5134.09 
38.40 153.02. 4430.26 

D E c A y c 0 R R E C T E D 
Br. Energy 

Ratio (keV) 

0.86 5486.00 
::; . 73 5155.50 
8.76 4687.70 

T 0 

Gross Count 
Net Area 
Background 
Composi~e Fit 
Residuals 

Width 
(keV) Tau 

119.877 3.3806 
9l. 269 :.3448 

149.889 4.2347 

'!' A L s 

14378.0000 
14374.4000 

3.6000 
13890.0486 

484.3514 

% 

0.60 4325.10 
0.44 5133.65 
0.3C 4429.96 

R E s u L T s 
Aliquot 

DPM 

343.43 
4C7.63 
351.75 

Recovery 

100.00 
99.97 
0.03 

96.61 
3.37 

MDA 

0.39 
7.74 
7.06 

9o 

CPM 

72.09 
85.56 
73.83 

Error 

2.98 
2.74 
2.94 

Analyzed By: (Dee Fairservis) 

c::ecKeci 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: e2198299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

~ETECTOR: 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 * Ctil + 0.000312 Chn **2 keV 

File: C:\USER\ALPHA\CA~IB\CAL03489.CHN 
ACQUISITION: 512 Cnannels Spectr~m Acq~ired: 26-0ct-98 08:36:~8 

Live Time: 3600.00 Real T~me: 3601.96 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03750.CHN 

Background File: C:\USER\ALPHA\3KGND\BOOG3723.CEN 
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 

1 
~. 

2. 
3. 

-'-• 

2. 

401.06 19.49 
332.79 18.38 
236.06 32.42 

r:: .::: c 
Br. 

Nucliae Rat.LO 

Am-241 0.86 
Pu-239 0.73 
T!':-230 0.76 

A 

214.62 5280.57 
245.90 5925.74 
170.49 5064.45 

':! c 0 R R E ~ ~ E :J "-- ~ 

Energy Widtn 
(keV) (keV) Ta~ 

5486.00 105.876 
5156.60 102.543 
4687.70 148.954 

2.1975 
2.1035 
3.1682 

0.45 5280.12 
0.28 5925.46 
0.34 5064.11 

;:: :::: u ~ 

':" s • c -
Aliquc-::. 

DPM 

375.92 
421.86 
360.54 

MDA 

0.34 
11.02 
5.74 

% Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

16329.0000 
16326.1200 

2.8800 
16270.7670 

55.3530 

100.00 
99.98 

0.02 
99.64 
0.34 

% 

CPM 

88.00 
98.76 
84-.4C 

Error 

2.70 
2.55 
2.75 

Analyzed By: (Dee Fairservis) 

Checked .i3y: (Don Ukele) 
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A ~ P E A V ' S : 0 N C A ~ I B R A T I 0 N A N A L Y S I S 
Core Lab 

SA11PLE: 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:lOO.OO% 

CALIBRATION: 3548.7 + 4.75406 * Chn + 0.000351893 Chn **2 keV 
Original: 3450.5 + 5.3903 * Chn + -0.000684 Chn **2 keV 

F~:e: C:\USER\ALPEA\CALIB\CAL03490.CHN 
hCQCIS:T:CN: 5:2 Cnannels Spectrum Acquired: 26-0ct-98 08:36:58 

:_._-,-c, __ ::ie: 36CC.JG Rea: Ti.me: 3601.94 Sec. 
Spec:::::....-:1 F.:.le: ..:; : \USER\ALPHA \CALIB\CAL03751. CHN 

Background File: C:\USER\ALPHA\BKGND\B0003724.CHN 
Nucliae Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS :1etnod: Absolute Peak Search And Fit 
Results: CAL0375l 

p E A K s 
Channel FWHM Height Gross Background Net Area 

1 -. 
2. 
3. 

2. 
3. 

395 .. 90 
330.15 
235.48 

N·..!c:_de 

A::~-24: 

Pu-239 
':'h-230 

34.75 201.36 
18.87 233.98 
19.88 168.47 

D E c A y c 
Br. Energy 

Ratic (keV) 

0.86 5486.00 
0.73 5156.60 
0.76 4687.70 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

0 

5046.58 
5916.91 
2570.91 

R R E c T E D 
Width 
(keV) Ta-u. 

.:.44.334 4.9486 
110.682 2.0157 

T 

85.339 9.6129 

A - s 

15985.0000 
15981.1600 

3.8400 
16300.2264 

319.0664 

% 

0.80 5045.78 
0.16 5916.75 
0.01 2570.90 

R E s u L T s 
Aliquot 

:JPM 

405.48 
475.47 
206.60 

Recovery 

100.00 
99.98 

0.02 
101.97 

2.00 

MDA 

0.41 
8.32 
6.83 

% 

CPM 

84.10 
98.61 
42.85 

Error 

2.76 
2.55 
3.87 

Analyzed By: (Dee Fairservis) 

Checked 3y: (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: e2398299 
7ype: Calibration 

Volume: 1 Total, 1 Aliquot 
sample Collected: 16-Feb-96 08:26:4: 

DETECTOR: MCB 2 Input 7 (Det #23) 
Efficiency: 23.09% Chern. Recovery: 0.00% 
Tota: 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 

File: C:\USER\ALPHA\CALIB\CAL03491.CHN 
ACQUISITION: 512 Channels Spectr~m Acquirec: 26-0ct-98 08:37:06 

Live Time: 3600.00 Real Time: 3601.96 Sec. 
Spec~r~m File: C:\USER\ALPHA\CALIB\CAL03752.CHN 

Backgro~nd File: C:\USER\ALPHA\BKGND\B0003725.CHN 
Nuc:ide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANJI.LYSIS Me::hod: Aosolute Peak search Ana Fi~ 
Results: CAL03752 

p E A K s 
Channel FWHM Height Gross Background Net Area 

1. 399.86 
2. 331.93 
3. 236.18 

Nucli.de 

1 Am-241 
2. Pu-239 
3. Tr.-230 

18.95 209.05 
16.71 239.97 
24.43 171.24 

D E c A y c 
Br. Energy 

Rati.o (keV) 

0.36 5486.00 
0.73 5156.60 
0.76 4687.70 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

0 

5533.49 
6229.09 
5503.60 

R R E c ... E D ... 
Width 
(keV) '1"'-·.-...... c. ..... 

:11.235 1.887S 
106.312 1.660:!. 
142.939 1.9373 

T A L s 

16728.0000 
16724.4000 

3.6000 
17266.1774 

541.7775 

% 

0.37 5533.12 
0.22 6228.77 
0.09 5503.51 

R E s u L T s 
Aliquot 

DPM 

399.39 
449.60 
397.25 

Recovery 

100.80 
99.98 

0.02 
103.22 

3.24 

MDA 

0.34 
1 ...., ,... "1 
.._..J.O.J. 

7.75 

CPM 

92.22 
103.81 
91.73 

% Error 

2.64 
2.48 
2.64 

Analyzed By: (Dee Fairserv1.s 1 

Cnecked By: (Don Ukele) 
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A - P H A V k 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:lOO.OO% 

CALIBRATION: 3430.23 + 5.42991 ~ Chn + -0.000828034 Chn **2 keV 
Origiual: 3417.36 T 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 

L~ve T~me: 3600.00 Real Time: 3601.92 Sec. 
Spectr~m Fi:e~ C:\USER\ALPHA\CALIB\CAL03753.CHN 

3acKgro~na File: C:\USER\ALPHA\BKGND\B0003726.CHN 
Nuc.:..ide .::..ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA:..YSIS :'1ethoa: Absolute Peak Search And Fit 
Results: CAL03753 

p E A K s 
Ch2.:1nel FWHM Heignt Gross Background Net Area 

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. 

Nuc.:.iae Ratio 

Am-241 0.86 
Pu-239 0.73 
?t-23C 0.76 

Energy 
(keV) 

Width 
(keV) 

5486.00 108.342 
5156.60 100.976 
4687.70 138.411 

Tau 

1. 4352 
1.2048 
0.8526 

0.55 
0.32 
0.60 

5475.27 
6185.67 
6267.70 

R E S U L T S 
Aliquot 

DPM MDA 

425.23 
480.40 
486.77 

0.38 
16.06 

8.85 

T 0 T A L S % 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 

96 Error 

2.65 
2.49 
2.48 

Analyzea 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 S R A T I 0 N A N A L Y S I S 
Core :.ab 

S&~PLE: e2598299 
Type: Calibration 

Vclume: l Total, 1 Aliquo~ 
Sample Collec~ed: 16-Feb-96 08:26:41 

DETEC~OR: MCB 3 Input 1 (Det #25) 
Efficier.cy: 24.06% Chern. Recovery: 0.00% 
Total Eff.: 24.06% Manual:10C.OO% 

CALIBRATION: 3432.68 + 5.46962 * Chn + -0.000842733 Chn **2 keV 

Origi~al: 3472.31 T 5.3315 n Chn + -0.000763 Chn n*2 keV 

File: C:\USER\ALPHA\CALIB\CA~03494.CHN 

ACQIJIS:~ION: 512 C~annels Spe~trum Acquired: 26-0ct-98 08:37:23 

Live Time: 3600.00 Real Time: 3602.54 Sec. 

Spec~rum File: C:\USER\ALPHA\CALIB\CAL03754.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003727.CHN 

Nt.;.::;:;_i._ae ~ibrary: C:\USER\ALPH11.\-".LPHAVIS.;,L3 

ANALYS:s Me~hod: Absolu~e Peak Search And Fi~ 
Results: CAL03754 

P E A K S 
FWHM Heigh~ Gross 3ackgrcund Ne~ Area 

40C.Gc 
2. 332.18 
~. 238.19 

Nuc::..ide 

Arr.-241 
2. ?u-239 

Th-230 

lS.38 199.61 
18.92 224.03 
19.73 163.39 

D E c A y c 
Br. Energy 

Ratic (keV) 

0.86 5486.00 
0.73 5156.60 
0.76 4687.70 

T 0 

Gross Coun~ 
Net Area 
Background 
Composite Fit 
Residuals 

0 

5174.09 
5665.22 
5565.53 

R R E c T E D 

Width 
(keV) Tc..u 

109.519 ~.ooc:. 

109.152 2.02.2.: 
144.642 1.3807 

T A ~ s ~-'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 

% 

C?M 

86.22 
94.41 
92.75 

Error 

2.73 
2.60 
2.63 

Analyzed By: (Dee Fairservis} 

:::::-.ecked 3y: (Don I.Jkele) 
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A ~ ? H A V I S I 0 N C A ~ I B R A T I 0 N A N A L Y S .:. S 

Core Lab 

SAMPLE: e2698299 
Type: Calibration 

Volume: 1 Total, 1 Aliq~ot 
Sample Collected: 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:lOO.OO% 

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 

ACQD:s:T:ON: 5l2 Channels Spectrum Acquired: 26-0ct-98 08:37:30 

Live Ti~e: 3600.00 Rea~ Time: 3602.56 Sec. 

Spec::rum File: C:\'USER\AI.PHA\CALIB\CAL03755.CHN 

Backgrou:2d File: C:\USER\ALPHA\BKGND\B0003728.CHN 

Nuclide Lib~ary: C:\USER\ALPHA\ALPHAVIS.ALB 

A~~LYSIS ~e::noa: Absolu::e Pea~ Search Ana F;~ 

rtesu~::3: CAL037S5 
P E A K S 

?"WHM Hei.gh:: Gross Background Net Area 

403.74 

2" 335.07 
3. 242.J6 

Nuc::Cide 

1.. A.rn-241 
,:.. :?...;.-239 
3 ~ ':'h-230 

22..63 196.45 5134.08 0.41 5133.67 

21.76 219.12 5618.50 0.82 5617.68 

15.83 169.47 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 

Ratio {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:::: 
Net Area 
Background 
Composite Fit 
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 3y: (Dee Fairservis) 

c::ecked 3y: (Don Ukele) 
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A ~ P H A V ! S : 0 N C A ~ I 3 R A T I 0 N A N A L Y S I S 
Core Lab 

SAMPLE: e2798299 
Type: 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% 
Tota: Eff.: 20.60% Manual:lOQ.OO% 

CALIBRATION: 3389.18 + 5.53265 * C~n + -0.000851952 Chn **2 keV 
Original: 3420.19 + 5.428 * Chn + -0.000738 Chn ~~2 keV 

File: C:\USER\ALPHA\CALIB\CAL03496.CHN 
ACQGISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:37:38 

Live T~~e: 2600.00 Rea: Time: 3502.54 Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03756.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003729.CHN 
Nuclide ~ibrary: C:\USER\AL?HA\ALPHAVIS.ALB 

ANALYSIS ~ethod: Absolute Peak Search Anc'. Fi~ 

Results: CAI..03756 
? E A K s 

.::-.a.L""!ne.:.. ?WHM Hei.;::t Gross Backgrot::ld Net Area 

404.14 
2- 336.93 
.) . 243.86 

Nuclide 

1. Am-241 
2. Pt<-239 

~~-230 

28.39 16'";.78 
19.67 187.99 
14.52 150.59 

D E c A y c 
Br. Energy 

Ratio (keV) 

0.85 5486.00 
0.73 5156.60 
C.76 4587.70 

T 0 

Gross Count 
Net Area 
3ackground 
Composite Fit 
Residuals 

0 

4669.64 
5534.65 
6l07.24 

R R E c T E D 
Width 
(keV) Tau 

134.279 2.9578 
125.674 l. 6874 
:59.343 J.7793 

T A L s 

15027.0000 
15022.5800 

4.3200 
16311.5377 

1288.8577 

% 

0.20 4669.44 
A <? v._,_ 5534.34 
0.98 6:..06.27 

R E s u L T s 
Aliquot 

DPM 

377.79 
447.76 
494.03 

Recovery 

100.00 
99 .. 97 

0.03 
108.55 

8.58 

MDA 

0.36 
13.79 
10.31 

CPM 

77.82 
92.24 

lO:. 7~· 

% Error 

2.87 
2.63 
2.51 

h:lalyzec. 3y: (Dee Fairservis) 

Checked 3y: (Don Ukele) 
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~ ~ 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: 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% 
To~al Eff.: 21.64% Manual:100.CO% 

CAL!BRAriON: 3394.73 T 5.71287 * Chn + -0.00118947 Chn **2 kev 
Orig~~a~: 3375.52 + 5.8252 * Chn + -0.0014 Chn **2 keV 

F~le: 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 

Sackgrm.:nd File: C:\USER\ALPHA\BKGND\BOOG3730.CHN 
Nucli.de :..:.brc.ry: C:\USER\A:C..PHA\ALPHAVIS.ALB 

ANALYSIS Me1:nod: Ab.solu1:e Peak search And Fit 
Resc:.;.-c.s: CAL0375'"; 

~ :=:: A K s 
~hc._ .. :..ne~ .?WHM Hei;-nt Gress Bacxgrcund Ne-c Area 

-. 399.25 
2. 331.25 
~. 236.!3 

Nuc:..ice 

Arn-24: 
2. Pu-239 

·~=:.-.230 

3l. 79 183.02 
29.21 216.53 
24.33 168.36 

!) E c A y c 
Br. Ene:::-gy 

Ratio (kev; 

0.86 5486.00 
0.73 5156.50 
U.76 4687.70 

T 0 

Gross Count 
Net Area 
Background 
Composite Fi1: 
Residuals 

0 

5080.48 
5709.99 
5426.19 

R R E c '!' E D 
Width 
(keV) Tau 

138.516 3.4834 
133.434 3.3959 
:49.597 l. 9200 

T A L s 

16180.0000 
16173.8800 

6.1200 
16236.6058 

62.7258 

% 

1.02 5079.46 
0.21 5709.79 
0.34 5425.85 

R 2 s u :.. T s 
Aliquot 

DPM 

391.21 
439.76 
417.89 

Recovery 

100.00 
99.96 
0.04 

100.35 
0.39 

MDA 

0.41 
13.70 

5.84 

% 

CPM 

84.66 
95.16 
90.43 

Error 

2.75 
2.59 
2.66 

Analyzed 3y: (Dee Fairservis) 

Cn.ecxed 3y: (Don Ukele) 
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A ~ F u A V ! S I 0 N C A ~ I 3 R A T I 0 ~ A N A I.. Y S I S 
Core Lab 

SAMPLE: e2998299 
Typ~: Calibration 

Vo~~me: : Total, 1 Aliquc~ 
Sample Coll~cted: 16-Feo-96 08:26:41 

~E~ECTOR: MCB 3 I~put 5 (Det #29) 
E=ficiency: 24.12% Chern. Recovery: 0.00% 
Total Eff.: 24.12% Manual:lOO.OO% 

CA~IBRATION: 3423.9 + 5.54668 * Chn + -0.001001 Chn w*2 keV 
Original: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03498.CHN 
ACQ0ISITION: 5:2 Channels Spectrum Acquired: 26-0ct-98 08:37:56 

L~ve Time: 3600.00 Real Time: 3602.54 Sec. 
Spectru~ File: C:\USER\ALFHA\CALIB\CA~03758.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003/3l.CHN 
Nuclide Library: C:\USER\ALPHF<.\ALPHAVIS.P..LB 

ANALYSIS Metnod: Absolute Peak Search And Fit 
Results: CAL03758 

P E A K S 
Cnannel FWHM Height Gross Background Net Area 

.c.C0.76 
2. ~- -.. - -. ~ 

.:,..jL. • ..:.~ 

3. 238.08 

:\--.:.c.:..~c.e 

-'-. ;._rr.-241 
2. Pu-239 
3. Th-230 

2~. 94 192.46 5477.9.:.. '-' ~ _, ' 54'";6.S4 
27.49 2ll.47 6048.62 J.56 6045.26 
24.54 165.48 5562.17 0.12 5562.05 

D E c A y c 0 R R E c T E D R E s u L T s 
Br. Energy Wid-ch Aliquot 

Ra1:i..c (keV} (keV) ':721.: :UP~.._l MDA 

0.86 5486.00 126.890 2.3964 378.45 0.36 
0.73 5156.60 136.031 2.7024 417.93 14.96 
0.76 4687.70 152.585 l. 8261 384.33 7.59 

m 0 T A ~ s % Recovery . 
--------------------------------------
Gross Count 
Ne:: Area 
Background 
.::::o:nposi1:e Fit 
Residuals 

16765.0000 
16760.6800 

4.3200 
2.7083.9048 

322..2248 

100.00 
99.97 

0.03 
lCl.93 

CPM 

9.:...26 
lOC.SC 
92.70 

% :2~:::-or 

2.65 
2.52 
2.63 

ll.nalyzed By: (Dee Fairservis) 

Checked 3y: (.!)on Ukele} 
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A ~ ? H A V ! S I 0 N C A ~ ! B R A T I 0 N A N A L Y S I S 
Core Lab 

SA11PLE: e3098299 
Type: Calibration 

Volume: 1 Total, 1 Aliquo~ 
sample Collected: 16-Feb-96 08:26:41 

DETECTO~: MCB 3 Input 6 (Det #30) 
Efficiency: 20.73% Chern. Recovery: 0.00% 
Total Eff.: 20.73% Manual:100.00% 

CALIBRATlO~: 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\CAL03499.CHN 
ACQ0ISI~ION: 512 Channels Spectrum Acquired: 26-0ct-98 08:38:03 

~ive T~~a: 3600.00 Real Time: 3602.5~ Sec. 
Spec~rum File: C:\USER\ALPHA\CALIB\CAL03759.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003732.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
rtes-~i ~s: CAL03759 

p E A K s 
Chanr.e:.. FWHM Heigh~ Gross Background Net Area 

l. 399.20 
2- ~2:1.70 

~. :.:J3 .. 22 

Kuc:ide 

l. .r..m-241 
2. Pu-239 
3. T::-230 

24.79 194.63 
30.92 2.::..3.98 
22.:6 16.::...30 

:::; 3 c A y c 
Br. Energy 

Ratio (keY) 

0.86 5486.00 
0.73 51.56.60 
0.76 4687.70 

T 0 

Gross Coun~ 
Net Area 
Background 
Composite Fit 
Residuals 

0 

5090.09 
5700.03 
5616.36 

R R E c T E D 
Width 
(keY) Tau 

118.027 2.7384 
137.709 3.6174 
157.041 1. 5376 

T A L s 

15985.0000 
15980.5600 

4.4400 
16406.4824 

425.9224 

% 

1.03 5089.07 
0.27 5699.76 
8.3.3 5616.02 

R E s u L T s 
Aliquot 

DPM 

409.15 
458.25 
451.52 

Recovery 

100.08 
99.97 

0.03 
102.64 

2.66 

MDA 

0.43 
14.39 

5.89 

% 

CPM 

84.82 
95.00 
93.60 

Error 

2.75 
2.60 
2.62 

Anc.i.vzec 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 

307 



A ~ ? H A V ~ 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 

s~~~PLS: e3198299 
Type: Calibratioc 

vc:u~e: l Tc~al, l Al~q~o~ 

Sample Collected: 16-Feb-96 08:26:41 

DETEC~OR: MCB 3 Input 7 (Det #31) 
Efficiency: 23.04% Chern. Recovery: 0.00% 

~anual:lOO.CO% 

CP..LIBRZ..TION: 3482.5 + !5.3072 * Chn + -0.000705758 Ch!"'. **2 keV 
Orig~~al: 3495.42 + 5.0692 ~ Chn + -0.000155 Chn **2 keV 

Fil.e: C: \USER\ALPHJ>.\CALIB\CAL03500. CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 08:38:10 

Live Time: 3600.00 Real Ti~e: 3602.54 Sec. 
Spec~r\..:.::1 F.:_le: C: \USER\ALPHA\CALIB\C;..L03760. CHN 

Backgroucd File: C:\USER\ALPHA\BKGND\B0003733.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: CAL03760 

. :i:AKS 

FWHM He::..gnt Gross Background Ne~ Area 

1. 

2-
~-

1. 

2-
.) . 

398.64 
329.9:. 
2.34.39 

Nu.:; ..... ~ce 

Arr:-24l 
Pu-239 
':::'h-230 

22.41 179.13 
27.49 215.16 
36.94 157.89 

~ E ~ " y c ~ ·""" 
5.::-. ~: ... :e!.-'='Y 

Ratio (keiJ) 

0.86 5436.00 
C.73 5156.60 
0.76 4687.70 

T 0 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

0 

4577.66 
5443.40 
4850.66 

R R E c ""' E ::l 

Wid~!: 

(keV) 'I' a~ 

1l2.822 2.4841 
124.341 3.3643 
165.250 3.5764 

T A L s 

15157.0000 
15152.8000 

4.2000 
l487l. 7270 

281.0730 

% 

0.78 4576.88 
0.22 5443.18 
0.34 4850.32 

R E s u L T s 
Aliquot 

DPM 

331.08 
35.3.75 
350.86 

Recovery 

100.00 
99.97 

0.03 
98.12 

1. 85 

MDA 

0.37 
ll. 79 

5.12 

CPI'i 

76.28 
90.72 
80.84 

% Error 

2.90 
? ~---00 

2.81 

(Dee Fairservis) 

CheckcC. Bv: (Don Ukele) 
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~ 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 
Co:::-e Lab 

SA.'1PL:C:: e3293299 
Type: Calibration 

Vcl~me: l Total, l Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

~ETECTOR: MC3 3 Input 8 (Det #32) 
E~ficiency: 21.82% Chern. Recovery: 0.00% 
Total Eff.: 21.82% Manual:100.00% 

CALIBRATION: 3343.57 + 5.99055 * Chn + -0.00157964 Chn **2 keV 
Original: 3431.77 + 5.3512 ~ Chn + -0.000531 Chn **2 keV 

?2.:.e: C: \ USER\ALPriA \CF.L:3\CAL03501 . .:::HN 
ACQ~rs=TION: 512 Cha~nels Spectrum Acquired: 26-0ct-98 08:38:16 

Live Time: 3600.00 Real Time: 3502.54 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL0376l.CHN 

3ackground File: C:\USER\ALPHA\BKGND\B0003734.CHN 
!~~elide Library: C: \USER\ALPHA\ALPHAVIS.ALB 

AN;:.LYSIS Met!1od: Absolute Peak Search And Fit 
Results: CAL03761 

? E 11. K s 
Channel FWHM Heigh-.: Gross Backgrou~d Net Area 

399.78 
2. ... - - , -

..)..,;._;_.o:.:J 

3. 239.50 

::-;.;.;_;_:..ae 

, Acr.-241 
..., P:.:-239 L. • 

3. Ti:-230 

17.61 19'.59 4697.90 0. 7l 4697.19 
21.86 2lE.25 5421.99 0.34 5421.65 
1 c:: : , 
----~ 165.50 6087.69 0.18 6087.50 

D ::: c A y c 0 R R E c T E D R E s TT .... ... T s 
Br. Ene::-gy Widti: Aliquot 

Rat:.c (keV; ;keV) ':!:'aL:. IJ?M 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 4687.7C 150.595 0.9194 464.98 5.26 

T 0 ~ A L s % Recovery ---------------------------------------
Gross Cou:1t 
~et Area 
Background 
.:::omposite Fit: 
.t<esidua:s 

15324.0000 
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 

.!l..r.alyzed 3y: (Dee Fairservis) 

Chec.-.ed 3y: (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 

s~~~PLE: e3398299 
Type: Calibration 

Volume: l Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

JE~EC~OR: MC3 4 ~nput l (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~rum 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 Searcn And F;~ .._~ 

Results: CAL03775 
p E A K s 

Channel FWHM Height Gross Backgrot.<nd Net Area 

408.92 
2. 333.91 
3. 238.27 

Nuclide 

, Am-241 .... 
2. Pu-239 
3. Th-230 

29.53 180.09 4937.50 0.56 4936.94 
21.15 206.00 5754.60 !'"\ -- '· '-'•--'t.:- 5764.36 
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 9o 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 

~6 Error 

2.79 
2.58 
2.74 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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~ - ~ 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 

S&~?LE: e3498299 
Type: Calib~ation 

Volume: l Total, 1 Aliq~ot 
Sample Collected: 16-Feb-96 08:26:41 

DE7ECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 23.55% Chern. Recovery: 0.00% 
Tc~al E::.: 23.95% Manual:lOO.OO% 

CA~IBRATIOK: 3493.91 T 5.05079 * Chn + -0.000210344 Chn **2 keV 
Original: 3459.08 + 5.2729 * Chn + -0.000554 Chn **2 keV 

Fi::.a: C:\USER\ALPHA\CALIB\CAL03503.CHN 
ACQJ~S!TlON: 512 Channels Spectrum Acqui~ed: 26-0ct-98 08:38:36 

~ive Time: 3600.JO Real Time: 3602.06 Sec . 
.3_?ec ::. __ ,,-, :C :....:..e' C: \ USER\A::..?HA \ CA::..IB\ C.!;LOJ 763. CHN 

Background File: C:\USER\ALPHA\BKGND\B0003736.CHN 
N-.:::.;l.J.de Lib~ary: C::\USER\A;:.PHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak search Jmd Fit 
Res;.:lts: CAL03763 

p E A K s 
Channel FWHM Height Gross Background Net Area 

40l.ll 
2- 333.84 
~. :233.72 

Nuc:C.::.ae 

I--.. rr:-~4.::._ 

L. ?11-23S 
3. 'l:!-1-230 

22.15 193.14 
15.60 228.18 
15.12 170.13 

D E c A y ~ ..... 

Br. E:1ergy 
Ratio (kev; 

:.3C 5486.-.J:. 
0.73 5156.60 
0.76 4687.70 

T 0 

Gross Count 
Net Area 
3ackgro;.::1d 
Ccmposi::e Fit: 
Residuals 

0 

4703.39 
5612.59 
5420.32 

R R E c T E D 

Width 
:keV) Ta~.: 

.. ~ .... ,.::...,.... 
~-. .... c .... .!. 2.:5564 
100.640 :.6516 
125.122 1.l070 

T A L s 

15602.0000 
l5599.8400 

2.1600 
:5736.8102 

136.9702 

% 

0.15 4703.24 
0.2.5 5612.44 
~ '; 5420.70 v.•"':t 

R E s u L T s 
Aliquot 

DPM 

2:.7.30 
390.57 
377.22 

Recovery 

100.00 
99.99 

0.01 
100.86 

0.88 

MDA 

0.31 
8.79 
5.53 

% 

CPM 

78.39 
93.54 
90.34 

Error 

2.86 
2.62 
2.66 

l-.nalyzeci By: (Dee Fairservis) 

Cr:e:.:keC 3v: (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 

SJI.MP!..E: e3598299 
Typ2: Cai~b~~~ion 

Volume: 1 To~al, 1 Aliquot 
Sample Collec~ed: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.32% 
Total Eff.: 20.32% 

Chern. Recovery: 0.00% 
Manual:100.00% 

CALIBRATION: 2379.96 + 5.74102 * Chn + -0.00125899 Chn **2 keV 
Origir.a:: 3403.69 T 5.5558 * Chn T -0.000906 Chn *~2 keV 

File: C:\USER\ALPHA\CALIB\CAL03504.8HN 
ACQ0=SITICN: Sl2 Channels Spec~~un Acq~~rec: 26-0c~-98 08:38:43 

Live Time: 3600.00 Real Time: 3602.06 Sec. 
Spec~=~= Fi:e: C:\USER\A!..PHA\CALIB\CAL03764.CHN 

Backgrour.c ?ile: C:\USER\ALPHA\BKGND\B0003737.CHN 
~~c~iae ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS ~e~hod: Absolute Peak Search And Fit 
Resul~s: CAL03764 

P E A K S 

Channel FWHM Height Gross Background Net Area 

1 402.34 
2- 333.92 
3. 240.47 

1Jl..i.c:...:..de 

.i"-..c;:-241 
2. Pu-239 

Th-230 

16.91 169.98 
15.20 188.86 
::..0.09 147.76 

'"' E c A v c -' 

3~ .. Ene~g~. 

?,c.·.::.c (keV) 

0.86 5486.00 
0.73 5156.60 
0.76 4687.70 

T 0 

Gross Coun~ 
Net Area 
Background 
Composi~e F.i.-c 

Residuals 

0 

4725.50 
5676.24 
6127.62 

R R E c T E 0 

Vlidth 
(keV) ':'at.. 

109.652 l. 5238 
118.173 :. 203'/ 
155.791 0.5093 

T A L s 

14826.0000 
14823.4800 

2.5200 
::..6529.3581 

1705.878::.. 

% 

0.77 4724.72 
0.09 5676.16 
O.lS 6127.44 

R -::> s ·u - T s ~ 

.:\2.iquo~ 

JJPM 

387.53 
465.56 
502.58 

Recovery 

100.00 
99.98 

0.02 
lll. 49 

11.51 

MDA 

0.42 
16.04 
11.69 

CPM 

78.75 
94.60 

102.:::: 

-=-o Error 

2.85 
2.60 
2.50 

Analyzed By: (Dee Fairservis) 

c:-,eckeC. 3y: (Don Ukele) 

312 



n - ? ri A V T S ! 0 N C A ~ I 3 R A T I 0 ~ A N A L Y S I S 
Core Lab 

Slu'1PLE: e3698299 
Typa: Cal~bration 

Volume: : Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTO~: MCB 4 Input 4 (Det #36) 
Efficiency: 22.13% Chem. Recovery: 0.00% 
To~al Eff.: 22.13% Manual:100.00% 

CALIBRATION: 3359.73 T 5.90202 ~ Chn T -0.00153975 Chn **2 keV 
Or~gi~al: 3359.6 + 5.906: * Chn + -0.0015 Chn **2 keV 

F~~e: C:\USER\ALPHA\CA~IB\CAL03505.CHN 

• .:..cQv :.:s:.::.::o.:-J: :;:.2 C."la:-mals Spectrum Acqu.:.red: 26-0ct-98 08:38:51 
~ive ~~~e: 360C.JC Real Time: 3602.08 Sec. 
Spac~r~m F~le: C:\USER\ALPHA\CALIB\CAL03765.CHN 

3ackgrouno File: C:\USER\ALPHA\BKGND\B0003738.CHN 
Nucliae ~ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA:.YSIS Ae~!-.od: Absolu~e Peak Search And Fit 
Results: CJI.L03765 

p E A K s 
Channel FWHM Height Gross Background Net Area 

2. 
~. 

1. 
2. 
3. 

402.53 
333.46 
24C.03 

~:.:elide 

Am-24l 
?u-239 
Th-230 

2.7.84 16:.35 
19.18 182.08 
1:;..52 130.71 

J E c A y c 
Br. Energy 

Ratio (keV) 

C.86 5486.00 
C.73 5156.50 
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 

2.14.275 1. 5161 
119.003 1. 7306 
181.320 0.5012 

T A L s % 

15157.0000 
15148.7200 

8.2800 
16568.8156 

1420.0956 

:.39 4709.33 
0.69 5156.31 
0.52 6206.78 

R E s u T 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 

% 3rror 

2.86 
2.73 
2.49 

Analyzed 3y: (Dee Fairservis) 

(Don Ukele) 
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A ~ ? 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 :..a:o 

SAMP~E: e3898299 
Type: Calibration 

Volume: 1 Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 4 Input 6 (Det #38) 
Ef!icie~cv: 20.11% Cherr.. Recovery: 0.00% 
To~a: Ef~.: 20.11% Manual:lOO.OO% 

CALlBRATION: 3510.95 + 5.02064 ~ 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 
ACQUISITION: 512 Channels Spectrum Acqui~ed: 25-0ct-98 08:39:03 

Live Time: 3600.00 Real Time: 3602.08 Sec. 
Spectr~m ?ile: C:\USER\A~FHA\CALIB\CAL03766.CHN 

3a::kgrcu~d File: C:\USER\A:i:..PHA\3KGND\B0003739.CHN 
Nuclide Library: C:\USER\AL?~A\ALPHAV!S.AL3 

ANli"LYSIS Method: l>.bsolute Peak Searc:-. .?!.nd Fit 
~es~-~3: 

........... "...._-,,,... 
._..l"'.o. ..... ;.)..:/cc 

p E A K s 
C!1anne2. FWHM Height Gross Backgrcund Net Area 

1. 
2 ~ 

3-

2. 

403.59 32.84 
334.80 27.03 
::.:7.93 37.50 

:: ~ c 
3r. 

Nuc2.ide ::<.atio 

Am-241 0.36 
Pu-239 0.73 
'::'r.-230 0.76 

A 

181.32 4828.87 
218.79 5540.45 
159.84 4904.05 

y c 0 R R E 

Energy vhat:--" 
(kev; (keV) 

5486.00 l37.326 
5156.60 l22.703 
4687.70 l62.840 

c T E ;) 

,M. -· '' 
~c.. ...... 

3 .. 9556 
3.2773 
3.6628 

0.78 4828.09 
~.2'7 5540.08 
0.42 4903.6.3 

R E s u L T s 
Aliquot 

DPM MDA 

480.14 0.42 
459.15 11.86 
406.40 5.68 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

15216.0000 
15210.9600 

5.0400 
15273.3782 

62 .. 4l82 

lGG.OO 
99.97 
0.03 

100.38 
0.4:.. 

CPM 

80.47 
92.33 
81.73 

% Error 

2.82 
2.63 
2.80 

{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~O~: MCB 4 Input 7 (Det #39) 
Efficiency: 23.08% Chern. Recovery: 0.00% 
Total Eff.: 23.08% Manual:lOO.OO% 

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. 
Spect~um 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 Fit 
Results: CAL03795 

P E A K S 
Channe::.. ?WHM Height Gross Background Net Area 

l. 
2. 

2. 

40l. 53 
332.59 

Nuclide 

Am-241 
Pu-239 

32.23 
33.45 

D E 
Br. 

Ratio 

0.86 
0.73 

c 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 s u 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 ay: (Dee Fairservis) 

Checked 3y: (Don Ukele) 
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~ ~ P E 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: e4098299 
Type: Calibration 

Voluxe: 1 Total, 1 Al~quo~ 
Sarr.pla 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% 

CAL~BRAT~ON: 3510.28 + 4.96478 * Chn + -0.00021758 Chn **2 keV 
Orig~na~: 3562.72 T 4.66ll * Chn + 0.000303 Chn ~~2 keV 

File: C:\lJSER\ALPHA\CALIB\CAI.03509.CnN 
ACQU:s:~:c~: Sl2 Channels Spectrum Acquired: 26-0ct-98 08:39::6 

~-ve ~ime: 3600.00 Real Time: 3602.08 Sec. 
Speccrum File: C:\USER\ALPHA\CALIB\CAL03768.CHN 

Background File: C:\USER\ALPHA\BKGND\B000374l.CHK 
N~c~.i.cie :.:.:Crary: C:\USER\ALPHA\AL?HAV:LS.hLE 

ANALYSIS Me-chod: Absolu-::e ?ea~ Search Anc Fi~ 
Res<;;lts: CAL03768 

p E :.. K s 
.:nc..::.ne .... FWHM He.:...s;r:~ G::-oss 3acxgrm.:nd Ne-:: Area 

1 

2. 
3. 

1. 
2. 
3. 

405.14 
j'J'" _,... 
~-':>.::JO 

239.67 

~·~c:..~ce 

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 

Rc.tio (kev; 

0.86 5486.00 
C.73 5156.60 
0.76 4637.7C 

T ~ 

v 

Gross Coum: 
Net Area 
Background 
Composite Fit 
R.esidualz 

0 

5151.53 
6019.92 
5076.94 

R R E c T E D 
Widt:J. 
(keif) ~---"'-~ 

117.606 2.:862 
l07.123 l. 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 I. T s 
Aliquot 

DPM 

379.11 
442.16 
372.90 

Recover:; 

100.00 
99.97 

0.03 
99.84 

,..., ... )\ 
u . .l.""r 

MDA 

0.35 
13.07 
8.17 

.~-::>M ............. 

86.02 
100.33 

% 

84.6l 

Error 

2.73 
2.53 
2.75 

Analyzed :Sy: (Dee Fairservis) 

2:-.scKec 3v: (Do::. Ukele) 
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r. ~ ? 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: a4198299 
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 
ACQUISI~:o~: 512 Channels Spectrum Acquired: 26-0ct-98 08:39:30 

~ive r~~e: 360C.JC Real Time: 3601.58 Sec. 
Spec::ro..;m F~le: C:\USER\AL?HA\CALIB\CAL03769.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003742.CHN 
Nuclide Library: C:\USER\ALPHA\AL?HAVIS.ALB 

ANi'\.:. YS::: .S :1e·c ::oci: Absolu-.:.e ?eak Searcn Anc Fi~ 
~ ... ~cs ....:_:: 3: CAL03/69 

p E A K s 
C.ho.nnel FWHM Heigh:: Gross Background Net Area 

1. 
2 0 

3 0 

2. 
3 0 

407.35 
335.26 
240.86 

30.09 
34.31 
23.37 

167.85 
195.74 
152.40 

4752.00 
5364.68 
5115.91 

D E C A Y C 0 R R E C T E D 
Br. 

N.lc:..~ae Ratic 

A!n-24: 0.86 
?u-239 0.73 
Th-230 0.76 

Energy 
(keV) 

5486.00 
5156.60 
4687.70 

T 0 

Width 
(keV) 

2.29.688 
142.140 
150.429 

T A L s 

Tau 

3 .llOO 
3.9918 
1. 7243 

% 

0.42 
0.44 
0.44 

4751.58 
5364.24 
5115.47 

R E S U L T S 
Aliquot 

DPM MDA 

322..53 0.32 
362.99 12.33 
346.15 4.51 

Recovery 
--------------------------------------
Gross Count 
Net Area 
Backgrounc 
Composite Fit 
Residuals 

l5247.0000 
15244.1200 

2.3800 
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 

A:;.a.!.yzec. 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A ~ p H A v T s I 0 N C A L I B R A T I 0 N li.NA~YSIS 

Core Lab 

Sli~PLE: 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 Acgcired: 26-0ct-98 08:39:36 

L~ve Time: 3600.00 Real Time: 3601.68 Sec. 
Spec-:.r...1m File: C:\USER\ALPHA\CALIB\CAL03770.CHN 

Backgrcur.d File: C:\USER\ALPHA\BKGND\B0003743.CHN 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: Absolute Peak Search And F i"r:. 
Resuli:s: CAL03770 

p E A K s 
Cha::me.:. FWHM Heighi: Gross Background Net Area 

408.77 
2. 340.39 
3. 244.18 

Nuc.":.ide 

l. Arn-241 
2. P;_.-239 
3. ':'h-230 

20.80 l54.45 3708.82 :..os 3707.77 
l4.l3 180.91 4521.97 1. 31 4520.67 
10.27 131.83 4364.01 :.04 4362.98 

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 5486.00 105.983 2.4974 283.86 0.41 
0.73 5156.60 97.910 1. 426S 346.09 8.19 
0.76 4687.70 120.032 0.6798 334.02 14.29 

T 0 T A .,. s ~6 Recovery ~ 

--------------------------------------
Gross Count 
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 

CPM 

6l.80 
75.34 
72.72 

% Error 

3.22 
2.92 
2.97 

A:1alyzed 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 Lab 

SAMPLE: e4598299 
Type: Calibration 

Volu~a: l Total, 1 Aliquot 
Sample Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 5 Input 5 (Det #45) 
Effic~ancy: 23.52% Chem. Recovery: 0.00% 
Total Eff.: 23.52% Manual:lOO.OO% 

CALIBRAT!ON: 3514.81 + 4.96661 * Chn + -0.000407118 cr.n **2 keV 
Or~g~na~: 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. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03771.CHN 

Backgro~~d Fi:e: C:\USER\ALPHA\BKGND\B0003744.CHN 
Nuclide :.::...or,:,.r-y: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA~YSIS Me-c~oC.: Absolute Peak Search And Fit 
Resul-cs: CA:..0377l 

p E A K s 
:::~~:~:a.:.. ?WHM Height Gross Backgrcu:-.d Ne-e Area 

.:.::.~.72 

2 ~ 340.04 
.:;. 240.91 

Nuc::..i.ae 

' Am-24: ~. 

2. Pu-239 
3. ':::'h-230 

18.47 189.79 5069.53 0.38 5069.l4 
19.23 215.12 5484.56 0.32 5484.24 
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 
B.r-. Energy Width Aliquot 

Ratio (keV) (keV) Tau DPM MDA 

0.86 5486.00 106.611 1.8021 359.21 0.34 
C.73 5156.60 105.445 2.0380 388.62 12.59 
:.76 4687.70 137.836 2.6171 347.73 5.84 

T 0 T A L s % Recove.r-y 
--------------------------------------
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 

CPM 

84.49 
91.40 
81.79 

% Error 

2.75 
2.65 
2.80 

{Dee Fairservis) 

cr.ecked 3y: (Don Ukele) 

') 1 0 u......_.J 



A ~ ? H A V I S I 0 N C A ~ I B R A T I 0 N li.NALYSIS 
Core Lab 

SAMPLE: e4698299 
Type: Calibration 

Vcl~~e: : Total, 1 Aliquo~ 
Sa~ple Collected: 16-Feb-96 08:26:41 

DETECTOR: MCB 5 Input 6 (Det #46) 
Err~c~ency: 21.36% Chern. Recovery: 0.00% 
Total Eff.: 21.36% Manual:100.00% 

CALIBRATION: 3468.87 + 5.18274 * Chn + -0.000575674 Chn **2 keV 
Original: 3542.21 + 4.7155 * Chn + 0.000126 Chn **2 keV 

File: C:\USER\ALPHA\CAL!B\CAL03513.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\B0003745.CHN 
Nuclide =.it. :cary: C: \USER\ALPHA \AL?H.!".VIS . .t.LB 

ANALYSIS Method: Absolute Peak Search And Fit 
Resu.:..ts: CAL03772 

p E A K s 
Channel FWHM Height Gross Background Net Area 

l. 
.!. • 

3. 

2. 
.3 • 

407.66 18.72 
33S.3c ::..4.04 
24:..66 13.58 

D E c 
Br. 

N:..1cl.:de Ratio 

j:..m-241 0. 86 
Pu-239 0.73 
Th-230 0.76 

A 

186.73 
220 .. 36 
168.58 

y c 
Er.ergy 

(keV) 

5486.00 
5156.60 
4687.70 

0 

4687.70 
5613.92 
5585.40 

R R E 
Width 
(keV) 

103.818 
98.395 

125.693 

c T E D 

Ta:.... 

2.0178 
1. 3770 
0.9300 

0.63 4687.07 
0.10 5613.82 
0.48 5584.92 

R E s u L T s 
Aliquot 

DPM 

365.72 
438.03 
435.78 

MDA 

0.39 
11.07 

6.95 

T 0 T A L S % Recovery 

Gross Count 
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.:2 
93.56 
93.08 

Er:::-or 

2.86 
2.62 
2.62 

Analyzed By: (Dee Fairservis) 

Cl:ec;(eC. 3y: (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 
Cere Lab 

SrJ1PLE: 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 Ef:.: 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 

Fi:!..e: C:\USER\ALPHA\CALIB\CAL03514.CHN 
ACQUISITION: 512 Channels Spec~rurn Acquired: 26-0ct-98 08:29:59 

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 

F Z:: A K S 
Channel FWHM He1.ght Gross Background Net Area 

406.43 
2. 337.34 
~. 2.:;~.:1 

NL4clide 

Arn-241 
2. ?~-239 

3. ':':h-230 

33.38 159.34 
24.94 196.06 
23.49 l49.09 

D E c A y c 
Br. Energy 

Ratio (keV) 

0.86 5486.00 
C.73 5156.60 
0.76 4687.70 

T 0 

Gross Cou:1t 
Net: Area 
Background 
Composite Fit 
Residuals 

0 

4642 . .:..:. 
5696.82 
5236.09 

R R E c T E D 
Width 
(keV) Tau 

146.156 3.4150 
129.444 2.3192 
156.052 2.0562 

T A L s % 

16185.0000 
16182.1200 

2.8800 
15701.0082 

481.1118 

0.29 4641.82 
0.29 5696.53 
0.23 5235.86 

R E s u L T s 
Aliquot 

DPM 

322.62 
395.92 
363.90 

Recovery 

100.00 
99.98 

0.02 
97.01 
2.97 

MDA 

0.32 
11.92 
8.54 

% 

CPM 

77.36 
94.94 
87.26 

Error 

2.88 
2.60 
2.71 

A:1alyzed By: (Dee Fairservis) 

c:--.ec...-ed 3y: (Don 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: 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 + 0.000224882 Chn *w2 keV 
Original: 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 Fi~ 
Results: CAL03774 

P E A K S 

Channel FWHM Height Gross Background Net Area 

1. 
2. 
3. 

j_ • 

2. 
~. 

407·. 42 
338.32 
239.20 

Nuclide 

Arr.-242. 
Pu-239 
":'l::-230 

33.30 
24.21 
31.72 

160.55 
187.71 
148.04 

4587.77 
5574.10 
4723.42 

D E C A Y C 0 R R E C T 
Width 
(keV) 

E D 
Br. 

Ratio 

0.86 
0.73 
0.76 

Energy 
(keV) 

5486.00 
5156.60 
4687.70 

T 0 

Tau 

144.765 3.5255 
129.579 2.l572 
149.847 2.7288 

T A L s % 

0.84 
0.27 
0.26 

4586.93 
5573.83 
4723.16 

R E S U L T S 
Aliquot 

D?M MDA 

355.41 0.40 
431.88 12.56 
365.97 9.45 

Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fi~ 
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\B0003721.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 

1. 

1. 

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~rce3 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTO~: MCB 2 Input 3 (Det #19) 
Efficiency: 20.59% Chern. Recovery: 0.00% 
Total Eff.: 20.59% Manua1:100.00% 

CALIBRATION: 3695.97 + 3.8025 * Chn + 0.0016 Chn **2 keV 
Original: 3695.97 + 3.8025 * Chn + 0.0016 Chn **2 keV 

Fi: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. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03777.CHN 

Backgrou~d File: C:\USER\ALPHA\BKGND\B0003722.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE3.ALB 

ANALYSIS Me~hod: Absolute Region-Of-Interest 
Resul~s: CAL03777 

P E A K S 
Channel Start End FWHM Height Background Net Area 

.L. 244.65 210 270 4.00 612.00 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ra~io 

'::1-230 0.76 

Energy 
(keV} 

4722.:)2 

Width 
(keV} 

18.342 

Tau 

2.0000 

0.12 4281.88 

R E S U L T S 
Aliquot 

DPM MDA 

1040.00 1.00 

'!' 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fi~ 
Residuals 

4472.0000 
4470.8000 

1.2000 
4282.0000 

188.8000 

100.00 
99.97 
0.03 

95.75 
4.22 

CPM 

214.09 

% Error 

3.00 

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: f2198299 
Type: calsource5 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 A:iquot 

~ETECTO~: MCB 2 Input 5 (Det #21) 
Efficiency: 23.19% Chern. Recovery: 0.00% 

Total Eff.: 23.19% Manual:lOO.OO% 

Cl>.LIBRATION: 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. 

Spec:::::-e1m File: C:\USER\ALPHA\CALIB\CAL03782.CHN 

Ba=k;rcund File: C:\USER\ALPHA\BKGND\B0003723.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCES.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 

Results: CAL03782 
P E A K S 

Cha~nel Start End FWHM Heignt Backgrc~nc 

l. 243.47 2~0 270 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 _;Uiquot 

l. 

N\.:clide Ratic (keV) (keV) Tat:. DPM 

Th-230 0.76 4723.71 29.153 3.0000 1600.00 

T 0 T A L S c;, Recovery 

Gross Coun-:. 
Net Area 
Background 
Composite Fit 
Residuals 

772:. OOGO 
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) 

Cl:ecked .3y: (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: l Total, l 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 ~ C~n + 0.000352 Chn **2 keV 

File: C:\USER\ALPSA\CALIB\CAL03751.CHN 
ACQUISIT:ON: 5~2 C~annels Spec~rum Acquired: 26-0ct-98 09:53:55 

~ive Time: 1200.00 Real Time: 1200.82 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03783.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003724.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE6.ALB 

ANALYS:::s He-chad: Absolute Region-Of-Interest 
Resu~ts: CAL03783 

P E A K S 
Channel Start End FWHM Height Background 

l. 242. .. 16 210 270 6.80 980.00 0.04 

D E c A y c 0 R R E c T E D R E 

Net Area 

6426.96 

s u L T s 
B=. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM 

'.:.'h-23C 0. 76 4715.57 29.543 3.0000 1540.00 

T 0 T A L S % Recovery 

Gross Coun~ 
Net Area 
Background 
Composite Fit 
Residuals 

6785.0000 
6783.7200 

1. 2800 
6427.0000 

356.7200 

100.00 
99.98 

0.02 
94.72 

5.26 

MDA 

0.96 

CPM 

321.35 

% Error 

2.44 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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rt ~ ? 2 A V ~ S I 0 N C A ~ ~ 3 R A m I 0 ~ F.NA~YS!S 

Cc::::-e :..ab 

SF-~~?:::..E: f2398299 
?ype: calsource7 Sample Collected: 16-Feb-96 08:26:41 

Vo~ume: 1 Total, 1 Aliquot 

DETEC~OR: MCB 2 Input 7 (Det #23) 
Efficiency: 23.02% Chern. Recovery: 0.00% 
Total Eff.: 23.02% Ma:1ual:lOO.OO% 

CALIBRATION: 3508.: T 5.0637 * Chn + -0.000293 Chn *~2 keV 
Original: 3508.1 + 5.0637 * Chn + -0.000293 Chn **2 keV 

~i~e: C:\USER\ALPHA\CALI3\CALC3752.CHN 
ACQC!SI~!O~: 512 Channels Spec~rum Acq~ire~: 26-0ct-98 09:53:58 

~-ve Time: 1200.00 Real Time: 1200.82 Sec. 
Spec~r~m File: C:\USER\AL?HA\CALIB\CAL03784.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003725.CHN 
,'Juclide :::.iorary: C: \USER\ALPHA\SOURCE7 .ALB 

ANALYSIS Method: Absolute Reg~on-Of-Interest 
Results: 2AL03784 

P E A K S 
Channel Start End FWHM Height Background 

' 242.50 21C) 270 I' "'-r· :.299 .. 00 ('1, r..., Jl 
~. ~.uv v•....J""Z 

D E ro A y c 0 R R E c T -~ :J R E ..... =:. 

Net Area 

736E..95 

s C' ~ ~- s -'-' ... 
Br. Energy Width Aliquot 

l. 

Nuclide Ratio (keV) 

T!':-230 0.76 4718.83 

Gross Cour.-c 
Net Areo. 
Backe; round 
Composite Fit 
Residuals 

(keV) Tau 

19.686 2.000C 

7551.0000 
7549.80.JC 

::..2000 
7367.QOOO 

182.8000 

DPM 

2.600.00 

:oc.oo 
S9.98 

C.02 
97.56 
2.42 

MDA 

0.87 

CPM 

360 .. 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 

SAMP!..E: :2498299 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 2 Input 8 (Det #24) 
Ef:iciency: 22.02% Chern. Recovery: 0.00% 
Total Eff.: 22.22' Manual:lOO.OO% 

CALIBRP.~ION: 3430.23 + 5.4299 * Chn + -0.000828 Chn **2 keV 
Original: 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. 
Spec~r~m File: C:\USER\ALPHA\CALIB\CAL03785.CHN 

Backgro~~d File: C:\USER\ALPHA\BKGND\B0003726.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS ~etnod: Absolute Region-Of-Interest 
Resu!~s: CAL03785 

P E A K S 
C~a~r.eL Sta~t End FI'/HM 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. 

Nucl.:.ce Ratio 

T!-.-230 0. 76 

Energy 
(keV) 

4710.62 

h'idth 
(keV) 

20.097 

Tau 

2.0000 

0.32 5461.68 

R E S U L T S 
Aliquot 

DPM MDA 

1240.00 0.97 

TOTF.LS % Recovery 

Gross Count 
:'l"et 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 

C?M 

273.08 

% Error 

2.65 

Analyzed By: (Dee Fairservis) 

cr.ecked 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 
Co~e ~ab 

SAMPLE: f2598299 
Type: calsou:::-ce1 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquo~ 

DETEC~OR: MCB 3 Inpu~ 1 (Det #25) 
Effi~~er.cy: 23.96% Chern. Recovery: 0.00% 
Total Eff.: 23.96% Manual:100.00% 

CALIBRATION: 3432.68 + 5.4696 * Chn + -0.000843 Ch~ ~x2 keV 
Original: 3432.68 + 5.4696 * Chn + -0.000843 Chr. **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03754.CH~ 
ACQUISI~ION: 512 Channels Spectrum Acq~ired: 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\A::..PHA \3KGN:l\300C3 7:2 7. CP.~; 

N:..;c~ide ~iorary: C: \USER\ALPHA\SOURCEl.ALB 

ANALYSIS Method: Absolu~e Region-0£-I~terest 
Results: CAL03787 

P E A K S 
Channel Start End FWHM Height Backgrou~a 

~. 243.37 210 270 8.JO 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 Ra.tio (keV) (keV) Tau DPM 

':'h-230 0.76 4713.91 40.474 ~.0000 1160.00 

T 0 T A I... S '~ Recovery 

Gross Count 
Net Area 
Background 
Composite F:.t 
Residuals 

5672.0000 
5669.1600 

2.8400 
5559.0000 

110.1600 

99.95 
0.05 

98.01 
l. 94 

MDA 

0.93 

CPM 

277.92 

9o Error 

2.63 

Analyzed By: (Dee Fairservis) 

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 :.ab 

Sfu~PLE: f2698299 
':'ype: calsource2 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETEC':'OR: MCB 3 Input 2 (Det #26) 
Efficiency: 25.01% 
Total Eff.: 25.01% 

CALIBRATION: 3344.55 
Original: 3344.55 

Chern. Recovery: 0.00% 
Manual:100.00% 

+ 5.9154 * Chn + -0.0015 Chn **2 keV 
+ 5.9154 * Chn + -0.0015 Chn **2 keV 

File: C: \VSER\ALP51-. \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. 
Spectr..:m File: C:\USER\ALPHA\CALIB\CAL03788.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003728.CHN 
Nuclide :.ibrary: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03788 

P ~ A K S 
Channe: Sta~t E~d ?WHM Height Background Net Area 

l. 

246.78 210 270 6.00 841. co 

D E C A Y C 0 R R E C T E D 
Br. 

Nuclide Ratio 

Th-230 0.76 

Energy 
(keV) 

4713.02 

Width 
(keV) 

31.050 

Tau 

3.0000 

0.24 8452.76 

R E S U L T S 
Aliquot 

DPM MDA 

:690.00 0.85 

7 0 T A L S % Recovery 

G:=oss Count 
Net Area 
Background 
Composite Fit 
Residuals 

8608.0000 
8606.4800 

1.5200 
8453.0000 

153.4800 

100.00 
99.98 

0.02 
98.20 

1.78 

CPM 

422.64 

% Error 

2.13 

A:r.a::.yzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 



A T p 2 A v I s I 0 N C A ~ I S R A T I 0 N A N A L Y S I S 
Core Lab 

SAI1PLE: f2798299 
Type: calsource3 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 3 Input 3 (Det #27) 
Effic~ency: 20.93% Chern. Recovery: 0.00% 
Total E==.: 20.93% Manua1:100.00% 

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 Spectrum Acquired: 26-0ct-98 10:29:45 

Live Time: 1200.00 Real Time: 1201.05 Sec. 
Spect~~m File: C:\USER\ALP2A\CALIB\CAL03789.CHN 

Backgroun~ F1le: C:\USER\ALPHA\BKGND\B0003729.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE3.AL3 

ANALYSIS ~ethod: Absolute Region-Of-In~erest 
Res~lts: CA~03789 

? E A K S 
Cha~nel Start End FvlHM Heignt Backgrounc 

247.3l 210 270 6.00 410.00 0.48 

D E c A y c 0 R R E c T E D R E 

Net Area 

4352.52 

s 'T v T T s 
B.c. Energy Width Aliquot 

N~clide Ratio {keV) {keV) Tau 

Th-230 0.76 4707.92 30.662 3.0000 

TCT::..:.s 

.:;ross Count 
Net Area 
Background 
Composite Fit 
Residuals 

4596.0000 
4594.5600 

1.4400 
4353.0000 

241.5600 

DPM 

1040.00 

:;.t::ccvery 

100.00 
99.97 
0.03 

94.71 
5.26 

MDA 

1. 05 

CPM 

217.63 

% Errcr 

2.97 

Analyzed By: {Dee Fairservis) 

cr.~cked 3y: {Don :::..:ele 1 
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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: f2898299 
~ypa: calso~rce4 S~<.p~e Collected: 16-Feb-96 08:26:41 

Volu~e: 1 Total, 1 Aliquot 

DETEC70R: MCB 3 Input 4 (Det #28) 
Efficiency: 21.38% Chern. Recovery: 0.00% 
Total Eff.: 21.38% Manual:100.00% 

CALIBRATION: 3394.73 + 5.7129 * Chn + -0.0012 Chn **2 keV 

Orig~nal: 3394.73 + 5.7129 ~ Chn + -0.0012 Chn **2 keV 

?ile: C:\USER\ALPHA\CALIB\CAL03757.CHN 
ACQUISITIOK: 512 Channels Spectrum Acquired: 26-0ct-98 10:29:49 

Live Time: 1200.00 Real ~ime: 1201.08 Sec. 
Spectr;.:m F'ile: C: \USER\ALPHA\CALIB\CAL0379Cl.CHN 

3ackgrcu~d File: C:\USER\AL?HA\BKGND\30003730.CHN 

Nuc~~ce ~icrary: ~:\USER\ALPHA\SOURCE4.ALB 

ANrtLYSIS ~et~od: Acsolute Region-Of-Interest 
ResultS: CAL03790 

P E A K S 
Chunne~ s~art End ne~ght Background 

244.5S ,... - r\ 270 c.OG 361.00 0.24 L ... U 

-' "" c A ,, c 0 R R E c T E ;) R E 

Net Arec. 

5131.76 

s u L T s 
Br. E:1ersy Width Aliquot 

:..:::.:.c~iC..e Rc.tio (keV) (keV) Tau DPM 

':'L-230 C.76 4720.28 41.007 4.0000 1200.00 

T 0 T A L S % Recovery 

Gross CouZJ.-.:. 
Net Area 
Sackground 
Composite Fit 
Residuals 

5509.0000 
5506.9600 

2.0400 
5:!.32.0000 

374.9600 

100.00 
99.96 

0.04 
93.16 

6.81 

MDA 

0.99 

CPM 

256.59 

% Error 

2.74 

~-~-: .. .1' (Dee Fai:.cservis) 

:::::ecked 3y: (Don Ukele) 
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. . ~ ? fi A -J : S : 0 N c A T - B R A T - 0 ~ A N A L Y S : S 
Co::e Lab 

SAMPLE: f2998299 
Type: calsource5 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquo~ 

DETECTOR: MCB 3 Input 5 (Det #29) 
Ef:iciency: 24.42% Chern. Recovery: 0.00% 
Total Eff.: 24.42% Manual:100.00% 

CALIBRATION: 3423.9 + 5.5467 * Chn + -0.001 Chn **2 keV 
Original: 3423.9 + 5.5467 * Chn + -0.001 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03758.CHN 
ACQUISI~IO~: 512 Channels Spectrum Acquired: 26-0ct-98 10:29:59 

Live Ti~e: 1200.00 Real Time: 1201.08 Sec. 
Spectrum File: C:\USER\ALPHA\CALIB\CAL03791.CHN 

Background File: C:\USER\ALPHA\BKGND\B000373l.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE5.ALB 

ANALYSIS ~ethcd: Absolute Regic~-Cf-Interes~ 
Results: CAL0379: 

PEF>.?CS 
C~annal Star~ End FWHM Seight Backgro~nd 

24(.!rS 2:J 270 s.oo 664 .. 00 " - -v ..... c 

D ~ c A y c 0 R R E c T E .J R E 

Net Jl.rea 

78:.5..34 

s u L T s 
Br. Energy Width Aliquot 

1 .. 

Nuc:ide Ra~io (keV) (keV) Tau DPM 

Th-230 0.76 4720.05 40.462 4.0000 16CO.OO 

':' 0 T A L S ·~ Recovery 

Gross Coun-:: 
i~et Area 
Background 
C:cmpcsite Fit 
Residuals 

8166.0000 
8164.5600 

1.4400 
7816.0000 

348.5600 

l02.JO 
99.98 

0.02 
95.71 

4.27 

MDA 

0.85 

39C.79 

9o Error 

2.22 

Analyze.:: By: (Dee Fairservis) 

Cr.eckeci By: (Don Ukele) 
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A ~ ? n A V I S I 0 N C A ~ I 3 R A T I 0 N A N A L Y S I S 
Core Lao 

SAMPL3: f3098299 
Type: calso~rce6 Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 3 Input 6 (Det #30) 
Effi=iency: 20.30% Chern. Recovery: 0.00% 
To~a1 Eff.: 20.30% Man~al:100.00% 

CALIBRAT:ON: 3346.74 + 6.0227 * Chn + -0.0017 Chn **2 keV 

Orisinal: 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 Ti~e: 1200.00 Real Time: 1201.06 Sec. 
Spec~~u~ File: C:\USER\ALPHA\CALIB\CAL03792.CHN 

3ackground File: C:\USER\ALPHA\BKGND\B0003732.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE6.AL3 

ANALYSIS ~ethoa: Absolute Regio~-Of-Interes~ 
~es~its: CAL037S2 

P 2 A i< 5 

Channe~ Start End FWHM Height Background 

:::44.23 210 270 8.00 594.00 0.20 

2 ;:; A v c c R R E ~ 'T £ :J R ~ - '-

Net Area 

6252.80 

.s G J.... 
,.,., s 

B.c .. En2::gy Width Aliquot 

~;uc:..iae Rati.:;, (:i<:.eV) (keV) Tau DPM 

T!""'.-22C C. 76 4716.24 41.539 4.0000 1540.00 

T 0 T A L S % Recovery 

Gross Count 

Background 
Composite Fit 
Residuals 

6593.0000 
6591.5200 

1.4800 
6253.0000 

338.5200 

100.00 
99.98 
0.02 

%.84 
5.13 

MDA 

1.03 

CPM 

312.64 

% Error 

2.48 

(Dee Fairservis) 

(Dor: Ukel.e} 

334 



A L ? H A V ! S I 0 N C A ~ I B R A T ! 0 N A N A L Y S I S 
Core Lab 

SA.r"[!?I.E: :!:3198299 
Type: calso~rce7 Sample Collected: 16-Feb-96 08:26:41 

Vol~~e: l Total, 1 Aliquot 

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 C~n + -0.000706 Chn **2 keV 
Original: 3482.5 + 5.3072 w Chn + -0.000706 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03760.CHN 
ACQU:SITION: 512 Channels Spectru~ Acquired: 26-0ct-98 10:30:11 

Live Time: 1200.00 Real Time: 12Cl.J6 Sec. 
Spec~r~m F~le: C:\USER\AL?2A\CAL!E\CAL037g3.CHN 

Background File: C:\USER\AL?HA\BKGND\B0003733.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\SOURCE7.ALE 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03793 

P E A K S 
He~ght Sackgrounc Net Area 

242.5C 2l0 270 8.00 

D E c A y ,.. 
J '-

Br. Ene..cgy 
Nuc __ C.e Ratio (keV) 

Th-230 0.76 4727.96 

715.00 

~'{ R E c E ~ 
~ 

I;' idt:: 
(keV) 'l' 5. ..... 

39.718 4.0000 

c.:s 7462.84 

R £ S U !.. T S 
?-.liquot 

1600.00 0.89 

T 0 T A L S 0a Recovery 

Gross Cour.t 
Net Area 
Background 
Composite Fit 
Residuals 

766.i.OOOO 
7659.6000 

1.4000 
7463.0000 
196.6000 

lOC.OO 
99.98 

0.02 
97.42 

2.57 

CPM 

373.:..4 

2.27 

?-.nalyzeci 3y: (Dee Fairservis; 

c:-.eckeci 3y: (Don Uke1e) 



A ~ P H A ~ T 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 

S&'\fPLE: f3298299 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Vc:~xe: 1 Tcca:, 1 Al~q~cc 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.11% Chern. Recovery: 0.00% 
Total Ef=.: 21.11% Manual:100.00% 

CA~IB~~TION: 3343.57 + 5.9906 ~ Chn + -0.0016 C~n **2 keV 
~r~3ina:: 3343.57 T 5.9906 * Chn ~ -0.0016 Chn *~2 keV 

?i:e: C:\US:i!:R\AL?EA\CA~IB\CAL037cl.CHN 
ACQUISITION: 512 Channels Spectrum 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 
Nuclice Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS ~ec~od: Absolute Region-Of-Interest 
Resu:cs: CAL03794 

F E A K S 
Height Background 

2.;4.32 21Q 270 6.00 772.00 0.12 

D E c A y ,., 
0 R R E c T E D R E .... 

Net Area 

5235.88 

s u L T s 
Br. Energy Width Aliquot 

N~c:ide 

l. 

:c<atio (keV) (keV} Tau DPM 

47l:.68 31.253 3.0000 1240.00 

T 0 ~ A L S % Recovery 

Gross Count 
:-Jet 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 

C?M 

261.79 

% Errcr 

2. 71 

Analyzed 3y: (Dee Fairservis} 

cr,eckea 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 ANJI.LYSIS 
Core Lab 

SAMPLE: f3398299 
Type: calsource1 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 4 Input 1 (Det #33) 
Efficiency: 24.45% 
Total Eff.: 24.45% 

Chern. Recovery: 0.00% 
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\SOURCE1.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03819 

P E A K S 
Channel Start End FWHM Height Back~round Net Area 

l. 

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 Count 
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 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: 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 
ACQVISITION: 512 Channels Spectrum Acquired: 26-0ct-98 13:14:33 

Live TiQe: 1200.00 Real Time: 1201.04 Sec. 
Spec~~um Fi:e: C:\USER\A~PHA\CALIB\CAL03820.CHN 

Background F~le: C:\USER\ALPHA\BKGND\B0003736.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE2.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03820 

P ~ A K S 

CGannel Star~ End FWHM Height Background 

l. :?.:.3.46 210 270 6.00 1250.00 0.04 

D E c A y c 0 R R E c T E D R E 

Net Area 

8348.96 

s u L T s 
Br. Energy Width Aliquot 

Nuc::.ide Ratio (keV} (keV) Tau DPM 

Th-230 0.76 471.l.l3 29.691 3.0000 1690.00 

T 0 7 A L S % Recovery 

Gross Count 
:Net Area 
Background 
Composite Fit 
Residuals 

8484.0000 
8483.2800 

0.7200 
8349.0000 

134.2800 

100.00 
99.99 
0.01 

98.41 
1. 58 

MDA 

0.81 

CPM 

417.45 

% Error 

2.15 

Analyzed 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A ~ ? 2 A V ~ S I 0 ~ 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 Sample Collected: 16-Feb-96 08:26:41 

Vclume: 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: 512 Channels Spectrum Acquired: 26-0ct-98 13:~4:37 

Live Time: 1200.00 Real Time: 1201.04 Sec. 

Spec~r~m File: C:\USER\ALPHA\CALIB\CAL0382l.CHN 

Background File: C:\USER\ALPHA\BKGND\BOC03737.CHN 

Nuclide Library: C:\USER\ALPHA\SOURCE3.AL3 

ANALYSIS Method: Absolute Region-Of-Interest 

Results: CAL03821 
P E A K S 

Chan~el Start End FWHM He1.gnt Bacxgroc;r:c. 

.J.. 243.74 210 270 4.00 626.00 8.16 

D E c A y c 0 R R E c T E ;::; R E 

Ne~ Area 

4170.84 

s u L T s 
Br. Energy Width Aliquot 

l. 

Nuclide Ratio (keV) (keV) Tal! D?M 

':'h-230 0.76 4702.03 20.429 2.0000 1040.00 

T 0 T A L S '6 Recovery 

Gross Coun~ 
Net Area 
Background 
Composite Fit 
Residuals 

4418.0000 
4417.1600 

0.8400 
4171.0000 

246 . .:!.600 

100.00 
99.98 

0.02 
94.41 

5.57 

MDA 

1.04 

CPM 

208.54 

% Error 

3.03 

Analyzed ;::.y: (Dee Fai:-ser"Jis) 

Checked By: (Don Ukele) 
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~ :.. p .. A '1 T s I 0 N C A L I B R A T I 0 N A N A L Y S I S 
Cere Lab 

SAMPLE: :3698299 
Type: calso~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% 
To~al E=f.: 22.51% Manua1:100.00% 

CALIBRATION: 3359.73 + 5.902 ~ Chn + -0.0015 Chn **2 keV 
Origina~: 3359.73 + 5.902 * Chn + -0.0015 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03765.CHN 
ACQUISITION: 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 

ANALYSIS Aethod: Absolute Region-Of-Interest 
Resu:ts: CAL03822 

PEJ.I.KS 
Channe~ 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 
B.:-. 

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 
3ackground 
Compos~te Fit 
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 Uke:e} 
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~ - P 5 ~ 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 
Co=e Lab 

Sll-11F-:.:...: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~eccy: 20.60% Chern. Recovery: C.OO% 
Total~==·= 20.60% Manual:lOO.OO% 

CALIBRF.TION: 3510.95 + 5.0206 ~ Chn + -0.000315 Chn ~*2 keV 

Cr~gical: 3510.95 + 5.0206 * Chn + -0.000315 Chn ~*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03766.CHN 
ACQUISITION: 512 Channels Spectr~m Acqui=ed: 26-0ct-98 13:14:54 

Live Time: 1200.00 Real ~ime: 1201.02 Sec. 
Spec·.:r:.::n File: C: \USE::<\ALFHA \CALIB\CAJ:..03823. CHN 

Backgro~nd File: C:\USER\ALPEA\BKGND\B0003739.CHN 

Nuclide Libra=y: C:\USER\ALPHA\SOURCE6.AL3 

ANALYSIS Me~hod: Absolu~e Region-Of-In~eres~ 
Ras~lts: 2A~03823 

? E A K S 
FWHM Heigh~ Background Net Area 

l. 

2,;,S.9l 210 270 12.00 

.J ~ c A y c 0 

B=. Energy 
Nuclide Ratio (keV) 

Th-230 0.76 4726.5C 

Gross Count 
Net Area 
Background 
Composite Fit 
rtesiduals 

393.00 0.28 6343.72 

R ~ E c ,., :::: 2 s " - T s - -· - ~ -
Width Aliquot 
(keV) ":'au DPM MDA 

58.388 6.::JOOC 2.540.00 1.04 

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 

ll.nalyzec! 3y: (Dee Fa1.rservis) 

Checkeci By: {Don Ukelej 
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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 

SA..'1PL2: f 3 99 82 99 
Type: calso~rce7 Sample Collected: 16-Feb-96 08:26:41 

Vclurne: l Total, 1 Aliquot 

DETECTOR: XCB 4 Input 7 (Det #39) 
Efficiency: 23.16% Cham. Recovery: 0.00% 
Total Eff.: 23.16% Manual:100.00% 

CALIBRAT:O.'J: 356'7.49 + 4.778 * Chn keV 
Original: 3567.49 + 4.778 * Chn keV 

File: C:\uSER\ALPHA\CALIB\CAL03795.CHN 
AC~IJI.3ITION: 5:i.2 Channals Spectrum Acquired: 26-0ct-98 13:14:58 

~ive Time: 1200.00 Real Time: 1201.04 Sec. 
Spectr~:c. File: C: \USER\ALPHA\CALIB\CAL03824.CHN 

Backgrcu~d File: C:\USER\ALPHA\BKGND\B0003740.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYSIS Method: Absolu~e Region-Of-Interest 
rtasults: CAL03824 

P E A K S 
Ct.ar.r.el S~a=~ End ?WH.M Height Background 

~. 2~4.76 21C 270 6.00 903.00 0.12 

D !:!: c A '! c 0 R R E c T E D R E 

Net Area 

7411.88 

s u L T s 
Br. Energy vlid~h Aliquot 

l'Jc;c~ice ~a~io (keV) (keV) Tau I: PM 

Th-230 0.76 4736.95 28.668 3.0000 1600.00 

T 0 T A L S % Recovery 

Gross Count 
Net 11.:::-ea 
Background 
Composite Fi~ 
Residuals 

7576.0000 
7574.7200 

1.2800 
7412.0000 
162.7200 

100.00 
99.98 

0.02 
97.84 
2.15 

MDA 

0.89 

CPM 

370.59 

% E::ror 

2.28 

?.nalyzed 3y: (Dee Fairservis) 

c:-.ecked By: (Don Ukele) 
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A ~ ? H A V I S I 0 N C A L ~ B R A T I 0 N ANP..LYSIS 
Core Lab 

SAMPL:S:: f40S3299 
~ype: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Vol~me: ~ Total, 1 Aliquot 

DETECTOR: MCB 4 Input 8 (Det #40) 
Efficiency: 22.79% Chern. Recovery: 0.00% 
Total Eff.: 22.79% Manual:100.00% 

CALIBRATION: 3510.28 + 4.9648 * Chn + -0.000218 Chn **2 keV 
O~iginal: 3510.28 T 4.9648 ~ Chn + -0.000218 Chn **2 keV 

Fi.le: C: \USE:R\ALPHA \Cli.LIB\CAL03768. CHN 
ACQUISITIO~: 512 Channels Spectru~ Acquired: 26-0ct-98 13:15:03 

Live ~~ce: 120C.OC Real Time: 120:.02 Sec. 
Spectrun File: C:\USER\ALPHA\CALIB\CAL03825.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003741.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE9.ALB 

ANALYSIS Methcd: Absolute :Region-Of-Interest 
Resu~ts: CAL03825 

P E A K S 
Cha~ne~ S~a~~ EnC FWHM Reig~~ ~acxgro~~c 

246.92 21J 270 ~0.00 428.0-J :J.24 

[; E c A y c 0 R R E c ~ E D R E 

Ne-e Area 

565:.76 

s u L T s 
Br. Energy Width Aliquot 

Nucl.:..C.e Ratio (keV) (keV) Tau DPM 

~2'.-230 0. 76 4722.90 48. 57l 5.JOOO 1240.00 

'!' 0 T A L S ~6 Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

6053.0000 
6051.6000 

1.4000 
5652.0000 

399.6000 

100.00 
99.98 

0.02 
93.38 

6.60 

MDA 

0.93 

CPM 

28:.ss 

:?o Error 

2.61 

Analyzed By: (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 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 **2 keV 
Original: 3366.93 + 5.8905 * Chn + -0.0017 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03769.CHN 
ACQ~ISI~ION: 512 Channels Spectrum 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\SOURCE1.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Res~: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 C 0 R R E C T E D 
Br. 

Nuclide Ratio 

T!:-230 0.76 

Energy 
(keV) 

4716.09 

Width 
(keV) 

40.417 

Tau 

4.0000 

0.20 5785.80 

R E S U L T S 
Aliquot 

DPM MDA 

1160.00 0.84 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

5868.0000 
5867.0400 

0.9600 
5786.0000 

8l. 0400 

100.00 
99.98 
0.02 

98.60 
1.38 

CPM 

289.29 

% Error 

2.58 

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: f4498299 
Type: calsource4 Sample Collected: 16-Feb-96 08:26:41 

Vol~me: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 Input 4 {Det #44) 
Efficiency: 22.04% Chern. Recovery: 0.00% 
~otal Eff.: 22.04% Manual:lOO.OO% 

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 
ACQUISITION: 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 

Background File: C:\USER\ALPHA\BKGND\B0003743.CHN 
N~clide ~~brary: C:\USER\ALPHA\SOURCE4.ALB 

ANALYSIS Method: Absolu~e Region-Of-Interest 
Results: CAL03797 

P E A K S 
Channe~ Start End FWHM Height Background 

, 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 

Net Area 

5289.24 

s u L T s 
Br. Energy Width Aliquot 

l. 

~h.:c ~ide Rat:..c (keV) (keV) Tau :JPH 

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 

flo Error 

2.70 

AnalyzeC. 3y: (Dee Fairservis) 

Checked By: (:Jo::-. 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 

SA.I1PLE: f4598299 
Type: calsourceS Sample Collected: 16-Feb-96 08:26:41 

Volume: l 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~iginal: 35:4.31 + 4.9666 * Chn + -0.000407 Chn **2 keV 

?i~e: C:\USER\ALPEA\CALIB\CAL03771.CHN 
ACQuiSIT:ON: s:2 Cnannels 

Live Time: 1200.00 
Spectrum Acquired: 26-0ct-98 11:39:51 

Real Time: 1200.74 Sec. 
SpEc~rum File: C:\USER\ALPHA\CALIB\CAL03798.CHN 

Background File: C:\USER\ALPHA\BKGND\BOOC3744.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\SOURCE5.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03798 

P E A K S 

Channel Start End FWHM Height Background 

1 247.99 210 270 6.00 :!.023.00 0.08 
~· 

D E c P.. y c 0 R R E c '!' E D R E 

Net Area 

7580.92 

s u L T s 
Br. Energy Width Aliquot 

Nuc.!.ide Ratio (keV) (keV) Tau DPM 

:'h-230 C.7E 472:..44 23.588 3.0000 1600.00 

TO'!'P..LS % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

7786.0000 
7785.0000 

1.0000 
7581.0000 

204.0000 

100.00 
99.99 
0.01 

97.37 
2.62 

MDA 

0.86 

CPM 

379.05 

% Error 

2.25 

(Dee Fairservis) 

cnecked By: (Don Ukele) 
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A L ? rt 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: £4698299 
'!'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% Manual:lOO.OO% 

CALIBRATION: 3468.87 T 5.1827 * Chn T -0.000576 Chn **2 keV 
Original: 3468.87 + 5.1827 * Chn + -0.000576 Chn **2 keV 

F:.le: C: \ USER\ALPHli.\CP..LIB\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 Library: C:\USER\ALPHA\SOURCE6.ALB 

ANA:..Ys:s ~ethod: Absolute Reg~on-Cf-Interest 
Results: CAL03799 

P E A K S 
Channel Start End FWHM Height Background 

l. 245.63 210 270 4.00 1022.. 00 0.20 

D E c A y c 0 R R E c T E D R E 

Net Area 

6250.80 

s u L T s 
Br. Energy Width Aliquot 

Nuc:..ide Rat.:.o (keV) (keV} Tau DPM 

Th-230 C.76 4707.14 19.599 2.:..i!JOO 1540.00 

T 0 T A L S 9" Reccvery 

Gross Coun-c. 
Net Area 
Background 
Composite F~ .. 
Residuals 

6474.0000 
6472.6800 

1. 3200 
6251.0000 

221.6800 

100.00 
99.98 
0.02 

S6.56 
3.42 

MDA 

CPM 

312.54 

% Error 

2.48 

Analyzed By: {Dee Fairservis} 

Checked 3y: (Don Ukele) 

317 



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 

SAI1PLE: f4 798299 
Type: calso~rce7 Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Tota:, 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: 35~3.5 + 4.7932 ~ Chn + -3.4e-005 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03773.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 11:40:06 

~~ve T~~e: l20C.OC Real Time: 1200.72 Sec. 
Spec~=~m File: C:\USE~\ALPHA\CALIB\CAL03800.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003746.CHN 
Nuclide Library: C:\USER\ALPHA\SOURCE7.ALB 

ANALYSIS Method: Absolute Region-Of-Interest 
rtesL~ts: CAL03800 

P E A K S 
C~ar.nel Start End FWHM Height Background Net Area 

l. 

, .... 

245.44 210 270 10.00 624.00 

D 2 C A Y C 0 R R E C T E D 
Br. 

Nuc~icie RatiG 

Th-230 0.76 

Energy 
(keV) 

4717.90 

Width 
(keV) 

47.765 

Tau 

5.0000 

0.12 7458.88 

R E S U L T S 
Aliquot 

DPM MDA 

1600.00 0.88 

96 Recovery 

Gross Count 
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) 

C:-.ec:t.ed By: (Don Ukele) 
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A ~ ? H A V I 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 

SF~~PLE: f4898299 
Type: calsource9 Sample Collected: 16-Feb-96 08:26:41 

Vol~me: 1 Total, 1 Aliq~ot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.86% Chern. Recovery: 0.00% 
Total Eff.: 2l.86~ Manual:lOO.OO% 

CALIBRATION: 3573.44 + 4.6068 * Chr. + 0.000215 Chn **2 keV 
Original: 3573.44 T 4.6068 * Chn + 0.000215 Chn ~*2 keV 

File: C:\USER\ALPHA\CALIB\CAL03774.CHN 
ACQUISITION: 512 Channels Spectrun Acquired: 25-0ct-98 11:40:12 

~ive Time: 1200.00 Real Time: 1200.74 Sec. 
Spec~r~m File: C:\USER\A~FHA\CALIB\CAL~380l.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003747.CHN 
Nuclide ~i:O::::a:;:-y: C::\USER\ALPHA\SOURCE9.ALE 

ANALYSIS Method: Absolute Region-Of-Interest 
Results: CAL03801 

P E A K S 
Channel Start End FWHM Heig~t Background 

1. 247.43 210 270 8.00 634.00 0.16 

D E c A y c 0 R R E c ~ E .:J R E -

Net Area 

5420.84 

s u ~ T s 
E'!:". Ene::::gy Width ?-.liquot 

Nuc_:.de 

·::n-230 

Ratio {kev: (keV) Ta~ DPM 

4726.47 37.706 4.0000 1240.00 

T 0 T A :.. S % Recove::::y 

Gross Count 
~et Area 
Background 
Composite Fit 
Residuals 

58:.7.0000 
ss:s.o400 

1.3600 
5421.0000 
394.6400 

1C8.0:! 
99.93 

0.02 
93.19 

6.78 

MDA 

0.95 

CPM 

271.04 

q_ Error ·o 

2.66 

Analyzed By: (Dee Fairservis) 

C:heckec 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: b1898298 
Type: Background Sample Collected: 25-0ct-98 11:59:46 

Volume: 1 Total, 1 Aliquot 

DETECTOR: XCB 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\CAL03487.CHN 
ACQUISITION: 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 

ANALYS~S Method: No Analysis 
Results: B0003721 

P E A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y 
Br. Energy 

(keV) 

C 0 R R E C T E D 

Width 
(keV) 

R E S U L T S 
Aliquot 

Nuclide Ratio 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

22.0000 
22.0000 

0.0000 
0.0000 

22.0000 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

;::r-,ecked 3y: (Don Ukele; 
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A L P H A V I S I 0 N E A C K G R 0 U ~ ~ A N A L Y S I S 
Core Lab 

SAMPLE: b1998298 
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: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 
ACQUISI~ION: 512 Channels Spec'=.::"'.lm 1\(:q·.:.:....:::-ed: 25-0ct.-SS :::.: ::S: ::S 

_:._ve T:...rne: 30000.00 Real Time: 30000.48 Sec. 
Spec~rum File: C:\USER\ALPHA\BKGND\B0003722.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysis 
Results: B0003722 

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 
Br. 

Nucl.::.de Ratio 
Energy 

(keV) 
Widt:1 
(keV) 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

30.0000 
30.0000 

0.0000 
0.0000 

30.0000 

R E S U L T S 
Aliquot 

DPM MDA 

•.o Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzec By: (Dee Fa.:..::-se::::v::.s; 

Cl'.ecked By: (Don Ukel.e) 

351 



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: b2198298 
Type: Background Sample Collected: 25-0ct-98 11:59:58 

Volume: 1 ~otal, 1 Aliquo~ 

DETECTOR: MCB 2 Input 5 {Det #21) 
Efficiency: 23.41% Chern. Recovery: 0.00% 
To~al Eff.: 23.4~% Manual: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 

File: 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: 
Nuclide :..ibrary: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Method: No Analysls 
Results: 30003723 

P E A K S 
Cha:!nel FWHM Heigh-.: Gross Background Net Area 

D E C A Y 
Br. Energy 

(keV) 

C 0 R R E C T E D 
Width 
(keV) 

R E S U L T S 
Aliquot 

NucL.de Ratio 

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 

SAI>iPLE: b2298298 
Type: aackground Sample Ccllected: 25-0c~-98 12:CO:G4 

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 
ACQUISITION: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:06 

Live Time: 30000.00 Real Time: 30000.48 Sec. 
Spec~rum 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. 

T E D R E S U L T S 
Aliquot 

Ratio 
Energy 

(keV) 

C 0 R R E C 

Width 
(keV) ~au DPM MDA 

T 0 T A :. S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

32.0000 
32.0000 
0.0000 
0.0000 

32.0000 

'f, Recovery 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis} 

C::ecxed 3y: (Dar. Ukele) 
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A ~ ? 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 

S&V.?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:100.00% 

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\CAL03491.CHN 
ACQ~IS:T:ON: 512 Channels Spec~rum Acquired: 25-0ct-98 12:00:08 

:.:..ive Time: 30000.00 Real Time: 30000.48 Sec. 
Spectr~m File: C:\USER\ALPHA\BKGND\B0003725.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYs:s Method: No Analysis 
ResuLts: 30003725 

P E A K S 
Channel FWHM Heigh~ Gross Background Net Area 

A y 
Energy 

(keV) 

C 0 R R E C T 
Width 
(keV) 

E ::J R E S U L ~ S 

Nuc2.ide 
Br. 

Ratio 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Aliquot 
Tau DPM MDA 

% Rec;:;very 

30.0000 
30.0000 

0.0000 
0.0000 

30.0000 

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 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: b2498298 
Type: Background Sample Collected: 25-0ct-98 12:00:08 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 2 Input 8 (Det #24) 
Effic~ency: 21.46% 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. 
Spec~ru~ File: C:\USER\ALPHA\BKGND\B0003726.CHN 

Background File: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANA~YSIS Method: No Analysis 
Results: 80003726 

? E A K S 
Channel FWHM Heignt Gross Backgrounc 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 :. S 

Gross Coun-c 
~et: Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

Ys Recovery 

3l. ace,:; lOO.OC 
31.0008 100.00 
0.0000 o.oo 
0.0000 0.00 

31.0000 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: 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 
Original: 3472.31 + 5.3315 * Chn + -0.000763 Chn **2 keV 

File: 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 

Background File: 
!Xuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Me~hod: No Analysis 
Resul~s: B0003727 

P E A K S 
Channel FWHM Height Gross Background Net Area 

D E C A Y 
Br. Energy 

C 0 R R E C 
Width 
(keV) 

T E D R E S U L T S 
Aliquot 

Nuclide Ratio (keV) 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

71.0000 
71.0000 
0.0000 
c.oooo 

71.0000 

100.00 
100.00 

0.00 
0.00 

100.00 

CPM 

% Error 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 



A - _._ __ A V ..,. 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: MCE 3 Input 2 (Det #26) 
EfficieLcy: 25.C7% Chern. Recovery: 0.00% 
To~al Ef=.: 25.07% Manual:100.00% 

CAL!B~~T!ON: 3431.74 + 5.4102 * Chn + -0.000771 Chr. **2 keV 
0 

. . -
::=l..g~::.c.~: 343:.74 + 5.410~ * C~n ~ -0.000771 Chn **2 keV 

F~:e: C:\~SER\A~PHA\CA~!E\CALC3495.CHN 
AC~~IS:TIO~: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:33 

~~va l~~e: 30000.00 Real ~ime: 30000.88 Sec. 
Spec-::rum F.:.le: C:\USER\ALPHA\BKGND\B0003728.CHN 

~t..~2.:_de :...:.brary: C:\USER\ALPHA\ALPHAVIS.ALB 

Results: 30003728 
P E A K S 

~!"'1anne:... FWHM He:..ght Gross Background Net Area CPM 

[., 2 ~ A y c ;} R R E c T E ;) R E s u L T s ..__ 

Br. Er.ergy Width Aliquot 
Nuclide 

.:. .. :a..:.yz2::: 3y: 

C~eckeC. By: 

Ratio (keV) 

...;.coss Co'...lr:t 
Net Arec. 
3ackgrou:::c. 
Compos:.~e Fit 
.:tesiduals 

(keV) Tau DPM MDA % Error 

% Recovery 

38.0000 100.00 
38.0000 100.00 
0.0000 0.00 
0.0000 0.00 

38.0000 lOO.OO 

(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 C N ~ A N A L Y S I S 
Core Lab 

Sio.M?LE: b2798298 
Type: Background sample Collec~ed: 25-0ct-98 12:00:33 

Vc~~xe: 1 Total, 1 Aliq~o~ 

DETECTOR: MCE 3 Input 3 (Det #27) 
Zffic~sncy: 20.60% Chern. Recovery: 

Ma:::1al: 100. 00?" 
CALIBRA'.::':ON: 3420.19 + 5.428 ,.. Chn ..- -0.000738 Chn "*2 keV 

Criginal: 3420.19 + 5.428 * Chn ..- -0.000738 Chn ><><2 keV 
?~~e: C:\USER\ALPHA\CALIB\CAL03496.CHN 

ACQ~!S:T!O~: s:2 Channels Spectrum Acq~~rec: 25-0ct-98 12:00:35 

Spec~=~~ J~_e; 2:\USE~,~-?EA\3KGNC\3CCC3729.CHN 
Backgr2>u:-.d Fi.::.e: 

ANA~rs:s xe~~od: ~o Ana:ysis 
rtes~~~s; 3G00372S 

FWHM He:t.gh~ Gross BacKground 

D E c A y c 0 R R E c T E ;:; .K ~ 

Ne~ Area 

s u L T s 
3:::-. Energy 'ilidtl-. Aliquot 

Nc:.c:..~de 

Checkeci 3y: 

Ratio (keV) 

3ackgr2>unc 
-.::ompos~te Flt 
Residuals 

(keV) Tau DPM 

·~ Recovery 

..;, v .. ................ .. ...~ 

:.:JOOO 
c .. oocc 

3E.JOOO 

r"'n ,....1"1 ..... uu.vv 

J.OC 
O .. JO 

:oo.oo 

MCA % Error 

(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;..:-1?:..~: b28S8298 
~ype: B.?.ckg.::ou:;.d Sample Collected: 25-0ct-98 l2:0C:35 

Volume: l Total, 1 Al~quot 

~ETECTOR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.64% 
Total Eff.: 2l.E4% 

Chern. Recovery: 0.00% 
Manual: 100. 0096 

+ 5.8252 * Chn + -0.0014 Chn **2 keV 
Origical: 3375.32 + 5.8252 • Chc + -0.0014 Chn •*2 keV 

F~le: C:\USER\AL?EA\CAI_!3\CAL03497.CHN 
F.c~:.Jis:;;:ct:: 5:!..2 Channels Spec-::ru:n Acqt:.ired: 25-0ct-98 12:00:37 

~ive ~i~e: 30GOO.OO Re~l Time: 30000.88 Sec. 
S.?ecc=:::-t.::::-, Fi:e: C: \USER\ALPEA\3KGND\BOOC3730.CHN 

Nucli::!e :..~brary: C:\USER\ALPHA\ALPHAVIS.ALB 

A~ALYS!S ~et~od: Ko Analysis 
ResL:L=s: 30003730 

P E A K S 
?Wi'iM :-1eig.:1t Gross Background 

;) E c A y ~ 0 R R E c '.:.' E i) R E '-

Net Area CPM 

s u L T s 
Br. Energy Width Aliquot 

:::·~c ... icie 

C:~ec.~e:ci 3y: 

Rati~ (keV) (keV) 

':' 0 'I' A L S 

Gross Count 
Net Area 
Bc.ckgrounc. 
Ccmpcsite ~:.-c. 

Residuals 

Tau DPM MDA % Error 

% Recovery 

51.0000 100.00 
51.0000 100.00 
0.0000 0.00 
0.0000 0.00 

51.0000 100.00 

(Dee Fairservl.SJ 

(Don Ukele) 
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3 ~ C K G R 0 ~ N D Y S T S 
Core La:O 

Sl-..21PLE: b2998298 
Type: Background Sample Collected: 25-0ct-98 12:00:38 

Vciume: l Total, 1 Aliquo~ 

DETECTOR: MC3 3 Input 5 (Det #29) 
Efficiency: 24.12% Chern. Recovery: 0.00% 
Total Eff.: 24.12% Manual:lOO.JO% 

Cric;inal: 
3359.46 + 5.8962 * c~c T -o.o::4 
3359.46 ~ 5.8962 • Chn + -0.0814 

F~le: C:\USER\ALPHA\CALIB\CA~03498.CHK 

Chn keV 
"*2 ke\7 

ACQUISIT:ON: 5l2 Channels Spec~rum Acquired: 25-0ct-98 12:00:43 
Live T~~e: 30000.00 Real Time: 30000.88 Sec. 

Spec:::::-um File: C:\USER\ALPHA\BKGND\300G373l.CHN 
3ackg::oc;nd File: 
N~clide Licrary: C:\USER\ALPHA\AL?HAVIS.AL2 

ANALYS:s Me~~od: Nc Analysis 
Resul::s: 3000373: 

D .s ,, .c.. y ~ c 

P E A K S 

0 R R E c ;··, E ., :;, R 

~et. Arec.. 

E s f' L '"' s 0 ._ 

Br. Energy Width Aliquot 
Xuc:ide 

.Z...nalyzec. 3y: 

c:::.e::::-:2C: sy: 

Ratio (keV) (keV) 

T 0 T A L S 

.:>ross Cour.'.: 
:-.e1: Area 
BacKground 
2o::1posi1:e Fi-:: 
Res~duals 

Tau DP!-1 

% Recovery 

36.00GC 

J.OCCC 
:.occc 

lOG.OO 
:co.o::: 

:J.OO 

• r'\f-... ..-..-· ... v-....~.v.._, 

MDA % Error 

(Dee Fairserv::.s, 

( Dor. Ukele 1 
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f.. ..:.. 'l I S :: 0 N E A C K G R 0 U N D A N A L Y S I S 
Cere ::..ab 

.SAMPI..E: b3093298 
Type: Background Sample Collected: 25-0ct-98 12:00:43 

Vc:ume: l ~otal, 1 Aliquot 

LE~EC~G~: MCB 3 Input 6 (Cet #30) 
Ef=iciency: 20.73% C~em. Recovery: 0.00% 
Tot~l ~f=.: 20.?3% Manual:100.00% 

cA::..:EF~TIO~: 3362.2 T 5.9334 * Chn + -0.0016 Chn w*2 keV 
Original: 3362.2 ~ 5.9334 ~ Chn + -0.0016 Chn **2 keV 

?.:.le: C: \ :..:sER\ALPHA \CALIB\CAL034SS. CP.N 
ACQ0IS:~:oN: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:45 

I..ive Time: 30000.00 Real Time: 30000.86 Sec. 
Spectr~m File: C:\USER\AL?HA\BKGND\B0003732.CHN 

Background Fi:!.e: 
l':u:::..:.O.e ::..ibr.:t:::-y: C:\USER\ALPHA\ALPHAVIS.AL.C 

P E A K S 
FWHl.f Heigm: Gross Background 

~ s :::: A y ~ 0 R R E c m E !) R E - '- -

Net Area CPM 

s r• I.. T s '"' 
3r. E::e::c\' Wid<:h Aliquot 

Nl..l.c~-~12 Rc..-c..:...c keV (keV) 

~ 0 T A L S 

Gross Count 
:<et Area 
Background 
::cmposite ?~~ 
Residuals 

Tau DPM 

% Recovery 

37.0000 
37.0000 
0.0000 
0.0000 

37.0000 

100.00 
100.00 

0.00 
0.00 

108.00 

MDA % Error 

(Dee Fairservis) 

(Don Ukele) 

361 



A - ? H A V I S I 0 ~ A N A L Y S I S 
Core La:: 

S~~PL~: b3198298 
Type: Background Sample Collected: 25-0ct-98 12:00:46 

Vcl~oe: 1 Total, 1 Aliquot 

DE~ECTOR: MCB 3 Input 7 (Det #31) 
E:ficiency: 23.04% Chern. Recovery: 0.00% 
Total Eff.: 23.04% Manual:lOO.OC% 

CALIBRF.T:o:~: 3495.42 + 5.~652 * C~n + -0.080155 Ch~ **2 keV 
Original: 3495.42 T 5.0692 * Chn + -0.000155 Chn *~2 keV 

File: C:\USER\ALPHA\CALIB\CAL03500.CHN 
ACQGis:::oN: 512 Channe~s 

Liv~ :i~a: 30DCJ.OO 
Spsctr~~ Acsuired: 25-0=t-93 12:00:47 

Rea: ~i=e: 3JCOC.SS Sec. 
~p22"C::-~::-. ?.:..:.2~ ::: \JSER\rt=.:=-:-::;._\3KGS!:.\3.:.JC3'7 .22. :!!-::\ 

B~ckg~o~~~ F~le: 

Nu=liC.e: Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYSIS Methoa: Nc Analysis 
Resu:ts: 30003733 

~'~HM ~ross Bacxgrounc 

' c P.. y c v ."<. R ' :2 ~ R .2 -' - - - - -

Ne-e Area 

3 u - T s -
Br. Energy widtn Aliquot 

.\:..;.~ __ .:..,2 ~i.o. -~ --= \ke"i) \KBV; 

T 0 T A :::.. S 

Gross Count 
Ne-:: Area 
.3acKgrou:-,c. 
Composite Fit 
Residua:'..s 

·r-.-
;)?!"i MDA -"'~ 

9a Recovery 

35."JCDU lCJ.OO 
3.3 .. :JCC<; :.oc .. o:; 

J .. JG~.: 0.80 
C.JOOO c.oo 

35 .. JCJC: :cc.J:J 

(Don Ukele) 

CPM 
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~ ~ ? 2 A V I S I 0 ~ 3 A C K G R 0 U N D A N A L Y S I S 
Core :..a.:o 

SA.'1PL::!:: 1::3298298 
Type: Background Sample Collecc.ed: 25-0ct-98 12:00:47 

Vc!~rna: l Tc~al, 1 Alic~ot 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.82% Chern. Recovery: 0.00% 
Total Eff.: 21.82% Manual:100.00% 

CA~IERF.T!CN: ~43:.77 ~ 5.3512 ~ C~n ~ -0.000531 Chn ~*2 keV 
O~i;~~a!: 343:.77 T 5.3512 * Chn T -O.C00531 Chn ~z2 keV 

~i-e: C:\USER\ALPHA\CALIB\CAL03501.CHN 
ACQuis:'::':::CN: 5l2 Channels Spectrum Acquired: 25-0ct-98 12:00:49 

~ive ~irne: 30000.00 Real Time: 30000.86 Sec. 
Spectrum File: C:\USER\AL?HA\BKGND\B0003734.CHN 

Oackg~o~nd Fi:e: 
;';c1cL' .. c2 ::.i.t::::-a.ry: C:\USER\ALPEA\.t...L?5AV!S.ALB 

ANALYs:s ~etnod: No Analysis 
Resui~s: 30003734 

- - c _;. v c 0 R R E c T E D R 

Net: J. ... rea 

E s u L T s 
3= .. Eriergy vlidth Aliquot 

'• --- ........... 
~~~~ ...... ~ ........... -c:: 

CheckeC. .::.y: 

::<ati.o (kev; (keV} 

':'OTALS 

Gross Count 
Net Area 
3ackgrcunci 
Composite Fit 
.;.esidual..s 

Tau DPM MDP.. % Error 

% Recovery 

38.0000 100.00 
38.0000 100.00 
c.oooo O.JO 
c.oooc 0.00 

38.0000 100.00 

(Dee Fairserv.Ls} 

(Don 'Jkele) 
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:>. :.. P •• A 'J I S I 0 N 3 A 8 K G R 0 ~ N ~ A N A :. Y .3 I S 

Sl-2-':PI..:S: b3393298 
Type: Sac~g=o~nd Sa~ple Collec:ed: 25-0ct-98 12:00:50 

Volume: l ~otal, 1 Al~q~ot 

~ETECTOR: MC3 4 Inp~t 1 (Det #33) 
Ef!iciency: 24.86% Chern. Recovery: 0.00% 
Total Eff.: 24.86% Manual:lOO.OO% 

CALIBRATION: 3455.85 + 5.3442 * Chn T -0.000964 Chn **2 keV 
Origir.al: 3455.85 + 5.3442 * Chn + -0.000964 Chr. ~*2 keV 

?~le: C:\USER\ALPEA\CAI..!B\CALC35J2.CHN 
ACQ~:s:TIO~: 512 Channels Spact=~m Acquired: 25-0ct-98 12:00:56 

I..ive T~me: 30000.00 Real ~ime: 30000.52 Sec. 
Spec:~um F~le: C:\USErt\AL?HA\3KGND\B0003735.CEN 

Bacxgro--.:nd File: 
N..:clide Library: C:\USER\ALPHA\AL?n.".VIS .. =-.:..::; 

ANALYSIS Method: Nc Analysis 
Resu~~s: 3COJ37~5 

? E A K S 
FWHM Helght: Gross BacKground 

:; :2 
,.., A '! 

,.., ~ R R E ~ E ~ R E ""' ~ '-" ""' - -' 

Net Area CPM 

s G L m s -
3r. Energy iilidtZ1 Aliquot 

1'<'-l.c:...:...de 

Checkec By: 

Ratio (keV) 

G=oss Count 
Net Area 
Backgrm.:nd 
Composite Fit 
Residuals 

(keV 1 
,:\al..4. 

44.0000 
44.0000 

0.0000 
0.0000 

44.00;:)0 

DPM 

~:::ecc \rery 

100.00 
100.00 

0.00 
0.00 

lOO.OC 

MDA '0 Error 

(Dee Fairserv.:...sJ 
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A ~ ? H A V _ S : 0 N B A C K G R 0 U N D A N A L Y S I S 
Co:::e I.ab 

S~~PLE: b3498298 
Type: Background Sample Collected: 25-0ct-98 12:00:55 

Volume: 1 Total, 1 Aliquot 

DETEC~OR: ~CB 4 Input 2 (Det #34) 
E:=iciency: 23.95% Chern. Recovery: 0.00% 
Total Ef:.: 23.95% Manua1:100.00% 

CALlBRA'I'ION: 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\CAL03503.CHN 
;;cQ:::srT:or-.:: 512 Channels Spectrum Acquired: 25-0ct-98 12:00:59 

~~ve =~me: 3COOC.CO Real T~me: 30000.52 Sec. 
Spec:.:::~:::n F:..le: 2: \USER\ALPHA\BKGND\B0003736.CHN 

3ackg:::ou~d File: 
~ucl~de Library: C:\USER\ALPHA\ALPHAV!S.ALB 

ANALYSIS Method: No Analysis 
Resul~s: 30003736 

? E A K S 
FWHM Heigh~ Gross Background 

u ..::. ~ > y ~ v R R E m E D R E '- ·"" '- ~ ... 

Net Area CPM 

s u L T s 
B.: EEergy Hid~:: Aliquc~ 

... ....;: ... ......... ..__ __ -....;.:::; -~"'-:: .:..:: ;xev; 'keV' 
' I 

TOT~.LS 

Gross Count 
Ne~ Area 
Background 
Composite Fi~ 
Residuals 

':'au DPM MDA % E:c.:-or 

% Recovery 

18.0000 100.00 
18.0000 100.00 
0.0000 0.00 
0.0000 0.00 

18.0000 100.00 

(Dee Fairservis; 

(Don Ukele) 

385 



A ~ P ~ 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 

SA..'1PLE: b3598298 
:·::/::?e: Bac::.:grc:.lr:a San;ple Collected: 25-0ct-98 12:00:59 

Volume: l Total, l A:iquo~ 

DETECTOR: MCB 4 Input 3 (Det #35) 
Effici2ncy: 20.32% 
Tc~al E::.: 20.32% 

Chern. Recovery: 0.00% 
Manual:100.00% 

CAI.IBRAT:O!J: 3403.69 + 5.5558 * Chn + -0.000906 Chr: *"2 keV 
C~igin&l: 3403.69 + 5.5558 * Chn + -0.000906 Chn ~~2 keV 

?ile: C:\DSER\ALPHA\CALIB\CAL03504.CHN 
ACQDISITION: 512 Channels Spectrum Acquired: 25-0ct-98 12:01:01 

Live Time: 30000.00 Real Time: 30000.52 Sec. 
Spectrum File: C:\USER\ALPHA\BKGND\B0003737.CHN 

3o.ckg~c~:-.. d File: 
Nuclide ~ibrary: C:\USER\AL?HA\ALPHAV!S.AL3 

ANALYS:s Method: Nc Analysis 
Res~lts: 30003737 

?wHM HeigiYc:. Gress 3ac~gr~unQ 

;) ~ c A y c c R R E ~ IT1 E .:: R ~ '-

Net Area 

s u T T s ~ 

Br. Er.ergy Width Aliquot 
N:..:cl.:..da 

checkec 3y: 

Ratio (keV) (keV) 

:' 0 T A :::.. S 

Gross Count 
Net Area 
3ackgrour.d 
Composite FL: 
Residuals 

~a~ ::?~"i 

\; Reccverv 

21. OOC8 
2l.OOCO 
o.ooco 
0.0000 

21.0000 

::..cO. OJ 
lOO.GO 

0.00 
100.00 

MDA 9o Er!:"or 

(Dee Fa:.rservis) 

(Don Ukele) 



.. - ? .. :-. "J -- s 3 A C ~ G ~ 0 U N D A N A L Y S I S 
Core Lab 

SA.'1?LE: b3698298 
Type: 3ackground Sample Collected: 25-0ct-98 12:Cl:01 

DE~EC~O~: MC3 4 Inpu~ 4 (Det #36) 
Efficier.cy: 22.l3% Chern. Recovery: 0.00% 
Total Eff.: 22.13% Manual:100.00% 

CALIBRATION: 3359.5 + 5.9061 * Chn + -0.0015 Chn **2 keV 
Orig~nal: 3359.6 + 5.9061 ~ Chn + -0.0015 Chn **2 keV 

F~:a: C:\CSER\ALPHA\CAL!B\CALC3505.CHN 
ACQUIS::::':':ON: s:::.2 Channels Spectrum Acquired: 25-0ct-98 12:01:03 

L~ve Time: 3CCJo_cc Real Time: 30000.52 Sec. 
Spa=~r-rn F~le: C:\USER\ALPHA\SKGND\a0003738.CHN 

.'3i:12kgrour.d F .:..le: 

ANALYSIS Me~hod: No Analysis 
Results: 30003738 

P E A K S 
channel FWHM Height Gross Background 

-, c. c •'"'-
'/ 

~ c R R E c T E ;) R E ~ 

Net Area CPM 

s u L T s 
B.!:. Ene~gy Widt.!-1 Aliquot 

N~..:...:;~:.de 

Ar.a.i.yzad By: 

c::ec)(ea 3v: 

Rat:.c (keV} 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

(keV) Tau DPM MDA % Error 

% Recovery 

69.0000 100.00 
69.0000 100.00 

0.0000 0.00 
0.0000 0.00 

69.0000 100.00 

(Dee Fairservis) 

(Don Ukele) 
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A T ? E A v I s I 0 N ~ A C K G ~ 0 U N ~ A N A L Y S I S 
Cc~e :..at: 

SA:-:.?:.:2: 03898298 
:'ype: Backgro~nd Sample Collected: 25-0ct-98 2.2:01:04 

Voiume: l Tota~, 1 Aliquot 

Efficiency: 2C.ll% 
~otal Eff.: 2C.ll% 

Chern. Recovery: O.GO% 
Manual: 100. 00';; 

CAL::::3RAT:ON: 3526.18 + 4.8964 "(:hr: + -O.CO:JlOS Chn **2 keV 
Or~gir:al: 3526.18 + 4.8964 * Chr: + -0.000108 Chr: **2 keV 

~-ve ~~xe: 3COOC.OC Real ~~me: 3COC0.5~ Sec. 
Spe~~rurn File: C:\USER\ALPHA\3KGND\3C003739.CHN 

.3ackgrot4::d File: 
Nuclide :.inrary: C:\USER\ALPHA\AL?HAVIS.ALB 

~NA:~s:s Me~r:cd: Nc Analysis 
rtesul~s: 3CQ03739 

P :::: A K S 
Char:ne: Fi\IHM :-ieigh-: G~oss 3ackgrcund Net Area 

:~..:~.:.~de 

.. :.:: '"' A v :: ;:, 
"' .?< ~ - '--

3: . Energy ~V'i.::'t.h 

Ratio (keV} (keV) 

~ 0 :' A L S 

3ross Count 
:c-,e~ Area 
3ackground 
Composite Fit 
Residuals 

~ ~ - -
-.,_,,, 
~a ... 

42.00:.)0 
L;,2.000C 

:J.JOGC 

0.0000 
42.0000 

DPM 

100.00 
lCO.OO 

0.00 
0.00 

100.00 

MDA 

CPM 

% E=-ror 

(Dee Fairservis) 

cnecxec ay: (Don Ukele) 
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A L ? 3 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 

.SA.vi?LE: ;::;3998298 
'!'v::>e: 5ackg.co~::d Sample Collected: 25-0ct-98 12:01:09 

Vo:u~e: : Total, l A~~q~ot 

uETECTOR: MCB 4 Inp~t 7 (De~ #39) 
E==ic~ec.cy: 23.08% Chern. Recovery: 0.00% 
Total Eff.: 23.08% Manual:lOO.OO% 

CAL:BRP.~:ON: 3619.54 + 4.396 * Chn ~ 0.000587 Chn **2 keV 
or~gi::a~; 3619.64 + 4.396 ~ cnn + 0.000587 Chn **2 kev 

F~:e: C:\USER\ALPHA\CALIB\CAL03508.CHN 
ACQ::s:r:cx: 512 c~an::els Spec~r~m Acq~ired: 25-0ct-98 12:01:11 

~~va ~~ille; jCJCC.CJ Real Time: 30000.52 Sec. 
Sp~~~=~~ ?~-2: ~:\USER\ALPHA\BKGND\B0003740.CHN 

BacKgrcw.r:d ?ile; 
~,_;.c::.iae Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:s Mec::od: No Analys~s 
~as,_;.!ts: 3GOC374C 

F E A K S 
?WHM Height Gross Background 

D E c A 'f ~ 0 R R E c T E D R E '-

Net Area CPM 

s u L T s 
Sr. Energy Width Aliquot 

~.,. ...... ..:::: ~ .:..c.e 

cnecKea 3y: 

Rc.-r:.:....:: (kev: ;keV) 

T C T A L S 

Gros2 -2ou::-: 

3a.ckgro~:-:c. 

Composite Fit 
Residuals 

Tau DPM MDA % Er:::-or 

% Recovery 

32.~000 2.C8.00 
32.0000 :co.o8 

0.0000 o.oc 
0.0000 0.00 

32.0000 100.00 

(Dee Fairservis) 

(Don Ukele) 
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~ E A v T s = 0 N 3 A C K G ~ C U N D A N A L Y S I S 
Core Lab 

s;."'-v:?.:..:::; !:)4-098298 
Tv;::,e~ Background. Sa:-r.ple Collec-::eC.: 25-0ct-98 12:Cl:ll 

Vcl~ma: l Total, l A!iquc~ 

DETECTO~: MCB 4 Input 8 (Det #40) 
Ei=iciency: 22.69% Chern. Recovery: 0.00% 
Total Eff.: 22.69% Mar.ual:lOC.OO% 

CAL!BRJ..T!:JN: 2562.72 + 4.66l.:. >< Ch:-. .,. ::::.OC03C3 Ch:-, *"2 :.:::..eV 

?~:a: 2:\~SER\AL?5A\CA~I3\CAL03509.CHN 
ACQ~:s::::oN: 512 Channels Spec-::r~~ Acgu~red: 25-0ct-98 l2:S:::3 

L~ve =-~e: 30000.00 Real 7~me: 3COCC.50 Sec. 
S?ec~~~m Fi:e: C:\USER\AL?HA\B~G~D\d00C374l.CHN 

ANALYS~~ ~etnod: No Analysis 
Res~:~3: 30003741 

P E A K S 
FWHM Height Gross Backgrcu~c 

D z -~ A v c 0 R ~ z -~ E :J R E '-

Net Area CPM 

s u ~ T s 
Br. Energy wi,:""::: Aliquot 

~·~~~-.:.......:....:: 

Ana.lyzeC: 3y: 

:tc.·.:: ~-= ke\· 

Gross Count 
.\e:: Area 
Background 
.::ompos~te :i:: 
:c<esiduc.ls 

\. 

xe'J ---

3S.OOCC 
35.JCG~ 

G.JUCiC 

35.0000 

-P~"~ 

Recovery 

lC:O.QO 
::JC.JO 

100.00 

:4l:J.. .. 

(Dee Fairservis) 

(:Jon 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 

SK~PLE: b4l98298 
Type: Background Sample Collected: 25-0ct-98 12:01:15 

Vo~ume: l Total, 1 A~iquct 

DETECTOa: ECB 5 I~put 1 (Det #4~) 
Ef=iciency: 24.63% Chern. Recovery: 0.00% 
Total E=f.: 24.63% Manual:lOC.OO% 

CALIBRATION: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 
Origir.al: 3418.49 + 5.5496 * Chn + -O.C011 Chn **2 keV 

? ile: C: \ L'S~?.\ALPHF-. \ c.a.:..::B\ CAL03 510. CHN 
~C~-Is_:_ox: 5~2 c~annels Spectrum Acquired: 25-0ct-98 12:Cl:l9 

=...:.-·~c ::. •. ~2.: 2CGOC .. CO Real Time: 30000.54 Sec. 
Spec::.::~;:, E':;..:O.e: ..:: : \ USE:;{\AL?nA \BKGND\80003742. CHN 

:0-:.ckgrour::::i F::.le: 
Nuclide Library: C:\USER\ALPHA\ALPHAVIS.ALB 

ANALYS:s ~et~cd: Nc Ana:..ys:;_s 
Results: 3COC3~42 

P E A K S 
Cha::r.e::. FWHM Heigi:t Gross Background 

:::; 2 c 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 

:~:-..::::: :.ca 

Analyzed 3y: 

C~e:;ked 3y: 

rtatic (keV) (keV) 

T 0 ~ A L S 

Gross Cou:--.:: 
:'Jet Area 
3ackgrounc 
~omposite Fit 
::<esiduals 

Tau DPM MDA % Error 

% Recovery 

24.0000 100.00 
24.0000 100.00 
0.0000 0.00 
J.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 

SA.'1PL:S: b4498298 
Type: Background Sample Collected: 25-0ct-98 12:01:19 

Vo~ume: l Total, 1 Aliq~ot 

::JETEC':'Oi<.: MCB 5 Input 4 (Det #44) 
Efficiency: 21.77% Chern. Recovery: 0.00% 
Total~::.: 21.77% Manual:lOO.OO% 

CALIBRATION: .3428.15 + 5.3947 * Chn + -0.000918 Chn "'*2 keV 
Original: 3428.15 + 5.3947 * Chn + -0.000918 Chn "'*2 keV 

?ile: C:\USER\ALPHA\CALIB\CAL035ll.CHN 
AC~UISIT:ON: 512 Channels :Spec~rurr. Acq:.::.:.:--e~: 25-0c-c-98 12:02.:22. 

:. -- '·':.::. ..: :....::.c ~ ~ ,... "· ..... , ,.., ·'"",.., ..:,..· ....... v...;._. .. •.) ...... Rea_ :_~e: 3COCG.~4 Sac. 

N;.;c:;_lC.:2 ::...ibrarv: C:\USER\AL?HA\AL?HAVIS.1~I..E: 

A~ALYS~~ ~etnoc: ~c Analys~s 

?2.C..KS 
?WHM Gross Background Net Area CPM 

D E c A y c 0 R R E c T .!:. D R - s u L T s 
Br. Energy Width Aliquot 

Kc.;::l:..ce 

Anc..lyzeci 3y: 

~a-c:_c (kev; (keV) ~a.u DPM 

!o:·r.:...s ~ Recover:,' 

..:;.ross Cou::...: 
Net Area 
3ackgrounc 
Composite Fit 
Residuals 

:42 .. JQ(;.~ 
C.JOQO 
0.0000 

142. ::JOOO 

................ ,... 

..... v ........ ..J,..J 

lCG .. J2 
J.:JO 
0.00 

100.00 

MDA 0, Error -o 

(Dee Fairservis) 

(Don Ukele) 
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A L ? E A V ! S ! 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: Back£round Sample Collec~ed: 25-0ct-98 12:01:22 

Vo!ume: ~ Total, 1 Aliquot 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.52% Chern. Recovery: 0.00% 
To~al E=f.: 23.52% Manual:100.00% 

CALIERA~ION: 3383.43 + 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\CA:LIB\CAL03512.CHN 
ACQCISJ:·:::'ION: 512 c:-:annels Spec~ rum Acquired: 25-0ct-98 12:01:28 

~~~e ~~me: 3CC00.80 ~ea: ~~~a: 300CC.S2 Sec. 

:-iuclicie I..:.b~arv: C: \USER\AL?HA\ALPHAVIS.ALB 

A~ALYSIS ~e~~oa: ~o Analysis 
~as~~~s: 30003744 

P 2 A K S 
?WHM Hei.ght Gross Background Net Area 

N·...l~:..:...de 

D E c A y c 0 R R E 
Br. Energy Width 

R:.-'~ - -'--V (keV) (keV) 

T 0 T A L S 

Gross Count 
Net Area 
Background 
.::::o:nposi:ce i'.,i..t 

~esiduals 

c T E D R E S U L T S 
Aliquot 

Tau DPM MDA 

% Recovery 

25.0000 100.00 
25.0000 100.00 
0.0000 0.00 
0.0000 o.oo 

25.0000 100.00 

CPM 

% Error 

~ 
~\'. 

(Dee FairservisJ 

C::ec;.;:eo: By: (Don Ukele) 

373 



? ·~ ... 'i : s : 0 N 3 •• .:::?:'-'"ROUND A N A S I S 
Core :..an 

Sl>.MPLE: b~698298 

Type: Background Sa~ple Collec~ed: 25-0ct-98 12:01:28 
Vclume: : Tctal 1 1 Aliquot 

DETECTOR: MCB 5 Inpu~ 6 (~et #46) 
Efficiency: 21.36% Chern. Recovery: 0.00% 
To~al Eff.: 21.36% Ma~ual:lOO.OO% 

CP..L:BRA~ICN: 3542.21 + 4. 7155 * Ch,-. + C. 000126 Chn **2 2-,:eV 
Orig~na~: 3542.21 T 4.7155 ~ Chr. + C.OC0l26 Chn *~2 keV 

File: C:\CSER\ALPHA\CA:..I3\CAL035l3.CEN 
ACQCIS:TION: 512 Channels Spectrum Acquired: 25-0ct-98 12:01:30 

:..ive Ti~e: 3CCOO.OO Real ~ime: 30000.56 Sec. 
Spec~r~m File: C:\USER\AL?HA\BKGND\B0003745.CHN 

3ackgrc~nd File: 

A~ALYS~£ Ae~~ct: ~c Analysis 
Results: BC003745 

Nuclide 

?WHM 

D 2 C A Y 
Br. 

Ratio 
Energy 

(keV) 

Gross Cour~-= 

::i!et P..rea 
3ackgrm.:.nC. 

::<.esiduals 

C 0 R R E C 
Width 
(keV) 

E D 

Tau 

Ne-e Area. 

R E S U L T S 
Aliquot 

DPM MDA 

':, Recovery 

33 .. 00J:. ~CO.JC 

:.~C.JC 

-- . .., .-. r, ,.., 
.._. 4 uUU\.... 

% Error 

(Dee Fairserv~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 

SJ..11P:.E: b4798298 
Type: Background Sample Collected: 25-0ct-98 12:01:30 

Volume: 1 Total, 1 Aliquot 

DETECTOR: MCB 5 :nput 7 (Det #47) 
Efficiency: 23.98% Chern. Recovery: 0.00% 
Total Eff.: 23.98% Manual:100.00% 

CALIERP.TION: 3422.54· + 5.6099 "'Chn + -0.0013 Chn **2 keV 
Original: 3422.54 + 5.6099 * Chn + -0.0013 Chn **2 keV 

~ile: C:\USER\ALPHA\CALIB\CAL03514.CHN 
ACQ0IS:~:o~: 5~2 C~annels Spectrum Acquired: 25-0ct-98 12:01:31 

:.ive Time: 30CCO.QC Real Tiilie: 30000.54 Sec. 
Spec::r..:m ~ile: C:\USER\A:;:,PHA\BKGND\B0003746.CHN 

3ackc;:::-c-..:nd File: 
.:'/t;c.:;._.::~2 _.:.bra:::-y: C:\USER\A:!:...PHA\AI..PHAVIS.ALB 

P E A K S 
C~annel FWHM Height Gross Background Net Area 

!:ECP..Y 
Er. Energy 

{keV) 

C 0 R R E C T E D 
Width 
(keV) 

R E S U L T S 
Aliquot 

N-..;.clice Ratio 

T 0 T A I.. S 

Gross Count 
~et Area 
Backgro-..;.nc 
Composite Fit 
Residuals 

Tau DPM MDA 

% Recovery 

24.0000 100.00 
24.0000 100.00 

0.0000 0.00 
0.0000 0.00 

24.0000 lCO.OO 

CPM 

% Error 

Analyzea 3y: (Dee Fairservis) 

c~ec:-cec 3y: (Don Ukele} 
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A ~ p H A v T s I 0 N 3 ~ C K G R 0 U N D 

Core :.ab 

S~~-iPI.,E: b4898298 
Type: Backgro4nd Sample Collected: 25-0ct-98 12:01:31 

Vcl~me: l Total, 1 Aliquot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.51% 
Total Eff.: 21.51% 

Chern. Recovery: 0.00% 
Manual:lOO.OO% 

CALIBP~T:ON: 3638.32 + 4.1965 * Chn + 0.000847 Chn **2 keV 
Original: 3638.32 T 4.1965 ~ Chn T 0.000847 Chn **2 keV 

~ile: C:\USER\ALPHA\CALIB\CAL03515.CHN 
ACQU:s:~:ON: 512 Chancels 

L~ve ~i~e: 30GCO.OO 
Spectr4m Acq4ire=: 25-0ct-98 12:0l:34 

Real Time: 300CC.S4 Sec. 
S~ec~=~~ Fi:e: =:\USER\A:.PHA\BKCXD\300C3747.CHN 

Backgrcund File: 
Nuc~i~e ~ibr&ry: C:\USER\ALPHA\AL?HAVIS.ALB 

ANALYSIS Method: No Analysis 
Res4lts: BOOC3747 

? E A K 5 
~WHM Cross 3ackgrouna 

D E c A y c 0 R R 2 c rn :2 
,.., 

R E - '-' 

Net Area 

s u -- T s ~ 

Br. Energy Y.7idth Aliquc-= 
;:;;'..lc:ice 

Ar,alyzed 3y: 

CheckeC. 3y: 

Rat::.o (keV} (keV) 

T 0 T A L S 

Gross Count 
~et Area 
3ackgrounc 
Composite Fit 
Residuals 

Tau DP!-! MD.?. 

~i Recovery 

34.000C :.c:, .. Jo 
34.000C 100.00 

0.0000 0.00 
0.0000 0.00 

34.0000 100.00 

(Don Ukele) 

CPM 

% Er~or 
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A ~ P H A V I S I 0 N S P E C T R A L 
Core Lab 

S~~~PLE: pulser ck det l8 10/26/98 

A N A L Y S I S 

Type: PULSER Sample Collected: 16-Feb-96 08:26:41 
Volu:r.e: 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 

F::..le: C:\USER\ALPHA\CALIB\CAL03776.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 11:41:24 

~::..ve ~i~e: 10.00 Real Time: 10.00 Sec. 
Spec~r~m File: C:\USER\AL?EA\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~~.-.ne.:.. FWHM Height Gross Background 

1. 276.96 :.97 242.32 1148.48 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1148.48 6890.88 

s u L T s 
Br. Energy Width Aliquot 

;-.Juc::.ide 

Analyzed By: 

Checked 3y: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4880.11 9.738 10.9265 29285.53 98.00 5.78 

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 

(Dee Fairservis) 

(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 

S&~PLE: pulser ck det 19 10/26/98 
Type: PULSER Sample Collec~ed: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETEC~OR: MCB 2 Input 3 (Det #19) 
Efficiency: 20.59% Chern. Recovery: 0.00% 
Total Eff.: 20.59% Manual:lOO.OO% 

CA~IBRA~ION: 3695.97 + 3.8025 * Chn + 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 ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3803 

P E A K S 
Channel FWHM Height Gress Backgrounc 

~ '7 s . .:..2 2.80 207.56 ~:..7".:...33 :.sc, 

D 3 c A y c 0 R R E c T E " R E. 1.1 

Net Area CPM 

::7l.23 ~C22.JC 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

1. 

Analyzed 3y: 

Checked 3y: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4867.9: 13.111 13.5:59 34133.07 111.96 5.73 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1255.0000 
1254.9900 

0.010C 
1171.3332 

83.6568 

9a Recovery 

100.00 
lCQ.OO 

0.00 
93.33 

6.67 

(Dee Fairserv:.s) 

(Don UkeleJ 
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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 21 10/26/98 
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:\USER\ALPHA\CAL!B\CAL03782.CHN 
ACQD!SIT!O~: 512 Channels Spec~rum Acquired: 26-0ct-98 11:41:50 

Live T~me: 10.00 Real Time: 10.02 Sec. 
Spec~rum F~le: C:\USER\ALPHA\SAMPLES\ALPH3804.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003723.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANP..LYSIS Me~hod: Absolute Peak search And Fit 
Res;.:lts: ALPH3804 

p E A K s 
Channel FWHM Heigh~ Gross Background Net Area CPM 

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} 

4914.2S 

Width 
(keV) Tau DPM MDA 

10.012 10.9497 29509.33 99.42 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1255.0000 
1254.9920 

0.0080 
1140.5356 
114.4564 

100.00 
100.00 

0.00 
90.88 
9.12 

% Error 

5.80 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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A L P H A V I S ! 0 N S P E C T R A ..., A N A L Y S I S 
Core Lab 

SAMFLE: pul&er ck det 22 10/26/98 
Type: PULSER 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:100.00% 

CALIBRA~ION: 3548.7 + 4.7541 ~ Chn + 0.000352 Chn **2 keV 
Original: 3548.7 + 4.7541 * Chn + 0.000352 Chn **2 keV 

Fi:e: C:\USER\ALPHA\CALIB\CAL03783.CHN 
ACQUISITION: 512 Channels Spec~rum Acquired: 26-0ct-98 ll:41:59 

Live ~~~e: :0.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3805.CHN 

Backgrou~d File: C:\USER\ALPHA\BKGND\B0003724.CHN 
Nucliae Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fi~ 
Results: ALPH3805 

P E A K S 
~hannel FWHM Height Gross Background 

l. 284.30 2.58 216.72 1173.56 0.00 

;) E c A y c 0 R R E c ~. :::: ~. R ~ - ~ 

Net Area CPM 

1173.56 7041. JS 

s -, - ~ s "' -
Br. Energy Width Aliquot 

~\"..:c::.ide 

Analyz.:a By: 

Chec~ed By: 

Rat:LC (keV} (keV) ':'au DPM MDA 0 Error 'o 

4928.73 12.763 12.14l0 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 

100.00 
100.00 

0.00 
93.59 

6.41 

(Dee Fairservis) 

(Don Ukele) 
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A - ? E h V ~ S I 0 N S P E C T R A L 
Core :..ab 

SAMPLE: pulser ck da~ 23 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquc~ 

DETECTOR: MCB 2 Inpu~ 7 (Det #23) 
Efficiency: 23.02% Chern. Recovery: 0.00% 
Total Eff.: 23.02% Manual:100.00% 

CALIBRATIC~: 3508.1 + 5.0637 * Chn + -0.000293 Chn **2 keV 
OrigL1al: 3508.1 -r 5.0637 * Chn + -0.000293 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03784.CHN 
ACQ~IS:T:ON: 512 Channels Spectr~m Acquired: 26-0ct-98 11:42:06 

Live Tixa: lC.CO Real Time: 10.00 Sec. 
Spec-.:rur.1 ?i:'..e: C:\USER\ALPHA\SAMPLES\ALPH3806.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003725.CHN 
Nuc~ide :..ib:c~ry: C:\USER\ALPHA\U232.ALB 

ANA:..Ys:s :'1e~hod: Absolu~e ?eak Search Ana Fi-e 
Resul-::s: ALPH3806 

p E A K s 
Channel FWHM Height Gross Background 

' 279.33 2.16 231.53 1148.75 0.00 -. 

;::, - :: F-. 
,, c 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.:.2 10.597 ::..1706 29941.39 100.13 5.78 

T 0 T A L S 

Gross Cour.t 
Net Area 
Background 
Composite Fi~ 
Residuals 

1253.0000 
1252.9900 

0.0100 
1148.7514 

104.2386 

% Recovery 

100.00 
100.00 

0.00 
91.68 
8.32 

(Dee Fairservis} 

(Don Ukele) 
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A ~ P H A V I S I 0 ~ S ? E C ~ R A L A N A L Y S I S 
Core Lab 

S~~PLE: p~lser ck det 24 10/26/98 
~ype: ?ULSER Sample Collected: 16-Feb-96 08:26:41 

Vc~ume: 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\ALPHA\CALIB\CAL03785.CHN 
ACQ~:SITION: 512 Channels 

L.ve T:.::ne: 10.00 
Spectrum Acqu~red: 26-0ct-98 11:42:15 

Real Time: 10.02 Sec. 
S?ec::.::::..;.m F:.:e: C:\USER\ALFnA\SAM?LES\AL?H38C7 . .:::rir--. 

Backgr~u~d File: C:\USER\ALPHA\BKGND\B0003726.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3807 

PEF.KS 
Cha:--:nel FWHM Gross Background Net Area CPM 

292.87 2.04 238.53 .::.::.49.85 0.0:1 2.149.85 6899.:2 

Nuc:ide 

Checked By: 

D E c A y .::; 0 R R. E c ~ -- - ~ 

B·- Er-.ergy Wid-ct. .::._:J.iqum: 
Rat:.o {keV) (keV) ?au DPM MDA % Error 

4949.46 10.095 11.5173 3133:.16 104.68 5.78 

T 0 T A L S ~t Reccvery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1255.0000 
1254.9897 

0.0103 
1149.8536 

105. l361 

100.00 
100.00 

0.00 
91.62 

8.38 

{Dee Fairservis; 

(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 Lab 

Sk~PLE: pulser ck det 25 10/26/98 
:::,--:_:;e: PU:..SER Sample Collected: 16-Feb-96 08:26:41 

Vo:..~~--:ie: l Total, 1 ~liquc-c 

DETECTOR: MCB 3 Input 1 (Det #25) 
Efficien=y: 23.96% 
Tota: Eff.: 23.96% 

Chern. Recovery: 0.00% 
Manual:100.00% 

CA:..:3~.:'IO~: 3432.68 + 5.4696 * Chn T -0.000843 Chn ~~2 keV 
~r~g~~a:: 3432.58 + 5.4696 * Chn + -0.000843 Chn **2 keV 

?~:e: C:\USER\ALPHA\CALIB\CAL03787.CHN 
A~~~rs::::oN: 512 Channels Spectrum Acquired: 26-0ct-98 11:42:29 

Live Time: 10.00 Real Time: 10.02 Sec. 
Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3808.CHN 

Sackground File: C:\USER\ALPHA\BKGND\B0003727.CHN 
N~c~iae :..~brary: C:\USER\ALPHA\U232.ALB 

A~AL~SIS Metnoa: Absolute ?eak Searcn And Fit 
Res~~ts: ALPH38C8 

P E A K S 
F~JP.M He~ght Gross Background 

1 .. 28:...94 3.45 :!.93.19 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 

!\,__;c~ ~::e ::<a::~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 

Sross Cour.-c 
Net Area 
Background 
Composite Fit 
Residuals 

l274.JOOO 
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 3 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 Aliquo~ 

DETECTOR: MCB 3 Input 2 (Det #26) 
Efficiency: 25.01% Chern. Recovery: 0.00% 
Total Eff.: 25.01% Manua1:100.00% 

CALIBRATION: 3344.55 + 5.9154 * Chn + -0.0015 Chn **2 keV 
Orig~nal: 3344.55 + 5.9154 * Chn + -0.0015 Chn ~*2 keV 

Fi_le: C: \USER\ALPHA \CALIB\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.AL3 

ANALYSIS Me~hoa: Absolute Peak Search And Fi~ 
Results: ALPH3809 

P E A K S 
Channel FWHM Height Gross Background 

-. 282.18 3.07 203.51 1203.11 0.00 

D E c A y c 0 R R E c T E D R E 

Br. Energy Width 

Net Area CPM 

1203.11 7218.68 

s u L T s 
Aliquot 

Nuclide Ra~io {keV) (keV) Ta~:. DPM MDA % Error 

"'K****** 1.00 4894.34 15.564 14.1884 28863.16 92.16 5.65 

Analyzed 3y: 

Chec'-'.ec. 3y: 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1274.0000 
1273.9873 

0.0127 
1203.1128 

70.8745 

% Recovery 

100.00 
100.00 

0.00 
94.44 

5.56 

{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 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: 26-0c~-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 Me~hod: Absolute Peak Search And Fit 
Resul~s: ALPH3810 

P E A K S 
Channel FWHM Height Gross Background 

' 285.57 3.87 157.93 1064.62 0.00 
2. 273.62 4.88 16.72 128.51 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area 

1064.62 
128.51 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

1. 
2. 

Ratio {keV} 

4899.64 
4839.24 

{keV) 

19.523 
24.717 

Tau DPM MDA 

4.1602 30519.33 110.13 
3.9720 3684.07 74007.49 

T 0 T A L S % Recovery 

Gross Coun~ 
Net Area 
Background 
Composite Fit 
Residuals 

1273.0000 
1272.9880 

0.0120 
1193.1287 

79.8593 

100.00 
100.00 

0.00 
93.73 

6.27 

CPM 

6387.70 
771.08 

% Error 

6.01 
17.29 

Analyzed By: {Dee Fairservis) 

Checked Sy: (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 Lab 

SP.H?:.E: pulser ck det 28 10/26/98 
Type: ?ULSE~ SamDle Collected: 16-Feb-96 08:26:41 

Vo:uoa: : To~al, 1 Aliquot 

DETECTOR: MCB 3 Input 4 (Det #28) 
Efficiency: 21.38% Cham. rtecovery: 0.00% 
To~al Eff.: 21.38% Manual:100.00% 

CALIBrtAT:ON: 3394.73 + 5.7129 * Chn + -0.0012 Chn **2 keV 
Or~£inal: 339~.73 + 5.7129 ~ Chn + -0.0012 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03790.CHN 
A:Q~!SIT:c~: 512 Channels 

~ive ~i~e: :0.00 
Spe~~rum Acquired: 26-0ct-98 11:42:55 

Real Time: lO.CJ Sec. 
Spec~r~m File: C: \USErt\AL?EA\SAHPLES\ALPH38ll.CEN 

Backgrou~d File: C:\USER\ALPEA\BKGND\B0003730.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Met~od: Absolute Peak Searc~ And F~t 
~esults: A~PE38:: 

P E A X S 
i''WHM Heigr.-.: Gro3s Background 

1. 280.18 7.86 132. 16 1249.64 0.00 

D E c A y c 0 R R E c T E n R E .., 

Ne~ P.rea CPtv: 

1249.64 7497.85 

s 'T u L T s 
Br. Energy Width A1iq~o~ 

Nuc::..ida 

l. 

Analyzed By: 

Checked By: 

Rat.!..C (keV) 

4901.2.8 

.);et Area 
Background 
Composi~e Fit 
Residuals 

. ·, ~>"'-~ 

- ·~-~"- \~~. 

(keV) Ta:.: DPH MDA % Error 

39.594 22.o:;c 35069.48 107.82 5.54 

2.272.00C~ 

1271.9830 
0.0170 

1249.6424 
22.3406 

·~ Recovery 

100.00 
0.00 

98.24 
1. 76 

(Dee Fairservis) 

(Don Ukele) 
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... -.... =- _.. "i-_ ... - S I 0 t~ SPEC',..RAL A N A L Y S I S 
Core Lab 

SAl'1PL3: pl12.ser ck det 29 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

1/c_-...:.:: . .::: : '!'Ot:.oi.2., l Al:_q:uot 

DETEC~OR: MCB 3 Input 5 (Det #29) 
Efficie~cy: 24.42% Chern. Recovery: 0.00% 
~otal Eff.: 24.~2% Manual:100.00% 

CALIBRATIO~: 3423.9 + 5.5467 ~< Chn + -0.001 Chn "'"'2 keV 
or:_g~~al: 3423.9 ~ 5.5467 • Chn + -0.001 Chn "'*2 keV 

F~:e: C:\USER\ALPEA\CA~IB\CAL0379l.CHN 

ACQUIS:TION: 512 Cnannels Spectrum Acquired: 26-0ct-98 11:43:11 
-~ve T~~e: :C.JO Real ~ime: 10.02 Sec. 
Spec.:r;;.r:~ F:._le: C:\USER\ALPHA\SAHPLES\AL?H3812.CHN 

Ba.:::kg:::-cu:-:a ?2-le: C:\USER\ALP:!A\BKGND\B000373l.CHN 
Nucl:._de ~:._crary: C:\USER\A~PEA\U232.AL5 

Af;ALYS:.s ~'1etnoa: Aosolu-ce Peak Search And Fi-e 
Resul-c3: A.LPH38l2 

p E A K s 
Channe: FWHM Heigh-c Gross Background 

2E5.34 5.44 156.60 1232.36 0.00 

D E c A y ,.., 0 R R E c T E D R E ..... 

Net Area CPM 

1232.36 7394.17 

s u L T s 
5.:-. Enerc;y Width Aliquot 

I\..;c_:.de 

F .. :1a~yzec. 3i: 

Cneckeci 3y: 

Rc_t:._o (keV\ (keV) Tau DPM MDA % Error 

4930.:7 27.063 18.7523 30279.15 94.39 5.58 

T 0 T A L S 

Gross Count 
~!et: Area 
3c_ckgrounci 
.::cmposite F ~-.: 

::<esiduals 

1275.0000 
l274.9880 

0.0120 
1232.3616 

42.6264 

% Recovery 

100.00 
lOO.OC 

0.00 
96.66 

3.34 

(Dee Fairservi.s) 

(Don Ukele) 
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? H ~ V : S : 0 N s p .c. F. N ... L y s :;: s 
Core :.an 

Sl-~'1?!-E: pulser ck det 30 10/26/98 
Ty9e: ?ULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

CE~ECTOrt: ~CB 3 Input 5 (De~ #30) 
Efficiency: 2C.30% Chern. Recovery: 0.00% 
Total Et~.: 20.30% Manual:lOO.OO% 

CALIBR2;T:ON: 3346.74 + 6.0227 w C:hn- -0.0017 C!-.n **2 keV 
O~iginal: 3346.74 + 6.0227 * Chn + -0.0017 Chn '~<*2 keV 

F~la: C:\USER\ALPHA\CALIB\CAI.03;S2.CEN 
ACQ~l3!::o~: 5~2 Cha~nels 

I.ive T~me: lO.CC 
Spect~~rn Acq~~red: 26-0ct-98 11:43:19 

Real T~~a: lC.C2 Sac. 
Spect~'..::Tl ::o'ile: C:\USER\ALPHA\SAMP!..ES\ALPH3813.CHN 

3ackgro~~d File: C:\USER\ALPHA\BKGND\B0003732.CHN 
Nuclide !..ibrary: C:\USER\ALPHA\U232.AL3 

Results; ALPH3813 
?EJ.\.KS 

?WHM Height Grc3s B&cxground 

.:~:.59 3.73 186.52 :.2:~.sc 0.:c 

D E c A y c 0 R R E ~ T E D R E '-' 

Ne1: Area CPM 

l214-. 56 728;. 34 

s u L T s 
Br. E:1e~gy vlidth Aliq~ct 

Nuc::.~de 

Analyzed 3y: 

c:-.. ecKeC. ay: 

Ratio (keV) (keV) Tau DPM MDA % ::::rror 

4907.2:: 18.870 l5.2C~S 353SS.24 113.55 5.62 

,...., ,.... •T 
... u ... ~ 

Sross Co-..:1::-s 
Xet Area 
3ackg~ound 

Ccmpcsite Fit 
... ~esid.~a.ls 

s 

1274.0000 
:.273.98'7/ 

·-~ i<.eccvery 

:oc.oo 
lOJ.OO 

95.33 

(Dee Fairservis) 

(Don Ukela) 
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A - ? ~ 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: pu:ser ck de~ 3: 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: l To~al, 1 Aliq~o~ 

DETECTOR: MCB 3 Inpu~ 7 (De~ #31) 
E:ficiency: 23.32% Chem. ~ecovery: 0.00% 
To~al Ef:.: 23.32% Mar.ual:lOO.OO% 

CALIBRATIO~: 3482.5 + 5.3072 * Chn + -0.000706 Chn **2 keV 

Original: 3482.5 + 5.3072 * Cnn + -0.000706 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03793.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 11:43:27 

Live Time: :O.CO Rea: Time: 10.C2 Sec. 
Spec:::-_::\ Fiie: C: \GSER\ALPHA\SAM?LES \ALPH3814. CHN 

3ackgro;.:;_:". 5' iie: 2: \ uSE:t<. \AL?EA \BKGND \BOOC3 7 33. CHN 

~ucl~de --~r~ry: C:\USER\AL?EA\G232.ALB 

ANALYS:~ AE~Goa: Absolu::s Peak Se~rc~ And Fi:: 

Res~l~s: ALPE38l4 
~ E A K S 

FWHM :-leigh~ Gross Background 

..::33.9: 4.:9 177.73 1228.07 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1228.07 7368.44 

s u L T s 
B:::- .. Ene.:::-gy Width Aliquo~ 

Nuciide 

A:12.l:lZSC: 3y: 

C!;eckeC. Sy: 

Ratio (keV~ 

4932.42 

Ne~ Area 
Backgrouna 
Composite Fi~ 
Residuals 

(keV) Tau DPM MDA % Error 

20.581 16.4278 31597.08 98.89 5.59 

:274.0000 
1273.9883 

0. 0117 
:228.0739 

45.9144 

'ci Recove:::-y 

100.0C 
100.00 

0.00 
96.40 

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 Lab 

SAHPLE: pulser ck dec. 32 10/26/98 
':'v;:)e: PULSER Samp:e Collected: 16-Feb-96 08:26:41 

Vol~me: 1 Total, 1 A:iquot 

DETECTOR: MCB 3 Input 8 (Det #32) 
Efficiency: 21.11% Chem. Recovery: 0.00% 
Tctal Ef=.: 21.11% Manual:lOO.CO% 

CALIBRJI.':L'ION: 3343.57 + 5.9906 ,.. Chn + -0.0016 C!::1 **2 keV 
Crigi~~:: 3343.57 + 5.9906 * C!:~ T -0.0015 Chn **2 keV 

Fi:e: C: \ USER\ALPRA\CP..LIB\ CAL03794. CEN 
ACQCIS:~ION: 512 Channels Spectrum Acquired: 26-0ct-98 :1:43:34 

Live Time: 10.00 Real T~~e: 10.J2 Sac. 
S:?e.:::::ru;;1 File: C: \USER\ALPHA \SAK?LES\AL?H3815. CHN 

3ackground File: C:\USER\ALPHA\BKGND\B0003734.CEN 
~u.:::lide ~~br~ry: 2: \USER\ALPHA\C232.A~3 

ANALYS::.:o .~iet:::-,oa: .;.osolut:e Peak searct: Ana F,:.t:. 

;{esu ...... "Cs: ALPH38::.5 
p E A K s 

:r.c.:::ne_ FlvHM Hei<;r.-::: Gross .aackgrou:1c:i 

.274. 40 2.36 228.03 :!.181.77 0.00 

"'\ E c A y c 0 R R E c - - _. R. E "" 

Net: Ar2a CP.t-'.: 

1181.77 7090.60 

s u - T s 
Br. Er:erc;y Widt:h Aliquot 

Nu.:::2.ide Ratio (keVi (keV) ~au DPM MDA 0, Error '0 

*":'C"'C**** :..co 4866.90 12.063 11.8814 33588.82 109.19 5.70 

Checked 3y: 

T 0 '! A ::., S 

G:.:oss Cct:n.--: 
~e-c Area 
3ackc;ro;.::;,c 
Composit:e 
.:<esiduals 

"'! ")-,-, '"'r.r .--, 
-- ~~. J:..Ji..J· ..... 

2.273.5872 
8.Jl27 

"1Q1 -,~r
.l...L'-'.-. 1 oc~ 

SL.22CS 

·" Recovery 

lOC.CO 
8.00 

92.76 
7.24 

(Dee ?airserv~s; 

(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 Inpu~ 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. 
Spectru~ 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: ALPH3826 

?E;.K:3 
Channel FWHM Height Gross Background 

1 .. 316.77 2.63 221.84 1214.78 0.00 

D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1214.78 7288.70 

s u L T s 
Br. Energy Width Aliquot 

Nuc:!_ide 

Analyzed By: 

C!".eckea 3y: 

Ratio (keV) (keV) Tau DPM MDA % Error 

5053.04 12.315 12.6750 29810.62 94.27 5.62 

~ 0 ~ A l.. S 

Gross Count 
Net Area 
Background 
Composi~e Fit 
Residuals 

1300.0000 
1299.9853 

0.0147 
1214.7827 

85.2026 

9., Recovery 

100.00 
100.00 

0.00 
93.44 

6.55 

(Dee Fairservis) 

(Do:1 Ukele) 
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A L P H A V I S I 0 N S ? E C T R A !. A N A L Y S I S 
Core Lab 

SAHPLE: pulser ck det 34 10/26/98 
Typa: PU~SER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 

DETECTOR: HCB 4 Input 2 (Det #34) 
Ef=iciency: 24.70% Chern. Recovery: 0.00% 
Total E!!.: 24.70% Manual:lOO.OO% 

CALIBRATION: 3493.91 + 5.0508 * Chn + -0.00021 Chn **2 keV 
Origi~a~: 3493.91 + 5.0508 * Chn + -0.0002l Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03820.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:49:52 

Live Time: 10.00 Real Time: 10.04 Sec. 
Spectr~m File: C:\USER\ALPHA\SAHPLES\ALPH3827.CHN 

Background File: C:\USER\ALPHA\BKGND\3COC3736.CHN 
Nuclide Library: C:\USER\A~PHA\U232.ALB 

ANALYSIS Method: Absolute Peak Search And Fit 
Results: ALPH3827 

P E A K S 
Channel FWHM Height Gross Backgrou~c 

l. 301.02 2.35 234.55 1213.98 0.00 

D E c A y c 0 R R E ,.. 
T E j) R E '-

Net Area CPM 

1213.98 7283.89 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

Analyzed By: 

C!":ec}:eci 3y: 

Ratio (keV) (keV) Ta'-.1 DPM MDA % Error 

4995.29 ::.590 11.1996 29489.43 93.32 5.63 

T 0 T A !. S 

Gross Count 
Net Area 
Backgrou:1C. 
Composite Fit 
Residuals 

1300.0000 
1299.9940 

0.0060 
1213.9816 

86.0124 

·;; Recovery 

:..oc.oo 
:oo.oo 

0.00 
93.38 

6.62 

{Dee Fairservis) 

(Don Ukele) 
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~ 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~~PLE: pulser ck det 35 10/26/98 
Type: PULSER Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquct 

D~TECTOR: MCB 4 Input 3 (Det #35) 
E~ficiency: 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 
C~iginal: 3379.96 + 5.741 * Chn + -0.0013 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03821.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:50:00 

Live Time: 10.00 Real Time: 10.02 Sec . 
.Spec-::..c .... ~r, Fi:.e: C: \USER\ALPHA\SA11PLES\ALPH3828.CHN 

Backgrc:1nd ~ile: C:\USER\ALPHA\BKGND\B0003737.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Met!"lod: Absolute Peak Search And Fit 
.:;.esu::.ts: ALPE382S 

? :2 A K s 
2ha::r:.e.;... FWHH ~-ieignt 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: 

Cl::ecked 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 
Residuals 

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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~ ~ ? ~ A V I S : 0 N S ? E C T R A L A N A L Y S I S 
Core i.ab 

SA.\1PLE: pt:lser ck det 36 10/26/98 
Type: ?ULSER Sample Collected: 16-Feb-96 08:26:41 

Vo:~~e: 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 * Chn ~ -0.0015 Chn **2 keV 
O~igi~al: 3359.73 + 5.902 * Ch~ + -0.0015 Chn **2 keV 

File: C: \USER\ALPH.P. \CALIB\CAL03822. CHN 
ACQUISIT:O~: 512 Channels Spectrum Acquired: 26-0ct-98 14:50:08 

Live Time: 10.00 Real Time: 10.30 Sec. 
Spectr;.;.;n Fi2.e: C:\USER\ALPHA\SAMPLES\ALPH3829.CHN 

Background File: C:\USER\ALPHA\3KGND\BCOC3738.CHN 
~uclide Library: C:\USER\AL?HA\J232.ALB 

ANALYSIS ~etnod: Absolute Peak Search Anc Fit 
Results: ALPH3829 

P E A K S 
2har:ne2_ FWHM Height Gross Backgro~~c 

3GS.C:2 9.70 l2C.50 l266.l4 0.00 

D E c A y c 0 R R E c T E :::; R E 

Net Area CPM 

1266.14 7596.87 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

.C..::.=. ... yzeC. 3y: 

CJ::eckeci 3y: 

Ratio (keV\ (keV) ~au DPM MDA % Error 

5023.37 48.356 23.6826 33748.85 102.42 5.51 

T 0 ':' A L S 

Gross Count 
Net Area 
Backgrouna 
:::omposite Fit 
Residuals 

1292.0000 
1291.9770 

0.0230 
1266.:!.445 

25.3325 

% Recovery 

::::.oo 
100.00 

0.00 
98.08 

2.00 

(Dee Fai:.::servis) 

(Don Ukele) 



A - ? 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 S&~P~E: pulser ck det 38 
Type: .?ULSER 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% Manua1:100.00% 

CALIBRATlON: 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 
ACQC:s:TIC:N: 512 Channels Spectrum Acquired: 26-0c"t:-98 14:50:26 

Live Time: 10.00 Real Time: 10.52 Sec. 
Spec~~um File: C:\USER\ALPHA\SAMPLES\ALPH3830.CHN 

Backgro~nd File: C:\USER\ALPHA\BKGND\B0003739.CHN 
Nuc::.ide :.::..b:cary: G:\USER\ALPHA\U232.ALB 

ANA:.,Ys:s Me:hcd: Absolute Pea~ Search And Fit 
Res~l~s: ALPH3830 

P E A K S 
Channel FVlHM Height Gross Background 

32.S.7C l2. 39 :!.04.98 1271.64 0.00 

:J ~ 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 
B.::-. Energy Width Aliquot 

N"..Iclide 

AnalyzeG. 3y: 

Checked 3y: 

Ra:io (keV) 

5040.46 

Gross Count 
Net Area 
Sackground 
Composite Fit 
Residuals 

(keV) Tau DPM MDA % Error 

62.172 14.1803 37038.02 111.91 5.50 

% Recovery 

1286.0000 100.00 
1285.9860 100.00 

0.0140 0.00 
1271.6386 98.88 

14.3474 1.12 

(Dee Fairservis) 

(Don Ukele) 
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A ~ P H A V I S : 0 N S ? E C <;:> R A L A N A L Y S I S 
Core Lab 

SAMPLE: pulse~ ck det 39 10/26/98 
Type: PU~SER Sample Collec~ed: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.l6% Chern. Recovery: 0.00% 
Total Eff.: 23.16% Manual:100.00% 

CALIBRP.TION: 3567.49 + 4.778 * Ch~ keV 
Origi~al: 3567.49 + 4.778 * Chn keV 

File: C:\USER\ALPHA\CALIB\CAL03824.CHN 
ACQUISITION: 512 Channels Spec~run Acquired: 26-0ct-98 14:50:34 

Live Tirr.e: 10.00 Real Time: 10.52 Sec. 
Spectrum File: C: \USER\ALPHA\SANPLES\ALPH3831.CHN 

Backg:;:-o,.md File: C: \USER\ALPHA\BKGND\80003740. CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYS:S ~1e~.':.od: Absolute Peak Searc.':. And ?.:..'C 

:r<esults: ALPH3831 
p E A K s 

Cha::ne:C E'WHM Height Gross Background 

293.99 2.09 245.61 1196.60 0.00 

D E c A y c 0 R R E c -;:' :s D R 

Net Area CPM 

1196.60 7179.59 

s u L T s 
Br. Energy Width Aliquot 

Nuc2..ide Ra~ic (keV) 

1. ******* !.00 4996.05 

AnalyzeC. 3y: 

Checked By: 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

{keV) Tau DPM MDA % Error 

9.963 11.1203 30999.96 99.55 5.67 

~" Recovery 

1300.8000 100.00 
1299.9893 100.00 

0.0107 0.00 
1196.5988 92.05 

103.3905 7.95 

(Dee Fairservis) 

(Don Ukele) 

39{) 



A-P •• Av-s:oN SPECTRAL 
Core Lab 

S~~PLE: pulser ck det 40 10/26/98 

A N A L Y S I S 

'1yp<::: PULSER Sample Collec~ed: 16-Feb-96 08:26:41 
Vcl.t:me: 

DETEC':'OR: 
Efficiency: 
Tct~l Eff.: 

l Total, l Aliquot 

MCB 4 Input 8 (Det #40) 
22.79% Chern. Recovery: 0.00% 

Manual:100.00% 
CA~IB~~TICN: 3510.28 + 4.9648 * Chn + -0.000218 Chn **2 keV 

Or~ginal: 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~r4~ File: C:\USER\ALPHA\SAMPLES\ALPH3832.CHN 

B&ckgrcu~a File: C:\USER\ALPHA\BKGND\BOOC374l.CHN 
~uclide ~ibrary: C:\GSER\ALPHA\U232.ALB 

ANAL~s:s ~ethod: Absolute Peak Search And Fi~ 
rt8sul~s: AL?H3832 

P E A K S 

?WHM He:...ght Gross Background 

299.09 5.30 :=::.31 1280.97 0.00 

::::;, E c A y c 0 R R E ~ T E D R E ..... 

Net Area CPM 

1280.97 7685.84 

s u L T s 
B.:::-. Energy Width Aliquot 

N...:c::...:..ae 

1. 

Ana2.yzeG. 3y: 

Checked By: 

R~tio (keV) (keV) Tau DPM MDA % Error 

4975.70 30.439 19.8385 33724.60 101.17 5.48 

T 0 T A L S 

Gross Cour.t 
:'l'e:c. Jl.rea 
Backgrouna 
Composite Fit 
Residu~l.s 

1302.0000 
13Cl. 9883 

0. 0117 
1280.9730 

21.0153 

% Recovery 

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 Al~quo~ 

~ETECTOR: MCB 5 Input l (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 T -0.0017 Chn **2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03796.CHN 
ACQUISITION: 512 Channels Spec~rum Acqu~red: 26-0ct-98 14:50:59 

L~ve T~~e: 10.00 Rea: T~me: 2C.05 Sec. 
Spectr~m File: C:\USER\AL?HA\SAMPLES\ALPH3833.CHN 

Background ?ile: C:\USER\AL?HA\BKGND\B0003742.CHN 
Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

.Z\NALYSIS :1et!"lod: Absolute Peak Sec.rc!"l .a.::d F:.-:. 
ResL!l~s: AL?H3833 

p E r>. K s 
Channel FWHM Heigh~ Gross Background 

3:2.38 7.26 l38.59 1260.03 0.00 

D E c A y c 0 R R E c T E :J R ~ 

Net Area CPM 

1260.03 7560.20 

s u L ,.,., s . 
Br. Energy Width Aliquot 

Nuclide Ratio {keV) (keV) Ta~ DPM MDA % Error 

1. **.,.**** :.oo 5041.2.1 35.063 12.1942 30313.57 92.45 5.52 

T 0 T A L S \, Recc:very 

Ar.alyzed 3y: 

Checked 3y: 

Gross Coun~ 
Ne~ Area 
Background 
Composite Fi~ 
Residuals 

1274.0000 
1273.9920 

0.0080 
1260.0343 

13.95/7 

100.00 
100.00 

0.00 
98.90 
l.lO 

(Dee Fairservisj 

(Don Ukele) 

398 



A L ? 2 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 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~: 3469.31 + 5.0733 w Chn + -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. 
Spec~rurn File: C:\USER\ALPHA\SAMPLES\ALPH3834.CHN 

Back;round File: C:\USER\ALPHA\BKGND\B0003743.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Me~hod: Absolute Peak Search And Fit 
Resul~s: ALPH3834 

P E A K S 

Channel FWEM Height Gross Background 

1. 298.50 2.56 214.98 ll60. 02 0.00 

D E c A y c 0 R R E c T E D R E 
Br. Energy Width 

Net Area CPM 

1160.02 6960.14 

s u L T s 
Aliq'..tOt 

N~..:c:::.ide Ratio (keV) (keV) Tau DPM MDA % Error 

x*?:**** l.QQ 4953.23 12.455 13.2955 31579.60 104.61 5.75 

Checked By: 

T 0 T A L S 

Gross Count 
Ne~ Area 
Background 
Composite Fit 
Residuals 

1253.0000 
1252.9527 

0.0473 
1160.0240 

92.9286 

% Recovery 

100.00 
100.00 

0.00 
92.58 

7.42 

(Dee Fairservis) 

(Don Ukele) 
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h ~ 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% 
Total 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 

File: C:\USER\ALPHA\CALIB\CAL03798.CHN 
ACQ8ISITION: 512 c~annels Spectrum Acquired: 26-0ct-98 14:51:27 

Live Ti~e: 10.00 Real Time: 10.02 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3835.CHN 

Background File: C:\USER\ALPHA\BKGND\B00C3744.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Absolu::e Peak Search And F;._ 
Results: ALPH3835 

p E A K s 
Channel FWHM neigh<: Gross Backg:::-ound 

-. 303.64 2.88 209.49 ll98.E5 o.o: 

D E c A y c 0 R R E c T E r.. R E 

Net Area CPM 

:198.65 7191.88 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

l. 

Ana:i.yzed By: 

Checked By: 

Ratio (keV) (keV) Tau DPM MDA % Error 

4985.34 13.574 13.1722 30358.29 97.33 5.66 

T 0 T A L S 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

1278.0000 
1277.9917 

0.0083 
1198.5468 

79.3449 

% Recovery 

100.00 
100.00 

0.00 
93.79 
6.21 

(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 de~ 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% 
Total Eff.: 20.29% Manual:100.00% 

CALIBRATIO~: 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 
ACQUISITION: 512 Channels Spectrum Acquired: 26-0ct-98 14:51:34 

Live Time: 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 Metr.od: 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 0.00 

D E c A y ,... 0 R R E c T E D R E '-

Net Area CPM 

1143.74 6862.47 

s u L T s 
Br. Energy Width Aliquot 

Nuclide 

l. 

A<1alyzed By: 

C:heckec: 3y: 

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 

, 303.42 6.87 141.73 1253.58 O.OJ .... 
D E c A y c 0 R R E c T E D R E 

Net Area CPM 

1253.58 7521. so 

s u T T s ...... 

Br. Energy Width Aliquot 
Nuc:;.ide 

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 ~ 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: l Total, 1 Aliquot 

DETECTOR: MCB 5 Input 8 (Det #48) 
Efficiency: 21.86% Chern. Recovery: 0.00% 
Total Eff.: 21.86% Manual:100.00% 

CALIBRATION: 3573.44 + 4.6068 * Ch~ + 0.000215 Chn **2 keV 
Or~ginal: 3573.44 + 4.6068 * Chn + 0.000215 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03801.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 L~brary: 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 o.oo 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 Ccunt 
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 

AnalyzeC. 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 uR/hr 

~emovable Contamination SurveyN/A DPM/100 Square Centimeters 

Incoming 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-Life373,600.00 + or_ years , Date of Calibration:11-01-93 ,Time of Calibration: 

Chemical Form: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 

orking Sol'n # 224.01 224.02 224.03 224.04 224.05 

TOC 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 10 224.00 224.00 224.00 224.00 224.00 

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/ml @TOC 3.9 2.6 3.3 3.3 6.5 

pCi/ml@ 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 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 Pu-242 Isotope # 224 Date Received Received By E.S. Wallace 

• 
Radionuclide Standard Data Sheet Page 2 

2/27/98 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 224.06 224.07 224.08 224.09 224.10 
TOC 11/5/96 10/23/97 10/23/97 01/28/98 02/25/98 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric Volumetric 
Stock Solution ID 224.00 224.00 224.07 224.07 224.00 

Stock Solution Used(ml or grams) 25 25 200 200 25 

DPM/ml of Stock Sol. At TOC 261.6 261.6 6.5 6.5 261.6 

Stock Solution TOC 1/24/94 1/24/94 10/23/97 10/23/97 01/24/94 

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

Total DPM@ TOC 6,540.0 6,540.0 1,308.0 1,308.0 6,540.0 

DPM/mi@TOC 6.5 6.540 1.308 1.308 3.270 

pCi/mi@TOC 2.9 2.9 0.6 0.6 1.5 
pCi/Liter @ TOC 2,945.9 2,945.9 589.2 589.2 1,473.0 

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/ml @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: 0.1178 uCi 
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.. 
' 

(-· .... , \L• • 
Radioactive Material Standard Solution Preparation Log 

Isotope Number C/1 ,t)- cJ e:/ J./ · 0 J~ 4~ 
Radionuclide Pu- c4 c (A tees-A) 
Date of Preparation /- C4, 9 4 
Prepared By l]J)o o ]~ 1 ,., ~o ~ 
Isotope Number of Stock Solution -2 A . 0 

Preparation Notes 

2. ~......1~ .. 'f d'J4<Z.:>.-/;M79+t<laJ;..~~ 
t), t ,TL..J +a I .. O_Q < w I 4l\.) H N0.3 

I 

5. _________________________________________________ __ 
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STANDARD PREPARATION WORKSHEET 

Isotope Number: ---=2=?4~ ...... ao~ ______ ..j&~ ii q&z_~o 
I 

Radionuctide: PoJ 24 2-. 

Date of Preparation: _....:t;Ljl k:""""'/'-'%lllioi:------

Prepared by: _ ..... 4</r.::..as.:.:<2--------

Isotopc Number of Stock Solutioa: 224-co 

PREPARATION NOTES: 

1) Amount of Stodc Solution measwed in volumetric flask. 

111. f!; p Ct /~Mi.-, 

2) Amount and type of dilution measured i.D volumetric Ouk. 

3) 

4) 

'2-£..4.- w: 224 -«2 'Dt b"' n:A m l o&O ~ tAJ 4-AJ t(w3 

N-.C._ IIIII Caim~ 
WITNESSED BY_·.E_....__ 

QC26 EFF 07·15-94:REV 2 



,.·:0 

~ ,_. ·,· . . . 

CERTIFICATE OF CALmRATION 

MODEL CALJOOO STANDARDIZED SOLUTION 

HUCLIDB Pu-242u, SERIAL MOIIBBR A1885-A HALF LIFE (2 > 3. 763 ·X. 10• years 

REFERENCE DATE Noy. 1,.1993 CHEMICAL FORM PuC NO,). in 4 M HNO., 

TOTAL ACI'IVI:TY 4396 BQ (118.8 neil MASS · 5. 4447 g 

CONCENTRATION 807.4 Bg/g (21.82 nCi/gl 

PRINCIPAL BMISSIONS(2
) 

alpha· 
alpha 

SOURCE DESCIUPTIOII 

Energy C keY l 

4856.4 
4900.6 

Intensity Ci) 

22.4. 
78 

Standardized solution in a 5 milliliter flame-sealed ampoule. 

IIETBOD OF CALIBRATION 

Gravimetric aliquots of a master solution were calibrated by liquid 
alpha-spectroscopy. The efficiency for Pu-242 was established throuqh 
onqoinq 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 Technoloqy. 

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 u.s. 
Council for Enerqy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

systematic uncertainty 
Weiqhinq uncertainty 
Total uncertainty 

Calibration Laboratory 

2.20% 
0.46% 
2.66% 

!'2-1·,._ 9., 
Date 

paqe 1 of· 2· 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 · Fax (818)503-0764 

4G3 



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 

Incoming Health Physics Results N/A 

DPM/1 00 Square Centimeters 

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 DPM , 35,958.2 DPM /grams In The Ampoul 
pCi per grams Of Standard In Ampoule at Prep= 16,197.4 ,Volume of Stock Solution: 500 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 
TOC 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/mi@TOC 18.0 36.0 3.6 3.6 3.6 
pCilml@ 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 ?\-~ 1. "'.h u ;"~~ 
Isotope Number of Stock Solution ___ _ 

Preparation Notes 

2. ~~~ of ~/6-mud<Jb ... L:..~:. 
b l L ilij -tr) 5()0 ('Q LA ( t) :d--h 4 tJ i-l NO.3 

5. --------------------------------------------
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STANDARD PREPARATION WORKSHEET 
Isotope Number. __ ---~.1~..::;.....;;:::3;...;.._o=s-_____ ~ f\:=- C;)~~ • 
Radionuc:lide: ----'}3'-v::;_,;;,2-...;;;?B~------····-· 
Oate of Preparation: ___ ]...k.L..:, z~dJ......JJ-eJ8~----
~~: ----~~~~-----------
Isotope Number of Stock Solution: 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric 1lask. 

to.....,L if LS3 a:> @. UOZ.O f c .. -(M__ 

2) Amount and type of dilution measured in volumetric 1lask. 

LQ M<L ef- l53. cv J?t k=?iJ:a2 (';o L OCSO~ l~ 46) tt~--~3 

' 

3) F"mal Conc:enuatioa. V' 
1 ,(a f c: l~k {)!/ 

co 

4) ..... --- . 
:. '~:.....:...:...:~• # 

' . 

. ' QCl6 EFF 07·1'-H:REV 2 
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Description 

I So .f:l 153 

~~~J 8-2-B-8\ 
U.S. Environment•l Protection Agency Environmental Monitoring S'(ltems labor•tory-us Veg•s Nucle•r R•di•tion A1i-.1ament Diviaion 

Calibration Cenificate 

Ha~•-••1 2. 4x1o4 years 
Nomon11 Ktivily I a1 II nano cur~• I 
Nomonll volume I 5 I ml in lll\pOUie/boltle numberl 2493-1 

Measurement Activity of principal radionuclide 

Useful Ufe 

Activity I* gr1m ollhil loiUiion 

16.2 II nano cv, .. l o1 [ Plutonium-239 

II 0400 hours I'ST Oft [ March 211 1988 

Activity of daughter radionuclide 

The principii ICiivily - -.el'lied 11 lhe qwtld liml by ._ ___ _,I ( curies I ller gr1m 

ollhe dluthl• nudide 1 .... _________ _,1 
Total mau of this solution 

I Afm;)X. 5.0 

Method of measurement 

The activity of the pri.mary solution was measured by an internal gas fl<M proportional counter. 
The activity of the dilution was measured by liquid scintillation counting. 

( Jannanr 1995 
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Purity 

Deely Schamel 

Chemictl 
Composition 
of Solution 

Rtmlrka 

IMPURITIES: 

"eviMd 1 /14 

The manuf1c:turer stltll thlt ectlvitln other tt\ln that of the principii nuclide end of iU dlugl'lter nuclides. if ,,.y, wert estlmetldlknOwn to M: 
1(1) ks J1111 than ... ---,. .. 1 of the -incipal lctivi"' 
. see rgnar_ . equal tO • • "'" ·~ 
.lc_2_J _______________ _.1 =--~~~~:" .. 1 ___ ,._,1 of the principii lc:tivity 
·''-3-J ______________ _.1 =--~,\~:n I ,., of the principii lctivity 

The ealvlty of impurity (1) II not (2) Ia not (3J it not incfudld In 1he quoted flgurea of the princfotl ec:tivity. 

TM prldaion of thlt ltlnclard Will eucfl met the c:.nlfied value of tl'l4i rldioec:tiVI concemretion of the principii ICiivlty flld lltl~dltd error (amt not gre1t11 then t .. ,0-.-1-0-,. .. 1 (!'he tl. 7" conflcllnc:. llmlta art tlven by t(amJ where t II obttlnld from the ttudlnt t factor for the dlfrM of freedom (n-10. 

The maimum uncentlmy clue to the IIHIIIble ty~ttmttlc errore (dilution. counting. end known unctrttinty of 1M ltlndlrcl) Ia obtlinld by the HParttl erithmltic eummation of the poeitive end negative tylttmltic error C • I - I • ). n.eu fliVe Min 11tim1ttcl not to exceed I· 3.3•lor 1-3.3 "I 
the ~111 unctnelncy (often aifld eccurecy) II en lltlmelt of 1M .-.lbfe diverttf\Ce of the quoted reauh from the crue vtlut. lilt 1 combinltlon of rendom error [ l(am~ 11 the 11. 7" confidence limits end tl'le wortt cue Mtimatt of the tylttmatie errore ( • 4 • -I • ) The owerelf unc:.ntintY II thlrtfort alculattcl on the baiJa of • [teem) •1]. - [l(amJ •13 tnd IIJ• 3;, 7 •I. l-3. 7 i)ot N t~uotld rldfolcdve concamretlon. 

Thll ltlndardlaltlon II bllld on thl followine 111ump&ionl of 1M ,rlnciple nuclide, itl clluthter nuclldta end lmpurltln (no IRowlnce for tn0t 1ft .,.... 111umpciona or the IIIUIIIption of t~uottd hllf·lift ho'N Men lncluclld 1ft 1M ltMIIMftl of I"Urtcy lbowl). 
Plutoniun-239 arx1 inp.lrities were assuned to decay 100 percent by alpha emission. 

Pu-238 
Pu-240 
Pu-241 
Pu-242 
Pu-244 

CkNr oomponema: 
4M nitric acid 

0.033 ~t of the total activity 4.6xlo-s oercent of the total activity l.Sxlo-3 Percent of the total activity s.Sxlo-6 percent of the total activity 6.2xlo-9 percent of the total activity 
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'lA """"'*'*' i 'At:a.e .. ttel natolanel ·--. 
CORE 
LABORATORIES 

PARAMETER 
ti./Ctkr METHOD 

Pit J hm;Uu.-J ,,&.l/ J 
~.'-\ 1 2 3 4 5 e 
~.:l 

~.b 
1.9. Upper Control J.t. Umft / uJ J.'IJ. a'·~~ L 1.~ 

1.6 
o.R 
A.t... 
b_IJ 
~.2 

~.ll - -o . .:l -:::1 _ .... )f 
~I -o~~ 
~. --t:}./1 = at -L.o -= -~~ 

-t-:&:1' 
-I.L. 
-/.s 
-~.0 

-.;?.~ 

-~A A 

RUN NUMBER 1 <j 2 .w 3 lJf 
DATA POINT r-1o,o-; 110 .L4 -:;!.4 
DATE /INITIALS 0-ltt~,m! llb.l-"14 A1'n 110 .Jt;c,c.( titJ QC BATOi NUMBER \~-=I-ll~ jc-,"~57;(~ J5'1J'?I:t 
RUN NUMBER 1 4 1 5 1 6 
DATA POINT 
DATE /INITIALS 
12C ~ATOI r.ruMBt;~ 

Blank 

QC TYPE 
PERIOD COVERED 

Method/Reagent Blank 
MEAN• so-7 8 9 10 11 12 13 14 15 18 17 18 18 20 21 22 23 24 25 211 

.. 
~ i 

.. 

4 5 6 7 8 9 1 0 1 1 1 2 1 3 

. 
1 7 1 8 1 9 20 2 , 22 23 24 25 26 



..;::;... 
l--
en 

PARAMETER 
tuA·-er 

f\ o~i'\~t")m ~I..\\ 

METHOD 

Percent Recovery .1.. ;ured Activity of Standard Reference Material) x I 00 
(Actual Activity of Standard Reference Material) 

OCTYPE PERIOD COVERED 

Accuracy 
Control 

Chart 

Laboratory Control Sample 
MEAN• _MLA- ___ lso- NIA 1 2 3 • 5 e 7 a t 10 11 12 13 14 15 ,. 17 11 11 20 21 22 23 24 25 21 

1'1'-l 
JL!b_ Upper Control 11..f. Umlt 
J~Z. IZ.( 
IU 
J'Z4 

.fM; 
Upper W.mlno 
Umlt 11..0 

4dA IIID 

... t- JJ'J. 
/0& e ~ lo4 t 0 
/J't/) Gl ~ 

~~ Jlk 
'/:1.. / Lower W.mlng '-/ 
~ 

.. 
Umltl R4 _ oLA 

eo 
Lower Control .'1k 

l.L.L 
Umlt?i: .:& . 

&.9. 
{,.l.j_ 

- -'0. 
C:ii 
<~ 

RUN NUMBER 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 
DATA POINT I db .o6h q_J_(pty,) q-:;,;.. 
DATE /INITIALS ~ D·l-'1':! hJ IO·l·Cfcf Am lJ .fj·W.lrfJ QC BATOI NtneER ·t'2~ 1- l15f.,{p~ ~~~!=!' RUN NUMBER 1 4 1 6 1 6 1 ,. 1 8 1 9 20 2 1 22 23 2'4 26 26 
DATA POINT 
DATE /INITIALS 
~ BATUi 



,. 
w..tern.Atlae 
lnt:ernatlonel 

......... 0.0.,00, 

PARAMETER 

CORE 
LABORATORIES 

METHOD 

RER = , ted Value - Dup Value I 
((Reported Value Error)2 + (Dup Error)2)Yl 

Note: Use TPU in place of error ifTPU is calculated. 

QC TYPE [)>?~,..-
PI u.h ";u W\ dH I ~i!---1/·0 Duplicate Precision 

~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
1/,f. 

'411 
JJ.Z. I 

Upper Control 
4-tJ Umit 
~.a 3,0 
~.(. 

Upper Warning ~.4 
Limit _3,..;t 

~ .. a u£.~ :'\.c) 

2J3 
t...t. 

_L!/_ 
z.z. 

tJtUI- Lo 
LA 
J.l~ 

1.1/ =: l.Z. 

= _jJ;J_ 

_o._B_ 

G.~ 
_D.!j_ 

1hL ' 00 

RUN NUMBER 1 2 3 4 5 6 7 8 9 DATA POINT 02 o.o 0.1 
DATE /INITIALS If)· f l1Lf }'yrl 10·1·,~ h'V" !o_.HfU J7t\ 
QC BATCH NUMBER 

1 r:>=J4f(.t :ISTS~ 1~9-/I_ . ::. RUN NUMBER 1 4 1 6 1 6 1 7 1 8 1 9 20 2 1 2 2 ..... 
DATA POINT ....., 

lol DATE /INITIALS 
VC HA'l'Ui NUMtSt;K 

19 

I .. JD 

Control 
Chart 

PERIOD COVERED 

MEAN• \so-
20 21 22 23 24 25 

.. 

1 0 1 1 1 2 

23 24 25 

26 

1 3 

2 6 



ne foUowi.a&ti&Jat caUbradoa 1t1adard1 •ave beea 111d1 fro• 

N.I.S. T. cracable staadanfJ. 
lST02lS SST021S 

2~215 ~211 

3~215 7~211 

~211 18Mr0211 

n .. staadarcltlaclude boda Am24laacl Pu23t, lac.ttaadard 

b.as4ml Aaa24l wit• aa acdYiCJ oiSOpCIImlaacll•l P• 239 wit• aa 

actlviCJ of lf2pCII•L 
lac• volume ••• plppeted lato a 2SOaalhaller wl6 a callt.nted 

pipette. ne corrapoadiD& caUitradou wen O.tft•l (PtJ) a act 3.t7.a 

(Am). 
1'\eiSO au•1Mn for .. , ncllo aucll•• IN, lJI.OO for Pu23t aad 

111.01 for Aa24L 
Act• .. tt uc• •••pte wu to.a Ia I H28CM. 

Sa•pl• were ftued, •naa't •P Ia 7 .. 4N Ra aacl washed fall 

ceatrituae tu._ wl .. cllatiD .. water. llw .,.,.., Alcoatlc ad .. I 

droPI of 11taalaa TrtcWortcle ••• I .t IIJ'roiMrlc acN ••• acll .. te 

ucla. Sa•pl• were aDow .. to alt tor l .. ar te pndpltate. •••pltl 
went••mten& 
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.4flft"'vlble ~tai\'WittiOft ~y t21 OPWH)O ~ .. t ~l'nelttl 

r~ ,.....,"' Pt\~a Aeeufta P• Helftft ~ ~.,., ._, ts. w~ 

Characterization of Radioactive Material Solution 

Manufldur•: .l,a1)1iee • Moe~~~ I: UQulcl STO , Seriltl: •UU•I77 • NIITTr-.,_ "• 

Half·Uft~3l •Ot· v... . OattCifC*'~:U•tl·lt .nm. .. ea•at:lft: ti.OOD 

~Form: 
• ~,..: 100.00 •• • WW"I 

.ldMty ~!ration at TOC: 31. tiOO S..IIN • Totll NAvfttt e TOC: 3111 14 

OPM Con¥erslon FIC10t: 10 , AdM.y e Atoeipl h DPM: 211.171.0 , Ac:tMiy. A.celpt n uQ: O.ottt 

Preparation of Primary Stock Solution 

Prec-atiof\Oate:U•tl·lt .A~Oft,.,Oitt: 211,110.0 ON, U11.1 OPM , • .,. .,..,_..,.. 

pa '* • .,. a sww "~as Preo- •••·• .vo~wme If Sloe* toulOn: too "' 

Stodl SoU&on ~tratloft: 2.111.1 ON\ft e pr-. ._ ~ TOCII ~ e ,_ _. UC1: o.-. 

Stodl S.Cioft Concentrauon:"'l ~ntlpr• • Toc.t••So~~A~M~e "-"·,.•·• ,c:a 

Preparation of Worklnt Solution• 

,,.,aratiOft 01 WIRiftl hlufOftl If ...... YeiUIIMtrfe Or Gri'IIIMCitt 11-.,. 

N~ Softt 1 tlt.Ot tlt.OI tlt.OI tlt.N 'lt.OI 

TOO llFNfJ 
v~ 01 ~aWnlrtc "• v.,,.,..,,. 
Sloe* SohAioft 10 I tl/ I. tl 

S'IOdl ti..fioft Uled(M 01 • .,.., I (Jif{J ,£ 

0.......,. ol Sloe* Sol. AI TOC J ~I~ •• 

St-' SoUJon TOC 11·1•""11 

WOfMniSoUioftV_,...(ftt /OeJI:J 

T-.. OPMe TOC ~~t'!: 
o,.,, eTOC ... • 

~·TOC .&~.,a 

pQU•eTOC 

OrtP• ·,·,·vaaie-w S. eA'lft I 

o ... ...,.... 

~~·· 
N/A 

0.1 

' 
••• 
' 

... 
' 

... 
' 

N.,., nN ........... IIWI..., II ,., .. .-.f!r fll ..... ..,_ .. uAiMt It,.,,. .. 
--"~• ................

. U.ffll ... ... .... ...... ,.
,.,.,., .. 

..,....,. .. .., .. . .... "' .... ............ ..,..., ,.., ....... ....... ,...,., ., .. ,...... ...., .. ,. .. , ... ..,.,._ 
.. 
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"'""""y 

.,,, __ ..,.. ·- -- .. , 

;tJJ:I f>~J0-~'7 

~rt~art~ Sy 1'//~ 

r sotoC)t Nymetr of Stock Solution f if, 0 0 

s. a. ... ,.,. !« 
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'-~"' U"l'-"\& ~ """"' '-'··U .. UJI\i'U lV• .. 

Standard IUdionuclid~ Source 

•:.~63·2":'1 

·""·2t1 100 mL Ll.q~:.~ in F!tme Sealed lott~• 

-:-~ 1 s scan~& rd rad:.~nuc 1 ide 1 :>\:tC:e ~~~ prepared ;ravilft•c rical :r 

! :c:ft a c:als.~raced ~seer ls. 'u1d :ad1onucla.de solut lOft source. 

":'~• "' .. seer source was c:a:l.brate:J by li~icl sc!ntillt~ioa 

e:,.::c:.n;. 

ISO'IOPI: 

. ,CTEVEft CdpsJ: 

MAI.f'•I.!Fia 
CALIIAATEON DA~&: 

'n:r!'AL IUOl: 

SYSTEMATIC IRRCRa 

~;..~~ !AJ:Ilz 

-~·241 ,,, . 
•l2 years 
~vember 11, lttl 12:00 ISY 

l.Ot 
2.1t . ,, 
••• 

c A AIPIIC\OID _Oa.;..l'_:tllll,;; ... ;..;:l•l=f'.,.;;.;..;....,=#-_.t ..... · •...,.It_,._/ __ 

r/ 
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Certificate of Participation 

Knalptics, lncorporatcb 

•ttanta, Qcorgia 

is a participant for the period January I, 1991, throuah 

December 31, 1991, in a radioactivity musuremcnta · 

assuranct propara conducted by the Naslonal lnstitutt of 

Standards and Techno1o.,, in cooperation ~ala the U.S. 

CouncG tor Encrar A•·arcneu. Condnvc.d pankfpatfon is 

evidenced by dated Repona of TracabiUIJ Issued ror 
panlcuJar radionvcUdcs. -hlca. lnctfcatt \1M clc\-fadoa ofak 

panfci~nt'l reponed Ylluc froaa dtat ~~t.asvrt4 by the · 

National tnsdtutt of Standards and TedusoloiJ. n. 
sfp.i8cance of theM Reporu ~a· addtaMcl below: 

•AI l''fl• llr , .. Jr.,- IIJ ..... ff-n.t..,. I ....... WJ'=Inf .. tal lfllllulf-. fl 

~t!H'Ir4a .. TIGII'a.,IIIII ....... •ilaiiii'*I ..... Bft __ ..,...._p bt .... _ ............... "" ....... ., ... ....,,,, .... ., ..... .., ........ _]_ 
FA •••••ftdARI'II_. .............. ,. .. , .... tl .

. ,.._.fl,...,. ...... 
.......... .... .., ,

..,.. .. ,. .... ., •. Il
l ........ :c _ _... " .. ,.,.....,., 

••Jal .. nluiiMIJII.,'I :.a Inilnlll-.-••=•••,•ns...-.. rnf a 

II.ZJ., ........ ZJS NIIM ......... -. ..... ,IIIIa ..... ...,. 2 ·-

dllllllfllf ~ ..............
...... ..,. 1 ...... a.-...-~

-- .. 
..................... , =· ""...,. .. ., .......... __ s ... ·-

.,.o. ........ ltqr.' .............
................

.. ..... . ,..,.., .......... , .•. 
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Aemovii)Ae C,O.,t~atiOft ~, NIA 

lftoomlng MtaM Ptl)'tlcl ,_eeuftl NIA 

OPM/100 $4uatt c.t\timet .. 

MtiM ,.,.. Awovll- NIA 

Characterization of Radioactive Material Solution 

..CMUf-.:turtt· EMS&.·&.Y • Medii I: , S..W 1: UIJ•t • NIIT Tt'OHIIII 

Mall-ute 24.000 • «• yen . OattaiC.,ba.,.'t3·2t.., .1'1meo1Ctatatioft: 01:00:0 

~Form. Nlratt • ~ ~: 5.0 •• • ..,.. 

Acttwfty Concentr aticlft at TOC: , e. 2000 ftOI.IIft • Tot II Ad'tlly • TOC: It r0 

OPM ConvertiOn Facw: 2220 • AcU..ty e Aeceiptln OPM: 171.111.1 1 ~· ,.._. ft ...a: O.OitC 

Preparation of Primary Stock Solution 

Preparation Oatt:l·22·12 , AdMtyon Prep Oate: t71,7tl.l ON. u.•e.a OfiM ,.,. lftn.AI 

pQ per grll'l'll 01 Sland~ 1ft Alftpoule at ...... t l1 tt7. I , YoluiN tl lied Solutlof\:500 .._ 

Sloe* SotuUon ConcentratiOft: 351.1 0~ e,.. ........ TOIII AtJMtr e llrep ft uCI: o.•~ 

Stodl Soeutloft Concenttatloft; 111.0 pQI Iff II pr.. 1 Totll •• SoUbt ~ • fltlo eo .... l 110 

Preparation of Worldna Solution• 
'rtpatttiOft Of Wonlftl loldOft~ If lift. Y......_.e Or CII..WNtlle 11-. 

WOiidng Sorn I 

TOO 

tSt.Ot tSt.OI tlt.OI tlt.M tit .• 

VGU'neCitc or GraW'NCttc: "• 

Stoc*SoluaoniO 
Slod& s..«1on UMd(n • .,.,.., 

OPfwU'nl ol Stoc:* Sol. M TOC 
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Source I 20.04301 

Manufacturer The 

Nuclide Th·230 

Half Life 77000 

TOC 1·07·13 

Actlv lty • TOC 1110.0000 

~ate Source Received: 

Normal Location In Lab: 

Date Data Sheet Prepared: 

Current Activity In d p m 

Source Type Planchet 
Serial I 13TH2202001 

Year a 

dpm 

1·1, ·13 

Counting Room 

1/11/11 

: 1,110 

Current Activity In DPM: 1,110 

Activity In Mlcrocurlea (uCI):0.001 

Traceability: • NIST 

• 

dpm 



Source I 

Manufacturer 
Nuclide 
Halt Life 
TOC 

20.04302 
The 
Th·230 
77000 
1·07·13 

. - •' ' ...... ·- ..•.. 
Source Type Planchet 
Serial I 13TH2202001 

Year a 

Activity C1 TOC 1110.0000 dpm 

Date Source Received: 1-11-ta 

Normal Location In Lab: Counting Room 

Date Data Sheet Prepared: 1/1 1/la 

Current Activity In dpm : 1 ,110 dpm 

Current Activity In DPM: 1,110 

Activity In Mlcrocurfea (uCI):O.OOt 

Traceability: NIST 
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Source I 
Manufacturer 
Nuclide 
Half Life 
TOC 

20.04303 Source Type Planchet 
The Serial 113TH2202010 
Th·230 
77000 Veara 
1·07·13 

Activity ~ TOC 1040.0000 dpm 

Oate Source Received: 

Normal Location In Lab: Countlnt Room 

Date Date Sheet Prepared: 1/11/tl 

Current Activity In dpm : 1,040 

Current Activity In DPM: 1, 040 

Activity In Microcurie• (uCI):O.OOO 

Traceability: NIST 

dpm 
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Source I 

Manufacturer 
Nuclide 
Halt Life 
TOC 

20.04304 
The 
Th·230 
77000 
1·07·13 

Source TyJ'e Planchet 
Serfal I 13TH2202011 

Year a 

Activity • TOC 1200.0000 dpm 

Date Source Received: 

Normal Location In Lab: 

Date Data ShHI Prepared: 

Current Activity ln. c:tpm 

1·11·11 

Counting Room 

1/11/11 

: ',200 
Current Activity In DPM: 1,200 

Activity In Mlcrocurlea (uCI):O.OOt 

Traceability: NIST 

• 

dpm 
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source 1 

Manufacturer 
Nuclide 
Half Life 
TOC 

20.04305 
The 
Th·230 
77000 
1·07·13 

Source Type Pfanchel 
Serial I 13TH2202012 

Year a 

Actlvl1y • TOC 1100.0000 dpm 

Date Source Received: 

Normal Location In Lab: Counting Room 
Date Data Sheet Prepared: lit t/11 
Current Activity In dpm : t, 101 

Current Activity In DPII: t , 100 

Activity In Ml~rocu,l• (uCI):O.Oit 

Traceability: NIIT 

dpm 

.. 

,.. C~· LA.aiiiAT~I·· 
~ --------------------------------------------
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Source I 

Manufacturer 
Nuclide 
Halt Life 
TOC 

20.04301 
ne 
Th·230 
77000 
1·07·13 

Source Type Planchet 
Serial I 13TH2202013 

Year a 

Activity • TOC 1540.0000 dpm 

Date Source Received: 

Normal Location In Lab: Countlnt Room, 

Date Data Sheet Prepared: 1/1 1/11 

Current Activity In dpm : 1,540 dpm 

Current Activity In DPM: 1,140 

Activity In Microcurie• (uCI):0.001 

Traceability: NIIT 

• 



Manufacturer 
Nuclide 
Halt Ufe 
ro·c 

.... ., .. .,.,. ~~wn .. • •ra~•.-u•nc;;nec 

The Serial I 13TH2202014 
Th·230 
77000 Yeara 
1·07·13 

Activity • TOC 1 100.0000 dpm 

Date Source Recalved: 

Normal Location In Lab: Counting Room 

Date Data Sheet Prepar.ed: 1/1 1 /IJ 
Current Activity In dpm : 1,100 

Current Activity In DPM: 1,100 

Activity In Mlcrocurlea (uCI):O. 001 

Tractability: NIST 

dpm 
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=S~Ufl~tP 
'II laNe. 

Radiation a\lftdarda and •"•clc tour• 
lltl IIIII Lane lantl '" NM 1710t 
(101)4?1•1111 PAI(I01)4?1•1101 

Certlfteate of Calibration 
(Alpha Source) 

T1te 'Dgl\11 2M llp"a IOUrll Wll lftllturM 

In a ••• proportional eountet utlfll P.tl .. eounll"' 111. fte alpu 

emleelone from '"• eurfa01 ef U.. aouroe were mNtured at na pllt .. u 

vo11111 to det~tmlne Ill Ia ,,.. rate. Conecllone .. ,. appnld for 

uckaround, coincidence loaa IM ucbcat111 faetlfa ""'" applicable. 

Alplla ataftdard tonM1CMa?A Ia ew HilT referencM 

eouroe uald Ia eetablla"l"' HilT tra ... ttlllf. 

RIP.POI J7210=290 

--~ ..... ~~~~~~= ..... --....... A. Oltll 
Cllklde• ....... 

L--~~~~~~•LGI._._ •. ., •. ,. ......... 
--~ .. .u•uOW .. •~•~----~--~•-•-• ~ -~ ,.,. ,. .. ,.. ., ..... , 
,.... . .,.. . .........., ................... - ... ... 
.... ..... ............ ..... ., .................. rtllnlf ,.,...... .. .., .... ........, ........... ....... 
.,..,... .. ....... ,. ........... - .... fllr .... ,.,. .. 

-•uiM .... •••• ..., fW •• ,...., ..... lllnfl,. ............ _ ......... -....... .. 

431 



Es~uRCEi= 
'Ill INC. 

Rad1atlon etaftdardt aftd •"•ell eouroee 

21t0 Iller Lane ''"" ''• NM 1710t 

(S01)41S•II,I 'AX(I01)471•1101 

Certificate of Calibration 
(Alpha Source) 

,_. 'ftlacl\.11 230 •• , ... 10\ltel ••• ,.,. .... , .. 

'" a a•• proportional counter "''"' P·10 •• ceunllftl ,... ne alptta 

amlttiOftl from till IUrfiM of 1111 tource Will NIIUfM It Ill plltN• 

volt•t• te determine ne Ia cpm rate. Conecuona were appiiH for 

backarou•uf, colncl4tftCI loae aM ••cktcalltr faetora wt.en applicable. 

Alp"a IIIMI.-, !OftH704a21A II 1W HilT rtfttancM 

IOUIM UIM 1ft tata"la"lftl NIIT lracta,UitJ. · 

REP.POI S121G-200 

Active Dlameter(or area) 1,_ llouftllftl Materlat~~-
·---

Total Diameter(• .,.,, 2- '"''''"••·~-~giAo.r .... ___ _ 
----~·~----

- .,.._. . .,.. .. ; 

____ _.1~·~1•~------ a. M _,,. 4a 

____ ol!'!'!l=ooos~~~~--- "'''''''''
'' 

---~OH~~'~-~~~
~---•te ef ,.,,.,,.,.,.... 

----=-:tl'n::.::~d2::.::20
~2001~-----•eurM tltlat ..... ....., 

-----'ao~• ..... 09.._ _____ .weral lftttrtalntr(ltrcent) 

• 

-~~.,: .. ...., ___ •• 11 ... a. ... 
Cllklllla ....... 

.._..&i!!!l.~L~~-~~~~rt!:.---~CII~III~11~1 L .. _ .. 

'?I ..... a. ............... 

__ _. ..... w ... --~11------~--~~ ~
 n..-

(~ .. ,...,.. et1 ..... , 

,.. ......... ...., ........... ., ................ ..... 
, ................... IMII....., ...... tf ......... Ufttertalfttr 

,.,.,... ., .., .... ,.........., -·-··· _ .. _ 
,..,.., ..................... - ............ ~ . ............................................ ........ .. .. -- .... '""' -··,...: ... . 

ACOO.II 
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Es~u-Rcea= 
IJIIINC. 

Aed1atton atandarda and cMclr aour._ 

2110 Slier Lane Saftll '" Nil 1710t 

(101)4 71•1131 ,AX(I01)4 71•1101 

Certificate of Calibration 

(Alpha Source) 

T"he 'ftgls.n ZlO alplta eourct waa meaeurtd 

In I 111 proportional COUftltl Ullftl P.10 II COUftUftl 111. fte afplal 

omlaelont ftoft! IN turfact of tltt eouroe wert meaeurtd at Itt plateau 

vofta11 to detetmiM lla I• cp• rate. COtrtcUoq were applftcl fot 

backtroun•, colnclcltnn lett aM ltackecatttr factore wlata eppllcattre. 

Alpu atandar• tcmi4704127A 11 .. MilT referancM 

eource uatcl 1ft talaltlltltlftl NIIT tracea•nny. 

REP.POt 27210=209 

Active Dremtltr(or artt) 11111 llountlnt llaltrlat • 

Total DlatMttr(or artt) z, Tlalcknta• !!& 

--------~--~~-------''
ML M 

1.18 ...... • 

----~, .... 000~,.~---- ••• , ..... , •• 
---~01:0--.. ... '--...'~'~---

..... Naturellllftl 

___ _.t .. ma~ .. 20u2001 .... ...._ __ _..,._., .. ttrfll IIU.._ 

____ ...,..., • .,.011&.. ____ •• ,, •• , unctrtalatr(ltrceal) 

-A.Jtfv,..../--~~ut'ti:IIZ~I-·--•• ,...,A. 0111 
caarau.a ... .. 

... ~e:IA~,.~~~~-·~I.!t:..._..Ja.tee ........ .. ?:j'iJ Gllllltr Att8fiMI ... .. 

--~----~ .. --·.·------~--,>-•• ••• ~--
(41.. • .. ,.. ert ..... , 

: ....... .,. .. 

fte ..... ..,......, ....
....... ,. ............ -

... ... f- ............. ...,,......, tM ........ tftlll IHirtllntr 

....... "lilT ............................. ...... ,..,... ................... " .. - .... ...., .....,. .. .............. ,.. ......................... .. .............. _ ....... ,.._ ...... .. 
ACOOI. 
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--~~---'Ill INC. 

Recfletron etaftdarde and cttMic eourcee 

2110 Slltr ~ant Santa Pe, Nil 1710t 

(101)4'71•1111 PAI(IOI).?I•IIOI 

Certificate of Calibration 
(Aiphl Source) 

Tile -n-l\a 230 er,t.a eouret wae ""'''"" 

rn a e•• propor11onel couftttf uelnt P•10 11 "untlftl 111. ne arp"-

emlaalone from '"' turfaee of '"' eouroe ••re IMitUtM at ftt plateau 

vonaee to ~''""""' Ill 111 cpm rate. Conect1oftt were '''"" ,., 

baclroroun4, colftclcftnce Iota aM beclcaeetter factore ""'" applle•"•· 

Alp"• ataft41~ toni4704127A le ..., MilT rtflltftet41 

aource uaM Ia tetalllleblnt NIIT traceebftltr. 

RIP .POl 5U10:201 

Aelfve Dlameter(er erta) 1,_ llouftllnl llalerlt.~~ ...... •-.--

Total Dlatneter(er atta) Z' Tl•tckfttt.._•-~O~~u::~~~..._
 ___ : 

----~'~·~----''' 
21 .,. .. 

____ ...,jl .... .-::041 ..... ____ .. a. • 4,. •• 

____ lj&jo • .,..QOM~a~:~"'-' ....... --- •••r•·•urle 

----x::~OH~?r.;•.&IIIJ~..-
--- date of IMIIUflrntnl-

---......c..'mt2111&11j .. ao .. ao..,..lo~-__,j""'• eerlal "'"'"' 

----~'·.a~•a...----
•••rall unctrtalntr(Jtrctnl) 

..-..~IIAI.ill!!lllilll--- ........ A. .,... 
C.ftratlea 111111 .. 

~-_,. ........ ......... .. ., .... ,. ...... ..... 
---tln ... lu .. IIUIIDLM---~--· ...... feat ....... . -

(41'• lleutM 111 .... ) 

,.. ...... ........... .......... u, ............. - .. .... 

feulld ,.. ••••Nil •141rallcan, ...... tl .. ...,.. •~~rtalfttr 

,.,__. ., - .......... lvllr .......... ........ , . ., ........ ....,. ............ - ............. .. ........................ ....,. ......... ........ ............ _.., .. ...,.._ ..... __ . 
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= ~ ,., .., .. w .. -

'II I INC. 

RadtaUoft ttlftdarda and clltcll aovr011 

2110 llltf · LIM lantl Pe. Nil 17Ht 

(S01)471•11SI PAI(IOI)471•1101 

Certificate of Calibration 
(Alpha Source) 

no · 'ft!;Cl\ft 230 tlp"l tOUtCO Wll lfteltUrM 

In a 111 proportional counter utlftt P•11 11 counll"' ,... 111e alpu · 

emlaalone from tile aurface tf "'' touroe were meaeurtd at ne plateau 

volt111 to cletermlne n. b CJM rale. CorrHtlone were applfecf for 

baclc1round, colncldlftCO '"' IN Nclcacatter factore wtaen appllcattle. 

Alpha atan4a~ !ODI1701,27A II ow NIIT referenced 

aource uelcl In ••ta'"'"l"' NIIT lftceabnttr. 

RIP.POI 57210=200 

Active Dlamater(er area) 1!1!1 llountlftl Material~ ~--•----

Total Dlametar(w area) z, ntclc"''' ~ -~~• .... r~L----· 

----~ .. ~----''' . .,.. .. 
---~..,.\·1.11209~-

---·- I. M _,_ Ca 

---.-..J'~·a'IOOCIM~~--
-•••r•·•urle 

---~QH7~~-t!'!!J~-
--·t1 ef NIIUrtmtftl 

lmt2202011 ... ,. llflll ftUfftMr 

____ _...l,yD~&... ___ __.awetall UftllftllftiJ(fllllftl) 

_, .. ~ ... ·:t ... ~~~~a:! ... ~l:l-· --=~.~. o: ••• 
..... ~~,..z~~~tt.~~_.~·~l-=----:~.:~:-~. ~==-....... 
_ __.lna~IL.J.IIIM-.tM-., __ ~--',.t-1 ..... NIUftl , .... ,_, .. ., ..... , 
,. .., .. .........., ........ ,.,... ......... - ... ... ......................... ...., .............. ........... ,. ....... ., ..., .......... .., •... ,. ......... ...... .....,_ ...... ,., .................. ..., ........ . 
IMIIUM II .. lfltl• .... fir ...,_..., ........ .... ............ - ....... ,.. .... ,........ 
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~ ~tl'une.,c:a-

'II'•Nc. 
lltacftaUoft etaftdardl aftd IMclc eouroee 

lltt Ill• Lane laftll , .. Nil 1710t 

(101)47t•lltl 'AI(I01)47t•IIOI 

Certlneate of Calibration 
(Alpha Source) 

1'1\e ,_l\8 230 IIP"I IOUtM Wll fMIIUtM 

'" 1 ••• proptttfonel couftter "''"' ,.,, •• """""' pa. ne alpu 

emleelona fro111 Ute eurfa• If tfte aourM were meaeur .. at ftl plateau 

voltaae te determlfte Ill a. cp• rate. COtrectiMe • .,. applied for 

••cteround, colftcldence toea aiMI ••ckacattar faetefe wHa applfcaltlo. 

Alpfta IIIMI" tcmlt701f21A 18 .. NIIT reforencM 

eource UIM Ia llla.Uaalftt NIIT INCN,IUtJ, 

RI,.POI 5121.,209 

Activo Dlameter(er arM) 1._, llountlnt llatttla"""t_,.M.__ __ 

Telal DIIIMIIt(tf lttl) 2
7 

'Riclcno•• 0.3 

----PI1~1Lh-----·--
M .. b 

--~~~~~-~-----&. • -...... 
---~'~·qopn~~--- ••• , •.•• , •• 
---~01=97~~.,~~~---.......... .,,. ..... ____ ,&ll:mg~~•tMm.,.t .. a ___ ... ,.. eortal ••• 

____ ... s~·"a------•••rall •ftctrtalnlr(ltretftQ 

ACOGI. 
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!S~Ut1~1:P 
IJIIaNc. 

Radtat10ft ltlftdarda IM cl\tCk IOUtOM 

1111 lllef LIM lanta ,.. Nil 17101 

(101).71•1111 PAI(I01).7S•IIOI 

Certlftcate or Calibration 
(Alpha Source) 

TM 'ftwla8 2M alplaa IOUfM Wll NIIUf .. 

1ft 8 Ill propOttiOftll MUfttll Ullftt P•10 II COUftllftl 11e. TIMt llpq 

emleelone fro• dae eurface ef tlae eource were meaeurect at fte ,C.t••• 
voatae• te dttermlfte ne Ia ,,. rete. Correction• were apJIIM for 

uckerouft4. nlncNtnee tea• aM ••ctcacauer factora wMn appllca•le. 

AlpM aiiiMfiN toiM704•m Ia 1411 NIIT tlfttll'cM 

eource UIM .. Mtl,lllllftl NIIT tractabllltr. 

RIP.POI J7210=2CI n 

Active Diluter(• arM) 11 llounllnt llaterla_L.,. ....,.-.. __ _ 

Tetal Diameter(• area) 2
2 'hlcllnea• . o.r 

----~-~~---.,
- 49 ... .. 

______ _.l ... Hf .... ,__ ___ .... 71 ..... . 

____ ._~liP·~,~---: ••• , •.•• , •• 
---~~~~~~--~----... ef lftiiiUrtmenl 

___ ..&.l,maUIII .. ao&l• .... ,,.__ _ _.. • ..,.. ,,,,., ,. .... .., 

_____ , ..... •-----•••rail •ncertalftlr(JereenQ 

....,_ __ ...... A. 0111 

Cllkalle• ..... .., 

=-=-~~ ........ .. ..., .... ,. ........ .. 
--~----~ ... --~ • ._--~~--.. --· ~ n..-
,,.. • •• ,.. ert .... , 

fte ...... ••r1llllf .... •aeuremaftl II .... a II .. .... 

.................. ..
.,,....., ..........

........ 111 .... 

.. , ..... -.., ........ ...., .... ,....,... ......... ,. ............ ,. ................. .., ....... . .... ,., .................... ..., .......... .. ,. ........ _................... . . 

ACOOI. 

437 



. . 

=s~Ufl(;tP 
IJIIIHC. 

Radlatloft etarwlarda aNI •"••• '"''* 
lltt IIIII Lent lanta Pt, Nil 17Ht 
(101)471•1111 PAI(IOIJ471•1101 

Certlnc:ate of Calibration 
(Alpha Source) 

. 
,.. "&'lsa 2J9 .., ... IMfM Wll lftiiiUM 

1ft • ••• proportional eounw uelftl P.tl u Muntlftl pt. Tile alpu 

tmiiiiOftl ffOift U.e IUrfiM tf .. 11uroe Wltl lftNIUtM II ftl , .. , .... 

YOIIIII te Cttttmlnl lie Ia .,. llle. CerrtcdOM wert lppftld fll 

uctaroun._ coincidence toea IN Mcbeattlf feetere wtaea ,,,., •• ,.._ 

Alplta etencte,. toftM704a7a le ew NIIT reterenc .. 

eouree ueed Ia utaltllelalftl NIIT traMIItllltr. 

RIP.POI smf:2M 

Active DlltMIIr(Or arM) tt• IIOuftCiftl Materlai~~-=·:::..---

Telel Dlameler(or areal I' Tlalctnee• I.D 

--------~•~M~-------•J~ • 
-----:':·•=.------- a. • 

p.aaaJJ ••• , •••• , •• 

____ __;OH7:::::;;;~=1.c:J~---· ........... ,. ....
. 

-------IUDADI~·~-~ltL-----~••M•~•-~ ~al
 ..... 

____ __.,:..~·•a...------•"ran ••••rtalntr(ltrataO 

L--~_.. ......... . ... ., •. ,..... ..... .. ....... , ........... .. ,,,. ,...,.. .., .... , • 
,.. ..... ••lflfllf .... _ ............. - ...... 
...... ... ••• , .......... ...., ....

.......... MMrtalntr .......... .., ........... ._ _ ........ ....... .... ., ............ ,. ........................ .. __ ............. - ................... .. ........... _ ........ -...... .. 
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= ~Q;)UM~Iiir 
'll*••c. 

Re&Utft ltlftCiatda IM ct.tclc IOUfMI 

lltl 11111 Lane lanll re, Nil I?IOt 

(101).71•1111 PAX(IOI).?I•IIOI 

Certificate of Calibration 
(Alpha Source) 

""- ,..l\1! 230 IIJIII 10Urt8 Wll INIIUfM 

In • ,.. Jro,.Uonal counter utlftt P•11 •• coufttlftl 111. fte afJfNI 
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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 I -,) 4 -<tfl r o-,3 

2) Instrument Run Log ../ \1-::)4-98 7 
3) Instrument Printouts •./ il <i4-98 Cleo 
4) Sample Measurement Activity Calculation Report ~ 1 I <i4-<f<Z~ (00 
5) Instrument Daily Calibration ...- i I-J.4 -9f: Qry 
6) Background Printouts .,...- 1)-;)4-<jf, ~1 
7) Efficiency and Background Acceptance Criteria / tl -J1-9B C!trg 

8) Standards Preparation Log ,c i h)4-L[S: f!a-d 
9) Standards Certification --- ; 1 -a4 -£1'Ci <''1 
10) Control Charts ..c:= \I-64-9B (I(? 
11) Source Calibration Certificates v·..,.... i l-J4 .qe) Qo 

. 
Comments: .Ll>f-.-. -""'j;"'. Lt_-"· =--"~__;"-: _,. _-:;,_· '_:

1 
...... C_,cJ-=-r,...::;u._j=:....:J o...=· ;_l_"-'d..;::;_,]y~J.-'--'C."""'~"---'-=-Y-·)._-"'--t-"-._ ~-· ---""'"""'iO.=-'--r"'-'N:::o.-,1,........,~,:.-·~-"-<J-~-f._·__,c.'""·;,U_:

1

_..iit-~""': 4"""'-.;,"""!J 
vU 

CORE LABORATORIES 



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 95o/o (pCi I unit volume)=--:------__!.___.------~---~ 
(Volume x Method Efficiency x 2.22 dpml pCi) 

3.) Calculation of strontium 90 Lower Limit of Detection (LLD): 

4.66x Bkg cpm 
BkgCT 

LLD (pCi I unit volume) = -=-----------=---------~ 
(Volume x Method Efficiency x 2.22 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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~ LABORATORIES 

Analysis s-eq C')o Analyst ..A4b 

Sample 
m 

J /lrn.-_s 
I~ 

4-

FORM RAOCHEM-49, REV II .J 

Sample 
Vol 
L,& 

f) • 5L 

l 
\ 

. 

.L 

SAMPLE VOLUME BOOK 

SOP CA-GLR-01.0 Rev l 
Date ---1J1<2ooa..i/t.:::::J4..._,,(....1;.~~--

\ 

-----

Book Number 9 8 0 31 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 
... mple 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] 

llff. Alpha 

llff. Beta 

Spillover 

T(1/2) Alpha [days] 

T(1/2) Beta [days] 

Manu£. 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 

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

60.0 

2 

0.000 

0.000 

1.00 

1.00 

0.410 

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

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1. 00 

0.466 

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

60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0. 471 

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

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. 00 

1. 00 1. 00 

0.519 0.490 

--!--!-- --!--!--
--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--

60.0 60.0 

9 

0.000 

0.000 

1. 00 

1. 00 

0.516 

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

60.0 

Sample Results 

Measurement 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 

--/--/--

--!--!--
60.0 

Guard [cpm] 1093 

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 
0.667 22.3 1 
0.533 25.0 1 
0.500 25.8 1 
0.633 22.9 1 
0.200 41.0 1 
0.467 26.8 1 
0.633 22.9 1 
0.333 31.5 1 
0.367 30.2 1 
0.533 25.0 1 

BETA 
CPM %Error Cat 

1------1------1---1 
2.98 11.4 1 
16.5 4.54 1 
17.7 4.38 1 
2.27 13.2 1 
2.46 12.0 1 
2.81 11.6 1 
2.63 12.4 1 
2.42 12.6 1 
2.64 11.8 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 

Sample Results 

Measurement Date 16.10.98 Time 14:43:15 

Page: 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

2 

Guard [cpm] 1091 

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 
0.600 23.5 1 
0.300 33.3 1 

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 
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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 15:13:20 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 3/6 

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 
0.233 37.8 1 
0.333 31.5 1 
0.333 31.5 1 
0.400 28.8 1 
0.100 58.0 1 
0.600 23.5 1 
0.300 33.3 1 
0.333 31.5 1 
0.133 50.4 1 
0.267 35.2 1 

Guard [cpm] 1091 

BETA 
CPM %Error Cat 

1------1------1---1 
1. 96 13.6 1 
16.4 4.53 1 
15.9 4.62 1 
1.81 14.6 1 
3.45 9.95 1 
2.14 13.7 1 
1.52 16.1 1 
1.52 16.5 1 
1.50 15.4 1 
1. 87 14.0 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 15:43:24 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 

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 
0.133 50.4 1 
0.233 37.8 1 
0.233 37.8 1 
0.333 31.5 1 
0.333 31.5 1 
0.233 37.8 1 
0.233 37.8 1 
0.300 33.3 1 
0.067 70.1 1 
0.167 44.9 1 

Guard [cpm] 1073 

BETA 
CPM %Error Cat 

1------1------1---1 
1.57 15.0 1 
14.4 4.83 1 
17.3 4.41 1 
1.48 16.2 1 
2.16 13.1 1 
2.22 12.7 1 
1.10 19.1 1 
1.24 18.4 1 
1.70 14.2 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 

Sample Results 

Measurement Date 16.10.98 Time 16:13:29 

Page: 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 5/6 

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 
0.200 41.0 1 
0.167 44.9 1 
0.233 37.8 1 
0.133 50.4 1 
0.200 41.0 1 
0.267 35.2 1 
0.167 44.9 1 
0.233 37.8 1 
0.267 35.2 1 
0.267 35.2 1 

Guard [cpm] 1087 

BETA 
CPM %Error Cat 

1------1------1---1 
1.34 16.6 1 
15.9 4.60 1 
17.6 4.37 1 
1.17 17.5 1 
2.06 13.2 1 
1.70 14.7 1 
1.70 14.6 1 
1.82 14.4 1 
1.60 15.4 1 
1.67 14.9 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: 6 

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 

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 

Guard [cpm] 1090 

ALPHA BETA 
CPM %Error Cat CPM %Error Cat 

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

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 

1.41 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 
CPM %Error Cat Num 

1------1------1---1---1 
1.81 5.87 1 6 
15.8 1.89 1 6 
16.8 1.83 1 6 
1.58 6.39 1 6 
2.39 5.05 1 6 
2.13 5.42 1 6 
1.80 5.99 1 6 
1.71 6.21 1 6 
1.78 5.90 1 6 
1.94 5.65 1 6 
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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 
T~770 Number 2 User File: SR90/YT90 

nple Set: SR584721 
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 

0.526 

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

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.496 

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

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1. 00 

0.574 

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

60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0.511 

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

60.0 

Sample Data File: SR584721 
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 

0.543 0.413 0.496 0.363 0.411 

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

60.0 60.0 60.0 60.0 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 

--/--/--

--1--1--
60.0 

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 8 985847-008 0.567 24.2 1 3.47 10.4 1 
2 9 985847-009 0.533 25.0 1 2.20 13.4 1 
3 10 985847-009 MS 0.667 22.3 1 15.7 4.70 1 
4 11 985847-009 MSD 0.533 25.0 1 16.6 4.54 1 
5 12 985847-010 0.567 24.2 1 2.76 11.9 1 
6 13 E 0.067 70.1 1 1. 94 13.3 1 
7 14 E 0.133 50.4 1 1. 60 14.9 1 
8 15 E 0.033 100.0 1 1.75 13.8 1 
9 16 E 0.100 58.0 1 4.46 8.70 1 

10 17 985847-011 0.733 21.3 1 2.40 12.8 1 
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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: 

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 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 
0.467 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 
0.700 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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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: 

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# Sp1# 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 37.8 1 
0.367 30.2 1 
0.567 24.2 1 
0.333 31.5 1 
0.267 35.2 1 
0.200 41.0 1 
0.033 100.0 1 
0.067 70.1 1 
0.200 41.0 1 
0.400 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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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 

Sample Results 

Measurement Date 16.10.98 Time 15:43:10 

Page: 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 

4 

Guard [cpm] 1090 

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 

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 
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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: 

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 

404 
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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: 

Sample Results 

Measurement Date 16.10.98 Time 16:43:19 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 6/6 

Guard [cpm] 1083 

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 0.367 30.2 1 1.91 14.2 1 
2 9 985847-009 0.100 58.0 1 1.42 15.7 1 
3 10 985847-009 MS 0.133 50.4 1 16.0 4.59 1 
4 11 985847-009 MSD 0.233 37.8 1 15.9 4.61 1 
5 12 985847-010 0.333 31.5 1 1. 85 14.4 1 
6 13 E 0.033 100.0 1 1. 79 13.7 1 
7 14 E 0.000 0.000 1 1. 70 14.0 1 
8 15 E 0.033 100.0 1 1.25 16.4 1 
9 16 E 0.033 100.0 1 3.59 9.68 1 

10 17 985847-011 0.167 44.9 1 2.03 13.1 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 8 985847-008 0.361 12.4 1 6 2.47 5.02 1 6 
2 9 985847-009 0.389 12.0 1 6 1. 75 6.09 1 6 
3 10 985847-009 MS 0.361 12.4 1 6 15.1 1. 94 1 6 
4 11 985847-009 MSD 0.367 12.3 1 6 16.0 1. 88 1 6 
5 12 985847-010 0.344 12.7 1 6 2.30 5.21 1 6 
6 13 E 0.106 23.0 1 6 1. 88 5.52 1 6 
7 14 E 0.044 35.4 1 6 1.52 6.12 1 6 
8 15 E 0.050 33.3 1 6 1.41 6.34 1 6 
9 16 E 0.106 23.0 1 6 3.94 3.78 1 6 

10 17 985847-011 0.383 12.0 1 6 2.03 5.50 1 6 
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Comment: SR89/90 SAMPLES 
T-770 Number 3 User File: SR90/YT90 
...... nple 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(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 

1. 04 

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

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.847 

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

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1.00 

0.839 

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

60.0 

4 

0.000 

0.000 

1. 00 

1. 00 

0.883 

--/--/--

--/--/--
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 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 

0.808 1. 02 1.33 0.854 0.649 

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

60.0 60.0 60.0 60.0 60.0 

Sample Results 

Measurement 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 

1.12 

--/--/--

--/--/--
60.0 

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 12 985847-012 0.667 22.3 1 4.01 10.6 1 
2 13 985847-013 0.500 25.8 1 3.28 11.2 1 
3 14 MB1SR1014 BLK 0.533 25.0 1 2.72 12.7 1 
4 15 MB2SR1014 MB 0.600 23.5 1 2.04 15.6 1 
5 16 ST1SR1014 EFF 0.533 25.0 1 17.6 4.45 1 
6 17 E 0.200 41.0 1 28.9 3.42 2 
7 18 LC1SR1014 LCS 0.833 20.0 1 19.0 4.46 1 
8 19 LC2SR1014 LCS 0.733 21.3 1 17.5 4.50 1 
9 20 ST2SR1014 EFF 0.533 25.0 1 15.9 4.65 1 

10 21 E 0.100 58.0 1 1. 32 17.3 1 
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Sample Results 

Measurement Date 16.10.98 Time 14:43:20 

Page: 

Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

2 

Guard [cpm] 1074 

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:3a 

ALPHA 
CPM %Error Cat 

1------1------1---1 
0.533 25.0 1 
0.467 26.8 1 
0.500 25.8 1 
0.633 22.9 1 
0.433 27.7 1 
0.133 50.4 1 
0.433 27.7 1 
0.633 22.9 1 
0.400 28.8 1 
0.033 100.0 1 

BETA 
CPM %Error Cat 

1------1------1---1 
3.51 11.2 1 
2.01 15.1 1 
2.08 14.8 1 
2.41 14.1 1 
19.3 4.23 1 
28.2 3.45 2 
17.9 4.47 1 
16.9 4.57 1 
17.4 4.43 1 
1.83 13.8 1 
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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 

. 2.27 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 

Measurem.# (S-deviations) 

3 

Det# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
--1---------------l-----------------------------------------------------------
lb 1 1.4 4.7 0.3 -1.0 0.1 0.3 -0.5 0.9 -0.8 -0.8 

lOb 1 -0.5 -0.1 4.4 -1.0 -0.5 -0.6 -1.0 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 

n~t# Outlier(> 4.0S) 1 2 3 4 5 6 7 8 9 10 
--l---------------l-----------------------------------------------------------
3b 1 -0.3 -0.2 0.5 0.1 1.7 -1.0 -0.5 4.9 1.4 -1.7 

45S 
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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 

Guard [cpm] 1066 

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 0.433 27.7 1 3.18 11.6 1 
2 13 985847-013 0.267 35.2 1 2.97 11.3 1 
3 14 MB1SR1014 BLK 0.333 31.5 1 1.75 15.7 1 
4 15 MB2SR1014 MB 0.333 31.5 1 1.41 18.2 1 
5 16 ST1SR1014 EFF 0.400 28.8 1 18.1 4.36 1 
6 17 E 0.067 70.1 1 27.8 3.47 2 
7 18 LC1SR1014 LCS 0.300 33.3 1 17.7 4.45 1 
8 19 LC2SR1014 LCS 0.500 25.8 1 17.3 4.49 1 
9 20 ST2SR1014 EFF 0.367 30.2 1 15.0 4.77 1 

10 21 E 0.100 58.0 1 2.32 12.6 1 

Detectors with Trend:10a 
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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 

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 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 1 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 19.3 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 
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c~mment: BACKGROUND AND CALIBRATIONS UPDATE DAILY 
70 Number 1 User File: CALIBRARTIONS 

~ple 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 

1 2 3 4 

BG Alpha [cpm] 0.067 0.167 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 

llff. 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 01.07.93 01.07.93 

Time 12.00 12.00 12.00 12.00 

Normalization 60.0 60.0 60.0 60.0 

Sample Data File: C1101698 
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 

0.133 0.133 0.200 0.033 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 

0.519 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 

01.07.93 Ol. 07.93 01.07.93 01.07.93 Ol. 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 7:22:37 
Measuring Time [min:sec] Elapsed 0000:02 Preset 0000:01 Cycle 1/1 

1 

10 

O.U3 

1.83 

0.272 

0. 356 

0.474 

157936 

10560 

01.07.93 

12.00 

01.07.93 

12.00 

60.0 

Guard [cpm] 1020 

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 

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 0.000 1 
0.000 0.000 1 
0.000 0.000 1 
0.000 0.000 1 

Ini~ 
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Cnmment: BACKGROUND AND CALIBRATIONS UPDATE DAILY 
'70 Number 2 User File: CALIBRARTIONS 

::.. •• % •• dple 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 

1 2 3 4 

BG Alpha [cpm] 0.233 0.167 0.033 0.033 

BG Beta [cpm] 1.70 1.37 1. so 1.43 

Bff. Alpha 0.278 0.280 0.282 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 

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: 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 [cprn] 870.0 

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 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 &? t978' 
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 
178.4 74.1 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 

~.",nple Set : CALIBRATION UPDATE 
HV-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 1.63 

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 

0.292 0.289/ 0.275 0.247 0.292 

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 01.07.93 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 7:24:22 
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 

12.00 

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 UPDATE 
8 4298 DAILY UPDATE 
9 4299 DAILY UPDATE 

10 4300 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 
0.000 0.000 1 
0.000 0.000 1 

Date Next Calibration Due cfJvit9. t2'if"' 
~~D~a~t~e+7~~~-----

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 
0.000 0.000 1 
0.000 0.000 1 

In~ 
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~~mment: BACKGROUND AND CALIBRATIONS UPDATE DAILY 
70 Number 4 User File: CALIBRARTIONS 

"'' ,.,nple 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 

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 

Sample Data File: C4101698 
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 

0.133 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 

0.237 

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 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~;~ 
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~ 
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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 
770 Number 1 User File: SR90/YT90 

.., .,nple Set: SR584712 
HV-Meas.Counter [V] = 1600 
Statistical Error Definition: 1 standard 

Category List [CPM] : 

Category 
1 
2 
3 

BG Alpha [cpm] 

BG Beta [cprn] 

Eff. Alpha 

Eff. 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 

0.314 

--!--!--
--!--!--

60.0 

2 

0.000 

0.000 

1. 00 

1. 00 

0.309 

--1--1--
--!--!--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1.00 

1.00 

0.342 

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

60.0 

4 

0.000 

0.000 

1. 00 

1.00 

0.314 

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

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. 00 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--/--

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 

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. 54 15.1 1 
2 12 985847-001 MS 0.400 28.8 1 14.9 4.76 1 
3 13 985847-001 MSD 0.233 37.8 1 15.5 4.65 1 
4 14 985847-002 0.267 35.2 1 1.48 15.5 1 
5 15 985847-003 0.233 37.8 1 1. 96 13.4 1 
6 16 985847-004 0.300 33.3 1 1. 93 13.6 1 
7 17 985847-005 0.267 35.2 1 1. 88 13.8 1 
8 18 985847-006 0.233 37.8 1 1.32 16.5 1 
9 19 985847-006 MD 0.300 33.3 1 1.46 15.8 1 

10 20 985847-007 0.233 37.8 1 1. 89 13.6 1 

186 



I, 

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 

Sample Results 

Measurement Date 26.10.98 Time 7:43:34 

Page: 

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 985847-003 0.200 41.0 1 1. 90 13.5 1 
6 16 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 

467 
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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: 

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 985847-001 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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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: 

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 16.2 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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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 

Sample Results 

Measurement Date 26.10.98 Time 9:13:48 

Page: 

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 

170 
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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: 6 

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. 22 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 
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 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 5.73 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 

171 
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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 

Page: 

Comment: SR89/90 SAMPLES 2 ND COUNT 
? 770 Number 2 User File: SR90/YT90 
'-'""'nple Set: SR580222 
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 

1 2 3 4 

BG Alpha [cpm] 0.000 0.000 0.000 0.000 

BG Beta [cpm] 0.000 0.000 0.000 0.000 

Eff. Alpha 1. 00 1. 00 1. 00 1. 00 

Eff. Beta 1. 00 1. 00 1. 00 1. 00 

Spillover 0.338 0.314 0.307 0.311 

T (1/2) Alpha [days] 

T (1/2) Beta [days] 

Manuf. Alpha Date --1--1-- --/--1-- --!--!-- --/--1--
Manuf. Beta Date --1--1-- --!--!-- --!--!-- --1--1--
Normalization 60.0 60.0 60.0 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-- --/--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--1--
--1--/-- --/--/--

60.0 60.0 

9 

0.000 

0.000 

1. 00 

1. 00 

0.391 

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

60.0 

Sample Results 

Measurement 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 

o.ooo 

1. 00 

1. 00 

0.389 

--1--1--
--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---1 
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 2.46 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 

472 
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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 

Page: 

Sample Results 

Measurement Date 26.10.98 Time 7:43:29 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 2/6 

Guard [cpm] 1070 

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 0.500 25.8 1 2.43 12.3 1 
2 9 985847-009 0.367 30.2 1 1.12 18.4 1 
3 10 985847-009 MS 0.400 28.8 1 28.0 3.46 2 
4 11 985847-009 MSD 0.367 30.2 1 29.9 3.35 2 
5 12 985847-010 0.367 30.2 1 1.48 15.8 1 
6 13 985847-011 0.133 50.4 1 2.22 12.4 1 
7 14 E 0.100 58.0 1 1. 23 16.7 1 
8 15 985847-012 0.333 31.5 1 1. 72 14.5 1 
9 16 E 0.200 41.0 1 5.19 8.10 1 

10 17 985847-013 0.567 24.2 1 2.05 13.7 1 

2 
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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 

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 

Guard [cpm] 1064 

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 0.233 37.8 1 2.22 12.5 1 
2 9 985847-009 0.067 70.1 1 l. 71 14.1 1 
3 10 985847-009 MS 0.467 26.8 1 27.4 3.50 2 
4 11 985847-009 MSD 0.300 33.3 1 30.1 3.33 2 
5 12 985847-010 0.167 44.9 1 1. 25 16.9 1 
6 13 985847-011 0.367 30.2 1 2.41 12.2 1 
7 14 E 0.133 50.4 1 1.49 15.2 1 
8 15 985847-012 0.100 58.0 1 1. 60 14.6 1 
9 16 E 0.000 0.000 1 4.83 8.30 1 

10 17 985847-013 0.367 30.2 1 2.16 13.0 1 

3 
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26.10.98 
7:12 

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: 

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 

1 '75 
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26.10.98 
7:12 

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 

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 0.367 30.2 1 2.08 13.2 1 
2 9 985847-009 0.567 24.2 1 1. 39 16.8 1 
3 10 985847-009 MS 0.267 35.2 1 28.5 3.43 2 
4 11 985847-009 MSD 0.100 58.0 1 30.3 3.32 2 
5 12 985847-010 0.300 33.3 1 1. 77 14.2 1 
6 13 985847-011 0.133 50.4 1 2.36 12.1 1 
7 14 E 0.233 37.8 1 1. 29 16.7 1 
8 15 985847-012 0.300 33.3 1 1. 84 14.0 1 
9 16 E 0.133 50.4 1 4.41 8.77 1 

10 17 985847-013 0.267 35.2 1 1. 80 14.1 1 

476 
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S A M P L E M E A S U R E M E N T 

Page: 6 

Sample Results 

Measurement Date 26.10.98 Time 9:43:48 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 6/6 

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 8 985847-008 0.300 33.3 1 2.27 12.5 1 
2 9 985847-009 0.367 30.2 1 1.12 18.4 1 
3 10 985847-009 MS 0.267 35.2 1 29.8 3.35 2 
4 11 985847-009 MSD 0.333 31.5 1 29.9 3.35 2 
5 12 985847-010 0.500 25.8 1 1. 61 15.3 1 
6 13 985847-011 0.333 31.5 1 1. 39 16.3 1 
7 14 E 0.233 37.8 1 1. 76 14.2 1 
8 15 985847-012 0.433 27.7 1 1. 62 15.1 1 
9 16 E 0.167 44.9 1 4.30 8.90 1 

10 17 985847-013 0.133 50.4 1 2.41 11.9 1 

Average of 6 cycles 

ALPHA BETA 
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 8 985847-008 0.328 13.0 1 6 2.21 5.18 1 6 
2 9 985847-009 0.300 13.6 1 6 1.47 6.40 1 6 
3 10 985847-009 MS 0.356 12.5 1 6 28.6 1.40 2 6 
4 11 985847-009 MSD 0.317 13.3 1 6 30.3 1.36 2 6 
5 12 985847-010 0.322 13.1 1 6 1.65 6.05 1 6 
6 13 985847-011 0.239 15.3 1 6 2.30 5.03 1 6 
7 14 E '0.200 16.7 1 6. 1.32 6.70 1 6 
8 15 985847-012 0.333 12.9 1 6 1.87 5.66 1 6 
9 16 E .-Q.:I::-4-~··· . 19·; ::;L. _ _l_ . . 6 ····4--;38- ····3. 59 1 6 

10 17 985847-013 0.300 13.6 1 6 2.14 5.29 1 6 
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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 

Page: 

Comment: SR89/90 SAMPLES 
T 770 Number 3 User File: SR90/YT90 
"''""inple Set: SR584732 
HV-Meas.Counter [V] = 1625 
Statistical Error Definition: 1 standard 

Category List [CPM] : 

Category 
1 
2 
3 

BG Alpha [cpm) 

BG Beta [cpm) 

Eff. Alpha 

Eff. Beta 

Spillover 

T(l/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 

0.331 

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

60.0 

2 

0.000 

0.000 

1. 00 

1.00 

0.324 

--!--!--
--!--!--

60.0 

High 
20.0 

100.0 

3 

0.000 

0.000 

1. 00 

1. 00 

0.359 

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

60.0 

4 

0.000 

0.000 

1. 00 

1.00 

0.325 

--!--!--
--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 o.ooo 0.000 0.000 

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

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

0.351 0.906 0.390 0.346 0.326 

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

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

60.0 

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 1 MB1SR1014 BLK 0.300 33.3 1 2.63 11.5 1 
2 2 MB2SR1014 MB 0.433 27.7 1 1. 99 13.5 1 
3 3 ST1SR1014 EFF 0.467 26.8 1 15.1 4.73 1 
4 4 LC1SR1014 LCS 0.167 44.9 1 15.9 4.59 1 
5 5 ST2SR1014 EFF 0.400 28.8 1 27.5 3.50 2 
6 6 E 0.200 41.0 1 15.1 4.76 1 
7 7 E 0.133 50.4 1 1. 95 13.3 1 
8 8 LC2SR1014 LCS 0.333 31.5 1 28.5 3.43 2 
9 9 E 0.200 41.0 1 0.868 20.5 1 

10 10 E 0.167 44.9 1 1. 65 14.5 1 
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26.10.98 
7:14 

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 

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 0.300 33.3 1 3.07 10.7 1 
2 2 MB2SR1014 MB 0.267 35.2 1 1. 98 13.3 1 
3 3 ST1SR1014 EFF 0.433 27.7 1 15.0 4.74 1 
4 4 LC1SR1014 LCS 0.233 37.8 1 15.5 4.66 1 
5 5 ST2SR1014 EFF 0.467 26.8 1 27.4 3.50 2 
6 6 E 0.267 35.2 1 15.7 4.68 1 
7 7 E 0.267 35.2 1 2.03 13.3 1 
8 8 LC2SR1014 LCS 0.300 33.3 1 27.8 3.47 2 
9 9 E 0.167 44.9 1 1. 21 17.1 1 

10 10 E 0.200 41.0 1 1.17 17.5 1 

Detectors with Trend: 3b 
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26.10.98 
7:14 

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 

480 

3 



26.10.98 
7:14 

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 [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 4/6 

4 

Guard [cpm] 1040 

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 0.300 33.3 1 2.63 11.5 1 
2 2 MB2SR1014 MB 0.200 41.0 1 1. 70 14.3 1 
3 3 ST1SR1014 EFF 0.367 30.2 1 13.9 4.93 1 
4 4 LC1SR1014 LCS 0.200 41.0 1 14.7 4.78 1 
5 5 ST2SR1014 EFF 0.200 41.0 1 26.7 3.54 2 
6 6 E 0.067 70.1 1 16.3 4.53 1 
7 7 E 0.133 50.4 1 2.28 12.3 1 
8 8 LC2SR1014 LCS 0.433 27.7 1 29.5 3.38 2 
9 9 E 0.167 44.9 1 1.18 17.3 1 

10 10 E 0.167 44.9 1 1.45 15.6 1 
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26.10.98 
7:14 

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

Page: 

Sample Results 

Measurement Date 26.10.98 Time 9:15:08 
Measuring Time [min:sec] Elapsed 0030:00 Preset 0030:00 Cycle 5/6 

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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26.10.98 
7:14 

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

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 

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 MB1SR1014 BLK 0.500 25.8 1 2.50 12.0 1 
2 2 MB2SR1014 MB 0.167 44.9 1 1.51 15.2 1 
3 3 ST1SR1014 EFF 0.167 44.9 1 14.7 4.77 1 
4 4 LC1SR1014 LCS 0.367 30.2 1 15.0 4.74 1 
5 5 ST2SR1014 EFF 0.267 35.2 1 28.2 3.44 2 
6 6 E 0.200 41.0 1 16.7 4.51 1 
7 7 E 0.133 50.4 1 1. 68 14.4 1 
8 8 LC2SR1014 LCS 0.667 22.3 1 31.0 3.29 2 
9 9 E 0.267 35.2 1 0.946 19.9 1 

10 10 E 0.033 100.0 1 1. 06 17.9 1 

Average of 6 cycles 

ALPHA BETA 
Det# Spl# Spl. Name 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 LC1SR1014 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 ~ 1.91 1 6 
7 7 E 0.183 17.4 1 6 ~.eo 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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26.10.98 
10:17 

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 

~le Set: CALIBRATION UPDATE 
Rv-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 

Eff. 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 

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 0.100 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 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 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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26.10.98 
10:17 

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 
J~770 Number 2 User File: CALIBRARTIONS 

.1ple Set: CALIBRATION UPDATE 
H"-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 

2 3 4 

BG Alpha [cpm] 0.300 0.200 0.233 0.100 

BG Beta [cpm] 2.17 1. 33 1. 07 0.933 

Eff. Alpha 0.279 0.281 0.281 0.275 

Eff. 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. 01.07.93 01.07.93 01.07.93 01.07.93 

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

Beta 
Low High 

0.000 20.0 
20.0 100.0 

100.0 

5 6 7 8 \,: 0.133 0.033 
0(00 

0.067 

1.63 1. 97 .57 1. 70 .17 

0.277 0.287 0 ·f76 0.245 0 273 
l 

0. 363 0.371 0.489 0.375 0.\383 
\ 

0.322 0.340 0.329 0.~91 

157936 157936 157936 157~36 

10560 10560 10560 10560 

01.07.93 01.07.93 01.07.93 01.07.~3 

1 

10 

0.200 

1. 77 

0.267 

0.374 

0.389 

157936 

10560 

01.07.93 Alpha Date 

Time 12.00 12.00 12.00 12.00 12.00 12.00 12.00 "\ ""' 
Manuf. Beta Date 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.93 01.07.9 01.07.93 

Time 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.0 12.00 

Normalization 60.0 60.0 60.0 60.0 60.0 60.0 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 

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

1 4361 DAILY UPDATE 
2 4362 DAILY UPDATE 
3 4363 DAILY UPDATE 
4 4364 DAILY UPDATE 
5 4365 DAILY UPDATE 
6 4366 DAILY UPDATE 
7 4367 DAILY UPDATE 
8 4368 DAILY UPDATE 
9 4369 DAILY UPDATE 

10 4370 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 
0.000 0.000 1 
0.000 0.000 1 

Guard [cpm] 1200 

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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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 
J"t:\770 Number 3 User File: CALIBRARTIONS 

.. nple 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 

llff. Alpha 0.287 0.295 0.293 0.292 

llff. 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 

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 4351 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
2 4352 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
3 4353 DAILY UPDATE 0.000 0.000 1 93.0 > 100 2 
4 4354 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
5 4355 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
6 4356 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
7 4357 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
8 4358 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
9 4359 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 

10 4360 DAILY UPDATE 0.000 0.000 1 0.000 0.000 1 
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26-0ct-98 

Srgq 
FILE NAME: 

SR-OCT98.wk1 Method 

Revi~::~t;v~ 
Method 

Job 

Nl.lllber 

Sallllle 

Nllli>er 

LB-770 

Detector 

Nllli>er 

VollJIIe Batch 

c:~ Eff 

grams 

Sallllle 

Count Method 

Time Sallllle Blank 

min cpm cpm 

Sallllle Blank 

Detector Detector 

Bkg Bkg 

cpm cpm 

Sallllle Blank Corrected 

Detector Detector Sallllle 

Eff Eff cpm 

Actjvity Error 

c pCi/l nl'i/l 
----~L~""---·~~~ .. -~ 

pCi/g pCi/g 

LLD 

~ 
pCi/g 

====================================================================================================================================================================== 
exa"llle: 

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 

~;;=~~:;===============================~========:;;;=====~=======~=======::;=======~=======~=====::;=======~=================;;];===================== 

. 985847 1 __ 1-1 ,/ 0.50 _ 0_.2_973 HIP. J •. 810.:_./LZ30 L.530 /1.310.. 0..3.77 .... 0 ..• 357 ...... -0.1002. 1 -0 . ..3 __ 0,6_ _1,4 

Ts'R89--1-14s 1-2 .J o.5o · o.2973 18o 15.8oo ./ 1.73o 1.37o ./ 1.37o · o.32o:;: o.357 14.1073 42.7 1.8 1.~ 
~SR89 _____ _LM_§D __ 1-3 ~ _ 0~50 _ 0_.29n ____ 180 --~6~-~~,/'._1.~0- __ 1:.~?0_7_~_._H__Q_ ~}§_2 __ 

7 
__ Q_:_~~!. _15._.065~------------~~~- ___ !,,8 _______ -L.Li 

2 1-4 0.50 0.2973 ---taO' l.580 / 1.730 1.270/ 1.370 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 ,/ 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 ,.1 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-~--~ _ 0.50 0.2973 180 1.780 ?..730 1.470 ;./ 1.370 0.370./ 0.35! -0.06~1 ____ -~-O.L _ _0.6_ _1_.~::::~ 
7 1-10 7 ·o-so o.:-2973---·1---,--so ---- 1.94o 1.730 1.830 1.370 o.356 / o.357 -0.2490 -o.8 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 

~ ----~----- 2-2 -' ~:~~ ---~:~73____ J!!Q ... 1.750.......: 1.730 1.370~ 1.37 0.305./ 0.357 O.On4 0.2 0.6 ~:±_ 
f SR90-- 9 MS ------2~3-./ 0.50 0.2973 180 15.100~1.730 1.500 1.37 0.342 0.357 13.2551 40.2 1.7 1.4 7 
~~---~4- ~- ---~=-~0 0.2973 180 16.000 /1.730 ----~~~2 ____ 1_:37 ---~~-!3~~--~=-~57 _1_4~2342 43.1 ~ ·~ 1.4 \ 

10 2-5 .I 0.50 0.2973 180 2.300 /. 730 2.200/ 1.370 0.361 .../ 0.3 -Cf.'Z~ -0.8 

11 2-1o..,. o.5o o.2973 18o 2.o3o / 1.73o ~~WL 1.37o o.371/ o.357 -o.o141~.6St~ o.o4 o.6 1.4 
12 3-1 0.50 0.2973 180 3.210 1.730 1.370 0.356 0.357 ~ /C~ cf'.O ~{76 0.7 1.4 

"' -- _/"-- ~ .,.,..- ' 0 
13 3-2 0.50 / 0.2973 180 2:420 ............-1.730/ 1.800 1.370 0.315/ 0.3~7;t::0_.3~2~ --------- 0.9 -~~~ 1.4 ---

MB1SR1014 BLK 3-3"" 1.00., u • .::n> 1o\ -T.~J.730 1.370:;:; 1.370 Vo.357 0.357 o.oooo o.o 0.3 0.7 

MB2SR1014 MB 3-4 ./ 1.00] 0.2973 18( 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 18( 17.500 ./1.730 1.570./1.370 0.362/0.357 15.5650 (23']; 0.9 0.7 

LC1SR1014 L~S SR89 3-7 ~ 1.00 0.29731 180 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 180 16.900~ 1.730 1.170~ 1.370 0.364~ 0.357 15.3629 23.3 0.9 0.7 

ST2SR1014EFFSR90 3-9-' 1.00 0.2973 180 15.700/1.730 1.600/1.370 0.357/0.357.13.7400 \/20.8 0.9 0.7 
.. v 1 

~ 
cc 
--.1 

,q-lkj ~ (' I!Pr::-



QA-CHECK3.wk1 SR89 DATE 10/16/98 pCi/L 
TIME 14:13 

Standard LCS 
Known sample LCS 
Value Value Recovery 

LC1SR1014 22.200 24.900 112.2 
22.200 0.0 

0.000 ERR 
0.000 ERR 

985847-001 
Spiked 

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

-0.300 42.700 22.200 0.5000 44.400 96.8 
-0.300 45.700 22.200 0.5000 44.400 103.6 

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 
1. 000 -0.200 0.600 0.600 1.41 

ERR 
ERR 

lof%3 
905.89 SR89A 

MB2SR1014 = -0.6 BATCH # 
LAB NET 

BATCH # 
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26-0ct-98 

S rqo 
FILE NAME: 

Ravi~-ed~~a(;r~ 
• '")1 (:! _K_b- "?.4J-15L . ' ~'--"{.', ... , c:>(l - . 

SR-OCT98.wk1 Method Method 

Job 

Nl.lli:>er 

Sample 

NlJilber 

LB-770 

Detector 

Nl.lllber 

Voll.llle Batch 
···~-

c~---'Eff 
grams 

Sample 

Count Method 

Time Sample Blank 

min cpm cpm 

Sample Blank Sample Blank Corrected 

Detector Detector Detector Detector Sample 

Activity Error LLD 

c·Pcill... pCi/l iw 
Bkg Bkg Eff Eff cpm pCi/g pCi/g pCi/g 

cpm cpm 

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

==========================================================================================================================7-= ========================================= 
2ND COUNT / j / _ / / / ND 
985847_ .. --~-- . _. 1:1. O.S.0.----0....5.198 180 V 1.510 ~ 2.720 1.~0~ . ..2-200.. ....D..31.6. - 0.3.6.1- --~.0.2.6.16 ........ _·_Q._5 ___ ..... Q.~L-_=mJ 

URifcf" 1 MS 1-2-:::., 0.50 0.5198 180 14.200-- 2.720 1.130/ 2.200 ' 0.318~ 0.361 12.6119 21.9 1.0 1.0 
SR89 1 MSD _ _!_:~-- _Q,?.O. ~1_98. 18_D 14_.800 -;;/ 2...Z2CL ___ 1......10.Q_/2.200 0.360. f 0._361 13.1814 22.8 1.0 1.0 

2 1-4/ 0.50 0.5198 180 1.280• 2.720 1.130/2.200 0.340-:/"0.361 -0.3398 -0.6 0.4 1.0 

3 1-5/ 0.50 0.5198 180 1.900::::: 2.720 2.370/. 2.200 0.370/0.361 -1.0030 -1.7 0.3 1.0 

4 1-6~ 0.50 0.5198 180 1.840/ 2.720 1.670/ 2.200 0.370 /0.361 -0.3630 -0.6 0.4 1.0 
5 1-7 . 0.50 0.5198 180 1.540 / 2.720 1.200/ 2.200 0.396 _,.00.361 -0.2304 -0.4 0.4 1.0 

6 1-8/ 0.50 0.5198 180 1.410/2.720 1.300/ 2.200 0.367 :::/'0.361 -0.4186 -0.7 0.4 1.0 

6 MD 1-9.( _______ Q:~Q- _Q.51.~1L .. J~O ..... 1~4~0,;/2~720 ____ 1 __ :..~!~-~?~?QQ .... o.~~-~-.!).36.1 ___ .:Q..3686__ c:.:_-0.6 .9_.4 1.0 _:; 
7 1-10 . 0.50 0.5198 180 1.630 /2.720 1.130. 2.200 0.358 /0.361 -0.0157 0.0 0.4 1.0 

8 2-1 / 0.50 0.5198 180 2.210 ;:_/2.720 2.170 "'/ 2.200 0.369 /0.361 -0.4915 -0.9 0.4 1.0 

9 2-2/ 0,5Q_ . ..0 . .219~1 180 1_.470 . . 2.720 1.330 2.200 0.306 ~ 0.361 -0.3008 -0.5 0.4 1.0 I -sR9o·-· ... 9 MS 2-3 J 0.50 0.5198 180 28.600::: 2. 720 .. 1.070 -:?- 2.200 ...... o.31;z_;-·a.361"" 27:oi74" .. 46~9-. . L4"··· ····-~ 
~~D _______ 2·4" 0.50 __ 0~5_1~8 180 30.300/ 2.720. .. 0 933 :7-~.20.0 .. D-33!t..~Q.3§L . .?~~f1859 _________ ···---~0.1 1.4 1.0 

10 ~...<---· ·- - o-~so-· o.5198 180 1.650 2.120 1.630 ,/; 2.200 o.363 h o.36 -o.5o29 -o.9 o.4 1.0 

11 2-6/ 0.50 0.5198 180 2.300~2.720 1.970 / _2.200 0.371 ~ 0.36 -0.2044 -0.4 0.4 1.0 

12 2·8 ' 0.50 0.5198 180 1.870 / 2. 720 1. 700 /2.200 0.375 /0.361 -0.3702 -0.6 0.4 1.0 

~ 23 2-10..... o.5o o.5198 180 __ ?_~~~-~-- _2_-.~o-. 1-7'!0/ 2.200 o.374 / o.361 -0.1687 -o.3 o.4 1.0 
MB1SR1014 BLK 3-1 ,, 1.00 0.5198 180 2.720 ~2.720./' 2.200 /2.200 7 0.361 ~ 0.361/ 0.0000 0.0 0.2 0.5 

MB2SR1014 MB 3-2' 1.00 0.5198 180 1. 770/ 2. 72011.270/ 2.2001 0.315 '/ 0.361l 0.0463 u...o_ 0.2 0.5 
ST1SR1014 EFF SR89 3·3 "". 1.00 0.5198 180 14.400 / 2. 720 1.170./ 2.200 0.353 / 0.361 12.7215 11.0 0.5 0.5 

LC1SR1014 LCS SR89 3-4 ~ 1.00 0.5198 180 15.300 ./ 2.720 1.070/ 2.200 0.343/ 0.361 13.7359 11.9 0.5 0.5 
ST2SR1014 EFF SR90 3-5 1.00 0.5198 180 27.800 2.720 1.670 /2.200 0.357 0.361 25.6158 22.2~ 0.7 0.5 

LC2SR1014 LCS SR90 3·8 ..1 1.00 0.5198 180 28.700 J 2.720 1.100 2.200 0.358./ 0.361 27.0843 23.5 0.7 0.5 

~ 
CP 
c.c 



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 

mdgs 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 
aple 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 01.07.93 01.07.93 01.07. 93 01.07.93 

T(1/2) Alpha [daya] 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 

5 SERIAL # A966 
6 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 

2488 
3548 
3080 
2853 
2982 
33.48 
2239 
2877 
3422 
2778 

0.284. 
0.289 
0.289 
0.278 
0.278 
0.291 
0.281 
0.247 
0.283 
0.272 

0.637 
0.533 
0.572 
0.594 
0.581 
0.549 
0.671 
0.592 
0.543 
0.603 

Guard [cpm] 1126 

cpm Spill %Error 
t-------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 a· 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 

..... nple 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 

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 i6.10.98 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 
J 5 SERIAL # A956 
6 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 

3.48 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 0.39~ 0.165 
39296 0.371 0.170 
39786 0.370 0.169 
38242 0.356 0.172 

.492 



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 
.. ~ .nple 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 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 Ol. 07.93 01.07.93 Ol. 07.93 01.07.93 01.07.93 01.07.93 Ol. 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 
6 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------r 

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: 

r0mrnent: Cs-137 MODEL CAL2705 BETA STANDARDS 
770 Number 1 User File: B-PLANCHET CAL 

.... nple Set: B-PLANCHET-CAL 
Calipration Pa~ameter 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 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 26.10.98 Time 5:37:24 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Guard [cpm] 2240 

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

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

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

1 1 SERIAL # A952 1.67 0.000 .27. 7 38439 0.376 0.172 
2 2 SERIAL # A953 2.50 0.000 22.0 33372 0.318 0.184 
3 3 SERIAL # A954 2.01 0.000 25.0 37460 0.360 0.174 
4 4 SERIAL # A955 2.23 0.000 23 .. 5 35994 0.340 0.178 
5 5 SERIAL # A956 3.82 0.000 17.7 38146 0.370 0.173 
6 6 SERIAL # A957 1.21 0.000 33.1 38524 0.370 0.172 
7 7 SERIAL # A958 4.47 0.000 16.4 42139" 0.396 0.164 
8 8 SERIAL # A959 6.36 0.000 13.7 38893 0.367 0.171 
9 9 SERIAL # A960 3.26 0.000 18.8 39534 0.367 0.169 

10 10 SERIAL # A961 2.80 0.000 20.8 38471 0.358 0.172 
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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 
.nple 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 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 5:38:20 
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 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 ~.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 

.49,5 



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 
~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] l. 40 1.63 0.967 2.00 l. 33 l. 57 1.40 1.57 1.10 

1 

10 

l. 77 

Manuf. Beta Date 01.07.93 Ol. 07.93 01.07.93 Ol. 07.93 Ol.07 .93 01.07.93 Ol. 07.93 Ol.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 5:20:58 
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 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 

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 

496 



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: 

'70 Number 2 User File: A-PLANCHET CAL Cal. Data File: AM102698 
bample 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 3 4 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 145.9 204.5 177.6 171.2 179.0 192.0 132.6 194.5 201.3 170.5 

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 
4 4 SERIAL # A965 
J 5 SERIAL # A966 
6 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 

.• nple 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 [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 

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 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 0.18B 
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: 

1 70 Number 3 User File: A-PLANCHET CAL Cal. Data File: AM101698 
.tple 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 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 

Measureme·nt Date 16.10. 98 Time 6:12:26 
Measuring Time [min:sec] Elapsed 0010:00 Preset 0010:00 Cycle 1/1 

Guard. [cpm] 1089 

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

1 1 SERIAL # A962 
2 2 SERIAL # A963 
3 3 SERIAL # A964 
4 4 SERIAL # A965 

5 SERIAL # A966 
6 6 SERIAL # A967 
7 7 SERIAL # A968 
8 8 SERIAL # A969 
9 9 SERIAL # A970 

10 10 SERIAL # A971 

Outlier Screening 

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 

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(> 4.08) 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 1.1 -3.6 . -1.1 -2.7 -·5.5 -o·.1 -3.1 

Detectors with Trend: 4b I · 8b I 9b 
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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 
~70 Number 3 User File: B-PLANCHET CAL 

;:,·,u.tple Set: B-PLANCHET-CAL 
Calibration 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 6 SERIAL # A957 
7 7 SERIAL # A958 
8 8 SERIAL # A959 
9 9 SERIAL # A960 

10 10 SERIAL # A96i 

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 

c~mment: Am-241 MODEL CAL2710 ALPHA STANDARDS 

Page: 

'70 Number 3 ·user File: A-PLANCHET CAL Cal. Data File: AM102698 
E. .ple 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 a 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 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 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 

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 
308~ 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 
• ~70 Number 3 User File: B-PLANCHET CAL 

.nple Set: B-PLANCHET-CAL 
Calibration 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] 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 6:20:11 
Measuring Time [min:secl 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 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 

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 

502 



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: 

'70 Number 1 User File: CALIBRARTIONS Bkg. Data File: BG101698 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
. Meas.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 

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 

l------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 
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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 

romment: DAILY BACKGROUND OF 30 MIN 

Page: 

'70 Number 1 User File: CALIBRARTIONS Bkg. Data File: BG102698 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
h. Meas.Counter [V] = 1600 
Statistical 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 
6 
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 l 
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 

1 
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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) 
-Meas.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 

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---------------j-----------------------------------------------------~-----

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) 
• -Meas. 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 26.1-0.98 Time 6:02:02 

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 
0.300 0.100 2 
0.200 0.082 1 
0.233 0.088 1 
0.100 0.058 1 
0.133 0.067 1 
0.033 0.033 1 
0.200 0.082 1 
0.067 0.047 1 
0.100 0.058 1 
0.200 0.082 1 

BETA 
cpm · + /- cpm Cat 

1------1------1---1 
2.17 0.269 1 
1.33 0.211 1 
1.07 0.189 1 

0.933 .0.176 1 
1.63 0.233 1 
1.97 0.256 1 
1.57 0.229 1 
1.70 0.238 1 
4.17 0.373 2 
1.77 0.243 1 

Guard [cpm] 1075 

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: 

~70 Number 3 User File: CALIBRARTIONS Bkg. Data File: BG101698 
HV-Guard Counter [V] = 1650 

1 standard deviation(s) 
1..- ·Meas. Counter [V] = 1625 
Statistical Error Definition: 

Category List [cpm] : 

Category Low 
1 0.000 
2 0.300 
3 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 5:21:10 
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 
0.100 _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 

Guard [cpm] 1057 

Measurem. #. (S-deviations) 

1 

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) 
J.. -Meas. 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 

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 
6 
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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Plateau run6/01198 

L8770 BACKGROUND AND EFFICIENCY ACCEPTANCE CRITERIA 

LB770-01 LB770-02 LB770-03 

0.3 

0.0 

LB770-04 

29.1 37.6 

27.9 34.8 

27.7 34.3 0.0 0.0 

28.9 

28.7 39.5 

37.0 

36.6 

0.0 0.0 I 

0.3 2.5 

0.0 0.0 

0.3 2.5 

0.0 0.01 

0.3 2.5 

0.0 0.0 

0.3 2.5 

0.0 0.0 

0.3 2.5 

0.0 

2.5 

0.0 0.0 

I 

fhese limits apply to North American Scientific AM 241 planchets series numbers A962-A971 for Alpha and North American Scientific 
Cs 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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Nuclide Sr-90 Isotope # 286 Date Received 1 0-3-94 Received By Mark Ensor 

(adiation Level @ Package Surface 

. <emovable 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 #: 7090 , Serial#: 470-76-1 , NIST Traceable Yes 

Half-lifei28.50 + or- 0.2 years , Date of Calibration:t0-01-94 ,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 Con~ntration: 107,607.4 DPM/inl@ prep Stock Solution Total Activity@ Prep In uCI: 48.4718 

Stock Solution Concentration: 48,471.8 pCil 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 

_ .orking Sol'n # 

TOC 

Volumetric or Gravimetric 

Stock Solution ID 

Stock Solution Used(ml or grams) 

DPMJml of Stock Sol. At TOC 

Stock Solution TOC 

Working Solution Volume (ml) 

Total DPM@ TOC 

. DPM I ml @TO.C 

pCilmi@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 

107,607.400 . 1;076.1 1,076.1 104.3 1,076,1 

3nt95 3-7-95 3-7-95 6-13-~ 3n/95 

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: TIJe Stock Solution Used entry Is for the quantity of stock solution utilized to prepare the worlclng 

solution. The Stock Solution .us~ units for worlclng solutions prepared by .the volumetric method are 
milliliters of Stock Solution. The Stock Solution Used units for worlclng solutions prepared by the 
gravimetric method are grams of Stock Solution. 
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Nuclide Sr-90 Isotope # 286 Date Received 1 0-3-94 Received By Mark Ensor 

Radionuclide Standard Data Sheet Page2 

8/27/98 
Preparation Of Working Solutions By Serial Volumetric Or Gravimetric Methods 

Working Sol'n # 

TOC 

Volumetric or Gravimetric 

Stock Solution ID 

286.06 
07/21/98 

Volumetric 

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) 

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/mi@TOC 

pCi/mi@TOC 

pCi/Liter @ TOC 

Original Working Solution # 

bate Exhausted . 

1,000.0 

24,782.3 

24.8 

11.2 
11,163.2 

0.0 

? 

0.0 

? 

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 worlclng 
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 

Isotope Number: -~2="'-e.u..>l .lL.o ....... O::..:::.l.,(,".,.J..·-----
• 

Radionuclide: _.......;(::...=2::....sc_9..~.~.0....__ _____ _ 

Date of Preparation: _ ...... 3..._-_]._-_<j.Lo.,S..._· ----

PrepaRd by: QS;:).w \' -± . 
Isotope Number of Stock SQlution: 2$G , Cj:) 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric flask. 

Y1 o \ w ,U-l, 8~1-, ,; \.\ ;'~~-'1 :::- e.3<\4, 

2} Amount and type of dilution measured in volumctri<: flask. 

t)ll vi. cJ -fc) LO L u.; &-~ 4AJ ·HI\)tJ3 

3) Final Concentration. 

4BJ4'l l. 8 t>'-·/~ 

4) Notes, ColDDlCiltS. aod Ca1c:ulatioas. 

WITNESSED BY flh 

QC26 EFF 07·15-94:REV 2 

• 

' 
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STANDARD PREPARATION WORKSHEET 

Isotope Number: c 8k i 0 I 
• 0

r- 90 Radionuclide: ___;~~·!..---~-------

Date of Preparation: ...-J0-:3'----JL--....... C[.:~S,_' ----

Prepared by: (53) a a 3-. 
Isotope Number of Stock Solution: CA<o.oo 
PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric flask. 

i 0 ~ <"'1J \::0 =it- 2P/cil0 (4t}47/. 8 pC./to.t) 

l) . Amount and type of dilution measured in vol~ flask. 

~,wt:oJJ fa LO L t.uikh, 4~ +!~3 

3) Final Concentration. 

484-J ptjd--

4) Notes, Comments, IDII Calculation$. 
. .· . 

WITNESSED sy· &;. 

QC26 EFF 07-15-M:REV 2 
,•, -~ 

• 

' 



,., .. · 

STANDARD PREPARATION WORKSBEET 

Prepared by: ___ ___;;,~...,;;._;;;.....__ ____ _ 

Isotope Number of Stock Solutioa: ze;r;;, .0\ 

PREPARAtiON NOTES: 

1) 

l) 

Amount of Stock Solution measwed in volumetric flask. 

26"-~t!f' ~,o\ ~ 4e4-lpci/...A._ 

Amoullt aad type ol diiUiioa measured in wlumeUic flask. 

25.-L &r 2& .o ( DIL-..J~ TO LoQ9.c...L {AJ 4..u _1-(.<.DJ:, 

• 4 • 

I L 

-dwj tMtehJ l 

4) 

.• 

= 

' . 

•.. 
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CERTIFICATE OF CALffiRA TION 
BETA STANDARD SOLUTION 

Radionuclide: 

Half life: 

Sr-90 

28.5 ± 0.2 years 
7090 

470-76-1 

Customer: 

P.O.No.:. 

CORE LABORATORIES 

57210-1436 

Catalog No.: 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 

Method of Calibration 

Contained Radioactivity: (Sr-90) 49.1 ~£Ci 

Contained Radioactivity: (Sr-90) 1816 kBq 

4.9766 gin a 5 ml flame sealed ampoule 

SrC12 in 0.1 M HCI 

None 

Approximately 0.9996 

None detected 

y -90 daughter in equilibrium. 

(Sr-90} 9.86 

The source was prepared from a weighed aliquot of soluti~ whose concentration in 1-'Ci/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.o•, 
±0.9% 
±0.2% 

±2.2% 

This calibration is implicitly.tdceable to ~ . National Institute of Standard,s and Technol~gy. : . . , 

Leak Test(s)- ·· , -~,· " 

See reverse side for Leak Test(s) applied to this ~· 
·Notes 

·..., 

.. 
f 
:: 
1' -
,;-

1. Nuclear data were tabn from "Table o(lladioective 11ot0pea•. edited by V'qinia S. Shirley, 1986; ·-

2, lPL padicipatea ia an NJST meUunmeat UIUraiiCe ·Pl'OJftlll tO ettabu.b and maiiDiD implicit lnleeabllity for a DUmber of nucliclea,. 
buecl oo the bliDd. uay (and .a. NIST Certificatioa) of Standard R.efenmce Matcriali. (,.. in NllC Replatoty Guide 4.15). 

ISOTOPE PRODUCTS LABORATORIES 
. 1800 North Keystone Street 
Burbank, California 91504 
818 843 - 7000 .. 
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ISOTOPE PRODUCTS 
LABORATORIES 

3017 N. SAN FERNANDO BLVD. 

BURBANK, CALIFORNIA 91504 

FAX 18181 8'3-e188 • PHONE 18181 843·7000 

SOLD CORE LABORATORIES 
TO: 420 WEST FIRST ST. 

CASPER, WY 82601 

Sales Order No: 30448 
Order Data • 9/13/94 • 
cust code • coRELAB· • 
Job Number • • 

Ltne Part 11\lllber Dncrtptton 

1 n41-1ou M-241 10 uct solution 
cal tbr•ted and IIIST traceable 
Ch•fcal Fona: AMrtch• 
chlort• tn 1 M IICl. 
Opt lana: 

.. 10011•1 5 •l n- Seeled A~~px.lle 
Vol...- 5 •l 

2 7230·10U Th-230, 10 uct, tn 5 Ill 
n- ... ted IIIIPO'Ile. 
caltbr•ted & IIIST +/•51. 
Ch•tcal Fona: Thorhll 
lltr•t• In 0.1M HNal 
apt lana& 

.. 10011·1 s Ill n- ... led Mp~ule 
VOl...- 5 Ill 

3 7Z32·5CIII Tll•ZSZ, 50 net tn s Ill 
fl ....... ,ed IIIIPO'Il•. 
cal tinted 1 lilT +/·D. 
Clltatcal Form Thorhll 

. lftnt• fn 120 
Opt I-• .. ·. 10011··1 S Ill Pl ...... led Allplule 
Vol&~~~~~ 5 Ill 

4 . 7090-SD;i;;. . .. 
. - ·~-''"" .... ...: ... :""·~-

lr/T•90, 50 UCf fn 5 Ill 

lin Lac 

*** 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 Ort1 Qty Sblp Oty , 

ordered To Date IIKkorder 

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 

Qty Tbfs Aty •ctsally 

Sht~t ShiA*i 

1.00 c I 

1.00 l 

1.00 ( 

1.00 l 

516 



! 
I 
I 
i 
I 

ISOTOPE PRODUCTS 
LABORATORIES 

I~ 
I 

3017 N. SAN FERNANDO BLVD. 

BURBANK, CALIFORNIA 91504 

I 
FAX 18181 843,8168 • PHONE 18181 8.43-7000 

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 11\lllber Desc:rfptfon 

5 

" 

10011·1 

7229·50011 

10011·1 

fl- ... led a~~~PGUle. 
Celfbratad I IIJST +/•SX. 
Che~~Cfal Fona: Strontha 
Chlorfde fn o. 1M IICl 
Optforw: 
5 al n- S..lad Allpoule 
Vol~ 5 al 

Th·Z29, 500 nCf fn 5 Ill 
fl- Malad a~~~PGUle. 
Celfbretad I liST +/·SS. 
ChMfCIIl Fona: Thorha 
llftrete In 0.1M 111103 
Optforwa 
5 Ill fl- Sealed Allpoule 
Vol~ 5 ill 

Totel W.llht : -----
Totel 1:\Dic FU· ------

lfn Loc 

*** P A C K I N G 

Shipper No: 
Ship Date: 

Paqe: 

S IP CORE LABORATORIES 
0: 420 WEST FIRST ST. 

CASPER, WY 82601 

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

Qty Slllp Qty ()Q 

Ordered To Date lacltorder 

, .00 -

L I S T *** 
2479 

9/13/94 
2 

57210-1436 
FED EX 2ND DAY 
BURBANK 

1 

Shf~t Shfpped 

1.00 

Freflht : ------ Oete Ff lleda r,a · .!9.. q Y .. 
Filled 1Y ·: - c c 4, Insurance: ------
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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) Radioactive material, Excepted package, limited quantity of 
material N.O.S., UN2910, Class 7. 

b) Radioactive material special form N.O.S., UN2974, Class 7 

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

d) Compressed Gas, N.O.S., Non-flammable gas, UN1956, Class 2.2 

e). Nitrogen, Compressed, Non-flammable gas, UN1066, Class 2.2 

f) Nitric Acid, 40% or l.ess, Corrosive material, NA1760, Class 8 

g) ·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 
medic~l.personnel that victim. may be contaminated with low level 
radioactive material. 

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

IPL 92-0306(5/941 

Radioactive • Sources Devices • Nuclides 
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Nuclide Sr-89 Isotope # 346 

Radiation Level @ Package Surface 

Removable 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 

Half-Life0.14 

, Model # :9713-1 , Serial#: , NIST Traceable 

+or- years , Date of Calibration03/30/98 ,Time of Calibration: OS:OO:OOh 

Chemical Form: , Sample Mass:S + 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 

VVorking 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 

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 WORKSDIT 

Isotope Number: ---=34<e~~· cO=· ;;.._ ___ _ 
I 

RadionucUde: ___ S-r_..;.....~ooef1""""""" _____ _ 

Date of Preparation: __ c,"""""'-'/e,;;;;;.....~..~.....,...:;......_----

PlqJued by: ----:.•"""'AJ. ..... f.Jih>..,_""--------

Isotope Number of Stock Solution: & A t:P)J I 3 - I 

PREPARATION NOTES: 

1) . Amount of Stock Solution measured ill volumetric flask. 

<aeess. ti.MA.pL£ wr 0 t 9. (ffj3c:J 51 

2) 

&:nv1ry ~ ?;5. ~lAc=/~ ~ Jp?:tk:.:r; .' :su, ~~ -=- :s~Q::Ofc~ 
Amoual and type ol dilution measured ill volUIIICUic: flask. 

.M40 " { ~ he 
4 ,Of'f7tt ~ c.eF s% ~72' LVTM 'n? 'alO ~ tAJ 4tJ 8w3 

3) FiDII Coocentmioa. 

s~ ~ c; (..-.L @ T~ 1bv~ , I 

\ 

4) NOce-. Comman. IIIII CaiC:aladaaL 
0 • • 

" . 

. . 
. QC26 EfF 07·15-M:REV 2 
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Description 

Measurement 

Useful Life · · 

reed. 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL EXPOSURE RESEARCH LABORATORY 

~So{,~ .34~ 
()v- qlzs/ v~ 

P.O. 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 I 
50.5 days I 
326 nanocuries (approx.) I 
5 grams (approx.) 

9713-1 

65.3 nanocuries/gram 

March 30, '1998 
0400 hours PST 

The activity of the dilution was measured by liquid scintillati.on 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· 

521 
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. NaNQ 

NaNQ 

0.0000 

NaNQ 

NaNQ 

c.n 
l\:) 
l\:) 

Individual Standard Deviation 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 
:r-.
(' . 
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 = NaNQ, LWL 

Date Time Etch Grp 
11/23/1998 615 10871 1 

Smpl 
5 

Tst Method QC 
1 905.89 MD 

Range: 08/01/1998 - 11/24/1998 
NaNQ, Mean = 0.0000 

User 
mdg 

Equip Code Reag Code 



NaNQ 

NaNQ 

98.40 

NaNQ 

NaNQ 

c.n 
N 
~ 

Individual ~tandard Deviation 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 Range: 08/01/1998 - 11/24/1998 
NaNQ, LWL = NaNQ, Mean = 98.4000 Std Dev = NaNQ, UCL = NaNQ, UWL = NaNQ, LCL = 

Pos· % REC 
1 98.4 

c.n 
N 
c.n 

.Date Time Btch Grp 
08/19/1998 648 9735 1 

Smpl 
3 

Tst Method QC 
1 905.89 MS 

User 
mdg 

Equip Code Reag Code 
5391MS89 



115.90 

114.42 

111.45 

108.48 

107.00 

c:r 
l\.". 
0: 

Individual Standard Deviation Chart, 1998-11-24 ·09:45 

[SR90] ,Strontium-90,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 2 
Std. Dev. = 1.4849, Slope = -2.1000 NUMBER 



CONTROL CHART RAW DATA 1998-11:-24 09:45 

[SR90],Strontium-90,Total 905.89 MS Range: 08/01/1998 - 11/24/1998 
Std Dev = 1.4849, UCL = 115.9048, UWL = 114.4198, LCL = 106.9952, LWL = 108.4802, Mean= 111.4500 

Pos % REC 
1 112.5 

:2 110-.4 

c:.n 
l\: 
·~ 

Date 
08/19/1998 
11/23/1998 

Time Btch Grp 
648 9735 1 
615 10871 1 

Smpl Tst Method QC User Equip Code Reag Code 
4 4 905.89 MS mdg 5391MS90 

10 4 905.89 MS mdg 985980SR90 



NaNQ 

NaNQ 

102.90 

NaNQ 

NaNQ 

CJ1 
{\; 

CXJ 

Individual Standard Deviation Chart, 1998-11-24 09:45 

[SR89A] ,Strontium-89 activity,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 

[SR89A] ,Strontium-89 activity,Total 905.89 MSD 
Std Dev = NaNQ, UCL = NaNQ, UWL = NaNQ, LCL = NaNQ, LWL 

Pos % REC 
1 102.9. 

CJ1 
N 
to 

Date Time Btch Grp 
10/26/1998 713 10483 1 

Smpl 
3 

Tst Method QC 
1 905.89 MSD 

Range: OB/01/1998 - 11/24/1998 
NaNQ, Mean = 102.9000 

User 
mdg 

Equip Code Reag Code 
985847MSSR 



· NaNQ 

NaNQ 

112.80 

NaNQ 

NaNQ 

en 
~ 
0 

Individual S.tandard Deviation 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 

CJ'! 
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 



CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 46.02 nci Serial Number A952 

Reference Date July 1. 1993 Half-Life<~> 

PRINCIPAL EMISSIONS 1 ~ > 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E.VCJ = 188 
E_,. = 1175 

30.0 + 0.2 years 

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 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 ( 99l Confidence Level) 

REFERENCES 

Systematic Uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82% 
± 0.15l 
± 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) ~ 

53-2 



CERfllfiCATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.25 nci Serial Number A953 

Reference Date July 1. 1993 Half-Life(].) 

PRINCIPAL EMISSIONS( 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) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 2.82% 
± 0.14% 
± 2.96%. 

- 1 

7~11·tJ7 
Date 

•LEAK TEST CERTIFICATION ON REVERSE• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-076.4 

+':#':\· ~ .· .•.• ,· ... ·~·~;··: 
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CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 46.84 nci Serial Number A954 

Reference Date July 1. 1993 Half-Life< 1 l 30.0 + 0.2 years 

PRINCIPAL EMISSIONS< 1 l 

Energy CkeV) Intensity C%) 

beta 

SOURCE DESCRIPTION 

E.V9 = 188 
E .. x = 1175 

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 UMCERTAIH'l'Y (99% Confidence LeV$1) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.82% 
± 0.15% 
± 2.97% 

(1) Table of Radioactive IsotOpes, 7th edition, t986. 

•LEAK TEST CERTIFICATION OK REVERSE• 

Date 

North American Scientific, Inc. 7435 _Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) ~ 
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CERI1FICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide 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 CkeV) 

Eavq = 188 
E .. ,. = 1175 

Intensity C%) 

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 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 OM REVERSE• 
. . 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201· Fax (818) ~ 

535 



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<l.> 

PRINCIPAL EMISSIONS<l.> 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E.vq = 188 
E.ax = 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 11 thick stainless 
steel planchet. The active element is sealed beneath 0.9 mgjcm:a 
aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution ca-librated 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% 

(l.) Table of Radioactive IsotopeS, 7th edition, 1986. 

•LEAK TEsT CERTIFICATION OK REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) ~ 
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CERfiFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 46.84 nci Serial Number A957 

Reference Date July 1, 1993 Half-Life<~> 30.0 + 0.2 years 

PRINCIPAL EMISSIONS1 ~ > 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E.V9 = 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 (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENC_ES 

± 2.82% 
± 0.15% 
± 2.97t 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATIOH OM REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood; CA 91605 (818) 50}9201 Fax (818) 503-0764 



CEKfiFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 47.97 nci Serial Number A958 

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 Ctl 

. 100 

The source consists of uniform ar~ay 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 UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty · 

Calibration Laboiatory 

REFERENCES 

± 2.82% 
± 0.14% 

·± 2.96% .:., ... 

...,_, ,. ,, 
· Date 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CERTIFICATION OK REVERSE • 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERTIFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide cs-137 Activity 47.73 nci 

Reference Date July 1. 1993 Half-Life< 1 > 

PRINCIPAL EMISSIONS< 1 > 

beta 

SOURCE DESCRIPTION 

Energy CkeV) 

E.V9 = 188 
E .. ,. = 1175 

Serial Number A959 

30.0 + 0.2 years 

Intensity C%) 

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·Technoloqy. 

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 Enerqy Awareness~ 

TOTAL UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

Calibration Laboratory 

·REFERENCES 

± 2.82% 
. ± 0.14%. 

± 2.96% 

·Date 

(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) 503-0784 
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CEKfiFICATE OF CALffiRATION 

MODEL CAL2705 BETA STANDARD 

Radionuclide Cs-137 Activity 48.48 nci Serial Number A960 

Reference Date July 1. 1993 Half-Life<l.l 30.0 + 0.2 years 

PRINCIPAL EMISSIONs<l.l 

~ 

beta 

SOURCE DEScRIPTION 

Energy CkeVl 

Eavc;r = 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 mgjcm:~ 
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 OM REVERSE• 

Date 

. North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERfiF'ICATE 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
l 

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 mgjcma 
aluminized mylar. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 

solution calibrated on a h"igh 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 CERTIFICATIOII Oil 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 A!n-241 Activity 3.944 nci 

Reference Date --~J~u~l~y-A1~·-Al~9~9~3~ Half Life< 1 > 

PRINCIPAL EMISSIONS< 1 > 

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 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% 
± 0.85% 
± 3.59% 

· Date 

( 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 
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CEKfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.527 nci 

Reference Date July 1. 1993 Half LifeCl.> 

PRINCIPAL EMISSIONSc1 > 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeVl 

5388.40 
5443.01 
5485.70 

serial Number A963 

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\ 
± 1.21% 
± 3.95% 

(1) Table of.Radjoactive 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 



CEKfiFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.805 nCi 

Reference Date July 1. 1993 Half Life<~> 

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 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 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 OM REVERSE• 

Date 

North American Scientific, Inc, 7435 Greenbush A~ .• North Hollywood, CA 91605 (818).~9201 Fax (818) 503-0764 



CERfiFICATE·OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.628 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 A965 

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'l Confidence Level). 

REFERENCES 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

± 2.74t 
± Q.97% 
± 3.71% 

(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 



CEIUIFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.837 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 A966 

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 calibrate~ 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 UNCERTAIMTY. ( 99% Confidence Level ) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibration Laboratory 

REFERENCES 

± 2.74% 
± 0.57% 
± 3.31% 

(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 



CERfiF,ICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.188 nci 

Reference Date July 1, 1993 Half Life<l.) 

PRINCIPAL EMISSIONS(].) 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeV) 

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 UHCERTAIHTY ( 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 CERTIF.ICATION ON REVERSE • 

Date 

· North American Scientific. Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 5()3..9201 Fax (818) 503-0764 



CEKfiFICATE OF CALmRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 3.583 nci 

Reference Date July 1. 1993 Half Life<~> 

PRINCIPAL EMISSIONs<~> 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeV) 

5388.40 
5443.01 
5485.70 

Serial Number A968 

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 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 UNCERTAIH'l'Y ( 99% confidence Level ) 

REFERENCES 

systematic uncertainty 
Random uncertainty 
Total uncertainty 

Laboratory 

± 2.74% 
± 1.33% 
.± 4.07% 

(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 



CERfiF,ICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 5.258 nci Serial Number A969 

Reference Date July 1. 1993 Half Life 1 ~) 432.7 + 0.5 years 

PRINCIPAL EMISSIONS1 ~) 

TYru! 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy (keV) 

5388.40 
5443.01 
5485.70 

Intensity (%1 

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 diame·ter 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 sta:r;tdard 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 Ene~gy Awareness • 

. TOTAL UNCERTAINTY ( 99% Confidence Level ) 

Systematic uncertainty 
Random .uncertainty 
Total uncertainty 

calibration Laboratory 

REFERENCES 

± 2.74% 
± 0.81% 
± 3.55% 

(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 

.'-',AO . .l\.1 



CERI'IFICATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide A1n-241 Activity 5.441 nci 

Reference Date July 1. 1993 Half LifeC~l 

PRINCIPAL EMISSIONSc ~) 

alpha 
alpha 
alpha 

SOURCE DESCRIPTION 

Energy CkeV) 

5388.40 
5443.01 
5485.70 

Serial Number A970 

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 ( ~9% Confidence Level ) 

·systematic uncertainty 
Random uncertainty 
Total uncertainty 

Calibratio~aborator¥ 

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 



CEIUIF1CATE OF CALffiRATION 

MODEL CAL2710 ALPHA STANDARD 

Radionuclide Am-241 Activity 4.608 nci 

Reference Date July 1. 1993 Half LifeCl.l 

PRINCIPAL EMISSIONSCl.l 

~ 

alpha 
alpha· 
alpha 

SOURCE DESCRIPTION 

Energy CkeV) 

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 mm active diameter in a 50.8 mm 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 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% 
± 0.89% 
± 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 In Pkg Comments 

1) Formulas Used in Calculations * v \l-J.4-i}'(, r~ 

2) Precipitation Information y""' ii-J4-W c7f 
3) Instrument Printouts v i 1-,.)l.j ·-Cf8 (}1? 
4) Sample Measurement Activity Calculation Report V" i) -Ji./-5'~ (\~ 

5) Instrument Weekly Calibration iFtr v ll-d4-<l? 0.7 
6) Instrument Backgrounds tl-& / ) 1-dLj.(jfl vu 
7) Resolution Checks (FWHM) iPir -/ i h~LJ-~W' ~ 
8) Standards Preparation Log ..,/ 11-d~-<78 ~< 

9) Standards Certifications / ,/--.~4 -llf! ~I 
10) Control Charts ·- lJ -.p-I -<i ~\ 

~ 
,,. 

11) Preparation for Instrument Standards pc y" 11 ·J4 -<-J~ c) 

12) Sealed Source Information ~ ">("': )\-Jlj -q~ (/rt1, 

13) "The Source" Certificates of Calibration b / \ h:) 4 .cl ~ C>'(}/ 

CORE LABORATORIES 



• 

i 

CORE 
LABORATORIES 

SAMPLE VOLUME BOOK 

SOP CA-GLR-01.0 Rev 1 

.I.5o V Analyst _ ____,:£.........:....;~~-- Date ~~_,.,.O'---I.......,<~e_-__J9UOIP.____ Analysis 

Sample 
ID 

I> Sample 
Vol 
L,.r_ 

O_SL 

3 

s 

/() 

// 

9RSY9a- I 

~ .7/1m/J 
9)/.)J' 98--1 
/)Jflltl I 11/ t~ l OL 

l 

--------
Spike Trace 

.J v Nuclide. 

/ rs·o u :J'-17 /3 
J. 

o./ U::l33- I fi'S.1.3 
.... 

FORM RAOCHEM-49, REV II 3 

AliA /IJ/A )./ () C/ea_r J,'n •.d 
I 1 r I 

.L 

I~ 

...1 

.L LCSill1lHU ( 

J. ~ 3mL J, 
,..,. nln 
J-1 , v-

Book Number 9 8 Q 31 Page N~mber 4 5 
• 

551 



h ~ P H h V : S I 0 N S ? E C T R A L A N A I. Y S I S 

Core Lab 

SAMPLE: 985847-1 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquoc 

Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 1 (Det #25) 

Efficiency: 24.06% Chern. Recovery: 78.48% 

Total Eff.: 18.88% Manual:100.00% 

CALIBRATION: 3472.31 + 5.34984 * Chn + -0.000763 Chn **2 keV 

Original: 3472.31 + 5.3315 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\30003550.C£'!N 

Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-In~erest 

Slope Recalibration 

Results: ALPH3594 
P E A K S 

Channe: Star~ End FWHM Height Background Net Area 

, 252.56 .!. • 

2. 177.92 
3. 138.18 

'!'racer 364.30 

Nuclide 

:..:-234 
2. U-23S 
3. u-238 

Tracer U-232 

228 273 4.00 5.00 1.44 40.56 

163 198 4.00 1.00 C.72 2.28 

108 153 2.00 2.00 l. 44 13.56 

329 384 16.00 9.00 :..92 181.08 

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 19.858 2.0000 :.79 0.28 

0.55 4400.00 20.313 2.0000 0.10 0.25 

0.77 4197.00 :.0.278 :..0000 0.60 0.28 

1.00 5320.00 76.703 8.0000 7.99 0.30 

~ 0 ,., 
A L s % Recovery 

--------------------------------------
Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

271. oooc 
257.0800 

13.9200 
243.0000 

14.0800 

94.86 
5.14 

89.67 
5.20 

CPM 

0.34 
0.02 
:'.1: 
:..51 

% Error 

31.35 
149.92 

56.14 
14.49 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele, 
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ALPH3594 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60 

45 

30l 

'15 

! 
f-

U-238 U-235 
r----

U-234 
i : 
I \ 

: /, I 

Tracer 
U-232 

/L_ 1 J iLf ,, I ~t:l 
I I /l\1'11, ; 

, c , II~ I lr , ' · r,Jn,.,,JJ_l_~ IL"' i)L /, J, _j_, - ___ I 

3472.00 4106.75 4741.50 
Energy (keV) 

Acquired: 17:09:19 on 20-0ct-98 
File: C :\USER\ALPHA \SAMPLES\ALPH3594. CHN 

Sample: 985847-1 ISO U 

5376.25 6011.00 

Real Time: 7202.98 s. Live Time: 7200.00 s. 
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% 

To~al Eff.: 16.87% Manual:lOO.OO% 

CALIBRATION: 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 

B&,;:kgrcu:1d. File: C: \USER\ALPHA \BKGND\BOOG355l. CBN 

Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 

Slope Recalibration 

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 

-. :C42.79 113 l58 4.00 :.oc C.48 15.52 

Tracer 363.90 329 384 2.00 8 .. 00 :...20 161.80 

D r:: 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 
v .. ...;...,:;, 

: .. 35 

9o Error 

---------------------------------------------------------------------------
1. 

.:>. 

'Tracer 

U-234 0. 72 

--235 C.55 
.;-238 C.77 
U-232 l.OO 

4774.80 
4400.0C 
4197. oc 
5320.00 

10.154 
8.00C 

20.997 
9.817 

1.0000 
c.cocc 
2.0000 
1.0000 

:i.OO 

J.OO 
0.77 
7.99 

T 0 T A ...... S % Recovery 

Gross Coun·t 
Net Area 
Background 
Composite Fit 
Residuals 

216.0000 
208.3200 

7.6800 
200.0000 

8.3200 

lOC.JJ 
96.44 

3.56 
92.59 

3.85 

0.28 
0.19 
0.26 
0.31 

44.33 
CJ.OG 

50.56 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 



ALPH3595 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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I 1-
!-

"E 30 
:l 
0 
() 

Of 
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I -
3431.00 

U-238 U-235 
r- --t-- , 
I ! I 

i· 'I "li r\ll_iJ/I f, , 4oao:5o 
Acquired: 17:09:29 on 20-0ct-98 

U-234 
-- 1 I 

I III'J. ' 
:I, iul\i J/\1 '/1 J __ _ 

4730.00 
Energy (keV) 

File: C:\USER\ALPHA \SAMPLES\ALPH3595.CHN 

Sample: 985847-2 ISO U 

Tracer 
U-232 

; •\II ! 

~·~Vif, __ _ 
-- - l _1 __ ,\ ___ - "·-· J 
5379.50 6029.00 

Real Time: 7202.98 s. Live Time: "1200.00 s. 

Detector: #26 MCB 3 Input 2 (Det #26) 
Type: ISO U 



A T ? B A v I s I 0 K SPEC'IRP.L F>.NALYSIS 
Core i,ab 

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 

Original: 3420.19 + 5.428 * Chn + -0.000738 Chn **2 keV 

Fi::.e: 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 Hethod: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3596 
P E A K S 

C~anne::. Start End FWHM Height Backgrouna Net Area 

258.61 
2. :i85.14 

~. 145.99 
'!'racer 368.40 

Nuclide 

.1. .. U-234 
2. ::-235 
.;;. i.;-238 

Tracer U-232 

234 279 6.00 :.oo 0.24 12.76 

170 205 o.oc 0.00 0.48 0.00 

116 ::.61 2.00 : .. oo C.OJ 2.00 

333 388 6.00 ~3 .. C8 l.20 185.80 

.,.., 
u 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 l.OOOO 0.09 0.17 

1.00 5320.00 29.311 3.0000 7.99 0.27 

T 0 m A L s ::.c. Recovery 

--------------------------------------
Gross Cou::t 
Net Area 
Background 
Composite Fit 
Residuals 

222.0000 
212.4000 

9.6000 
202.0000 

10.4000 

:::.cc.oc 
95.68 

4.32 
90.99 
4.68 

CPM 

0.11 
o.oc 
C.G2 
::..55 

% Error 

55.41 
0.00 

138.59 
14.33 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3596 
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AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

U-238 U-235 r ------ 1 - · 
I -I. N L J -~ I ! 

U-234 
,---~-- I 

ll 1.nA __ .lltVI _ IIJ.\ 1J t Ni J 

1 racer 
U-232 

I 

I . i ~ 

l 

1/1,\ 
.,1/ 1\. I II ,\ 

N::H ~1\1 1 

1 I,, r' 1· 
1 ~ 1, 1 1 

I 

-

3420.00 4o66.5o 4713.00 
)1'ii ___ ~~UL __ ~ __ L 

5359.50 6006.00 

Energy (keV) 

Acquired: 17:09:35 on 20-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3596.CHN 

Sample: 985847--3 ISO U 

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 h V I S I 0 N S ? E C T R A L A N A L Y S I S 
Core :.ab 

SAMPLE: 985847-4 ISO U 
Type: ISO u Sample Collected: 16-Feb-96 08:26:41 

Volume: ~ 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 **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 F~le: C:\USER\ALPHA\BKGND\B0003553.CH~ 
Nuclide L~brary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Met~od: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3597 
PEP..K;:, 

Channel Start End FWHM Heigh~ Background Net Area 

1. 258.50 
2. 185.77 
-:; 
-' . 147.53 

~·race:c 369.8:3 

Nuclide 

1 U-234 
2. i.J-235 
3. w-238 

Tracer U-232 

234 279 4.00 2.00 0.48 12.52 
:7: 206 2.00 :.co 0.24 1. 76 
118 163 2.00 2.CC .::; . 24 9.76 
335 390 c.oo ::.:.oo ~· r 1': 

..j .. ::S'"'r :87.:6 

D E c A y c 0 R R E c 'I' 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 l0.510 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 m A ;:, % Recovery - -
--------------------------------------
Gross Cot:nt 
Ne-e Jl.reo. 
Backgrounc 
Composite F::.t 
;<esiduals 

252.0000 
233.0400 

l8.9600 
216.0000 

l7.0400 

100.00 
92.48 

7.52 
85.71 

6.76 

CPM 

0.1C 
C.Ol 
J.08 
l. 56 

% Error 

56.50 
158.04 

63.55 
14.18 

Analyzed By: (Dee Fairservis} 

Checkeci. 3y: (Don Ukele) 
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ALPH3597 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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U--238 U-235 U-234 

Tracer 
U-232 

II/\,' I I 1 

_j 
-~ 
-I 

__ j 

I 
] 
--j 
- j 

=1 
=-1 ~ 

t_ 
l 1\ -- __ jj, --

--- I - -· 

I 1 1 r I. 

i\! ~,l /,flL II lLI II. 

/, r---~----~- , l~.__il !1\1 lvhltJt \ II,. J\ ;'. 

3 
_ll ___ ] 

. _-~~t~~r\1}~~ 'II I I I I 

/1'1 It\~ 
i ' ( I v I A 

!,i . ~~ _ _ Jl'1 _l/ll_ 
3375.00 4022.25 4669.50 

Energy (keV) 
Acquired: 17:09:43 on 20-0ct-98 
File: C:\USER\1\LPHA \SAMPLES\ALPH3597 .CHN 
Sample: 985847--4 ISO U 

5316.75 5964.00 

RealTime: 7203.00 s. Live Time: 7200.00 s. 
Detector: #28 MCB 3 Input 4 (Det #28) 

Type: ISO U 



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 

SAMPLE: 985847-5 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volilme: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DE'I'ECTOR: MCB 3 Input 5 (Det #29) 

Efficiency: 24.12% Chern. Recovery: 83.68% 

Total Eff.: 20.18% Manua1:100.00% 

CALIBRATION: 3359.46 + 5.86388 * Chn + -0.0014 Chn **2 keV 

Original: 3359.46 + 5.8962 * Chn + -0.0014 Chn **2 keV 

F.:.::_e: 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. 

Spectrilm File: C:\USER\ALPHA\SAMPLES\ALPH3598.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003554.CHN 

N.1c::..ide ::...ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3598 
PEJ.I.KS 

Channe~ Star~ Eno FWHM Heigh~ aackgrounc Net Area 

2S7.l5 
2. 135.68 
3. ::.48.06 

Tracer :3.66.39 

Nuclide 

1 .. U-234 
2. U-235 
3. U-238 

Tracer U-232 

:232 277 2.00 2.00 0.48 17.52 

17::.. 206 2.00 ::...co 0.00 2.00 

2.18 163 2.00 -·. . .... ~ 
_.:;,.vu C.24 11.76 

331 386 10.00 12.00 l.44 193.56 

"f' E , A Y. c 0 R R E c T E ;:) R E s 'fl" T T s 
...; ~ 

v .... 
Br. Energy Width Aliquot 

Ratic (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 

G.77 4197.00 10.899 1.0000 0.49 0.20 

1.00 5320.00 48.380 5.0000 7.99 0.26 

T c T A L s 0 
'0 Recovery 

--------------------------------------
Gross Counc: 
Net Area 
BacKground 
Composite Fit 
Residuals 

255.JOOJ 
243.4800 

11.5200 
227.0000 

16.4800 

lCC .. JC 
95.48 

4.52 
89.02 

6.46 

0.15 
0.02 
c.:o 
:.61 

% Error 

47.50 
138.59 

57.77 
14.04 

Analyzed By: (Dee Fairservis) 

c;'1ecked By: (Don Ukele) 

rr.Q 
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ALPH3598 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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U-238 
I .. 

U-235 
r·---

U-234 
--- - -·1 

Tracer 
U-232 

I 1',, i 
II 11'fl I I'll \, I 1111\ ll'i 

111:1 Iii I , ~~~~~ II , 

-··j 

l._. ----
3359.00 

I II, 
1 :I, 

_j 1. \f1 ~r~/; t, 
' I ''I!: I, 
''·'',1 Lf\;111 II'- I 1 v; _ . ___ .rlN, ld, . L_ r, 1:/'nJlNl.A h. f.} ,', 

4017.75 4676.50 
Energy (keV) 

Acquired: 17:09:56 on 20-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3598. CHN 
Sample: 985847· 5 ISO U 

5335.25 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 

S&~PLE: 985847-6 ISO U 
Type: :so U Sample Collec-ced: 16-Feb-96 08:26:41 

Volume: :. Total, 1 Aliquo-c 
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~IBRATION: 3362.2 + 5.92172 x Chn + -0.0016 Chn **2 keV 

Original: 3362.2 + 5.9334 x Chn + -0.0016 Chn **2 keV 

File: C:\USER\ALPHA\CALIB\CAL03499.CHN 

ACQUISITION: 512 Channels Spec-crum Acquired: 20-0ct-98 17:10:03 

Live Time: 7200.00 Real Tlme: 7202.98 Sec. 

Spec-::rur:: Fil.e: C: \USER\P..LPP.A \S&~PLES\ALPH3599. CEN 

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 
? E fi K S 

Cha~~el Start End FWHM Heigh~ Background Net Area 

' 256.29 
2. 184.44 
--'- .:46. 79 

~racer 367.01 

Nuclide 

1. U-234 
.;. . U-235 
3. U-238 

~:cace:c- 2-232 

231 276 2.00 
169 204 0.00 
' . ~ ..... , 162 2.00 
332 387 4.00 

D E c A y c 
Br. Energy 

Ratio (keV) 

0. 72 4774.80 
0.55 44GO.OC 
0.77 4197.00 
:.oo 5320.00 

Gross Count 
Net Area 
Background 
Composite F'it 

Residuals 

0 

2.00 0.24 15.76 
0.00 J.48 0.00 
l .. OC ,..... ,....,/! 

u. L.-.t 8.76 
12.00 0.72 203.28 

R R E c T E D R E s u L T s 
Width Aliquot 
(keV) Tau :JPM MDA 

10.203 1.0000 0.62 0.19 
0.000 0.0000 0.00 0.21 

10.904 1.0000 0.34 0.19 
:!.8.989 2.0000 7.99 0.22 

~:s RecO\lery 

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 
C.07 
l.69 

go Error 

49.77 
0.00 

67.17 
:3.72 

Analyzed By: (Dee Fairservis) 

~neci:ec 3y: (Don Ukei.e) 
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ALPH3599 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60.- .. 

-

45 -

30 

15 

U-238 U-235 
- t- I I 

i I i I 
1] ii11V1I,fl I ;,L I· ~l 

U-234 

3362.00 4015.00 4668.00 
Energy (keV) 

Acquired: 17:10:03 on 20-0ct-98 

File: C :\USER\ALPHA \SAMPLES\ALPH3599. CHN 

Sample: 98584-I··G ISO U 

Tracer 

U-232 
-I 

I I 
' 1\ ~ I . I I 

. ~~~d/1\1 I 
i' 'I I ~ 1 111. I I 
•I 1, ilnll1' : 

·~I li I 
, ~ f 

1 ~II J J 

1\lll I I\ 
1 

_____ 

1 \t~U·,;~_rL 
5321.00 

. - I L. A __ _ 
5974.00 

Real Time. 7202.98 s. Live Time: 7200.00 s . 

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 

S&~PLE: 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:100.00% 

CAL:BRATION: 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 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:10 

Live Time: 7200.00 Real Time: 7202.94 Sec. 
Spectr'-l:n File: C:\USER\ALPHA\SAMPLES\AL?H3600.CHN" 

3ackgrcu~d File: C:\USER\ALPHA\BKGND\B0003556.CHN 
Nuc:ide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3600 
P E A K S 

Channel Start Enc FWHM Height Background Net Area 

1 251.70 
2. 177.56 
~. 2.37.55 

'~·Lacer 260.15 

Nuclide 

0·-234 
2. U-235 
3. lJ-238 

Trace:::- -u-232 

227 272 4.00 2.00 0.72 11.28 
163 198 0.00 O.GO 0.24 0.00 
lC8 153 2.00 :...oc C.24- 3.76 
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 

Ratio (keV) (keV) Tau DPM MDA 

0. 72 4774.80 20.176 2.0000 0.48 0.24 
0.55 4400.00 0.000 0.0000 0.00 0.21 
0.77 4197.00 10.159 1.0000 0.16 0.21 
1.00 5320.00 20.041 2.0000 7.99 0.26 

~' 0 T A -.- ;:, 'fo Recovery -
--------------------------------------
Gross Count 
Net Area 
3ackgrounci. 
Composite Fit 
Residuals 

217.0000 
210.0400 

6.9600 
204.0000 

6.0400 

100.00 
96.79 

3.21 
94.01 

2.78 

CPM 

0.09 
0.00 
C.03 
l.56 

% Error 

60.30 
0.00 

104.44 
14.29 

Analyzed By: (Dee Fairservis) 

Ci:ecked 3y: (Don Ukele) 

r ,.._ 
... I .. ' , 
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ALPH3600 AlphaVision Relative Region-·Of-lnterest (Slope Recalibration) 

60r 
! 

30 

15 

3495.00 
-- J\ l -- -

U-234 
U-238 r - -

t ---- - I U-_?3_5 _ I 

'U, l _b __ 11 l I _ ~ L LJ, _ LJ fv 
4140.25 4785.50 

Energy (keV) 
Acquired: 17:10:10 on 20-0ct-98 
File: C:\USER\ALPHA\SAMPLES\ALPH3600.CHN 
Sample: 985847-7 ISO U 

1 racer 
U-232 

1,~ I: 

-, 

I !~i/\t\! 
I I I ll 
' I I 

I\_ 1\l - _LL- AL__,\ ~--; 1!, 'r A 1 n / 

5430.75 

--

6076.00 

Real Time: 7202.94 s. Live Time: 7200.00 s. 
Detector: #31 MCB 3 Input 7 (Det #31) 

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 

Slu'1PL:S: 985847-8 ISO U 
~ype: :so U Sample Collected: 16-Feb-96 08:26:41 

'Jol· ...... rr:8: ~ ~ot.al, l Aliqt.Aot 

Tracer: 7.992 DPM 

DETECTOR: MCB 3 Input 8 (Det #32) 

Efficiency: 21.82% Chern. Recovery: 94.87% 

Total Eff.: 20.70% Manaal:lOO.OO% 

CALIBRAT:ON: 3431.77 T 5.37504 * Chn T -0.000531 Chn **2 keV 

Original: 3431.77 T 5.3512 • Chn T -0.000531 Chn ••2 keV 

FL.e: C: \USER\ALPHA\CALIB\CAL0350l.CHN 

ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:16 

~ive Time: 7200.00 Real Time: 7202.96 Sec. 

Spec~r'..lm FLe: C:\USER\A:.PHA\SAMPLES\ALPH3601.CH~ 

Background File: C:\USER\ALPHA\BKGND\B0003557.CHN 

Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3601 
? E A K S 

Channel Start End FWHM Height Background Net Area 

1. 256.36 
'") 183.46 L.. 

3 ~ .... ..:.:4. 42 

'I:.::-c..::e:c- :)64.42 

Nuclide 

1. U-234 
2. 'C-235 
3. U-238 

Tracer U-232 

231 276 2.00 
:68 203 2.00 
. 0 t :59 :2.00 ..... ..... "T 

229 384 '"I ""~·" 
...... ~ '-' \.J 

D 3 ..... A '! c 0 '-

g·.- Energy 
Ratio (keV} 

0.72 4774.80 
0.55 4400.00 
0.77 4197.00 
1.00 5320.00 

Gross Count 
Net: Area 
Background 
Composite Fit 
Residuals 

2.00 1.44 8.56 
~ f"\ _., 
-·VG 0.48 C .. 52 

::..oc J .. 72 2 .. 23 

::.3.00 8.'%3 2.98.S2 

R R E c 'l' E D R E s u ..... T s 
Width Aliquot 

(keV) Tau DPM MDA 

10.206 1.0000 0.34 0.26 

10.360 1.0000 0.02 0.21 

10.443 1.0000 0.09 0.23 

9.976 1.0000 7.99 0.21 

9" Recovery 

235.0000 
222.2800 

12.7200 
213.0000 

9.2800 

1CO.OO 
94.59 

5.41 
90.64 

3.95 

CPM 

0.01 
c.oc 
,-, ~'*'"'' 

~-VL 

l. 65 

% Error 

72.71 
382.10 
149.92 

13.89 

Analyzed By: (Dee Fairservis) 

ChecKed By: (Don Ukele) 
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ALPH3601 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60 

45 

30 ,_-

15 

I 
U-235 

U-234 
U-238 
l- ---- -

Tracer 
U-232 ----- --- l 

~~~~ l~illl li 11_11!
1

!/1 

/
1
/ !11 1'i,/ 

, 1! I 1
'\ 

I 
f.nl 1 1 

-

-j 
-1 
_j 

i 
-I 

~ 
~~j 

---~ 

-j 

J 
-- 1 

J.l /,,_ }\ l':J A 
J-I I 

L L 

ldv\·\· ! I ' / 'I I I 
1\illl.t I L' -- _lf,_lA\_ ---~~J 

3431.00 4084.00 4737.00 
Energy (keV) 

Acquired: 17:10:16 on 20-0ct-98 
File: C:\USER\ALPH/-\ \SAMPLES\ALPH3601.CHN 
Sample: 985847-8 ISO U 

5390.00 6043.00 

Real Time: 7202.96 s. Live Time: 7200.00 s. 
Detector: #32 MCB 3 Input 8 (Det #32) 

Type: ISO U 



A T ? H A v I s : 0 ~ S?E:CTRF.L A N A L Y S I S 
Cere La:O 

SAMPLE: 985847-9 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

\lclt:rne: l 7otal, 1 F.liq:.1::;t 
Tracer: 7.9S2 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 
Original: 3455.85 + 5.3442 • Chn T -0.000964 Chn **2 keV 

Fi~e: C:\USER\ALPHA\CALIB\CAL03502.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:27 

~ive Time: 7200.00 Real Time: 7206.76 Sec. 
Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3602.CHN 

3askground File: C:\USER\ALPHA\BKGND\B0003558.CHN 
Nuclide Li.brary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3602 
P E A K S 

Channe~ Start End FWBM Heig~t Background Net Area 

260.16 
2. 2.83.56 
.5 • 

-, !' ~. '"' .. 
-">..l.uJ. 

Tra.c:·er :J7S.98 

Nuclide 

l. G-234 
2. U-235 
3. u-238 

Tracer U-232 

235 280 2.CO 2.00 C.24 11.76 
2.69 204 2.0C 2.CG 0.00 4.0::.: 
ll3 158 .2~00 1..00 0.24 1. 76 
=~41 396 L .. CO :::..2.00 ::..44 2.94.56 

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 l.OOOO 0.48 0.20 

0.55 4400.00 9.933 l.OOOO O.l6 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 

"' "' '" A L s Q. Recovery - v .. ·c 

--------------------------------------
Gross Count 
Net Jl..rea 
Background 
Composite Fit 
Residuals 

250.0000 
238.9600 
ll. 0400 

214.0000 
24.9600 

100.00 
95.58 
4.42 

85.60 
9.98 

CPM 

C.lO 
C.03 
" ". v.u .... 

l.62 

% Error 

57.77 
98.00 

158.04 
14.00 

Analyzea By: (Dee Fairservis) 

Cr.ecked By: (Don Ukele) 

,.~1 
'· · 4 I 
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ALPH3602 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60 

45 

30 

i 

15 

-- _jJ., 

3455.00 

U-238 _ U-235 

J l~ -_- -j l-~~--1 
4072.75 - lL.JUL 

Acquired: 17:10:27 on 20-0ct-98 

Tracer 
U-232 

. I 
I n !11

• 

I "I lUi!\. ilrr, 11 1 

U-234 /! ,1 1JIV~ \1 

r ---- - I! ;u~ II . 

I I. I /· /)\fu /, Ll 
_ f., L.flJL.h. \_ ill\ _!, L l'.Jl\i\1\ _______ _ 

4690.50 5308.25 
Energy (keV) 

T 

--I 
---i 

. ___ L_i 

5926.00 

Real Time: 7206.76 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH3602.CHN 
Sample: 985847-9 ISO U 

Detector: #33 MCB 4 Input 1 (Det #33) 
Type: ISO U 



A ~ ? E A V I S I 0 N S P E C T R A L 
Core Lab 

SAMPLE: 985847-10 ISO u 

A N A L Y S I S 

Type: ISO u Sample Collected: 16-Feb-96 08:26:41 

Volume: ~ Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 2 (Det #34) 
Efficiency: 23.95% Chern. Recovery: 89.37% 

Total Eff.: 21.40% Manual:lOO.OO% 

CALIB~~TION: 3459.08 + 5.28249 x 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::0:36 

Live Time: 7200.00 Real Time: 7206.76 Sec. 

Speer: rum Fi:!.e: C: \USER\ALPHF.\SAMPLES\ALPE3603. CHN 

5ackgrou:;.d File: C: \ USER\ALPHA \BKGND\80003559. CEN 

Nuclide ~ibrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Resul~s: ALPH3603 
P E A K S 

Channel Start End FWEM Height Background Net Area 

1 w 255.94 
2. 181.58 
3 .. 141.80 

·~·~a.cer 365.36 

Nuclide 

1. U-234 
2. U-23S 
3. J-238 

Tracer U-232 

231 276 2.00 l.CC 0.96 4.04 

167 202 2.00 1.00 0.24 2.76 

ll2 157 2.00 :.oo 0.00 7.00 

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 

Ratio (keV) (keV) Tau DPM MDA 

0.72 4774.80 9.998 1.0000 0.16 0.23 

0.55 4400.00 10.163 1.0000 0.11 0.19 

o. 77 4197.00 10.251 1.0000 0.27 0.15 

1.00 5320.00 19.506 2.0000 7.99 0.22 

TOTI>.LS 9" Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

24:.ooco 
234.5200 

6.4800 
221.0000 

1.3.5200 

lOO.OC 
97.31 
2.69 

91.70 
5.61 

CPM 

0.03 
0.02 
0.06 
1. 7 .i 

% Error 

109.08 
123.28 

74.08 
13.66 

Analyzea Sy: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3603 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

601 

45 

30 ~-· 

f ~ 
I 

I , __ 

I 

i 

15 

U-238 
- I 

-- - /'~-- J ____ jl!', l 
3459.00 4098.75 

Acquired: 17:10:36 on 20-0ct-98 

U-235 U-234 

', i ~_Al~] 1 L 
4738.50 

Energy (keV) 

File: C:\USER\ALPHA \SAMPLES\ALPH3603.CHN 
Sample: 985847-10 ISO U 

Tracer 
U-232 

I 
I I I . Iii I 

1, lr!lll,
1 

li _/,rli\1\1 11 

II -~ "1
1 

I li II'\ I ' Ill i 
I 111(1 I 

i i II l/1\ ~ 1:, I! 
I I 'II I I h i 1 

I 

JUA1 _;\lll\~ ~------ ~ .\'1_ d\11 . _ _jl__j\1 

5378.25 6018.00 

Real Time: 7206.76 s. Live Time: 7200.00 s. 
Detector: #34 MCB 4 Input 2 (Det #34) 

Type: ISO U 



~ ~ P H A V I S : 0 N S P E C T R A L A N A L Y S I S 
Cere Lab 

SAMPLE: 985847-11 ISO U 
Type: ISO U sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, l Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 3 (Det #35) 
Efficiency: 20.32% Chern. Recovery: 78.14% 
To~al Eff.: 15.88% Manual:100.00% 

CALIBRATION: 3403.69 + 5.53974 * Chn + -0.000906 Chn x*2 keV 
Or~gina~: 3403.69 T 5.5558 ~ Chn 7 -0.000906 Chn **2 keV 

FLe: C:\USER\ALPHA\CA::..IB\CAL03504.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:10:44 

Live Time: 7200.00 Real Time: 7206.78 Sec. 
Spect:ru;:-, Fi::.e: C: \USER\ALPHA\SAMPLES\ALPH3604.CHN 

Background File: C:\USER\AL?HA\BKGND\BOC03560.CHN 
~ucllde Llbrary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3604 
P E A K S 

Channel Sta~~ End FWHM :r-:eight. Background Net Area 

1.. 258.43 
2. 185.47 
3. ::..46. 72 

Tracer 363.J8 

Nuclide 

l. U-234 
2. :.::-235 
3. D-238 

Tracer U-232 

233 278 2.00 1.00 0.24 5.76 
170 205 0.00 0.00 0.72 0.00 
2.17 162 2 "'" •VI.. :....oc 0.24 l. 76 
333 388 10.00 9.00 !'"', 7 .~ 

J • I L. 152.28 

0 E c P.. '1 ~ 0 R R E .~ T E D R E s u L T s ..... "-

g-.- 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 G.OOO 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 

T 0 'I' A _,_ s 9o Recovery 

--------------------------------------
.3ross Coun·c 
Net Area 
Backgrouna 
composite Fit 
Residuals 

182.0000 
:74.0800 

7.9200 
161.0000 

13.0800 

~OG .. OC 
95 .. 65 

4.35 
88.46 

7.19 

CPM 

0.05 
0.00 
c.o::.. 
l.27 

% Error 

83.45 
0.00 

158.04 
15.85 

Analyzea :ay: (Dee Fairservis) 

Checked 3y: (Don Ukele) 
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ALPH3604 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60;·· -~---- -i 
I 

45 --

~--

30 
f-

r_-
!.-
I 

151 

U-238 

L\ 
r-r··_·· 

_[A __ , ___ )\ 

3403.00 4052.50 

Acquired: 17: 1 0:44 on 20-0ct-98 

U-234 

I -~\_[- ]ill\_ 
4702.00 

Energy (keV) 

File: C:\USER\ALPHA \SAMPLES\ALPH3604 .CHN 
Sample: 985847-11 ISO U 

Tracer 
U-232 

I 

i ~~ !r. 
1 ' r!! 
. J I,N.:)~ 
! '111/1' 

II I)\ t I 1' 
, lji[Ult I --- " -

J,Atv,&t - 5351.50 

-

6001.00 

Real Time: 7206.78 s. Live Time: 7200.00 s. 
Detector: #35 MCB 4 Input 3 (Det #35) 

Type: ISO U 



A ~ P H A V I S : 0 N S ? E C T R A L 
Core Lab 

SAMPLE: 985847-12 ISO t; 

A N A L Y S I S 

Type: ISO u Sample Collected: 16-Feb-96 08:26:41 
Voh.:1:1e: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 4 (Det #36) 
Efficiency: 22.13% Chern. Recovery: 81.31% 
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 + -C.J015 Chn **2 keV 

File: C: \ USER\ALPHA \CF.LIB\CAL03505. CHN 
ACQUISITION: 5~2 Channels Spectrum Acquired: 20-0ct-98 17:10:51 

Live Time: 7200.00 Real Time: 7206.73 Sec. 
Spect:.r~m File: C:\USER\ALPHA\SAMPLES\AL?H3605.CHN 

Backgr:o-:nd File: C: \USER\ALPHA\BKGND\B000356l.CH!': 
~~c~iae L.orary: C:\USER\ALPHA\U232.ALB 

ANA~~S:b Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3605 
P E A K S 

Channel Start End FWHM Heigh~ Background Net Area 

1 256.19 -'-• 

2. 184.75 
~. 147.24 

': :ca..cer 365.73 

Nuc~ide 

l. ll-234 
2. ~-235 

3. U-238 
Tracer U-232 

231 276 2.00 l.CO 1.20 7.80 
170 205 2.00 1.00 0.24 0.75 
117 162 2.00 1.00 0.24 4.76 
23: 386 2.00 12.0:: :;_.~4 l72.56 

:J E: c F. y ~ ,...., R R E ~ cp E D R E s u T s ..._ v ,__ 
~ 

:ar. Energy Hidth Aliquot 
Ratio (keV} (keV) Tau DPM MDA 

0.72 4774.80 :0.279 :..oooo 0.36 0.29 
0.55 4400.00 10.708 1.0000 0.04 0.23 
0.77 4197.00 10.933 1.0000 0.22 0.23 
l.OO 5320.00 9.622 1.0000 7.99 0.30 

T 0 ..,., A L s % Recovery 

----------~---~-----------------------

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

213.0000 
2.94.7600 
18.2400 

189.0000 
5.7600 

lOO.OO 
92..44 
8.56 

88.73 
2.70 

CPM 

0.07 
0.01 
0.04 
2. .. 44 

% EYror 

75.67 
259.67 

92.20 
14.86 

Anc.lyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 

I""~~ . . .. : 
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ALPH3605 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60 

45 

30 

15 -

f~~ 
t--
1 

r 

3359.00 

U-238 

__ /\ I 
- -1 
- -- l. 

4016.75 

Acquired: 17:10:51 on 20-0ct-98 

U-235 
-~-1 

J lti 

--r -----
. i: 

--

-, 

Tracer 
U-232 

I I -

~ I -1 
I'\ I -!I I I I 

~ ~~~~ I.e I I i 
1 1 1 I, 1 ,1 \-~n 1 

I 

U-234 i /t lij ~~ V', i -: 
---1- ---1 II i\ I 1

1 --j 
1\ \ !', fi fl! u ,~ li -

1: _f\ _ A!: __ A _ 1'/J:rjij_ _____ J\11 fLLAA __ -~tiJ_/, _________ AI 

i 

4674.50 5332.25 5990.00 

Energy (keV) 
Real Time: 7206.78 s. Live Time: 7200.00 s . 

File: C:\USER\ALPHA \SAMPLES\ALPH3605.CHN 

Sample: 985847-12 ISO U 
Detector: #36 MCB 4 Input 4 (Det #36) 

Type: ISO U 



A T p H A v I s I 0 N s p E c T R A L 
Core Lab 

SAMPLE: 985847-13 ISO G 

A N A L Y S I S 

Type: ISO u Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 A1iqc:.ot 
Tracer: 7.992 DPM 

DE~ECTOR: 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 x~2 keV 

r :.J...2: 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 !..ib:cary: C:\USER\ALPHA\U232.ALB 

ANA~YSIS Metnod: Relative Region-Of-Interest 
Slope Recalibration 

Res~its; ALPH3617 
P E A K S 

Cn~nne~ Start End FWHM Height Background Net Area 

255.95 
2. 178.82 
3. 137.15 

Tracer 368.63 

~\uc.::.ide 

J--2 34 
2. U-235 
3. .;-238 

Tracer J-232 

~-;,. 

L-'- 276 2.00 l.OO 1.68 3.32 

164 199 0.00 0.00 0.24 0.00 

l07 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 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 9.702 1.0000 0.14 0.28 

0.55 4400.00 0.000 0.0000 0.00 0.21 

0. Ti 4197.00 9.753 :..oooo 0.09 0.25 

1.00 5320.00 28.958 3.0000 7.99 0.27 

'I' 0 ~ A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fit 
Residuals 

22.9.0000 
201. 7200 

17.2800 
197.0000 

4. 7200 

100.00 
92.1: 

7.89 
89.95 

2.16 

CPM 

0.03 
0.00 
0.02 
1. 56 

% Error 

133.28 
0.00 

l67.94 
14.26 

Ar.alyz2d 3y: (Dee Fairservis) 

Checked By: (Don Ukele) 

t:""'":'') . . . . 
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ALPH3617 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60: 

45 

30 

l 
15 f 

U-238 

--

~----- - -- I r-U~?:3_5 . 
- h - !,_ fL A LJ l _____ L l .. j j 

3526.00 4146.75 

Acquired: 17:37:35 on 20-0ct-98 

~--

U-234 
~-----r--J 

_jfL._ji\1\[A __ . 

4767.50 
Energy (keV) 

File: C:\USER\ALPHA\SAMPLES\ALPH3617 .CHN 

Sample: 985847-13 ISO U 

Tracer 
U-232 

! - ---- ---l 
I (I 
I II I 
I i/1 I .\[I 
1 l'~~~r,h,. 1 
I ;'!I i I'll : f', . I I 'I I II 
i (·~~ ~V'I 

V /'1'1 
1 

''\ i,\ 
,'J' L\ 1 1 !\V1 

_ __j!lfi\JI...Il. __ . 

5388.25 

' 

- i 
-·-j 

-i 
j 

-~1 
J 

~ 
-J 

-_l\l~j 

6009.00 

Real Time: 7205.32 s. Live Time: 7200.00 s. 
Detector: #38 MCB 4 Input 6 (Det #38) 

Type: ISO U 



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 

SAMPLE: 985892-1 ISO U 
Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 4 Input 7 (Det #39) 
Efficiency: 23.08% Chern. Recovery: 77.72% 
Total Eff.: 17.94% Manual:lOO.OO% 

CALIBRATION: 3619.64 + 4.37289 * Chn + 0.000587 Chn **2 keV 

Original: 3619.64 + 4.396 * Chn + 0.000587 Chn **2 keV 

?Le: C:\USER\ALPHA\CALIB\CAL03508.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:11:20 

~~ve Time: 7200.00 Real Time: 7206.76 Sec. 

Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3608.CHN 

Background File: C:\USER\A~PHA\BKGND\B0003564.CHN 
:Lc::...i.ae 2:-ibrary: C: \USER\ALPHA\U232 .ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3608 
P E A K S 

Cha~nel Start End FWHM Height Background Net Area 

L 255.41 

2'" 174.37 
3. l23.77 

Tracer 370.42 

Nuclide 

l .. U-234 

' '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 

:J E c A y c 0 R R E c T E D R E s "G 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 :::..oooo 0.05 0.18 

1. 00 5320.00 28.847 3.0000 7.99 0.28 

T 0 T A L s 9o Recovery 

--------------------------------------
Gross Coun~ 
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 Fairservis) 

Checked By: (Don Ukele) 
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ALPH3608 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60 I 

I 
! 

f· 

45 

30 -· 

15 
i 

U-238 U-235 U-234 

t,, ! 

-- --r- I - ------ 1 
/, __ j_ 1 L ---- I! 

--\---

1 ' 

i, A ___ l __ f, i __ 
3619.00 4217.00 4815.00 

Energy (keV) 
Acquired: 17:11:20 on 20-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3608.CHN 

Sample: 985892~1 ISO U 

-,---

Tracer 
U-232 

-~ 

- -i 

I I 11 I 
II I 

I ' 

J'fi IIi 'i 
I,,\', \)\ /1: ~ I 

1 /1
1 

'

1 
v\ 

I II p
1 

\ ll 
V1 AlJJi\f~~r~~ ~. _ L_ l/'_~. .A 

5413.00 

-- --~ 

6011.00 

Real Time: 7206.76 s. Live Time: 7200.00 s. 
Detector: #39 MCB 4 Input 7 (Det #39) 

Type: ISO U 



A ~ ? H A V I S I 0 N s·;:.BCTRA.LJ A N A L Y S I S 

Core Lab 

SAI1PLE: 985892-2 ISO u 
Type: ISO u Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETE8TOR: MCB 4 Input 8 (Det #40) 
Efficiency: 22.69% Chern. Recovery: 89.30% 

Total Eff.: 20.26% Manual:100.00% 

CALIBRATION: 3562.72 + 4.66324 * Chn + 0.000303 Chn "'*2 keV 

0 . . ' 
r:....g.1.na~: 

File: 
3562.72 + 4.6611 * Chn + 0.000303 Chn **2 keV 

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. 

Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH3609.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003565.CHN 

~uclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Me~hod: Relative Region-Of-Interes~ 
Slope Recalibration 

Resul~s: ALPH3609 
P E A K S 

Channel Star~ End FWHM Height Background Net Area 

1. 255.68 
2. 177.5J 
3. 134.84 

'"_::racer 368.04 

J\ ... clide 

D-234 
2. U-235 
3. U-238 

Tracer V-232 

231 276 2.00 1.00 0.72 2.28 

163 198 2.00 l.OO 0.24 0.76 

105 150 0.00 0.00 0.24 0.00 

233 388 8 .. 0C liwOIJ -, ~ Q 
~.c.._.. 194.32 

5: ~ A y _., c ~ R E c T E D R E s D :::.. T s 
~ ~ 

B·r Energy Width Aliquo1: 

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 

T 0 T A L S % Recovery 

Gross Count 
Net Area 
Background 
Composite Fi1: 
Residuals 

214.0000 
201.2800 
l2. 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 

0.00 
14.00 

Analyzed 3y: (Dee Fairservis) 

Chec;.;.ed 3y: (Don Ukele) 
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ALPH3609 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60,-
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' 
' 1-
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45 --

15 

---

3562.00 
I 

_ I 

U-J38 -- -- --1 
-t\_l -- --- --·· --- _1_ 

4178.75 

Acquired: 17:11:27 on 20-0ct-98 

U-235 

Tracer 
U-232 

~ J\11: 

I It~~~-
- I ~~-u ~~ It!' I, 

l J 
!IV, !i! I\\ I 

IL ~~-- _/1 __ A_A_N, __ Ui,_ 1'1 11_\ --- LL_}j\__fl _ 

U-234 

4795.50 5412.25 
Energy (keV) 

- ·-· ------- ---~ 

l 
I 

-- ~ 

! 

- -! 

6029.00 

Real Time: 7206.76 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH3609.CHN 
Sample: 985892-2 ISO U 

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 Lc.b 

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: 3418.49 + 5.52533 * Chn + -0.0011 Chn **2 keV 
Original: 3418.49 + 5.5496 * Chn + -0.0011 Chn **2 keV 

Fi::..e: C:\USER\ALPHA\CALIB\CAL03510.CHN 
ACQUISI'I'lON: 512 Channels Spectrum Acquired: 20-0ct-98 17:11:40 

L~ve Tlme: 7200.00 Real Time: 7200.32 Sec. 

Spec-crum File: C:\DSER\ALPEA\SAMPLES\ALPH3610.CHN 
Backgrour,d F'ile: C: \USER\ALPHA \BKGND\B0003566. CHN 

Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYSIS Metnod: Relative Region-Of-Interest 
Slope Recalibration 

Res~~~s~ ALPH3610 
P E A K S 

Channel Start End FWHM Heign~ Background Net Area 

1. 258.81 
2. 184.41 
3. l45.09 

Tracer 371.64 

Nuc.:..ide 

l. U-234 
.::. . :J-235 
3. G-238 

Tracer 8-232 

234 279 14.00 12.00 0.48 192.52 
169 204 2.00 l.OO 0.72 8.28 
" 1 -..L~::l 160 2.00 12.00 0.96 186.04 
337 392 4.00 12.00 1.44 178.56 

;_; E c A '{ c 0 R R E c '"' 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 7.0000 8.62 0.24 

0.55 4400.00 10.239 l. 0000 0.37 0.25 

0.77 4197.00 ::.0.412 l.OOOO 8.33 0.27 

1.00 5320.00 :8.831 2.0000 7.99 0.29 

T 0 T A L s % Recovery 

--------------------------------------
Gross Coun-:: 
Net Area 
Background 
Composite Fit 
Residuals 

623.0000 
616.7600 

6. 2400 
569.0000 

47.7600 

100.00 
99.00 
~.00 

91.33 
7.67 

CPM 

1.60 
0.07 
1. 55 
1.49 

% Error 

14.14 
71.18 
14.41 
14.61 

Ana:..yze-i .'3y: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3610 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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U-238 U-234 
I - -
i - I ! j 
I I I I I A 1\ 
I 

11! I! I I i 11/\"11 

Tracer 
U-232 

i 1\ 

I I\! 
: n '1 1 

: 
111/ II ! 

I -_j 

_-_j 

--1 
--I 

I 

1

1 ;\ p:l\fi I i ~11\1 \,\~-
1 II A! \ ld I I I ! 

I 'II I 'I' I 1(1 ' d I v I I U-235 i I I 
'i II,\[ I I I I' I l I 

t! vF~' J L I __ V\ __ 1 I'N!Ih I __ l V1_l ./YJ1_ A I 

t= 

l~--- A 
_j 

_J I IIIII \ i : i , i'i' '; !1.\'' I 
I if Ill, \ 1\\ 1 I ,,,\ I I 

I I!' I 'I' ,rv ·\1 ·, jl,l~ ~ - - - _jt 
3418.00 4053.00 4688.00 

Energy (keV) 
Acquired: 17:11:40 on 20-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH361 O.CHN 
Sample: 985892-2ms ISO U 

5323.00 5958.00 

Real Time: 7200.32 s. Live Time: 7200.00 s. 
Detector: #41 MCB 5 Input 1 (Det #41) 

Type: ISO U 



A ~ P H A V I S I 0 N S ? E C 'I' 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: 21.77% 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 

Fi::.e: C:\USER\ALPHA\CALIB\CAL035ll.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 

Nuc~ide L~brary: C:\USER\ALPHA\U232.ALB 

ANALYSIS Method: Relative Region-Of-Interest 
Slope Recalibration 

Res;..;:;.ts: ALPH3611 
P E A K S 

Channel Start End FWHM Height Background Net Area 

1. 255.51 
2. 182.07 
3. 143.08 

Tracer 365.00 

Nuc..:.ide 

" U-234 ..... 
2 .. U-235 
3 .. :J-238 

Tracer J-232 

231 276 2.00 15.00 3.60 192.40 
167 202 2.00 1.00 1.44 3.56 

113 158 6.00 :!.3.00 3.84 168.16 

331 386 4.00 11.00 4.56 165.44 

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 10.072 1.0000 9.29 0.38 

0.55 4400.00 10.341 1.0000 0.17 0.31 

0.77 4197.00 31.454 3.0000 8.12 0.39 

1.00 5320.00 19.332 2.0000 7.99 0.41 

T 0 T A L s % 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 

C:?M 

1.60 
0.03 
1.40 
l. 38 

% Error 

14.27 
124.13 

15.30 
15.03 

Jl.nalyzeci By: (Dee Fairservis} 

Checked By: (Don Ukele) 

587 
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AlphaVision Relative Region--Of-Interest (Slope Recalibration) 
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U-234 
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\l 1/~~~~~~: I ] 

i ! ''I'll /
1

11

1

1
1 \Ill~ ' \1::·1~ li j I l~i\1 \1 I li I --1 

i 1
1 q I'll I : I I ) \ '1

1
' : II: II:\ ,1 II ! I 

, /1111 I U 235 1 , I', I , .'v. ' Jl, : --
,\ I - I Nl II i i ~ I' I 

1
1 !! \ - ~--- . i 11 I ' I ' I ' ' !I 

_ M __ d_~A M\.'/vft,l~h~ l_ __ \_&LL _ 11 ! ! ,-,/',r,N\iV 0 1¥J...tll .. .A J,Ar\l.)~ _ 1~11wl _A 1 LJ~.L_uLL __ L ____ j 

U-238 

I 

! 

3428.00 4072.25 4716.50 5360.75 6005.00 
Energy (keV) 

Acquired: 17:11:49 on 20-0ct-98 
File: C:\USER\ALPHA\SAMPLES\ALPH3611.CHN 
Sample: 985892-2msd ISO U 

Real Time: 7200.32 s. Live Time: 7200.00 s. 
Detector: #44 MCB 5 Input 4 (Det #44) 

Type: ISO U 



A ~ P H A V I S I 0 N 

CJ'tl$'Sq 2. P~'""' 
Core Lab 
~ 

SAMPLE: -905020-3 ISO U 

S P E C T R A L A N A L Y S I S 

:'ype: Uran::..um Sample Collected: 16-Feb-96 08:26:41 
Volume: l Total, 1 Aliquot 
Tracer: 15.984 DPM 

DETECTOR: MCB 4 Input 4 (Det #36) 
Effic::..e~cy: 22.13% Chern. Recovery: 45.36% 
:'~tal Ef:.: 10.04% Manual:lOO.OO% 

CAL!BRP.TION: 3359.6 + 5.91926 * Chn + -0.0015 Chn **2 keV 
Orig::..n.a:: 

F~le: 

3359.6 "" 5.9061 " Chn + -0.0015 Chn **2 keV 
C:\USER\ALPHA\CAL:B\CAL03505.CHN 

ACQUISITION: 512 Channels Spec~rum Acq~_red: 21-0ct-98 08:42:24 
7200.00 Real ~i~e: 7200.32 Sec. 

Spectr--..c, E'ile: C: \USER\A~?riA\SAMPLES\ALPH362L:.CHN 

Background File: C:\USER\ALPHA\BKGND\B000356l.CHN 
Nuclide Library: C:\USER\ALPHA\U232.ALB 

ANALYS:~ Method: Relative Reg~on.-of-In.teres~ 

? :3:: A K S 

Channel Start End FWHM Height Background Net Area 

1. 255.65 
2. 184.38 
3. ::.46.94 

Tracer 364.94 

N~c .... .:.de 

~. G-234 
.?. :J-235 
3. u-238 

Tracer t.:-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 '"' 0 R R E ~ r;: E D R E s u T T s '- ~ 
..., 

Br. Energy Width A'..iquot 
Ratio (keV) ;keV; Ta~ 0P."l MDA 

0. 72 4774.80 10.305 :.0000 0.23 0.51 

0.55 4400.00 0.000 0.0000 0.00 ~ r, 
U.'lo~ 

0.77 4197.00 0.000 0.0000 0.00 0.41 
1.00 5320.00 9.649 :.oooo l5.98 0.53 

T 0 T A L s % Recovery 

--------------------------------------
Gross Cou;'"lt: 

Net Area 
3ackgr~und 

Composite ~·::..c. 

~'<.esiciua.l..s 

221.0000 
202.7600 

:8.2400 
_SS.JOOC 

~.76GC 

100.00 
91.75 

3 .. 25 

CPM 

0.02 
0.00 
0.00 
l. 60 

9o 3:!."'ror 

14:.20 
J.OO 
0.00 

14.07 

Analyzed 3y: (Dee Fairservis) 

(Don Ukele) 
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ALPH3622 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 
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U-234 

3359.00 4018.25 

- --t -

1\_J,·l 

4677.50 
Energy (keV) 

Acquired: 08:42:24 on 21-0ct-98 
File: C:\USER\ALPHA \SAMPLES\ALPH3622.CHN 
Sample 985826-3 ISO U 

oes~~z 
~ IC>-'Z.\-"\8 

r-
Tracer 
U-232 

1 ,: 

--1 

I 

I 1::: I 
I llill;'',l

1
\ ! 

I c~ , ~ ', 
I !11:\1~~ !11, 

I I'Jr: I'' 
'\ \ 
1·1 • . 

I, 'lfl - - n, 
I\ Ahl~JilL -S336.75 . ---~~ 
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I -I 
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I 
----j 

J 
i -l 
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--~i 
j 

:I 
~ 
-j 
_ _I 

-1 

·~ 
l 
j 

- - -- -- A. __ll _ 

5996.00 

Real Time: "1200.32 s. Live Time: 7200.00 s. 
Detector: #36 MCB 4 Input 4 (Det #36) 

Type: Uranium 



A L ? 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 

'4Sst:ftL. o'1,...:z.1.c•e 

SAMPLE: ~05820-3md ISO U 
Type: Uranium Sample Collected: 16-Feb-96 08:26:41 

Volume: 1 Total, 1 Aliq~ct 
Tracer: 15.984 DPM 

DETECTOR: MCB 4 Input 6 (Det #38} 
Efficiency: 20.11% 
~oLal Eff.: 8.62% 

Chern. Recovery: 42.86% 
1'-:an'--a l: 2.00. 009<> 

CA~:BRATIO~: 3526.2.8 ~ 4.92576 * Chn + -0.000108 Chn **2 ~eV 
Or.:.g:.r.al: 3526.18 + 4.8964 * Chn + -0.000108 Chn *""2 keV 

F~le: C:\USER\ALPHA\CALIB\CAL03507.CHN 
ACQUISIT:ON: 512 Channels Spectrum Acquired: 21-0ct-98 08:43:02 

Live Time: 7200.00 Real Time: 720C.34 Sec. 
Spec;::.::'--;:. File: C: \USER \A:.?HA \SAMPLES \]'.L.?H3623. CHN 

Backgrouna Fi~e: C:\USER\ALPHA\BKGND\B0003563.CHN 
Nuclide ~ibrary: :::: \USER\AL?H.P.\1J232 .ALB 

ANALYSIS Method: Relative Region-Of-In:eresc 
Slope RecalibraLion 

~es~~~s: AL?H36~3 

? E A K S 
:::nannel Start End FWHM Height Background Net Area 

1. 254.91 
2. 178.09 
3. =.36.60 

:'racer 367.13 

;>;c;c~_;_o.e 

(;-234 
2. J-235 
~. :J-238 

·:racer :J-232 

230 275 2.00 1.00 1.68 3.32 
163 198 0.00 0.00 0.24 0.00 
107 !52 2.00 :.oo 0.96 l.04 
332 387 2 .. :JO 10.()0 2..58 165.32 

~ E c A y '- "' .K R E c .~ E 
,.., R E s u L T s 

~· v ~ .J 

Br. Energy Widtn Aliquot 
Ratio (kev: { ke\/; To.:~ DPM MDA 

v. I L 4'774.8C: 9.74: l.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 
l.OO 5320.0C 9.693 1.0000 2.5.98 0.64 

T 0 T A L S % Recovery 

Gross Count 
Ne-e Area 
3ackground 
Composite Fi.;: 

Res~duc..~.s 

192.0000 
174.7200 
17.2800 

l74.0JOO 
G .. .. }2GC 

100.00 
91.00 
9.00 

0 .. 38 

CPM 

0.03 
0.00 
o.o: 
:.38 

so 2::-ror 

1.33.28 
0.00 

270.18 
15.17 

Analyzed By: (Dee Fairservis) 

(:Jon Ukele; 
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ALPH3623 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60r 

45 

30 

15 

I 
f
! 

I 
I 

~-
[--_ 1,/, 

3526.00 

U-238 U-235 
--- -- I -, 

I I ' j I 
I ' I -' \ I- ' J,.___ - -

4149.25 

Acquired: 08:43:02 on 21-0ct-98 

U-234 

If• ' 1•1 ---~1 '• 1 1 
! I I< J _f._\ _ lL, l: 

4772.50 
Energy (keV) 

File: C:\USER\ALPHA \SAMPLES\ALPH3623.CHN 
Sample: 985820 3md ISO U 

qssmc 
b~ f0•21"'i8 

/'' f:, 

- 1 

Tracer 
U-232 r- -- ~ --

1 i" I 

I 
J: :', r 
I 'I II~ I ! "· :ill ~~ I r I 

I 

,,, "\··' 

1
_1 i!~\1

1 

II,, 
1

1 
J iiJhi/WJiv 1i\1l/i 

5395.75 
111_~----------

6019.00 

Real Time: 7200.34 s. Live Time: 7200.00 s. 
Detector: #38 MCB 4 Input 6 (Det #38) 

Type: Uranium 



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 

SAMPLE: 985898-1 ISO u 
':'ype: ISO u Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, , Aliquot .J.. 

Tracer: 7.992 DPM 

DETECTOR: MCB 5 Input 5 (Det #45) 
Efficiency: 23.52% Chern. Recovery: 84.57% 
~otal Eff.: 19.89% Manual:100.00% 

CALIBRATION: 3383.43 + 5.71527 * Chn + -0.0014 Chn **2 keV 
Orig~~al: 3383.43 + 5.7029 * Chn + -0.0014 Chn **2 keV 

F~~e: C:\USER\ALPEA\CALIB\CAL03512.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:12:06 

Live Time: 7200.00 Reai Time: 7200.32 Sec. 

Spec~rum File: C:\USER\ALPHA\SAMPLES\ALPH36l2.CHN 

3ackgrouT.ti File: C:\USER\ALPHA\BKGND\BC003568.CHN 
N~clide ~ibrary: C:\USER\ALPHA\U232.AL3 

ANALYSIS Met~od: Relative Region-Of-In~erest 
Slope Recalibration 

Resu-~s: ALPH3612 
P E A K S 

Channel Start End FWHM Height Background Net Area 

, 260.01 235 280 2.00 1.00 0.24 7.76 .... 
2. 186.38 :71 206 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 :..90.76 

:J E c A y c 0 R R E c T E ~ R E s u :::.. T s 
Br. Energy Width Aliquot 

Nuclide Ratio (keV) (keV) Tau DPM MDA 

CPM 

0.06 
0.02 
0.03 
l. 59 

% Error 

---------------------------------------------------------------------------
l. U-234 
2. U-235 
3. D-238 

Tracer 'J-232 

0.72 4774.80 
0.55 4400.00 
0.77 4197.00 
::..oo 5320 .. 0C 

T 

Gross Count 
Net Area 
Background 

0 

composite Fit 
Residuals 

rn 
.l. 

9.974 1.0000 C.33 0.20 71.50 
10.387 l.OOOO .::. 08 0.16 138.59 
l0.603 1.0000 0.13 0.16 113.16 

9.342 1.0000 7.99 0.20 14.18 

A .!... s 96 Recovery 

220.0000 100.00 
215.2000 97.82 

4.8000 2.18 
204.0000 92.73 

11.2000 5.09 

Analyzed By: (Dee Fairservis) 

Checked By: (Don Ukele) 
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ALPH3612 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

601 

45 

15 

3383.00 
- -h __ 

U-238 U-235 r·-t- --- --' r --- - ' 

Hu_L _ldL J _l !.' l 
4022.75 

U-234 

, ___ lwlil:r~A--] _____ j\_ 

4662.50 
Energy (keV) 

Tracer 
U-232. 

I 

/! 

1
1 

ll II ;,-,11 

I I: 11\11
1
1!1,! 

I IV · !'i 
I 'I MN I l 'I /''· ~ r \I 

IJkLi _____ ll ---
5302.25 

! 

I 
=-l 

= --1 
-~ 

-l 
j 
-] 

_ _ ___A__j 

5942.00 

Acquired: 17:12:06 on 20-0ct-98 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 ~ 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&~PLE: 985847\5877\5892\5898-MB1Ul016 

Type: ISO U Sample Collected: 16-Feb-96 08:26:41 

Volume: l Total, 1 Aliquot 
Tracer: 7.992 DPM 

DETECTOR: MCB 5 Input 6 (Det #46) 
Efficiency: 21.36% Chern. Recovery: 77.52% 

Total Eff.: 16.56% Manual:lOO.OO% 

CALIBRATION: 3542.21 + 4.71533 * Chn + 0.000126 Chn **2 keV 

Crigir.al: 3542.21 + 4.7155 x Chr. + 0.000126 Chn ~*2 kev 

?~:e: C:\USER\ALPHA\CALIB\CAL03513.CHN 
ACQUISITION: 512 Channels Spectrum Acquired: 20-0ct-98 17:12:38 

~ive Time: 7200.00 Real Time: 7200.34 Sec. 

Spectrum File: C:\USER\ALPHA\SAMPLES\ALPH3613.CHN 

dackground File: C:\USER\ALPHA\BKGND\B0003569.CHN 

N~clide L~brary: C:\USER\ALPEA\u232.ALB 

ANALYS!S Method: Relative Region-Of-Interest 
Slope Recalibration 

Resu~ts: ALPH3613 
P E A K S 

Channel Start End FWHM Height Background Net Area 

l. .:::.:;.oO 235 280 2.00 3.00 1.20 20.80 

2. 181.04 166 201 2.00 1.00 0.72 1.28 

3. 138.35 108 153 2.00 2.00 0.24 9.76 

:'racer 373.30 338 393 2.00 13.00 1.20 158.80 

D E c A y roo 0 R R E c T E D R E s u L T s '-

Sr. Energy Width Aliquot 

r.Jc.:.:;.de Ratio (keV) (keV) Tau DPM MDA 

CPM 

0.17 
0.01 
0.08 
1. 32 

% Error 

---------------------------------------------------------------------------
U-234 

2,. D-235 
.5. v-238 

Trace.c :.J-232 

Analyzed By: 

Checked By: 

0.72 4774.80 9.561 1.0000 1.05 0.31 44.27 

0.55 4400.00 9.522 1.0000 0.06 0.28 218.79 

c 'i" •' I 4197.0C S.500 :...0000 0.49 0.25 63.55 

l.OO 5320.00 9.619 1.0000 7.99 0.31 15.50 

T 0 T A L S % Recovery 

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 

(Dee Fairservis) 

(Don Ukele) 
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c: 
:J 
0 
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ALPH3613 

60r 

45 

30 

f--

1-
i--

15 f-

I 
l~ 
~ 
~--

t_- _ _L_ A 

3542.00 
1\- - _J\ 

AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

U-238 ---, 

ludlA j_ 
4153.75 

U-234 
L.J:_?_~_§ I I - - - ~- l 

l l r,J,:\ ~~ Au~{lJ~ .J 11 r 
4765.50 

Energy (keV) 

Tracer 
U-232 r- -- ----- - 1 

' I 
I ~ ! 

I_ i II i I 

I I I, 

1 I 11//11:1 

: II!~~~ 111 I 

rJ~~Jvl~( ~__l\LL __ ~~--~ 
5377.25 

_J 

i 

~ 
-I 

-1 
-! 

J 
~ 

I 

J 

·--·---- ___ j 
5989.00 

Acquired: 17:12:38 on 20-0ct-98 Real Time: 7200.34 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA\SAMPLES\ALPH3613.CHN 
Sample: 985847\5877\5892\5898-MB1U1016 

Detector: #46 MCB 5 Input 6 (Det #46) 
Type: ISO LJ 



A L P H A V I S I 0 N SPECTRi:\.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) 
Efficiency: 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\ALPHA\SAMPLES\ALPH3614.CHN 

Background File: C:\USER\ALPHA\BKGND\B0003570.CHN 

Nuclide ~~crary: C:\USER\ALPHA\U232.ALB 

ANALYSIS ~ethod: Relative Region-Of-Interest 
Slope Recalibration 

Results: ALPH3614 
P E A K S 

Channel Start End FWHM Height Background Net Area. 

l .. 256.28 
2. 181.91 
3. 142.78 

Tracer 369.96 

Nuc::.ide 

u-234 
2. U-235 
3. D-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 18.273 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 

l. 33 
0.04 
1.39 
1.38 

% Error 

15.57 
87.65 
15.19 
15.17 

Ar.c..lyzed By: (Dee Fairservis) 

Cnecked By: (Don Ukele) 

5fl7 
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ALPH3614 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

60! 

45~ 
I 

30 

15 
U-238 

~-----------·---1 

I I' I I • ; 
I I 1\ I 

I (1 ~! ! I l 

\j 111/ I l 
#IV 1ILN lJI\ I U-23~ 

' !A r ),, : r 
_L_ L_JU_L-' r 1' JL _l ___ tL1Hll 

3422.00 4054.75 

U-234 

/: 

I
ll ,, 
li 

! ~~ 
I II I 

j 
1
\ I ~ t\ 

I I ~~~~f I \' 

l•f\1\1\:~\~l~l- Lh~L __ A 

4687.50 
Energy (keV) 

Tracer 
U-232 

I --- ------ -~ 

I ' ij' I ! (' I 

: I /111\~~~~·1\il 1 
I 'I t: Jll I \ I 
I l1 1 I I 

: 
1V:,J\il' 11 1_1 

- - '\ LL ___ LIL _A- Ah~~_A-
5320.25 5953.00 

Acquired: 17:12:58 on 20-0ct-98 Real Time: 7200.32 s. Live Time: 7200.00 s. 

File: C:\USER\ALPHA \SAMPLES\ALPH3614.CHN 
Sample: 985847\5877\5892\5898-LCS1 U1 016 

Detector: #47 MCB 5 Input 7 (Det #47) 
Type: ISO U 



ISOTOPIC URANIUM CALCULATION SPREADSHEET 0 23-0ct-98 

FILE: ISO-OCT98.wk1 Date 'bt 1"/1 v-...... d , I u e 1 

JOB SAMPLE SAMPLE U 234 u 234 

MDA 

u 234 u 235 u 235 

MDA 

u 235 u 238 u 238 

MDA 

U 238 TRACER 

ERROR ERROR NUMBER NUMBER VOLUME ACTIVITY ERROR ACTIVITY ERROR ACTIVITY 

=================~~~=========~============================================================================================= 

C~ 984000 1 grams dpm dpm % dpm dpm % dpm dpm % % 

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

985847 1 

985892 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

2 
2 MS 

2 MSD 

3 
3 MD 

985898 1 

MB1U1016 MB 

LCS1U1016 LCS 

C11 
w 
c:.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.OOv 0.19 0.00- 0. 77 0.26 50.56 15.35 /' 

1 
/ ./ / / _/ ../ ./ .....- ---

0.50 0.55 ./ 0.21 ./ 55.41/ 0.00 / 0.23./ 0.00 __., 0.09........... 0.17/138.59/ 14.33 .-"' 

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 1 

0.50 i 

o.5o I 
o.5oJ. 

1.00.// 
1.00 v 

/ / ./ / ./ / ./ ../" ---
0.53 / 0.23/ 56.50 0.08 0.21 158.04 0.42 0.2rr'1 63.55 14.18 / 
-.//.///// _./--0.72 0.22 47.50 0.08 0.16 138.59 0.49 0.2 57.77 14.04 ~ 

./ ./ ./ ./ ./ / ./ ./ ./ ---
0.62v o.19/ 49.77./ o.oo ./ 0.21/ o.oo / o.34.,......, o.19/ 67.17../ 13.72/ 

0.48 0.24 60.30 0.00~ 0.21 0.00 0.16 0.21 J 104.44 _/ 14.29 / 
./ / ,/ ./ ./ ., --- .., 

0.34 0.26 ~ 72.71 / 0.0 ../ 0.21 _/82.10 / 0.09/ 0.23 ../ 149.92 13.89 / 

0.48// 0.20 57.77 o.16 o.16 98.oo o.o7 0.20~ 158.o4"""" 14.oo ..,. 
./ ../ / .../ ../ -

0.16/ 0.23 ?'o9.oS::::: 0.11 ./ 0.19/123.28 _.......,.o.27 / 0.1 / 74.0~/ 13.66 /' 

0.30 ./ 0.26 83.45 / 0.00 0.30 0.00 / 0.09' 0.26 158.0<r" 15.85 / 
/ ., .../ / "" / ./ / / 

0.36 0.29"" 75.67 0.04 0.23 259.67 0.22 0.23 92.20 /.4.86/ 

o.14 ./ 0.28./133.28 / o.oo/ 0.21 / o.oo/ o.o9 / 0.25~67.94 14.26 

0.12~ 0.25/135.33 _;{" 0.07/ 0.25/183.62 ~ 0.05 ./ 0.18 196.00./ 14.90 ~ 
"" ./ .../ / """" ./ / ./ -0.09 ~ 0.23 .,)49.92 0.03 ./ 0.20./259.67/ 0.0() ./ 0.20 0.00 / 14.00 ../ 

8.62/ 0.24 / 14.14~ 0.37 / 0.25 ./ 71.18 ./ 8.33 ./ 0.2~ 14.41 ../ 14.61 / 

9.29 / 0.38 / 14.2( / 0.17/ 0.31/ 124.13./ 8.12 ../ 0.39_/ 15.30 ../ 15.03 / 

0.23 ./ 0.51 ..).41.20/ 0.00 / 0.41../ 0.00 ./ 0.00 0.4f" 0.00.......... 14.07 / 

o.32 o.64 ./33.28 o.oo o.47 / o.oo / 0.1~ o.5r"" 270.18/ 15.17 / 

o.33 ~ 0.20 ./ 71.50~ o.o8;;; 0.16 /138.59./ 0.13/./ 0.1~ 113.1o / 14.18./ 

1.05 / 0.31 .,44.27"'./ 0.06 0.28 218.79 /0.49 0.25 ./ 63.55./ 15.50 

7.68 0.27 / 15.57 0.24 ./ 0.19./ 87.65 8.04./ 0.24 15.19 15.1~ 



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 
0.100 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 

~~tef.tri?B' LQ/yo-) 
!SOU 

MB1U1016 =-<>.OS BATCH # 
0.5 LAB NET 

BATCH # 

BATCH # 

RAW DATA FOR !SOU IS IN JOB # .Q85~~2. 

10/23/98 N.R.F. 98$'0'/l 
\ 1-Jtl <) f'c."' 

600 



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 

'U;r(4'~ ;o~V 
ISOU 

MB1U1016 = .. o. 05 BATCH # 
0 ,-·:> 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 

0.000 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 0.000 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 

1o%v !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 

0.000 0.000 0.5000 0.000 ERR 
0.000 0.000 0.5000 0.000 ERR 
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 
0.000 0.000 0.100 0.100 0.00 

ERR 
ERR 

104~ ISOU 
MB1U1016 0.0 BATCH # 

LAB NET 
BATCH # 

603 



ISOTOPIC URANIUM CALCULATION SPREADSHEET 

FILE: ISO-OCT98. 

JOB SAMPLE U 234 
NUMBER NUMBERACTIVITY 

u 234 
ERROR 

u 234 
LLD 

u 235 
ACTIVITY 

u 235 
ERROR 

u 235 
LLD 

u 238 u 238 
ACTIVITY ERROR 

u 238 
LLD 

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

984000 pci(0g pci~ pe;.{)g pCi~g pCi~ peitJ),g pe;d),g pci(P,g peil1)g 

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

985847 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

985892 1 
2 

l2 MS 
_2 MSD 
3 

f3 MD 
985898 1 
MB1U1016 MB 
LCS1U1016 LCS 

~ 
0 
.::. 

1.6 
0.9 
0.5 
0.5 
0.6 
0.6 
0.4 
0.3 
0.4 
0.1 
0.3 
0.3 
0.1 
0.1 
0.1 
7.8 
8.4 
0.2 
Q,3 
0,3 

~ 
3.5 

0.6 0.3 0.1 0.1 0.2 0.5 0.3 0.3 

0.4 0.3 0.0 0.0 0.2 0.7 0.4 0.2 

0.3 0.2 0.0 0.0 0.2 0.1 0.1 0.2 

0.3 0.2 0.1 0.1 0.2 0.4 0.2 0.2 

0.3 0.2 0.1 0.1 0.1 0.4 0.3 0.2 

0.3 0.2 0.0 0.0 0.2 0.3 0.2 0.2 

0.3 0.2 0.0 0.0 0.2 0.1 0.2 0.2 

0.2 0.2 0.0 0.1 0.2 0.1 0.1 0.2 

0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.2 

0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.1 

0.2 0.2 0.0 0.0 0.3 0.1 0.1 0.2 

0.3 0.3 0.0 0.1 0.2 0.2 0.2 0.2 

0.2 0.3 0.0 0.0 0.2 0.1 0.1 0.2 

0.1 0.2 0.1 0.1 0.2 0.0 0.1 0.2 

0.1 0.2 0.0 0.1 0.2 0.0 0.0 0.2 
1 ~6----- ·· -o-:-2- - · · · --- ccr ·-··u:?--- o-:-z ---- --7.5-- 1.5 0.2 

1. 7 0.3 0.2 0.2 0.3 7.3 0.4 
- ··-······--··---~ ---

0.3 0.5 0.0 0.0 0.4 0.0 _o.~ 
--~----~---- ------------- -------- -- - --·-------·-··--- ---·-···--· ---

Q.~ 0.6 - _______ Q~_Q____ Q_J) __ ---~~-- --- 0.1 0.2 0.5 ' 
Q,2 0,2 Q l 0 l 0 l 0.1 Q.1 0 l 

0.2 0.1 0.0 0.1 0.1 0.2 0.1 0.1 

0.8 0.1 0.1 0.1 0.1 3.6 0.8 0.1 

/)7,334 
23-0ct-98 

( 
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Nuclide U-232 Isotope # 185 Date Received 07-22-92 Received By E. S. Wallace 

3diation Level @ Package Surface 23 uR/hr , Radiation Level @ 1 meter From Package Surface 23 uR/hr 

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: 1.0210 

Stock Solution Concentration: 1,021.028 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 

ctf""'K""' 

"•w~ing 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 

pci/ml@ TOC 102.1 20.4 2.0 2.0 2.0 
pCIIL @ TOC 102,103.60 20,423 2,031 2,022 2,022 
ug/L@ TOC 

147976.24 29599.16 2943.08 2930.85 2929.96 
Date Exhausted 

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 

· , .:~rking 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 Volmetric 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 

W·"rking 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 07-27-92 07-27-92 07-27-92 

Stock Solution TOC 

Working Solution Volume (ml) 
1,000.0 2,000.0 2000.0 1000.0 2000.0 

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 

pci/ml@ TOC 1.0 1.0 1.0 1.0 1.0 
pCIIL @ 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 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 worlcing solutions prepared by the 
gravimetric method are grams of Stock Solution. 

Activity Remaining in Stock Solution as of Report Date: 

Current Stock Solution Activity: 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 

\.. ,,,ng 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'umetric or Gravimetric Volumetric Volumetric Volumetric 
>( _,, 

' "'-' 
Stock Solution ID 185.00 )(t_:. i 

. 
185.01 185.01 

Stock Solution Used(ml or grams) 50.0 5.0 
l \,_ 

50.0 ---
DPM/ml of Stock Sol. At TOC 226.7 226.7 2266.7 :·y ~:~il" 

Stock Solution TOC ·' 
07-27-92 07-27-92 7/27/92 I .''-

Working Solution Volume (ml) 2000.0 2000.0 2000.0 

Total DPM@ TOC 11090.2 11075.0 11009.3 

DPM/ml @TOC 5.5 5.5 5.5 

pCi/ml@ 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 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 Stock Solution Activity: 0.9857 uCi 
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Nuclide U-232 Isotope # 185a Date Received 07-22-92 Received By E.S. Wallace 

qadiation Level @ Package Surface 23 uR/hr , Radiation Level @ 1 meter From Package Surface 23 uR/hr 

Removable Contamination Survey<10 

Incoming Health Physics Results Pass 

DPM/1 00 Square Centimeters 

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 - 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 Gravimetric Methods 

) Working 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 

Total DPM@ 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 

11/24/98 
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 00 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 
TOC 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 

Working 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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• 

STANDARD PRUARA TION WOR.KSBI!I:T 

Isotope Number. ----t.::~e~G.~·:...:3:.;;:s;;;..._ ____ -bs ~ ~ 
• 

Radionuclide: __ __._( "-2 .::;;2;.;;:;3;.....;.'2-______ _ 
,., .. · 

Date of Preparation: __ 7,""-~/~:u~Jq-'.ll~-:;_.---

Isotope Number of Stock Solution: 

PREPARATION NOTES: 

1) Amount of Stock Solution measured in volumetric flask. 

Z£"' ~L · oF iBb' · ~I @ <::J(:, ~ ~-f c,-/-t._ 

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

26 &L c£ L~s-. 31 ""Dt.l.A.->"i'""M TD 2:sGO ~ tN 4AJ ~~~:3 

3) 

• 

4) 

QC26 EFF 07-l$-94:REV 2 
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ff 
Radionuclide 

Half Life: 

CERTIFICATE OF CALIBRATION 
ALPHA STANDARD SOLUTION 

Customer: 
P.O.No.: 

CORE LABORATORIES 

57210-231 

Catalog No.: 

U-232 

68.9: 1.0 years 
7232 

407-73 

Reference Date: August 1 1992 12:00 PST. 

Source No.: Contained Radioactivity: 1.022 

Contained Radioa<:tivity: 37.8 

Description of Sol uti on 
a. Mass of solution: S.0290 

b. Chemical form: 

c. Carrier content: 

U02Cl2 in 2N HCI 

N/A 

d. Density: 1.0330 

Radioimpurities None detected (other than daughters). 

Radioactive Daughters 
Th-228 0.13% {as of July 13 1992) and its daughters. Date of separation July 13 1992. 

Radionuclide Concentration 
0.203 

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 

±3.0% 

± 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 Materials (As in NRC Regulatory Guide 4.1S). 

ISOTOPE PRODUCTS LABORATORIES 

1800 No. Keystone Street., 

Burban~ California 91504 
818 843- 7000 

QUALI1Y CONTROL 

J dy J..o; I 'I 1'2-

Date Signed 

Jla. 
tBq 
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Nuclide U-238 Isotope # 297 

~adiation 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 

Half-Life~.468,000,000.00 + or- 0.005 

, Model # : 7338 , Serial#: 483-104 , NIST Traceable Yes 

years , Date of Calibratiom4/1/95 ,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 @ Prep1 00,666.1 pCi 

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

- 297.01 297.02 297.03 297.04 297.05 Working Sol'n # 
TOC 1/19/96 5/16/96 5/16/96 12/30/97 12/31/97 

Volumetric or Gravimetric Volumetric Volumetric Volumetric Volumetric V,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 Sol. 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 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-238 Isotope # 297 Date Received 4/20/95 Received By RB 

Radionuclide Standard Data Sheet Page 2 

~/3/98 
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/ml@ 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 
TOC 1/5/98 02/04/98 05/18/98 

, VI . G . . Volumetric Volumetric Volumetric o umetnc or rav1metnc 

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 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: 0.1007 uCi 
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-

STANDARD PREPARATION WORKSHEET 

Isotope Number: J. 9'7 .. 0 
I 

Radionuclide: U- hcJi 
Date of Preparation: 5 - 2- 3 - tl 5 

Prepared by: 'J< 0 n c~ q / Vnl7 [\A. t-t / I 

Isotope Number of Stock Solution: 

PREPARATION NOTES: 

I) Amount of Stock Solution measured in volumetric Oask. 

1000 

2) Amount and type of dilution measured in wlumetric flask. 

3) Final Concentration. 

O'i 

4) Notes. Comments, and Calculations. 

WITNESSED BY Qf-·--

QC26 EFF 07-1.5-94:REV l 
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• 

STANDARD PREPARATION WORKSHEET 

Isotope Number: _ ___;"2;;;...CJ.;....7..~...:·:...:..(.:::3:.--____ _j~ it q~Sb 
• 

Radionucllde: I~ 0 

Date of Preparation: _....;:5~/u.:tG~hf?~-----
Prepared by: ,/1/Jb 

Isotope Number of Stock Solution: -;51]. cD 

PREPARATION NOTES: 

1) Amount of Stock Solution measured ia volumetric flask. 

25 4 # ;;RJ] .6D @ 4£?.5 p~hL- 0~ l22.?e> 

2) Amouat aad type of dilution mea.5Uied in wlumetric flask. 

J 25 ,.,.A- of 2Cf 7 . 60 )?t c,..;D;¥> W lgQQ.yL.-. LN AD HW:3 

3) 
/ 

,/ 

I ' • 

QCl6 EFF 07·U·94:REV 2 
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:Z:So k>;e a-9; 

CERTIFICATE OF CALIBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide: U-238NAT 

Half Life: (4.468 ± 0.005) x 10A9 years 

Customer: 

P.O.No.: 

CORE LABORATORIES 

57210-1760 

Catalog No.: 7338 

483-104 

Reference Date: April 1 1995 12:00 PST. 

Source No.: Contained Radioactivity: (Total U) 0.1006 p.Ci 

Contained Radioactivity: (Total U) 3. 72 kBq 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

d. Density: 

Radioimpurities 

Radioactive Daughters 

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 

Radionuclide Concentration 

(Total U) 0.01957 
Method of Calibration 

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): 

d. Total uncertainty at the 99% confidence level: 

NIST Traceability 

±3.0% 

±0.0% 

±2.0% 

±3.6% 

gtml@ 2o•c. 

p.Cilg. 

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 

l. Nuclear data were taken from "Table of Radioactive Isotopes", edited by Virginia S. Shirley, 1986. 

2. IPL participates in an NIST measurement as~o"Urance program to establish and maintain implicit traceability for a number of nuclides, 

based on the blind assay (and later NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15). 

I~ 
I~OTOPI 

P H 0 J> I' L T ."i. 

IAHORA I OR IF.> 

ISOTOPE PRODUCTS LABORATORIES 
301 ~ l\. SA:-: FER~AC'\DO BLVD. 

lkRBA~K, CALIFORNIA l)J504 

818·843·7000 FAX 818•843·6168 

QUALITY CONTROL 

Date Signed 
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.,_, ,. 

·,,' 

Corporate Offices 

; 3017N. San Fernando Blvd. 

:c~urbank, California 

91504 

Main Laboratory 

1800 N. Keystone Street 

Burbank, California 

91504 

818· 843·7000 

Fax 818·843·6168 

U-238 TECHNICAL DATA 

The U-238 used to prepare your order was taken from 
Isotope Products Laborat.ories Lot #6794 and had the 
following composition as of June 1, 1994. 

NUCLIDE ATOM% ACTIVITY% 

U-232 N/D 

U-233 N/D 

U-234 0.005 49. 50~. 

U-235 0.720 2.250 

U-236 N/D 

U-238 99.274 48.249 

Isotopic composition provided by Oak Ridge National 
Laboratory. 

If you have any questions, please contact Technical 
Service. 

(818)843-7000 
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Corporate Offices 

~3017N. San Fernando Blvd. 

"<iBurbank, California 

91504 

.,. 
Main Laboratory 

1800 N. Keystone Street 

Burbank, California 

818· 843•7000 

fax 818•843·6168 

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 mmum.zes the hazards and control requirements 
associated with radioactive materials which are subject to various federal 
and state regulations. 

Sincerely yours, 
ISOTOPE PRODUCTS LABORATORIES 

~ir.·~~ 
Charles E. Ashbaugh 
Radiation Safety Officer 



ISOTOPE PRODUCTS LABORATORIES 
1800 NORTH KEYSTONE STREET 
BURBANK, CALIFORNIA 91504 

This package 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 IATA 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 
rnRjhr. 

No other labels required. 
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(Jnw 
PARAMmR 

Upper Control 

~.er:f 

~ Jl 
.:.c . 
.i 
IQ 

-

~ 
;£·0 
a.. 
:ft 
1·3-J -1:.!2.. 
~ 
~ 
f2d.. 
O·ll.. -(1./) 

lf~t) IMETHOD 

~ 

Blank 

QC TYPE 
PERIOD COVERED Method/Reageot Blaok 
MEAN• lSD• • 10 n 12 11 14 11 ,. n 11 1t 20 21 22 zs 24 21 

~ 

~ 

7 
~ :zn t~ 

~ 

- '' \\'' '\ \''' --liilNUMBER 1 2 3 4 6 8 7 8 9 1 0 1 1 1 2 1 ~ 

DATA POINT (), Ll {"1,/ tJ,,;.;J.- O.d- 0,3 O,/ a.s- fJ,f ~.I (), :.l ::, ,\ O-J~ o. 

DATE /INITIALS ~-~i'~.P.;> W,t/9!-?_ ~1/fr? I~.,A-cr_? i~3/'i.F? ~o/..F 7 13Nivr2 ~~~;,J ~~~~ 0'-i/0\lt\Cj\lR ~+~'i~l.t/!.r:/%''J?il'tlsk1W~11 

QC BA'TCI NUMBER ~X'7P 111??~5?' .... lt9rl-.if if,cf6'1v tJ%Y'' 'fl~.f"' '1~9' l'f3df l'/.3;f" ·7{..b~ -~~- lj-4'?..0 ~~f 

RUN NUMBER 1 4 1 6 1 8 1 7 1 8 1 8 ~ 1 ~ 0 2 1 2 2 2 3 2 4 2 6 2 6 

~ DATAPOINT .rJ.J.':/5· A.Doa o,osel f'l, IOrO() 1f.o f~fJ-t-o.5 (.1--' ICJ~o ?>~D 
l\J DATE/INITIALS 1~12i tol"''l'- .JtU ltJhq~~lltsll:+f.-~..,-~ -~ 1t?fl9 ~~ai~ .. M- Jolw~4.~f/D 111lh6 nM·-;IIulw~ rtl,·lrM~ 

._.. w.; BATUt •. ~~~ -141/CJ ~d'Yll' • ~tin..: . ...., 6ki ~ 1~1 ~ Qq/)f oUID'V /o~ to~ ~~~s 



Q)f"iiAB DOAE 
LAIIDRATCRIEB 

Percent Recovery ill Jsured Activity of Standard Reference Material) x I 00 (Actual Activity of Standard Reference Material) 
Accuracy 

Control 
Chart~ 

PARAMETER I!Jio \METHOD OC TYPE 
PERIOD COVERED flw/i~tu~ -,2"'-1 </ ~/1- -CI.i<-oV./ Laboratory Control Sample 
MEAN• lsD-

.J.J5.. 1 2 3 4 5 fS 7 8 9 10 11 12 13 14 11 . 1fS , 18 19 20 21 22 23 24 25 28 

~ 

Upper Control .All. 
...La. Umlt 

111 .JJ./4... 
.JJi.. 

Upper W1mlng .JJ.a:. 
u""{.3 L!.l.. 

h4. 
.... t- Wz. 

J9J.. s= ~ 
~ ~ /.JlA. .---? ~ ~ .lQ,Q. ~= ..!l1. 

lower W1mlng j 
Umlt · 

81 .!lL 

~ 

_Ill 

~ 

~ 
~ 

~ 

};/\ \ ft 

rT 
fl 

T Lower Control _sa Umlt 
A R3 
.rd. 

T 

~ 

-,.;::::: 
.L .&.. 

.~ 
ll 

--.;;;:: 
,. 

.1!1.. 
'9-o 

~Ufi 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_j~/.9 I/~~-, w.--v--1 w,:y I ~s;;,l-- l/t'3--?'l9¢// I /t17-1 1/43/7 IPts- 111.~ 

en 
l\J 
M._ 

DATE /INITIALS 111¢-'ffii.r--?1%#2? I~JJi.f? ,:)p,Arf.? 1'%-&?1~./I~.F./ I3/Vh.f-7-19fh.; I~J~/It/:..1-<\&'1& 
QCifATrn NtnomERI6?</o£' 1~?~1~9~~ ~Y'rl-.§ __ (b~ l.f1eP_t~s-=-~t~:::LJ 13(/§ 1'73/? __ 1~3 
RUN NUMBER I 1 4 I 1 5 I 1 6 \- ) 1· L l 8 L _ 1 9 I - 2 () I 2 1 I 2 1 I 2 3 I 2 · 4 

DATA POINT ~~~.? --- I ~~~~- P3fP·' I .9"£lR~r76"STl q!.-:f~~----J-'::g!{- ·l&f._1f-- L.~.q 
DATE 7tNITI ALS 1.;1 tt;\!i:fl1i t;-~Jrtf'*'.5fi~·l'i~tbfb1i91~·f1M1 ¢ifmstii'£lk\'ll'fil'IIP/tCI}tJ~iifmlfflt./LJf]}fff l'iSKJ I JIJJ'Itt.:A.WI' 

QC BATOI NUMBER} u~;?_~)\ ., RLJJ'-1 r"&ifr~-· L1~111?l_§L_I __ c:tloL'_ L'J64fJ?r'l ]f.JY11P_l_UJ~ I f~i)s 

-y 

1 2 I 1 3 \\'-\ .~ r Q5-~ 
4.:.t~~ Jfl~ck-~-"" 
_']IQbd I ·:.:r9w 

2 5 I 2 6 



COR& 
LABDRATDAI&B 

RER = 1- .. p1.. . .:d Value- Dup Value I 
((Reported Value Error)2 + (Dup Error)2)Y2 

CO Bus Note: Use TPU in place of error ifTPU is calculated. 

PARAMETER 

!/riJn,u_rl/ 
~~~ 

o23cf 

Upper Control 
Umlt 

3,o 

Upper Warning 
Umlt 

~.D 

= 

.!k8.. 1 

..ia. 
4il. 
.!JJ:.. 
.!/£ 
..5.4 

1l 
~~ 

uLL.~ 

.J.,J. 
.Lia 
2.1/ 

.lJ:. 
I.MM'- t,o 

.1& 

ft 
JJ,. 
.JJL 
..A.Cl. 
.JZJL 
.A![ 
~ 
o.o 

RUN NUMBER 
DATA POINT 
DATE /INITIALS 
QC BATCH NUMBER 

RUN NUMBER 
DATA POINT 

2 

0':: 
l\; 
~ DATE /INITIALs rnlt,JIAif'Uj 

QC BA'rOI-lRJMBERj{O~~ 

METHOD QC TYPE 

CIJ 0-Ltf-o {.I Duplicate Precision 

3 4 6 8 7 8 9 10 11 12 13 14 15 18 17 18 19 

-
-1' 

T\c 

""' 
7 

"Cll --II:t "' ~ ~ 

P1~d _1 
Control 

Chart 

PERIOD COVERED 

MEAN.. \SD• 
20 21 22 23 24 25 26 

· I I I I I 





CT & E ENVIRONMENTAL SERVICES, INC 
DATA COMPLETENESS CHECKLIST 

METALS 

Si, Sr 

Laboratory Job Number: ___,9:::....8=5=-8=4-=-7-'-------------------

Item# Title In Pkg 

1) Digestion Log ../ 

2) Instrument Printouts / 

Comments 

II- .94 -<iS cr 
ll · d.4·9~ T 

Comments: --------------------------------

CORE LABORATORIES 
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I 
I 
I 
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• 

• 

# 

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#: ] !) 1 0 Matrix: soil water oil other 

Bath/Plate Temp: (..' 5 oc Spike ID: q ~ Q L:] j 
I 

Spike ID: ~ <£ 61) 'i (, Spike Vol: /. 0 
HN03 ID: C/1 o 1 o..l HCl ID: q(n7~ 

Sample ID 
Sample Final Vol F:~ mLorg (mL) (Ye o) 

c;"/o ro <;2.7 I •-o ! J-i> 

f:t 7 rJ I,<? 7 
·1 t ~f( J.J.I - ) 

\ 2 
3 I 
y I l 
r' : l __") i 

& : 

1 
~ 
q I 

In ! 
I 

If 
I ! l 

)2. ' l ' 
}3 I 

d VY\ 0 

..L i3 l'rlS 
lct~ C:'8!./1 - f I 

I 

1.. ; 

\ ~~ 
\ 4 I 

.::; 
lm ~ I I 

J ..--·· c; ma I cV--' 

__ ,._ ~ 

. l rr-z 

- - -- -. ~ 

METALS DIGESTION 

LOGBOOK 

0 r QANo . (034/ 

Spike Vol: /. 0 

H20 2 ID: (V~ 
I 

OtheriD: ('J p.-

Comments 

Analyst: __ G"""'--~=----------- Date: I 0- t.I 9 g 

MetDigestion.lgbkl 
Effective Date: I 0/23/97 

Book Number 9 '/ 0LS 
626 

Page Number 

27 



T::_ mr:> : l0 /2r.:/ne l ':r: ::; :IJ<J 
!-- . 
l • 

,.-, ., ..... , • ' -, .,..., .. 1 
- _,• ..L - • "- • ·- - ·- - • -

_'!n c\130 6 2_ 
i t r.; mg/L 
':_IP 0 . 0 1 -l 0 
~ .. ,- . 02') ~ 

;·.n 180.'1 

c \~ t. s 
• 1 , 

.J• · 

fl . OJ:l 
r 1 _ f"'ll 1n 
1_/ • \ J I 

1' nr'nP . ' ·~ ,, ( . 

:. ooo . 
- 0:-00 

:n(_r I 
'l.f)fl 

.16 
' . ::. ...,.n 

, , n 1 
- • I I... 

- ~()00 

:('= 5 ~ ~ 
mel:. 

~fl<)CJ 

. 0117 
.-, . ". 'll 

l7 7" 
.sr:: ~ 

1'l07 

l'!':..., _ 
-. 11 ' .()(1 

~1g2 790 

mg/L 
2 .9 95 

.038 
1.277 

3.038 
~ . 9f)7 

2. 979 

LC Pass 
1 00.0 
- 1 • 000 

: : ~~r~ : RC'~ - ~ ~~ ~!~np: c· ::d ~:l .. : nn~tll7 - l3 ~18 

-:- : ,;~ c : : 0 / ~~ (; / n '; : 1 : S J : ~ ( 

, ... ;. .' t · ::_... .. r :1 ~- ~ t c 1.·· : 

( l ~; ~ .\lJ0 Gl r·· ~ : J 1 ') [3 r :.: ~ ~, n 0 'ICJ2 790 
;. .. mc_r If rn ~;I I Ll<_: I I mgiL ' . 

D. 00 l r· 1 r' 'f, .... , , "'1("\ ,.. 
· ~ . 81 -l 

. 0 ~~ 3 ~) . ':'!7 ·' .. ., ,, 
.07 8 

,- , ~ "r; ' . n 1 r , 1,f5 l ' r t' • 2 . 7 5 9 

:::>. nq J(. 1 .-, :_C) . 7'' 7(. 2 . 902 .L L-· -

fLOG 67 ~ ~ # ~~ 0 r - "r r I :·· . 2 .7 53 
;:) . ll .:. : ~ l .-, ·"! () 7 ') - r: 2 .78 9 

:- ') r :.:: LC r ., ..... r ,~ ~ (l ~; :; r (-. "' ' ~ ~ - ::. LC Pu.ss ( ; .. ~ '· ' 
rr1: 1000 . 2.000 . :')00 . 100 .0 
\. -. osoo - l(lQO __ .,r.r:n -1 . 000 .. 

h :_; c: : RCR.\ f;ornp1 e '· ~c~r:; c• : ')8"ifH 7 - 13PDS X 2 
T i til (• : ~ r: I ... , ,~ I ~ 8 1 ..., • rc 7 • r:, ,· 

.1..'-' .. ' • ., 

' ,, 1-. 
' • I ~ 

, -. ~ , ... ,... r. .. ' .. _ .. 1. ... : 

:"lq2 790 
i11CJ I L 

' l ''f-
. . I··'' S.25G 

0 . ' .0 29 
(I:; ,- n ...... r . 558 1 

. ~ ,- ... .. 
- .. --1. ·- 5 .270 
1 nr.n 

_.;_ • ' (J - 5 . 276 
t l - ""\ 1 1 r . . -

1-- ' 5 . 222 

r ,-, :1 , .. : ~~· ....... . ,_ -· LC P. .:-lSS 
. ( ... .~ 

~.oo . n 
. ' 0 

Sr4077 
rngl1 

0 . 030<) 
. 0000 
.0000 

0 . 0309 
0.0309 
0. 0309 

NOCHECK 

B 2497 
mgiL 

D- . 0004 
. 070 5 

20100 . 

0- . 0543 
0. 0 7 9 ,1 
0 -. 0261 

NOCHECK 

Operator : JAL 

Sr i1077 B 2 :±97 
rngl1 rngiL 

0 . 03JO o- . 06 66 
.0009 . 29 37 
2 . 839 4 -H . 2 

0 . 0325 0 -. 4027 
0 . 03 4 1 0.0 629 
0.0325 0.1402 

NOCHECK ~OCHECJ\: 

Operator : JAL 

Sr ·l077 B 2107 -
rng/ L rngi L 
-± .0 12 'f. 0 31 

. 0 31 . 109 
.7 831 lO.lJ 

3.993 3 . 71 -1 
·1 . 0 :± <) 3 .89-1 
3.995 4 . 491 

NOCHE CK :-JOCHECK 

Si 2516 
mgl1 
32 . 55 

. 6 2 
1 . 9113 

32 . 18 
32. 20 
3 3 . 27 

NOCHECI' 

Si2 516 
rngl1 
3 ·1.83 

. 07 
. 1985 

34 .7 9 
34.91 
3 -± .79 

NOCHECJ\: 

S i2516 
mgll 
17. ~2 

. 1<:1 
1.127 

17 . 12. 
17 . 15 
17.12 

YOCHECK 
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- ~ f. 'ffl .\130Sl CaJl:,n :fP 2 :, C)q :l et~ ! 7 (' () 
.. . ~ -. : + , . n1g/ L. rn g /I m<}II n'r' IT 

.!....1,. .-. .11 1 '_1' L 

\ -..··n,-:-. D. OJ0 9 11 52 0 C)] 6 
,.., 7,- ~. 

' ( >' 

8Dr·y . 06 69 0 -:1 . 00 5(' onr .. 
~- ~~ ~ ~ 2 1 6 . 9 . 3 3 0 -J 7 2n .i ; . J 0 .1 

tt l D- 0 0 21 11. 5 ~1 .68 91 2 . 7 1 I 

H? D. 1079 l_l 'lP -50 7 1] ~ . (3(\( 
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Co mment: 
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! -: ,. . )..., 10 00. 1 000. 100 0 . ~00 . 0 

--.,. - .0500 - .1000 - 0 50 0 
, .n on ·- ~ ... - L 
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mg/L 
11.9 3 

.21 
1 .7 31 

11. 7 9 
11 .8 4 
12.17 

LC Pass 
1 000. 
- .1000 

F e 2599 
mg/L 
. 4. 38 '1 
.0039 
.8832 

.4394. 

. 4. 416 

. 43 4 1 

LC Pa ss 
1000 . 
-.0500 

:'1g2 7 90 
mg / L 
2. 8lf. 

. 056 
J . 98 1 

2 . 79 5 
2 . C)0~ 

2.s1n 

LC P <: .s s 
~oo.r 
- } . ()()() 

Sampl e Name: 98 5017 - ll~D 

': . ~ ' ' ' 7 • . ~ ,, I ,..._ ...-, r• ,, r 
' .. 

" 
,. ' - '-,, - J I' ~ ' 

~) - "..., 1: . r "r 1 ') ( I '> 
i , , ·, I 

(l()C) 0 ' (.. ( ~ 7 1 r 

') :;v. ' - 1 r r• ,, l r ..,,... 

r . n ·"") , - , -.-, j , , ('> · o ,._) ...:. LJ ~.._, 

[ ' fl'\1~ 1). 1 :q ? ~· '7 ,-. ~o 
I '' 

D. OJ r,7 - -1 -l : , ~ r;!7 n -~ 

I, '·' 

:·:'r· ~ ~ I::C'J' ~~ r~. ·:-:= :·:: ~- ,~1'_·~~-c r· 

Sr 1077 G ) l 07 ,.., ; '1 r , ) ..l__.., 1 : .. 
,...,... ... /' ll1 \__' /T 

· ~ • ' 

;-, f' J r ; 7 ~! 
-, (\ ! ' 

..... , r) :·., () 
l •' 

. 0000 ') ,-, (') ' "> r 

0000 ,.., ., 
.77H':!. --- -

~ n-:' r17 " '7::?"!P "')') "' - J • ,. 
r-, , .... "'""' r '7 r , , ,,,·, ' ~ ,, n 

- - -·: - ~ ~ . ; -· 
r r· ,, .... ,....., r .. -- --· - ' - -.·' - ~ 

···t-,..-·~r~·-· r· 
, . 1,"'1r rrr· y- ': :)~ · ;rr-r-.: 

~ l ..... ,., 
' ; I l ' ~ 

~~ r I 0 7 7 B 2 -1 C) 7 
n1 9 / I r1 C:J / L 

r . r:-n s n.oJ~ J 

. 0 0 ::! : 1 5 (, r . 

7 . "'.<1; ll:'l . :i , r-. r: 1 
' ' . 

D . O'\(HJ fl. 0 77J 3~~ . ]') 

n . OJil D.J6(,7 '., 1 1 
.J ~· ~ J 

f) . () J r , ..., Jl - • J l :\ :' 

T- T .628-



. 00 20 
-:o 12. 6~~ 

0 OO~J 

0 - 0017 
lJ- ooon 

. -. ...-, -.-. r• 
-'- ,_,_,._ • .J LC' Pa ~: ;:; 
::h o::wn 
' 

- OJOO 

~~:.,1: R('R .\ 
Ti ~:~,. : ~or~C,f'IR 

;nf'n t : 

•!. : .\ l '3!) (, ' 
~ :- , , 

:IHJ IT 
')=:: 0 . 026.1 

(' , '""'\ r l . -'- - - ' 
. { 1 T\ 1 () ".., . , _; L - - . - _) 

o . ol:_~ 

O .OJL~1 

O. OlS 0 

·;n r r; LC ra r; ~; 
(]ll ] 000 . 

) \J -.0'100 

· 11 cd : RrR.\ 
: T ime : 10/26/93 
1!11'-'llt : 

lP : CO\'C 

' 1-...1 ~ t ~ :'\ 1 )<"1 ( , ~ 
.. , , ::HJ /L . 

r I • I c1 . l0l'l 
.) 

1(",-,-\;- .00') '""' 
~ ;~ :J J . fJr,] 
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Operator : J.i\L • 
• 

Srl077 B 210 7 Si2516 
mg/L mg/ L mg/L 

0.0 384 D.1 268 :n . s 7 • 
.0009 . 3310 . 7 3 
2. +40 26 0.9 2 . 311 • 

D. OJ90 D. 0513 31 . 36 
D.0390 0-.1618 32.38 
D.037 4 D. 488l 30.q7 • 

NOCHECK NOCHECK NOCHECK • 
• 

Operator: JAL 

• 
Sr10 77 B 2197 Si251 6 • -
mg/L :n<]/L mg/L 

D. 0128 D. 1051 25 . 17 
.0000 . 2441 .1 5 • 
2 192 232 . 4 . C:, 7 f>6 

D . 0~12 2 D.0 694 25 .0 6 • 
D . 0 -122 D- . 1 1 93 25 . lJ 
D.043 8 D .3 65l 25 . 1 1 • 

\'OCrlECK wwnccK XOCHEC'I\ 

• 
• 
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~ethod : RCRA Sample ~arne : 985 81~ - ~ 

Ru n Time : 10 /26/08 12:11 : 22 
ron::ne nt : 
' lode : CONC Corr . Factor: 1 

~1em ~\13961 caJJ:ie 
Cnjts m~l L mc;; /L 
_:•wge d. 275l 10.15 
SDP '\ .02 47 .03 
0uR SD 8 . 9 7 8 .2937 

ttl d .2 575 10 .12 
#2 c1 .2 646 10.18 
#3 d . 3034 10.15 

Errors LC Pa ss LC Pass 
High 1000 . 1 00 0. 
Lmv -.05 00 - .1 000 

f' E:<;:;nn 
mg/ L 
. 9703 
. 003 4 
.3506 

. 9668 

. 9705 

. 9736 

LC Pa ss 
1000 . 
-. o:,oo 

~et hod : RCRA Sumple Num e : CCV7 
Run Time : 10 /26/98 12 : 15 : 18 
Co mme nt: 980 91::->G 
'lode : co~c Corr . Fa ctor: ] 

Elem Al3 9 61 Ci:i3l58 F~2 :,9 ° 
~~r: i ts mg/L mg/L IT"" I. '"::J' ~ 
~\v g e S .OG 3 D. 03 55 D. 08.:lS 
SDE.'V .0 53 . 0246 .01 52 
~l.> RSD 1.038 6 9 . 39 18 .3 6 

ttJ 5 .119 D. 02 76 D.08l 0 
#2 5.056 D.O l58 D. 00 83 
tl3 5.015 D.0 6 32 D.0 68 2 

Errors QC Pa ss :JOCHECJ-.: 1'\0CJTErJ..: 
Velue 5.0 00 
Ronge 10.00 

~e t hod : RCRA Samp l e ~a rne : CCVJl 
Run Time : 10/26/98 12:19:57 
Comment: 981013A 
' 'lod e : CONC Carr . Fa c tor: 1 

E1em Al3961 Ca3158 Fe 25<)9 
"l..-n its mg/L mg/L mg/L 
AYge D.l873 5. 14 0 5 . 119 
SDev .0 429 .038 .0 66 
0oRS D 22 . 92 . 7 4 07 1 ') n n 

- • .:..s f l () 

:ff] D. l506 5 . 168 5 . 0 -'16 
tt2 .!:1.23 :15 5.097 5 .l J:, 
#3 D.l767 5.156 5 . 1 7 5 

Er r ors NO CHECK QC Pass Q~ Pas s 

" lc_;~: 7'J!· 

mg/L 
~ . P.7P, 

? 1 • 
• .:.J _j _ "j 

'7 l:::<J ) 

2 . 03J 
2 . c ~\ l 
2 . 9(,7 

LC n I C' r· .... .._, ,_.,, ' 

lOO.n 
- 1 . 000 

"1 ~I27!Jr 

Hi ~/:_ 
::.1 - . 0~)12 

. 03S7 
~0 . 1 '"' ' ' 

r -. 0 °l~) 

[) -. osr)r) 
D-. 12 69 

'.'OC:HECT 

'1 CJ ~ 700 
rng /I 
:, . 02 1 

l J () 
' ) 1 0 r.. 

·l . 996 
"i.l1:, 
.:J. . 93J 

QC ~d 5 ~~ 

8-:.' J(iT7 n, ,, 1 \) -7 r , ..: , 1 r 
; . ' -

rn c;.r / L 1·; ~ f• n~ g /l ~ 

D. 0 -10 G r - lJ ') ') -q l I I.J 

. 0 0 00 . 2 :)J 0 "") 

.0000 ' .. , .. . :}, , . () Cl: 

:: . O i ~C 
,., ,_ t' r, ~'"' r'J ' 

J.-1 • ._ , ._.rv ..-' •. J-.J • 

D.OlO G ;-,_ l -1 -\ .! . :)( ,. .1. 

n . o-1oc P- ') 1 ' . ') • ._ '_] t_)L.J 
')' . ' .., 0' 

\:\lCHPn· y () r· ·: :r ;· }: ;":C)(' ~:I 

(); ) ,_' ~~ (. t , . ' ; ; 1 .\ 1 

r: 1 1 ('t '1~i ., ') 1 07 " • r\ r 
u- __, - -,. ,, 

'"'::>• - •;I ':::J I ~ .~; ~< ':::J I ~ 

L . CJ 0 l ~) 2 . (: 9 ') Q:~ . C~\: 

.nn nr. .., r) I') • () 2 . 

. ') ') () (' ') 1 (' 1 : ~: 7 .. . · ~ 

~, _ () ()10 'l . 0 )~> () ~ . ~ .. ~ l : 
'1 - () (l -'1 <) .. . 8 r,r; Q:~ . B-1 
n . oo-19 1 . 7g8 Q2 . 81 

':0\'HEC;- (''-f D·)c r C' r · .. (.., . , 

::-, _() ()() 2 . :-10 
10 .0 () } () • I 1 

ro 1077 n ') l <) 7 S i 2 r ) . ~ /~ 

mg/I i!l~r /~- Pig/~ 

:, . ~ 01 n- . ()()f)() D . 0 ~~ 1 

. 037 . JI\')5 . 07 -" 
. 7 ". ;, ~~ ....... ~, 1 1 ~, 

I 
; 

r . 050. ~). o.:> .. ,2 D- f\( . •' 

:J . l2 -1 D- . 0138 f} . 2. 2-
:, . J.2 2 D- . 2661 D- . 0 2 

::~0 c:IIEC I< .::0C IECF \'OCT 



1 Time : 10 / 26/98 12 :0 3 :02 
·1ment. : 

CO:JC Corr . Factor: 1 

Ler.' _\ lJ<JI')l 
"' i + ,.. rn c;r I L 
·cr ~ D ~ 1~5n 

Je': . 0325 
o.so 25.87 

.. , 

;· rorr: 
iql1 

:J .~ l~- 9 
D. ll2 7 
D . 0 83l 

LC P ~l SS 

1000. 
- .0 500 

Ca3 l 5P. 
mc;/L 
20. 29 

.15 
.7~90 

JO . lG 
20.21 
"'){' ,., 
o...J \' • j_ ,' 

LC P~ss 

1000 . 
- . lO OO 

f !? /.500 
1ng /L 
. 68 7 4 
.0102 
1 . 13:2 

. G'J7G 

. 67 70 

. 6 974 

LC Pa ss 
1.00 0 . 
- .os on 

'1g2 7 90 
mg/L 
4 .50 4 

.191 
4 .230 

-1.318 
-±.699 
1.496 

LC Pass 
100 .0 
- 1 .000 

th o d : P.CR.\ :~ .11.~~ ; l? ';~1ml-' : <JW~8 -17- G 

.n Tim c~ : J 0 I? G I n 8 ~ ~2 : n r; : 1 n 
· mmr~ nt : 

do::> : r'0.\C Cor r . f :1 c t or : 1 

' l.:>m .\13961 Clll')ll 
-:lit 5 rn g/L :TI C]/I_ 

'. \'C)<"' D-.0 506 17 . 0 0 
. 0251 . OR 

-19 . !7 . l:JlO 

'l D-. 0219 l 7 . 0 .~l 
I ') D- . 0623 17.01 ' ~ 

~l D- . f' fi 7 8 1"'' .: 7 

~~~r '""' "l~S LC Low· U' [1 .. l c~ ~: 

~ i. S1l 1 0() 0 l()()('. 
nt· - ,\ -. 0500 -. lOOO 

f e2 r,nf) :1g2 790 
me:/ r_ mg /1 
.71')1 -!. 317 
. cwrJ) .135 
. 5 DJl 3 .100 

. 7:;'1<) 4 . 365 

.7 J6 7 '1. 4 72 

. 73g 7 4 .20 5 

r C' n ._ I r; s LC: Pass -

1000 . 100.0 
-. or,oo -1. 000 

Sr4077 
rng/L 
.1012 
.000 9 
.9 262 

.1007 

.1023 

.1007 

NOCHECK 

B 2497 
mg /L 

D.1782 
.1734 
97. 31 

D.21J 3 
D-.010 1 
D.3312 

NOCHECK 

Operator : J A. L 

Sr4077 B 249 7 
mg/ 1 rng /1 

d.0872 D.0462 
. 0009 .0420 
1.076 90.87 

d.0877 D.0013 
d.0861 D.0845 
d.0877 D.05 2 7 

NOCHECK NOCHEO~ 

Si2 5lG 
rng/L 
30.21 

. 24 
.7 996 

30.1 5 
2 9 . 97 
30. 22 

NOCHECJ( 

Si2516 
mC]/L 
27.0 8 

.3 4 
l.25 Ll 

27.33 
27.22 
26.69 

NOCHEc·· 

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

>t !lCd : RCR.~ 

~ !1 T .i ~n e : ~ n / J f. / 9 r~ ; ~ : A c: : J i 
~ rn r:w n t : 
JC1e : co_ ·c 

Sl ·:~m .\1~061 
-_-n i t ;_; rn c:r I L 
'Wc;::P 0 . 026 'f 
;, De ,_- . 0 6 2 8 
; ,q:;D ~~ JI\ . l 

H D -. OO~l 

i~~ J . 0Cl8l 

;±J D- .0172. 

nrc; rc T'a~;::~ 

~ ')!1(1 

2 ::; . ~0 
l ':::- . <_) 1\ 

- .~, n r. 

F e 2599 
mq/L 
. GGS O 
. 0008 
. l l ., r:, 

h," :C:J) 

. 66-l?, 

U ' Pa c; s 
2_ ()()I) • 

-_ n ~nn 

Mg2790 
rng/L 
3.033 

.052 
1.710 

2 . 9 7 3 
3 .0 68 
3 .05 6 

lC Pos s 
1 0 0 . 0 
- 1 .000 

Operator: J.Al 

Sr4077 
rng/L 

D.057 11 
.0019 
3.268 

D. 0552 
D.0 5 8~ 

D.0585 

- ~OCEECK 

B 2497 
rng/L 

D-.0 -17 1 
.10 91 

230. 2 

D-. 0838 
D.07 52 
D-.1 336 

:\TOCI-IE C:~ 

Si 25J6 
mg/ L 
26.33 

• ..:lJ 
l.f'~O 

25 . 8± 
26 . 5/. 

.\C'CIIECI< 
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I 

I · 
l· 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

,, .. , \2 ~,q (, 1 ,.. , . , ') 1 r.: 0 
- ·: • ' ....L • ) ~ } fP2509 \ 1·._: :~ 7 'l ; 

:-"r1i t s rr.g/I mg / l mg /L rn C! ,.~ 
.. 

~ \'Cf •" D- . 0 615 19 70 1 :i56 D, : r ., 
-'- . _ ) I 1 

? D 7l ~.- o :7": . O,J . 02 0 r. 7 J 
c:~ ~r 2 3 l7 . 2 J ll l . 30 2 j '·(I ~'· 

.;fl D- OC 7 8 2. 9 7 5 1 5 38 D_l_ ~ ~ 7 T' __l 

-" '1 D- Ocll 7 1 () G6 1 5 52 DJ ]P,O ! ..;._j -'- .L . 
#3 D- . 0 7 ,J C) 19 .7 0 1 5 7 8 Dl r:. ') ') . . \,. } LJ .'J 

E I"I' OT' S LC Lo w LC Pass LC Pas s r.r. r i t f; , . 

High 1 0 0 0. 1000 . 1 00 () 10 0 c 
L m.: -. 05 00 -. 10 00 - 0 5 0 0 - 1 non . 

~ e t h od : RCRA Sa mpl e ~arne : QR58 4 7 - J 
Run Ti me : 1 0/26 / 98 11 : 5 7: 35 
Cco mment : 
~1 o cl e : CO\"C Corr . F a c to r: 1 

Clem .\1 3 C) 61 Cu 3158 F e 2 5 <19 :--1<;:: =: 7 q 0 
r_ · ~-: j t s ms /L r.1 :;:;/L mg/ L ~c; I 

IT 
J 

_,, ,· :::re D. Ol0 6 J 7 . 6 7 . 293 3 I 1 r. 7 ' l 

~[l e ·,· . 0 260 . 1 2 . 00 83 . l l 
~~ RS D 2jf) . 8 G8 7 9 2 822 

,, r) 1 . 

j"l D. Ol93 l 7. 8 0 . 28 3 9 ' ~~ 'n 
'~ ':l 

ff/. D.0 3l1 1 7. 57 . 2 CJ 6 0 ·1 . r; ()] 
.1) ~ D- 018 7 J 7 . (, .J . 2 C) C) 8 1 1 ·~ (' . ~) . 

f :'r 0 r~. I ,, Pc-1s s LC Fass LC F i.1 ~;; : : r ,... r ... '" - \ .. '- '' ( to • ) 

l-I igl1 1000. 1 00 0 . 1000 . 10 0 . 0 
Lo r.-· - . 0 5 00 -. 1 0 0 0 - .0 500 - 1 • (l()( l 

' Ie t h od : RC RA Sa mpl e Na me : 985P. -1 7- "1 
Ru n Ti me : 10 /26/98 12 :0 0 : 19 
Comm e nt : 
:'·J0 cl e : co~c Corr . Factor : 1 

r- lem 
T~'J~ i tS 
:1 v c.re 
'::;j) ~ ,-

",. P. sn 

t1 
tl2 

~i g!J 
L o \,· 

.~ 13961 

mg/L 
D.00 5 8 

. 0346 
596 .1 

D. 03C3 
D. 0098 
D- .030 6 

1000 . 
-. 0 5 00 

Ca3 1 58 
mg / L 
21. 95 

.0 9 
. 4 07 4 

22 .0 3 
21.8 6 
21 . 96 

LC Pass 
1000 . 
-.1 00 0 

Pe 2599 
mg/l 
1.862 

.0 23 
l. 23 7 

1 . 872 
1 . 8 77 
1 . 835 

LC P e1 ss 
1000 . 
-. 0500 

:'1 ~1;~ 7 C) 0 
mg /I 
4 . 4 ?. 3 

. 099 

~ r . ., i 

l . llR 
- . .J 3 7 

LC f' ::y·;:; 
.! 0 C• . r·· 

- 1 . 0 0 0 

:"let h o d : RCRA Samp l e Name : 9858 4 7-5 

: ') r-;- ~ ~ 

'·--· / 'T 

" /'(, 
~· 

r n n 
~ n t 

,., ' ) r ) r_ 

') 1 (j{) . .. 
' ) l 1 1 
.l.-.! ' .1 1 

Wl \ Hf<T 

r; '' I (', .- , ' ' 
. 

,. 
" ' L 

"~:n(j 

f' (~ :) r : 
,, /f 

~ 

. (' ' ' " ' ' 11_1 '-<, 

( ' r; ~? 6 
r" ) ;~ '7 7 

~~( ·)r · ~ :f C 1· · 

:: r 10 77 
rn CJ / L 

1 ..... l () 
. OOOC.J 

. 1 290 
13 1 r , 

r! (j f ~ ; 
0. <)' 
\) ~ . 'J 

/-....-, (~ c. .. 

" "n '") -, 
" ._ '-' - -' 

[\ ~ -, 2 7 
r ·\ ()() () 1 
'' . 

\'G (~ 1{ [ 1'T< 

n ') ~ C) ·-; _, 
! T 

" ·~ .. 
n _ ('· ' 7 1) 

(") 1 17 . l 

~) .J q 

f' . r'v ..., 
I 

') - n rJ :i 1 

n- ()'~ r ) r 

\ CV' 1 IECl- . 

fl, ~: .J C) 7 
rr:g /L 

0 . 24 0 5 
. 3 3 1 ~ 

T l 1 ..-... ..., 

l - . ...1 j ' ..1.. 

-r- . • r n 1 
.: i_ I I' • ~ 

: :n·~' HF C':T : 

'-

' ' ,, ,, 

'1 

,, 
I 7 ~ 

~ ·-
<'\<', ' • r 

') 1 ' <' • .1' 

\'( )r: r: 

0 T ' ) {.- ! 
~ .' .L .. _. ) _ .. 

.. ,....., IT 
Jl! , ! --
: ~ ;\ ,- ' ) 

' ' ~ ·' 
r-:_.-, 

' H . " ' ' ' . 

? q l 
., 

,. , n 07 
::ul (,(-, 

): I;("" ! I f 

r • ; "J r l 
J J l ) 

~3 . 02 

J . ~' , l 

~~:.; . 77 
::; :~ . 0P. 

~n . 32 

Ope r a t o r : cL\ L 

632 



1 Time: 10/26/98 1 1 : 46:19 
:1ment : 
'!P : CO::JC Carr . Factor : 1 

~ it ;;_· 

' "C]I'? 

lev 

' SO 

~-r o t- ~; 

icrh 
) \ ,J 

AlJ<lG l 
mc;;/L 
1 .0 fJl 

.017 

l.8fi ') 
1.057 
1 . 06 2 

LC Pas s 
1000 . 
- .0500 

1 ,_:-. ;n v 3002 
: : !·<; ppm 

-.; ~J P J-.:1 . 027 
Of' ' - .001 
RSD . 3686 

1.·' 

k l .0 25 
k1. 0 2 -1 

.... r ... ... ~-: I~ C~ Pass 
l · 10 0 . 0 
J h ' -. 0100 

Ca3 l 5B 
mg / ::.. 
1 .0 -12 

.007 
. 6 ~61 

l.ClJl 
l . 016 
1 . 0--16 

LC Pass 
100 0. 
-.1000 

B 24() 7 
mg/ l 
1.020 

. ~ l:. 
2 3 . R 1 

. 8 302 

. 9'. ~2 

\OCHECh: 

rP,~~<~fJ 

mg/L 
1 . 030 

. OlO 
. 9 GG C. 

1 . 0~0 
1. 03<J 
1 .03 2 

LC Pass 
1000. 
- .05 00 

312516 
mg/L 

c1 . 57f)Fl 
.00'71 
1 . 22 3 

c1 . 5 8 "; 8 
c1. 5 8 ,~ n 

\'OG!ECJ.:: 

'1g2 7 9 0 
mg /L 

D.9480 
.077 4 
8 .1 6 7 

D. 8727 
01 .027 
0.9441 

LC Pass 
100.0 
-1.000 

!· h od : RCR _!I,. 3d J::plt> .-ame : f"J858 -17- 1 
1 T i.r1e : l01 2 6/fJf1 11 : ')1 : ~. 

nrn e n r : 
h-' : CO\C Co cr . F : 1 c t or : 1 

~ •"' rn A 1 3 C) 6 1 
·1it s rn<;/I 
,·g e 0 .0 66 5 
'C' \" • 01 C) f) 

)SD 29.89 

D . 06 ·1-1 
0 .087 3 

~ 0 . 0177 

T 0 :_~ S l C P c1 ::; :-; 

~ qh 1000. 
J\ J -. 0 500 

l.a]~_ r:; e 

Tnl] l l 
21 . 1J 

,, () 

• •• l) 

:. . 30 7 

2 1 . ! h 
2 ~. 13 

L1l . 6 <J 

100 0 . 
-. 1000 

Fe 25<J9 
mQ/L 
1 . 1,()2 

. 0 1 l 
. 7081 

1 . 501 
1 . Hll 
1 . :J.<J6 

LC Paso-; 
1000. 
-. 0500 

~g2790 

mg/L 
D1 .64 2 

.1 15 
6 .991 

Dl. 605 
01.771 
01.551 

LC Pass 
100.0 
- 1 .000 

Sampl e .·arne : 0858-17 - 2 
,~ P : ..:. 0 I :~ G I ') 13 11 : ~' 1 : l 7 

:-Ji2316 
mg/L 
1.057 

.021 
2. 0 06 

1.034 
1.075 
1.061 

LC Pass 
100.0 
- . 0500 

Pb2203 
mg/L 
1.053 

.0 35 
3 .3 60 

l. 081 
1.065 
1.013 

LC Pass 
100 . 0 
- .0 5 0 0 

Operator: JAL 

Sr4077 
mg/L 
.2317 
.003 4 
1.459 

.2290 

.2306 

.2355 

NOCHECK 

B 2497 
mg/L 

0.0220 
.1222 
555.8 

D-.1171 
0.1122 
D.0709 

NOCHECK 

Operator: JAL 

Sr 1077 
mg/L 
1. 0 49 

.00 2 
. 23 6 6 

1.046 
1.049 
l. 051 

NOCHECF\: 

Si2516 
mg/L 
21.89 

.31 
1. 417 

21.53 
22.05 
22.08 

NOCHECK 
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