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INTRODUCTION

This report provides a summary of the surface soil investigations performed in Survey Units
(SU) 1 and 2 at Nuclear Fuel Service's (NFS) North Site. Both survey units' subsurface soils
were previously characterized as part of the Subsurface Soil Characterization and Final Status
Survey (FSS) Project. Both survey units' subsurface soils passed the requirements for free
release. However, the Nuclear Regulatory Commission (NRC) requested that a surface soil
survey be conducted on SU I because it would not be excavated or backfilled in the future.
NFS elected to conduct a surface soil survey in SU 2 as it was not excavated and not planned
to be backfilled in the future.

The surface soil survey was designed to evaluate the radiological condition of the survey units
in a manner that would be comparable to the methodology utilized and data generated in the
Subsurface Soil Characterization project. The design included three types of measurements
for the survey units.

1- In-Situ static gamma spectroscopy measurements performed at each of the core hole
locations established during the subsurface soil investigation.

2- Surface soil samples collected from the top 6" of surface soil at each of the core hole
locations established during the subsurface soil investigation.

3- Scanning gamma spectroscopy measurements performed across the accessible areas of
the survey units.

The survey was performed during October and November of 2010.

IN-SITU MEASUREMENT RESULTS

In-situ static measurements were taken at each core hole that was established as part of the
subsurface characterizationat the north site (Mactec Project# 9120071235). The
measurements were performed with a 3"x 3" sodium iodide detector coupled to an ORTEC
digibase. At each core hole location shown below, a 20 minute gamma spectra was collected
with ORTEC's multi-channel analyzer (MCA) software. Subsequently, the spectra were
processed in order to calculate the gross counts in a number of regions of interest (ROI) and
net photo peak counts were then derived for each ROI. Finally, the net count rate for a photo
peak was converted to a soil concentration for Uranium-238, Thorium-232, and Potassium-40.
The net photo peak count rate was calculated for Am-241 and U-235 however the
concentration was not calculated or estimated for these isotopes. Rather, the net photo peak
count rate was collected to confirm that the concentrations for these isotopes did not change
across the survey units.
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Table 1 In-Situ Static Gamma Measurements

Surface DCGL 306 3.7
SOF for

Net Am-241 Net U-235 Net U-238 Net Th-232 Uranium
Core Hole Net K-40 Det- Det-1 Det-1 UraniumDet-1 Det-1De-Dt-
Location [net cps] [net cps] 1 [pCi/g] [pCi/g] [pCi/g] and

___________Thorium

InSitu_B1

InSitu_B2

InSitu_B3

InSitu_B4

InSitu_B5

InSitu_B6

InSitu_B7

InSitu_B8

InSituB9

InSituB10

InSitu_811

InSitu_812

InSitu_B13

InSitu_814

InSitu_815

InSitu_B16

InSitu_817

InSitu_B18

InSitu_819

InSituB20

InSitu_B21

InSitu_B22

InSituB23

InSituB24

InSituB25

InSitu_B26

InSituB27

InSituB28

InSitu_B29

InSitu_B30

InSitu_831

InSituB32

InSitu B33

-4.83

-4.79

-4.04

-4.73

-4.24

-3.91

-3.51

-3.52

-3.84

-3.64

-3.30

-3.78

-4.07

-4.53

-5.51

-2.51

-2.99

-2.33

-5.12

-4.51

-5.21

-4.85

-4.70

-5.27

-5.47

-5.92

-5.24

-4.65

-4.36

-3.47

-3.82

-2.35

-4.24

-1.93

-2.42

-1.56

-2.08

-1.87

-1.99

-1.59

-1.32

-2.02

-1.72

-1.73

-1.58

-1.98

-2.09

-1.93

-2.50

-2.44

-2.18

-1.28

-1.28

-1.25

-1.55

-1.92

-2.09

-1.88

-2.18

-4.01

-2.19

-1.52

-1.17

-1.73

-2.10

-1.55

4.24

4.75

3.94

5.56

4.74

5.48

5.45

6.51

5.76

5.31

6.09

5.35

4.93

6.44

8.53

6.01

5.72

6.50

7.53

8.95

6.98

4.86

5.69

7.79

14.56

16.93

6.19

5.78

5.94

5.91

5.45

5.78

5.76

0.51

0.54

0.60

0.47

0.51

0.48

0.36

0.41

0.52

0.46

0.52

0.45

0.44

0.56

0.73

0.40

0.44

0.35

0.52

0.36

0.58

0.36

0.42

0.61

0.80

1.39

1.96

0.66

0.56

0.52

0.57

0.45

0.45

0.97

0.61

0.90

0.66

0.73

0.65

0.57

0.67

0.69

0.77

0.56

0.47

0.57

0.45

0.63

0.39

0.35

0.46

0.29

0.26

0.36

0.24

0.26

0.26

0.50

0.58

0.41

0.44

0.59

0.42

0.33

0.40

0.50

0.26

0.17

0.25

0.18

0.20

0.18

0.16

0.18

0.19

0.21

0.15

0.13

0.16

0.12

0.17

0.11

0.10

0.12

0.08

0.07

0.10

0.07

0.07

0.07

0.14

0.16

0.12

0.12

0.16

0.11

0.09

0.11

0.14
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SOIL SAMPLE RESULTS

Soil samples were collected from the top 6 inches of surface soil at each core hole location in
both survey units. The samples were collected in accordance with NFS procedure NFS-DC-
103. The soil sample documentation was completed and maintained by an NFS sampling
supervisor. Each sample was analyzed by the NFS gamma spec laboratory for U-235, U-238,
Th-232, and Am-241. The samples were dried and the moisture corrected activity was
calculated. Additionally, a sum of fractions of each contaminate of concern verse its
respective surface soil derived concentration guideline (DCGL) was calculated. In the
calculation of the sum of fractions, contaminates of concern with reported activities less than
0 were assumed to be 0, which is conservative.

Table 2 Soil Sample Results from Survey Unit 1
Surface DC:GL 74 306 3.7 130

Moisture Corrected Activity [pC~i/g]
Date Net

Sample ID Analyzed Weight % Moisture U-235 U-238 Th-232 Amn-241 SOIF

SB-001 10/21/2010 256.9 29.3 0.14 2.90 2.06 0.05 0.57
SB-002 10/21/2010 265.8 19.5 0.30 6.20 2.94 -0.90 0.82
SB-003 10/21/2010 302.9 31.5 0.26 -8.56 1.81 0.29 0.49
SB-004 10/21/2010 292.3 24.9 0.26 5.04 2.91 -0.46 0.81
SB-005 10/21/2010 299.5 28.0 0.06 -9.58 2.19 0.11 0.59
SB-006 10/21/2010 323.1 17.5 0.23 0.58 1.74 -0.98 0.47
SB-007 10/21/2010 345.7 24.1 0.25 -8.06 1.83 0.13 0.50
SB-008 10/21/2010 325.7 26.5 0.25 -17.59 2.68 -0.28 0.73
SB-009 10/21/2010 324.1 23.1 0.08 -10.43 1.60 -0.24 0.43
SB-010 10/21/2010 313.1 22.8 0.29 -9.82 2.47 -0.56 0.67
SB-Oil 10/22/2010 341.9 16.8 0.12 5.54 1.61 -0.14 0.46
SB-012 10/22/2010 282.1 16.1 0.24 5.06 1.90 -0.94 0.53
SB-013 10/22/2010 338.5 19.4 0.20 3.73 1.64 -0.17 0.46

SB-O13FD 10/22/2010 326.1 22.1 0.23 13.53 1.63 -0.48 0.49
SB-014 10/22/2010 375.2 14.2 0.17 3.97 1.11 -0.08 0.31
SB-015 10/22/2010 310.1 20.3 0.24 8.76 1.85 -0.13 0.53

SB-O15FD 10/22/2010 336.2 20.6 0.22 6.21 1.96 0.12 0.56
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Table 3 Soil Sample Results from Survey Unit 2

Surface DCGL 74 306 3.7 130
Moisture Corrected Activity [pCi/g]

Date Net
Sample ID Analyzed Weight % Moisture U-235 U-238 Th-232 Am-241 SOF

SB-016 11/2/2010 333.2 14.8 0.13 0.80 1.09 -0.42 0.30
SB-017 11/2/2010 379.8 13.7 0.10 -9.38 1.09 0.95 0.44
SB-018 11/2/2010 353.2 16.9 0.12 -9.00 1.53 0.02 0.41
SB-019 11/8/2010 309.9 28.4 0.27 10.59 1.31 -0.28 0.39
SB-020 11/8/2010 394 21.8 0.24 -5.58 1.70 -0.47 0.46
SB-021 11/8/2010 339.1 28 0.19 14.08 2.02 -0.41 0.59
SB-022 11/8/2010 345.2 27.2 0.19 1.96 2.33 -0.68 0.64
SB-023 11/8/2010 359.7 21 0.09 8.84 1.00 -0.56 0.30
SB-024 11/8/2010 323.7 28.2 0.17 -6.57 0.97 0.05 0.27
SB-025 11/8/2010 301.1 36.1 0.21 12.01 2.36 0.38 0.68
SB-026 11/8/2010 301.4 34.9 0.16 0.18 2.00 -1.14 0.54

SB026FD 11/8/2010 296.8 36.2 0.07 6.51 2.37 -0.43 0.66
SB-027 11/8/2010 319.7 34.8 0.36 -8.95 1.53 -0.97 0.42

SB027FD 11/9/2010 302.8 32.8 0.13 11.62 2.17 0.29 0.63
SB-028 11/9/2010 371 19.4 0.02 6.42 1.15 0.07 0.33
SB-029 11/9/2010 329.6 29.2 0.18 7.62 2.24 0.23 0.63
SB-030 11/2/2010 360.1 16.8 0.07 3.31 1.43 0.33 0.40
SB-031 11/2/2010 342.6 15.8 0.21 3.15 1.16 -0.89 0.33

SB031FD 11/3/2010 357 15.3 0.03 0.20 1.35 0.65 0.37

SB-032 11/3/2010 353.3 17.9 0.23 -0.17 1.79 -0.77 0.49
SB-033 11/3/2010 317.5 12.7 0.05 20.06 1.73 -0.17 0.53

SB033FD 11/3/2010 315.4 13.4 0.08 12.55 1.77 0.34 0.52

The tables above include field duplicate measurements to confirm quality and consistency in
the collection and analysis processes. The soil samples underwent data validation per NFS
procedure NFS-DC-008. The validation packages are provided in Appendix 2.
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GAMMA SCANNING RESULTS

Gamma scanning was performed using MACTEC's ORION Scan Plot technology. Two
each, 3" x 3" Nal detectors coupled to ORTEC digibase's were connected to a laptop running
MACTEC's Spartan gamma scanning software. A Trimble global positioning system (GPS)
unit was also attached to the laptop in order to log the position of each measurement. The
survey files were collected using I second acquisitions of spectral data and gps locations. The
spectral data was processed in a manner similar to the in-situ static measurement data. Net
photo peak count rates were determined for a variety of ROIs.

Appendix 1 provides two-dimensional color scale maps of the radiological net count rates (for
U-235 and Am-241) and concentrations (for U-238, Th-232, and K-40). Excluding K-40, the
isotopes measured appear to be uniform and there does not appear to be any localized hotspots
that would warrant investigation. Furthermore, the uniform nature of the concentrations
would support the use of the soil samples alone to assess the radiological condition of the two
survey units. The K-40 concentration varied in SU-1 and SU-2; there is an elevated K-40
concentration that can be seen in the middle of SU-2 near core locations 25 and 26. The K-40
in-situ measurements for core holes 25 and 26 were also elevated compared to the rest of the
measurements taken.

QUALITY CONTROL

Numerous quality control measures were implemented during the surface investigation of
Survey Units 1 and 2. The collection and analysis of soil samples were subject NFS quality
control measures for samples. The results underwent data validation which is summarized in
appendix 2. The gamma scans and gamma insitu measurements included three key control
measures to ensure the quality of the data. These include routine spectral alighment for each
detector, routine source response checks, and analysis and reporting of K-40 (a naturally
occurring radioactive element).

Spectral aliment was performed at the beginning of each shift of work and throughout the day
at least every 4 hours. It was also performed after any delay or break in survey work. The
energy spectrum was aligned so that the K-40 peak and Cs-137 peak (from a check source)
were within +/- 2 (+/- <0.5%) channels of their target channels as established during the
commissioning and calibration of each detector.

The detectors were subject to source response checks to a Cs-137 button source on the same
or greater frequency as the spectral alignments. The spectrum from the 1 minute response
checks was processed in the same manner as survey data; ROIs were analyzed and net
photopeak count rates were calculated. The source response checks were required to be
within 20% of the the mean or target count rate in order to continue survey activities.
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The last quality control measure utilized for the SU1 and SU2 surveys was collection and
analysis of the K-40 concentrations throughout each survey unit. K-40 analysis provides a
number of quality assurance benefits for gamma scanning. K-40 provides a radioactive signal
when the real contaminates of concern may not be present in a survey area. Analysis of K-40
can also provide comparisons across different measurements such as scanning, in situ
measurements, and soil sample. The K-40 scanning results are provided below to
qualitatively demonstrate the sensitivity and spatial resolution produced by the ORION
surface scans.

It should be noted that K-40 concentrations vary naturally across many different materials
such as soil, rock, and vegetation. Elevated K-40 concentrations are not an indication of
contamination or a need for remediation. Changing K-40 concentrations can produce a
number of undesirable effects on gross gamma scans such as false positives or improper
application of background values. ORION scan plot system is immune to these issues
because it collects full gamma spectra and reports individual isotopes.
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CONCLUSIONS

The surface scans show that the concentrations of the isotopes of concern were uniform across
the two survey units. The in-situ measurements also show that the concentrations of U-235,
U-238, Am-241, and Th-232 were stable across the survey units. The soil samples collected
provide a very accurate assessment of the soil concentrations, all of which were below the
applicable surface DCGL and the sum of fractions were all less than 1.0. The surface of
survey units 1 and 2 meet the established requirements for free release.
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APPENDIX I

SURFACE SCANNING REPORTS
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APPENDIX 2

SOIL SAMPLE VALIDATION
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SAMPLE and ANALYSIS INFORMATION

Contather Dte Net ASESAS
Sempe ID ID, etz Weght (g) % Moist. Und
S8-001 0 1012r201o0 256,9 29.3 1
$8-002 0 1012112010 265.8 19.5 2
56-003 0 1012112010 302.9 31.5 1
S8.004 0 10121/2010 292.3 24,9 2
88,005 0 1012112010 299.5 26 1
So"006 0 1012112010 323.1 17.5 2
S8-00? 0 1012112010 345.7 24.1 1
Sam006 0 1012010 325.7 251 2

8008 0 1101212010 324.1 23,1 1
S8-010 0 1012112010 313.1 22.8 2
S-011 0 10122=2010 341.9 1.8 1

S8012 0 1012212010 262.1 16.1 2
$8-013 0 10122010 338.5 19.4 1
S-013FD 0 1022W2010 326.1 22.1 1
88-014 0 110222010 375-2 14.2 2

S8"015 0 101212010 310.1 20.3 2
S"-015FO 0 1012212010 336,2 20.6 1

SUMMARY OF VALIDATED DRY WEIGHT RESULTS
WS SU-1 SURFACE SOILS

MARCH 2011

MOISTURE CORRECTED DATA (pCitg)

UI-235
Remit Val Qau Error MOC
0.142291 U O.09W76 0.164074
0.2913• 0.11906 0.197516
0.266204 0.069197 0.147737
0.264714 0.114647 0.191212
0.066633 U 0.067222 0,147062
022697 0.099394 0.166818

0.247563 O.07526 0.124901
0.54694 0.112517 0.167755
0.064668 U 0.010024 0.1A34
02•614 0.106549 0.110W7

0.123077 0.071675 0.120072
0.239671 0.0600801 0.126725
0.20=33 0.073573 0.12196

0.234017 0.074196 0.122465
0.106434 0.064665 0.10663
0.243267 0.06006 0.130236
0.222544 0.07752 0.121255

U-230
Rsat Vi QuDul Error MDC
2.85332 U 8.&9153 15.20509
6.196273 U 0.22607 1424845
4855761 U 9.413139 16.24818
6.041276 U 7.762063 13.3615

.,57T77 U 8.747222 15.13869
0.583515 U 6930909 11.82182
-. 06192 U 6.042161 13.67352
-17.5918 U 9.140136 15.966
-10.4265 U 8447334 14.61638
-.&81995 U 6.34715 14.96114
5.543289 U 723 12.21154
5.06969• U 7.448163 12.57449
3726268 U 7.716362 13.05211
13.53017 7.403061 11.78434
3.973193 U 5.594406 9.44280
6.761606 U 7.409034 12.40151
6,21264• U 37.12846 12.9471
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'11en
en
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VALIDATION COMMENTS:-

Dry waVht slloisture Coreted Data eftb) det th"t were prOVded for SU-1
Surface Soils were reviewed for the follovwng DC dCeks:

(1) comparisoni of Result to MDC.
(2) compaerwon of Reowl to reported Ere; and
(3) ca ete abww of Ouplicaw Error Ratio (DERs) end Relatve
Percent Dflerensce (RPDe) for at e dklat peos.

The following Items was not vabled beause Insufficient docunwentaIlo
was evels revIew

(1) holdlo 0"m check;
(2) complebmwes" check and
(3) verd lcaioof sd mple Mos.

With the followrIng exception results can be used wlltou qualIfteatfora:

A number of the reparted resewt we bolow the feaple MDC ad
should be quelfwed as non-detcted (U) a Ifillated in the eboue table.
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SAMPLE and ANALYSIS INFORMATION

Contulcer Dite Net ASESAS
Sm" 1 ID Analyed Weit (9) % Moist Unit
58-001 0 10/21/2010 2559 29.3 1
SB-002 0 10/2)/2010 2055. 19.5 2
W8-003 0 10/21/2010 302.9 31,5 1

88-004 0 10/21/2010 29.3 24.9 2
88-005 0 10/21/2010 299.5 28 1
Ss-006 0 10/21/2010 323.1 17.5 2
88-007 0 10/21/2010 345.7 24.1 1
WWI00I 0 10/2010 325.7 26.5 2

38-009 0 10/2112010 324,1 23&1 1
88-010 0 10/21/2010 313.1 22.8 2
88-011 0 10/221010 341.9 16.8 1
8-412 0 10/222010 282.1 16.1 2

38-013 0 10/2212010 338,5 19.4 1
S8-013FO 0 10i22/2010 326.1 22.1 1
S3-014 0 10/22/2010 3752 14.2 2
S3-015 0 10422/7010 310.1 20.3 2
SB-OISFD 0 10/22/2010 336.2 20.6 1

SUMIMARY OF VALIDATED DRY WEPIGT RESULTS
W8 SU-1 SURFACE SOILS

MARCH20`11

MOISTURE CORRECTED DATA (pm/9)

Th.23
RDauf Val Duel Efror MDC
2.0940m6 0o444079 0.712566
21940373 0.390962 0.665526
1.807299 0.403504 0.638666
2.910766 0.430692 0.668043

2.1675 0.34625 0.53761
1.73017 0.437001 0M676727

1.827404 0.31278 0.400909
2.66293 0.411973 0.640M6
1.602061 0.2603M4 0.438021
2.467617 0.36908M 0.612435
1.611779 0.386110 0.437019
1.691161 0.325607 0.506224
1.636476 0.274442 0.42M6
1.632M63 0.26113 0.430142

1,10-67 026195 0.45294
1.854454 0.336666 0.525345
1.9647311 0.23M013 0.343955

Ans-241
ReWt Val Dual Error MOC
0.052475 U 0,480167 0.62843
-0.90348 U 0.502733 0.M65714
0.29065 U 0.44219 0.745547
-0.46606 U 0,503196 0.861119
0.10662 U 0.418611 0.706333
-0.96352 U 0.463615 0,631273
0,126083 U 0.375626 0.635048
-0,27W3 U 0.476327 0.8129W6
-0.24005 U 0.402471 0.685306
4-.6153 U 0.489119 0.837694
-0.13518 U 0.342428 0.6332
-0.94422 U 01494766 0.851251
.0.17047 U 04351737 0.5S96
-0,48151 U 0.384211 0.657636
4.08606 U 0.42521 0.72290
4.1337 U 0.631366 0.90374

0.118706 U 0.370403 0.626322

VALIDATION COMMENTS:

Dry weight (rMoisture Coneced Datat bs) daft mat were pmvid• d for 8U-1
Surface Sofis wre reviewed for thf lollowf O checks:

(1) cmaxripevie of Result to MDC;
(2) cor•nl•r•on of Rsult to repeted Efror; and
(3) mtcuatlolfefvakluat of Duplcal Error Ratios (DERs) &nd Reatve
Percent Offrne (RPD) for ail Dei dup0cate pars.

The bflowng aema were not validated becoue iufficent documeintaton
was avallable for review:

(1) holng time check
(2) coV~mpttsa check, and
(3) verification of $ampl ID&

WOt owe following exceptio reaulte *an be used withtout qualificatWo:

A numbd of is repo•ted mults we below Ow sample MDC a"
shmild be qualllecl as non-detacled (U) as Indicated in the above tal.

0
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Duplicate Error Ratio (DER) Calculation Check
Survey Unit 1 8wSulce 3oil

Fil Duplicate
Sample I Parameter Result TPU Result TPU RPD DER C Di

S9-013 Wramnlum-235 - 020335 0073573 023417 0.074198 14 ,3o. h ResuAlt lss than 5x MDC FD
13 Th onlum-23 U f. 7'.2 1 -i 3 o o0. Both Results leu than 5x MDC FD

S 13 Ameidcum-241 -U -0.1747 .I -0.48111 0. 11 U -95 06 Both results ND FD
15 Uranlum-235 1 0237 0. 0.077 v o.iq Both Results lees than 5x MDC O

S U-015 ltranium.238 JU 8. 8160 7. 8212" 37.12 8 o4o0 Both reaults ND
S8-015 Thodurn-232 1.854454 0.3358 1.964736 0,235013 0.2_ 1

S8-15 Amediclun-241 -U .0.13375 0.B1366 0.11 0.370403 U 1 0) Both results ND OD

0

iE
0,
-A

m
0,

RPD relative percent difference
DER duplicate error ratio
TPU total propagated error

M1
CA
(a

0

C- *

rJO

x~I~

Prepwed by: JAR 03MV8I2 I
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SAMPLE WW ANALYSIS INFORMATION

Conlatnrw Date Not ASESAS
sample ID ID Analyze Weall" (g) % M6111t. Unitf

180Is18 0 11/2/2010 333.2 14.8 2
S".017 0 11/r2010 379.8 13.7 1
S"01s 0 1IM/2010 353.2 16.9 2
SS-030 0 11/2r2010 360.1 16.8 1
SO-031 0 11/212010 342.6 15.8 2
S8031FD 0 11/3/2010 357 15.3 1
88-032 0 11/312010 353.3 17.9 2
S8-033 0 114=2010 317.5 12.7 1
S8033FD 0 11/3/2010 315.4 13.4 2
S8-"19 0 11/6/2010 309.9 23.4 1
so-020 0 11/612010 394 21.8 2
8"-021 0 11/612010 330.1 28 1

88-022 0 11/612010 345.2 27.2 2
85-023 0 11/612010 350.7 21 1
SB-024 0 11412010 323.7 26.2 2
88.025 0 11"/2010 301.1 36.1 1
88-25 0 118/2010 301.4 34.9 2

SB026FD 0 11/612010 295.8 36.2 1
SB-027 0 11/IM2010 319.7 34.8 2
$8027FD 0 11 /2010 302.8 32.8 2
SO-026 0 11M/2010 371 194 2
SS-029 0 11i42010 329.6 29.2 2

SUMMARY OF VALIDATED DRY WEIGHT RESULTS
NFS SU-2 SURFACE SOILS

MARCH 2011

MOISTURE CORRECTED DATA (pC00)

U-235
RA Val QuM Error MDC
0.130986 0.070423 0.117488
0.096406 U 0,060634 0.101159
0.116005 0.069073 0.115523
0.066269 U 0.066.87 0.111659
0.209657 0.070764 0.115321
0.025146 U 0.066234 0.111m06
0.2250 0.06640 0.107186
0.052119 U 0.066041 0.115006
0.061871 U 0.069"61 0.117321
0.286762 0.062621 0.136732
0.241944 0.071867 0.118159
0.192063 0.08375 0.13906
0.1876 0.0675 0.137912
0.069747 U 0.0757 0.124177
0.172423 0.0836=6 0.137744
0.212207 0.006374 0.161346
0.160003 U 0.102919 0.1662
0.073197 U 8.102508 0.171003
0.363804 0.091104 0.14816
0.127361 U 0.094346 0.1563W7
0.017122 U 0.06364" 0.107692
0A82406 006404 0.139548

U-236
Rea Val Oush Error MDC
0.706239 U 6.320423 10,77582
-0.36239 U 7.440504 12.14368
-8.90519 U 6.927796 12.04573
3.314904 U 7.554087 11.04W8
3.149644 U 6A13302 1i0.5494
0.190701 U 7.322314 12.45573
-0.17247 U 7,727162 13.17905
20.06727 6.061M02 9.822451
12.8196 6.66m 11.00115
10.9386 U 11.60615 19.67877
-5.57545 U 6.923274 11.93005
14.06133 U 11.05972 16.34722
1.961538 U 6.209635 10.90569
8.841772 U 9.777215 15.94937
.6065 U 8.126741 14.039

12.00939 U 13,66106 24.13146
0.182486 U 6.526662 14.55914
6.512539 U 14.88737 25.1072
-8.94765 U 18.81963 15,38344
11,62i04 U 8.239663 13.76042
6.418114 U 6.17M001 10,30025
7.622681 U 8.24293M 13.86158

-n

0

A~.

VAUDATION COMMENTS:

Dry Aight ("Mobsure Corrected DOW tabs) Ofta •at were pmvied for SU-2
Surface Sofl were revIewed for the folowfn OC checks:

(1) conparson of Remuil to MDC;
(2) conmparso of Result to reporled Efror, ard
(3) cakbulattmotnvlutation of Oupatm Error Rato (DERa) nd Relative
Perent Differences (RPOs) for all field duplicte pars

The foaowfng Item were not valdae because InsuffIcient documxertaton
was available for review

(1) twfg 0me check;
(2) completeness e ch : and
(3) verftation of sample IDD.

With the folloving exceptin result a be used wthots quallfilcalom

A nrmber of the reportd reuts are below the mple MDC and
should be qualified as non-detoted (U) m WI•Icated In the above tible.

V0R~TLANO~qctsP5I0gf1?0%3 Rct.*e eS~cuoa~w3.Oucr fwrhm aeIo
NukS U2_$URACC $05. -011 xft I of

"W" r JAR 03==.1 1
Chocked by: B. 03WV/201 I
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SAMPLE an0 ANALYSIS INFORMATION

Contaiw Data Net ASESAS
Samtlple to010 Anmayzed Weight (g) % Moist. Lint

ISS-016 0 114=10 333.2 14.5 2
SB-"17 0 11/2/2010 379M 13.7 1
8"014 0 11/22010 353.2 16.9 2

03 0 112/0lo 360,1 16.t 1
S"031 0 1122010 342.6 15. 2
SB031FD 0 11/3V2010 367 15.3 1
3B-0= 0 11/12l01 363.3 17.9 2
ss-033 0 11132OlO 317.5 12.7 1
S8033FD 0 11/110 315.4 13.4 2
$"-019 0 11/812010 309.9 26.4 1
8S-020 0 11*2010 394 21.8 2
88-021 0 11,2010 33X 1 28 1

S8.o022 0 11/2010 34s&2 27.2 2
S8-023 0 11AI2010 360.7 21 1
88-024 0 11*2010 323.7 28.2 2
SO-025 0 11142010 301.1 36.1 1
s8-026 0 11,2010 3014 34.9 2
S8020FD 0 11*2010 2964 36.2 1
88-027 0 1*2AI0 319.7 34.8 2
S8027FD 0 110 2010 3028 32.8 2
$a-028 0 11/2010 371 19.4 2
88-029 0 1111,9010 329.6 29.2 2

SUMMARY OF VALIOATED DRY WEIGHT RESULTS
NF'S SU-2 SURFACE SOILS

MARCH2011

MOISTURE CORRECTED DATA (pClA)

Th-2M
Result Val Ouu Error MDC
1.094718 0.328873 0515645I
1.869603 0.2331161 0.3616617
1.525672 0.2750M 0.433674
1.42766 0"614S 0,403
1.15062 0,324854 0.52304
1.35163 O.291617 0,497M

1.766e6 U 1.247211 2.06224
1.72966 0.267239 0A126
1.766744 U 1266114 2.167436
1.36704 0323503 0.522067
1.69662 021661 0.415217
2.0206 0.290833 0.458621
2.325649 0,36 2 0.54739
1.001619 0.274061 0.446M82
0.97214 0.43001 0,6713
2.368243 0.39216 0.629106

2 0.529847 0.792934
2.374060 0.382915 0.515141
1 . O5302 0.643658
2.16666? 0.400004 0.642262
1.149007 0.28337 0.46302
2.237268 0.411017 0.648306

Am-241
Result Val Qua Error MDC
-0.42453 U 0.437441 0.748122
0.9484M 0.311472 0.511819
0.019615 U 0.446931 0.756243
0.330669 U 0.326202 0.548197
-0.80469 U 0.481116 0.82634
0.47934 0.321724 0.884 9
-0.77186 U 0519245 0.89016
-0.16766 U 0.337457 0.574341
0.341109 U 0.419053 0.705427
-027649 U 0.444693 0.75766
4.47)4 U 0.466031 o.802302

-0.40972 U 0.44066 0.751667
-007990 U 0.552336 0.945102
-0.66025 U 0.383418 0,66709
0.0539 U 0.64735 01940608

0.360436 U 0.498271 0.830829
-1.14101 U 0.677419 1.1411751
-. 42666 U 0.5440114 0.991M1
-0.97331 U 0.628634 1.0734
0.29122 U 0.594792 1.004613

0.074814 U 0.48594 0.774318
0232062 U 0.625424 1,057203

-n
(1

0

C? x

ho K.

VALIDATION COMMENTS:

Dry welght ("Moltre Corroeod DOW labs) data tat e w povided for SU-2
Surface Soft wre mviewed for 00 ftwin OC checits:

(1) comparison of Result o MDC;
(2) comparrso of Result to raporled Effor. and
(3) calcutslaoVevaluattlon of Duplicate Effor RutH.w (DERa) mind Relative
Percent omences (RPDs) lor at field duplicate pl.

The olog alma wes nom validatd because nMcWit documantoaon
wes avalable for relo e

(1) holding lime dckid
(2) cmrpeeness e: and
(3) velIfIcation of samne ID•.

WIh ame folowlbg emeplo meults can be mued wilomu qellflfcaet:

A numlber of the reported results ae below Ithe sample MDC aOld
should be quallfied as non-deected (U) an lindlcated In the 41110e labi.

1I.LP_11ADRFArn.IqsL804021liOflllta *w We %pNm¶ 2 of 2 Propwtd by: .AW 3O410 g&ai
CiwoWd by: I 03*W201I
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CD Duplicate Error Ratio (DER) Calculation Check
Survey Unit 2 Surface Soil

Sa'inple IDI Paramectr - Rtult IPt Rflht TM RPD DLR Coaallug ust
a e :FD-

S5-03 Uranlum-235 0.20957 0.0707N 0.025148 0.086M U 0 i Bo Results ls then 5x MDC FD
SB-031 Uranium-238 U 3.144 8.413302 0.19701 7,322314 U 6 9.0 Both resits NO __D_ _

S8-031 Thonum-232 1.15962 0.324584 135183 0.291617 0 Both Resultls than 5x MDC FD
SB-031 Americium-241 U -0.848 0.481118 0.8479 0.321724 129 , Both Rsults lem hanSxMDC FD '
S"-33 tlranium-235 U 0.052119 0.068041 0.081871 0.06986 U I4 .3 oh eutsN ___

Urs~un-23 U .044 ;•.•; Both reolutsl ND FD m

58-0 Uranrnm-238 20.05727 6.082 12.55196 6.655889 4 Os3 Both Results km than 5x MDC FD ,
SB-33 Thodlum-232 1.72966 0.267M 1.76744 1.288MI U 2 '.W ot Rsults lees than 5x MOC F__D
s033 PAmrericium-241 U -.6756 795 Both result ND FD

02 rarnum-235 U 0.1698 0.12,1 Both results ND FO
88-026 Uranium-238 U 0.1 i iv o_%" Both results NDF
SB-026 Thorium-232 2 0 __081 1 o.5? Both Resumbt then Sx MXC M

8.26 Americlum.241 U -1.14101 0.677419 .0 01 U.S2 Both results NO _FD _

88- Uranium-235 0.363804 0.091104021 0r.09434 U I 9, i .s Both Results s than 5x MDC FD ,
S8-27 Uranium-238 U -94785 18.81963 11.6204 8.235 U 53 Both resultsND _FD

SB-027 Thorium-232 1.530368 0.4023011 2.166W 0.40699 4 r Both R less than 5x MDC FD
I8-027 Americium-241 U .0.97331 0.628834 0.29122 0.5947921 U I uj 1.4o Both resufts ND FD

-U

(D rr

RPD relative percent difference
DER duplicate error ratio
TPU total propagated error

"n
CO)
C4

0

MC.

IXPR-rANDW*MMJOMIY"13NUClearFuelS.VIms 3.OýSteDetal.34DaWA21 Va~datinwonnMmao.oc
DER Calculation S_2ý_SURFACEOiL.fts
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