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ISRA 009 – IEL-2. 
Soil Sampling for Radionuclides. 
Results and Statistical Analysis. 

Waste Certification. 
 

 
This data package provides the laboratory results and statistical analysis of the 8 samples taken 
at the ISRA Outfall 009, IEL-2 area.  This analysis and data interpretation complies with the 
procedure approved by the California Department of Public Health1. 
 
Samples taken for waste disposal characterization were analyzed for strontium-90, tritium and 
gamma emitting radionuclides by gamma spectroscopy, using an off-site laboratory.  Minimum 
detectable activity (MDA) for cesium-137 and strontium-90 averaged ~0.033 pCi/g and ~0.043 
pCi/g respectively.  Minimum detectable activity for tritium averaged ~1.0 pCi/g.  The gamma 
spectroscopy library also included the following contaminants-of-concern:
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Strontium -90 - Based on the results of the statistical analysis of Appendix 1, soil to be excavated 
from IEL-2 does not exceed the local background for Sr-90, indeed is all non-detect.  The 
incremental dose from Sr-90 above background is therefore zero mrem/y.  The highest Sr-90 
result is 0.025 pCi/g which is non-detect and less than the highest background result of 0.13 
pCi/g.  The highest non-background subtracted, non-detect Sr-90 result is equivalent to an 
effective dose of  0.0077 mrem/y6. 
 
Tritium -  All tritium results are non-detect, the average tritium result is -0.38 pCi/g and the highest 
tritium result is 0.0 pCi/g.  The highest non-detected, non-background subtracted tritium result is 
equivalent to an effective dose of 0.0 mrem/y6

http://www.leginfo.ca.gov/cgi-bin/displaycode?section=hsc&group=114001-115000&file=114705-114780
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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.” 
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Wilcoxon Rank Sum Test -- (Cesium-137)

General Information:
The WRS 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 
The alternative hypothesis, Ha, is: Survey sample concentrations do not exceed those in the background 

Instruction on how to use this template:
1) Enter analysis results in pCi/gram
2) Enter number of samples for background and survey data sets, m and n.
3) The WRS test is calculated using the method prescribed in 

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

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: 8
Z-value for Alpha 1.645
Critical Value 1604
Sum of Reference Ranks 1734

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 -0.008
Max 0.213 0.011
Min 0.015 -0.030
�1 0.062 0.013
m-1.96*�1 -0.035 -0.033
m+1.96*�1 0.210 0.017

No. Soil ID Cs-137 Adjusted Cs-13 7 Area Ranks Reference Rank s
1 0.092 0.092 R 36 36
2 0.020 0.020 R 15 15
3 0.020 0.020 R 15 15
4 0.100 0.100 R 40.5 40.5
5 0.020 0.020 R 15 15
6 0.158 0.158 R 51.5 51.5
7 0.175 0.175 R 53 53
8 0.209 0.209 R 58 58
9 0.180 0.180 R 54 54
10 0.030 0.030 R 23 23
11 0.213 0.213 R 59 59
12 0.025 0.025 R 20 20
13 0.020 0.020 R 15 15
14 0.020 0.020 R 15 15
15 0.074 0.074 R 32 32
16 0.147 0.147 R 47 47
17 0.100 0.100 R 40.5 40.5

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.
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No. Soil ID Cs-137 Adjusted Cs-13 7 Area Ranks Reference Rank s

18 0.067 0.067 R 30.5 30.5
19 0.099 0.099 R 39 39
20 0.101 0.101 R 42 42
21 0.148 0.148 R 48 48
22 0.153 0.153 R 50 50
23 0.025 0.025 R 20 20
24 0.188 0.188 R 55 55
25 0.198 0.198 R 57 57
26 0.030 0.030 R 23 23
27 0.079 0.079 R 33 33
28 0.158 0.158 R 51.5 51.5
29 0.109 0.109 R 43 43
30 0.059 0.059 R 29 29
31 0.067 0.067 R 30.5 30.5
32 0.113 0.113 R 44 44
33 0.015 0.015 R 10 10
34 0.031 0.031 R 25 25
35 0.042 0.042 R 28 28
36 0.097 0.097 R 37.5 37.5
37 0.015 0.015 R 10 10
38 0.020 0.020 R 15 15
39 0.085 0.085 R 35 35
40 0.080 0.080 R 34 34
41 0.015 0.015 R 10 10
42 0.020 0.020 R 15 15
43 0.035 0.035 R 26.5 26.5
44 0.035 0.035 R 26.5 26.5
45 0.025 0.025 R 20 20
46 0.150 0.150 R 49 49
47 0.140 0.140 R 45.5 45.5
48 0.190 0.190 R 56 56
49 0.097 0.097 R 37.5 37.5
50 0.030 0.030 R 23 23
51 0.140 0.140 R 45.5 45.5
52 ILWC0005S001 -0.030 -0.030 S 1 0
53 ILWC0006S001 -0.009 -0.009 S 4 0
54 ILWC0007S001 0.011 0.011 S 8 0
55 ILWC0008S001 0.002 0.002 S 7 0
56 ILWC0009S001 -0.012 -0.012 S 3 0
57 ILWC0010S001 -0.007 -0.007 S 5 0
58 ILWC0011S001 0.001 0.001 S 6 0
59 ILWC0012S001 -0.018 -0.018 S 2 0

Sum 1770 1734
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No. Soil ID Sr-90 Adjusted Sr-90 Area Ranks Reference Ranks
21 0.084 0.084 R 51 51
22 0.098 0.098 R 55 55
23 0.045 0.045 R 34.5 34.5
24 0.045 0.045 R 34.5 34.5
25 0.020 0.020 R 12 12
26 0.045 0.045 R 34.5 34.5
27 0.089 0.089 R 53 53
28 0.050 0.050 R 44 44
29 0.045 0.045 R 34.5 34.5
30 0.050 0.050 R 44 44
31 0.045 0.045 R 34.5 34.5
32 0.040 0.040 R 26 26
33 0.045 0.045 R 34.5 34.5
34 0.045 0.045 R 34.5 34.5
35 0.045 0.045 R 34.5 34.5
36 0.025 0.025 R 17.5 17.5
37 0.082 0.082 R 50 50
38 0.045 0.045 R 34.5 34.5
39 0.040 0.040 R 26 26
40 0.035 0.035 R 22.5 22.5
41 0.025 0.025 R 17.5 17.5
42 0.005 0.005 R 6 6
43 0.020 0.020 R 12 12
44 0.010 0.010 R 8.5 8.5
45 0.020 0.020 R 12 12
46 0.020 0.020 R 12 12
47 0.050 0.050 R 44 44
48 0.030 0.030 R 20 20
49 0.030 0.030 R 20 20
50 0.020 0.020 R 12 12
51 0.040 0.040 R 26 26
52 ILWC0005S001 0.005 0.005 S 7 0
53 ILWC0006S001 0.000 0.000 S 5 0
54 ILWC0007S001 0.025 0.025 S 16 0
55 ILWC0008S001 -0.020 -0.020 S 1 0
56 ILWC0009S001 0.024 0.024 S 15 0
57 ILWC0010S001 -0.009 -0.009 S 4 0
58 ILWC0011S001 -0.012 -0.012 S 3 0
59 ILWC0012S001 -0.019 -0.019 S 2 0

Sum 1770 1717

ISRA_009_IEL-2_Soil_Statistics_Rev_0.xls   WRS Sr-90 5/14/2010
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Appendix 2 
 

Radionuclide Results 



ISRA Outfall 009 - IEL-2

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 4/30/2010 IEL-2 ILWC0005 ILWC0005S001 Soil Americium-241 -0.0095 0.0199 0.0336 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 252094 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0006 ILWC0006S001 Soil Americium-241 0.0504 0.0989 0.193 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/30/2010 IEL-2 ILWC0007 ILWC0007S001 Soil Americium-241 0.0582 0.0853 0.142 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 252094 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0008 ILWC0008S001 Soil Americium-241 0.0346 0.115 0.2 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0009 ILWC0009S001 Soil Americium-241 -0.036 0.106 0.206 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0010 ILWC0010S001 Soil Americium-241 0.0643 0.0786 0.141 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0011 ILWC0011S001 Soil Americium-241 -0.0265 0.0705 0.124 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0012 ILWC0012S001 Soil Americium-241 0.103 0.0725 0.123 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/30/2010 IEL-2 ILWC0005 ILWC0005S001 Soil Cesium-134 0 0.0308 0.0396 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 252094 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0006 ILWC0006S001 Soil Cesium-134 0.0395 0.0297 0.0545 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/30/2010 IEL-2 ILWC0007 ILWC0007S001 Soil Cesium-134 0 0.0408 0.0449 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 252094 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0008 ILWC0008S001 Soil Cesium-134 0 0.0366 0.0525 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0009 ILWC0009S001 Soil Cesium-134 0 0.0364 0.0464 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC0010 ILWC0010S001 Soil Cesium-134 0 0.0358 0.0516 NDA pCi/g 2 sigma DOE HASL 300, 4.5.2.3/Ga-01-R GEL 251963 Waste
2010 ISRA Waste Characterization MWH 4/28/2010 IEL-2 ILWC00151963 Waste
2010 I0aste Characterization MWH 4/28/2010 IEL-2 ILWC00151963 Waste






