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Natural Thorium Levels at the RMI Extrusion Plant

Background Thorium Level
During soil sampling campaigns conducted in 1995, 1996, and 1997, RMI collected background
samples from offsite locations outside the influence of the RMI Extrusion Plant. Thorium results

for these eleven samples ranged from 1.5 to 2.7 pCi/g"”, and averaged 2.0 + 0.37 pCi/g (Table 1)

Sampling Throughout the RMI Site

RMI collected sixteen soil samples from onsite locations, the site fenceline, and locations near
East 21st Street during the 1996 annual sampling vcampaign (in addition to the four background
samples). Results from these sixteen samples ranged from 1.1 to 3.1 pCi/g, and averaged 2.0 +
0.45 pCi/g (Table 2). These results were compared to the background resuits using the Wilcoxon
Rank-Sum test”. The results of this test demonstrate that the on-site and background sample
thorium results are not statistically different (see Table 9)

RMI also collected 82 samples from Area D in November 1996, and analyzed each sample via
gamma spectroscopy for uranium and thorium. The uranium concentrations ranged from 1.7
pCi/g to 360 pCi/g, while the thorium concentrations ranged from 0.8 pCi/g to 2.6 pCi/g and
averaged 1.8 + 0.38 pCi/g (Table 3). This thorium concentration is slightly less than the
background concentration of 2.2 pCi/g determined during the 1996 annual soil sampliag
campaign. When compared to the background, the Area D data are not statistically different (see

['able 9)

More significantly is the fact that the thorium results are constant throughout Area D and do not
increase with increasing uranium concentrations. This demonstrates that the thorium levels are
indeed at background levels. If the thorium contamination were due to RMI operations, the
contamination would very likely be nonuniformly distributed, in much the same way the
uranium contamination (which is due to KMI operations) is nonuniformly distributed

A similar comparison between uranium and thorium results was concucted for soil sample

results from Areas A (83 samples), C/C-West (290 samples), E (34 samples), and G (37 samples)
obtained through prior sampling campaigns. These areas had average thorium contamination
levels of 2.0+ 0.75,20+ 089, 1 8+ 044, and 2.7 + 1.54 pCi/g respectively (see Tables 4 and
5), and are all not statistically different from the background results (see Table 9). In addition,
results for Area C/C-West, for which the maximum uranium concentrations (580 pCi/g) exceeds
the 30 pCi/g cleanup level, showed no correlation between thorium results and uranium results
over the entire range of uranium results, demonstrating (as above) that the thorium
contamination that is present in these areas is background thorium

As indicated in Section 3.2.3.1 of the SCR, RMI also has thorium data for soil piles containing

soil from the Front Yard area and other portions of Area B, and for asphalt taken from the site
The average thorium result for soil from piles containing soil from the Front Yard area and piles
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containing soil from other areas of the site are 1.7 + 0.23 and 2.0 £ 0.79 pCi/g, respectively
(Table 6). The maximum asphalt thorium concentration was 1.38 pCi/g (Table 7). A statistical
comparison with background results confirms that all of these results are not statistically
diffeient from background (see Table 9).

Evaporator Pond

The pond sediment thorium results presented in Table 3-13B of the Site Characterization Report
(SCR) indicate an average thorium concentration of 6.30 + 3.63 pCi/g for the evaporation pond
area (in Area B), which is measurably above the 2.2 pCi/g background levels. However, a
review of the data used to generate Table 3- 1 3B indicates that the thorium values calculated
include T'h-230 as well as Th-228 and Th-252. Since natural thorium consists only of Th-228
and Th-232, and Th-230 is part of the uranium decay chain, it should not have been included in
calculations of natural thorium. In addition, the Th-230 contribution to the thorium results in
Table 3-13B is significant, representing more than half the total thorium content in ten out of
eleven pond sediment samples.

The corrected pond sediment thorium results (excluding Th-230) range from 1.55 to 3.58 pCi/g,
with an average concentration of 2.2 + 0.58 pCi/g (Table 8), and is not statistically differert from
background thorium concentrations. It should be noted that these thorium results are equal to
background results, even though the total uranium results for pond sediment samples ranged
from a minimum of 160 pCi/g to 6258 pCi/g.

Summary

The process history of the site, as summarized in the beginning of Section 3.2.3.1 and other
sections of the SCR, indicates that a very small percentage - 0.02% - of the radioactive material
processed at the RMI Extrusion Plant was thorium. In addition, when thorium operations ceased
in 1972 all remaining scrap thorium was removed from the site.

Numerous sampling carapaigns over the past few years provide abundant data to show near-
constant thorium results, not statistically different from background, throughout the site and in
surrounding areas. The thorium concentrations remain constant even though these are aieas with
widely different uranium concentrations, into hundreds of pCi/g. This suggests a uniform
thorium concentration throughout and around the site, and is demonstrably equivalent to a
uniform background concentration, not a uniform contamination as a result of plant operations.

Based on the above, thorium levels have been demonstrated to be equivalent to background
levels and thorium should not be considered a contaminant of concern at the RMI site.
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Eootnotes

1 - For results based on gamma spectroscopy analyses, total uranium values are based on the U-
235 activity plus twice the Th-234 activity, and total thorium results are based on the Ac-228
activity plus the T!-208 activity divided by 0.36 (to account for a branching ratio in the decay of
TI-208). For results based on alpha spectroscopy, total uranium values are the sum of U-234, U-
235, and U-238 results, while total thorium values are the sum of Th-228 and Th-232 results.

2 - Statistical comparisons between thorium results from the various site areas and the
background thorium resuits were performed using the Wilcoxon Rank-Sum test, as described in
Elementary Statistics, by Mario F. Triola (Addison-We: _:y Publishing Company, New York;,
1992). With this test, the two sample groups being compared are ranked as a single group, and
calculations are performed based on the rankings of the data from one of the sample groups
withia the combined group. Results of these calculations for all comparisons are presented in
Table 9. The Wilcoxon Rank-Sum test was selected because it does not require any assumptions
ahout the shape of distributions being compared; the only requirement for performing the test is
that each of the two samples being compared have at least eleven data points. All statistical
comparison results are presented at the 95% confidence level.
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Table 1: Background Soil Sample Results
Samples collected in 1995, 1996, and 1997
All samples analyzed via gamma spectroscopy
All results in pCi/g

Location Year collected | U-235 Th-234 Total U Ac-228 T1-208 Total Th
S-ENE-0.5 1995 012 1.00 2.11 0.83 0.31 1.70
S-NNE-0.5 1995 013 1757 3.68 1.30 049 2.66

S-S-0.5 1995 0.07 1.38 2.83 0.81 0.33 1.74
S-WSW-0.5 1995 012 1.01 2.14 1.10 0.35 2.07
S-ENE-0.5 1995 0.16 Wy 2.50 1.04 0.36 2.05
S-NNE-0.5 1596 0.21 2.01 4.22 1.38 0.39 2.47

S-S-0.5 1996 0.14 1.98 4.10 1.12 0.33 2.03
S-WSW-0.5 1996 012 1.54 3.20 1.5 0.36 2.26

Lake Shore Park 1997 0.09 083 1.76 0.96 0.24 163 °
Lake Shore Park 1897 0.12 1.05 2.22 0.93 0.31 1.78
Middle Road 1997 014 1.03 2.20 070 0.28 1.47
Average 2.81 1.99
Standard Deviation 0.86 0.37
Maximum 4.22 2.66

Minimum 1.75 1.47




- Mvr
Y
Ln vironmental

Ast'r' ices

Eric Marsh




Natural Thorium Levels at the RMI Extrusion Plant
Background Thorium Level

During soil sampling campaigns conducted in 1995, 1996, and 1997, RMI collected background
samples from offsite locations outside the influence of the RMI Extrusion Plant. Thorium results
for these eleven samples ranged from 1 510 2.7 pCi/g'"”, and averaged 2.0 + 0.37 pCvg (Table 1)

Sampling Throughout the RMI Site

RMI collected sixteen soil samples from onsite locations, the site fenceline, and locations near
East 21st Street during the 1996 annual sampling campaign (in addition to the four background
samples). Results from these sixteen samples ranged from 1.1 to 3.1 pCi/g, and averaged 2.0 +
0.45 pCi/g (Table 2). These results were compared to the background results using the Wilcoxon
Rank-Sum test®. The results of this test demonstrate that the on-site and background sample
thorium results are not statistically different (see Table 9)

RMI also collected 82 samples from Area D in November 1996, and analyzed each sample via
gamma spectroscopy for uranium and thorium. The uranium concentrations ranged from 1.7
pCi/g to 360 pCi/g, while the thorium concentrations ranged from 0.8 pCi/g to 2.6 pCi/g and
averaged 1.8 + 038 pCi/g (Table 3). Th'- thorium concentration is slightly less than the
background concentration of 2 2 pCi/g d.. . mined during the 1996 annual soil sampling
campaign. When compared to the background, the Area D data are not statistically different (see
Table 9)

More significantly is the fact that the thorium results are constant throughout Area D and do not
Increase with increasing uranium concentrations. This demonstrates that the thorium levels are
indeed at background levels. If the thorium contamination were due to RMI operations, the
contamination would very likely be nonuniformly distributed, in much the same way the
uranium contamination (which is due to RMI operations) is nonuniformly distributed

A similar cor :rison between uranium and thorium results was conducted for soil sample

results from Areas A (83 samples), C/C-West (290 samples), E (34 samples), and G (37 samples)
obtained through prior sampling campaigns. These arcas had average thorium contamination
levels of 20+ 075,20+ 089, 18+044, and27+ 154 pCi/g respectively (see Tables 4 and
5), and are all not statistically different from the background results (see Table 9). In addition,
results for Area C/C-West, for which the maximum uranium concentrations (580 pCi/g) exceeds
the 30 pCi/g cleanup level, showed no correlation between thorium results and uranium results
over the entire range of uranium resuls, demonstrating (as above) that the thorium
contamination that is present in these areas is background thorium

As indicated in Section 3.2.3.1 of the SCR, RMI also has thorium data for soil piles containing

soil from the Front Yard area and other portions of Area B, and for asphalt taken from the site
The average thorium result for soil from piles containing soil from the Front Yard area and piles
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containing soil from other areas of the site are 1.7 + 0.23 and 2.0 £ 0,79 pCi/g, respectively
(Table 6). The maximum asphalt thorium concentration was 1.38 pCi/g (Table 7). A statistical
comparison with background results confirms that all of these results are not statistically
different from background (see Table 9)

Evaporator Pond

The pond sediment thorium resits presented in Table 3-13B of the Site Characterization Report
(SCR) indicate an average thorium concentration of 6.30 + 3.63 pCi/g for the evaporation pond
area (in Area B), which is measurably above the 2.2 pCi/g background levels. However, a
review of the data used to generate Table 3-13B indicates that the thorium values calculated
include Th-230 as well as Th-228 and Th-232. Since natural thorium consists only of Th-228
and Th-232, and Th-230 is part of the uranium decay chain, it should not have been included in
calculations of natural thorium. In addition, the Th-230 contribution to the thorium results in
Table 3-13B is significant, representing more than half the total thorium content in ten out of
eleven pond sediment samples

The corrected pond sediment thorium results (excluding Th-230) range from 1.55 to 3.58 pCi/g,
with an average concentration of 2.2 + 0.58 pCi/g (Table 8), and is not statistically different from
background thorium concentrations. It should be noted that these thorium results are equal to
background results, even though the total uranium results for pond sediment samples ranged
from a minimum of 160 pCi/g to 6258 pCi/g

Summary

'he process history of the site, as summarized in the begin Section 3.2.3.1 and other
sections of the SCR, indicates that a very small percentage - ..02% - of the radioactive material
processed at the RMI Extrusion Plant was thorium. In addition, when thorium operations ceased
in 1972 all remaining scrap thorium was removed from the site

Numerous sampling campaigns over the past few years provide abundant data to show near-
constant thorium results, not statistically different from background, throughout the site and in
surrounding areas. The thorium concentrations remain constant even though these are areas with
widely different uranium concentrations, into hundreds of pCi/g. This suggests a uniform
thorium concentration throughout and around the site, and is demonstrably equivalent to a
uniform background concentration, not a uniform contamination as a result of plant operations

Based on the above, thorium levels have been demonstrated to be equivalent to background
levels and thorium should not be considered a contaminant of concern at the R! te



| - Fur results based on gamma spectroscopy analyses, total uranium values are based on the U-
235 ac 'ivity plus twice the Th-234 activity, and total thorium results are based on the Ac-228
activity plus the T1-208 activity divided by 0.36 (to account for a branching ratio in the decay of
TI-208 . For re...is based on alpha spectroscopy, total uranium values are the sum of U-234, U-
235, ar 4 U-238 results, while total thorium values are the sum of Th-228 and Th-232 results

2 - Ste .istical comparisons between thorium results from the various site areas and the
backs round thorium results were performed using the Wilcoxon Rank-Sum test, as described in
Eler ventary Statistics, by Mario F. Triola (Addison-Wesley Publishing Company, New York;
1792). With this test, the two sample groups being compared are ranked as a single group, and
calculations are performed based on tlie rankings of the data from one of the sample groups
within the combined group. Results of these calculations for all comparisons are presented in
[able 9 The Wilcoxon Rank-Sum test was selected because it does not 1equire any assumptions
about the shape of distributions being compared, the only requirement for performing the test is
that each of the two samples being compared have at least eleven data points. All statistical
comparison results are presented at the 95% confidence level




Table 1: Background Soil Sample Results
Samples collected in 1995, 1996, and 1997
All samples analyzed via gamma spectroscopy.
All results in pCi/g.

Location Year collected | U-235 Th-234 Total U Ac-228 TI-208 Total Th
S-ENE-0.5 1995 012 1.00 21 - 083 0.31 - 1.70
S-NNE-0.5 1995 0.13 1.77 3.68 1.30 0.49 2.66

S-S8-05 1995 0.07 1.38 2.83 0.61 033 1.74
S-WSW-0.5 1995 0.12 1.01 214 1.10 035 2.07
S-ENE-0.5 1996 0.16 1.17 2.50 1.04 0.36 2.05
S-NNE-0.5 1996 0.21 2.01 4.22 1.38 039 2.47

S-S-0.5 1996 0.14 1.98 410 1.12 0.33 2.03
S-WSW-0.5 1996 0.12 1.54 3.20 1.25 0.36 2.26

Lake Shore Park 1997 0.09 083 1.75 0.96 0.24 1.63
Lake Shore Park 1997 012 1.05 2.22 093 0.31 1.78
Micdle Road 1997 014 1.03 220 070 0.28 1.47
Average 2.81 1.99

Standard Deviation 0.86 0.37
Maximum 4.22 2.66

Minimum 1.75 1.47



Table 2: 1996 Annual On-Site Soil Sample Resuits
Samples collected in December 1996
All samples analyzed via gamma spectroscopy.
All results in pCi/g.

SITE # Location U-235 TH-234 TotalU  AC-228 TL-208 Total Th
S-X-13 East yard 0.46 519 108 | 127 042 2.42
S-X-14 East yard 0.15 3.18 6.51 1.31 0.37 2.33
S-X-6 East yard 1.46 256 52.6 1.1 0.38 2.18
S-X-7 East yard 1.56 352 71.9 1.00 0.28 1.79
S-0A-1 Fenceline 0.23 265 5.53 0.88 0.28 1.66
S-0A-2 Fenceline 0.28 444 9.16 0.97 026 1.68
S-0A-3 Fenceline 3.64 101 205 087 027 1.63
S-0A-4 Fenceline 112 17.5 36.2 1.09 0.37 2.10
S-0A-5 Fenceline 2.27 47 8 97.9 1.04 0.32 1.92
S-0A-6 Fenceline 0.26 3.04 6.34 1.04 0.45 2.28
S-X-15 Front of site 0.47 505 10.6 1.15 0.43 2.35
S-X-16 Front of site 0.10 2.31 4.72 1.58 054 3.08
S-X-17 Front yard 073 14 23.5 0.92 0.33 1.83
S-X-2 Front yard 065 109 22.4 0.99 0.28 1.78
S-X-4 Front yard 0.13 2.07 4.27 063 0.17 1.10
S-X-5 Front yard 2.79 48 1 990 = 086 0.33 1.77
Average 1.02 20.33 41.67 1.04 0.34 1.99
Standard Deviation 1.06 2673 54.50 022 0.09 0.45
Maximum 364 101 205 1.58 0.54 3.08

Minimum 0.10 2.07 4.27 063 0.17 1.10



Location |

AA-27
GG-3
EE-1

AA-17

ccC-27

EE-27
EE-20

AA-25

CC-29
GG-1
Y-25

CC-23
EE-25
BB-28
GG-7
EE-23
EE-3
EE-7
AA-3
EE-§
X-16

AA-29
CC-1

Y-1

EE-13

Y-3

AA-23
AA-5

AA-21
EE-17

cC-21
Y-23
2-14

EE-19
CC-7
EE-21

CC-19
GG-5

Z-4

CC-25

Z-3

GG-9

Y-19

EE-15
CC-9
AA-1
Y-15
EE-8

CC-15

CC-17

Table 3: Area D Uranium and Thorium comparison

Sampies collected in Novemnber 1996

Samples analyzed via gamma spectroscopy.

_U-235

012
0.11
0.12
0.18
0.18
0.1
0.23
0.15
0.18
0.10
0.16
0.14
0.15
0.17
0.1
0.14
0.12
0.21
0.21
0.20
0.12
0.13
0.15
0.12
0.17
0.14
0.20
0.20
016
0.16
0.13
019
0.20
0.21
0.18
0.14
0.15
0.24
0.27
0.19
0.26
0.20
0.15
0.27
0.25
0.25
028
0.29
0.28
0.32
0.25

All results in pCi/g.

_Th-234
091
1.0
1.12
113
117
123
1.24
1.28
1.29
135
1.36
1.40
1.41
1.43
145
157
159
158
167
177
1.90
2.04
2.24
2.29
2.34
243
2.41
2.40
243
247
253
2.52
2.55
258
265
269
273
274
2.82
2.95
3.13
3.17
3.26
3.22
3.52
3.58
3.89
391
4.37
4.37
4.44

TotalU | Ac-228

1.93
22
2.36
242
2.52
2.57
2N
271
276
2.80
2.88
2.94
2.97
3.03
3.09
J.28
3.29
3.37
3.55
3.74
3.92
422
462
4.70
484
499
5.01
§.01
5.02
5.10
518
5.23
531
5.36
5.48
5.53
5.60
§.72
5.91
6.08
6.52
6.54
6.68
6.71
7.30
7.40
8.06
8.1
9.02
9.06
9.13

==

1.18
1.02
1.09
0.36
109
1.14
1.08
1.15
1.18
0.76
0.80
0.27
1.11
1.09
068
0.27
1.00
0.98
1.18
1.20
0.25
1.01
0.97
0.92
1.09
118
1.09
0.83
0.99
0.90
0.87
0.87
1.09
0.30
0.91
086
0.84
0.84
0.99
1.29
1.23
1.08
0686
0.82
092
0.87
1.35
1.11
1.08
0.93
0.95

T1-208
033
0.40
0.37
0.26
0.26
041
041
0.37
0.40
0.22
0.26
0.36
0.41
0.39
0.29
0.35
0.30
0.37
044
0.27
0.23
0.31
0.34
0.30
0.32
0.41
0.31
0.31
0.34
0.31
0.30
0.29
0.30
0.26
0.26
0.32
0.30
0.25
033
0.36
045
0.27
0.20
0.31
0.37
0.31
0.46
0.30
0.39
0.30
0.33

Jotal Th

2.09
213
212
1.07
1.80
2.29
a
219
2.30
1.38
1.63
1.26
2.24
217
1.77
1.23
1.84
2.02
2.40
1.95
0.88
1.87
1.90
1.76
2.00
2.30
1.95
1.70
1.94
1.786
1.7
1.68
1.92
1.02
1.62
1.76
1.68
1.583
1.89
2.29
2.47
1.84
1.22
1.68
1.95
1.74
2.62
1.83
2.16
1.78
1.86
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Table 3: Area D Uranium and Thorium comparison
Samples collected in November 1996.

Samples analyzed via gamma spectroscopy.

Ali results in pCi/g.

_Location | UL-235 ~ Th-234  Totall |
CcC-3 030 481 951 | 094
EE-11 0.29 497 10.2 [ .00
AA-19 022 516 10.5 0.10
Y-17 0.31 5.20 10.7 0.67
AA-15 0.25 560 118 | ©0.78
AA-9 0.35 583 120 | 085
Y-8 0.33 594 122 | 102
CcC-§ 0.32 598 123 | 120
cC-11 0.33 6.00 12.3 . 0.96
Y-5 0.32 6.46 13.2 0.86
Y-21 0.35 7.24 14.8 0.87
AA-11 042 7.23 14.9 072
X-7 0.40 7.88 16.2 0.90
Y-4 0.48 9.19 18.8 1.14
CC-13 0.51 9.20 18.9 0.22
X-14 044 9.61 19.7 1.04
Y-9 0.57 10.3 21.2 0.84
BB-12 0.53 112 230 | 103
Xx-11-12 0.84 111 23.0 0.87
X-15 0.52 11.2 23.0 0.03
Y-13 0.82 146 30.0 1.4
AA-13 0.78 16.9 346 0.83
Z-10 1.12 240 491 1.08
X-13-12 112 293 59.6 1.16
Z-12 1.80 36.3 74 4 0.92
X-11 381 57.0 118 0.80
X-12 5.01 81.3 168 1.21
Y-11-12 6.46 102 210 0.97
X-13 476 143 291 1.29
Y-11 10.5 175 360 | 128
# of data points 81
Average 240
Standard deviation 58.5
Minimum 1.93
Maximum 360
Regression Output:
Constant 1.788113
Std Err of Y Est 0.369878
R Squared 0.055805
No. of Observations 81
Degrees of Freedom 79
X Coefficient(s) 0.001527
Std Err of Coef 0.000706

Ac-228  T-208

0.32
0.34
0.26
0.18
0.18
03
0.28
0.38
0.37
0.29
0.21
0.26
0.26
0.30
0.30
0.39
0.28
0.33
023
0.29
0.35
0.36
0.32
041
0.28
0.29
0.35
0.33
0.34

046

Jots Th

1.82
2.058
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Table 4: Area C/C-West Uranium and Thorium comparison
Samples collected in Spring and Summer 1993, and in June 1995
Samples analyzed via gamma spectroscopy

Al results in pCilg
U235  Th-234  TotalU | Ac-228  Ti-208  Total Th

1008 034 0rYr | 058 @ 023 122
013 072 1.58 1.07 028 1.84
0.09 079 1.67 057 018 1.07
014 0.81 1.76 116 033 2.08
010 0.83 1.77 075 2.08
010 097 2.03 089 028 1.68
012 0.96 206 | 081 028 1.5%
012 0.87 2.0 | 1148 0.30 2.00
012 0.99 2.09 1.36 043 2.56
008 101 2.10 048 019 1.00
01 1.05 221 102 034 1.98
011 1.07 228 | 08¢ 028 1.66
012 1.08 2.28 1.01 03 1.86
015 1.08 23 1.08 037 2.08
008 1.12 2.33 093 0.30 1.76
012 111 2.34 083 0.31 1.78
0.14 11 2.36 124 035 22
018 1.10 2.38 020 024 0.87
010 115 2.40 101 0.27 1.76
013 117 247 099 0.27 1.75
021 1.14 2.4% 118 0.36 218
015 118 2.51 1.01 030 1.84
013 .21 2.55 097 0.2% 1.68
009 128 2.55 091 030 1.73
N.10 124 2.58 136 042 2.51
008 1.26 2.61 084 031 1.68
N-24-24B c20 21 262 115 0.35 213
015 124 2.63 111 030 1.96
0.18 124 2,66 080 033 1.81
018 1.24 2.66 113 033 2.06
013 127 2.67 087 030 1.1
019 1.26 2n 102 026 1.74
010 13 272 1.06 028 1.84
014 129 2.72 087 0.26 1.57
014 129 2713 097 034 1.9
0.28 126 21 083 028 1.76
0.10 134 2.78 1.30 033 22
0.14 1.32 2.78 072 024 1.38
0186 1.3 2.78 088 027 1.63
015 132 279 022 025 0.92
0.16 132 2.80 025 031 1.12
021 1.27 2.85 1.47 048 2.80
0.10 139 2.88 097 034 1.92
018 1.36 2.88 1.00 030 1.84
013 138 2.89 1.08 0.37 2.09
0.18 136 2.9 098 031 1.85
015 139 2.93 096 032 1.86
126 084 293 0es 1.89
017 139 2.95 082 019 1.34
024 141 3.08 1.28 042 246
022 142 3.06 1.03 035 2.01
016 146 3.08 0.96 028 1.74
J-18-188 o 1.45 amn 0.78 028 1.57
014 148 in 079 024 1.46
0.25 143 an 1.10 037 2.14
D-22-12B 009 151 an 100 035 2.06
017 148 313 082 0.26 1.54
027 144 318 113 036 213
029 145 319 079 023 1.44
025 1.50 3.28 1.42 03 1.98
025 183 in 093 036 1.92
0.0y 1.82 338 097 034 1.83
010 163 3.36 0583 0.18 106
014 162 3.38 113 027 1.88
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Table 4; Area C/C-West Uranium and Thorium comparison
Samples collected in Spring and Summer 1993, and in June 1995
Samptes analyzed via gamma spectroscopy

All results in pCig
e n | U236  Th-234  TotalU | Ac-228  T-208  Total Th
A4 1010 165 A 1o % - IS ¢ - e

R-22-18 008 166 34 | 110 034 2.05
V-24-12 016 1.63 3.42 01 0.06 0.28
0G-17 017 163 343 094 035 1.91
C-15-18 o021 164 348 | 122 034 215
B-20-12 010 1.69 348 1.08 039 217
L-26-24 0156 167 3.49 0.96 033 1.88
N-26-24 0.10 1.70 3.50 0.98 033 1.88
-C-20 0.24 1.64 3.52 1.28 0.50 2.67
-C-24 o 166 3.583 1.10 032 1.99
L-20-24 017 1.69 3.56 1.24 035 221
B-22 017 1.7 3.59 098 028 1.77
H-26-24 018 17N 3.60 1.00 028 1.79
-B-22 005 178 3.62 077 022 1.37
M-16-18B 013 1.78 3.63 0.99 033 1.9
T-20-12 0.12 1.76 3.64 023 0.30 1.08
N-20-12 0.09 1.79 367 085 028 1.63
B-24-18 0.15 1.76 .68 088 027 1.63
B-22-18 0.20 176 3.72 092 037 1.96
N-22-12 0.09 182 3.75 081 022 1.63
§-25-18 0.18 179 373 0.97 0.30 1.81
R-24-12 0.16 1.81 3.77 099 0.30 1.82
A-24 0.21 180 3.82 0.90 0.28 1.68
.-24-24 009 1.88 3.85 1.03 033 1.95
H-24-12 0.13 1.86 3.85 075 032 1.65
0-22-12 030 1.78 3.86 081 030 1.63
N-20-128 0.16 186 .88 0.80 007 0.99
-C-22 0.27 1.81 3.89 0.78 027 1.63
K-27 0.15 1.89 3.94 0.25 031 1.09
V-24 016 188 3.94 1.11 028 1.88
L-20-18-B 0.18 1.89 3.96 1.06 0.36 2.05
§-23-24 018 194 4.06 1.00 0.31 1.87
P-20-18 023 1983 4.09 097 0.32 1.86
T-20-24 014 1.98 4.09 077 0.27 1.53
B-20-18 013 202 4.19 114 0.36 215
N-24-24 0.20 204 4.28 108 036 2.05
M-27-18 003 215 433 017 003 0.24
L-76-18 023 2.08 4.8 1.06 046 2.33
0612 038 20 4.41 330 1.06 6.24
0-22-18 014 215 4.44 086 0.31 1.70
L-24-12 016 21§ 4.46 0.80 033 1.72
F-26-12 014 218 4.51 104 0.28 1.83
B-16-18 013 220 4.52 0.97 034 1.9
B-18 014 220 4.54 0.80 03 1.67
J-26 016 2.28 4.72 1.02 027 1.77
D-18 0.20 228 473 088 032 1.78
P-22-12 018 227 473 078 030 1.61
§-25 023 225 473 103 0.30 1.86
P-22-18 015 233 4.80 095 028 1.64
c-27 0.26 227 480 1189 037 222
M-27-12 0.26 228 482 o8 0.30 183
B-24 019 232 483 104 007 1.23
B-22-12 009 238 485 1.08 047 2.38
V-18-12 o1 233 4.87 07 0.06 0.88
R-22-128 020 235 4.89 081 023 1.46
L-28-12 034 243 5.20 1.27 044 2.49
D-16-12 013 254 5.1 099 031 1.86
F-18 023 253 5.29 1.04 G35 2,02
-D-22 043 247 537 156 047 2.88
$-20-12 023 259 541 0.90 029 1.70
F-16 020 267 5.53 109 032 1.88
A-23 024 267 5.58 122 044 244
u-21 018 277 574 082 024 1.50
M-18-12 018 281 581 102 030 1.85
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Table 4; Area C/C-West Uranium ard Thorium comparison
Samples ccllected in Spring and Summer 1993 and in June 1995
Samples analyzed via gamma spectroscopy

Ali results in pCig.

logton | U220 Th2e  Toml | AcZpe  Ti208  Tew Th

-B- 025 2 8 | 11T o 1%
F-15 023 284 592 I 083 035 1.79
M-16-18 021 287 5.96 1.03 034 1.97
£-22-18 0.28 2, 6.09 094 028 1.73
51712 0.21 297 6.15 068 025 1.37
H-20-12 018 308 6.26 0.96 007 117
D-22 016 319 6.54 | 116 041 2.30
A-20 027 314 6.55 108 032 1.87
J-18-18 019 324 8.67 1.01 030 1.85
L-24 014 334 6.83 081 027 1.58
J-16 02€ 234 6.94 018 0.07 0.38
§-23-18 029 333 6.96 080 037 i.82
-D-28 035 336 7.07 130 040 241
H-168 023 367 7.58 080 0.31 1.78
L-22 o1 374 7.69 088 033 1.79
A-27 042 366 7.74 1.51 044 2.78
V-22 026 375 7.76 086 028 1.63
N-16-12 023 382 7.87 082 030 1.65
P-16-12 023 383 210 082 025 1.52
QG-07 045 381 8.10 1.60 0.45 284
T-22 026 396 8.16 022 007 04
P-22 027 396 8.20 015 005 0.30
B-16-12 022 404 8.3 023 0.26 0.95
N-26 017 409 8.34 110 025 1.80
H-26 028 405 8.39 096 032 1.85
T-18 020 410 8.40 095 023 1.60
B-24-12 007 420 8.47 089 025 1.59
P-24 024 413 8.51 0.86 0.25 1.66
B-28 055 408 8.67 1.56 0.47 2.86
B-26 038 417 8.73 128 047 2.58
-E-27 0.50 424 8.98 1.40 048 2.73
R-18 026 442 9.09 083 025 1.52
H-186 0.3 440 2.1 081 027 1.85
M-20 032 4 40 9.13 087 029 1.69
0G-14 061 439 9.38 185 0.66 3.69
-B-28 065 444 9.52 1.61 058 k3]
N-24-18 o221 4 68 9.57 103 007 1.22
U-24 027 469 9.64 029 025 1.00
K-20 0.31 467 9.66 1.23 036 2.22
H-24 0.21 479 9.80 1.00 0.28 1.7%
0G-13 036 472 9.80 2N 091 5.43
0G-21 068 463 9.94 1863 058 3.28
J-20 029 490 10.1 07 025 1.41
A-B20 034 495 10.2 105 032 1.92
0G-05 0.81 474 10.3 037 062 2.08
0G-23 059 485 10.3 196 047 .27
T-24 027 506 104 023 025 0.94
L-16-24 0.01 528 18.6 074 029 1.56
Q-23 030 537 1.0 0.81 029 1.61
F-268 056 538 1.3 1.20 032 210
J-20 029 555 1.4 006 002 0.12
0G-15 060 542 14 218 064 3.96
A-21 040 5.56 15 113 035 2.10
-B-20 042 558 116 098 034 1.94
0G-08 072 551 1.7 216 063 3.90
-E-26 039 587 121 044 048 1.79
H-20 028 598 122 098 025 1.69
P.20-12 003 6 44 129 023 005 0.36
-D-26 049 6 30 131 123 0.41 2.36
0G-22 073 643 13.6 193 064 3.70
R-24 030 7.00 143 08s 026 1.61
L-18-18 036 704 144 1.09 030 1.93
1-15-188 044 7.27 15.0 084 033 1.75
K-18 028 7.41 151 079 026 1.52
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Table 4: Area C/C-West Uranium and Thorium
Sampies collected in Spring and Summer 1993, and in June 1995
Samples analyzed via gamma spectroscopy

Al results in pCi/g

Location | U-235 = Th-234  TotalU Ac-228  Ti-208  Total Th

e
0G-10 098 7.3 166 | 233 068 4
X-17 034 7.713 15.8 059 0.20 1.14
R-24B 033 796 163 | 1086 026 1.78
L-20 033 7.99 16.3 o088 0.32 1.7
C-18 0.37 8.01 16.4 081 0.29 1.7
H-18 042 812 16.7 091 022 1.52
-F-28 077 800 188 | 2186 064 3.83
H-26-12 045 828 170 | 104 038 214
M-27 087 819 17.3 1.52 058 314
H-15-12 0.01 0.06 18.1 003 om 0.06
A-28 1.30 853 184 = 242 087 4.27
-C-26 007 8.21 18.5 1.31 033 2.23
L-20 crs 914 190 | 20 0.51 34
B-16 056 965 19.7 085 0.33 1.78
M-18 042 974 19.9 110 o021 1.68
0G-04 097 9490 19.9 1568 0.61 3.28
-15-18 044 986 201 1.06 0.30 1.88
-C-23 066 986 204 141 048 27
P-18 050 101 20.7 082 026 1.3
-C-21 049 102 21.0 1.28 042 2.40
F-26 1.00 101 21.2 200 071 3.97
N-188 051 104 21.2 087 0.28 1.74
0G-11 066 104 214 282 086 521
V-18 048 1086 216 059 024 1.26
$-22-12 0.51 107 219 083 0386 1.83
0G-18 111 10.7 225 427 098 7.00
V-16 049 14 23.3 054 014 0.94
N-21-12B 040 119 24.2 077 0.31 1.64
$-20 0.80 120 247 094 032 1.84
N-24-12 047 122 248 ces 030 1.72
-F-26 070 123 25.3 0.23 0.39 1.32
N-18 048 125 254 079 027 1.54
M-16-12 050 128 26.2 020 038 1.94
0G-03 0.98 128 26.5 212 061 3.81
0G-24 1.32 127 267 1.81 0.59 344
Q-20 060 131 8y | 025 0.0e 0.40
X-15 0862 132 27.0 0.97 033 1.88
J-18-12 062 132 27.0 112 0.37 218
0G-06 1.36 128 27.0 206 0860 3.73
0G-20 142 12.9 271 220 080 4.41
N-18 069 134 276 054 025 1.65
0-15-18 047 1386 277 1.06 026 1717
L-18-12 060 137 28.0 087 033 1.77
P-16 065 139 28.4 083 025 1.53
-D-24 084 147 30.2 094 028 1.7
0G-16 148 14 4 30.3 272 071 4.68
0-22 0.66 157 320 081 028 1.59
X-16 064 161 329 067 022 1.30
O-21 062 16.1 329 0.27 030 1.10
-E-25 089 162 334 159 046 285
K-16-18 064 165 336 094 036 1.94
-D-26 1.31 164 34.0 200 060 3.66
N-21-12 083 168 340 073 0.25 1.42
$-15-24 086 177 36.3 098 028 1.7¢
0G-08 1.88 177 36.9 230 0.71 4.27
K-16 1.08 186 38.2 077 030 1.60
0G-02 08s 188 84 1.01 028 1.79
A-26 076 183 394 095 030 178
T-18 082 200 408 059 0.22 1.1
X-158 068 210 42.7 090 029 1.72
§-23-12 093 211 431 092 029 1.74
R-16 0.07 219 439 0.30 0.30 112
U-15-24 1.16 217 447 090 0N 1.76




Table 4: Area C/C-West Uranium and Thorium comparison
Samples collected in Spring and Summer 1993 and in June 1995

Samples analyzed via gamma spectroscopy

All results in pCilg
_Location | U-235  Th-234 JJotalU | Ac-228  T-208
S1618 | 142 23 469 080 028
-15-12 1.22 237 486 093 033
U-15-18 1.76 287 §5.2 068 020
R-15 131 203 59.9 068 023
L-16-18 1.43 301 61.3 084 025
L-15-18 1.16 302 616 081 023
L-26-12B 1.02 304 61.7 | 012 010
N-24 1.00 345 69.9 09 029
H-15 1.41 361 736 1.06 035
0-15-12 169 401 81.9 0.80 032
J-18 1.90 408 83.6 096 036
-C-26 267 465 858 | 150 040
L-18 1.66 472 96.2 095 038
s-22 1.97 480 98.0 094 037
M-16 1.56 509 103 074 027
K-16-12 167 514 105 104 0.08
A-26 249 514 108 158 058
P-20 230 623 127 1.00 0.31
0-18 240 658 134 0.86 027
-18 252 68 6 140 082 039
L-15-12 257 718 146 1.08 0.31
B-26 367 795 163 163 057
L-16-12 347 804 164 112 032
-21-12 326 859 178 1.06 033
L-15 300 830 188 1.00 024
U-15-12 5 96 113 233 078 028
$-238 8.56 128 262 102 030
§-23 558 133 27m 097 035
§-15 4 80 134 272 067 024
0-16 468 139 283 079 0.28
L-16 606 173 352 1.22 0.26
-21B 7565 173 354 100 037
-21 998 261 531 133 048
U-15 1476 283 581 1.14 038
# of aata points 290
Average 200
Standard deviation 6789
Mirmmum 077
Maximum 581
Regression Output:
Constant 1 955044
Std Err of Y Est 0 884656
R Squared 0 000454
No. of Observations 290
Degrees of Freedom 288
X Coefficient(s) 0 000288
Std Err of Coef 0 000766

1.89

1
1.66
1.50
1.85
1.94
1.33
1.87
1.83
2.04

2.68

©
~
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Table 5. Natural Thorium Resuits for Areas A, E. and G
All samples analyzed via garmma spectroscopy
All results are in pCi/g

Area A Area A (continued)
Sampies collected in June 1993 Samples collected in June 1993
Site  Ac-228  TI-208  Total Th ... Site  Ac-228  TI-208  Total Th
TR D L . Bse  2Ey . P8 118 037 297
-A-10 026 072 -F-4 0.1 0.31
-A-10-12 108 0.34 1.89 -G-12 ne7 022 127
-A-10-18 0.89 0.34 184 -G-12-12 .20 0.31 207
-A-10-18B 0.96 0139 2.04 -G-12-18 0.94 0.37 1.99
A-1-12 0.90 0.25 160 -G-12-18B 1.08 0.36 2.09
A-14-12 034 095 -G-12-24 1.8 040 225
-A-15 1.29 038 236 -G-2 1.36 0.31 221
-A-15-12 1.07 032 1096 -G-9 0.68 068
-A-15-12B 104 032 192 -G-9-12 097 0.35 1.96
-A-4 1.00 024 1.66 -G-9-18 1.03 0.39 2.1
-A-4-12 080 0.25 1.50 -G-9-18B 083 029 1.72
-B-1 090 026 161 -G-9-24 124 043 243
-B-1-12 0.80 023 143 -H-10 1.07 u.33 1.98
-B-13 044 0.15 0.87 -H-11 094 033 1.84
-B-16 1.04 033 1986 -H-11-12 1.07 031 194
-B8-17 1.02 037 205 -H-11-18 1.02 0.31 188
-C-1 0.35 0.1 067 -H-11-24 1.08 0.36 210
-C-1-12 023 064 -H-11B 103 0.37 2.04
-C-1-18 112 040 223 -1-12 1.18 037 222
-C-1-24 1.25 045 251 --3 198 0.65 378
-C-14 011 0.29 -1-3-12 295 111 6.03
-C-14-12 079 024 146 -1-3-18 140 042 258
-C-14-18 098 036 1.97 -J-11 1.37 0.50 2.75
-C-14-24 122 033 213 -J-13 1.16 029 195
-C-8 078 029 1.61 -J-18 1286 033 218
-C-8-12 113 039 222 -J-15-12 149 0.36 249
-C-8-18 1.10 040 2.21 -J-15-12B 100 0.32 1.88
-C-8-24 1.1 0.32 2.01 -J-15-18 110 037 212
-D-0 141 045 266 -J-2 118 039 2.26
-D-0-12 0.31 0.86 -J-2-12 1.13 039 222
-D-0-18 122 039 229 -J-3 119 036 219
-D-0-24 1.03 0.50 241 ~J-4 1.33 0.41 247
-D-15 0.83 029 1.63 -J-4-12 125 0.40 237
-D-15-12 1.09 032 198 K-17 106 033 1.08
-D-15-18 079 032 167 -M-186 179 0.48 313
-D-17 146 034 2.41 -M-7 127 0.37 230
0D-17-12 003 034 189 012 1.34 0.51 2.75
-D-178 136 041 249 -0-9 1.20 040 232
-E-10 011 031 -0-9-12 1.38 034 2.32
-E-12 0 56 025 125 -0-9-18 165 063 340
-E-12-12 1.07 0.31 1.92 -0-9-24 126 047 256
-E-12-18 1.39 048 272 ~ -0-98B 138 039 = 248
-E-12-24 1.49 039 222
-E-7 063 031 1.70 Statistical Calculations
-F-0 ‘14 040 226 # Samples 76 82 82
-F-0-12 124 045 249 Average 113 0.36 202
-F-0-18 134 040 245 Std Dev 034 013 075
-2 109 040 220 Minimum 035 0.11 029

Maximum 285 1.14 603
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Area E
Samples collected in August 1994
_Location ~ Ac-228  TI-208  Total Th
R 180 0 03 02 244
FF-22 1.J0 037 203
FF-24 0.81 024 148
GG-18 099 036 1.98
HH-17 0980 029 170
HiH-26 0.80 0.29 1.60
17 108 0.32 196
11-18 1.03 032 101
11-188 1.47 0.30 201
11-29 0.85 0.2e 1.61
JJ-19 117 035 215
JJ-25 0.68 0.23 1.31
KK-22 084 025 1.54
KK-24 n.57 022 1.17
KK-25 0.21 0.20 077
KK-25B 066 0.19 1.20
LL-18 1.07 0.31 194
LL-21 093 03 1.80
MM-19 1.01 0.4 105
MM-22 094 028 1.72
MM-25 0.27 029 108
NN-19 0.89 0.31 1.786
Niv-24 097 033 189
PP-29 0.71 0.28 1.50
QQ-30 075 028 154
RR-31 108 0386 2.18
$8-19 087 041 212
8§8-20 1.12 027 186
88-22 1.02 0.29 184
TT-17 L34 0.32 183
TT-178B 1.07 0.40 217
TT-18 1.03 039 212
Uu-21 0.65 032 184
Uu-23 174 0.57 332
UuU-26 095 037 1987
UuU-31 0.25 0.30 108
Uu-38 098 032 1.87
Statistical Calculations
# Samples 37 37 37
Average 091 03 179
Std. Dev 0.29 0.07 0.44
Minirnum 0.21 019 077
Maximum 174 057 332

Table 5: Natural Thorium Results for Areas A, E, and G (continued)

All samples analyzed via gamma spectroscopy
All results are in pCi/g

Area G

Samples collected in August 1994

Location ~ Ac-228  TI-208  Total Th

O 1.82° e 258
A-1D 1.33 0.51 274
B-00 209 068 397

B-1 1.64 0.68 3.52
Cc-1 1.60 048 296
D-00 320 1.16 6.42
D-2 1.10 041 223
D-3 1.03 040 2.14
E-1 1.72 049 3.07
E-3 1.06 044 227
F-2 1.42 040 279
F-3 073 023 1.37
H-00 205 081 430
H-2 117 046 244
J-1 123 0.39 23
J-1D 1.06 040 217
J-3 064 0.23 1.27
K-3 1.05 0.29 1.86
L-00 2.51 1.03 537
L-1 0.81 0.36 1.78
N-2 0.19 0.07 0.38
0-2 1.13 0.37 215
0-2D 1.10 041 223
P-00 2.09 074 415
P-05 397 1.34 769
Q-2 1.12 010 1.38
R-00 255 096 521
R-1 102 036 202
R-1D 1.10 0.35 208
§2 121 038 227
S-3 082 0.24 149
T-00 247 092 5.03
T-2 1.21 0.38 2.27
u-2 091 0.37 1984
U-3 021 0.33 1.12
V-1 0.51 0.18 1.01
W-00 255 0.84 4 87
W-1 091 0.37 183
W-3 085 030 1.77
X-00 1.98 0.61 366
XA 119 041 234
Statistical calculations
# Samples 41 41 41
Average 141 0.50 279
Std. Dev. 078 0.28 154
Minimum 0.19 0.07 0.38
Maximum 397 134 769
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Table 6: isotopic Thorium and Uranium Resylts for Soil Piles
Samples collected in May 1993
Sampies analyzed via alpha spectroscopy
All resJits are in pCi/g.

Piles Containing Soils from the Front Yard Area
#  Pie Th-228 Th-232 TotalTh | U-234 U235 U-238  TotalU

S i b
930527245 6 1.07 117 224 | 135 0.06 154 296

930526221 12 089 073 .72 | 519 022 6.59 12.0
930526218 13 0.97 090 187 | 18 032 236 461

830526113 14 084 073 1.87 15.0 085 149 30.8
930526116 14 091 084 176 | 775 048 89, 16.7
930626119 14 082 0.74 167 200 088 18.0 388

{
930526122 14 087 094 182 : 122 054 123 260
930526125 14 085 0.90 1.76 146 367 127 310
930526128 14 0| 080 1.70 | 164 0.94 156 329
930626132 14 099 0.96 184 | 222 132 27 §3.2
|

930526135 14 @ o9 090 181 | 303 160 461 78.0
930526138 14 £ uy 0.89 173 | 183 1.56 186 30.6
930526141 14 A 088 172 | 167 220 166 366
830526224 14 o F 4 089 1.70 | 143 1.16 180 345
930526227 14 ¢ .88 074 143 | 111 0 49 1.7 233
930526230 14 0.98 091 188 | 123 058 127 256
930526236 14 075 082 1.57 1.1 078 166 335
930526239 14 0.98 1.00 1.98 893 0.41 854 17.8
630526242 14 074 084 1.58 11 0.90 113 233
930527103 15 094 1.02 1.86 8 66 032 823 17.2
930527107 16 07¢ 075 1.61 634 038 6.28 13.0
930527203 17 1.00 074 174 | 201 5 2686 229
9305272086 i 4 070 075 146 | 107 0.7% 148 26.2
930527200 17 | 110 0905 206 213 121 382 607
Number of results 25 25 3 | 25 25 25 26
Average 088 085 1.73 204 064 164 37
Standard Deviation 013 013 0.23 382 076 104 435
Minimium 085 0863 1.08 1.35 0.06 1.54 2.96
Maximum 110 117 2.24 201 367 461 228

Piles Containing $oils not from the Front Yard Area

# Pie Th228 Th232 ToalTh U234 U-235 U-238 _ TotalU
5308 1083 T 702 188 | %3 244 895 129

830527114 1 088 095 1.83 13 904 192 332
830827117 1 083 0.80 1.73 151 1986 617 788
930627120 : 0.85 0.88 173 428 538 137 185
930527124 2 106 1.00 218 | 118 0.05 1.37 28
6930527127 2 1.01 0.96 1 | 128 006 1.08 24
83052, 131 2 107 1.03 210 | 103 005 1.14 2.2
93052713 3 092 088 178 293 020 308 6.2
930827137 3 112 110 2.22 146 008 146 3.0
830C27141 4 1.18 083 200 | 174 015 242 43
930527144 4 059 046 106 | 325 0.20 356 7.0
830527241 7 015 021 0.3§ 037 0.07 026 07
930527227 8 <32 22 453 264 237 471 749
930527230 8 182 172 3.64 207 422 376 628
930527233 8 183 1.62 346 148 163 224 388
930527223 ] 089 0.81 .70 143 585 627 828
930527213 10 1.26 102 2.28 890 044 19.2 286
830:27716 10 093 095 188 @ 304 211 705 103
93052219 10 060 082 172 16.7 107 402 68.0
930526212 1 089 097 187 449 027 570 10.6
930526215 1" 090 088 1.78 477 022 580 10.9
930526103 18 081 075 1.66 7.71 032 792 169
930526106 18 084 081 1.66 6.90 039 7.53 148
930526109 18 083 082 168 782 1.21 7.58 16.6
930526203 18 0.7e 074 1.51 494 030 525 10.6
930526206 18 1.01 117 218 515 024 526 10.6
930526208 18 | 083 095 18 584 037 635 126
Number of results 27 27 27 27 27 7 27
Average 1.02 0.98 2.00 456 685 108 161
Standard Deviation 042 0.38 0.79 73.0 142 190 269
Minimum 0.15 o 0.36 037 005 026 07

Maximum 232 221 453 254 586 626 828
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RMI #
960318015
960318017
960318008
960318012
960318006
950318004
960318010
960319003

Average
Std Dev
Minimum
Maximum

Table 7: 1996 Asphalt Isotopic Thorium and Uranium Results

Th-228
0.69
0.67
0.55
0.75
054
074
0.66
0.86

068
0.10
054
0.86

Samples collected in March 1996

Samples analyzed via alpha spectroscopy.
All results in pCi/g.

Th-232
047
0.20
0.26
0.21
0.30
0.23
031
0.53

0.31
012
0.20
0.53

Total Th _

1.16
0.87
0.81
0.96
0.84
0.87
0.98
1.38

1.00
0.18
0.81
1.38

U-234
17 4
106
18.8
226
323
154
656
130

391
406
106
130

U-235
2.30
1.32
277
4.08
563
2.16
9.15
12.3

4.97
3.90
1.32
12.3

U-235
20.8
18.7
29.3
26.7
42.5
22.0
81.9
163

506
498
187
163

Total U
40.5
30.6
50.9
53.3
80.4
39.6
157
305

94.6
94.1
30.6
305
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RMI 1D

960227002
960227003
960227004
960227005
960227006
960228002
960228003
960228004
960228005
960228006
960228007

Average
St. Dev
Minimum

Maximum

Th-228

1.01
1.13
1.13
137
1.52
093
0.97
1.42
118
1.31
1.17

1.18
0.18
093
1.52

Table 8: Pond Sediment isotopic Thorium and Uranium Results
Samples collected in February 1996

All samples analyzed via alpha spectroscopy.

Ali results are in pCi/g.

Th-230
268
1.52
235
464
12.9
2.89
293
417
479
164
438

4.08
313
1.52
129

Th-232
053
0.73
0.96
0.97
2.06
062
1.00
1.21
148
097
093

1.04
043
0.53
2.06

Total natural Th
Old Corrected
422 1.56
3.39 1.86
4.44 2.09
6.78 2.14
16.4 3.58
4 44 1.58
490 1.97
6.79 263
746 2.67
392 2.28
6.48 2.10
6.30 2.22
363 0.58
3.39 1.55
16 .4 3.58

U-234
569
389
746
473
722
466
240
518

1169
640

2335

752

578

240
2335

U-235
145
234
402
130
248
192

53
106
485
258
990

295
263
53
990

U-238
1110
816
2244
965
1497
1315
527
1057
2830
1928
2933

1566
812
527

2933

Total U
1824
1440
3392
1567
2468
1973
819
1681
4484
2827
6258

2612
1583
818
6258
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Table 9 : Wilcoxon Rank-Sum Test Results
Comparison of Thorium Results to 1995, 1896, and 1997 background results
A z-value of less than -1.96 or greater than +1.96 indicates the two groups come from different populations.
'NOTE This test was not performed on asphalt results because there are less than 11 asphalt sample results for thorioum

1996 Indicators ul&nmnnd Area D vs B&kamuml Area A vs Background

nt= nl= nt= "

n2= 16 nZ= 81 n2= 43

R = 152 R= 592 R= 221

uR = 154 0 uR = 5115 uR = 3025

oR = 2026 oR = 83.10 oR = 46 56

z= 0.089 1= 0.969 z= -1.750
Area C/C-West vs Background Area E vs Background Area G vs Bnhnmund

nt = 1 nt= 1 n=

n2= 290 n2= 37 n2= 41

R= 1932 R= 323 R= 210

uR = 1661.0 uR = 2695 uR = 2015

oR = 283 34 oR = 4077 oR = 44 63

z= 0.956 z= 1.312 z= -1.826
Front Yard Piles vs Background Other Piles vs Mclsgtoynd Pmmmm;mmm

nt= 11 nt= nt=

n2 = 25 n2 = 27 n2= 11

R= 260 R= 225 R= 110

uR = 2035 uR = 2145 uR = 1265

oR = 2912 oR = 3107 oR = 15.23

z= 1.940 z= 0.338 z= -1.083



A T P e oty e - - ep -
CONTOUR INTERVAL 10 FEET
DOTTED LINES REPRESENT $-FOOT CONTOURS

NATIONAL GEODETIC VERTICAL DATUM OF 1929

1| MULOMETER
DEPTH CURVES AND SOUNDINGS IN FEET-DATUM (S LOW WATER 586 6 FEET

3:
N 23
i Je
oo / 38 20
)
- f p
—~)
QUADRANGLE LOCATION
Lgnt LLght
? o 2e
Light, @ i

Figure 3-1a
Soil Sampling
Background Locations
1986-1992

28




A
ba,

Noses

RDP-ESH-00S, ICN #!

Table 3-130 . Radionuclide Duta from Evuporutor Pond Sediment Deums

¥

372 & 369
Ol1 & 513 236 1.86 1070
177 & 209 160 2.09 943
008 & 500 1 2.4 838
493 & 126 2760 .58 1090
156 & 304 1580 1.58 556
038 & 291 671 .97 738
289 & 300 1350 2,63 5130
046 & 098 1740 2.67 2160
159 & 158 1350 228 1210
100 1420 2.10 1
Average 1200 2.22 1500
Standard dev. (o) _ 738 058 1700
Maximim 2760 3.38 5130

1 - Most samples consisted of xediments colisotad from two saparate drims
NCISNaLx3 [v £5:6€ 6/1E/10
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RDP-ESH-005 ICN #1
Figure 3-4b
Area E Sampling Results
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AREA E SAMPLING RESULTS

Al results ore in pCl/g, deterined by 2 X Th234 method.
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AREA G SAMPLING RESULTS

All results are in pCi/g. determined by 2 X Th234 method.
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