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10 The California Department of Public Health (CDPH) Radiologic Health Branch (RHB) has stated 
in a November 9, 2007 email to Phil Rutherford (Boeing) … “The Governor's Executive Order D-
62-02, does not specifically require the Department of Health Services (now the Department of 
Public Health) to perform verification sampling of decommissioned material or to provide approval 
for disposal of specific decommissioned material shipped offsite (e.g., to Class I or II landfills).   
The California DPH has not imposed a requirement that Boeing or the Department of Energy 
(DOE) seek DPH verification sampling or approval of all decommissioned material destined for 
Class I or II landfills in compliance with the Governor's Executive Order.” 





Activity +/- 2 Error MDA Non-detect? Activity +/- 2 Error MDA Non-detect? Activity +/- 2 Error MDA Non-detect?
1 APWC0301S001 N/A 7/28/2010 257427 -0.00265 0.022 0.0388 NDA 0.0477 0.0313 0.0482 NDA -0.0159 0.289 0.532 NDA
2 APWC0302S001 N/A 7/29/2010 257559 0.137 0.0447 0.0425 0.0298 0.0291 0.047 NDA -0.233 0.353 0.719 NDA
3 APWC0303S001 N/A 7/28/2010 257427 0.00525 0.0222 0.0388 NDA 0.0401 0.0299 0.0483 NDA 0.0608 0.284 0.509 NDA
4 APWC0304S001 N/A 7/28/2010 257427 0.0213 0.025 0.0462 NDA 0.00878 0.0272 0.0491 NDA 0.134 0.301 0.526 NDA
5 APWC0305S001 N/A 7/29/2010 257559 0.0526 0.0358 0.0497 0.0201 0.0273 0.0463 NDA -0.114 0.384 0.746 NDA

Activity MDA Non-detect? Activity MDA Non-detect? Activity MDA Non-detect?
Average 0.043 0.043 0.029 0.048 -0.034 0.606

Maximum 0.137 0.050 0.048 0.049 0.134 0.746
Minimum -0.003 0.039 0.009 0.046 -0.233 0.509

Count 5 5 5
Number of Non-Detects 3 5 5

% Non-Detects 60% 100% 100%

Sample ID Stockpile ID 

Soil Data from ISRA 009 - AP/STP-1D

Cesium-137 (pCi/g) Strontium-90 (pCi/g) Tritium (pCi/g)

Tritium (pCi/g)Strontium-90 (pCi/g)Cesium-137 (pCi/g)Sampling 
Date

Laboratory 
Batch

No.
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Wilcoxon Rank Sum Test -- (Cesium-137)

General Information:
The Wilcoxon Rank Sum method tests whether or not measurements of samples from a survey area (S)  
tend to be consistently larger than those from a background reference area (R) by more than the DCGL. 

The null hypothesis, Ho, is: Survey sample concentrations exceed those in the background by more than the DCGL.
The alternative hypothesis, Ha, is: Survey sample concentrations do not exceed those in the background by more than the DCGL.

How to use this template:
1) Enter analysis results in Data Tab.
2) The Wilcoxon Rank Sum test is prescribed in, 

NUREG-1505, Nuclear Regulatory Commission, “A Non-parametric Statistical Methodology for 
the Design and Analysis of Final Status Decommissioning Surveys.”  January 1998.

Derived Concentration Guideline Level, DCGL (pCi/g) 0.00
Type I Error Rate, alpha: 0.05
Type II Error Rate, beta: 0.05
Number of Background Samples, m: 51
Number of Survey Samples, n: 5
z-value for alpha 1.645
No. of groups of tied measurements, g 10
Critical Value (excluding ties) 1510.7
Critical Value (including ties) 1510.7
Sum of Reference Ranks 1515.0
Sum of Survey Ranks 81.0
Sum of All Ranks 1596
Check Rank Sum (n+m)*(n+m+1)/2 1596

Test Result:
Survey sample concentrations do not exceed those in the background by more than the DCGL

Bkgd Ref (R) Survey (S)
Mean 0.087 0.043
Max 0.213 0.137
Min 0.015 -0.003
σ 0.062 0.057
m-1.96*σ -0.035 -0.069
m+1.96*σ 0.210 0.154

No. Soil ID Cs-137 Adjusted Cs-137 Area Ranks Reference Ranks
1 0.092 0.092 R 32 32
2 0.020 0.020 R 9 9
3 0.020 0.020 R 9 9
4 0.100 0.100 R 36.5 36.5
5 0.020 0.020 R 9 9
6 0.158 0.158 R  0 Td
(0.5sx)Tj
9.25 0 Td
(36.5)Tj
-50.592 -1.25 Td
(5)Tj
16.078 0 Td
(0.020)Tj
8.203 0 Td
(0.020)Tj
9.421 0 Td
(R)Tj
8.344 0 Td
(9)Tj
9.25 v3 0 Tilg3 73 r9.421 0 Td
(R)Tj
8.s.592 -1.24 238.ai35(0.015)R0.6(5)Tj
 j
9.25 (R)Tj7.020
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No. Soil ID Cs-137 Adjusted Cs-137 Area Ranks Reference Ranks

18 0.067 0.067 R 26.5 26.5
19 0.099 0.099 R 35 35
20 0.101 0.101 R 38 38
21 0.148 0.148 R 45 45
22 0.153 0.153 R 47 47
23 0.025 0.025 R 15 15
24 0.188 0.188 R 52 52
25 0.198 0.198 R 54 54
26 0.030 0.030 R 18 18
27 0.079 0.079 R 29 29
28 0.158 0.158 R 48.5 48.5
29 0.109 0.109 R 39 39
30 0.059 0.059 R 25 25
31 0.067 0.067 R 26.5 26.5
32 0.113 0.113 R 40 40
33 0.015 0.015 R 4 4
34 0.031 0.031 R 20 20
35 0.042 0.042 R 23 23
36 0.097 0.097 R 33.5 33.5
37 0.015 0.015 R 4 4
38 0.020 0.020 R 9 9
39 0.085 0.085 R 31 31
40 0.080 0.080 R 30 30
41 0.015 0.015 R 4 4
42 0.020 0.020 R 9 9
43 0.035 0.035 R 21.5 21.5
44 0.035 0.035 R 21.5 21.5
45 0.025 0.025 R 15 15
46 0.150 0.150 R 46 46
47 0.140 0.140 R 42.5 42.5
48 0.190 0.190 R 53 53
49 0.097 0.097 R 33.5 33.5
50 0.030 0.030 R 18 18
51 0.140 0.140 R 42.5 42.5
52 APWC0301S001 -0.003 -0.003 S 1 0
53 APWC0302S001 0.137 0.137 S 41 0
54 APWC0303S001 0.005 0.005 S 2 0
55 APWC0304S001 0.021 0.021 S 13 0
56 APWC0305S001 0.053 0.053 S 24 0

Sum 1596.0 1515.0

ISRA_009_AP-STP-1D_Soil_Statistics_Rev_0.xls   WRS Cs-137 8/23/2010
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Wilcoxon Rank Sum Test -- (Strontium-90)

General Information:
The Wilcoxon Rank Sum method tests whether or not measurements of samples from a survey area (S)  
tend to be consistently larger than those from a background reference area (R) by more than the DCGL. 

The null hypothesis, Ho, is: Survey sample concentrations exceed those in the background by more than the DCGL.
The alternative hypothesis, Ha, is: Survey sample concentrations do not exceed those in the background by more than the DCGL.

How to use this template:
1) Enter analysis results in Data Tab.
2) The Wilcoxon Rank Sum test is prescribed in, 

NUREG-1505, Nuclear Regulatory Commission, “A Non-parametric Statistical Methodology for 
the Design and Analysis of Final Status Decommissioning Surveys.”  January 1998.

Derived Concentration Guideline Level, DCGL (pCi/g) 0.0001
Type I Error Rate, alpha: 0.05
Type II Error Rate, beta: 0.05
Number of Background Samples, m: 51
Number of Survey Samples, n: 5
z-value for alpha 1.645
No. of groups of tied measurements, g 9
Critical Value (excluding ties) 1510.7
Critical Value (including ties) 1510.3
Sum of Reference Ranks 1515.0
Sum of Survey Ranks 81.0
Sum of All Ranks 1596
Check Rank Sum (n+m)*(n+m+1)/2 1596

Test Result:
Survey sample concentrations do not exceed those in the background by more than the DCGL

Bkgd Ref (R) Survey (S)
Mean 0.051 0.029
Max 0.130 0.048
Min 0.005 0.009
σ 0.030 0.016
m-1.96*σ -0.008 -0.001
m+1.96*σ 0.109 0.060

No. Soil ID Sr-90 Adjusted Sr-90 Area Ranks Reference Ranks
1 0.030 0.030 R 15 15
2 0.010 0.010 R 3.5 3.5
3 0.045 0.045 R 30.5 30.5
4 0.045 0.045 R 30.5 30.5
5 0.050 0.050 R 41 41
6 0.040 0.040 R 21.5 21.5
7 0.035 0.035 R 17.5 17.5
8 0.050 0.050 R 41 41
9 0.050 0.050 R 41 41

10 0.130 0.130 R 55.5 55.5
11 0.120 0.120 R 54 54
12 0.040 0.040 R 21.5 21.5
13 0.045 0.045 R 30.5 30.5
14 0.130 0.130 R 55.5 55.5
15 0.050 0.050 R 41 41
16 0.088 0.088 R 49 49
17 0.080 0.080 R 46 46

If the sum of the reference ranks is larger than the critical value, there is enough evidence to reject the null hypothesis and accept the 
alterrnative hypothesis.  Otherwise the null hypothesis is accepted.

Soil Data from ISRA 009 - AP/STP-1D

ISRA_009_AP-STP-1D_Soil_Statistics_Rev_0.xls   WRS Sr-90 8/23/2010
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No. Soil ID Sr-90 Adjusted Sr-90 Area Ranks Reference Ranks

18 0.100 0.100 R 53 53
19 0.069 0.069 R 45 45
20 0.097 0.097 R 51 51
21 0.084 0.084 R 48 48
22 0.098 0.098 R 52 52
23 0.045 0.045 R 30.5 30.5
24 0.045 0.045 R 30.5 30.5
25 0.020 0.020 R 7.5 7.5
26 0.045 0.045 R 30.5 30.5
27 0.089 0.089 R 50 50
28 0.050 0.050 R 41 41
29 0.045 0.045 R 30.5 30.5
30 0.050 0.050 R 41 41
31 0.045 0.045 R 30.5 30.5
32 0.040 0.040 R 21.5 21.5
33 0.045 0.045 R 30.5 30.5
34 0.045 0.045 R 30.5 30.5
35 0.045 0.045 R 30.5 30.5
36 0.025 0.025 R 11.5 11.5
37 0.082 0.082 R 47 47
38 0.045 0.045 R 30.5 30.5
39 0.040 0.040 R 21.5 21.5
40 0.035 0.035 R 17.5 17.5
41 0.025 0.025 R 11.5 11.5
42 0.005 0.005 R 1 1
43 0.020 0.020 R 7.5 7.5
44 0.010 0.010 R 3.5 3.5
45 0.020 0.020 R 7.5 7.5
46 0.020 0.020 R 7.5 7.5
47 0.050 0.050 R 41 41
48 0.030 0.030 R 15 15
49 0.030 0.030 R 15 15
50 0.020 0.020 R 7.5 7.5
51 0.040 0.040 R 21.5 21.5
52 APWC0301S001 0.048 0.048 S 37 0
53 APWC0302S001 0.030 0.030 S 13 0
54 APWC0303S001 0.040 0.040 S 21.5 0
55 APWC0304S001 0.009 0.009 S 2 0
56 APWC0305S001 0.020 0.020 S 7.5 0

Sum 1596.0 1515.0

ISRA_009_AP-STP-1D_Soil_Statistics_Rev_0.xls   WRS Sr-90 8/23/2010
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Appendix 2 
 

Radionuclide Results 





ISRA Outfall 009 - AP/STP-1D

Project Name
Sampling 

Organization
Sampling 

Date

Sampling 
Location 
(General)

Sampling 
Location 
(Specific)

Sample Serial 
Number

Media 
Type

Isotope Value Error (+/-) MDA
Non-

Detect?
Units Error Type Analysis Protocol

Analysis 
Organization

Document Status

2010 ISRA Waste Characterization MWH 7/28/2010 AP/STP-1D APWC0304 APWC0304S001 Soil Tritium 0.134 0.301 0.526 NDA pCi/g 2 sigma EPA 906.0 Modified GEL 257427 Waste
2010 ISRA Waste Characterization MWH 7/29/2010 AP/STP-1D APWC0305 APWC0305S001 Soil Tritium -0.114 0.384 0.746 NDA pCi/g 2 sigma EPA 906.0 Modified GEL 257559 Waste
2010 ISRA Waste Characterization MWH 7/28/2010 AP/STP-1D APWC0301 APWC0301S001 Soil Uranium-235 0.0732 0.126 0.225 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257427 Waste
2010 ISRA Waste Characterization MWH 7/29/2010 AP/STP-1D APWC0302 APWC0302S001 Soil Uranium-235 -0.000692 0.152 0.265 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257559 Waste
2010 ISRA Waste Characterization MWH 7/28/2010 AP/STP-1D APWC0303 APWC0303S001 Soil Uranium-235 0.0397 0.108 0.197 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257427 Waste
2010 ISRA Waste Characterization MWH 7/28/2010 AP/STP-1D APWC0304 APWC0304S001 Soil Uranium-235 0.126 0.136 0.24 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257427 Waste
2010 ISRA Waste Characterization MWH 7/29/2010 AP/STP-1D APWC0305 APWC0305S001 Soil Uranium-235 -0.0453 0.13 0.22 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257559 Waste
2010 ISRA Waste Characterization MWH 7/28/2010 AP/STP-1D APWC0301 APWC0301S001 Soil Uranium-238 1.36 1.43 1.99 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257427 Waste
2010 ISRA Waste Characterization MWH 7/29/2010 AP/STP-1D APWC0302 APWC0302S001 Soil Uranium-238 -0.0454 0.984 1.8 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257559 Waste
2010 ISRA Waste Characterization MWH 7/28/2010 AP/STP-1D APWC0303 APWC0303S001 Soil Uranium-238 1.18 1.06 1.03 pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257427 Waste
2010 ISRA Waste Characterization MWH 7/28/2010 AP/STP-1D APWC0304 APWC0304S001 Soil Uranium-238 0.276 0.834 1.6 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257427 Waste
2010 ISRA Waste Characterization MWH 7/29/2010 AP/STP-1D APWC0305 APWC0305S001 Soil Uranium-238 1.72 1.06 1.05 pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 257559 Waste

ISRA_009_AP-STP-1D_EDD_Rev_0.xls August 12, 2010
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