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Dear Mr. McCann:

The Oak Ridge Institute for Science and Education (ORISE) received 26 soil samples from the
Westinghouse Decommissioning Project in Hematite, Missouri. The first shipment on August 18, 2008
contained 23 unprocessed samples and three processed samples. The 23 unprocessed samples were
analyzed for technetium-99 (Tc-99). The processed portion of the 23 samples were received on

August 22, 2008. The 26 processed samples were analyzed by gamma spectroscopy (GS) and alpha
spectroscopy (AS). The sample identifications are presented in Table 1. The GS results are presented in
Table 2. The AS results are presented in Table 3. The Tc-99 results are presented in Table 4. The

pertinent procedure references are in the data tables.

ORISE’s Quality Control (QC) requirements were met for these analyses. The QC files are available

for your review upon request.

My contact information is listed below. You may also contact Wade Ivey at 865.576.9184 with any
questions or comments.
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/
s Lo
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TABLE 1

SAMPLE IDENTIFICATIONS
AND COLLECTION DATA
WESTINGHOUSE DECOMMISSIONING PROJECT

HEMATITE, MISSOURI
ORISE NRC Region III . Collection

Sample ID Samplge ID Collection Date Time
176850001 H-08-01 6/25/2008 1046
176850002 H-08-02 6/25/2008 1046
176850003 H-08-03 6/25/2008 1050
176850004 H-08-04 6/25/2008 1341
176850005 H-08-05 6/25/2008 1643
1768S0006 H-08-06 6/25/2008 1643
176850007 H-08-07 6/25/2008 1644
176850008 H-08-08 6/26/2008 1413
176850009 H-08-09 7/1/2008 925

176850010 H-08-10 7/1/2008 1035
176850011 H-08-11 7/1/2008 1110
176850012 H-08-12 7/1/2008 1120
176850013 H-08-13 7/1/2008 1130
176850014 H-08-14 7/1/2008 1430
176850015 H-08-15 7/1/2008 1550
176850016 H-08-16 7/1/2008 1555
176850017 H-08-17 7/1/2008 1605
176850018 H-08-18 6/30/2008 1620
176850019 H-08-19 6/28/2008 915

176850020 H-08-20 6/30/2008 1121
176850021 H-08-21 6/30/2008 1330
176850022 H-08-22 6/27/2008 1040
176850023 H-08-23 6/27/2008 1045
176850024 H-08-24 6/27/2008 1050
176850025 H-08-25 6/27/2008 1355
176850026 H-08-26 6/27/2008 1620

Westinghouse [ lematite
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TABLE 2

CONCENTRATIONS OF SELECTED
GAMMA EMITTING RADIONUCLIDES
IN SOIL SAMPLES

BY GAMMA SPECTROSCOPY CP1, REVISION 16
WESTINGHOUSE DECOMMISSIONING PROJECT

HEMATITE, MISSOURI
ORISE NRC Region III Radionuclide Concentrations® (pCi/g)
Sample ID Sample ID Th-228 by Pb-212 Th-232 by Ac-228 Total Th®
176850001 H-08-01 098 + 0.09 , 007|098 * 016 , 0.12| 196 + 0.18
176850002 FH-08-02 103 + 010 , 008] 1.18 + 0.19 , 013 | 221 + 0.21
176850003 H-08-03 111 + 010 , 006] 118 + 018 , 013 | 229 + 021
176850004 H-08-04 086 = 008 , 005] 083 + 015 , 014 | 1.69 £ 0.17
176850005 H-08-05 060 * 006 , 006|062 + 012 , 012| 122 + 013
176850006 H-08-06 1.01 £ 009 , 007|104 £ 017 , 014| 205 + 0.19
176850007 H-08-07 112 + 010 , 007] 125 £ 019 , 013 | 237 + 0.21
176850008 H-08-08 033 + 004 , 003|031 * 007 , 007 | 064 * 0.08
176850009 H-08-09 089 * 009 , 009|099 + 017 , 016| 1.8 + 0.19
176850010 H-08-10 087 £ 008 , 007|090 + 016 , 0.13| 1.77 + 0.18
176850011 H-08-11 501 + 057 , 058 72 + 11 , 073| 131 * 1.2
176850012 H-08-12 112 + 009 , 005| 1.14 + 017 . 010 | 226 + 0.19
176850013 H-08-13 111 + 010 , 006| 110 £ 017 , 014 | 221 + 020
176830014 H-08-14 041 £ 005 , 004|048 + 009 , 0.09] 089 + 0.10
176850015 H-08-15 355 + 027 , 012 458 * 053 , 0.14| 813 + 0.59
176850016 H-08-16 111 £ 009 , 005|109 * 016 , 013 | 220 + 0.18
176850017 H-08-17 1.08 + 010 , 006| 097 + 016 , 014 | 205 + 0.19
176850018 H-08-18 112 + 010 , 007|108 + 017 , 013 | 220 + 0.20
176850019 H-08-19 112 + 010 , 005| 1.12 + 017 , 019 | 224 + 0.20
176850020 H-08-20 096 + 009 , 005|075 * 014 , 016 | 1.71 £ 0.17
176850021 H-08-21 058 + 006 , 006|060 = 013 , 014 | 1.18 =+ 0.14
176850022 H-08-22 048 + 005 , 004|067 + 011 , 008| 1.15 + 0.12
176850023 H-08-23 095 + 008 , 006|102 + 016 , 011 ] 1.97 * 018
176850024 H-08-24 117 + 010 , 005] 1.09 + 017 , 013 | 226 + 020
176880025 H-08-25 086 * 007 , 005[097 + 014 , 010] 183 =+ 0.16
176850026 H-08-26 092 + 009 , 008| 1.00 + 018 , 017 | 1.92 + 020
Westinghousc Iematite 1768-LR-01-0



TABLE 2 (continued)

CONCENTRATIONS OF SELECTED
GAMMA EMITTING RADIONUCLIDES
IN SOIL SAMPLES
BY GAMMA SPECTROSCOPY CP1, REVISION 16
WESTINGHOUSE DECOMMISSIONING PROJECT

HEMATITE, MISSOURI
ORISE NRC Region III Radionuclide Concentrations’ (pCi/g)

Sample ID Sample ID U-238 by Th-234 U-235 Total U’

176850001 H-08-01 814 + 082 , 091]| 246 + 022 , 023| 640 =+ 438
176850002 H-08-02 1.65 * 042 , 1.03| 022 £ 009 , 023 66 £ 20
176850003 H-08-03 1.59 = 040 , 072 014 + 008 , 016| 48 =* 138
176850004 H-08-04 657 * 069 , 092 173 + 017 , 020 458 *= 3.8
176850005 H-08-05 194 = 15 , 10| 610 + 043 , 025]| 1579 £ 95
176850006 H-08-06 352 + 054 , 1.02| 083 + 013 |, 022| 224 + 29
176850007 H-08-07 1.30 + 040 , 077 011 + 008 ,-0.19] 38 £ 18
176850008 H-08-08 221 + 034 , 054|039 + 007 , 012 11.1 £ 1.6
176850009 H-08-09 331 £ 24 , 261|857 * 057 , 038] 228 + 13
176850010 H-08-10 216 £ 17 , 15] 671 £ 046 , 032] 170 * 10
176850011 H-08-11 838 + 54 , 20| 340 £ 20 , 5 8560 =+ 440
176850012 H-08-12 517 + 057 , 085 1.13 + 013 , 0.18 | 308 =+ 29
176850013 H-08-13 240 * 046 , 075| 045 = 0.11 , 020 126 =+ 24
176850014 H-08-14 343 + 24 , 11801 £ 053 , 025] 216 * 12
176850015 H-08-15 831 x* 55 , 261|318 £ 18 , 06 805 =+ 39
176850016 H-08-16 575 £ 060 , 0.83] 131 £ 0.14 , 018 355 £ 3.1
176850017 H-08-17 133 £ 038 , 071 012 + 009 , 018 41 £ 20
176850018 H-08-18 114 + 042 , 100| 031 + 026 , 031 82 £ 57
176850019 H-08-19 1.08 £ 037 , 080 -007 £ 016 , 022 -05 £ 35
176850020 H-08-20 135 £ 084 , 1.03| 021 + 0.09 , 0.18 61 £ 21
176850021 H-08-21 138 £ 042 , 086] 0.09 *= 0.12 , 0.21 34 £ 26
176850022 H-08-22 084 + 025 , 047 015 + 036 , 013| 42 =* 78
176850023 H-08-23 1.64 + 040 , 083 005 = 025 , 0.27 28 * 54
176850024 H-08-24 1.03 £ 037 , 0.82] 014 + 007 , 015] 42 £ 16
176850025 H-08-25 255 + 037 , 056| 057 + 0.09 , 014| 155 = 20
176850026 H-08-26 22 + 32 , 09|03 £ 010 , 016] 104 £ 39

*I'he MDCs are after the comma,
"I'otal 'Th is the sum of the concentrations of Th-228 + 1'h-232
“Uncertainties represent the 95% confldence level, based on total propagated uncertaintics

“Ihe cquation for Total U is U-238 + U-235 + (21.7*U-235).
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TABLE 3

CONCENTRATIONS OF URANIUM ISOTOPES
IN SOIL SAMPLES
BY ALPHA SPECTROSCOPY
AP11, REVISION 4; INTERIM CP2, REVISION 13
WESTINGHOUSE DECOMMISSIONING PROJECT

HEMATITE, MISSOURI
ORISE NRC Region I11 Radionuclide Conf:entrations., TPUs and MDC*
Sample ID Sample ID (pCi/g dry weight)
U-233/234 U-235 U-238

176850001 H-08-01 532 + 3.9° ., 00°|231 £ 026 , 001|727 £ 0.61 , 0.03
176850002 H-08-02 725 + 058 , 001035 = 0.06 , 001|192 = 0.18 , 0.03
176850003 H-08-03 128 + 0.13 , 001|006 * 002 , 0.01]1.05 £ 012 , 0.02
176850004 H-08-04 365 + 39 . 01160 = 037 , 012489 + 0.72 , 0.08
176850005 H-08-05 124 + 14 , 0 |49 +* 11 , 02]202 = 29 , 02
176850006 H-08-06 225 + 24 . 01115 £ 025 , 007[355 £ 0.50 , 0.06
176850007 H-08-07 155 + 016 , 0.03]007 = 003 , 001|115 = 0.13 , 0.01
176850008 H-08-08 154 + 17 , 001081 £ 019 , 0.03]|3.08 £ 043 , 0.05
176850009 H-08-09 159 £ 18 , 1 64 + 22 051|272 + 47 |, 09
176850010 H-08-10 148 + 15 ., 0 |56 = 11 , 01218 £ 28 , 02
176850011 H-08-11 8940 + 700 , 10 [ 340 * 60 , 7 [561 * 76 , 26
176850012 H-08-12 323 + 31 , 00130 * 028 , 004|636 £ 0.77 , 0.07
176850013 H-08-13 706 + 055 , 0.02)028 + 0.05 , 001|211 * 0.19 , 0.03
176850014 H-08-14 190 + 20 ., 0 |80 * 15 ., 01376 + 45 , 03
176880015 H-08-15 723 + 57 , 4 |336 £ 60 , 27|95 + 11 | 3
176850016 H-08-16 348 + 34 . 01179 £ 036 , 004797 £ 095 , 0.03
176850017 H-08-17 119 + 013 , 001]004 * 002 , 001|106 = 012 | 0.02
176850018 H-08-18 1.08 + 012 , 0.02]0.03 +* 002 , 003]1.02 £ 0.12 , 0.02
176850019 H-08-19 087 + 011 , 005(005 £ 0.03 , 004(095 £ 011 , 0.02
176850020 H-08-20 333 + 029 ., 004|013 = 004 , 003|119 = 013 , 0.03
1768580021 H-08-21 309 + 029 ., 004|012 = 004 , 003|116 * 0.14 |, 0.03
176850022 H-08-22 430 + 036 , 001[/017 £ 0.04 , 001]1.01 £ 0.11 , 0.01
176850023 H-08-23 173 =+ 018 , 0.04]0.08 = 003 , 005|106 = 013 , 0.02
176850024 H-08-24 114 + 013 , 002|007 * 003 , 003|107 * 013 , 0.01
176850025 H-08-25 118 + 10 , 01[054 * 012 , 007|227 = 027 , 0.08
176850026 H-08-26 820 + 0.66 , 0.02]051 + 008 , 001|167 £ 017 , 0.02

*I'he MDCs are after the comma
1 L .
"Uncertainties represent the 95% confidence level, based on total propagated uncertaintics

o .
Z.cro values are due to rounding,

Westinghouse Hematite 1768-LR-01-0




Westinghouse I1ematite

TABLE 4

CONCENTRATIONS OF TECHNETIUM-99
IN SOIL SAMPLES
BY LIQUID SCINTILLATION ANALYSIS
AP5, REVISION 17; CP4, REVISION 3
WESTINGHOUSE DECOMMISSIONING PROJECT

HEMATITE, MISSOURI
Radionuclide
ORISE NRC Region III Concentrations,
Sample ID Sample ID* TPUs, and MDCs"
(pCi/g wet)

176850001 H-08-01 431 + s50° , 03
176850002 H-08-02 3.68 = 050 , 030
176850003 H-08-03 1.68 + 026 , 023
176850004 H-08-04 688 £ 80 , 03
176850005 H-08-05 413 £ 48 , 03
176850006 H-08-06 331 & 044 , 0.26
176850007 H-08-07 113 + 023 , 029
176850008 H-08-08 223 £ 26 , 03
176850009 H-08-09 601 £ 70 , 03
1768S0010 H-08-10 399 £ 34 , 03
176850012 H-08-12 398 = 041 , 027
176850013 H-08-13 1.56 + 024 , 0.28
176850015 H-08-15 141 + 12, o
176850016 H-08-16 223 + 028 , 027
176850017 H-08-17 278 £ 013 , 024
176850018 H-08-18 021 *+ 016 , 0.26
176850019 H-08-19 029 + 016 , 025
176850020 H-08-20 062 * 018 , 0.26
176850022 H-08-22 705 = 086 , 0.24
176850023 H-08-23 090 = 020 , 025
176850024 H-08-24 079 = 020 , 027
176850025 H-08-25 227 £ 27 , 03
176850026 H-08-26 148 £ 1.7 0.2

b

“Zero value is due to rounding

'he MIDCs arc after the cormma,

“There was no wet portion for samples H-08-11, H-08-14, and H-08-21 available for T'c-99 analysis.

“Uncertaintics represent the 95% confidence level, based on total propagated uncertaintics.
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