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This appendix provides the results for each of the Survey Release Record (SRRs). Each batch of
debris or soil was assigned an SRR report.

The reports include data for four nuclides: naturally occurring potassium (K-40); uranium (Bi-
214); thorium (TI-208); and cesium (Cs-137). The results for the naturally occurring nuclides
were reported as a convenience, and to permit comparison with the lab measurements.

Each report shares the same format. A data header block at the top of every report provides a
general description of the survey including the Survey Location Code (SLC) assigned to the
SRR, the equipment used, the date of the survey, the name of the surveyor, amount of material
surveyed (in tons), the moisture content (in percent as determined by the laboratory), a derived
dry density, a description of the material surveyed, and the date of the survey. The first table
below the header block provides a summary of the analysis of the spectra taken, including the
mean, median, maximum, minimum and two-sigma values for each of the four nuclides of
interest (after a 5 acquisition moving average filter is applied). The data is reported as dry
concentration.

Next the four-plot method, from exploratory data analysis (EDA), was applied to the Net Cs-137
values (after a 5 acquisition moving average filter is applied). The values are plotted in pCi/g
and the alarm limit that was utilized is shown as a dashed line.

On the following page, a waterfall plot is utilized to show all the spectral data collected. Below
the waterfall plot is a table summarizing the files recorded for the SRR.

If an alarm occurred during a survey, a few acquisitions or the entire belt was removed by GPU
and placed in a separate “suspect” pile or barrel. The SRR reports only include data that was
processed into the “clean” pile.

The calibration factors for KUT were calculated using a log-log extrapolation from the Cs-137
and Co-60 results (which were based on NIST traceable sources). This extrapolation is adequate
for K-40, whose energy lies close to Co-60. However, the extrapolation has larger uncertainty
for Bi-214 (uranium) and TI-208 (thorium). In addition, calculation of net uranium was derived
from the 1764 keV photo peak from Bi-214. There are two main sources of background in the
ROI at 1764 keV: Compton scatter from the T1-208 peak at 2615 keV and Compton scatter from
the Bi-214 peak at 2204 keV. The later was not removed from the gross counts in the ROI. This
generated concentrations of uranium that were higher than the laboratory’s.

During the course of surveying the debris pile, seasonal climatic conditions at Saxton changed
from those characteristic of late winter to those of late spring. During a warm spell that occurred
while processing SR-55 batch 25, the ambient conditions in the trailer supporting the electronics
rose above 40°C. The data acquisition computer shut down automatically. Following recovery
from the event, the zero offset of the MCAs was found to have shifted downward. The computer
controlled amplifier gain was adjusted to re-align the K-40 peak (1461 keV) of each MCA back
to channel 250. Other peaks were shifted be varying amounts with greater shifts observed for
energies farther away from 1461 keV. The event and its recovery is summarized in Appendix H.
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The system was re-aligned prior to starting the second material pile (SR-62 batches reported in
this report). However, the data collected in SR-55 batches 25 to 38 reflect the shift.

The immediate assessment of the data indicated that the system had shifted by less than 20% in
reported Cs-137 concentration, and the system was used as a process monitor for alarms without
further change. For reporting the data, additional review indicated that Detectors 1 and 2 had
experienced similar shifts in zero offset that were significantly greater that the shift experienced
by Detectors 3 and 4. In order to report the data, SR-55 batches 25 to 38 make use of only
Detectors 3 and 4. The impact of the shift resulted in the mean reported Cs-137 concentration
changing from 0.04 pCi/g to -0.1 pCi/g for SR-55 batches 25 to 38.
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SRA Tech Note no. 03-003 Dated 06-24-03
Author: R.E. Burmeister and R.E. Burns and J. Kelley

Nal Detector Calibration Factors

This document summarizes development of the calibration factors for the 5-inch x 2-inch (12.7 cm
x 5.1 cm) sodium iodide (Nal) detectors used in the Subsurface Multi-Spectral Contamination
Monitor (SMCM). The calibration factors provided herein were computed using results from a
point kernel model of the SMCM detectors. The model was implemented using the QAD-SRA
point kernel code in conjunction with the MONTE Monte Carlo source point generation utility.
This document provides a general description of the modeling process and shows how the results
from the QAD-SRA model were converted to calibration factors for the SMCM detectors.
Calibration factors are given for a uniform source. Calibration factors were developed for
primordial K-40, Cs-137, primordial U, primordial Th.

The calibration factors for the SMCM detectors depend on
o the sensitivity measured for each detector (expressed in terms of net count rate per unit flux)
for the photon energy of interest, and

¢ the flux per unit activity for the source geometry of interest.

Detector Sensitivity:

The average sensitivity data measured for the four SMCM detectors deployed for the measurements
made prior to deployment are given in Figure 1-B and Figure 2-B. This data was acquired by
determining the net photopeak count rate for each detector using NIST traceable sources of Cs-137
and Co-60 at a distance of one meter from the face of each detector. As seen in the figures, the flux
is computed at a point corresponding to the center of the detector, giving a source-to-detector
distance of 40.4 inches (102.54 cm). The flux at the detector point is computed assuming no air
attenuation, which is a valid approximation for the high-energy photons being considered. The
sensitivity values are provided in dimensions of counts-per-second (cps) per unit flux.

Average Net Count Rate (cps) = 109.67
Assay activity (uCi) for the **'Cs standard = 9.301
Assay date for the YCs standard = 7/1/98

¥¢Cs half-life (days) = 11019.5925
Measurements date = 2/11/03
Cs activity (uCi) on measurements date = 8.365

137

Distance from source to center of detector (cm) = 102.54
Cs-137 gamma-ray intensity = 0.8512
Gamma flux at detector center (in vacuum) (y/cmz-sec)= 1.994
Average Calibration Sensitivity Factor (cps/y/cm®-sec) = 55.00

Figure I-B. Cs-137 sensitivity measurements for the four SMCM detectors.
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Average Net Count Rate (cps) = 4.49
Assay activity (uCi) for the ®°Co sources = 0.803
Assay date for the ®¢Co sources = 7/1/98
%¢Co half-life (days) = 1925.233
Measurements date = 11/4/02
*Co activity (bCi) on measurements date = 0.453

Distance from source to center of detector (cm) = 102.54
Co-60 gamma-ray intensity (1173 keV) = 1.0
Gamma flux at detector center (in vacuum) (y/cmz-sec) = 0.127
Average Calibration Sensitivity Factor (cpsly/cmz-sec) = 35.35

Figure 2-B. Sensitivity measurements for the 1173 keV Co-60 photopeak for the four SMCM detectors.

For nuclides of interest for which traceable calibration sources were not available (namely
primordial K-40, primordial U, primordial Th), sensitivities were established through log-log
extrapolation. Primordial U refers to naturally occurring U-238. The JIAEA region-of-interest is
centered on the prominent peak at 1.764 MeV due to the decay of Bi-214, a daughter in the decay of
U-238. Primordial Th refers to naturally occurring Th-232, and the IAEA region-of-interest is
centered on the prominent peak at 2.614 MeV due to the decay of T1-208, a daughter of the decay of
Th-232.

Table 1-B gives the average sensitivities determined from the regression.

Table 1-B. Sensitivity values calculated for Cs-137, primordial K, U, and Th.

Average Sensitivity
Nuclide (cps/y/cmzlsec)
Cs-137 (0.662 MeV) 55.0
K-40 (1.4608 MeV) 20.84
Bi-214 (1.764 MeV) 25.80
T1-208 (2.614 MeV) 19.04

Model Results:

The QAD-SRA model was used to compute the uncollided flux in the 5-by-2 Nal crystal from a
rectangular, volumetric source 25 ft (7.6 m) in length, 32 inches (0.8 m) wide and 4 inches (0.1 m)
deep. The source material was soil (SiO; plus moisture content) at a density of 1.6 g/em®. The
QAD-SRA model for the SMCM detectors accurately accounted for the 45° lead collimator, the
copper foil, steel enclosure, and sand shielding. The model was also used to develop the ratio of the
flux in air to the flux in Nal for the SMCM detector geometry. These ratios are needed to convert
the measured sensitivity data from flux in air basis to flux in Nal so they are consistent with the
detector response results from the QAD-SRA model. Results for the volume source are given in
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dimensions of flux in Nal per unit gamma emission rate per unit mass. The results from the QAD-

SRA model used in determining the calibration factors for the SMCM detectors are given in Table
2-B.

Table 2-B. Results from the QAD-SRA model used in computing the calibration factors for the SMCM detectors.

Model Result:
volume source
Energy Flux Ratio | (y/em%/sec in Nal per
Nuclide (MeV) (air:Nal) y/g/sec emitted)

Cs-137 0.662 1.8524 0.631
K-40 1.461 1.649 2.21
U-238 1.764 1.597 291
Th-232 2.614 1.524 4.99

Calibration Factors:

The calibration factors for the SMCM detectors deployed for the Saxton survey were established by
combining the individual detector sensitivity values and the results from the QAD-SRA model. The
calibration factors for the uniform source volume geometry for the nuclides are given in Figure 3-B.

Isotope Cs-137 K-40 U-238 Th-232

Sensitivity (cps/photons/cm2-s) 55.003 29.838 25.795 19.036
Qad (photons/cm2-s per photons/g-s) 0.631 2.210 2.910 4.990
intensity (phontons per decay) 0.851 0.107 0.170 1.000
branching 1.00 1.00 1.00 0.36
photons/g-s per pCilg 0.037 0.037 0.037 0.037
flux ratio 2.008 1.649 1.597 1.524
Cal Factor (cps per pCi/g) 2.195 0.429 0.754 1.928

Figure 3-B. Calibration factors for the four SMCM detectors.
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Quality Control

SMCM QC measurements, including SRCs and PBCs, were performed at the beginning and end
of each day and at least every five hours throughout the day. The QC routine consisted of a
MCA gain check and adjustment if necessary at the start of the day and calculation of the net
count in the Cs-137 ROI. The gain was not adjusted just prior to subsequent SRCs or PBCs. For
SRCs, sources were mounted to a removable SRCs fixture, which mounts to the detector
enclosure. The SRC spectra were logged in the same fashion as normal survey data; using the
SMCM software to log survey strips of data to the field computer with unique SRC filenames.
The SRC results for each detector are shown in figures Figure 1-C, Figure 2-C, Figure 3-C, and
Figure 4-C for SR-55 and figures Figure 7, Figure 8, Figure 9, and Figure 10 for SR-62. SRC
data was investigated for trending using the Shewart rules for control charts.

Detector 1 for both SR-55 and SR-62 shows a trend wherein the value jumps by about 20%
higher value. At about SRC number 48 during SR-62, it was found that when the process
software was started and a SRC immediately performed the initial value on detector 1 was high
due to a shorter livetime. This was remedied by starting the software, going to the alignment
screen, clearing detector 1, and then returning to the operations screen. A new strip or a PBC
then performed recorded with the correct livetime and the counts for the SRC became repeatable
within —2.7% and +5.4% of the mean for the SRC 55 through 85 (the last SRC). This
operational workaround allowed detector 1 to behave much like detectors 2, 3, and 4. When the
livetime of detector 1 becomes less than desired the counts increase and may be the cause of
higher counts recorded for detector 1 during the processing of a batch.

PBCs were performed in addition to the SRCs for additional quality assurance. PBCs were
performed by randomly placing a point-like Cs-137 source on the moving conveyor as the
SMCM software recorded a PBC survey strip. This was repeated 3 times for each PBC. The
maximum net Cs-137 value for each of the three measurements was recorded. The mean and
standard deviation of the three measurements are shown in Figure 5-C and Figure 6-C for SR-55
and Figure 11 and Figure 12 for SR-62. No qualifications were placed on the PBCs.
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Detector 1 Source Response Checks
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Figure 1-C. SR-55 Detector 1 Source Response Checks.

Measurements

150

140

130

120

Degrees (Far.)

¢ QC Values
- Mean
+2 Sigma
-2 Sigma
+3 Sigma
—-3 Sigma
s+ 20%
- 20%
——PBC Set
@ Det Cable Change
O Temp
© Det Change
@ PreAmp Change
© Zero Adjust

Page C- 2

c9l



) ) )

Saxton SMCM Survey
Final Report - Appendix C
Nal Detector Quality Control
Detector 2 Source Response Checks
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Figure 2-C. SR-55 Detector 2 Source Response Checks.
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Detector 3 Source Response Checks
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Figure 3-C. SR-55 Detector 3 Source Response Checks.
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Detector 4 Source Response Checks
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Figure 4-C. SR-55 Detector 4 Source Response Checks.
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X-Bar Chart with UCL/LCL at 3 Sigma
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Figure 5-C. SR-55 Mean of PBC Measurements.
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S Chart with UCL/LCL at 3 Sigma
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Figure 6-C. SR-55 Standard Deviation of PBC Measurements.

Page C- 7




)

Saxton SMCM Survey
Final Report - Appendix C
Nal Detector Quality Control

FBC1 FPerformance Based Checks
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Figure 7-C. SR-62 Detector 1 Source Response Checks.
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FBC2 Ferformance Based Checks
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Figure 8-C. SR-62 Detector 2 Source Response Checks.
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FBCJ Performance Based Checks
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Figure 9-C. SR-62 Detector 3 Source Response Checks.
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FBC4 Ferformance Based Checks
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Figure 10-C. SR-62 Detector 4 Source Response Checks.
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S Chart with UCL/LCL at 3 Sigma

S L
ol 1 | _ 3 _ _ B
s 1 1 [ 1 Q 1 ' l_L
: ! ._ ¥ ! ! :
1 1 [ [ + + 1 1
1 1 t + + 1 ) 1
1 1 T 1 + + 1
] 1 1 1 + ) ]
............. S U nuTn-....-.--n.|_|||+anm
| | H | o " |
| _ 1 1 ' ' ' H | N
| " " | | " +4 | .
1 ' 1 + 1 +_ 1
" 1 1 1 3 1 1 1
' 1 ' ' | 1 1
e R L R o (S R L RREEEE 2
_ . _ + " " _
] Ll ' ] M
w : | | ALY
_ | | | S |
i 1 ] ) + I 1
] 1 ] +< 1 1 o
R T H - [ (Yol
Il ) Il + ‘+ 1 1] 1
: _, R ! L+
: . _ “ __ 0 S ; W
" " " + I+ " |
1 1 ' ' | ' ' -+ o
|||||||| | e T e i ||||||_|IIIIII—.lIII||l..4
' ' ! ! + ! !
" " | | ¥ |
1 1 1 1 1 .+ |
. ] 1 +_ ] +_ ]
| “ | ” + _ ! L.
I I A S PR P S S B S
! ' I 1 l -+ l ' '
f f i ' <+ | ' |
u : ! ! Ay !
“ ! : ! ﬂ e
] . H 1 ] N .
i ) . 1 ' ] 1 .
. Ll Ll 1 i + . l ' i
r---~="=-3-~~---°-"- [ [ |.*n.|+|. ||||||| _|||||||Imm
" " " + " M" " .
' 1 ' 1 | 1 '
| | 1 1 3 ' |
1 1 1 1 1 1 4 1
| 1 1 1 1 + 1 1
“ “ Lo + " "
||||||||||||||||||||||||||||| L R R ) ||||..|_|||||||1||||'|Im
, f ' o} ] 1 '
| . . . f ) + ' 1
i T 1 1 _+ +. t 1
| | : | : v+ "
T t ] + ) i Ll )
1 t i +. i 1 +
1 1 1 -+ 1 ‘l ] ‘
o 1 L 1 ] ! L lo
(=] (=] o (=] o o o (o] o
o w [&] w (o] W (=] W
<t (3] [\ N N - -

[sdo] ewbis

PBC Number

Figure 12-C, SR-62 Standard Deviation of PBC Measurements.
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SRA Tech Note no. 03-002 Dated 08-18-03
Author: J. Kelley

Determination of Cs, K, U, and T, Stripping Coefficicnts

During a SMCM survey, the spectra collected from each detector are usually between five and ten
seconds long. Typical SMCM surveys collect thousands of acquisitions per survey area.
Conventional gamma ray spectroscopy analysis methods utilize peak search algorithms. The
number of spectra collected, along with the statistical noise of each short duration spectra in
SMCM surveys prevents the use of conventional analysis methods.

Alternatively, the count rate in channels around a specific energy can be integrated; each
integration is termed a region of interest (ROI). Spectral interferences among K, U, and Th
radiations occur due to the combined effects of full-energy-peak overlaps and gamma ray
scattering in the source, in the transport path from source to detector, and as a result of partial
absorption processes in the detector. There are standard methods to treat these interferences, and
the traditional IAEA recommended method is applied. In this method, only the relative
contributions from the Th source into the U and K denoted as o and 3, respectively, and the U
contribution to K, denoted as y, were taken into account (IAEA 1979). The contributions are
displayed symbolically in the following equations:

Th. = Th - Th,
Ue=U - U, - oTh,
K.=K -Ky - BTh, - YU,

where

Ky, Uy , Thy are background count rates;
K, U, Th are uncorrected count rates;
K¢, U, Th, are corrected count rates.

The stripping coefficients or stripping ratios are defined as the ratio of the number of counts due to
a nuclide in other windows to the number of counts in the window for the nuclide. In order to
calculate the coefficients, one must record spectra of varying concentrations of uranium and
thorium. The ratios are usually determined from calibration pads, which are large concrete pads
that are doped with uranium, thorium, and potassium sources. Assuming that the Compton
distribution is primarily a function of the detector and not the source geometry, point sources could
be used instead of pads. Exempt, non-NIST traceable, uranium and thorium sources were used to
determine the stripping coefficients. The background count rate constants (due to mostly to muon
interactions) were assumed to be zero.
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Stripping ratios for a few cylindrical detectors are available (Grasty, 1997). The 5-inch x 2-inch

(12.7 cm x 5.1 cm) detectors used by the SMCM were not part of the available lists. The
coefficients available and the calculated coefficients are provided below in Table 1-D.

Table 1-D. KUT Stripping Coefficients for Some Standard Detectors (Grasty1997) and the SRA 5x2 (in bold).

Detector a B Y

3x3 0.71 0.88 1.0
Sx5 0.43 0.62 0.95
9x4 0.39 0.52 0.90
5x2 0.54 1.03 0.75

The same technique was applied to determine the interferences in the Cs-137 ROIL.

Cs.=Cs - Csp, - xTh, - pU, - tTh,

Uranium and thorium sources and potassium varying material were used to solve for the
subtraction coefficients. Cs, was assumed to be zero.

Table 2-D. Cs Stripping Coefficients for SRA 5x2.

Detector

K

B

5x2

0.172

4.903

4.385
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(Grasty 1997) Grasty, Bob. Standardization of Airborne Gamma-Ray Surveys.
Presentation at HPS 42™ Annual Meeting, Summer 1997.

(IAEA 1979) International Atomic Energy Agency. Gamma Ray Surveys in Uranium

Exploration. Technical Report Series 186. International Atomic Energy
Agency, Vienna.
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Radon Detector Setup

The SMCM platform utilized for the survey at Saxton included a radon detector to
monitor the radon content in air. The radon detector consisted of an Eberline HP210L
lead shielded pancake GM probe, an electric air pump, and hardware and tubing to direct
air to the open face of the detector. The detector was connected to a Ludlum Model 440-
1, which provided high voltage, preamp, and amplifier. A CIO-CTR (counter) card in
the SMCM process computer monitored the counts from the M440-1. Counts from the
radon detector were recorded during each of the SMCM'’s acquisitions.

Calibration

No calibration was performed. The data was used for qualitative observations only.

Data Analysis

The counts from the radon detector where accumulated for five seconds and logged. The
raw radon data did not go through any changes (filters, moving average, etc.) prior to data
analysis. Correlation plots of the radon and net Cs-137 data were used to confirm that

variations in radon did not affect the survey data. Figure E-1 shows the NAVSD Cs-137
net cps for each individual Nal detector versus the gross cps from the radon detector.

Batch 06
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Figure E-1. Radon vs, net Cs-137,
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Batch 6 was surveyed over 2 days. Figure E-2 shows a jump in radon at acqusition1688
that corresponds to the morning hours of the second day.

Batch 06

: 1 1 1 1
1000 1500 2000 2500 3000 3500

Acgs for Radon

4000

Figure E-2. Radon run sequence for Batch 6.
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CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOURCE

Radionuchde Ca-137 Customer MILLENNIUM SERVICES, INC.
Hall Lafe 30.17 + 0.16 ycars PO No. 98-1003

Catalog No.. GF-137 Reference Date 1Jul 98 1200 PST
Source No - 619-3%-1 Contained Radioactivity: 9301 puCi

Contamed Radioactivits - 344,11 KBy
Source Deseription

a Capsule type D

b Natue of actine deposn Evaporated metallic salt
¢ Active diameter/Aolume 5 mm

d Backing Epoxy

¢ Corer. Acrylic

Radiolmpurities:
None detected
Methad of Calibration

This source was assatyed by gamnus spectrometry:

Lonergy peak(s) imtegrated under 662 | GO

Branclung ratio(s) used 0.851 ganuna rays per decas.,

Uncertainty of Measurement

a Systematic unces ity m nstimnent cahbiation 1 3.0%
b Randony uncertamty m assay. 1 0.8%
<. Random uncertainty in weighing(s) s+ 0.0%
d Total uncentamiy at the 99% confidence level + 3.1%

NIST Traceabitity

Thes eahilnation 1s traceable to the National Institute of Standards and Technology

Laak Test(s)

Scereverse side for Leak Testes) applicd (o this source

Nules

CIPL parhicipates in an NIST measwurenwnt assurance program (o establish and maintain implicit traceability for » mnmber of
tdides, based on the thind asay (and latce NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide
319,

2 A

ZQUALITY CONTROL.

/8 T GF
ISO1OPL PRODUCTS LABORATORIFS Date Signed

1500 N RKEystong Siwine
Biorinann Caritomnas 9130y

PRODUCTS]
LASORATORIRS

SIS 8437000 14 SIS-813°06108
IPL Ref. No.: 619-38
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CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOURCE

Radionuchde Co-60 Custony MILLENNIUM SERVICES, INC.
Half Lale 5.271 1 0.001 years P.0 No 98-1003
Catalog, No GF-060 Reference Date 1 Jul 98 12-00 ISt
Sowce No $78-32-17 Contained Radioactinvily:  0.8029 uCi
Sustree Deseription Contaned Radioactinaty. 29,71 [N: ]
I
n Capsule tape D
. b Natuic of active deposit Evaporatad metalhic salt
c Actine diameterivolume 5 mm
d Backing Epoxy
¢ Cover Acrylic
Radmimpurities:
None detected
Method of Calibration
This source was assayed by gamma spectrometry:
heV.

Encegys peak(s) mtegrated undes

1173, 1333

Franchimg 1atiads) vsed 0.9980, 0.9998 pamma rays per decay
Uncertainty of Measurement
@ Systematic uncertainty i wstroment calibianon + 3.0%
b Random uncertamiy i assay v 1.9%
¢ Random incestanty in sweighing(s) 1 0.0%
d Total uncartaimty at the ¢ confidence level v 3.6%

NIST Traceability
Tlus cahbintion is traceable 1o the National Tastitute of Standards and Technology

Laeuk Test(y)
Sce reverse side (or Leak Testis) applicd to tlus somce

Notes
1.

Iso’to

rRODUCTS
_I.AID'IA"OIIKC

IPL panticipates in an NIST 1 Bssurance prog

T establish #nd wuintain imphcit irsceability for a munber of

s dides, based v the bhind assay (and Later NIST certification) of Standard Referem ¢ Matenabs (As in NRC Regulatory Guide

LANE

1SOTOrE PRODUCTS LABORATORIES

INHEN RIyStoNy StxIne
Bk, Catirorsgy 91304

SINN13=T0 1 SIS=S 1306108

. '__//{v ) e

AUALITY CONTROL,

F Tan SF

Date Siencd

IPL Ref. Nou: $78-32
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Statement of the Event

The conveyorized SMCM was installed at Saxton and first operated in production mode
on March 12th, 2003. On April 16th, 2003, during the processing of SR-55 batch 25,
truck 12, high temperatures in the mobile control center (MCC) trailer that supports the
electronics caused the shutdown of the process computer. Truck 12 was the last truck of
the day and processing stopped about halfway through the loading of the truck. Truck 12
was dumped back into the feed pile. After the condition was studied and addressed,
changes were noted in the system response. Detector 2 was found to have one outlier
outside three standard deviations after taking the end-of-day source check. The window
used for monitoring Cs-137 (centered about 662 keV) had lowered count rates. A single
point above 3 standard deviations indicates that the system has changed. The source
check utilizes a fixture for a source, ensuring constant location, and is counted for a long
count time. It is measured with good precision, as indicated by the relative standard
deviation of 1.5%. The exception noted was within 5% of the nominal value, and more
than a factor of four less than ANSI N323 criteria. This exceptions report discusses this
issue.

Nature of the Event

The elevated temperatures resulted in the industrial computer shutdown, likely due to the
internal thermistor over-temperature protection circuit. The industrial rating is typically
negative 5°C to 50°C (23°F to 122°F) for operating, and -25°C to 60°C (-13°F to 140°F)
for storage. The process computer has an internal heat shutdown setting that may be set
to 40°, 50° or 60°C (104°, 122° or 140°F). The operating temperature range for the
ORTEC MicroAce card is specified at 15°C to 30°C (30°F to 86°F). Temperatures in the
rack-mounted enclosure exceeded the safety limit of 40°C (122°F). The industrial
computer serves as the host for the ISA card based ORTEC Micro Ace MCA. The rack-
mounted enclosure temperature was likely higher than the ambient trailer temperature of
32°C (90°F).

As shown below, the data indicated no change up to the moment the computer was shut
down by the thermal protection circuit. When the computer is shut down, cooling fans
are turned off, which prevents the removal of stored heat. The data indicates that a
change occurred after shutdown. It is likely the change resulted from slightly higher
temperatures present during shutdown.

Detector 2 was three standard deviations low in the SRC in which a known source of Cs-
137 is counted in a fixed location, and the count rate in a window centered on the peak is
compared to prior operating history. The process computer system was temperature
stabilized during the carly spring months using a heater in the MCC trailer. Warmer
temperatures are now present, and additional ventilation or cooling should be provided.
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Prior to the event, the PBCs showed a standard deviation of about 1.5%, and three
standard deviations of about 4.5%. The last PBC for Detector 2 was a little over three
standard deviations (4.5%) indicating a change had occurred. When examined, the
spectra showed that the peaks at 1461 keV (K-40) were in similar channels for all
detectors (channel 250 out of 512 total channels), but the peak at 662 keV (Cs-137) was
slightly lower for Detector 2 than for the other detectors. The K-40 peak was routinely
adjusted to maintain channel 250 by the computer-controlled fine gain setting. After the
event, the gain was increased by 5% to keep K40 in channel 250. Increasing the gain
(without also adjusting the zero offset) in this manner spreads the spectrum out. Thus,
the thorium window (centered on T1-208 at 2615 keV) is shifted to the right (higher
apparent energy) while the Cs-137 window (centered on 662 keV) is shifted to the left
(lower apparent energy). The shift of Cs-137 in Detector 2 indicates that a slight shift in
the zero threshold (channel corresponding to 0 keV) has occurred. This is likely the
cause of the (less than 5%) shift in the SRC data.

The MCAs had the zero offset (an internal trim pot) of the internal amplifier adjusted in
accordance with vendor procedures just prior to calibration and deployment. To correct
the (presumed) temperature-induced shift in zero offset would require repeat of the
vendor procedure. Because the change is less than 20%, the vendor suggests that the
operations continue. The standard deviations of the detector (that from the acceptance
criteria) were small during operations in which the MCC trailer temperature was
controlled (cold outdoor ambient temperatures). As the season changed and warmer
temperatures were encountered, the MCC trailer temperature was no longer controlled.
The control chart alerted the system’s operator to that fact. The less than 20% change
(actually less than 5%) did not invalidate the results from monitoring material prior to the
shutdown. The last ten tons present in the last truck (approximately ten minutes of data)
was returned to the pile to be counted again. Further, investigation showed Detector 1
was also affected with a mean count rate lower by 5%. Detectors 3 and 4 showed no
change.

The change in the net signal of detectors 1 and 2 dropping by 5%, which averages the
four detectors, would be just over 2.5% if Cs-137 were present. The average for SR-55
batches 2 thru 24 showed an average of 0.6 pCi/g. SR-55 batch 26 shows an average of
negative 0.3 pCi/g. The change from 0.6 to -0.3 is due primarily to the shifting of the Bi-
214 peak at 609 keV out of the monitored Cs-137 window. Therefore, the apparent
background had been lowered in the Cs-137 window. This change was due to the gain
shift, and not the presence of Cs-137. These changes are well below the monitoring
alarm limit for the system.

Furthermore, analysis of the spectrum using the components method showed no Cs-137
present. Examination of the components for Detectors 1 and 2 showed an apparent gain
shift in the lower and upper ends of the spectrum in the second component (peaks in the
first component are scen with a bimodal peak). Detectors 3 and 4 showed no gain shift.
This was consistent with the observations discussed above. Moreover, none of the
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components showed evidence of a peak consistent with Cs-137. Thus, although there
was a gain shift, there was no Cs-137 underlying the data that was missed by the system.

Det 02
10' S K e T

]

H H 1

107 | ; : 1

10"}

Summed cps

107}

1071

10-‘ 1 1 L L l

Figure 1-G. Detector 2 spectrum logged, as survey 25-03.N01, during truck 12 showing Bi-214 609
keV peak in the Cs-137 window. The K-40 1460keV and Bi-214 1764 keV (labeled U) are centered
within their respective windows.
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Figure 2-G. Detector 2 spectrum logged, as survey 25-04.N01, during truck 12 after the event
showing Bi-214 609 keV peak mostly outside the Cs-137 window. Also, note the Bi-214 1764 keV and
T1-208 2614 keV windows are slightly shifted to the right. The K-40 1460keV is centered within its
window.

Page G-3



Saxton SMCM Survey

Final Report, Appendix G

Shift in Zero Offset

# Acgs

4-Plot of Net Cs-137 Measurement for Batch 0025

20 40 60 80 100 120

Run Sequence [# Acqs]

2000

1500 ;

1000 ;

500

L

.
O O 19 @

0 1
Histogram [pCi/g]

.
2

pCilg

pCilg

2
1
o]
1 . R
-4 2 0
CFD [std. dev]
2
1
K 4
c"
0 -
-1 . \
-1 0 1
Lagged [pCi/g]

Figure 3-G. Four-Plot Presentation of Truck 12 measurements before the event indicating the
system was stable up to the event occurrence. Although the system was stable, truck 12 was

completely re-measured as survey 25-04.N01

Resolution of the Event

The system continued to operate as-is taking the penalty for a 2.5% lower Cs
detection level.
Additional external cooling fans for the back of the rack as well as a roof-

mounted air-conditioner were implemented.

The system was re-tuned when the system was broken down to move to the next
location on-site. Re-tuning involved adjusting the zero offset and the system
course gain using a pulse of known magnitude at roughly 25% and 75% of full-
scale pulse height. Upon system demobilization efficiency verification may be

run using vendor prescribed procedures.
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SRA Tech Note no. 03-001 Dated 06/24/03
Author: J. J. Shonka

Comparison of SMCM Results with Laboratory-Based Measurements

When results from two different measurement methods are compared, the reasons that
differences might occur must be understood. The magnitude of these differences is important
when the reported values differ by an amount that would be significant when compared to the
applicable limits. The magnitude of the differences can also be important when the two
measurements do not agree within the uncertainties of each method. This latter issue can occur
because the results differ, but more often occurs when the stated uncertainty does not include all
sources of bias and error.

In situ measurements in support of D&D often have no positive results for contaminants of
concern. Comparison with widely distributed primordial nuclides from potassium and the
uranium and thorium primordial series provide a convenient means to assess the performance of
the in situ measurement system against laboratory results.

In comparing the lab and ficld measurements, sources of bias, when small and largely offsetting,
can often be ignored as a matter of convenience.

Laboratory measurements have good precision, and excellent control of measurement parameters
including sample geometry. However, laboratory measurements are subject to sampling
uncertainty that is typically estimated through assumptions that are not quantified. NUREG-
1501 notes that spatial variability in primordial nuclides can triple the exposure rate in a small
field. Differences between field and lab measurements can be due to inadequacy in the sampling
program for the lab samples.

Static in situ gamma spectroscopy using germanium-based detectors has been studied and
compared to lab measurements (“An In Situ Gamma-Ray Spectrometry Intercomparison”
pending Environmental Measurements Laboratory publication in Health Physics Journal). In
those comparisons, agreement to within a factor of 2 was found to be the limits of the state of the
art. Agreement, at times, would fall outside of this range, but the reasonable conjectures for the
disagreement were asserted, typically due to simplified assumptions made by one of the in situ
measurement systems.

Static in situ measurements enjoy a large field of view that typically provides an extremely large
cffective sample. The large effective sample greatly reduces sampling errors at the measurement
point. However, static measurements are subject to uncertainties due to the assumptions of
source and inherent shielding that are made to quantify the detector response.

The SMCM provides a scanning in sifu gamma spectroscopy measurement, which can provide
greater insight (than a more limited static measurement program) for the spatial source
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distribution (for measured radioactivity). However, most of the same assumptions for source and
shielding distributions (as made for static in situ measurements) are necessary to quantify the
results.

In comparing in situ field measurements with laboratory-based soil sample measurement made
using gamma spectroscopy, the following parameters (beyond calibration bias and uncertainty)
should be considered:

Percent Soil Moisture

Detector-Source Geometry

Source Distribution

Inherent Source Shielding

Sources and Treatment of Background

Degree of Sccular Equilibrium and Branching Ratio

ARl

Laboratory measurements report soil that has been dried. In situ measurements, by their very
nature, measure wet soil. The difference provides a source for bias that should be considered in
comparing lab and field measurements. The percent soil moisture typically varies from 10% to
20% by weight.

Lab measurements use well-defined detector source geometries (such as Marinelli Beakers) for
which NIST traceable calibration standards are available. In contrast, field measurements use
calibration to a NIST traceable point source with calculated response functions for assumed
source geometries. Typical geometries used include semi-infinite source with collimated or
uncollimated detectors. Other configurations include sources of limited extent for estimating
response functions for DCGL.n or for conveyor based spectrometer systems. When the
detector-source geometry does not match the assumed one, bias between the lab and field
measurements can occur.

If the source distribution in the field is not uniform, laboratory assumptions for sampling are not
met, and assumptions for field measurements to estimate response functions can introduce bias
between field and lab results. In conveyor-based systems (which are finite in size and more
sensitive to changes), these differences can be significant, particularly when an assumption of
uniform concentration for the field of view of the detector is not met.

In field measurements, assumed source distribution includes aerial variability as well as changes

with depth. Samples for lab measurements can improperly average with depth if great care is not
taken in the sampling procedure. For field measurements, the inherent source shielding assumed
for the detector can also result in bias in the reported results.

Lab results benefit from constant gecometry measurements with well-characterized backgrounds.
Field measurements often have sources of background that cannot be fully shielded and which (if
not considered) produce a bias that must be considered. For example, the monitored material on
a conveyor system may not fully shield the radioactive material present in the ground under the
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conveyor. One cannot simply take a “belt empty” background since the material in the belt will
partially shield the ground.

The SRA Subsurface Multi-spectral Contamination Monitor (SMCM) reports primordial
concentrations (potassium, uranium and thorium, KU&T) for specific in situ source geometries.
Example geometries include semi-infinite volume sources with shielded and unshielded detectors
as well as specialized gecometries such as conveyor systems. The measurements follow the
practice of aerial surveys for KU&T. Potassium is monitored directly with the 1461 keV photon
emitted in decay. Uranium and thorium are monitored using daughter products and the
assumption of secular equilibrium. Bi-214 is used for uranium, and is monitored using the 1764
keV photon. T1-208 is used for thorium, and is monitored using the 2614 keV photon.

The SMCM data analysis reports the primordial nuclides (potassium, uranium, and thorium)
since these materials are present in virtually all environmental measurements. A comparison
with laboratory measurements of soil samples is useful to identify any bias between the field
measurements and those from a laboratory. This is particularly useful when the contaminants of
concern (e.g.Cs-137) are not present at concentrations that can be measured using short duration
measurements in field conditions. Others have used the comparison with potassium in
comparing field measurements with lab results.

Figure H-1 and Figure H-2 in this appendix and associated text were taken from the Human
Health Fact Sheet ANL, July 2002: http://www.ead.anl.gov/pub/doc/NaturalDecaySeries.pdf,
and provide schematic presentations of the U-238 and Th-232 decay series.

Uranium and thorium occur in three natural decay series, headed by Uranium-238, Thorium-232,
and Uranium-235, respectively. In nature, the radionuclides in these three series are
approximately in a state of secular equilibrium, in which the activities of all radionuclides within
each series are nearly equal. Potassium does not have an extended decay chain.

When gamma spectroscopy Lab based measurements are used, the daughter product Bi-214 is
used for the uranium decay chain. To ensure equilibrium in lab measurements, best practice is to
hermetically seal the sample in a crimp “tuna” can and permit two weeks of ingrowth to occur to
ensure that Bi-214 is at equilibrium.

When the TI1-208 radionuclide is used for assessing thorium content, the 36% branching ratio
must be considered (see Figure H-2).
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L us

726 ;

. 13-Mar-2003 16:14:46

_0204N0L

186

912 :

_13-Mar-20031620:50 .

il ozosNoz ||

_39

I

971

13-Mar-2003 17:13:10

I

13-Mar-2003 17:36:12.

. 02-06NO1

251

I

3

_un

02-07.N01

i

253

1725

_ N7-Mar-2003 09:49:40 o .

02-08.NO1

23

1748

, 17-Mar-2003 10:12:06 . _

02-08.N02

L

210

1958

17-Mar-2003 14:45:04 .

_ 0209NOL

255

2213

17-Mar-200315:07:40_ . . ...

02-10.NO1

242

2455

17-Mar-2003 1531:14

~ 02-1LNOI

2490

2695

17-Mar200315:52:30 .. ...

I
]

02-12.N01

239

2934

17-Mar-2003 16:14:06

02-13.N01

177

3

I

I

I

I

I

I

I
[
{ . 17Mar-2003 09:45:20
I

[

I

I

I

[

I

I

. MTMar2003 16:37:16 ..

. 0214N0L

259

3370
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~__Survey Release Record

rSur\ ey Locatlon Code |SR-55 Batch 0003

|Survey Equipment

|Sub Surface Multi- Spectral Contammatlon Momtor N

i
]

|Survey Date {13-Mar-2003 14:15:06, 18-Mar-2003 15:49:02
[Surveyor M. Marcial _ o
|Tons Surveyed 308 - -

|Moisture Content [%] [14.1

[Dr), Densxt) [lbs/ft ] |78

|Surveyed Material |Crushed Br1ck Concrete, Tile and Grout

I 7 Table 1. SMCM andwlgl; quc_g@gatnog_g_gported in pClIg
| Iso_tope_ I Mean I| Medlan '|Mammum|M|mmumf| 2-Slgma
s [ 002 [ 003 [ oes | -032 || o018
K40 | 966 || 946 | 1473 || 034 || 219 |
fBi2ta [ 184 [ 179 | 276 | o8t [ 047 |
fm208 | o044 | o042 | o065 | -000 | 029 |
| Marinelli Sample . J
ics137 i 009 | 'L_OLZ‘_J
[x-40 [ 963 | 1.12
| I X —=| Sample Log Number 1-13280 l:——j
|B;-214___M 077 | |
[Tl 28 i o028 |
. *No Cs 137 was | dctcctcd dunng lhe esurvey. _ _
| "Ef& of Net Cs-137.Meastrement for.Batch 0003
3 3
~) S 73 S
!
i *>
;» UWM : 0 / )
-1 1000 2000 3000 4000 14 2 ) 2 4
Run Sequence [# Acqs) CFD [std. dev)
350 T 3 i
300 R N N
250 ! 2 !
i g 200 : 2, :
= 10 ! g o |
100 ! ; o /‘# I
50 | : |
P; ) p i
-1 o 1 2 3 -1 e] 1 2 3
Histogram [pCug] Lagged [pClg]
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_ Figure 2. Waterfall plot for Batch 03. The color bar is in units of gross cps.

- Table 2. Filenames for Batch 03.

| Filename __|Acquisitions| Sum of Acquisitions |
__ozorNot [ 2w st |
~03-02N01 262 T 513 ]
247 1 760
I

l Date and Time

[ ~ 17-Mar-2003 17:23:36
I . 18-Mar-200309:31:10
[ 18-Mar-200309:53:38
[ 18-Mar-2003 10:15:34
| 18-Mar200310:37:02
| 18-Mar-2003 11:02:08 ]

[ N o l_8-Mar-2903] I;25:26

b ~ 18-Mar-2003 11:47:50
|

I

i

|

I

[

I

I

]

I
I
I
I
|
I
II
J8Mar200312:0040 |
I
I
I
I
I
I
I
I

JosoaNor ol

Y | B

1008

[ A—————'
i

I
I
0304Nol | 248 ¢
__030sNot | 243 KN 1251 |
0306Not | 20 i 1s01 |
I
I
I
I

T

o3-07NoL {260 {16t ]
~ 03-08.NO1 252 . 2013 ]
 03-09.NO1 i 247 i 2260 |

18:Mar2003 1235:14 [ osoNot [ [ asto |
18-Mar-2003 12:38:30_ oo [T m [T ww N
|
|

- o i

] A!_§;lv\7{_a_[-_2_()__0_3‘l_4599:52” | 03-11.N02 .il 261 ||__A 7 2793
18-Mar-2003 14:23:10 0o 3043

__0-3Not | 233 |

ol 2er 3523 J

. N 3183
_03-16Not |

_ 03aNoL | 250

18-Mar-2003 1
18-Mar-2003 1
18-Mar-2003 15:49:02

O
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__ Survey Release Record
?ISur‘ ey Locatlon Code |SR-55 Batch 0004 o
[Survey Equipment |Sub Surface Multi- Spectral Contammatlon Momtor_

ISurve) Date ,Il3-Mar-2QO_3_}i}5Q6, 19-Mar-2003 15:54:10 M___“'
|Surve)or fIM Marcial 3 S
|Tons Sur\e)ed §|3_0¥4” o
!lMolstur_eC_or_l_t_ent [%]]13.5 ||Dr3 Densnty [lbs/ft ] !|79 o B

?IS}!‘,'_V?Y‘?_‘!M?‘,(C_"??] |Crushed BI'le Concrete, Tile and Grout

| o Table 1 SMCM and lab concentratlons reported in pCl/g -
| Isotope I Mean _»J| Median |Max|mum|Mm|mum| 2-Slgma
s [ oo oo [ ol [ 027 | o4
K40 | o966 | 949 [ 1501 | 560 || 220
Bz [ 176 | i; [ 273 || 1es [ o4
m208 [ o043 | o4z [ o039 | o027 | 027 |
t| S Marmelh Sampﬁleﬂ_d i i
fcs37 [ 005 |
iK-40 9.26 ;
:l oo : I -~ Sample Log Number 5-13283
Bi214 | 079
208 | o026 o
o ) *NoCs 137 was detected durmg lhc survey. L _
3 "Igot of Net Cs-137.Moasurement for Batch ‘0004
J 3 3
2 T T T T T T T T J 2 TTTT T T T T TS
| DW : 0
- 1000 2000 3000 4000 4 2 0 2 4
Run Sequence [# Acqs] CFD [std. dev]
350 1 3 N
300 T A L]
‘\ 250 : 2 :
& 200 j £ ]
g % 150 { 2 '
100 ! !
50 i o S !
! ] I
- y ] 4 ]
' -1 0 1 2 3 -1 0 1 2 3
Histogram [pCl/g] Lagged [pClg]
Flgure 1. Cs 137 measurement results for Batch 04 The das_hed lme is 2. 2 pCl/g alert 't limit.
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Figure 2. Waterfall plot for Batch 04. The color bar is in units of gross cps.

Table 2. Filenames for Batch 04.

August 21, 2003

[ Date and Time lL Filename ||Acquisitioﬂ[$um of Acquisitions |
] 18-Mar-2003 16:12:16 I 04-01.N01 1| 29 | 249 |
i 18-Mar-2003 16:34:10 il 04-02.N01 L 2as 494 |
{ 18-Mar-2003 17:00:10 Il 04-03.N01 it 255 || 749 |
| 18-Mar-2003 17:25:16 Il 04-04.N01 I 247 || 996 |
| 19-Mar-2003 09:40:22 il 04-05.Nol il 2517 1253 |
[ 19-Mar-2003 10:01:56 Il 04-06.N01 Il 246 | 1499 |
| 19-Mar-2003 10:24:08 Il 04-07.N01 Il 250 il 1749 |
[ 19-Mar-2003 10:45:46 I 04-08.N01 Il 244 I 1993 |
| 19-Mar-2003 11:07:30 B 04-09.N01 . 244 | 2237 |
| 19-Mar-2003 11:28:40 i 04-10.N01 i 239 | 2476 |
[ 19-Mar-2003 11:52:28 I 04-11.N01 Il 252 | 2728 |
] 19-Mar-2003 11:53:54 Il 04-12.N01 0| 7 1 2135 |
| 19-Mar-2003 14:19:42 Il 04-12.N02 Il 227 I 2962 |
| 19-Mar-2003 14:41:10 I 04-13.N01 i 243 | 3205 J
| 19-Mar-2003 15:02:12 I 04-14.N0I il 239 || 3444 |
| 19-Mar-2003 15:33:28 i 04-15.N01 )l 249 || 3693 |
{ 19-Mar-2003 15:54:10 il 04-16.N01 ]| 237 | 3930 |
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Survey Release Record
ISurvey Location Code![SR-55, Batch 0005
Survey Equipment _||Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date |13-Mar-2003 14:15:06, 20-Mar-2003 14:45:42
ISurveyor j|M Marcial

[Tons Surveyed 1305

[Moisture Content [%]]|15.5 [Dry Density [Ibs/f€’] |80

IS | S| U | S | |

[Surveyed Material lerushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.
| Isotope ” Mean " Median ”Maximum”Minimum” 2-Sigma

|Cs-137* I 007 [ -007 | o017 || -023 || oa
[K-40 | 932 || 924 || 1261 [ 541 [ 159
[Bi-214 I 181 || 180 || 357 |[ o085 || 040
|T1-208 I 043 || o042 || o061 || o028 || o020

WY | WSS | SO | Wi | " | S—" ) e—

| Marinelli Sample

|Cs-137 I 006 | | 003 |
[K-40 [ 1002 | [ 121 ]
Bize o8 | Sample Log Number 5-13285
|T1-208 | 031 | [ 0.05

*No Cs-137 was detected during the survey.

T4-Plot of Net Cs-137.Measurement for.Batch 0005,
3 3
>] B 4 2f T T T T T TS
E 2 Lo 0 SRRV TE S SRR N o *
-1 1000 2000 3000 4000 s 2 0 2 4
Run Sequence [# Acqs] CFD [std. dev]
350 ] 3 ]
300 S I L
250 ' 2 |
% 200 ! !
g I £, ]
- 150 ! 2 !
100 ] 1
] 0 »” 1
50 : :
. i P I
-1 0 1 2 3 -1 ) 1 2 3
Histogram {pCl/g] Lagged [pClig]
’F_igure 1. Cs-137 measurement results for Batch 05. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 05. The color bar is in units of gross cps.

Table 2. Filenames for Batch 05.

August 21, 2003

| Date and Time H Filename ”Acquisitionsfl Sum of Acquisitions |
i 19-Mar-2003 16:16:40 Il 05-01.N01 Il 247 Il 247 f
| 19-Mar-2003 16:38:24 i 05-02.N01 Il 247 | 494 |
{ 19-Mar-2003 16:40:28 Il 05-03.N01 Il 11 Il 505 J
| 19-Mar-2003 17:06:56 Il 05-03.N02 il 229 il 734 |
| 19-Mar-2003 17:31:30 I 05-04.N01 Il 270 Il 1004 |
| 20-Mar-2003 09:38:12 1l 05-05.N01 Il 261 Il 1265 |
{ 20-Mar-2003 09:59:52 Il 05-06.N01 I 238 1l 1503 |
| 20-Mar-2003 10:21:24 Il 05-07.N01 0| 246 i 1749 |
| 20-Mar-2003 10:45:28 | 05-08.N01 Il 240 Il 1989 |
] 20-Mar-2003 11:08:44 i 05-09.N01 Il 244 1| 2233 |
| 20-Mar-2003 11:30:36 I 05-10.N01 I 244 ! 2471 |
| 20-Mar-2003 11:52:12 1l 05-11.N01 I 244 1l 2721 |
| 20-Mar-2003 12:16:48 Il 05-12.N01 Il 246 Il 2967 |
| 20-Mar-2003 12:41:32 Il 05-13.N01 Il 247 I 3214 |
| 20-Mar-2003 14:03:34 Il 05-14.N01 Il 252 il 3466 |
| 20-Mar-2003 14:24:34 1| 05-15.N01 il 239 | 3705 |
| 20-Mar-2003 14:45:42 | 05-16.N01 Il 240 il 3945 |
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Survey Release Record

[Survey Location Code|SR-55, Batch 0006

ISurvey Equipment

|\Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date [[13-Mar-2003 14:15:06, 24-Mar-2003 12:09:28
[Surveyor M. Marcial
|Tons Surveyed ||294

IMoisture Content [%]]|l4.4

”Q'y Density [lbs/ft3]J|80

SN | Y | S | S | | S | —

ISurveyed Material ||Crushed Brick, Concrete, Tile and Grout
| Table 1. SMCM and lab concentrations reported in pCi/g. |
I Isotope ” Mean ]l Median ||Maximum”Minimunﬂ| 2-Sigma |
|Cs-137* | 006 |l -006 [ o011 ] -025 |[ o010 ]
[K-40 I 922 [ 919 || 1196 || 583 [ 126 ]
Bi-214 [ 187 || 182 || 261 [ 106 |[ 044 ]
|T1-208 | o042 || 041 || o054 || o027 | o013 |
| Marinelli Sample ]
[Cs-137 | 005 | 0.03
K40 L1036 || o aple Log Number 1-13289
o | o |
T1-208 | 030 | 0.05
*No Cs-137 was detected during the survey.
#-Rlot of Net Cs-137.Measurement for.Batch 0006,
3 3
2T T T T TTTTTTTTTTT ] S
o e o -
- 1000 2000 3000 4000 14 2 ) 2 4
Run Sequence [# Acqs) CFD [std. dev))
350 1 3 1
300 1 1
| S U e ]
=0 : ? |
o 200 I !
g | g 4 |
= 150 ! 2 |
100 : 0 , :
0 | !
3 ! " !
-1 0 1 2 3 -1 0 1 2 3
Histogram [pCl/g) Lagged [pCl/g)
IF_igure 1. Cs-137 measurement results for Batch 06. The dashed line is 2.2 pCi/g alert limit.'
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Figure 2. Waterfall plot for Batch 06. The color bar is in units of gross cps.

Table 2. Filenames for Batch 06.

| Date and Time ” Filename jIAcquisitions” Sum of Acquisitions |
] 20-Mar-2003 15:07:38 Il 06-01.N01 Il 247 0| 247 |
| 20-Mar-2003 15:28:52 Il 06-02.N01 Il 242 Il 489 |
l 20-Mar-2003 15:52:06 I 06-03.N01 Il 242 i 731 |
] 20-Mar-2003 16:13:06 1l 06-04.N01 Il 239 I 970 |
| 20-Mar-2003 16:33:42 1| 06-05.N01 Il 236 Il 1206 |
| 20-Mar-2003 16:54:36 1l 06-06.N01 Il 239 It 1445 |
( 20-Mar-2003 17:16:42 1l 06-07.N01 Il 243 | 1688 |
] 24-Mar-2003 09:15:54 | 06-08.N01 il 242 Il 1930 |
{ 24-Mar-2003 09:37:44 Il 06-09.N01 Il 243 Il 2173 |
| 24-Mar-2003 09:59:22 Il 06-10.N01 Il 190 | 2363 |
| 24-Mar-2003 10:20:46 il 06-11.N01 il 242 Il 2605 |
[ 24-Mar-2003 10:42:18 | 06-12.N01 I 246 Il 2851 |
[ 24-Mar-2003 11:06:14 It 06-13.Nol il 241 Il 3092 |
| 24-Mar-2003 11:27:18 il 06-14.N01 fl 239 Il 3331 ]
| 24-Mar-2003 11:48:36 Il 06-15.N01 fl 242 | 3573 !
| 24-Mar-2003 12:09:28 1| 06-16.N01 il 237 Il 3810 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record
ISurvey Location Code}[SR—SS, Batch 0007

|§£v_ey_g_qu_ipment ||Sub-Surface Multi-Spectral Contamination Monitor
[Survey Date ||13-Mar-2003 14:15:06, 25-Mar-2003 10:34:46
lSurveyor ”M Marcial

|Tons Surveyed ||297

[Moisture Content [%]“13.8 "&y Density [lbs/ft’]_||78

ISurveyed Material ]ICrushed Brick, Concrete, Tile and Grout
| Table 1. SMCM and lab concentrations reported in pCi/g. j
I Isotope || Mean “ Median ||MaximlRIMinimum|| 2-Sigmaﬂ
|Cs-137* [ -000 | 001 [ o021 ) -027 || o016 |
[K-40 | 916 || 914 || 1219 || 541 || 131 |
[Bi-214 I 169 || 169 || 248 |[ o069 |[ 029 |
{T1-208 | o042 || o042 | o053 || o027 | o015 |
| Marinelli Sample 7
[Cs-137 [ 003 | [ o003
K-40 . .
| , |95 | Sample Log Number 1-13293
[Bi-214 | 079 | ' [ 009 ]
[T1-208 [ 027 | [ 004 ]
*No Cs-137 was detected during the survey.
H-Rlot of Net Cs-137.Measurement for.Batch 0007,
3 3
-] 2f TTTTTTTTETTTTETTTT
g 1 g 1
] e it il ey WPV, of .
- 1000 2000 3000 4000 R ) ] 2 4
Run Sequence [# Acqs] CFD [std. dev)]
350 1 3 1
aw T N S L
250 ! 2 |
g 200 : ) :
* 150 { g |
100 | {
e i T~ |
! a !
-1 0 1 2 -1 0 1 2 3
Histogram [pClsg] Lagged [pCl/g)
|Egure 1. Cs-137 measurement results for Batch 07. The dashed line is 2.2 pCi/g alert limit.
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# Acqs

Figure 2. Waterfall plot for Batch 07. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 07.

August 21, 2003

Survey Release Record

I Date and Time || Filename ||Acquisitions]| Sum of Acquisitions |
| 24-Mar-2003 12:32:48 Il 07-01.NO1 I 225 i 225 |
| 24-Mar-2003 14:11:54 Il 07-02.N0I Il 253 Il 478 |
{ 24-Mar-2003 14:33:12 i 07-03.N01 Il 239 I 717 |
| 24-Mar-2003 14:54:24 il 07-04.N01 Il 242 Il 959 |
| 24-Mar-2003 15:15:10 Il 07-05.N01 Il 240 I 1199 |
| 24-Mar-2003 15:36:04 Il 07-06.N01 | 240 Il 1439 J
| 24-Mar-2003 16:02:34 il 07-07.N01 Il 238 Il 1677 !
| 24-Mar-2003 16:23:16 | 07-08.N01 ]| 236 Il 1913 |
( 24-Mar-2003 16:46:26 0l 07-09.N01 1 237 | 2150 |
| 24-Mar-2003 17:07:28 || 07-10.N0I i 234 Il 2384 |
[ 24-Mar-2003 17:29:12 | 07-11.NO1 il 22 | 2626 |
| 25-Mar-2003 09:08:36 Il 07-12.N0} il 257 il 2883 |
| 25-Mar-2003 09:29:26 Il 07-13.Not il 241 Il 3124 |
( 25-Mar-2003 09:50:20 Il 07-14.N01 Il 239 1 3363 |
| 25-Mar-2003 10:11:42 1l 07-15.N01 Il 239 I 3602 |
| 25-Mar-2003 10:34:46 Il 07-16.N01 Il 244 I 3846 |
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Survey Release Record

|Survey Location CodellSR—SS, Batch 0008

|Survey_121u-ipment ||Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date |13-Mar-2003 14:15:06, 25-Mar-2003 17:13:20
ISurveyor ”M Marcial

[Tons Surveyed 1299 B
[Moisture Content [%]][13.8 |[Dry Density [Ibs/f}] |81 I

lSurveyed Material “Crushed Brick, Concrete, Tile and Grout |

| Table 1. SMCM and lab concentrations reported in pCi/g. W
| Isotope “ Mean " Median ||Maxim1ﬂ|Minimum|| 2-Sigmﬂ
ICs-137* I oto || onn J 031 | -015 | o016 |
(K-40 I 924 || 924 || 1153 |[ 570 || 124 |
[Bi-214 | 172 || 12 || 265 || 100 || o023 |
|T1-208 I o042 || o042 || 053 || o027 || o014 |
| Marinelli Sample 1
Cs-137 | 008 | | 003 |
K-40 .6 I . I
l = 962 ] Sample Log Number 1-13296 L1
Bi-214 [ o084 | [ 009 ]
(T1-208 [ 032 | [ 005 ]
*No Cs-137 was detected during the survey.
B-PIiot of Net Cs-137.Measurement for.Batch 0008
3 3
2 TTTTTTTTTTTTTTT 2 TTTTTTTT T T T T T T
g 1 g1
YNNI LD L e 0 e -
- 1000 2000 3000 4000 " 2 0 2 )
Run Sequence [# Acqs) CFD [std. dev]
350 T 3 1
300 S E A L
250 : 2 |
@ 200 I I
g I 2 I
< 150 ! 2 |
100 ! !
50 | 1 i ~ i
] » |
-1 0 1 2 3 -1 0 1 2 3
Histogram {pClg] Lagged [pClg]
Iﬂgure 1. Cs-137 measurement results for Batch 08. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 08. The color bar is in units of gross cps.

Table 2. Filenames for Batch 08.

| Date and Time || Filename "Acquisitions” Sum of Acquisitions |
[ 25-Mar-2003 10:56:32 Il 08-01.N01 | 243 Il 243 |
[ 25-Mar-2003 11:17:38 0l 08-02.N01 Il 242 Il 485 |
| 25-Mar-2003 11:37:32 | 08-03.N01 1| 228 | 713 |
| 25-Mar-2003 11:58:56 il 08-04.NO1 0| 243 Il 956 |
| 25-Mar-2003 12:21:36 il 08-05.N01 Il 242 Il 1198 |
| 25-Mar-2003 12:46:50 | 08-06.N01 | 260 | 1458 |
| 25-Mar-2003 13:59:42 il 08-07.N01 Il 252 Il 1710 |
[ 25-Mar-2003 14:20:56 il 0s-08.No1 || 243 1l 1953 - |
| 25-Mar-2003 14:42:04 il 08-09.N01 il 244 | 2197 |
| 25-Mar-2003 15:03:12 1| 08-10.N01 I 241 | 2438 |
| 25-Mar-2003 15:25:56 I 08-11.N01 Il 243 Il 2681 |
] 25-Mar-2003 15:47:14 Il 08-12.N01 Il 244 Al 2925 |
| 25-Mar-2003 16:08:48 Il 08-13.N01 It 242 Il 3167 |
{ 25-Mar-2003 16:32:04 Il 08-14.N01 Il 243 Il 3410 |
{ 25-Mar-2003 16:53:32 Il 08-15.N01 I 245 Il 3655 |
{ 25-Mar-2003 17:13:20 1| 08-16.N01 ]| 219 It 3874 |
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Survey Release Record

[Survey Location Code|SR-55, Batch 0009

lSurvey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date [[13-Mar-2003 14:15:06, 26-Mar-2003 15:26:34
|Surveyor ||M Marcial
|Tons Surveyed ||299

[Moisture Content [%]][11.7 [Dry Density [ibs/t€] (69

|
|
|
|
I
|

|Surveyed Material ||Crushed Brick, Concrete, Tile and Grout
l Table 1. SMCM and lab concentrations reported in pCi/g. I
I Isotope ” Mean " Median ||Maximum“Minimum|| 2-Sigma |
|Cs-137* | 002 || 002 |f 022 || -014 | 012 |
[K-40 [ 919 | 920 [ 1252 || s71 [ 137 |
[Bi-214 I 179 || 178 || 266 || o089 || 034 |
T1-208 [ o041 || o041 | o057 |[ o026 |[ 012 |
| Marinelli Sample |
|Cs-137 | 006 | | 0.3
K4 .
l = 0 IL_93¢ | Sample Log Number 1-13300 II,
[Bi-214 [ 076 | [ 0.09
T1-208 | 030 | [ 005
*No Cs-137 was detected during the survey.
4-Plot of Net Cs-137.Measurement for,.Batch 0009
3 3
2 T T T T T T 2f T T T TN
3 1 g
O RN bt 0 )
- 1000 2000 3000 4000 14 2 o 2 4
Run Bequence # Acqs] CFD [std. dev]
350 T 3 ]
200 S R S L]
250 ' 2 |
g 20 ! = :
= 150 ! 2! !
100 | 1
- i o y 4 s
X l i I
-1 1) 1 2 3 -1 0 1 2 3
Histogram [pCl/g) Lagged [pCig)
Iﬂgure 1. Cs-137 measurement results for Batch 09. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 09. The color bar is in units of gross cps.

Table 2. Filenames for Batch 09.

August 21, 2003

[ Date and Time ]I Filename ||Acquisitions” Sum of Acquisitionﬂ
| 26-Mar-2003 09:19:56 i 09-01.N01 | 254 il 254 I
[ 26-Mar-2003 09:40:24 Il 09-02.N01 Il 236 Il 490 |
| 26-Mar-2003 10:00:32 i 09-03.N01 Il 230 1l 720 |
] 26-Mar-2003 10:21:28 i 09-04.N01 | 241 | 961 |
| 26-Mar-2003 10:42:36 Il 09-05.N01 il 243 Il 1204 |
| 26-Mar-2003 10:58:22 Il 09-06.N01 Il 176 Il 1380 |
| 26-Mar-2003 11:06:48 Il 09-06.N02 Il 74 Il 1454 |
| 26-Mar-2003 11:30:24 | 09-07.N01 0| 248 | 1702 |
| 26-Mar-2003 11:51:24 Il 09-08.N01 | 242 Il 1944 |
[ 26-Mar-2003 12:12:18 | 09-09.N01 | 241 Il 2185 |
{ 26-Mar-2003 12:33:18 Il 09-10.N01 Il 242 Il 2427 |
[ 26-Mar-2003 12:53:30 Il 09-11.N01 i 216 Il 2643 |
{ 26-Mar-2003 14:01:40 il 09-12.N01 bl 256 i 2899 |
i 26-Mar-2003 14:22:36 I 09-13.No1 Il 241 Il 3140 |
| 26-Mar-2003 14:43:36 Il 09-14N01 || 242 || 3382 J
{ 26-Mar-2003 15:04:44 Il 09-15.N01 It 244 Il 3626 J
| 26-Mar-2003 15:26:34 I 09-16.N01 ]| 244 | 3870 |
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Survey Release Record

[Survey Location Code||SR-55, Batch 0010

IMy_Equ_ipment ||Sub-Surface Multi-Spectral Contamination Monitor
|Survey Date ||13-Mar-2003 14:15:06, 27-Mar-2003 12:54:38
|Surveyor ”M Marcial

|Tons Surveyed ||303

|Moisture Content [%]!|13.3

|[Dry Density [Ibs/f€’] _|[70

|Surveyed Material l|Crushed Brick, Concrete, Tile and Grout
| Table 1. SMCM and lab concentrations reported in pCi/g. |
I Isotope || Mean ” Median ||Maximum!|Minimum" 2-Sigma |
|Cs-137* [ o002 | o002 [ o021 || -018 [ o012 |
[K-40 [ 914 || 915 || 1162 || 549 || 120 |
[Bi-214 I 174 [ 174 [ 263 )| o094 || o029 |
[T1-208 | o042 || o041 | o050 || 027 | o011 |
| Marinelli Sample |
[Cs-137 [ o0.08 | | 0.03
K . .
I ,-40 L9356 ] Sample Log Number 1-13308 113 |
[Bi-214 [_ost |
|T1-208 | 028 | 0.05
*No Cs-137 was detected during the survey.
K-Plot of Net Cs-137.Measurement for,Batch 0010.
3 3
S | e —————
g g
O [PPAANIA s MR ot .,
-1 1000 2000 3000 4000 " 0 2 4
Run Sequence # Acqs) CFD {std. dev))
350 1 3 ]
300 I Y S I
250 ! 2 |
g 20 : ) :
= 150 ! g 1 :
100 | I
E i i i
. ! i " I
-1 1) 1 2 3 -1 0 1 2 3
Histogram [pCi/g) Lagged [pCi/g]
Iﬁgure 1. Cs-137 measurement results for Batch 10. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 10. The color bar is in units of gross cps.

Table 2. Filenames for Batch 10.

August 21, 2003

| Date and Time " Filename "Acquisitiog” Sum of Acquisitions |
| 26-Mar-2003 15:47:44 il 10-01.N01 fl 235 il 235 i
| 26-Mar-2003 16:08:36 | 10-02.N01 Il 239 i 474 |
[ 26-Mar-2003 16:30:34 il 10-03.N01 Il 252 il 726 |
[ 26-Mar-2003 16:54:32 Il 10-04.N01 1 241 il 967 |
[ 26-Mar-2003 17:16:06 1l 10-05.N01 Il 233 1l 1200 J
| 27-Mar-2003 09:12:40 Il 10-06.NO1 Il 256 I 1456 |
| 27-Mar-2003 09:33:46 | 10-07.N01 i 241 i 1697 |
[ 27-Mar-2003 09:55:56 il 10-08.N0O1 il 251 il 1948 |
| 27-Mar-2003 10:17:24 i 10-09.N0O1 il 242 il 2190 |
| 27-Mar-2003 10:38:24 il 10-10.N01 | 241 | 2431 |
[ 27-Mar-2003 11:01:36 il 10-11.N01 | 239 i 2670 |
( 27-Mar-2003 11:23:04 Il 10-12.N01 I 245 il 2915 ]
| 27-Mar-2003 11:47:58 | 10-13.N01 il 261 1l 3176 |
| 27-Mar-2003 12:09:50 Il 10-14.N01 Il 241 1l 3417 |
| 27-Mar-2003 12:31:12 | 10-15.N01 Il 244 il 3661 |
[ 27-Mar-2003 12:54:38 Il 10-16.N01 Il “260 I 3921 |
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Survey Release Record
|Survey Location Code”SR—SS, Batch 0011
|Survey_E_qument |\Sub-Surface Multi-Spectral Contamination Monitor

|Survey Date [113-Mar-2003 14:15:06, 31-Mar-2003 11:21:38
[Surveyor ”M Marcial

[Tons Surveyed 301

[Moisture Content [%]![13.1 |Dry Density [1bs/f€’] |[71

ISurveyed Material  ||Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g. ]

| Isotope || Mean " Median ||Maximum”Minimum” 2-Sigma ]
|Cs-137+ | o001 | o000 | o020 || -018 | o010 |
[K-40 I 897 || 898 || 1198 || se62 || 122 |
[Bi-214 | 165 || 166 || 239 || 10t | 024 |
|T1-208 | o042 || o042 I o054 |[ 024 || o015 |

|

| Marinelli Sample

[Cs-137 [ 007 | o003 |
|K.'4° 926 | Sample Log Number 1-13331 [ 100 ]
[Ti-208 [ o031 | [ oos ]

*No Cs-137 was detected during the survey,

#-Rlot of Net Cs:137.Measurement for.Batch 0011,
3 3
2 TTTTTTTTTTTTTTT 1 of TTTTTT T TTTTETTT
g 1 g1
O [T A mipermiaded sy i byt o} .
- 1000 2000 3000 4000 L 2 ) 2 4
Run Sequence # Acqs] CFD [std. dev]
350 7 3 i
300 R E I i
= | : : |
g 200 | £ : |
= 150 ! 2 | i
! !
100 [ 0 F- 4 | |
50 J ! ' ‘
] I
N ! A ] ‘
- o 1 2 3 -1 o 1 2 3
Histogram [pCl/g] Lagged [pClg] I
|F_igure 1. Cs-137 measurement results for Batch 11. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 11. The color bar is in units of gross cps.

1000

1500

2000

2500

3000

3500

500

Table 2. Filenames for Batch 11.

August 21, 2003

Survey Release Record

| Date and Time || Filename ||Acquisitions!| Sum of Acquisitions |
| 27-Mar-2003 14:00:48 1l 1-01Nol || . 250 il 250 |
| 27-Mar-2003 14:21:30 Il 11-02.No1 Il 237 | 487 |
| 27-Mar-2003 14:43:16 Il 11-03.N01 | 240 Il 727 |
( 27-Mar-2003 15:04:56 1| 11-04.N01 | 242 Il 969 |
| 27-Mar-2003 15:27:42 Il 11-05.N01 \ 243 i 1212 |
| 27-Mar-2003 15:48:44 Il 11-06.N01 | 241 i 1453 |
| 27-Mar-2003 16:09:18 Il 11-07.N01 Il 235 Il 1688 |
{ 27-Mar-2003 16:29:58 il 11-08.NO1 Il 238 Il 1926 |
| 27-Mar-2003 16:51:34 Il 11-09.N01 il 247 Il 2173 |
[ 27-Mar-2003 17:13:58 ﬁl 11-10.N01 I 235 1l 2408 |
| 31-Mar-2003 09:33:20 1l 11-11.N01 Ji 268 Il 2676 |
[ 31-Mar-2003 09:54:16 | 11-12.N01 1l 241 1l 2917 |
| 31-Mar-2003 10:15:22 l 11-13.N01 i 241 Il 3158 |
| 31-Mar-2003 10:36:56 I 11-14.N01 il 248 Il 3406 |
| 31-Mar-2003 10:58:00 Il 11-15.N01 | 242 il 3648 |
| 31-Mar-2003 11:21:38 i 11-16.N01 Il 245 l 3893 |
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Survey Release Record
[Survey Location Codel|SR-55, Batch 0012 |
Survey Equipment |\Sub-Surface Multi-Spectral Contamination Monitor |

[Survey Date ||13-Mar-2003 14:15:06, 01-Apr-2003 09:39:46 |
[Surveyor M. Marcial |
|Tons Surveyed 11301 |
|Moisture Content [%1“13.9 |[my Density [lbs/ft’]_”76 |

|

|Surveyed Material  ||Crushed Brick, Concrete, Tile and Grout

’ Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope “ Mean || Median ![Maximum"Minimunm 2-Sigma |
|Cs-137* [ 005 [ o008 |[ 043 | -033 | o023 |
[K-40 | 919 || 916 || 1675 || 557 || 146 |
Bi-214 I 174 || 170 || 272 |[ o069 || 038 |
|T1-208 I o042 || o042 || o082 || o026 || o022 |
I Marinelli Sample |
(Cs-137 | 006 | | 0.03
K40 965 | ample Log Number 5-13334
[Bi-214 079 | [ 009 |
[T1-208 | 030 | [ 005 ]

*No Cs-137 was detected during the survey.

l.Riot of Net Cs-137_.Measurement for.Batch_ 0012,

3 3

2 T TTT T T T T T T T T T 4 2 T T T T T T T TS
S 1 g 1
[=9 =

1000 2000 3000 4000 N 2 0 2 2

Run Sequence [# Acqs] CFD [std. dev]
350 ' 3 ,
i I
300 T 1 | ___ e
250 ! 2 |
g 200 ! 2, |
= 150 ! 2 !
I s i
100 : o )" :
50
I I
A ] 4 i
A o 1 2 3 -1 0 1 2 3

Histogram [pCi/g] Lagged [pClg]

IEigure 1. Cs-137 measurement results for Batch 12. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 12. The color bar is in units of gross cps.

Table 2. Filenames for Batch 12,

Date and Time

Filename lecquisitioE" Sum of Acquisitions |

August 21, 2003

Survey Release Record

|
| 31-Mar-2003 11:43:26 1201800 | 244 Il 244 |
[ 31-Mar-2003 12:06:28 It 1220N01 | 45 || 489 |
( 31-Mar-2003 12:27:24 If 1203801 || 241 | 730 i
{ 31-Mar-2003 12:49:42 | 12-04.N01 i 250 | 980 |
{ 31-Mar-2003 14:21:12 Il 1205N01 || 252 || 1232 |
| 31-Mar-2003 14:41:58 Il 1220680t [ 239 || 1471 |
[ 31-Mar-2003 15:02:50 il 1207.N01 || 239 Il 1710 |
[ 31-Mar-2003 15:24:00 Il 12-08N01 ] 241 | 1951 |
| 31-Mar-2003 15:46:16 Il 12-09.N0I 0l 242 || 2193 |
| 31-Mar-2003 16:09:12 Il 12-10N01 | 267 | 2460 |
[ 31-Mar-2003 16:30:06 Il 12-11N01 || 22 | 2702 |
| 31-Mar-2003 16:51:00 Il 12-12N01 | 240 | 2942 |
| 31-Mar-2003 17:12:08 Il 12-13N01 | 25 || 3177 I
| 31-Mar-2003 17:33:08 |l 12214800 | 29 | 3406 1
| 01-Apr-2003 05:19:08 Il 12-15.N01 Il 255 il 3661 |
| 01-Apr-2003 09:39:46 Il 12-16.N01 il 235 il 3896 |
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Survey Release Record
ISurvey Location Code”SR—SS, Batch 0013
|Survey Equipment "Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-Mar-2003 14:15:06, 01-Apr-2003 16:06:16
ISurveyor |IM. Marcial

ITons Surveyed ]|298

[Moisture Content [%]H13.8 ”&y Density [lbs/fP]JI79

[Surveyed Material ||Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
[ JIsotope || Mean | Median |Maximum![Minimum) 2-Sigma |
|Cs-137+ - -001 [ 003 [ 024 || -038 || o025 |
[K-40 [ 919 || 919 || mnso || 613 | 120 |
[Bi-214 | 182 f| 179 || 262 | 110 || 037 |
T1-208 | 043 || o043 || o054 || o028 | o015 |

|

| Marinelli Sample

|Cs-137 | 005 | [ 003 |
IK.-40 L9495 ] Sample Log Number 1-13333 ST
[Bi-214 [_oss | 00 |
[T1-208 [ 031 | [ 005 ]

*No Cs-137 was detected during the survey.

[1-Plot of Net Cs-137.Measurement for.Batch.0013;

pCifg

1000 2000 3000 4000 T4 -2 0 2 4
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350 . 3
300 :
250 ! 2
§ 200 : 2 1
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]
]
]
]
i

100 ;
m
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2
Histogram [pClig} Lagged [pCl/g)

[Fjgure 1. Cs-137 measurement results for Batch 13. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 13. The color bar is in units of gross cps.

Table 2. Filenames for Batch 13.

| Date and Time II Filename ||Acquisitionsl| Sum of Acquisitions I
[ 01-Apr-2003 10:00:30 1l 13-01.N01 1 237 1l 237 |
( 01-Apr-2003 10:21:48 il 13-02.N01 Il 244 | 481 |
| 01-Apr-2003 10:42:54 i 13-03.N01 I\ 241 Il 722 |
| 01-Apr-2003 11:05:14 il 13-04.N01 il 240 Il 962 |
| 01-Apr-2003 11:26:32 i 13-05.N01 il 242 | 1204 |
| 01-Apr-2003 11:47:50 il 13-06.N01 I 243 Il 1447 |
[ 01-Apr-2003 12:08:46 | 13-07.N01 0| 240 1l 1687 |
[ 01-Apr-2003 12:30:42 i 13-08.N01 il 244 Il 1931 |
( 01-Apr-2003 12:51:54 1l 13-09.N01 Il 235 | 2166 |
( 01-Apr-2003 14:00:22 i 13-10.N0O1 1| 249 Il 2415 |
| 01-Apr-2003 14:21:30 i 13-11.N01 1l 245 Il 2660 |
| 01-Apr-2003 14:42:52 Il 13-12.N01 1 244 ) 2904 |
[ 01-Apr-2003 15:03:38 1l 13-13.N01 | 238 | 3142 |
( 01-Apr-2003 15:24:20 Il 13-14.N01 il 236 Il 3378 |
| 01-Apr-2003 15:45:24 | 13-15.N01 I 236 1| 3614 |
| 01-Apr-2003 16:06:16 1l 13-16.N01 Il 240 Il 3854 |
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Survey Release Record
|Survey Location Code”SR-SS, Batch 0014
ISurvey ' Equipment l\Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-Mar-2003 14:15:06, 02-Apr-2003 14:25:18
|Surveyor ”M Marcial

[Tons Surveyed ”303

IMoisture Content [%]“14.2 Jlmy Density_.[lbs/ft:’]Jl82

[Surveyed Material ||Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope ” Mean “ Median "Maximum!lMinimum" 2-Sigma |
|Cs-137* [ oo4a || o004 | o022 | -014 | o013 |
(K40 [ 927 || 926 | 1257 [ 59 || 129 |
[Bi-214 [ 172 || 172 | 233 || 104 || 025 |
|T1-208 | o4t | o041 || o050 | 026 || o014 |

|

| Marinelli Sample

Cs-137 | 009 | | 003 |
IK,_40 I_87 | Sample Log Number 1-13342
[Bi-214 I o070 | [ 008 ]
|T1-208 It 028 | [ 005 ]

*No Cs-137 was detected during the survey.

-Plot of Net Cs-137_Measurement for.Batch.0014.
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IEigure 1. Cs-137 measurement results for Batch 14. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 14, The color bar is in units of gross cps.

Table 2. Filenames for Batch 14,

August 21, 2003

| Date and Time “ Filename ||Acquisitions!| Sum of Acquisitions |
| 01-Apr-2003 16:27:54 Il 14-01.NO1 Il 243 1| 243 |
( 01-Apr-2003 16:50:34 Il 14-02.N0! Il 252 Il 495 |
( 01-Apr-2003 17:13:44 | 14-03.N01 I 249 Il 744 |
| 02-Apr-2003 09:07:44 i 14-04.N01 Il 269 il 1013 |
( 02-Apr-2003 09:28:54 il 14-05.N01 Il 243 | 1256 |
[ 02-Apr-2003 09:51:56 i 14-06.N01 Il 244 Il 1500 |
[ 02-Apr-2003 10:12:58 Il 14-07.N01 ) 243 Il 1743 |
l 02-Apr-2003 10:33:56 Il 14-08.N01 il 240 | 1983 !
l 02-Apr-2003 10:54:32 Il 14-09.NO1 Il 238 Il 2221 ]
[ 02-Apr-2003 11:15:40 Il 14-10.N01 il 241 Il 2462 |
[ 02-Apr-2003 11:37:06 l 14-11.N01 il 243 Il 2705 |
{ 02-Apr-2003 11:58:52 ]| 14-12.N01 Il 244 Il 2949 |
| 02-Apr-2003 12:20:12 il 14-13.N01 i 242 Il 3191 |
| 02-Apr-2003 12:42:30 i 14-14.Nol Il 224 i 3415 I
| 02-Apr-2003 14:03:50 1l 14-15.N01 il 268 I 3683 |
| 02-Apr-2003 14:25:18 i 14-16.N01 i 243 1l 3926 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2

Survey Release Record



Survey Release Record

ISurvey Location Code]lSR—SS, Batch 0015

|Survey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor
[Survey Date [l13-Mar-2003 14:22:12, 03-Apr-2003 11:39:52
|Surveyor ”M Marcial

lTons Surveyed ||300

|M0isture Content [%]'\|12.6

[Dry Density [Ibs/ft’] |75

[Surveyed Material

”Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope ” Mean “ Median “Maximum”Minimum]I 2-Sigma |
|Cs-137* [ o1 j[ o010 [ o040 | -007 || o013 |
[K-40 I 924 |[ 926 [ 1269 [ 578 [ 133 |
Bi-214 | 167 [ 167 || 245 || o066 | o028 |
[TI-208 [ 041 [ o041 || o052 || o026 | o014 |

|

Marinelli Sample

[Cs-137 | o010 | [ 003
[K-40 931 |
= Sample Log Number 5-13350
[Bi-214 [ _os6 |
T1-208 | 034 | 0.05
*No Cs-137 was detected during the survey.
k-Plot of Net Cs-137.Measurement for Batch 0015
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|F_igure 1. Cs-137 measurement results for Batch 15. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 15. The color bar is in units of gross cps.

Table 2. Filenames for Batch 15.

August 21, 2003

I Date and Time || Filename ﬂAcquisitions” Sum of Acquisitions ]
| 02-Apr-2003 14:46:04 il 15-01.N01 1l 236 il 236 |
| 02-Apr-2003 15:06:46 Il 15-02.N01 1l 238 I 474 |
| 02-Apr-2003 15:27:48 Il 15-03.N01 il 240 Il 714 |
| 02-Apr-2003 15:48:42 | 15-04.N01 il 240 Il 954 i
| 02-Apr-2003 16:10:38 Il 15-05.N01 I 246 Il 1200 |
| 02-Apr-2003 16:32:30 Il 15-06.N01 il 245 I 1445 |
[ 02-Apr-2003 16:54:24 il 15-07.N01 i 248 Il 1693 |
| 02-Apr-2003 17:16:30 1 15-08.N01 Il 240 Il 1933 |
| 03-Apr-2003 09:07:56 Il 15-09.N01 1 270 | 2203 |
| 03-Apr-2003 09:29:04 Il 15-10.NO1 i 244 | 2447 B
( 03-Apr-2003 09:51:28 I 15-11.N01 I 239 \ 2686 |
{ 03-Apr-2003 10:11:58 I 15-12.N01 Il 233 Il 2919 ]
{ 03-Apr-2003 10:32:50 | 15-13.N01 Il 239 Il 3158 ]
| 03-Apr-2003 10:57:20 Il 15-14.N01 Il 261 Il 3419 J
| 03-Apr-2003 11:02:38 I 15-15.N01 Il 50 il 3469 |
| 03-Apr-2003 11;18:14 Il 15-15.N02 Il 172 | 3641 |
| 03-Apr-2003 11:39:52 | 15-16.N01 i 246 Il 3887 J
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Survey Release Record

[Survey Location Code|SR-55, Batch 0016

Survey Equipment

||Sub-Surface Multi-Spectral Contamination Monitor

|Survey Date |[13-Mar-2003 14:22:12, 07-Apr-2003 08:59:54
[Surveyor M. Marcial
|Tons Surveyed ||306

[Moisture Content [@”13.1

IDry Density_[lbs/ft’]_“69

1
Histogram [pCifg)

|Surveyed Material  |[Crushed Brick, Concrete, Tile and Grout
| Table 1. SMCM and lab concentrations reported in pCi/g. 1
| Isotope |l Mean “ Median "Maximum”Minimum" 2-Sigma |
[Cs-137* | 013 [ o017 || o041 | -028 || 027 |
[K-40 {933 || 935 || 1212 || s18 || 121 |
[Bi-214 | 172 || 170 || 248 || 08 || 036 |
(T1-208 | 04t || o042 [ 052 || o023 | o014 |
I Marinelli Sample ]
|Cs-137 | 009 | 0.02
K-4 .
| = 0 977 | Sample Log Number 1-13354
[Bi-214 o075 ]
|T1-208 |_035 | 0.05
*No Cs-137 was detected during the survey.
K-Plot of Net Cs-137.Measurement for.Batch 0016.
3 3
2f T T T T T 2f TTTTTTTTTTTTTTTT
g 1 g1
of ""‘WW"L,.,.M ] of )
-1 1000 2000 3000 4000 4 2 0 2 4
Run Sequence [# Acgs) CFD [std. dev]
350 T 3 ]
300 Y O T
250 ! 2 !
g 200 ! 2 :
% 1m0 : g ! !
| |
122 : o / !
| |
- 0 2 ' 3 1 o 2 l 3

1
Lagged [pClg]

Llfigure 1. Cs-137 measurement results for Batch 16. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 16. The color bar is in units of gross cps.

Table 2. Filenames for Batch 16.

August 21, 2003

| Date and Time || Filename "Acquisitions” Sum of Acquisitions |
| 03-Apr-2003 12:01:46 il 16-01.NO1 i 245 | 245 |
| 03-Apr-2003 12:23:10 Il 16-02.N01 il 245 Il 490 |
[ 03-Apr-2003 12:46:28 Il 16-03.N01 | 255 | 745 |
[ 03-Apr-2003 14:00:24 1l 16-04.N01 Il 257 il 1002 |
[ 03-Apr-2003 14:22:04 Il 16-05.N01 it 243 i 1245 |
[ 03-Apr-2003 14:43:14 Il 16-06.N01 il 242 I 1487 i
( 03-Apr-2003 15:04:22 Il 16-07.N01 Il 241 Il 1728 |
[ 03-Apr-2003 15:26:00 il 16-08.NO1 i 248 Il 1976 |
| 03-Apr-2003 15:47:58 i 16-09.N01 Il 245 Il 2221 |
( 03-Apr-2003 16:10:08 1l 16-10.N01 Il 247 | 2468 |
| 03-Apr-2003 16:33:12 | 16-11.NO1 | 247 | 2715 |
| 03-Apr-2003 16:54:28 I 16-12.N01 Il 244 | 2959 |
| 03-Apr-2003 17:16:08 Il 16-13.N01 | 243 | 3202 |
| 07-Apr-2003 08:59:54 Il 16-14.N01 il 754 | 3956 |
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Survey Release Record

lSurvey Location CodeflSR-SS, Batch 0017

[My y Equipment ||Sub-Surface Multi-Spectral Contamination Monitor
|Survey Date ]|13-Mar—2003 14:22:12, 08-Apr-2003 08:32:58
[Surveyor M. Marcial

ITons Surveyed ][307

|Moisture Content [%1”12.1

[Dry Density [Ibs/ft’] |68

I | N | N | U | N | A | S

[Surveyed Material  ||Crushed Brick, Concrete, Tile and Grout
| Table 1. SMCM and lab concentrations reported in pCi/g. l
| Isotope ” Mean " Median ”Maximum”Minimum” 2-Sigma |
Cs-137* [ -0a1 |[ -omm |[ o010 || -049 [ 014 |
[K-40 It 926 || 919 || 1380 || -3.07 || 18 |
[Bi-214 | 184 || 179 || 340 J| o079 || o045 |
|T1-208 | 043 || o041 || o069 || o024 || 025 |
I Marinelli Sample |
Cs-137 | 007 | | 003 |
IK_-40 882 | Sample Log Number 1-13357
[Bi-214 [ o080 ] [ 010 |
[T1-208 [ 032 | [ 006 ]

*No Cs-137 was detected during the survey.

[4-Blot of Net Cs-137_Moasurement for.Batch 0017,
3

pCi/g
pCYy

1 1
Histogram [pCifg] Lagged [pClig)
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-1 s " -1 A
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350 7 3 ]
I !
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I |
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I 0 . I
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IF_igure 1. Cs-137 measurement results for Batch 17. The dashed line is 2.2 pCi/g alert limit.f
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Figure 2. Waterfall plot for Batch 17. The color bar is in units of gross cps.

Table 2. Filenames for Batch 17.

| Date and Time || Filename ||Acquisitions}l Sum of Acquisitions |

| 07-Apr-2003 09:49:36 1l 17-01.N01 Il 491 Il 491 |

| 07-Apr-2003 11:49:42 Il 17-01.N02 | 505 I 996 |

( 07-Apr-2003 15:57:34 I 17-01.N03 Il 2208 Il 3204 |

( 07-Apr-2003 16:22:18 Il 17-01.N04 | 271 1| 3475 |

g 08-Apr-2003 08:32:58 il 17-01.N05 Il 496 1l 3971 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2

August 21, 2003 Survey Release Record



Survey Release Record
ISurvey Location Code}lSR—SS, Batch 0018
Survey Equipment ”Sub-Surface Multi-Spectral Contamination Monitor

ISurvey Date ]|13-Mar-2003 14:22:12, 08-Apr-2003 15:29:06
lSurveyor ”M Marcial

ITons Surveyed “301

IMoisture Content [%]|[12.3 [Dry Density [1bs/ft’] |69

S | WU | UUNIUOH | SUSIRI | S | S—— | —

|Surveyed Material ||Crushed Brick, Concrete, Tile and Grout

[ Table 1. SMCM and lab concentrations reported in pCi/g.

|
[ Isotope || Mean || Median ”Maximum”Minimumll 2-Sigma |
|Cs-137* [ 008 |[ o008 [ 035 || 012 |[ 013 |
[K-40 I 922 || 908 || 1341 || 491 | 192 |
[Bi-214 [ 170 || 167 | 307 || o078 || o041 |
T1-208 [ 043 J[ o042 |[ o062 | 027 || o024 |

|

| Marinelli Sample

|Cs-137 I o010 | | 004 |
K-40 9.36 1.20
| = I | Sample Log Number 5-13358 l:—_——]
[Bi-214 o8 ]
[T1-208 | o020 | 0.05
*No Cs-137 was detected during the survey.
B-Piot of Net Cs-137_Measurement for.Batch 0018,
3 3
2 T T T T T T ] 2f T T T T T T T T T T T T
0 WGt | o} . "
-1 1000 2000 3000 4000 g 2 0 2 4
Run Sequence [# Acqs] CFD [std. dev.]
350 T 3 T
300 S R A T
250 ! 2 !
« 200 1 1
& | g, i
= 150 | 2 |
100 | o , !
50 : i
] i !
-1 4] 1 2 3 -1 o] 1 2 3
Histogram [pClrg] Lagged [pCl/g)
@gure 1. Cs-137 measurement results for Batch 18. The dashed line is 2.2 pCi/g alert limit.!
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Figure 2. Waterfall plot for Batch 18. The color bar is in units of gross cps.

Table 2. Filenames for Batch 18.

| Date and Time jl Filename j[AcquisitionsH Sum of Acquisitions I
| 08-Apr-2003 11:51:14 Il 18-061.N0I Il 2182 il 2182 |
| 08-Apr-2003 14:25:50 Il 18-01.N02 Il 930 Il 3162 |
| 08-Apr-2003 15:29:06 i 18-01.N03 0| 726 Il 3888 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record

ISurvey Location Code||SR-55, Batch 0019

ISurvey Equipment IlSub-Surface Multi-Spectral Contamination Monitor
[Survey Date |[13-Mar-2003 14:22:12, 09-Apr-2003 13:42:40
[Surveyor |IM. Marcial

|Tons Surveyed ”302

[Moisture Content [%)]][14.4 |Dry Density [Ibs/ft’] |68

|Surveyed Material HCrushed Brick, Concrete, Tile and Grout

S | RN | SU— | S—" ] Seeniw | ——" ) S—

| Table 1. SMCM and lab concentrations reported in pCi/g.

| Isotope ” Mean J| Median ||MaximlLrﬂ|Minimum” 2-Sigma |
[Cs-137* [ o000 ][ -00t |[ o020 | -025 |[ o016 |
[K-40 [ 907 || 909 || 1201 | 538 || 118 |
[Bi-214 | 182 [ 183 [ 267 | 109 || 031 |
T1-208 [ o042 [ o042 [ o051 || o028 || o012 |
| Marinelli Sample |
Cs-137 [ 008 | 003 |
[k-40 930 ] ST
Sample Log Number 1-
Em o | ample Log Number 1-13365
T1-208 [ 032 | 005 |
*Na Cs-137 was detected during the survey.
4-Plot of Net Cs-137.Measurement for_Batch 0019,
3 3
2T T T TTTTTTTT 20 T T T TS
g 1 g1
0 MMWWWM of | :
-1 1000 2000 3000 4000 4 2 0 2 4
Run Sequence [# Acqs] CFD [std. dev]
350 1 3 1
300 S N A -
250 ! 2 !
g 200 : g !
= 150 ! g ! :
100 | o !
2 | ' |
. ) 4 . !
-1 0 1 2 3 -1 0 1 2 3
Histogram [pCi/g] Lagged [pClUp]
|ﬁgure 1. Cs-137 measurement results for Batch 19. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 19. The color bar is in units of gross cps.

Table 2. Filenames for Batch 19.

| Date’and Time || Filename "Acquisitions” Sum of Acquisitions |
[ 08-Apr-2003 15:52:10 Il 19-01.N0O! | 249 il 249 |
| 08-Apr-2003 16:13:50 Il 19-01.N02 Il 241 | 490 |
| 09-Apr-2003 11:39:14 | 19-03.N01 | 2663 | 3153 |
| 09-Apr-2003 13:42:40 Il 19-04.N01 il 756 || 3909 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record

lSurvey Location Codei[SR—SS, Batch 0020 |
|Survey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor |
[Survey Date ||13-Mar-2003 14:22:12, 14-Apr-2003 08:40:56 |
ISurveyor "M Marcial ]
|Tons Surveyed “302 |
[Moisture Content [%]|[14.7 [Dry Density [1bs/tt’] |69 |
|Surveyed Material ||Crushed Brick, Concrete, Tile and Grout |

| Table 1. SMCM and lab concentrations reported in pCi/g.

| Isotope || Mean || Median ||Maximum”Minimum" 2-Sigma |
[Cs-137* [ 007 ][ 008 || 024 |[ -017 || o011 |
[K-40 [ 940 |[ 920 |[ 1309 || 559 || 168 |
[Bi-214 [ 175 [ 172 [ 302 || 102 || 036 |
|T1-208 [ 043 [ o042 [ o060 [ 029 || 023 |
[ Marinelli Sample J
|Cs-137 | 007 | | 002 |
K-4 . .
| = 0 959 | Sample Log Number 1-13368
[Bi-214 o8 |
|T1-208 | o028 | 0.05
*No Cs-137 was detected during the survey.
@-Plot of Net Cs-137 Measurement for Batch 0020
3 3
e ] S mmm s
O PPor s v Rl | (1] B
! 1000 2000 3000 4000 s 2 o 2 4
Run Sequence [# Acqs] CFD [std. dev)]
350 0 3 ]
30 S N A
20 | : :
g 200 | e |
= 150 : g ! !
100 | o » |
50 | |
! i !
-1 4] 1 2 3 -1 0 1 2 3
Histogram [pCl/g] Lagged [pClig]
|F‘igure 1. Cs-137 measurement results for Batch 20. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 20. The color bar is in units of gross cps.

Table 2. Filenames for Batch 20.

I Date and Time || Filename ||Acquisitions” Sum of Acquisitions |
| 14-Apr-2003 08:40:56 i 20-0L.NO1 Il 1468 i 1468 i
| 14-Apr-2003 08:39:56 Il 20-02.N01 Il 246 1| 1714 |
{ 10-Apr-2003 10:44:04 || 20-03.N0} Il 1956 Il 3670 |
| 10-Apr-2003 11:06:04 Il 20-04.N01 I 242 \ 912 ]
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record

ISurvey Location Code”SR—SS, Batch 0021

|Survey y Equipment ||Sub—Surface Multi-Spectral Contamination Monitor

J
|
[Survey Date |l13-Mar-2003 14:22:12, 14-Apr-2003 09:15:50 |
ISurveyor ||M Marcial ]
[Tons Surveyed 1302 |
[Moisture Content [%]]{13.3 |Dry Density [1bs/f*] |[72 |
[Surveyed Material ”Crushed Brick, Concrete, Tile and Grout |
| Table 1. SMCM and lab concentrations reported in pCi/g. [
| Isotope “ Mean " Median ”Maximum”Minimum” 2-Sigma ]
|Cs-137* [ 008 |[ o008 [ o028 | -016 || o015 |
[K-40 [ 920 || 928 || 1413 || 527 || 143 |
Bi-214 [ [ w269 | 092 [ 032 |
[T1-208 [ o042 [ o042 |[ o358 | o025 | o017 |
| Marinelli Sample |
[Cs-137 | o005 | | 0.03
K-4 . .
| - 0 934 | Sample Log Number 5-13371
[Bi-214 o7 ]
T1-208 | 027 | [ 005 |
*No Cs-137 was detected during the survey.
B-Plot of Net Cs-137.Measurement for.Batch 0021]
3 3
-] 2f TTTTTTTT T TS
g 1 g1
0 W—mw 4 o} .
- 1000 2000 3000 4000 4 2 ) 2 4
Run Sequente [# Acqs] CFD [std. dev]
350 0 3 T
300 S N A I
250 : 2 :
« 200 ] ]
g | 5‘ 1 |
x 1s0 ! 2 :
100 : o V4 :
50 : :
! » ]
-1 0 1 2 3 -1 o] 1 2 3
Histogram {pCl/g) Lagged [pCi/g)
Iﬁgure 1. Cs-137 measurement results for Batch 21. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 21. The color bar is in units of gross cps.

Table 2. Filenames for Batch 21.

I Date and Time ” Filename ”Acquisitions” Sum of Acquisitions ]

| 10-Apr-2003 11:47:54 | 21-01.N01 Il 469 1| 469 |

| 10-Apr-2003 14:26:30 Il 21-02.Nol Il 1221 Il 1690 |

[ 10-Apr-2003 15:33:28 Il 21-02.N02 || 738 Il 2428 |

| 10-Apr-2003 15:54:14 I 21-03.N01 I 241 1| 2669 |

| 10-Apr-2003 16:17:24 | 21-04.N01 Il 245 Il 2914 |

| 14-Apr-2003 08:54:22 Il 21-05.N01 Il 748 Il 3662 |

| 14-Apr-2003 09:15:50 Il 21-06.N01 Il 246 i 3908 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record
ISurvey Location Code}[SR—SS, Batch 0022
[[Sub-Surface Multi-Spectral Contamination Monitor

[Survey Equipment

[Survey Date ||13-Mar-2003 14:22:12, 14-Apr-2003 15:54:44
|Surveyor ||M Marcial
ITons Surveyed ”304

IMoisture Content [2/9_]“13.5 IMy Density [lbs/ft’]J|70
|\Crushed Brick, Concrete, Tile and Grout

|Surveyed Material

| Table 1. SMCM and lab concentrations reported in pCi/g. |
| Isotope || Mean ” Median ”Maximum”Minimum" 2-Sigma |
[Cs-137* | o012 || o012 || 035 |[ 004 || 012 |
[K-40 | 922 | 921 |[ 1200 || 587 || 123 |
[Bi-214 | 169 [ 169 || 233 || o070 | o027 |
|T1-208 | o042 || o042 || o054 || 026 || o015 |
| Marinelli Sample |
[Cs-137 | 006 | | 003
IK_-40 [IEXZI Sample Log Number 1-13370
[Bi-214 [_oss |
T1-208 [ 033 | 0.05
*No Cs-137 was detected during the survey.
H-Plot of Net Cs-137-Measurement for Batch 0022

3 3

2 T T TTTT T T T - 20 TTTTTTETTETET T T TN

Y ol e S I PP I o

- 1000 2000 3000 4000 4 2 0 2 1

Run Sequence [#Acqs) CFD [std. dev.]}
350 7 3 ]
300 A R A L]
250 ! 2 |
g 200 : 2 :
3 10 ! g ! :

100 I 0 r 4 |

50 ! :

- ) 1 2 : 1 0 1 2 : 3

Histogram [pCi/g] Lagged [pCl/g)
Iﬁgure 1. Cs-137 measurement results for Batch 22. The dashed line is 2.2 pCi/g alert limit.!
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Figure 2. Waterfall plot for Batch 22. The color bar is in units of gross cps.

Table 2. Filenames for Batch 22,

| Date and Time || Filename |[Acquisitions” Sum of Acquisitions |

[ 14-Apr-2003 11:44:54 il 22-01.N01 Il 1700 1l 1700 |

| 14-Apr-2003 15:54:44 | 22-02.N01 i 2236 Jil 3936 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record
[Survey Location Code||SR-55, Batch 0023

Survey Equipment "Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-Mar-2003 14:22:12, 15-Apr-2003 14:15:58
ITons Surveyed "300
[Moisture Content [%]]{12.7 |[Dry Density [Ibs/ft’] |71

|
|
|
ISurveyor ||M Marcial I
|
|
l

[Surveyed Material |[Crushed Brick, Concrete, Tile and Grout

[ Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope || Mean " Median ”Maximum]IMinimum" 2-Sigma ]
[Cs-137* [ o011 |[ o010 | 027 || -010 |[ o015 |
[K-40 [ 940 || 928 || 1387 || 543 |[ 180 |
[Bi-214 [ 179 I 174 | 261 || 114 |[ o040 |
T1-208 | 043 || o042 || o064 || o025 || o025 |

|

I Marinelli Sample

Cs-137 | 005 | | 003 |
IK._40 I 932 | Sample Log Number 1-13373 E
[Bi-214 | o083 | [ 010 |
|T1-208 | 032 | [ 006 |

*No Cs-137 was detected during the survey.

f-Plot of Net Cs-137.Measurement for. Batch 0023,
3 3
I ] 2f T T T T T T T
g 1 g
O P it | 0 )
- 1000 2000 3000 4000 4 2 0 2 4
Run Sequence [# Acqs) CFD [std. dev.]
350 7 3 T
300 i1 e R
250 ! 2 !
© 200 ! !
& 1 £ 4 1
~ 150 | < !
1 !
100 I o > |
50 ! 1
] 1
| 1 |
A o 1 2 3 -1 o 1 2 3
Histogram [pCifg) Lagged [pClg]
IF_igure 1. Cs-137 measurement results for Batch 23. The dashed line is 2.2 pCi/g alert limit.!
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Figure 2. Waterfall plot for Batch 23. The color bar is in units of gross cps.

Table 2. Filenames for Batch 23.

| Date and Time “ Filename "Acquisitions” Sum of Acquisitions |
| 14-Apr-2003 16:18:08 1| 23-01.N01 Il 236 1l 236 [
| 15-Apr-2003 10:56:02 Il 23-02.N01 Il 2191 Il 2427 I
| 15-Apr-2003 11:39:36 | 23-02.N02 Il 437 Il 2914 !
| 15-Apr-2003 14:15:58 Il 23-03.N01 Il 973 1l 3887 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record

[Survey Location Code|[SR-55, Batch 0024

Survey Equipment "Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-Mar-2003 14:22:12, 16-Apr-2003 11:20:28
|Surveyor ||M Marcial
[Tons Surveyed 1301

|Moisture Content [%1“13.7

| Dry Density [Ibs/f€’] _|[70

[Surveyed Material ||Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g. ]
l Isotope || Mean || Median ”Maximum”Minimum” 2-Sigma |
Cs-137* [ 019 [ o019 [ o053 | -006 |[ o016 |
[K-40 [ 969 |[ 953 [ 1502 || 658 || 187 |
[Bi-214 [ 18 || 175 | 309 || o041 | o047 |
TI-208 [ 043 || o042 |[ 063 || 028 | o024 |
[ Marinelli Sample ]
[Cs-137 | 006 | | 003 |
[K,-40 IL_o49 | Sample Log Number 1-13380 [E
[Bi-214 | o082 | [ o.10

[T1-208 031 ] [ 005 ]

*No Cs-137 was detected during the survey.
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%-Plot of Net Cs-137.Measurement for.Batch 0024,
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[E[gure 1. Cs-137 measurement results for Batch 24. The dashed line is 2.2 pCi/g alert limit.!
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Figure 2. Waterfall plot for Batch 24. The color bar is in units of gross cps.

Table 2. Filenames for Batch 24.

[ Date and Time || Filename ||Acquisitions!| Sum of Acquisitions |
{ 15-Apr-2003 15:40:30 [l 24-01.N01 il 974 il 974 |
| 15-Apr-2003 16:02:00 It 24-01.N02 il 243 It 1217 |
| 15-Apr-2003 16:21:26 il 24-02.N01 il 219 il 1436 |
| 16-Apr-2003 11:20:28 | 24-03.N01 | 2459 i 3895 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record
|Survey Location CodeflSR—SS, Batch 0025

ISurvey Equipment ”Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date [|[13-Mar-2003 14:22:12, 17-Apr-2003 09:41:48
[Surveyor M. Marcial

|Tons Surveyed ||302

|Moisture Content [%1”13.5 Iﬁy Density [lbs/ft’]j|72

|Surveyed Material ||Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope ” Mean || Median ||Maximum}|Minimum]| 2-Sigma |
Cs-137* | o10 || o100 || o052 J| -021 |[ o030 |
[K-40 I 939 || 929 || 1408 [ 605 |[ 170 |
[Bi-214 169 || 168 [ 28 || o049 [ 039 |
|T1-208 | 043 || 043 || om | 027 || 023 |
| Marinelli Sample |
Cs-137 | 007 | 10.03
K40 L9499 | guuble Log Number 5-13386
[Bi-214 [ o089 ]
|T1-208 | 032 | 0.06

*No Cs-137 was detected during the survey.

“4-Plot of Net Cs-137_Measurement for.Batch 0025,
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IF_igure 1. Cs-137 measurement results for Batch 25. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 25. The color bar is in units of gross cps.

Table 2. Filenames for Batch 25.

I Date and Time ” Filename WlAcquisitions” Sum of Acquisitions |
{ 16-Apr-2003 11:41:52 1l 25-01.N01 Il 235 || 235 |
| 16-Apr-2003 13:23:02 Il 25-02.N01 | 501 Il 736 |
| 16-Apr-2003 15:54:22 il 25-02.N02 | 1694 Il 2430 |
l 17-Apr-2003 07:52:50 | 25-04.N01 i 259 Il 2689 I
[ 17-Apr-2003 09:19:30 Il 25-05.N01 1l 972 Il 3661 i
| 17-Apr-2003 09:41:48 1l 25-06.N01 il 248 i 3909 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record
ISurvey Location CodeflSR—SS, Batch 0026
Survey Equipment |[Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-Mar-2003 14:22:12, 17-Apr-2003 16:18:54
ISurveyor "M Marcial

|Tons Surveyed ||307

|Moisture Content [Zo]”13.7 Ilgw Density [lbs/ft’]J|70

|Surveyed Material “Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope " Mean " Median ”Maximum”Minimum” 2-Sigma ]
ICs-137* | 014 || -013 || o026 || -060 | 017 |
[K-40 [ 901 || 895 | 1202 |[ s00 || 139 |
[Bi-214 [ 163 || 162 |[ 284 || o041 || o029 |
|T1-208 [ 043 j[ 043 |[ 053 | 028 || o014 |

l

| Marinelli Sample

|Cs-137 | 009 | | 0.04
[K-40 936 |
= Sample Log Number 5-13389
[Bi-214 o83 |
|T1-208 | 033 | 0.06
*No Cs-137 was detected during the survey.
H-Plot of Net Cs-137.Measurement for,Batch 0026,
3 3
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Llfigure 1. Cs-137 measurement results for Batch 26. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 26. The color bar is in units of gross cps.

Table 2. Filenames for Batch 26.

| Date and Time || Filename |IAcquisitions]| Sum of Acquisitions]
| 17-Apr-2003 11:48:38 il 26-01.N01 Il 1477 Il 1477 |
| 17-Apr-2003 15:56:44 I 26-02.N01 i 2252 il 3729 |
[ 17-Apr-2003 16:18:54 il 26-03.N01 1 238 Il 3967 |
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 2
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Survey Release Record
lSurvey Location Code}lSR—SS, Batch 0027
|Survey y Equipment ”Sub-Surface Multi-Spectral Contamination Monitor

|Survey Date ||13-Mar-2003 14:22:12, 21-Apr-2003 14:48:20
ISurveyor “M Marcial

|Tons Surveyed "304

[Moisture Content [%]][13.7 [Dry Density [Ibs/ft’] |65

ISurveyed Material ”Crushed Brick, Concrete, Tile and Grout

I Table 1. SMCM and lab concentrations reported in pCi/g. J
| Isotope ]I Mean ” Median “Maximum |Minimum]l 2-Sigma |
|Cs-137+ | 012 [ -0a2 | o025 | -056 || o021 |
[K-40 [ 922 || 909 || 1435 || se8 || 155 |
Bi-214 | 17 || 170 || 28 |[ 067 || 039 |
|T1-208 [ 043 ][ o043 | 070 || 027 || o024 |
| Marinelli Sample |
ICs-137 | 007 | | 003 |
K40 946 || qumple Log Number 1-13400
[Bi-214 080 |
|T1-208 | 031 | 0.05

*No Cs-137 was detected during the survey.

T_Plot of Net Cs-137.Measurement for.Batch 0027,
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@gure 1. Cs-137 measurement results for Batch 27. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 27. The color bar is in units of gross cps.

Table 2. Filenames for Batch 27.

| Date and Time || Filename ”Acquisitions” Sum of Acquisitions |
| 21-Apr-2003 08:56:24 il 27-01.N01 Hi 748 Il 748 |
[ 21-Apr-2003 11:48:46 Il 27-01.N02 il 1952 | 2700 |
| 21-Apr-2003 14:48:20 i 27-02.N0l Il 1238 | 3938 |
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Survey Release Record

|Survey Location Code||SR-55, Batch 0028

|Survey Equipment |\Sub-Surface Multi-Spectral Contamination Monitor
|Survey Date |13-Mar-2003 14:22:12, 22-Apr-2003 12:58:52
|Surveyor ”M Marcial

|Tons Surveyed ||307

|Moisture Content [%]”13.7

[Dry Density [1bs/ft*] |70

|Surveyed Material

||Crushed Brick, Concrete, Tile and Grout

[ Table 1. SMCM and lab concentrations reported in pCi/g.

|

| Isotope ” Mean ” Median IIMaximum”Minimum" 2-Sigma l
ICs-137* [ -016 | -015 || o007 || -046 | o017 |
(K-40 N 924 | 900 || 1301 [ 566 || 1.63 |
IBi-214 I 17 [ 170 [ 237 || o088 || o030 |
[T1-208 [ 043 ][ 043 ][ o066 || 028 || 022 |
| Marinelli Sample |
Cs-137 | o008 | | 003 |
};-2014 ” zg; J' Sample Log Number 5-13413 -I:—(l);;
[T1-208 [ 030 ] [ 006 |

*No Cs-137 was detected during the survey.
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IF_igure 1. Cs-137 measurement results for Batch 28. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 28. The color bar is in units of gross cps. .

Table 2. Filenames for Batch 28.

| Date and Time || Filename "Acquisitions]l Sum of Acquisitions I
| 21-Apr-2003 15:53:32 i 28-01.NO1 1l 750 | 750 |
{ 21-Apr-2003 16:16:24 1l 28-02.N01 Il 257 Il 1007 |
| 22-Apr-2003 08:48:44 Il 28-03.N0I Il 745 il 1752 |
| 22-Apr-2003 09:31:22 1l 28-03.N02 1l 488 | 2240 |
{ 22-Apr-2003 11:39:26 Il 28-03.N03 Il 1465 I 3705 |
| 22-Apr-2003 12:58:52 I 28-04.N0I il 267 | 3972 |
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Survey Release Record

|Survey Location CodeflSR—SS, Batch 0029

Survey Equipment ”Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date [[13-Mar-2003 14:22:12, 23-Apr-2003 10:22:10
|Surveyor "M Marcial

|Tons Surveyed ||305

|Moisture Content [Zo]”lo.l ||D_ry Density [lbs/ft3]_||71

|Surveyed Material ||Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope “ Mean || Median ]lMaximum!lMinimum" 2-Sigma ]
|Cs-137* | -010 || -011 || o020 | -037 || o014 |
[K-40 | 880 || 867 || 1198 || 550 || 156 |
[Bi-214 | 158 || 158 || 234 || o060 || 029 |
{T1-208 | o043 || o042 |f o067 | 027 || 025 |

|

| Marinelli Sample

|Cs-137 | o010 | | 004

K40 IL_928 | Sample Log Number 5-13428 I—I—J
l 0.10

Bi-214 I o8 |
|T1-208 | 033 |

| 0.06 ]

*No Cs-137 was detected during the survey.

M-Plot of Net Cs-137.Measurement for.Batch 0029,
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|£igure 1. Cs-137 measurement results for Batch 29. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 29. The color bar is in units of gross cps.

Table 2. Filenames for Batch 29.

| Date and Time T[ Filename ||Acquisitions“ Sum of Acquisitions |
| 22-Apr-2003 13:49:58 I 29-01.N01 Il 545 || 545 |
[ 22-Apr-2003 15:55:04 il 29-02.N01 | 1420 0l 1965 al
{ 22-Apr-2003 16:18:16 i 29-03.N01 || 249 il 2214 |
| 23-Apr-2003 08:55:54 I 29-04.N01 i 745 Il 2959 |
{ 23-Apr-2003 10:22:10 il 29-04.N02 Il 988 I 3947 |
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Survey Release Record
[Survey Location Code|SR-55, Batch 0030
|Survey Equipment |\Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date 113-Mar-2003 14:22:12, 24-Apr-2003 08:38:54
[Surveyor ”M Marcial

|Tons Surveyed ”289

[Moisture Content [%]]|14.3 [Dry Density [Ibs/ft’] |88

ISurveyed Material ”Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g. J
| Isotope ” Mean " Median IMaximum"Minimum" 2-Sigma |

|Cs-137* I 002 || -003 || o031 | -023 |[ o019 |
[K-40 | 910 || 894 [ 1399 |[ 566 || 164 |
[Bi-214 | 161 || 161 | 240 || o047 || 029 |
|T1-208 | o044 || o043 [ o066 |[ 028 || 022 |
I Marinelli Sample ]
|Cs-137 | o004 | 0.03
IK_'40 L9359 ] Sample Log Number 1-13459
[Bi-214 [ _ost_]
T1-208 | o030 | [ 005
*No Cs-137 was detected during the survey.
H-Plot of Net Cs-137.Measurement for,Batch 0030
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IF_igure 1. Cs-137 measurement results for Batch 30. The dashed line is 2.2 pCi/g alert limit.'
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Figure 2. Waterfall plot for Batch 30. The color bar is in units of gross cps.

Table 2. Filenames for Batch 30.

I Date and Time " Filename ||Acquisitions]| Sum of Acquisitions]
| 23-Apr-2003 11:26:58 Il 30-01.NO} il 704 i 704 |
| 23-Apr-2003 11:49:22 Il 30-02.No1 i 235 I 939 |
[ 23-Apr-2003 14:30:02 1| 30-03.N0} i 1238 | 2177 |
[ 23-Apr-2003 15:37:20 | 30-03.N02 1l 591 | 2768 |
| 23-Apr-2003 15:59:02 Il 30-03.N03 I 245 1 3013 |
! 23-Apr-2003 16:18:38 I 30-04.N01 I 217 1 3230 |
| 24-Apr-2003 08:38:54 1l 30-05.N01 Il 509 il 3739 |
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Survey Release Record
[Survey Location Code|{SR-55, Batch 0031
ISurvey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-Mar-2003 14:22:12, 24-Apr-2003 15:39:52
lSurveyor ”M Marcial

ITons Surveyed ||3 19

[Moisture Content [%])[12.8 |[Dry Density [Ibs/ft’] |81

[Surveyed Material HCrushed Brick, Concrete, Tile and Grout

I Table 1. SMCM and lab concentrations reported in pCi/g.

| Isotope ” Mean ]I Median J[Maximum”Minimum" 2-Sigma I
ICs-137* | 011 || -o11 || o019 || -041 | o011 |
(K40 [ 925 || 906 || 1567 || 422 || 177 |
Bi-214 | 162 |[ 160 [ 258 || 009 || 039 |
[T1-208 [ o044 |[ o042 || o065 |[ 027 |[ 030 |
| Marinelli Sample ]
Cs-137 | 007 | 0.03
IK:40 L 95 | Sample Log Number 5-13456
[Bi-214 o077 ]
T1-208 [ 033 | 0.06
*No Cs-137 was detected during the survey.
M-Plot of Net Cs-137.Measurement for.Batch 0031;
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Igigure 1. Cs-137 measurement results for Batch 31. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 31. The color bar is in units of gross cps.

Table 2, Filenames for Batch 31.

| Date and Time " Filename ”Acquisitions” Sum of Acquisitions |
| 24-Apr-2003 11:51:48 Il 31-01.NOI il 2215 Il 2215 |
| 24-Apr-2003 15:39:52 Il 31-02.N01 1l 1907 Il 4122 |
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Survey Release Record

|Survey Location Code|SR-55, Batch 0032

|Survey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-Mar-2003 14:22:12, 28-Apr-2003 14:07:18
|Surveyor "M Marcial

ITons Surveyed ”283

[Moisture Content [%]][9.8 |Dry Density [Ibs/fe’] |86

|Surveyed Material "Crushed Brick, Concrete, Tile and Grout

N | (Y | Y |

Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope || Mean || Median ||Maximum}|Minimum” 2-Sigma |
|Cs-137* | -009 || -010 || o025 || -040 || o016 |
(K40 | 920 [ 904 || 1299 |[ 536 || 18 |
[Bi-214 | 167 || 163 || 294 [ 053 || o040 |
|Ti-208 | o043 || o041 |[ o068 || 027 || 033 |
l Marinelli Sample I
Cs-137 | 008 | | 005 |
[K.-40 823 ] Sample Log Number 4-13477 ,::1 2l
[Bi-214 [ 070 ] [ 012 ]
[T1-208 [ 031 ] [ 007 ]

*No Cs-137 was detected during the survey.

K-Plot of Net Cs-137.Measurement for Batch 0032
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lﬂgure 1. Cs-137 measurement results for Batch 32. The dashed line is 2.2 pCi/g alert limit.'
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Figure 2. Waterfall plot for Batch 32. The color bar is in units of gross cps.

Table 2. Filenames for Batch 32.

[ Date and Time " Filename "Acquisitions” Sum of Acquisitions |
| 24-Apr-2003 16:00:08 i 32-01.N01 Il 229 I 229 |
| 24-Apr-2003 16:19:34 Il 32-02.N01 il 218 il 447 |
| 28-Apr-2003 11:41:44 g 32-03.N01 il 2714 i 3161 |
| 28-Apr-2003 14:07:18 Il 32-04.N01 il 504 0| 3665 |
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Survey Release Record
[Survey Location Code||SR-55, Batch 0033

[Survey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor

|
|
[Survey Date |[13-Mar-2003 14:22:12, 29-Apr-2003 11:09:34 |
|Surveyor HM Marcial |
|Tons Surveyed ]|301 ]
IMoisture Content [%]/[3.6 [Dry Density [Ibs/ft’] |87 |
[Surveyed Material ||Crushed Brick, Concrete, Tile and Grout |
I Table 1. SMCM and lab concentrations reported in pCi/g. ]
| Isotope || Mean ” Median ||Maximum”Minimum|| 2-Sigma !
|Cs-137* [ -0a7 [ -0a5 |f o013 | -067 | o021 |
[K-40 | 876 || 856 [ 1263 || 585 || 193 |
[Bi-214 | 173 || 168 | 300 || o098 | 059 |
|T1-208 [ 040 || o039 || o060 || 023 || 030 |
| Marinelli Sample |
[Cs-137 [ o010 | 0.03
|K.-40 868 | Sample Log Number 5-13496
[Bi-214 | o074 | | 0.09
[T1-208 [ 025 | [ 005 |

*No Cs-137 was detected during the survey.

[a-Plot of Net Cs-137.Measurement for.Batch 0033
3 3

2FVF—FFF—"F""F—"F"7"7""7""7"7—"7"7— 4 2y =7 T~ T T T 7777777~ E

pCily
pClg

1000 2000 3000 4000 -4 -é 0 2 4
Run Sequence [# Acqs] CFD [std. dev]
350 T 3 ]
I !
300 } |----—————————- _}_ ———
250 1 1
» | 1 !
£ ! g !
!
- 150 1 =0 1
100 : o !
1 -1 1
50 | i
F 4 | 2 1
-2 -1 0 1 2 3 -2 -1 ] 1 2 3
Histogram [pCi/g) Lagged [pClg)

IF_igure 1. Cs-137 measurement results for Batch 33. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 33. The color bar is in units of gross cps.

Table 2. Filenames for Batch 33.

[ Date and Time II Filename |[Acquisitions]| Sum of Acquisitions |
( 28-Apr-2003 15:33:34 1l 33-01.N01 Il 975 )| 975 |
| 28-Apr-2003 15:54:40 H 33-02.N01 Il 247 Il 1222 |
| 28-Apr-2003 16:14:08 Al 33-03.N01 Il 206 ] 1428 ]
| 29-Apr-2003 10:48:04 I 33-04.N0I Il 2219 1l 3647 |
( 29-Apr-2003 11:09:34 Il 33-04.N02 I 250 il 3897 |
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Survey Release Record
[Survey Location Code:lSR-SS, Batch 0034
|Survey_§gu_ipment ||Sub-Surface Multi-Spectral Contamination Monitor

|Survey Date ||13-Mar-2003 14:22:12, 30-Apr-2003 11:37:02
ISurveyor HM Marcial

ITons Surveyed ”299

|Moisture Content [%]“14.4 ”m} Density [lbs/ft3]J|78

ISurveyed Material  [[Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope ” Mean || Median ||Maximum}|Minimum|| 2-Sigma |
|Cs-137* | -007 || -007 || o019 | -035 | o016 |
[K-40 | 956 || o928 || 1437 || 535 || 213 |
[Bi-214 [ 175 f 171 | 294 || 069 || 043 |
T1-208 [ o045 || o043 || o067 [ 026 || 034 |

|

I Marinelli Sample

|Cs-137 [ 007 | | 003 |
[K-40 992 |
= Sample Log Number 5-13510
[Bi-214 o080 ]
(T1-208 | 030 | 0.05
*No Cs-137 was detected during the survey.
K-Rlot of Net Cs-137_Measurement for.Batch 0034,
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Iﬁgure 1. Cs-137 measurement results for Batch 34. The dashed line is 2.2 pCi/g alert limit.

SHONKA RESEARCH ASSOCIATES, INC. Page 1 of 2
August 21, 2003 Survey Release Record



500

1000

3500

Figure 2. Waterfall plot for Batch 34. The color bar is in units of gross cps.

Table 2. Filenames for Batch 34.

| Date and Time || Filename ||Acquisitions“ Sum of Acquisitions]
{ 29-Apr-2003 11:29:44 || 34-01.NO1 Il 212 | 212 |
{ 29-Apr-2003 15:01:52 Il 34-02.N01 I 263 Il 475 |
| 29-Apr-2003 15:32:38 | 34-02.N02 i 243 | 718 1
| 29-Apr-2003 15:53:30 i 34-03.N01 1| 242 Il 960 |
[ 29-Apr-2003 16:13:12 | 34-04.N01 I 219 il 1179 |
| 30-Apr-2003 11:37:02 Il 34-05.N01 il 2691 il 3870 |
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Survey Release Record

lSurvey Location CodeflSR—SS, Batch 0035

|
||Sub-Surface Multi-Spectral Contamination Monitor |

[Survey Equipment

[Survey Date ||13-Mar-2003 14:22:12, 01-May-2003 09:59:36
ISurveyor ”M Marcial

ITons Surveyed ”304

IMoisture Content [%]“13.2

"_D_ry Density [lbs/ft3]J|87

|Surveyed Material

”Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g. ]
| Isotope | Mean | Median [Maximum!Minimum| 2-Sigma |
|Cs-137* | 009 || -009 J| o014 || -033 || o014 |
[K-40 | 944 || 935 [ 1358 || 572 || 191 |
[Bi-214 | 169 || 166 || 292 | o074 || o036 |
|T1-208 Il 045 || o043 || o064 || o028 || 034 |
| Marinelli Sample |
|Cs-137 | o007 | 003 |
K-40 . .
K IL_992 | q\nole Log Number 1-13547
[Bi-214 [ ost |
(T1-208 [ 033 | 0.05
*No Cs-137 was detected during the survey.
H-Plot of Net Cs-137.Measurement for Batch 0035,
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Iﬂgure 1. Cs-137 measurement results for Batch 35. The dashed line is 2.2 pCi/g alert limit.|
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Figure 2. Waterfall plot for Batch 35. The color bar is in units of gross cps.

Table 2. Filenames for Batch 35.

| Date and Time ” Filename WIAcquisitionsfl Sum of Acquisitions |
| 30-Apr-2003 15:50:34 il 35-01.N01 | 2209 il 2209 [
| 30-Apr-2003 16:11:08 i 35-02.N01 Il 227 Il 2436 |
| 01-May-2003 09:59:36 Il 35-03.N01 il 1502 1l 3938 |
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Survey Release Record
|Survey Location Code”SR-SS, Batch 0036
ISurvey Equipment |\Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-Mar-2003 14:22:12, 05-May-2003 08:08:54
|Surveyor ”M Marcial

|Tons Surveyed ”300

[Moisture Content [%]'[11.7 |Dry Density (ibs/ft’] |83

ISurveyed Material ||Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g.

| Isotope || Mean " Median ||Maximum”Minimum|| 2-Sigma I
Cs-137* [ -008 [ -008 | o011 || -030 || o014 |
[K-40 | 885 || 873 || 1544 || 541 || 164 |
Bi-214 | 164 || 164 || 237 || o8 || o034 |
|T1-208 | o043 || o043 || o065 || o025 || o024 |
| Marinelli Sample |
|Cs-137 | 006 | 0.03
IK,-40 [ 848 | Sample Log Number 1-13585
[Bi-214 [
|T1-208 Il 026 | 0.04
*No Cs-137 was detected during the survey.
@-Plot of Net Cs-137.Measurement for.Batch 0036,
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IEigure 1. Cs-137 measurement results for Batch 36. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 36. The color bar is in units of gross cps.

Table 2. Filenames for Batch 36.

| Date and Time || Filename ||Acquisitions!| Sum of Acquisitions l
| 01-May-2003 11:04:38 Il 3sotNol || 728 || 728 |
( 01-May-2003 11:47:02 Il 36-01.N02 It 458 Il 1186 |
| 01-May-2003 15:30:48 I 36-02.N01 Il 1931 1l 3117 |
| 01-May-2003 15:54:32 Il 36-02.N02 Il 275 Il 3392 |
{ 01-May-2003 16:17:40 | 36-03.N01 Il 234 i 3626 |
| 05-May-2003 08:08:54 I 36-04.N01 I[ 258 i 3884 |
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Survey Release Record

ISurvey Location Code|SR-55, Batch 0037

[Survey Equipment |ISub-Surface Multi-Spectral Contamination Monitor
[Survey Date ||13-Mar-2003 14:22:12, 05-May-2003 14:47:00
|Surveyor HM Marcial

[Tons Surveyed “292

[Moisture Content [%]][13.9

|IDry Density [Ibs/ft’] _||75

|Surveyed Material

”Crushed Brick, Concrete, Tile and Grout

| Table 1. SMCM and lab concentrations reported in pCi/g. |
| Isotope || Mean || Median ||Maximumf|Minimum" 2-Sigma I
|Cs-137* [ 013 J| -013 | o016 |[ -038 || 014 |
[K-40 | 923 || 907 || 135 || 606 || 170 |
Bi-214 I 191 |[ 18 || 28 || 107 || o041 |
|T1-208 | 044 f| o043 || o066 | o026 || o029 |
| Marinelli Sample |
Cs-137 I 007 | | 0.03
[K-40 Il 962 | [ 117
Sample L -
Biats T oss | ample Log Number 5-13584
T1-208 [ 033 | 0.06
*No Cs-137 was detected during the survey.
@-Plot of Net Cs-137.Measurement for.Batch.0037,
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IF_igure 1. Cs-137 measurement results for Batch 37. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 37. The color bar is in units of gross cps.

Table 2. Filenames for Batch 37.

I Date and Time |[ Filename "Acquisitions“ Sum of Acquisitions |
| 05-May-2003 11:41:40 i 37-01.NO1 Il 2392 Il 2392 |
( 05-May-2003 14:47:00 Il 37-02.N01 | 1389 Il 3781 |
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Survey Release Record

ISurvey Location Code}lSR-SS, Batch 0038

ISurvey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor
[Survey Date |[13-Mar-2003 14:22:12, 05-May-2003 16:28:48
[Surveyor ||M Marcial

ITons Surveyed ”82

|M0isture Content [%]H14.8

[Dry Density [Ibs/ft’] |71

[Surveyed Material ||Crushed Brick, Concrete, Tile and Grout
l Table 1. SMCM and lab concentrations reported in pCi/g. J
| Isotope || Mean ” Median IMaximumj'lMinimum" 2-Sigma }
|Cs-137* [ -007 J[ -007 ][ o010 ]| -083 | o021 |
[K-40 | 936 || 920 || 1478 || 492 || 153 |
[Bi-214 | v77 || 176 || 433 || o099 || 031 |
{T1-208 [ o044 || o043 || o054 || o027 || 017 |
| Marinelli Sample ‘
Cs-137 | 006 | | 002 |
IK__40 I o7 | Sample Log Number 1-13603
[Bi-214 [T
T1-208 | 027 | 0.04
*No Cs-137 was detected during the survey.
|4-Plot of Net Cs-137 Measurement for Batch 0038’
3 3
2 T 2 - - — —
ﬁ 1 1
© Kirysitte, ° —
-1 1 J -1 '/-f
-2 -2
1000 2000 3000 4000 -4 -2 o] 2 4
Run Sequence [# Acqs] CFD [std. dev]
350 3
300 | ff— — — — — _4_ -
250
§ 2° | ! |
x 150 o
0 | T |
o -
A | . |
-2 -1 (4] 1 2 3 -2 -1 0 1 2 3

Histogram [pCl/g]

Lagged [pCi/g]

|§gure 1. Cs-137 measurement results for Batch 38. The dashed line is 2.2 pCi/g alert limit.
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Figure 2. Waterfall plot for Batch 38. The color bar is in units of gross cps.

Table 2. Filenames for Batch 38.

| Date and Time J| Filename "Acquisitions” Sum of Acquisitions I
[ 05-May-2003 16:28:48 Il 38-01.N01 0| 1059 | 1059 |
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Survey Release Record B
[Survey Location Code!|SR-62, Batch 0001, (SRA Batch 0039) |
[Survey ' Equipment I[Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date ||13-May-2003 09:05:32, 14-May-2003 15:00:52 |
[Surveyor M. Marcial |
[Tons Surveyed 1209 |
IMoisture Content [%]][14.7 [Dry Density [Ibs/ft’] |58 |
[Surveyed Material ![Red Clay and Soil |
| ___ Table 1. SMCM and lab concentrations reported in pCi/g. )
| Isotope || Mean | Median |Maximum!Minimum| 2-Sigma |
[cs-137¢ w13 | 172 |[ 208 || 024 | 023 |
[K-40 | 1163 || 1168 || 1843 || 58 || 208 |
[Bi-214 | 182 || 182 || 342 || 078 | 037 |
[T1-208 | o042 || o042 || o066 || 026 | 021
|| Marinelli Sample |
|Cs-137 | o070 | | 012 |
lK.J'O 161 | Sample Log Number 5-13734 L—i&-—l
[Bi-214 T [ 014 |
[T1-208 [ o041 | [ 008 |
[Cs-137 | 057 | | o010 |
‘lK'ﬁo— | 1380 | Sample Log Number 1-13752 1B
[Bi-214 | 097 | 012 |
1208 [ o040 | [ 007 |

*Eour alarms during survey. Suspect material removed.
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Figure 1. Cs-137 measurement results for Batch 39. The dashed line is 4.2 pCi/g limit.ﬁj
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Figure 2. Waterfall plot for Batch 39. The color bar is in units of gross cps. |
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Table 2. Filenames for Batch 39.

[ Date and Time | Filename _i|Acquisitions|Sum of Acquisitions |
[ 13-May-2003 09:05:32 il 39-01.NO1 1 167 il 167 |
{ 13-May-2003 09:13:54 Ii 39-01.N02 il 66 i1 233 |
| 13-May-2003 09:44:58 |- 39-02.No1 i 237 i 470 |
| 13-May-2003 10:08:28 ] 39-03.N01 Il 236 1| 706 |
| 13-May-2003 10:33:58 i 39-04.N01 Il 242 Il 948 |
[ ~ 13-May-2003 10:56:36 il 39-05.N01 il 235 I 1183 |
| 13-May-2003 11:19:36 il 39-06.N01 il 256 | 1439 |
| 13-May-2003 11:33:40 O 39-07.N01 Al 157 i 1596 |
il 13-May-2003 12:56:24 i 39-07.N02 Il 4 if 1600 |
EI 13-May-2003 14:12:52 1 39-08.N01 il 258 il 1858 |
i o 13-May-200315:4642 | 39-09N01 || 827 | 2e8s |
i 13-May-2003 16:16:48 4| 39-09N02 || 265 || 2950 ]
f_..._ _ 1May200308:1448 [ 3toNor 68 il 3018 )
[ 14-May-200308:22:58 il 39-10.N02 il 3 il 3021 |
[ WMsy2eo3os3936 [ 3stomos 3 304 !
{ 14-May-2003 09:15:58 il 39-10.N04 i 147 | 3171 |
| 14-May-2003 13:14:58 i 39-11.N01 1l 242 il 3413 |
] 14-May-2003 13:41:18 il 39-11.N03 i 4 1 3417 |
| 14-May-2003 13:44:52 ] 39-11.N04 I 4 | 3421 |
| 14-May-2003 14:12:20 il 39-12.N01 I 247 | 3668 |
| 14-May-2003 14:18:26 1 39-12.N02 i 32 | 3700 |
| 14-May-2003 14:32:30 i 39-12.N05 | s if 3705 |
| 14-May-2003 15:00:52 | 39-12.N06 | 276 ! 3981 |
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Survey Release Record
[Survey Location Code/[SR-62, Batch 0002, (SRA Batch 0040) |
|Survey Equipment _ |[Sub-Surface Multi-Spectral Contamination Monitor

|Survey Date ||14-May-2003 15:48:50, 20-May-2003 07:59:32 j
[Surveyor M. Marcial |
[Tons Surveyed 210 i
[Moisture Content [%]i[13.1 [Dry Density [Ibs/ft’] |75 |

|

|Surveyed Material _||Red Clay and Soil

EL‘ ] Table 1. SM—(ER;I" and lab concentrations reported in p_gljg |
| Isotope || Mean | Median |Maximum/Minimum| 2-Sigma |

[Cs-137* | 176 )| 177 || 232 || 038 || o048 |
[K-40 L 1231 J| 1228 || 1747 || 149 || 229

[Bi-214 I 179 | 171 | 487 | _-000 || 040 |
(T1-208 I o041 || o040 || o059 || o024 || o021 |
| Marinelli Sample |
|Cs-137 | 100 | | 012 |
IK:“O L1637 ] Sample Log Number 5-13757 18 | .
[Bi-214 | o84 | [ oar

|T1-208 | o038 | [ 007 |
|Cs-137 | o058 | | 0.09

K40 L1625 || gample Log Number 1-13774  ||—28L_]
[Bi-214 | o8 | [ 011 |
Im208 || 040 | [_006 |

*One alarm during survey. Suspect material removed.
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H_Plot.of Net Cs-137 Measurement for_ Batch 0040,
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Figure 1. Cs-137 measurement results for Batch 40. The dashed line is 4.2 pCi/g limit. ]
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Figure 2. Waterfall plot for Batch 40. The color bar is in units of gross cps.
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___ Table 2. Filenames for Batch 40.

August 21,2003

| Date and Time | Filename J|é_c_quisitionsf| Sum of Acquisitions |
| 14-May-2003 15:48:50 il 40-01.N01 i 484 1 484 |
[ 14May2003162430 Il goouNo2 [ 238 i I
| 15-May-200310:09:52 | 40-03.N01 I 500 I 1222 ]
[ 15-May-2003 10:19:32 If 40-03.N02 I 8 Il 1230 |
| 15-May-2003 10:28:26 1l 40-03.N03 Il il 1234 |
[ 15-May-2003 10:39:32 i 40-03.N04 Il 71 Il 1305 |
| 15-May-2003 10:50:10 1| 40-03.N0S ]l 26 Il 1331 |
| 15-May-2003 11:23:46 I 40-03.N06 Il 260 i 1591 |
[ 15-May-2003 11:45:38 Il 40-03.N07 Al 77 1l 1668 |
| 15-May-2003 15:19:38 I} 40-04.N01 Il 1527 1l 3195 |
{ . 15May2o031s:s4:s0 [ aoosNot [ 39 3524 :
A 15-May-200316:2840 [ 40-06.N01 il 3¢ 3878 o
[ 2oMwaomsonse32 [ sommor__ | [ s
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| Survey Release Record
[Survey Location Code/[SR-62, Batch 0003, (SRA Batch 0041)
Elgurvey ' Equipment ]|Sub-Surface Multi-Spectral Contamination Monitor

]lgurvey Date ]|20-May-2003 09:53:46, 20-May-2003 13:08:52
[Surveyor M. Marcial

%ﬁons Surveyed 72

;IMoisture Content [°/_o]'|39.4 I[l_)__ry Density_[lbs/ft3]_”59

Elgun'eyed Material i|Sediment Pumped from the SSGS Tunnels

'l _____Table 1. SMCM and lab concentrations reported in pCi/g. !
’[_ Isotopg*wjl Mean || Median ||Maximumf|Minimum|| 2-Sigma |

|Cs-137* | 136 || 135 |[ 167 i 030 || o019
[x-40 | 1050 || 1040 || 1593 || 697 || 205
[Bi-214 206 || 204 || 335 || 08 ]| 050
T1-208 | 047 | o045 || 070 || 034 | o037 |
| Marinelli Sample |
|Cs-137 | 042 | | 008 |
IK.-40 I 786 | Sample Log Number 4-13809 [ 120 |
IBi-214 | 083 | [ 012 |
|T1-208 | 034 | [ 007 |

*No Cs-137 was detected during the survey.

: [4-Plot of Net Cs-137 Measurement for Batch 0041]
| 5 ' 5
A — — — — — 4 — — — — — -
o 3 o 3
g 2 2 2 .
1 At Ny 4, ot s TR 1 ——
0 ol =
500 1000 1500 -4 -2 0 2 4
Run Sequence [# Acqs] CFD [std. dev]
100 5
80 . | a4 — — — -
-
g 60 ;‘ I o 3 |
# 40 kel I g > |
|2 N
20 : 10 .
2% | . |
~ 0
0 1 2 3 4 5 ) 1 2 3 4 5
Histogram [pCi/g] Lagged [pCi/g]
Figure 1. Cs-137 measurement results for Batch 41. The dashed line is 4.2 pCi/g limit.
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Figure 2. Waterfall plot for Batch 41. The color bar is in units of gross cps.

Table 2. Filenames for Batch 41.

| Date and Time || Filename  ||Acquisitions!| Sum of Acquisitions |
[ 20-May-2003 09:53:46 il 41-01.N01 Il 622 I 622 ]
| 20-May-2003 10:51:44 ] 41-01.N02 Il 378 Il 1000 |
| 20-May-2003 11:23:48 i 41-01.N03 I 249 1l 1249 |
i 20-May-2003 12:58:34 il 41-02.N01 I 74 il 1323 |
| 20-May-2003 13:08:52 1l 41-02.N02 il 54 il 1377 |
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Survey Release Record
|Survey Location Code[SR-62, Batch 0004, (SRA Batch 0042)
[Survey Equipment _ |[Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date |[23-Jun-2003 11:30:28, 25-Jun-2003 08:45:56
[Surveyor M. Marcial

ITons Surveyed “292

IMoisture Content [%]HIO.S ]ID_ry Density_[lbs/ft3]_¢||78

gy | SR | S | SUviuny | S— L.

[Surveyed Material  |[Red Clay and Soil

l Table 1. SMCM and lab concentrations reported in pCi/g.

| Isotope || Mean | Median |Maximum [Minimum|| 2-Sigma |
|Cs-137* | 129 J[ 129 [ 156 || 020 | o015

[K-40 | 1059 || 1052 j| 1554 |[ 579 || 192

[Bi-214 | 162 | 160 || 290 | 078 || 034

[T1-208 | 039 | 039 || o060 | 022 | o020
| Marinelli Sample
[Cs-137 | 055 | | o010
(K40 L1563} gorite Log Number 5-14128  |——20L
[Bi-214 [ o019 | [ 013 |
[T1-208 [ 024 | [ 006
Cs-137 |__046 | | 008 |
IK_'40 | 1529 | Sample Log Number 5-14143 187 ]
[Bi-214 o077 ] [ 013 |
[T1-208 [ 039 ] [ 007 |

*No Cs-137 was detected during the survey.
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August 21, 2003 Survey Release Record



I "Plot of Net Cs-137 Measurement for Batch 0042,
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Figure 1. Cs-137 measurement results for Batch 42. The dashed line is 4.2 pCi/g limit. |

e ——

500
1000
1500
2000

2500

# Aéqs

3000

'3500

4000

4500

5000

5500

R PR PAANO PP e

Figure 2. Waterfall plot for Batch 42. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 42.

|___ ~____Date and Time ;I Filename ]lAcquisitionst Sum of Acquisitions |
[ 23-Jun-2003 11:30:28 il 42-01.N01 Ji| 306 i 306 i
[ 23-Jun-2003 12:05:08 il 42-01.N02 il 244 i 550 ]
[ 23-Jun-2003 13:25:26 il 42-02.N01 1l 351 i| 901 |
( 23-Jun-2003 15:00:54 Al 42-03.N01 I 325 Il 1226 |
[ 23-Jun-2003 15:57:10 I 42-03.N02 | 321 i 1547 ]
f[ 24-Jun-200309:40:50 [ 4204N01 ] 321 | 1868 ]
1 24-Jun-2003 11:30:54 Il 42-04 N03 | N 2582 |
| 24-Jun-2003 12:02:46 il 42-04.N04 i 346 i 2928 |
| 24-Jun-2003 13:27:20 1l 42-05.N01 I 379 il 3307 |
il 24-Jun-2003 13:59:04 il 42-05.N02 it 370 ] 3677 |
( 24-Jun-2003 14:31:20 Il 42-05.N03 I 314 1l 4051 |
( 24-Jun-2003 15:36:26 Il 42-05.N04 1 751 i 4802 |
[ 24-Jun-2003 16:10:38 i 42-05.N05 Il 397 1] 5199 |
[ 25-Jun-2003 08:45:56 il 42-06.N01 1| 365 Il 5564 i
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Survey Release Record
ISurvey Location CodeIISR-62, Batch 0005, (SRA Batch 0043)

[Survey_E_qg_ipment JISub-Surface Multi-Spectral Contamination Monitor

1

i

lSurvey Date |[25-Jun-2003 08:50:10, 26-Jun-2003 11:51:16 l

[Surveyor M. Marcial B |

[Tons Surveyed 311 |

[Moisture Content [%]§[12.3 ]IQ_I'Y Density [Ibs/ft’] __J|79 !

[Surveyed Material  {[Red Clay and Soil |
| Table 1. SMCM and lab concentrations reported in pCi/g. }
| Isotope || Mean | Median |Maximum'[Minimum|| 2-Sigma |
Cs-137+ | 152 jf 152 [ 183 || 029 || 020 |
[K-40 | 1137 || 128 || 168 |[ 000 || 204 |
[Bi-214 | 169 I 169 || 279 | o000 || 038 |
|T1-208 | o040 || o040 | o063 || o000 || o021 |
I Marinelli Sample |
[Cs-137 | o056 | | 009 |
IK_-40 1747 ] Sample Log Number 1-14165 21
[Bi-214 [ 082 | [ 012 |
[T1-208 035 | [ 007
Cs-137 | 061 | | 010
IK—?O—‘——-— 1623 ] Sample Log Number 1-14170 ‘ME(E—‘T
[Bi-214 | o085 | 012 ]
[T1-208 i 038 | [ 008

*Two alarms during survey. Suspect material removed.
SHONKA RESEARCH ASSOCIATES, INC. Page 1 of 3

August 21, 2003 Survey Release Record



E-%

pCilg

0O A N W

B1-Plot of Net Cs-137_ Mea

—— ————— — — — @t ot ot

350

1000 2000 SOiJO 4000 5000
Run Sequence [# Acqs])

300
250
200
150
100

50

#Acqs

0 1 2 3 4 5

Histogram [pCi/g)

pCilg

O = N W

pCilg

surement for.Batch_0043;

5

.S

<>
-2 0 2 4
CFD [std. dev]
i |
| |
: |
./ [ |
«° 1 |
. I
1 2 3 4 5

Lagged [pCifg]

Figure 1. Cs-137 measurement results for Batch 43. The dashed line is 4.2 pCi/g limit, |
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Figure 2. Waterfall plot for Batch 43. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 43.

| Date and Time | Filename _||Acquisitions|| Sum of Acquisitions |
| 25-Jun-2003 08:50:10 Il 43-01.N01 Il 36 il 36 |
[ 25-Jun-2003 09:00:02 1l 43-01.N02 i 4 Il 40 J
| 25-Jun-2003 10;00:40 il 43-01.N03 il 483 il 523 |
[ 25-Jun-2003 10:42:28 jl____ 43-01No4 il 219 Il 742 |
] 25-Jun-2003 10:45:22 It 43-02.N01 i 20 | 762 ]
1 25-Jun-2003 11:52:46 i 43-02.N02 i 761 i 1523 o
}[ 25-Jun-2003 13:53:28 | 43-03.N01 1 768 W 291 |
I 25-Jun-2003 14:25:08 ] 43-03.N02 il 344 Il 2635 |
[ 25-Jun-2003 14:32:54 It 43-03.N03 i 76 It 271 1
[ 25-Jun-2003 15:34:38 i 43-03.N04 Il 636 i 3347 |
( 25-Jun-2003 16:07:34 Il 43-04.N0} If 373 Il 3720 ;
| 26-Jun-2003 08:50:12 Il 4305N01 || 199 I 3919 |
| 26-Jun-2003 08:53:24 I 43-05.N02 i 6 | 3925 |
| 26-Jun-2003 09:08:36 | 43-05.N03 I 160 Il 4085 |
l___ 26-Jun-2003 11:18:04 fl___430sMot | tese [ ssar
| 26-Jun-2003 11:51:16 il 43-06.N02 il 381 I 5922 }
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Survey Release Record
[Survey Location Code/[SR-62, Batch 0006, (SRA Batch 0044)

|
[Survey_liqu_ipment ;[Sub-Surface Multi-Spectral Contamination Monitor !
|

[Survey Date [26-Jun-2003 15:39:00, 01-Jul-2003 09:32:30

[Surveyor M. Marcial ' ;
[Tons Surveyed 11308 |
[Moisture Content [%]|[8.7 |Dry Density [Ibs/ft’] ||82 !

|Surveyed Material _|[Red Clay and Soil |

| Table 1. SMCM and lab concentrations reported in pCi/g.

| Isotope | Mean || Median |[Maximum|Minimum| 2-Sigma '
|Cs-137+ | 164 || 160 || 204 [ 021 || 036
[x-40 | 161 || 1167 || 1530 | 652 || 224 |
[Bi-214 | 163 || 164 || 232 |[ o064 || 029 |
[T1-208 | o040 || 040 || 050 || 023 || 016 |
| Marinelli Sample |
ICs-137 | o062 | | 094 |
||K_-40 I 1631 ] Sample Log Number 1-14177 206 J
Bi-214 | 078 | [o013 |
T1-208 | 039 | 007 |
{Cs-137 I 066 | | 0.08

{2:12‘14 ” ’06.'788‘ I Sample Log Number 1-14182 [__[———:)?z ‘
|T1-208 | 034 | 005 |

*Two alarms during survey. Suspect material removed.
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Y-Plot of.Net Cs-137 Measurement for_ Batch_0044|
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Figure 1. Cs-137 measurement results for Batch 44. The dashed line is 4.2 pCi/g limit. J
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Figure 2. Waterfall plot for Batch 44. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 44.

L Date and Time || Filename [|Acquisitions!| Sum of Acquisitions |
I[ 26-Jun-2003 15:39:00 1l 44-01.N01 il 1762 il 1762 |
I 26-Jun-2003 16:12:18 l 44-01.N02 it 344 Il 2106 |
I 30-Jun-2003 09:56:22 Il 44-02.N02 it 746 il 2852 |
i[ 30-Jun-2003 12:05:18 Il 44-02.N03 I 1490 il 4342 |
d 30-Jun-2003 13:06:14 B 44-03.N01 I 52 il 4394 |
il 30-Jun-2003 13:57:00 B 44-03.N02 i 522 Il 4916 ]
1 30-Jun-2003 14:24:30 Il 44-03.N03 I 188 1l 5104 |
i 01-Jul-2003 08:48:56 Il 44-04.N01 Il 376 i 5480 |
| 01-Jul-2003 08:58:20 | 44-04.N02 i 10 Il 5490 i
[ 01-Jul-2003 09:32:30 || 44-04.N03 Il 381 Il 5871 |
SHONKA RESEARCH ASSOCIATES, INC. Page 3 of 3

August 21, 2003

Survey Release Record



Survey Release Record

[Survey Location CodefISR-62, Batch 0007, (SRA Batch 0045) |
Igl_rﬁy_gqtlipment !|Sub-Surface Multi-Spectral Contamination Monitor J
ISurvey Date 1(01-Jul-2003 09:53:08, 03-Jul-2003 09:59:48 |
|Surveyor M. Marcial |
{Tons Surveyed 1306 |
[Moisture Content [%)]'[9.6 |Dry Density [Ibs/ft’] _[[78 |
[Surveyed Material _ |[Red Clay and Soil |
l Table 1. SMCM and lab concentrations reported in pCi/g. |
| Isotope || Mean | Median |[Maximum/|Minimum| 2-Sigma |
|Cs-137* |18 || 187 [ 229 | 035 || 036 |
[K-40 | 1188 || 1183 |[ 2015 || 241 || 187 |
[Bi-214 | 1690 || 169 || 28 || o042 || o031 |
|T1-208 | o040 || o040 || o064 |[ 009 || o016 |
| Marinelli Sample |
Cs-137 | 072 | | o011 |
IK,.40 II_1556 ] Sample Log Number 4-14197 201 |
[Bi-214 [ 080 | _ [ o012 |
[T1-208 [ 037 | [ 007 ]
|Cs-137 ||_086 | | 013
{E;OM ” 105.;;572 ]l Sample Log Number 4-14207 [__[(i:(]):‘—J
[TI-208 [ 040 ] [ 007 |
*Nine alarms during survey. Suspect material removed.
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4-Plot of Net Cs-137_Measuremsent for Batch_0045!
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Figure 1. Cs-137 measurement results for Batch 45. The dashed line is 4.2 pCi/g limit. |
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Figure 2. Waterfall plot for Batch 45. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 45.

”,_,_ _ Date and Timé | Filename _ |[Acquisitions| Sum of Acquisitions
[ o1w-2003 09:53:08 il 45-01.N01 i 226 il 226 j
1[  01-Jul-2003 10:16:54 1l 45-01.N02 1 ug | 3 |
| 01-Jul-2003 10:51:22 I 45-02.N01 il 381 Il 755 !
! 01-Jul-2003 11:18:40 i 45-02.N02 i 187 il 942 ]
i 01-Jul-2003 11:30:02 it 45-02.N03 It 126 Il 1068 |
1 01-Jul-2003 12:03:30 Il 45-02.N04 i 388 I 1456 |
i 01-Jul-2003 14:18:14 1l 45-03.N01 i 315 il 1831 |
| 01-Jul-2003 14:14:04 || 45-04.N01 I 340 il 2171 |
| 02-Jul-2003 08:51:58 it 45-05.N01 i 265 il 2436 |
| 02-Jul-2003 08:56:46 il 45-05.N02 i 7 il 2443 i
{ 02-Jul-2003 09:06:44 il 45-05.N03 i 106 i 2549 |
;| 02-Jul-2003 09:54:12 It 45-06.N01 i 525 Il 3074 |
{ 02-Jul-2003 10:01:02 Il 45-06.N02 ] 24 il 3098 |
| 02-Jul-2003 10:13:48 I 45-06.N03 il 96 il 3194 |
[ 02-Jul-2003 10:17:48 it 45-06.N04 it 4 i 3198 |
[ 02-Jul-2003 10:24:56 il 45-06.N05 i 27 il 3225 ]
| 02-Jul-2003 10:36:44 | 45-06.N06 Il 86 I 3311 |
[ 02-Jul-2003 10:53:28 Il 45-07.N01 il 175 il 3486 |
[ 02-Jul-2003 11:19:20 | 45-07.N02 i 199 il 3685 |
[ 02-Jul-2003 11:28:26 Il 45-08.N01 I 84 It 3769 |
| 02-Jul-2003 11:56:40 il 45-08.N02 I 253 i 4022 |
i 02-Jul-2003 12:45:36 1| 45-09.N01 Il 42 i 4064 i
[ 02-Jul-2003 12:56:20 ] 45-09.N02 I 51 I 4115 |
[ 02-Jul-2003 13:10:42 i 45-09.N03 il 101 Il 4216 |
| 02-Jul-2003 13:20:30 1 45-09.N04 Il 65 I 4281 |
[ 02-Jul-2003 13:32:56 il 45-09.N05 il 85 ] 4366 |
| 02-Jul-2003 13:36:50 Il 45-10.N01 if 20 il 4386 |
| 02-Jul-2003 13:53:54 ] 45-10.N02 | 42 i 4428 |
| 02-Jul-2003 14:27:34 it 45-10.N03 i 298 il 4726 |
| 03-Jul-2003 09:28:04 I 45-11.N01 | 749 i 5475 J
] 03-Jul-2003 09:59:48 1l 45-11.N02 i 363 I 5838 |
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Survey Release Record

[Survey Location Code|SR-62, Batch 0008, (SRA Batch 0046)

|Surve)ji_qllipment HSub-Surface Multi-Spectral Contamination Monitor

[Survey Date 03-Jul-2003 11:41:24, 07-Jul-2003 15:24:54
[Surveyor M. Marcial
[Tons Surveyed 1306

[Moisture Content [%]|[20.5

|Dry Density [Ibs/ft’] |[78

|Surveyed Material _|[Red Clay and Soil

|7 Table 1. SMCM and lab concentrations reported in pCi/g.

| Isotope || Mean | Median |[Maximum'|Minimum| 2-Sigma

J

|
|Cs-137+ | 184 | 18 || 221 | 035 |[ o024 |
[K-40 | 1240 || 1235 || 2090 || 666 || 219 |
[Bi-214 (176 | 176 |[ 336 || 077 || 033 |
[T1-208 043 [ 043 | 062 | 025 |[ o018 |
I Marinelli Sample I
|Cs-137 | o070 | [ o
[K-40 | 1782 || - [ 222
Bizd GEE Sample Log Number 1-14218 o |
|T1-208 | 043 | [ 008 |
|Cs-137 073 | | o010
[K-40 | 1693 | [ 185 |
Biaia T om | Sample Log Number 5-14245 [——-————0.09
|T1-208 | 037 | [ 006 |

*One alarm during survey. Suspect material removed.
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B-Plot of Net Cs-137 Measurement for Batch_0046.
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Figure 1. Cs-137 measurement results for Batch 46. The dashed line is 4.2 pCi/g limit.
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Figure 2. Waterfall plot for Batch 46. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 46.

| Date and Time | Filename ||Acquisitions/| Sum of Acquisitions |
[ 03-Jul-2003 11:41:24 Il 46-01.N01 Il 1108 i 1108 |
| 03-Jul-2003 13:08:06 il 46-02N01 || 324 Il 1432 |
[ 03-Jul-2003 13:24:08 Il 46-02.N02 Il 54 i 1486 |
[ 03-Jul-2003 13:55:12 i 46-03.N01 I 361 | 1847 |
( 03-Jul-2003 13:58:56 i 46-04.N01 Il 28 Il 1875 |
[ 03-Jul-2003 14:28:24 i 46-04.N03 il 275 Ji 2150 |
[ 07-Jul-200311:33:36 Il 46-05.N01 Il 2178 il 4328 |
| 07-ul-200312:54:0 || 46-06.N01 il 39 If 4367 |
| 07-Jul-2003 13:27:00 I 46-06.N02 | 247 i 4614 |
| 07-Jul-2003 14:20:58 1 46-06.N03 Il 490 Il 5104 ]
[ 07-Jul-200315:24:54 || 46-06.N04 il 732 I 583 |
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Survey Release Record

lSurvey Location Code}lSR-62, Batch 0009, (SRA Batch 0047)

|Survey Equipment _ |{Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date 107-Jul-2003 15:53:46, 09-Jul-2003 09:08:08
[Surveyor M. Marcial

[Tons Surveyed 1295

[Moisture Content [%)]|[19.8 |IDry Density [Ibs/ft’] {79

|Surveyed Material IIRed Clay and Soil

|
|
|
_
|
|
|

I Table 1. SMCM and lab concentrations reported in pCi/g.

|
I Isotope 1| Mean ]| Median ]lMaximumf[Minimum" 2-Sigma !
|Cs-137* | 183 || 18 || 219 | 036 || 027
K40 | 1244 |[ 1235 || 1681 | 752 |[ 200 |
Bi-214 | w75 ) 175 || 300 | o052 [ 031 |
|T1-208 | 043 || 043 [ 073 || 024 [ o018 |
l Marinelli Sample |
[Cs-137 | 073 | | 010 |
K40 [ 16958 | o ole Log Number 5-14245 | —85
[Bi-214 | o072 | [ 009
[T1-208 037 | [ 006 |
Cs-137 | 075 | | 013
::.?14 “ lggzj[ Sample Log Number 4-14270 [——l——————Jﬁ: ‘
[T1-208 037 ] [ 008 |

*No Cs-137 was detected during the survey.
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H_Plot of Net Cs.137_Measurement for.Batch 0047
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Figure 1. Cs-137 measurement results for Batch 47. The dashed line is 4.2 pCi/g limit.
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Figure 2. Waterfall plot for Batch 47. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 47.

)
|

|| Date and Time . " Filename "éc_quisitions” Sum of Acquisitions |
| 07-Jul-2003 15:53:46 1| 47-01.N01 i 330 1l 330 |
| 07-Jul-2003 16:24:34 Il 47-02.N01 | 358 Il 688 |
| 08-Jul-2003 08:55:10 Il 47-03.N02 i 168 i 856 |
| 08-Jul-2003 10:36:32 If 47-04.N01 | 1128 Il 1984 |
| 08-Jul-2003 11:08:00 Il 47-04.N02 | 366 Il 2350 !
| 08-Jul-2003 11:39:56 Il 47-04.N03 I 359 i 2709 ]
| 08-Jul-2003 13:09:52 M 47-05.N01 I 367 i 3076 |
| 08-Jul-2003 13:41:44 il 47-05.N02 Il 357 il 3433 |
| 08-Jul-2003 14:01:10 j 47-06.N0} i 157 Il 3590 |
| 08-Jul-2003 14:26:08 I 47-06.N02 i 214 Il 3804 |
| 08-Jul-2003 15:30:16 i 47-07.N01 I 736 i 4540 1
| 08-Jul-2003 16:01:16 il 47-03.N01 I 330 Il 4870 |
| 09-Jul-2003 09:08:08 i 47-09.N01 il 756 I 5626 |
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Survey Release Record

ISurvey Location CodefISR-62, Batch 0010, (SRA Batch 0048)

ISurve_y_E_qu_ipment  ||Sub-Surface Multi-Spectral Contamination Monitor

|
l
[Survey Date l09-Ju1-2003 09:59:02, 10-Jul-2003 11:43:32 |
[Surveyor M. Marcial |
[Tons Surveyed 283 |
[Moisture Content [%] [28.0 [Dry Density [ibs/ft’] _|[77 |
|Surveyed Material ||Red Clay and Soil |
L_ Table 1. SMCM and lab concentrations reported in pCi/g. ]
| Isotope || Mean | Median |[Maximum/|Minimum| 2-Sigma |
Cs-137* |_200 |[ 200 || 240 [ o045 || 023 |
[K-40 Il 1339 | 1333 || 1873 )| 791 || 195 |
Bi-214 | 187 || 187 || 314 || 035 |[ 035 |
|T1-208 I o046 || o046 |[ o060 || 026 || o018 |
| Marinelli Sample |
[Cs-137 I o081 | [ 010 |
IK_'40 L1701 | Sample Log Number 1-14269 (193 |
[Bi-214 [ 078 | [ 009 |
[T1-208 | 035 | [ 005
|Cs-137 [ 072 | | o012
IE:;OM “ 1(::7235 Jl Sample Log Number 4-14283 [—[%—J
[T1-208 [ 036 | [ 006 |

*Two alarms during survey. Suspect material removed.
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M-Plot of Net Cs-137 Measurement for Batch 0048
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EIE_igure 1. Cs-137 measurement results for Batch 48. The dashed line is 4.2 pCi/g limit.
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Figure 2. Waterfall plot for Batch 48. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 48.

I Date and Time | Filename |{Acquisitions/| Sum of Acquisitions |
| 09-Jul-2003 09:59:02 il 48-01.N01 I 531 il 531 i
( 09-Jul-2003 11:05:34 Il 48-02.N01 il 178 il 709 1
( 09-Jul-2003 11:37:32 It 48-02.N02 il 356 il 1065 |
| 09-Jul-2003 14:18:36 Il 48-03.N01 1l 1141 It 2206 |
| 09-Jul-2003 14:47:24 Il 48-03.N02 il 324 It 2530 |
{ 09-Jul-2003 14:55:32 It 48-03.N03 1] s il 2535 |
1 09-Jul-2003 14:59:44 i 48-03.N04 1 44 i 2579 |
[ 09-Jul-2003 15:30:20 I 48-04.N01 il 351 il 2930 |
| 09-Jul-2003 16:03:06 i 48-05.N01 i 348 il 3278 |
] 10-Jul-2003 09:03:58 1l 48-06.N01 il 471 i 3749 |
| 10-Jul-2003 09:51:50 It 48-06.N02 I 429 il 4178 |
I 10-Jul-2003 10:43:02 Il 4806N03 | 523 I 4701 |
I 10-Jul-2003 11:43:32 il 48-07.N01 i 690 Il 5391 K
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Survey Release Record
ISurvey Location Code |SR-62, Batch 0011, (SRA Batch 0049)
|Survey Equipment _ |[Sub-Surface Multi-Spectral Contamination Monitor

ISurvey Date ]|10-Ju1-2003 13:16:22, 14-Jul-2003 14:59:22
[Surveyor |IM. Marcial

[Tons Surveyed 312

[Moisture Content [%]|[11.0 |IDry Density [Ibs/f€’] |[76

v

[Surveyed Material  |[Red Clay and Soil

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope || Mean | Median [Maximum'|Minimum|f 2-Sigma |
|Cs-137* L1788 [ 178 || 239 J{_ 022 | o025 |
[K-40 | 145 || 1144 || 1655 || 059 J| 213 |
[Bi-214 | 166 [ 166 || 421 || o045 |[ 034 |
|T1-208 IlIL_039 | _o040 | 059 |[ -004 |[ o021 |
I Marinelli Sample |
|Cs-137 | 077 | | 0.09
lK,J'O I|_1570 | Sample Log Number 1-14302 17 ]
[Bi-214 o | [ 009 |
T1-208 | 035 | [ 006 |
|Cs-137 o091 | | o011
IK,-40 1574 | Sample Log Number 5-14297 177 ]
[Bi-214 [ os0 | [ oar |
[T1-208 [ 033 | [ 005 |

*One alarms during survey. Suspect material removed.
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l-Plot of Net Cs-137 Measurement for.Batch 0049,
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Figure 1. Cs-137 measurement results for Batch 49. The dashed line is 4.2 pCi/g limit.

Figure 2. Waterfall plot for Batch 49. The color bar is in units of gross cps.
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Table 2, Filenames for Batch 49.

| Date and Time | Filename |[Acquisitions|Sum of Acquisitions |
[ 10-Jul-2003 13:16:22 I 49-01.N01 i 402 I 402 i
| 10-Jul-2003 13:50:06 | 49-01.N02 i 367 Il 769 |
| 10-Jul-2003 14:26:14 | 49-01.N03 i 318 | 1087 |
[ 10-Jul-2003 14:58:28 Il 49-02N01  |f 365 I 1452 ]
[ 10-Jul-2003 16:20:04 || 49-04.N01 i 366 | 1818 |
[ 14Juoosoraeas | aosNot [ v f] 194 |
[ 14-Jul-2003 08:1048  |[ 49-05.N02 il 253 | 2200 ]
| 14-Jul-2003 08:46:40 i 49-05.N04 I 347 i 2554 |
[ 14-Jul-2003 09:29:16 i 49-05.N05 Ji| 404 | 2958 |
| 14-Jul-2003 10:12:38 | 49-06.N01 il 454 il 3412 |
[ 14-Jul-2003 10:38:18 i 49-06.N02 Il 22 | 3684 |
| 14-Jul-2003 11:43:46 | 49-06N03 || 747 if 4431 :
{ 14-Jul-2003 13:08:02 | 49-07.N02 il 330 | 4761 i
| 14-Jul-2003 14:59:22 i 49-07.N03 ] 1174 | 5935 i
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Survey Release Record

[Survey Location Code[SR-62, Batch 0012, (SRA Batch 0050)
IMy_E_qu_ipment ||Sub-Surface Multi-Spectral Contamination Monitor :
[Survey Date |[14-Jul-2003 15:18:36, 15-Jul-2003 16:04:38 |
[Surveyor IM. Marcial R
|Tons Surveyed  |[305 \
[Moisture Content [%][10.1 [Dry Density [bs/f€] _[[78 B
|Surveyed Material  |[Red Clay and Soil j
| Table 1. SMCM and lab concentrations reported in pCi/g. ]
| Isotope || Mean | Median |[Maximum'|Minimum| 2-Sigma |
Cs-137+ | 180 || 181 || 208 | 037 [ o018 |
K40 | 1213 || 1208 || 1648 |[ 429 [ 184 |
Bi-214 | 168 | 168 | 264 |[ o060 [ 030 |
T1-208 o041 o041 [ o052 || o015 |[ o015 |
| Marinelli Sample |
Cs-137 o072 | | 009 |
IK,-40 1588 ] Sample Log Number 1-14305 [L
[Bi-214 015 | [ 009 |
[T1-208 033 | [ 005 |
Cs-137 | 100 | | on
}g—_g’m ” 106_'6296 } Sample Log Number 1-14306 l—-—‘j—;:—zzw—l
fm208 ][ o035 | [ 006 |
* Two alarms during survey. Suspect material removed.
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4-Plot of Net Cs-137 Measurement for Batch 0050

—t

Histogram [pClig] Lagged [pCifg]

5 5
Ay T T T T T T T T T T T T 4y ————————————7— E
= I 1 =
2 2l '1 Ptisons 2 e
1 ] ~” |
0 - -
1000 2000 3000 4000 5000 -4 -2 0 2 4
Run Sequence [# Acqs] CFD [std. dev]
350 | 5 |
300 I gl-——— |
250 : l :
g 200 | o3 | :
= 150 : 2 5 . :
100 I . I ‘;
50 | 1. | |
| 0 | t
0 1 2 3 4 5 o 1 2 3 4 5 i
-
Figure 1. Cs-137 measurement results for Batch 50. The dashed line is 4.2 pCi/g limit. __]
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Figure 2. Waterfall plot for Batch 50. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 50.

4|_ Date and Time Jl Filename ]I.z_&gquisitions" Sum of Acquisitions |
i[__ 14-Jul-2003 15:18:36 Il soolLNo1l || 204 Il 204 ‘
: 14-Jul-2003 16:09:54 il 50-01.N02 il 495 il 699 ]
i[ 15-Jul-2003 08:20:24 il 50-02.N01 Al 513 It 1212 |
| 15-Jul-2003 08:44:20 I 50-02.N02 i 227 i 1439 |
1 15-Jul-2003 09:17:34 il 50-02.N03 Hl 386 Il 1825 |
— 15-Jul-2003 09:50:24 I 50-02.N04 il 368 ] 2193 |
;| 15-Jul-2003 11:28:16 I 50-02.N05 I 1079 i 31272 ]
i 15-Jul-2003 11:59:34 it 50-03.N01 il 354 1l 3626 1
i 15-Jul-2003 13:12:58 it 50-04.N01 i n il 3997 |
| 15-Jul-2003 13:25:24 il 50-04N02 || 130 1l 4127 |
| 15-Jul-2003 14:58:56 1 50-04.N03 [ 1005 | s12
i 15-Jul-2003 15:33:06 il 50-04.N04 | 310 i 5442 i
I 15-Jul-2003 16:04:38 1 5004N0s  f| 364 || 5806 o
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Survey Release Record

[Survey Location Code'|SR-62, Batch 0013, (SRA Batch 0051)

|
[Survey Equipment _ ||Sub-Surface Multi-Spectral Contamination Monitor |
|

[Survey Date |{16-Jul-2003 08:38:00, 17-Jul-2003 09:09:24 -
[Surveyor  |M.Marcial T
[Tons Surveyed 1300
[Moisture Content [%]i[9.7 [Dry Density [Ibs/ft’] |78 !
|Surveyed Material _|[Red Clay and Soil !
1| Table 1. SMCM and lab concentrations reported in pCi/g.
| Isotope || Mean | Median |[Maximum'|Minimum| 2-Sigma
[Cs-137* | 187 | 189 | 223 || o024 || 022
k40 [ 1217 || 1211 || 1874 | _o0as || 205 _
{Bi-214 | 169 | 170 || 239 | 016 [ 031
T1-208 | o043 || o043 || o062 | -001 | o019 |
l Marinelli Sample i
|Cs-137 |_0713 | o010 |
IK,-40 I_1627 | Sample Log Number 1-14317 [T_"
[Bi-214 o2 | [ 010 |
Ti-208 [ 033 | ) [ 006
Cs-137 o7 | | o010
IK,-40 1616 | Sample Log Number 5-14319 I—*‘l—SL
[Bi214 [ 078 | [om1r
[TI-208 [ 031 | [ 006 |

* Two alarms during survey. Suspect material removed.
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l1-Plot of Net Cs-137_Measurement for Batch 0051!
5 5
j gpm———————————- g ——m—————————- ;
23 ‘ 23 |
=4 2 byt i Pﬂﬁﬂﬂﬂf"1 ~||| | 24 2 antd :
1 1 1 .’/— |
0 ols %
10002000 3000 4000 5000 6000 -4 2 0 2 4 i
Run Sequence [# Acqs] CFD [std. dev) |
350 | 5 i
300 I gl ] I
250 : i :
g% 200 | 1 = |
< 150 [ 22 !
100 ; L } . |
50 | - - M | !
i 1 ol” I ;
0o 1 2 3 4 5 o 1 2 3 4 5 |
Histogram [pCi/fg] Lagged [pCifg)] i
If_i_gure 1. Cs-137 measurement results for Batch 51. The dashed line is 4.2 pCi/g limit.
|

4500

:5000

‘5500

Figure 2. Waterfall plot for Batch 51. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 51.

| Date and Time | Filename |[Acquisitions|Sum of Acquisitions |
![ 16-Jul-2003 08:38:00 il 51-01.N01 | 438 If 438 1
] 16-Jul-2003 09:10:52 Il 51-01.N02 I 277 Il 715 |
[ 16-Jul-2003 11:17:20 1 SI-0LN03 || 1466 Il 2181 |
[ 16-Jul-2003 11:25:52 Il 51-01.N04 Il 80 ] 2261 |
[ 16-Jul-2003 11:55:00 Il 51-01.N0S il 242 Il 2503 |
[ 16-Jul-2003 13:53:54 hi| 51-02.N01 i 635 It 3138 ]
[ 16-Jul-2003 15:3444 || 51-02.N02 Il 117 ] 4255 |
( 16-Jul-2003 15:48:34 Il 51-02.N03 I 146 i 4401 |
[ 16-Jul-2003 16:14:26 - i 51:02N04 ] 212 N 4613 J
( 17-Jul-2003 08:38:30 || SI-03NOL ] 735 i 5348 |
| 17ju200309:0924 | slo3No2 || T |
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Survey Release Record

iISurQey Location Code/[SR-62, Batch 0014, (SRA Batch 0052)

[Moisture Content [%]][13.2

[Dry Density [Ibs/ft’] |[76

[M)’_Ii_ql_ljpment ||Sub-Surface Multi-Spectral Contamination Monitor |
[Survey Date |[17-Jul-2003 10:45:00, 22-Jul-2003 15:35:26 |
|Surveyor M. Marcial |
|Tons Surveyed 296 -
J
|

ISurveyed Material  |[Red Clay and Soil

| Table 1. SMCM and lab concentrations reported in pCi/g. |
| JIsotope || Mean | Median |Maximum'|Minimum|[ 2-Sigma |
|Cs-137+ | 174 [ 179 | 262 || 037 [ 070 |
[K-40 | 1199 |f 1221 || 1882 || 038 [ 327 |
Bi-214 | 179 | 179 || 284 || o022 || 033 |
[T1-208 | 043 || o044 || o066 || 002 || 021 |
I Marinelli Sample |
Cs-137 | 077 | | o10

(K40 L1649 | o mple Log Number 1-14318 2]
[Bi-214 | o081 | [ oa1

[T1-208 [ 035 ] [ 006 |
[Cs-137 | o082 | [ o0

IK_-40 | 1542 | Sample Log Number 1-14341 [ 185 |
[Bi214 [ o8 | [ o1l |
[T1-208 037 | [ 006 |

*No Cs-137 was detected during the survey.
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| [a-Plot of Net Cs:137 Measurement for Batch 0052,
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Figure 1. Cs-137 measurement results for Batch 52. The dashed line is 4.2 pCi/g limit.

Figure 2. Waterfall plot for Batch 52. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 52.

I Date and Time _il Filename “Acquisitions” Sum of Acquisitions .
[ 17-Jul-2003 10:45:00 ] 52-01.NO1 il 1084 il 1084 A;
[ 17-3ul-2003 11:30:00 | 5201802 || 502 Il 1586 Il
[ B 17-Jul-2003 11:48:20 il 52-01.N03 Il 179 il 1765 |
( 17-Jul-2003 13:32:46 Ji| 52-02.N01 gl 632 I 2397 |
Il 17-Jul-2003 14:00:26 1l 52-02.N02 i 212 Il 2669 |
i[ 17-Jul-2003 14:13:50 il 52-02.N03 B! 130 il 2799 |
H 17-Jul-2003 14:42:36 i 52-02.N04 il 324 1 3123 ]
| 17-Jul-2003 14:45:08 I 52-02.N0S N 6 i 3129 |
| 22-Jul-2003 15:35:26 | 52-03.N01 It ] 1l 3130 |
| 17-Jul-2003 15:50:10 1l 52-03.N02 j 170 It 3300 ]
| 17-Jul-2003 16:08:58 | 5203N03 | 184 Ii 3484 |
il 21-Jul-2003 08:13:40 I 52-04.N01 Il 336 0l 3820 |
| 21-Jul-2003 10:52:16 Il 52-04.N02 i 1823 1l 5643 ]
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| Survey Release Record
|Survey Location Code [SR-62, Batch 0015, (SRA Batch 0053)

%[Surveygqu_ipment l|Sub-Surface Multi-Spectral Contamination Monitor

r
J
[Survey Date [21-Jul-2003 11:23:24, 22-Jul-2003 13:42:46 |
[Surveyor M. Marcial ]
[Tons Surveyed 1303 ]
[Moisture Content [%)]][8.2 .__|Dry Density [Ibs/ft’] |[78 |
|Surveyed Material  |[Red Clay and Soil J
I_, Table 1. SMCM and lab concentrations reported in pCi/g. |
| Isotope || Mean || Median |Maximum'|Minimum|| 2-Sigma |
|Cs-137+ | 163 || 164 || 1.8 || 030 || o022 |
[K-40 | 1209 || 12010 || 1661 || 727 || 190 |
[Bi-214 | 170 ) w7 || 270 | 092 | o030 |
[T1-208 Il 043 ]| 043 || o059 || 026 || o016 |
B Marinelli Sample |
[Cs-137 | 067 | | 089
IK,_40 I_1s71 ] Sample Log Number 1-14363 185 |
[Bi-214 077 | [ 098
(T1-208 il 033 | [ 006 |
|Cs-137 079 | | 010 |
|K_'40 L1651 | Sample Log Number 5-14364 [ 12 J
[Bi-214 [ o072 | [ 009
|T1-208 | 035 | [ 006 |
* Two alarms during survey. Suspect material removed.
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K-Plot of Net Cs-137_Measurement for.Batch 0053
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Figure 1. Cs-137 measurement results for Batch 53. The dashed line is 4.2 pCi/g limit.
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Figure 2. Waterfall plot for Batch 53. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 53.

| Date and Time | Filename |[Acquisitions|| Sum of Acquisitions |
| 21-Jul-2003 11:23:24 Il 53-01.N01 Il 385 Il 355 j
[ 21-Jul-2003 11:53:48 il 53-01.N02 i 352 Il 707 |
[ 21-Jul-2003 14:19:24 Il 53-02.N01 Il 892 Il 1599 |
[ 21-Jul-2003 14:57:16 I 53-02.N02 Hl 315 | 1914 |
( 21-Jul-2003 15:19:20 i s3-02N03 || 212 Il 2126 |
[ 21-Jul-2003 15:52:00 i 53-02.N04 ] 31 Il 2499 |
| 22-Jul-2003 08:00:48 || 53-03.N01 | 156 il 2655 |
] 22-Jul-2003 08:57:24 i 53-03N02 || 555 | 3210 |
| 22-Jul-2003 09:07:08 . il 53-03.N03 Al 93 il 3303 |
| 22-Jul-2003 10:36:22 il 53-03.N04 i 992 | 4295 |
{ 22-Jul-2003 11:40:56 ] 53-03.N05 i 733 i 5028 |
{ 22-Jul-200313:42:46 ] 53-04.N01 i 741 | 5169
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SHONKA RESEARCH ASSOCIATES, INC.
August 21, 2003

L Survey Release Record

[Survey Location Codel[SR-62, Batch 0016, (SRA Batch 0054)

|Survey Equipment  [|Sub-Surface Multi-Spectral Contamination Monitor

|Survey Date J[ZZ-Jul-2003 14:14:10, 23-Jul-2003 15:27:24 B
{Surveyor M. Marcial

f|Tons Surveyed 304 ]
[Moisture Content [%][7.2 [Dry Density [1bs/t]_|[77 |

|Surveyed Material _ |[Red Clay and Soil

J

|~ Table 1. SMCM and lab concentrations reported in pCi/g.

|

)

| Isotope || Mean | Median |[Maximum/|Minimum) 2-Sigma |
[Cs-137* | 145 ) 142 | 184 )| 032 || o042 |
[K-40 Il n24 [ n37 |[ 1542 | 584 || 272 |
[Bi-214 I 16e [ 170 || 327 || o044 || 035 |
{T1-208 | o042 || o042 |[ o054 || 023 || 019 |
l Marinelli Sample |
[Cs-137 | o069 | | 009 |
IK,-40 | 1527 | Sample Log Number 1-14370 G J
Bi-214 | 080 | [ 010 |
|T1-208 037 | [ 006 |
|Cs-137 | 062 | | 008 |
|K.-40 I__1649 | Sample Log Number 5-14371 [ﬂ%
[Bi-214 It 069 | [ o010 |
{T1-208 | 032 | 006 |

*No Cs-137 was detected during the survey.
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l-Plot.of Net Cs-137 Measurement for Batch 0054 |
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Figure 1. Cs-137 measurement results for Batch 54. The dashed line is 4.2 pCi/g limit.
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Table 2. Filenames for Batch 54.

I Date and Time | Filename _ ||Acquisitions|Sum of Acquisitions |
| 22-Jul-2003 14:14:10 I 54-01.N01 il 354 i 354 |
| 22-Jul-2003 15:24:48 ] 54-01.N02 i 797 i 1151 i
| 22-Jul-2003 15:56:34 il 54-01.N03 I 31 i 1462 |
( 23-Jul-2003 08:19:26 I 54-02.N01 Il 314 Il 1836 |
[ 23-Jul-2003 09:25:38 i 54-02.N02 Il 713 I 2549 |
{ 23-Jul-2003 10:16:10 i 54-02.N03 It 562 | 3 |
| 23-Jul-2003 11:05:22 i 54-02.N04 0l 507 i 3618 |
| 23-Jul-2003 11:37:22 i 54-02.N05 il 353 [N 3971 !
{ - 23-Jul-2003 13:46:08 It 54-03.N01 il 719 i 4690 ]
| 23-Jul-2003 15:27:24 i 54-03.N02 Il 1097 ] 5787 !
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Survey Release Record
[Survey Location Codel|SR-62, Batch 0017, (SRA Batch 0055)
ISurvey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor

[Survey Date 1123-Jul-2003 15:59:26, 28-Jul-2003 10:33:52
|Surveyor “M Marcial

lTons Surveyed “304

IMoisture Content [%]“8.7 ||_D_ry Density [lbs/ft’]JI83

[Surveyed Material |[Red Clay and Soil

| Table 1. SMCM and lab concentrations reported in pCi/g.

|
| Isotope || Mean || Median ||Maximum]|Minimum" 2-Sigma |
ICs-137* | 160 || 159 || 189 || 027 || 024 |
[K-40 | 1257 | 1259 || 1671 || 719 || 216 |
[Bi-214 I 168 [ 168 [ 270 J[ o069 [ 031 |
|T1-208 It o044 | 044 || o057 | o023 | o016 |
I Marinelli Sample |
|Cs-137 [ o064 | | 009
}2:12014 ” 1;976 } Sample Log Number 5-14413 L———-—I_ml'84
T1-208 | 035 | [ 0.6
[Cs-137 | o066 | | 009 |
IK_AO |_1606 ] Sample Log Number 5-14414 [ 185 |
[Bi-214 01 ] [ 010 |
[T1-208 [ 030 | [ 006 |

*No Cs-137 was detected during the survey.
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E1-Plot of Net Cs-137_Measurement for Batch 0055,
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Iﬂgure 1. Cs-137 measurement results for Batch 55. The dashed line is 4.2 pCi/g limit.
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Figure 2. Waterfall plot for Batch 55. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 55.

[ Date and Time jl Filename ”Acquisitions" Sum of Acquisitions |
( 23-Jul-2003 15:59:26 1 55-01.N01 il 358 0| 358 |
| 24-Jul-2003 09:28:00 ] 55-02.N01 1l 742 | 1100 |
[ 24-Jul-2003 10:01:04 1 55-02.N02 | 31 | 1411 |
{ 24-Jul-2003 10:49:38 |l 55-02.N04 If 364 Il 1775 |
t 24-Jul-2003 11:24:18 | 55-02.N05 Il 355 Il 2130 |
| 24-Ju1-2003 12:00:32 | 55-02.N06 | 360 | 2490 |
| 24-Jul-2003 14:52:44 1 55-03.N01 { 1286 Il 3776 !
| 24-Jul-2003 15:41:48 — 55-03.N02 Il 199 Il 3975 |
| 28-Jul-2003 08:09:40 I 55-04.N01 Il 365 Il 4340 |
| 28-Jul-2003 08:45:08 il 55-04.N02 1l 356 i 4696 |
| 28-Jul-2003 09:16:24 ﬂ[ 55-04.N03 Il 328 Il 5024 |
| 28-Jul-2003 10:33:52 Il 55-04.N04 Il 2 Il 5796 |
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Survey Release Record
[Survey Location Code/|SR-62, Batch 0018, (SRA Batch 0056)

[Survey Equipment ||Sub-Surface Multi-Spectral Contamination Monitor

|
|
[Survey Date [I28-Jul-2003 11:44:34, 29-Jul-2003 15:24:08 |
[Surveyor M. Marcial |
tI‘ons Surveyed ||296 : |
[Moisture Content [%]/[7.9 |IDry Density [Ibs/ft’] _||86 ]
ISurveyed Material ||Red Clay and Soil ]
| Table 1. SMCM and lab concentrations reported in pCi/g. l
| Isotope || Mean jl Median "Maximum][Minimum” 2-Sigma ]
|Cs-137* | 168 )| 17t )| 205 || 033 || o033 |
(K40 {1286 || 1287 | 1723 || 799 | 220 |
[Bi-214 I 17t 1 || 288 j[ o0s0 || 032 |
[T1-208 | 044 || o044 || o057 || o026 | o018 |
| Marinelli Sample |
ICs-137 [ 070 | [ 009 |
K40 (1814 ]| o e Log Number 1-14417 |—222
[Bi-214 [_ost ] [ 009 |
[T1-208 [ 037 | [ 005 |
[Cs-137 [ o062 | | 008 |
lKT40 L1573 | Sample Log Number 5-14418
[Bi-214 [ 073 ]
|T1-208 | 020 | 0.05

*No Cs-137 was detected during the survey.
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fa-Plot of Net Cs:137 Measurement for_ Batch 0056,
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,Egure 1. Cs-137 measurement results for Batch 56. The dashed line is 4.2 pCi/g limit. l

Figure 2. Waterfall plot for Batch 56. The color bar is in units of gross cps.
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Table 2. Filenames for Batch 56.

l Date and Time ” Filename ||Acquisitions[| Sum of Acquisitions ]
| 28-Jul-2003 11:44:34 Il 56-01.N01 Il 706 1 706 |
{ 28-Jul-2003 13:25:54 Il 56-02.N01 i 368 i 1074 H
| 28-Jul-2003 14:39:04 II 56-02.N02 1l 683 1| 1757 |
{ 28-Jul-2003 15:13:56 | 56-02N03 | 363 il 2120 |
N 28-Jul-2003 15:51:20 Il 56-02.N04 Il 358 i 2478 |
| 29-Jul-2003 08:50:06 1 56-03.N01 Il 370 | 2848 B
| 29-Jul-2003 09:20:36 Il 56-03.N02 Il 319 Il 3167 |
{ 29-Jul-2003 10:05:58 Il 56-03.N03 It 425 Il 3592 I
| 29-Jul-2003 10:41:30 Il 56-04.N01 Il 370 | 3962 l
| 29-Jul-2003 11:19:32 | 56-04.N02 Il 355 Il 4317 ]
| 29-Jul-2003 13:38:58 Il $56-05.N01 Il N I 4690 |
| 29-Jul-2003 14;12:22 Il 56-05.N02 ) 371 i . 5061 |
| 29-Jul-2003 15:02:04 Il 56-05.N03 I 516 | 5577 |
| 29-Jul-2003 15:24:08 Il 56-05.N04 Il 66 I 5643 |
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