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B caneERRA

January 9, 2002

To:  Joan Kessner
Bechtel Hanford

From: Bruce Gillespie _?}W N C}%

Canberra Hanford
Subject: Corrections to the Box 39 Report (CH001)
Attached are corrections to the Box 39 report. The corrections are on pages 6 and 7.
These corrections include a paragraph on page 6 to explain the change of the Pu mass

result on the spreadsheet on page 7.

The spreadsheet on page 7 has been modified to include the corrected hand calculated Pu
mass results and a change to the Pu-239 uncertainty.

The uncertainties for the spreadsheet are calculated as the average of the measured

uncertainties for the 5 measured values. Although it may be more appropriate the
uncertainty was a straight average rather than the square root of the sum of the squares.

~The attaehed o Acploced by me o0
i

Canberra Industries. Inc,
1050 Gilimore, Suite A
Richland, Washington 99352

Tel, 509-943-3442 Fax 509-943-0363 @COGEMA GROUP



Final Corrected Results

The following table shows a summary of the corrected peak activities

Comparison of Corrected Peak Activities {Values in nCi/g)

Run # 129 keV 375keV 413 keV Am-241 MDA (125 keV)
1A 36 25 37 49
1B 35 29 39 60
2A 53 70 68 45
28 57 51 46 55
End1 25 23 23 28
End 2 11 a3 a5 <MDAs 18
Sumofthe; 185 206 209 60.1 |measured
spectra
divide by 4| 46.3 51.3 52.3 15.0 {resuft
Avgofall 6 36.1 38.5 413 425
counts
Avg 4long| 453 438 47.5 52.25
side meas

The final results are reported below. These have been calculated using an unreieased

spreadsheet that is being developed based on the revised 233-S Sample and Analysis
Plan.

The measured resuits for the Pu-239 are based on the average of all 6 measurements for
the interference corrected 414 keV peak result. The results for the Np-237, Co-60, and
Cs-137 are based on the average of all 6 measurements for each nuclide. The Am-241
results are based on the sum of the 4 spectra for the 2 long sides of the box. All other
results are calculated based on the isotopic ratios specified in the SAI for Non-
Destructive Assay of Box 233s-01-0039.
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233-S Item Analysis Spreadsheet Version 3.0 12/12/2001

Sample Info: Ytem ID: Box 39 | Assay Date:]  30-Nov-(1
File Name: 1 File Name:
Data Input: Activity Meas Activity Meas
Isotope] (uCi’kg) Uncert (uCi/kg) Uncert
Pu-239 (129)

Pu-239 (414)] 4.13E+01 1.02E+01
Am-241] 1.50E+01 4.30E+00
Np-237] 4.10E-02 3.11E-03

1J-238
U-235
Cs-137| 9.86E-02 4.97E-03
Co-60| 5.46E-02 1.23E-02

Item Parameters:

Contamination:| Internal | Item Type: Calcs:
Dimensions:
Length (in): 96 width (in)]__ 48 A Depth (in)| 48
Weight (lbs): 2800 Depth for TMU (in): 4 % Volume: 25
Am-241 Calcs: Measured 1.50E+01 +/- 9.03E+01 {Use Meas
Calculated 5.72E+01 +/- 1.20E+02
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 1.67E+01 +/- 1.41E+01
Pu-239 4.13E+01 +/- 3.48E+01
Pu-240 2.15E+H01 +/- 1.82E+01
Pu-241 8.04E+01 +f- 6.78E+01
Pu-242 2.17E-02 +/- 1.83E-02
Am-241 1.50E+01 +/- 9.03E+01
Np-237 4.10E-02 +/- 3.32E-02
U-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +f- 0.00E+00
Cs-137 9.86E-02 +/- 7.96E-02
Co-60 5.46E-02 +f. 4.57E-02
Results: Total TRU Activity(nCi/g):] 9.46E+01 +/- 9.95E+01 Calc from Pu-239 Act__|
Pu (g):] 9.79E-01 Pu (g) + 3 sigma:] 3.46E+00
Comments: _Np-237 interference corrected, Am-241 from sum Errors:High Np-237 ratio,
ctrum Pu-239, Np-237, Co-60, and Cs-137 av
Analyst: | Bruce Gillespie ] Date:| 12/17/2001 |
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Non Destructive Analysis Report
For Box 39
Using the Canberra
In Situ Object Counting System (ISOCS)
November 30, 2001

Measurements Performed by: Martin Winterrose

Analysis and Report by: 6««.._
Bruog\Gillespie

Revieweabys o d__ Y 2.2

Andrew McLain

1000-121801-0001 1




Introduction

The following is a report on non-destructive assay (NDA) measurements performed on
Box 39 using the Canberra In Situ Object Counting System (ISOCS).

Box 39 was exhumed from the Environmental Restoration Disposal Facility (ERDF) in
order to more accurately characterize the radioactive content of the box for its
acceptability for disposal in ERDF as low level waste (LLW). Box 3% is a wooden box
with dimensions of 96" long, 48” high, and 48" deep. The box was known to have a total
waste weight of 324.837 kg. For analysis purposes this was rounded to 325 kg. The total
shipping weight of the box was 2800 Ibs (1273 kg).

The box was initially assayed on Nov 27, 2001, however adverse weather conditions
caused problems with the measurement quality. These results were rejected. The box was
then moved into a maintenance facility and assayed a second time on Nov 30, 2001, This
report will only include results from the Nov 30 measurements.

Measurements were performed on the box in accordance with the Sample and Analysis
Instruction (SAI) for Non-Destructive Assay of Box 233s-01-0039 and in accordance
with Canberra’s NDA procedures.

General Comments on Box 39

Box 39 was intact and was wrapped in plastic for contamination control. The box was
located on a removable truck bed. Since the box sat outside in rain and snow conditions, a

second layer of plastic was wrapped on the box prior to moving it into the maintenance
facility.

Prior to assaying the box the sides were surveyed with a dose rate meter to obtain a
general indication of the distribution of activity in the box. Results of this survey
indicated a relatively consistent dose rate of 1000 — 2000 cpm over most of the box, with

the exception of the upper area along one end of the box which had a hot spot which had
a maximum count rate of 8000 cpm.

Measurements

Measurements were performed in accordance with the SAI for Non-Destructive Assay of
Box 233s-01-0039. Two measurements were performed on each long side of the box and
one measurement was performed on each end of the box. One duplicate measurement
was performed to demonstrate the reproducibility of the assay measurements. All
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measurements were based on a 1 hour count time. Copies of the assay reports are found
in Attachment 1.

The side measurements were performed with the detector centered vertically on the side
of the box and offset horizontally by 24” from the center of the box. The measurements
on the side of the box were labeled by a side number (side 1 or side 2) and a
measurement number (A or B), The detector distance to the side of the box was
approximately 34”. This varied slightly due to the position of the box on the truck bed.

Measurements at each end of the box were performed with the detector centered
vertically and horizontally. The detector distance for these measurements was set at 33",

Attachment 5 shows the worksheet and logbook entries for the box that identifies where
each of the measurements were performed. Table 1 below shows the actual measurement
distance used for each of the assays.

Table 1
Run number | Detector to
Box Distance

(in)

1A 35

1B 35

2A 35

2B 33

End 1 33
End 2 33

Two initial models of the geometry were developed using the ISOCS software. These
used the box parameters as described in the SAI One model was developed for
measurements along the side of the box. Since each measurement was equally offset from
the center of the box the geometry was equivalent for all four side measurements. A

second model was developed to take into account the geometry for the end
measurements.

The initial review of the data indicated that there were measured Pu-239 results for all 3
of the key gamma lines (129, 375, and 414) for all measurements except the End 2
measurement. The End 2 measurement had no measurable Pu-239 activity. It was also
noted that there was a significantly lower result for the measured 129 keV gamma result
relative to the 375 and 414 keV gamma results for the Pu-239 analysis on all of the side
assays. The lack of correlation between the analysis results for the 3 quantified Pu-239

gam;na lines is an indication that the model did not adequately describe the measurement
condition.

Initial assay fesults also indicated a significant Np-237 contribution particularly in the
area of the high dose rate at the end of the box. Due to the high Np-237 content it was
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determined that corrections to the data would need to be performed to account for
interferences with to the 375 and 414 keV Pu-239 gamma lines, caused by the 375 and
415.6 keV gamma lines from the Pa-233 daughter product from Np-237.

Since most of the results were near to the Minimum Detectable Activity (MDA) level and
the only measured Am-241 results were from the 59.5 keV gamma, the spectra for the
four measurements performed on the 2 long sides of the detector were summed together
and analyzed. This analysis provides better measurement statistics, however the results
which are reported are a factor of 4 high, since the measurement time is not summed in
the spectral summing process. The analysis of this summed spectrum is valid since the
efficiency calibration is the same for all four measurements. The results from this
analysis provided a measured Am-241 result using the 125 keV gamma line.

Revised ISOCS Model

Several modifications to the ISOCS model were tested. Increasing the matrix density did
not seem to significantly improve the correlation between the 3 gamma peaks and tended
to create a model which would define a significantly higher waste weight than was know
to be in the box. Based on information on how the box was packed (pipes in the lower
was area and soft waste in the upper waste area) the material type for the lower waste
range was set to steel and the upper waste range was set to cellulose. In addition the
multiple layers of plastic were assumed to be an absorber and added to the model. The
material description for the sand was also changed to a dirt matrix type which included
some higher atomic number elements in the material composition. These modifications
improved the correlation somewhat, but were not felt to be adequate.

In order to obtain reasonable corretation for all of the gamma lines, additional absorbers
would need to be added to the model. A 1.5 inch dirt absorber was added to the ISOCS
model for the side shot geometry. This was felt to be reasonable based on the assumption
that some of the upper layer of sand would fall through around the actual waste material,
Results obtained with this model eliminated the correlation problems.

Correction for Np-237 Interference

Although the Np-237 activity is significantly lower than the Pu-239, the 375 and 415.6
keV gamma lines from the Np-237 daughter (Pa-233) have a significantly higher
abundance than the Pu-239 gamma lines. A list of these is shown below.

Nuclide and Energy Abundance (%)
Pu-239 (375 keV) 0.00155
Pa-233 (375 keV) 0.68
Pu-239 (414 keV) 0.001466

Pa-233 (415.6 keV) 1.745
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The gamma analysis that was performed by the assay software can not accurately .
differentiate between the Pa-233 and the Pu-239 peaks. There is an accurate calculation
for the Np-237 activity from the 312 keV gamma line and a reasonable quantification for
the Pu-239 from the 129 keV gamma line. Therefore a calculation for the relative
contribution of the activity for each nuclide is calculated based on the activities and
emission fractions for each nuclide as shown in the following equation:

Pugarscon = Pugrsecy * 0.00155* Pugizg acyy/ (0.68* Pagizacy + 0.00155* Pugizgace )
And

Pudiacon = Purascy * 0.001466* Puizgacty/ (1.745* Pagi2act) + 0.001466* Pugizg acyy )

The table below shows the corrected Pu-239 activities for the 375 and 414 keV gamma
lines using this correction.

Corrections for Np-237 Interference

Run # Gamma Emmision Nuclide Fraction of Reported Corrected
Energy Fraction % Activity total Activity  Activity
(keV) (uCifkg)  activity
1A Pa-233 415 keV 1.745 0.061 0.67
Pu-239 414keV  0.001466 36 0.33 111 36.79
Pa-233 375 keV 0.68 0.061 043
Pu-239 375 keV 0.00155 a6 0.57 44 25.24
1B Pa-233 415 keV 1.745 0.116 0.80
Pu-239 414keV  0.001486 35 0.20 185 39.43
Pa-233 375 keV 0.68 0.116 0.59
Pu-239 375 keV 0.00155 35 0.41 71 28.93
2A Pa-233 415keV 1.745 0.0113 0.20
Pu-239 414kev  0.001466 52.6 0.80 86 68.49
Pa-233 375 keV 0.68 0.0113 0.09
Pu-239 375 keV 0.00155 52.6 0.91 7 70.37
2B Pa-233 415keV 1.745 0.028 0.37
Pu-239 414keV  0.001466 57 0.83 73 46.07
Pa-233 375 keV 0.68 0.028 0.18
Pu-239 375 keV 0.00155 57 0.82 62 51.01
Sum Pa-233 415keV 1.745 0.216 0.58
Pu-239 414keV  0.001466 185 0.42 497 208.53
Pa-233 375 keV 0.68 0.216 0.34
Pu-239 375 keV 0.00155 185 0.66 310 205.0
End1 Pa-233 415 keV 1.745 0233 0.53
Pu-239 414keV  0.001466 25 047 48 22.76
Pa-233 375 keV 0.68 0233 0.29
Pu-239 375 keV 0.00155 25 0.71 33 23.42
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Final Corrected Results

The following table shows a summary of the corrected peak activities

Comparison of Corrected Peak Activities (values in nCi/g)

Run # 1289 keV 375 keV 413 kaV Am-241 MDA {125 keV)
1A 36 25 37 49
1B 35 29 39 60
2A 53 70 68 45
2B 57 51 46 55
End1 25 23 23 28
End 2 11 33 35 <MDAs 18
Sum of the 185 205 209 60.1 measured
spectra
divide by 4| 46.3 51.3 52.3 15.0 |result
Avgofall 6] 36.1 385 413 425
counts
Avgdlong| 453 43.8 475 52.25
side meas

The final results are reported below. These have been calculated using an unreleased
spreadsheet that is being developed based on the revised 233-S Sample and Analysis
Plan.

The measured results for the Pu-239 are based on the average of all 6 measurements for
the interference corrected 414 keV peak result. The results for the Np-237, Co-60, and
Cs-137 are based on the average of all 6 measurements for each nuclide. The Am-241
results are based on the sum of the 4 spectra for the 2 long sides of the box. All other
results are calculated based on the isotopic ratios specified in the SAI for Non-
Destructive Assay of Box 233s-01-0039.

The spreadsheet uses a box weight of 2800 1lbs so that the TMU analysis inciudes the
attenuation affects of the sand. This actually causes the Pu mass value to be calculated
incorrectly on the spreadsheet since the Pu mass value is calculated by multiplying the Pu
nCi/g value by the waste matrix weight which was actually 325 kg or 715 lbs. The correct
Pu (g) value is 2.50E-01 g. The Pu(g) + 3 sigma value is 8.84E-01 g.
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233-S Item Analysis Spreadsheet Version 3.0 12/12/2001

Sample Info: Item ID: Box 39 | Assay Date:] 30-Nov-01
File Name: | File Name:
Data Input: Activity Meas Activity Meas
isotope] (uCi’kg) Uncert (uCi’kg) Uncert
Pu-239 (129)

Pu-239 (414)] 4.13E+01 9.78E+00
Am-241] 1.50E+01 4.30E+00
Np-237] 4.10E-02 3.11E-03

U-238
1J-235
Cs-137]  9.86E-02 4.97E-03
Co-60| 5.46E-02 1.23E-02

Item Parameters:
Contamination: | Internal { Item Typc: Calcs:
Dimensions:
Length (in): 96 Width (in): 48 Depth (in): 48
Weight (Ibs):| 2800 Depth for TMU (in):| 4 % Volume:[ 25
Am-24] Calcs: Measured 1.50E+031 +/- 9.03E+H01 JUse Meas
[Calculated 5.72E+01 +/- 1.20E+02
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 1.67E+01 +/- 1.41E+01
Pu-239 4.13E+01 +/- 3.47E+01
Pu-240 2.15E+01 +/- 1.81E+01
Pu-241 8.04E+01 +/- 6.76E+01
Pu-242 2.17E-02 +/- 1.83E-02
Am-241 1.50E+01 +/- 9.03E+01
Np-237 4.10E-02 +/- 3.32E-02
UJ-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 9.86E-02 +/- 7.96E-02
Co-60 5.46E-02 +/- 4.57E-02
Results: Total TRU Activity(nClig):] 9.46E+01 | +- 9.94E+01 Calc from Pu-239 Act_|
Pu(g):] 979501 Pu (g) +3 sigma:] 345E00
:'&#, SET Rmb 1Rfoz T.8q¢- Bwb /f9/oz
Comments: Np-237 interference corrected, Am-241 from sum Errars:High Np-237 ratio,
spectrum Pu-239, Np-237, Co-60, and Cs-137 avg '
Analyst: | Bruce Gillespie I Date:| 12/17/2001 1
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Quality Control

The assay measurements were performed with the ISOCS detector Serial #: 7219.
Standard quality control measurements were performed including beginning and end of
day QC checks with a Eu-152 source and a beginning of day background measurement.
The first end of day QC measurement was at an investigate leve! for the 345 keV net
area, however the second end of day QC measurement passed. The are several action
level measurements on the QC chart which occurred when the detector failed during the
Nov 27, 2001 assay measurements. The moisture was removed from the detector and
several good QC runs were obtained on Nov 29, 2001 (prior to the Box 3% measurements
on Nov 30). Copies of the QC reports are found in Attachment 6.

A duplicate assay was performed on the 1B box position. Criteria for acceptance of the
duplicate measurement is that the difference for the 2 assay measurement is less than the
2 sigma RMS values for the measurement uncertainties of the 2 assays. The duplicate
assay met these criteria. The report for the duplicate assay is found in Attachment 2.

1000-121801-0001 8



Attachment 1
Assay Reports
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| CANBERRA IsocCs ANALYSTIS

Report Generated On : 12/03/01 7:43:20 AM

Sample Title : Box 39 Side 1 A 979

Spectrum Description :

Sample Identification : 0979

Sample Size : 325.0 kg

Sample Taken On : 11/30/01 11:45:00 AM

Acquisition Started 1 11/30/01 11:44:25 AM

Live Time: 3600.0 seconds Real Time: 3615.3 seconds
IS0CS Calibration : SIDE_SHOTS
Energy Calibration Used Done On : 11/29/01
Efficiency Calibration Used Done On : 12/02/01

| PEAK ANALYSTIS REPORT

Peak Peak Energy  Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts
1 238.03 59.54 1.37E+005 540.10 4.25E+004
2 301.00 75.29 B.04E+003 283,14 1.56E+004
3 340.00 865.04 3.68E+003 272.57 1.61E+004
M 4 395.43 98.90 2.20E+003 103.30 8.96E+003
m 5 413,89 103.51 6€.51E+002 82.12 1.15E+004
M 6 445,32 111.37 &5.84E+002 B9.29 1.02E+004
m 7 458.80 114.74 2.41E+002 77.30 8.42E+4003
8 516.94 129.28 7.B1E+002 175.12 9.53E+003
9 838.56 209.70 3.01E+002 156.32 7.14E+003
1¢ 1200.40 300.17 1.45E+003 161.83 6.00E+003
i1 1247.69 312.00 9.55E+003 158.06 4.24E+003
12 1362.07 340.60 1.13E+003 116.27 3.51E+003
13 1499.65 375.00 2.92E+002 87.40 2.55E+003
14 1654.42 413.70 7.02E+002 148.19 4.47E+003

15 2646.05 661.65 3.23E+004 199.49 1.65E+003
16 4691.96 1173.22 1.77E+004 143.41 5.73E+002
17 5328.93 1332.49 1.71E+004 133.61 1.43E+002
is8 5847.00 1462.03 7.45E+002 31.93 5.34E+001
19 7063.00 1766.08 6.94E+001 11.71 1.56E+001
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NUCLIDE IDENTIFICATION REPORT |

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) {%) {uci) Uncertainty
CO-60 1.000 1173.22%* 100.00 5.13226E-002 1.43913E-002
1332.49* 100.00 5.09752E-002 3.7%5519E-002
Cs8-137 1.000 661.65*" 85.12 9.99418E-002 5.23747BE-003
NP-237 1.000 300.17* 6.20 5.35672E-002 6.86102E-003
312.00v 36.00 6.09885E-002 3.91717E-003
340.60* 4.20 6.25744E-0Q002 7.47560E-003
Pu-239 0.966 129.28* 0.01 3.62495E+001 1.02754E+001
375.00* 0.00 4.36195E+001 1.3588SE+001
413.70* 0.00 1.11465E+002 2.55B20E+001
451.50 @ 0.00
AM-241 0.998% 5§9.54%* 35,70 6.58930E+000 9,27286E-001
125.28 0.00
3135.40 Q.00
662.42*% @ 0.00 2.36307E+004 1.23672E+003
722.70 0.00
PU-241 0.784 114.00%* 0.02 3.37145E+4+000 1.10533E+000
332.60 0.00

INTERFERENGCE CORRECTETD REPORT |
I
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uci/kg ) Uncertainty
CO-60 1.000 5.127811E-002 1.343826E-002
C8-137 1.000 9.991388E-002 5.230509E-003
NP-237 1.000 5.974913E-002 3.096277E-003
Pu-23%9 @ 0.966 4.568268E+001 7.805122E+000
AM-241 @ 0.999 6.589302E+000 9.272864E-001
PU-241 0.784 3.371493E+000 1.105328E+000

? = nuclide is part of an undetermined solution
X = puclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

NUCLIUDE TOTALS

Nuclide Mass (g)

Pu-238% 2.3%9E-001 +/- 4.09E-002
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Nuclide MDA Report

12/03/01

7:43:20 AM

Page 3

***********************i************************************************it

L& 2 8 8]

NUCLTIPDE

MDA

REPORT

LA AR E

**t********************************i**************************************

Nuclide
Kame
+ CO-60
C5-134
+ ¢8-137
+ NP-237
+ Pu-239
+ AM-241
+ PU-241
CM-243

S v * +

1000-121801-0001

Energy
{keV}

1173.22*
1332.49*
475.35
563.23
569,32
604.70
795.84
801.93
1038.57
1167.94
1365.15
661.65*
300.17*
312.00%
340.60*
129.28%*
375.00%*
413.70%*
451.50
59.54*
125.28
335.40
662.42%
722.70
114.00*
332.60
209.70
228.18
277.60

Yield

(%)

100.00
100.00

1.46
8.38
15.43
97.60
85.40
8.73
1.00
1.80
3.04
85.12
6.20
36.00
4.20
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
10.56
14.00

12

Line MDA
(uCi/kg )

5.2384E-004
2.8478E-004
6.1885E-002
8.4547E-003
4.6963E-003
7.3464E-004
7.2014E-004
7.1832E-003
6.3097E-002
9.9085E-002
4.6564E-003
8.8805E-004
1.9220E-002
2.6270E-003
2.0407E-002
2.6517E+001
4.2472E+001
7.6594E+001
4.,7908E+002
6.2056E-002
4.9196E+001
1.9583E+002
2.0998E+002
4.6528E+002
6.0207E+000
3.2966E+001
4.0318E-002
1.1934E-002
7.8479E-003

Nuclide MDA

(uci/kg )
2.85E-004

7.20E-004

B.BBE-004
2.63E-003

2.65E+001

6.21E-002

6.02E+000

7.85E-003

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Half-life too short to be able to perform the decay correction

Activity
(uCi/kg )

5.
5.
1.
-7.
-6.
. 3999E-006
-8,
.8742E-003
.5159E-002
-1.
.5219E-003
.9942E-002

-4

-3
-1

1 1 ]
MR W BN BBDANRKBEWAGOWVWER

[
Lo

1323E-002
0975E-~-002
3161E-002
6490E-003
2B20E-004

7155E-004

9685E-002

3567E-002

.098BE-002
.2574E-002
.6249E+001
.3620E+001
.1147E+002
. 7546E+001
.5893E+000
.7207E+001
.2516E+001
.3631E+004
.8095E+002
.3715E+000
.7365E+001
.1868E-002
.7200E-003
.4694E-003



| CANBERRA

I1soOoCS

ANALYSIS

Report Generated On

Sample Title

Spectrum Description

12/03/01 8:02:54 AM

: Box 39 Side 1B 0980

Sample Identification 0980
Sample Size 325.0 kg
Sample Taken On 11/30/01 1:55:00 PM
Acquisition Started 11/30/01 1:53:31 PM
Live Time: 3600.0 seconds Real Time: 3623.5 seconds
IS0CS Calibration SIDE_SHOTS
Energy Calibration Used Done On 11/29/01
Efficiency Calibration Used Done On 12/02/01
| PEAK ANALYSIS REPORT
|
Peak Peak Energy Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts
1 238.03 59.54 1.60E+00S5 559.70 4.27E+004
2 301.00 75.29 1.14E+004 335.29 2.19E+004
3 340,00 85.04 1.60E+003 207.48 1.4384+004
M 4 380.51 95.17 2.40E+003 229.20 2.26E+004
m 5 395.47 98.91 4.04E+003 348.63 2.83E+004
m 6 414.67 103.71 1.31E+4003 137.21 2.89E+004
M 7 446.13 111.57 1.37E+003 398.56 1.47E+004
m 8 461,94 115.53 6.11E+002 139.30 2.84E+004
] 516.94 129.28 7.61E+002 430.16 3.20E+004
10 1200.40 300.17 3.21E+4003 193.23 B8.27E+003
11 1247.69 312,00 1.82E+004 199.98 6.02E+003
12 1362.07 340.60 2.12E+003 150.51 5.30E+003
13 1499.65 375.00 4.77E+002 148.36 5.22E+4003
14 15%4.00 358.59 4.78E+002 104.47 3.32E+003
15 1662,00 415,59 1.22E+003 138.76 4.50E+003
M 16 2646.64 661.80 4.81E+004 400.57 1.49E+003
m 17 2665.81 666.59 3.30E+002 28.48 9.80E+002
18 2780.00 695.14 1.30E+4002 67.41 1.14E+003
19 4691.96 1173.22 1.72E+004 145.58 7.88E+002
20 5328.93 1332.49 1.64E+4004 132.37 2.08E+002
21 5847.00 1462.03 8.B80E+002 33.07 4.15E+001
22 70€1.00 1765.58 6.48E+001 11.63 1.62E+001

1000-121801-0001
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NUCLIDE IDENTIFICATION REPORT
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {uci) Uncertainty
Co-60 1.000 1173.22% 100.00 4.,98609E-002 1.39B20E-002

1332.49* 100.00 4.88827E-002 3.60105E-002
CS-137 1.000 661.65* 85.12 1.48633E-001 7.83530E-003
NP-237 i.000 3¢00.17* 6.20 1.18476BE-001 1.03124E-002
312.00* 36.00 1.15979E-001 7.30598E-003
340.60* 4.20 1.17142E-001 1.09630E-002
Pu-239 ¢.956 129.28* 0.01 3.53232E+001 2.08800E+001
375.00* 0.00 7.11790E+001 2.2996BE+001
413.70%* 0.00 1.94647E+002 2.81748E+001
451.50 @ 0.00
AM-241 0.999 59.54* 35.70 7.64941E+000 1.07639E+000
125.28 0.00
335.40 0.00
662.42* @ 0.00 3.51435E+004 1.85018E+003
722.70 0.00
PU-241 0.757 114.00* 0.02 8.50296E+000 2.01459E+000
332.60 0.00

INTERPFERENCE

CORRECTED

REPORT

Nuclide
Name

Co-60

C5-137
Np-237
Pu-239
AM-241
PU-241

Nuclide

Id

Confidence

.000
.000
.000
. 956
.999
0.757

@ -~JmHEH»

Wt mean Wt mean

Activity Activity

(uwCi/kg ) Uncertainty
.973276E-002 1.303397E-002
.486010E-001 7.82499%E-003
.168890E-001 5.238711E-003
.464137E+001 1.355278E+4001
.649415E+000 1.076387E+000
.502964E+000 2.014585E+000

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis

@

Errors guoted at 1.000 sigma

nuclide contains energy lines not used in Weighted Mean Activity

NUCLIDE TOTALS
Nuclide Mass (g}
Pu-239 4.44E-001 +/- 7.10E-002

1000-121801-0001

14



Nuclide MDA Report

12/03/01

8:02:54 AM

Page 3

(E S 2RISR 23R R X R R R a2 22 R R R R Rt ettt

REPORT
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Nuclide
Name
+ CO-60
C8-134
+ C8-137
+ Np-237
+ Pu-239
+ AM-241
+ PU-241
CM-243
+ =
* =
> =
@ =

1000-121801-0001

NUCLIDE

Energy

(keV)

1173.
1332.
475
5632
569.
604.
795.
801
1038.
1167.
1365.
661.
300
31z
340.
129,
375.
413
451
59.
125.
335
662
722
114,
332.
209.
228,
277.

22%
43*

.35
.23

32
70
84

.93

57
54
i5
65*

17
L00*

60%*
28*
00*

L70%
.50

54*
28

-40
.42*
.70

oo*
60
70
18
60

Yield
(%)

100.00
100.00
1.46
8.38
15.43
97.60
85.40
8.73
1.00
1.80
3.04
85.12
6.20
36.00
4.20
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
10.56
14.00

MDA

15

Line MDA
(uci/kg )

6.1567E-004
3.4329E-004
6.9404E-002
9.3372E-003
5.1600E-003
B8.0396E~-004
7.1501E-004
7.0571E-003
6.1531E-002
9.8226E-002
4.5092E-003
5.6462E-004
2.2558E-002
3.1211E-003
2.6233E-Q02
6.5660E+001
7.2428E+001
7.0644E+001
§.5031E+002
6.1942E-002
5.9679E+001
2.2498E+002
1.3350E+002
4.6826E+002
1.0947E+001
3.7375E+001
4.8487E-002
1.4342E-002
9.2805E-003

Nuclide MDA

(uci/kg )
3.43E-004

7.15E-004

5.65E-004
3.12E-003

6.57E+001

6.19E-002

1.092E+001

9.28E-003

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Half-life too short to be able to perform the decay correction

¥ o Nk

Activity
{uci/kg )

4.9861E-002
4.88B3E-002
-7.7082E-002
-6.8711E-003
-1.0106E-003
1.2809E-004
2.3261E-004
-4.2891E-003
1.9808BE-002
4.1071E-0023
-1.0470E-005
1.4863E-001
1.1848E-001
1.1598E-001
1.1714E-001
3.5323E+001
7.1179E+001
1.9465E+002
4,2692E+002
7.6424E+000
5.256%E+000
-9.6876E+001
3.5144E+004
7.7334E+002
8.5030E+000
3.6659E+000
4.3B19E-003
-1.2122E-002
~9.6741E-003



| CANBERRA IsocCs ANALYSIS

Report Generated On :+ 12/03/01 7:45:08 AM

Sample Title : Box 39 Side 2 A 978

Spectrum Description :

Sample ldentification : 0978

Sample Size : 325.0 kg

Sample Taken On :+ 11/30/01 10:33:00 AM

Acquisition Started : 11/30/01 10:33:49 AM

Live Time: 3600.0 seconds Real Time; 3625.3 seconds
ISOCS Calibration : SIDE_SHOTS
Energy Calibration Used Done On : 11/29/01
Efficiency Calibration Used Done On : 12/02/01

| PEAK ANALYSIS REPORT

Peak Peak Energy Net Peak Net Area Continuum
No. centroid {keV) Area Uncert. Counts
1 238.03 59.54 2.86E+005 752.74 7.66E+004
2 301.00 75.29 6.32E+003 233.1°9 1.16E+004
3 340,00 85.04 3,19E+003 271.23 1.48E+004
M 4 395.75 98.98 1.57E+003 91.71 1.03E+004
m 5 414.15 103.58 7.38E+002 77.50 9.31E+003
6 446.00 111.54 2.62E+002 137.55 6.76E+003
7 5l6.94 129.28 1.13E+003 165.55 8.07E+003
8 1200.40 300.17 3.82E+002 88.11 2.68E+003
9 1247.69 312.00 1.77E+003 113.10 3.39E+003
M 10 1362.84 340.79 2.59E+002 54.31 3.49E+003
m 11 1379.78 345.03 1.95E+002 42,26 3.43B+003
12 1499.65 375.00 5.14E+002 108.31 2.99E+003
13 1654 .42 413.70 S5.42E+002 93,33 2.42E+003
i4 2043.00 510.86 6.20E+002 108.50 2.47E+003
15 2646.05 661.65 2.19E+004 172.11 1.70E+003
16 4691.96 1173.22 2.14E+004 159.58 7.77E+Q0Q2
17 5328.93 1322.49 2.02E+004 147.67 2.77E+002
18 5847.00 1462.03 B.66E+002 34.19 S.B4E+001
19 7062.00 1765.83 B8.25E+001 9.92 3.49E+000

1000-121801-0001 16



NUCLIDE IDENTIFICATION REPORT I
|
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (uci) Uncertainty
C0-60 1.000 1173.22% 10¢.00 6.234%4E-002 1.74B21E-002
1332.49% 100.00 6.04587E-002 4.45384F-002
CS-137 1.000 661.65* 85.12 6.7788%9E-002 3.56768BE-003
NP-237 1.000 300.17+ 6.20 1.41182E-002 3.37433E-003
312.00* 36.00 1.12733E-002 1.00548E-003
340.60% 4.20 1.43520E-002 3.13064E-003
Pu-239 0.966 129.28* 0.01 5.25876E+001 1.19265E+001
375.00% 0.00 7.66316E+00] 1.75003E+001
413.,70%* 0.00 8.61005E+001 1.67261E+001
451.50 @ 0.00
AM-241 0.999 59.54* 35.70 1.37184E+001 1.93012E+000
125.28 0.00
335.40 0.00
662.42* @ 0.00 1.60283E+004 B.42446E+002
722.70 0.00
PU-241 0.702 114.00* 0.02 3.7923%9E+000 2.00866E+000
332.60 0.00

INTERFERENCE CORRECTED REPORT |
I

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence {uCi/kg ) Uncertainty

CO-60 1.000 6.209713E-002 1.627341E-002

Cs-137 1.000 &€.773084E-002 3.562987E-003

Np-237 1.000 1.175170E-002 9.209685E-004

Pu-239 @ 0.966 6.68B8509E+001 8.491206E+000

AM-241 @ 0.999 1.371841E+001 1.930122E+000

PU-241 0.702 3.792389E+000 2.008657E+4+000

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

NUCLIDE TOTALS

Nuclide Mass (g)

Pu-239 3.51E-001 +/- 4.45E-002

1000-121801-0001 17



Nuclide MDA Report

12/03/01

7:45:08 AM

Page 3

P 2321222222 23312222 R 22 T R T AL RS E RS YRR SRS S RS R A AR R AL L AL LRSS

MDA

TR NTRE AT AR A A AR LR R RN ARk d Rk Rk d hded v o e ook o s e ok o o e ok i o o e o e e ok e o e ok o o

& % % vk

Nuclide
Name
+ CO-60
CSs-134
+ C8-137
+ NP-237
+ Pu-239
¥ AM-241
+ PU-241
CM-243
+ =
* =
> =
@ =

1000-121801-0001

NUCLTIDE

Enerqgy
(kev)

1173.22%
1332.45»
475.35
563.23
569.32
604.70
795.84
801.92
lo38.57
1167.94
1365.15
661.65*
300.17*
312.00*
340.60*
129.28*
375.00*
413.70%
451.50
59.54%*
125.28
335.40
662.42*
722.70
114.00%*
332,60
208.70
228.18
277.60

8

=]
wm

w
Lo

W

b OoOWOoOOoOODOOUNOOOOo

_ e

vield
(%)

100.00
100,00
1.
.38
15,
97.
.40
.73
.00
.80
.04
.12
.20
-00
.20
.01
-00
.00
.00
.70
.00
.00
.00
.00
.02
.00
.27
.56
.00

46

43
60

18

REPORT

Line MDA
(uCi/kg )

6.1349E-004
3.9793E-004
5.8676E-002
8.6371E-003
4,7655E-003
7.4543E-004
7.6443E-004
7.5783E-003
6.7218E-002
1.0859E-001
4.6322E-003
2.0096E-004
1.0544E-002
2.2231E-003
1.5367E-002
2.4B871E+001
5.2386E+001
4.7644E+001
4.5005E+002
8.3628E-002
4,5354E+001
1.8205E+002
2.1303E+002
4.9560E+002
6.5528E+000
3.0980E+001
3.6841E-002
1.1011E-Q02
7.1840E-003

Nuclide MDA

(uCi/kg )

3.

7.

LS IR

98E-004

45E-004

.01E-004
.22E-003

.49E+001

.36E-D02

.55E+000

.18E-003

Nuclide identified during the nuclide identificatioen
Energy line found in the spectrum
MDA value not calculated

Half-life too short to be able to perform the decay correction

% % % %k

Activity
{uCi/kg )

6.2349E-002
6.0460E-002
4.0324E-002
-4,2004E-005
4.4564E-003
4.6769E-005
3.5978E-004
-1.8646E-003
-1,7128E-002
-1.4003E-002
-2.3883E-003
€.7789E-002
1.4118E-002
1.1273E-002
1.4352E-002
5.2588E+001
7.6632E+001
B.6101E+001
-1.0943E+001
1.371BE+001
4.565BE+001
7.3277E+001
1.6028E+004
3.1083E+001
3.7924E+000
3.4816E+001
-1.2964E-002
8.0583E-004
5.1288E-004



CANBERRA

Is0CS

ANALYSIES

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Sigze

Sample Taken On
Accquisition Started

12/02/01

5:47:23 PM

: Box 39 sSide 2 B 9277

: 0977
: 325.0

kg

: 11/30/01 9:10:00 AM
: 11/30/01 9:25:50 AM

Live Time: 3600.0 seconds Real Time: 3628.7 seconds
IS0OCS Calibration :+ SIDE_SHOTS
Energy Calibration Used Done On 11/29/01
Bfficiency Calibration Used Done On s 12/02/01
| PEAK ANALYSIS REPORT
l
Peak Peak Energy  Net Peak WNet Area Continuum
No. centroid {keV) Area Uncert. Counts
1 238B.03 59.54 3.14E+005 756.36 7.08E+004
M 2 292.20 73.08 3.66E+003 296,87 1.20E+004
m 3 300,98 75.28 6.3BE+003 435.71 1.29E+004
M 4 340.27 85.10 3.03E+003 108.30 1.34E+004
m & 349.50 87.41 1.12E+003 92.01 1.38E+004
M 86 446 .50 111.67 5.61E+40Q02 17.76 1.153E+004
m 7 462.11 115.57 2.94E+002 8.56 1.58E+4+004
B 516.954 129.28 1.22E+003 184.10 1.09E+004
9 1200.40 300.17 6.8B7E+002 176.68 7.40E+003
10 1247.69 312.00 4.45E+003 181.21 6.8BE+003
11 1362.07 340.60 3.73E+002 115.73 4, 16E+003
12 1499.656 375.00 4.17E+002 82.12 2.93E+003
13 1654 .42 413.70 4.61E+002 174.34 6.14E+003
14 2045.,00 511.36 6£.18E+002 116.59 3.14E+003
15 2646.05 661.65 3 .55E+004 214.09 2.28B+003
16 2890.21 722.70 9.91E+001 57.61 1.03E+003
17 4691.96 1173.22 2.56E+004 174.12 8.27E+002
18 §328,93 1332.49 2.44E+004 160.14 2.17E+002
19 7063.00 1766.08 8.25E+001 12.78 1.75E+001

1000-121801-0001

19



NUCLIDPE

IDENTIFICATION

REPORT

Nuclide 1d Energy Yield Activity
Name Confidence (keV) (%) (uci)
CO-60 1.000 1173 .22% 100,00 7.43955E-002
1332.49* 100.00 7.29966E-002
C5-137 1.000 661.65* . 85.12 1.09828E-001
Np-217 1.000 300,17« 6.20 2.83855E-002
312.00¢%* 36.00 2.83965E-002
340.60% 4,20 2.06250E-002
Pu-239 0.966 129.28% a.01 5.65782E4001
375.00* 0.00 6.21905E+001
413.70%* 0.00 7.32164E+001
451.50 @ 0.00
AM-241 1.000 595 .54%* 35.70 1.50402E+001
125.28 .00
335.40 0.00
662.42*% @ 0.00 2.5%682E+004
722.70* 0.00 2.03963E+002
PU-241 0.705 114.00%* 0.02 4.09046E4000
332.60 0.00

Activity
Uncertainty

2.08586E-002
5.37734E-002
5.75372E-003
6.72020E-003
2,10817E-003
6.52475E-003
1.30127E+001
1.47863E+001
2.84576E+001

2.11604E+000
1.35862E4003

1.19300E+002
2.91629E-001

INTERFERENCE

CCRRECTED

REPORT

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
CO-60 1.000 7.421257E-002 1.944678E-002
C8-137 1.000 1.097642E-001 5.746071E-003
NP-237 1.000 2.747566E-002 1.922239E-003
Pu-238 @ 0.966 6.052341E+001 9.239387E+000
AM-241 @ 1.000 1.509965E+001  2.115705E+000
PU-241 0.709 4.090457E+000 2.916293E-001
? = nuclide is part of an undetermined solution

|

X
@

Errors quoted at 1.000 sigma

nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

NUCLIDE TOTALS
Nuclide Mass (g)
Pu-239 3.17E-001 +/- 4.84E-002

1000-121801-0001

20



Nuclide MDA Report

12/02/01 5:47:24 PM

Page 3
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Nuclide
Name
+ CO-60
£8-134
+ C5-137
+ NP-237
* Pu-239%
+ AM-241
+ PU-241
CM-243

B8 v * +

1000-121801-0001

NUCLIDE

Energy
(keV)

1173
1332
475
563
569
604
795
BO1
1038

1167.

1365

661.
300.
312.

340

129.

375
413
451

59.

125
335
662

722.

114
332
209
228
277

22%
4%
.35
.23
32
.70
.84
.93
.57
94
.15
65*
17+
0ox*
.60
28
.00*
.T70*
.50
54
.28
.40
.42*
70*
.Q0*
.60
.70

-18
-60

Yield

(%)

100.00
100.00

1.46
B.38
15.43
97.60
B5.40
8.73
1.00
1.80
3.04
85.12
6§.20
36.00
4.20
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
10.56
14.00

21

REPOQRT

Line MDA
(uCi/kg )

6.6524E-004
3.5108BE-004
6.9270E-002
9.9098E-003
5§.5023E-0403
B.4789E-004
8.3502E-004
B.3936E-003
7.3341E-002
1.1848E-001
4.7044E-003
1,0418E-003
2.1340E-002
3.5568E-0023
2.0920B-002
2,7721E+001
4.4495E+001
9.0813E+001
5.4509E+002
8.0266E-002
5.5012E+001
2.2227E+002
2.4633E+002
3.8987E+002
£.1644E+000
3.7807E+001
4.5581E-002
1.3712E-002
§.8735E-003

Nuclide MDA

(uCi/kg )

3.

a2

S1E-004

35E-004

.04E-0023
.56E-003

.77E+001

.03E~-002

.16E+000

.87E-003

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Half-life too short to be able to perform the decay correction

LE & X 3§ ]

Activity
(uCi/kg )

7.4396E-002
7.2997E-002
7.7906E~002
-1.5417E-003
7.5672E-004
~5.9357E-004
1.5664E-004
1.6533E-003
-1.8431E-002
-5.4464E~002
-1.3748E-003
1.08B3E-001
2.5385E-002
2.8397E-002
2.0625E-002
5.6578E+001
6.2190E+001
7.3216E+001
-3.2253E+002
1.5040E+001
5.8205E+001
8.9830E+001
2.5968E+004
2.0396E+002
4.0905E+000
1.1766E+00C1
-6.1260E-002
-2.0956E-003
-2.2515E-0¢C3



|
|

CANBERRA

Is80CS

ANALYSTIS

Report Generated On

Sample Title

Spectrum Description
Sample Identification

Sample Size

Sample Taken On
Acquisition Started

12/10/01 6:25:32 PM

Box 39 End 1

0983
325.0

: 11/30/01

kg

3:45:00 PM
11/30/01 3:43:06 PM

Live Time: 3600.0 seconds Real Time: 3624.7 seconds
IS0CS Calabration :+ END_SHOTS
Energy Calibration Used Done On 11/29/01
Efficiency Calibration Used Done On 12/02/01
] PEAK ANALYSIS REPORT
I
Peak Peak Energy Net Peak Net Area Continuum
No. centroid {keV) Area Uncert. Counts
1 239.01 58.79 1.66E+005 £118.40 1.03E+004
2 2%1.596 73.03 4.04E+003 155.21 9.57E+003
3 301.02 75.29 7.23E+003 178B.27 9.75E+003
4 340.37 85.13 3.03E+003 125.73 1.12E+004
5 349.5% 87.43 1.15B+003 127.8%9 1.13E+004
6 379.7% 94.99 5.45E+002 122.71 1.17E+004
7 395.51 98.92 1.73E+003 108.78 1.18E+004
8 412.52 103.17 6.38BE+002 99.13 1,.1%E+004
9 518.81 129.75 1.13E+003 108.06 1.20E+004
10 1200.98 300.32 1.06E+003 71.79 5.79E+003
11 1248.14 312.11 5.85E+003 1¢01.43 5.35E+003
12 1362.69 340.75 6.28E+002 62.78 4.62E+003
13 1501.01 375.34 3.33E+4+002 56.50 4.05E+003
14 1660.81 415.30 4.48E+4002 56.24 3.90E+002
15 1805.29 451.42 1.42E+002 56.06 3.49E+003
16 2044 .44 511.22 4.02E+002 46.69 2.50E+003
17 2646 .48 661.76 S5.21E+004 513.44 1,.06E+003
18 2890.40 722.75 9.068E+001 26 .69 8.42E4+002
19 4693.82 1173.68 1.76E+004 311.25 3.96E+002
20 £331.61 1333.16 1.62E+004 412,29 4.29E+001
21 5845.81 1461.73 1.07E+003 33.34 1.80E+001
22 7062.23 1765.89 6&.07E+0Q01 .01 5.44E+Q00
1000-121801-0001 2



NUCLIDE IDENTIFICATION REPORT |

Nuclide I4d Energy Yield Activity Activity
Name Confidence (keV) (%) (ucCi) Uncextainty
co-80 0.987 1173.22* 100.00 4,31529E-002 6.9588B1E-0023
1332.49~ 100.00 4.17369E-002 1.52706E-002
Cc5-137 1.000 661.65% 85.12 1.21007E-001 &6.35441E-002
NP-237 0.999 300.17* 6€.20 2.40771E-002 2,158Q8E-003
312.00~ 36.00 2.32501E-002 1.44400E-003
340.60%* 4.20 2.21415E-002 2.59624E-003
375.00%* 0.68 7.56768E-002 1.36507E-002
415.60* 1.75 4.14165E-002 5.73900E-003
Pu-239 0.978 129.28~* 0.01 2.46549B+001 4.77289E+000
375.00%* c.0¢ 3.25219E+Q00L 6.216B1E+Q04Q
413.70% 0.40¢0 4.78621E+001 7.35062E+000
451.50* @ 0.00 1.25734E+002 5.012908+001
AM-241 0.997 59.54% 35.70 1.65040E+000 2.38661E-001
125.28 0.00
335.40 0.00
662.42* @ 0.00 2.86115E+004 1.50047E+003
722.70* 0.00 1.42773E+002 4.2B379E+001

INTERFERENCE

CORRECTETD

REPORT

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
COo-60 Q.987 4.290945E-~002 6.332312E-003
c8-137 1.000 1.210001E-0901 6.3459290E-003
NP-237 0.9%9¢% 2.315725E-002 1.071684E-003
Pu-239 @ 0.978 2.393103E+001 2.27263%E+000
BM-241 @ 0.%97 1.654781E+000 2.386576E-001
? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity
Errors quoted at 1.000 sigma
NUCLIDE TOTALS
Nuclide Mass (g)
Pu-239 1.25E-001 +/- 1.19E-002

1000-121801-0001

23



Nuclide MDA Report

12/10/01

6:25:56 PM

Page 3

LA E R E RSS2 SRR AR SRR R RS RS2SR R R R AR Rttt Rl s}
MDA

122222 SRR AR SRR AR SRR R RS AR ARt SRRl s )

LA S 22

Nuclide
Name
+ CO-60
C5-134
+ C8-137
+ NP-237
+ Pu-239
+ AM-241
PU-241
CM-243
+ =
* =
» =
@ =

1000-121801-0001

NUCLIDE

Energy
{keV)

1173.22*
1332.49*
475,35
£63.23
569,32
604.70
795.84
801.93
1038.57
1167.94
1365.15
661.65*
300.17*
312.00*
340.60*
375.00*
415.60*
129.28*
375.00%
413.70%
451.50%
59.54*
125.28
335.490
662 .42%
F22.70*
114.00
332.60
209.70
228.18
277.60

Yield

(%)

100.00
100.00

1.46
8.38
15.43
97.60
85.40
8.73
1.00
1.80
3.04
85.12
€.20
36.00
4.20
0.68
1.75
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
10.56
14.00

24

REPORT

Line MDA
{uci/kg )

2.3403E-004
8.5573E-005
5.1539E-002
7.1527E-003
3.9546E-003
6.2486E-004
5.6049E-004
5.6748E-003
5.2528E-002
8.4553E-002
4.2575E-003
3.5828E-004
8.1084E-003
1.3621E-003
1.1243E-002
6.7868E-002
2.7111E-002
1.1174E+001
2.9166E+001
3.1331E+001
2.4582E+002
4.7177E-003
2.8423E+4001
1.4812E+002
8.4713E4+001
2.1696E+002
5.2876E+000
2.5108E+001
2,7385E-002
8.4397E-003
5.6841E-003

Nuclide MDA

{uCi/kg )

8.

5.

[

56E-005

60E-004

.58E-004
.36E-003

.12E4001

.72E-003

.29E+000

-68E-003

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated
Half-life too short to be able to perform the decay correction

ok ko

Activity
(uCi/kg )

4.3153E-002
4.1737E-002
8.3340E-002
1.1738E-003
1,9076E-003
-9.7564E-005
-3.5231E-005
8.5692E-004
-3.0741E-003
-1.9716E-001
2.1523E-003
1.2101E-001
2.4077E-002
2.3250E-002
2.2142E-002
7.5677E-002
4.1416E-002
2.4655E+001
3.2522E+001
4.7862E+001
1.2573E+002
1.6504E+000
-3.5016E+000
3.0557E+000
2.9611E+004
1.4277E+002
1.1118E+001
2.4355E+000
-6.8108E-003
-1.9112E-003
-4.3362E-004



|
|

CANBERRA

IsoQcCs

ANALYSIS

Report Generated On

Sample Title
Spectrum Description

12/10/01 6:23:34 PM

: Box 319 End 2

Sample Identification : 0984
Sample Size : 325.0 kg
Sample Taken On : 11/30/01 4:45:00 PM
Acquisition Started : 11/30/01 4:50:06 PM
Live Time: 3600.0 seconds Real Time: 3615.2 seconds
IS0CS Calabration + END_SHOTS
Energy Calibration Used Done On : 11/29/01
Efficiency Calibration Used Done On 12/02/01
I PEAK ANALYSTIS REPORT
l
Peak Peak Energy  Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts
1 238.03 59.54 1.26E+005 584,86 4.70E+004
2 301.00 75.29 4.70E+003 227.94 9,.94E+003
M 3 340.15 B5.08 1.63E+003 241.57 7.32E+003
m 4 350,29 87.61 7.17E+4002 108.15 1.02E+004
m 5 372.39 93.13 2.70E+002 61.57 1.04E+004
m 6 394.87 28.76¢ 7.20E+002 110.35 8.90E+003
7 1200.40 300.17 2.82E+002 96.68 2.78E+003
8 1247.69 312.00 1.49E+003 108.51 2.90E+003
9 1362.07 340.60 2.42E+002 97.86 2.57E+003
10 1499.65 375.00 3.45E+002 102.34 2.53E+003
11 2045.00 511.36 S5.19E+002 81,98 1.87E+003
12 2646.05 661,65 1.94E+004 170.28 1.76E+003
13 4691.9%96 1173.22 1.93E+004 157,32 8.30E+002
14 5328.93 1332.49 1.83E+004 140.65 1.53E+002
15 5847.00 1462.03 9.43E+002 3%5.66 4 ,.96E4+001
1lé 7061.00 1765.58 5.8%4E+001 12.25 2.16E+001

1000-121801-0001
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NUCLIDE IDENTIFICATION REPORT

Nuclide id Energy Yield Activity Activity
Name Confidence (keV) (%) {uci) Uncertainty
Co-80 1.000 1173.22% 100.00 4.73373E-002 7.57442E-003

1332.49* 100.090 4.71963E-002
£58-137 1.000 661.65* 85.12 4.50853E-002

1.71818E-002
2.35837E-003

NP-237 1.000 300.17* 6.20 6.41730E-003 2.22850E-003
312.00* 36.00 5.90562E-003 5.59551E-004
340.60* 4.20 8.54512E-003 3.4B3512E-003
AM-241 1.000 59.54* 35.70 1.27056E+000 1.76301E-001
125.28 0.00
335.40 0.00
662.42* @ 0.00 1.06602E+004 &.56878E+002
T22.70 0.00

INTERFERENCE CORRECTETPD REPORT

Nuclide Wt mean Wt mean
Nuclide 14 Activity Activity
Name Confidence {(uCi/kg ) Uncertainty
CO-60 1.000 4.731439E-002 6.930834E-003
cs-137 1.000 4.507293E-002 2.355220E-003
NP-237 1.000 5.997600E-003 5.362568E-004
AM-241 @ 1.000 1.270561E+000" 1.763007E-001

? = nuclide is part of an undetermined solution

X = nuclide rejected by the interference analysis

@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

NUCLIPDE TOTALS

Nuclide Mass (g)

1000-121801-0001 26



Nuclide MDA Report

12/10/01

6:23:35 PM

Page 23

L Ry L e R R T T T T P T I T T T s
MDA

IZERER AR R AR XS R EER R EALEX RS AR X2 R SR YR s A ARl s

LE S &)

Nuclide
Name

+ CO-60

C8-134

+ C8~-137
+ NP-237

Pu-239

+ AM-241

PU-241

CM-243

e v * +

1000-121801-0001

NUCLIDE

Energy
(kaV)

1173.22*
1332.49%
475.35
563.23
569.32
604.70
795.84
801.93
1038.57
1167.94
1265.15
661.65%*
300,17
312.00*
340.60*
123,28
375.00
413.70
451.50
59.54»
125.28
335.40
562.42%
722.70
114.00
332.60
209.70
228.18
R277.60

Yield

(%)

100.00
100.00

1.46
8.38
15.43
97.60
85.40
8.73
1.00
1.80
3.04
85.12
6.20
36.00
4.20
0.01
0.00
0.060
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
10.56
14.00

27

REPORT

Line MDA
(uCi/kg )

6,0480E-004
3.3389E-004
3.7201E-0Q02
§5.7211E-003
3.1308E-003
5.0571E-004
5,5452E-004
5.6460E-003
5.0450E-002
8.7538E-002
4.1379E-003
7.5381E-004
7.1778E-003
1.3497E-003
1.1300E-002
1.1230E+4001
3.2923%E+001
3.4948E+001
2.B202E+002
1.5370E-002
1.768%E+001
1.0114E+002
1.7823E+002
3.5163E+002
3,2855E+000
1,7178E+001
1.769%E-002
5.5258E-003
3.8074E-003

Nuclide MDA

{uci/kg )
3.34E-004

5.06E-004

7.54E-004
1.35E-003

1.12E+001

1.54E-002

3.23E+000

3.81E-003

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated
Half-life too short to be able to perform the decay correction

*hrkwh

Activity
(uCi/kg )

4.7337E-002
4.7196E-002
-8.68553E-003
2.8751E-004
4.0025E-004
-2.8223E-006
-3.4350E-004
-3.9067E-003
-1.%404E-002
3.7330E-004
-6.7823E-004
4 .5085E-002
6.4173E-003
5.9056E~003
8.5451E-003
1.1527E+001
-2.0260E+000
5.4499E+001
-1.9573E+002
1.2706E+000
-1.2969E+Q01
7.2576E+0Q01
1.0660E4+004
~3.B726E+002
4.6821E+000
9.0732E+000
~4.5011E-003
1.38B92E-003
-3.1518E-003



Attachment 2
Duplicate Assay Report
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( CANBERRA

I

IsSOoCSs

ANALYSIS

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Size

Sample Taken On
Acquisition Started

Live Time:

ISOCS Calabraticon

3600.0 seconds

: 12/10/01 6:26:29 PM

: Box 39 Side 1B Duplicate

: 0581
325.0

kg

: 11/30/01 2:02:00 PM
11/30/01 2:03:17 PM

Real Time:

Energy Calibration Used Done On
Efficiency Calibration Used Done On

3623.4 geconds

SIDE_SHOTS

: 11/29/01
: 12/02/01

] P EAK ANALYSIS REPORT
|
Peak Peak Energy Net Peak Net Area Continuum
No. centroid {(keV) Area Uncerkt. Counts
1 238,03 59.%4 1.69E+005 £53.36 5.45E+004
2 301.00 75.29 1.17E+004 306.91 1.94E+004
3 340.00 85.04 2.02E+003 187.25 1.25E+004
¥ 4 a71.72 92.97 5.88BE+002 154.63 1.54E+004
m 5 380.68 85,21 1.88E+003 276.95 2.13E+004
m 6 395.15 98.83 3.55E+003 485%5.76 2.2284+004
m 7 414 .45 103.65 7.67E+002 142.73 1.88E+004
M 8 445 .48 111.41 1.30BE+4003 113.26 1.48E+004
m 9 460.33 115.13  4.04E+002 26.38 1.71E+004
10 £l¢.94 129.28 B.06E+002 211.56 1.41E+004
11 1200.40 300.17 3.12E+003 143.20 5.56E+003
12 1247.69 312.00 1.89E+Q04 217.32 6.95E+003
13 1362.07 340.60 2.16E+003 149.33 5.19E+003
14 1499.65 375.00 6.53E+002 111.44 3.60E+Q03
15 1595.00 398.84 6.59E+002 148.582 5.03E+003
16 1663.00 415.84 9.76E+002 154.71 5.24E+Q03
M 17 2643.87 661.10 &.BBE+003 1413.89 1.52E+003
m 18 2646,96 661.88 4.20E+Q04 1765.70 1.41E+003
m 19 2665.19 666.44 2.93E+002 28.74 9.36E+002
20 2779.00 694.89 1.95E+002 60.57 9.58E+002
21 4691.96 1173.22 1.70E+004 144.20 6.71E+002
22 £328.93 1332.49 1.63E+004 135.21 2.61E+002
23 £847.00 1462.03 8.32E+002 33.68 5.64E+0Q1
24 7062.00 1765.83 6.34E+Q01 10.44 1.16E+001

1000-121801-0001
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NUCLIDE IDENTIFICATION REPORT
Nuclide 1d Energy Yield Activity Activity
Name Confidence (keV) (%) {(uCi) Uncertainty
CO-60 1.000 1173.22* 100.00 4,95237E-002 1.38B74E-002

1332.49%* 100.00 4.87106E-002 32.58838E-002
CS-137 0.99% 661.65* 85.12 1.29770E-001 B8.68B330E-003
NP-237 1.000 300.17* 6.20 1.15263E~001 8.96692E-003
212.00%* 36.00 1.20961E-001 7.63393B-003
340.60%* 4.20 1.19232E-001 1.09973E-002
Pu-239 0,954 129.28* 0.01 3.73%904E+001 1.17665E+001
375.00* 0.00 9.73678E+001 1.86837E+001
413.70* 0.00 1.55236E+002 2.8295BE+001
451.50 @ 0.00
AM-241 0.999 59.54* 35.70 8.08107E+000 1.13720E+000
125.28 0.00
335.40 0.00
662 .42*% @ 0.00 3.06B35E+004 2.05144E4003
722.70 0.00
PU-241 0.773 114.00%* 0.02 5.64507E+000 1.39485E+000
332.860 0.00
INTERFERENCE CORRECTED REPOQRT
Nuclide Wt mean Wt mean
Nuclide Id Activity activity
Name Confidence {uCi/kg ) Uncertainty
Co-60 l1.000 4.941780E-002 1.295132E-002
C5-137 0.9%9 1.297362E-001 8.676223E-003
NP-237 1,000 1.18711leE-001 5.139031E-003
Pu-23%9 @ 0.954 6.552482E+001 9.392848E+000
AM-241 @ 0.999 8.081066E+000 1.137205E+000
PU-241 0.773 5.645073E+000 1.394852E+000

? = nuclide is part of an undetermined solution

X

=

Errors guoted at 1.000 sigma

nuclide rejected by the interference analysis
@ = nuclide containe energy lines not used in Weighted Mean Activity

RUCLIDE TOTALS
Nuclide Mass {g)
Pu-239 3.43E-001 +/- 4.92E-002

1000-121801-0001
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Nuclide MDA Report

12/10/01

6:26:30 PM

Page 3

IEEEEXER AT S AR ER SRR SR 22X 2R X a2 X s R R A R SRRttt )

MDA

(X E 22T R RS R R R RS R R AR SRR AR SR R ARt R Rl sl

% & %% o

Nuclide
Name
¥ CO-60
C5-134
+ cs-137
¥ Kp-237
+ Pu-239
+ AM-241
+ pPU-241
CM-243

B v * +
1

1000-121801-0001

NUCLIDE

BEnergy
{keV)

1173.22%
1332.45%
475.35
563.23
569.32
604.70
795.84
801.93
1038.57
1167.94
1365.15
661.65%
300.17*
312.00*
340.60*
129.28%*
375.00%
413.70%*
451.50
59.54*
125.28
335.40
662.42*
722.70
114.00*
332.60
209.70
228.18
277.60

Yield

(%)

100.00
100.00

1.46
8.38
15.43
97.60
85.40
B.73
1.00
1.80
3.04
85.12
6.20
36.00
4.20
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
10.56
14.00

REPORT

Line MDA
(uCi/kg )

5.9409E-004
4.4570E-004
7.0420E-002
9.3339E-003
5.1402E-003
8.0730E-004
7.0099E-004
7.0526E-003
6.23942E-002
9.7619E-002

. 4.7281E-003

31

5.4779E-004
1.61239E-002
3.5503E-003
2.5984E-002
3.2131E+001
5,3641E+001
7.9694E+001
5.4525E+002
8.0267E-002
5,9448E+001
2.2342E4002
1.2952E+002
4.6298E+002
8.5278E+000
31.7201E+001
4.8604E-002
1.4424E-002
2.3592E-003

Nuclide MDA

(uCi/kg )
4.46E-004

7.01E-004

5.48E-004
3.55E~-003

3.21E+001

8.03E-002

8.53E+000

9.36E-003

Nuclide identified during the nuciide identification
Energy line found in the spectrum
= MDA value not calculated

Half-life too short to be able to perform the decay correction

kk kR

Activity
(uCi/kg )

4.9524E-002
4.8711E-002
9.9754E-002
-5.1409E-002
-6.3621E-003
4.6680E-005
-3.8168BE-004
~3.9414E-003
2,3438BE-003
3.3059E-003
~2.7729E-003
1.29778-001
1.1526E-001
1.2096E-001
1.1923E-001
3.7390E+001
5.7368E+001
1.5524E+002
~1.4541E+002
8.0811E+000
4.5824E+001
-8.3820E+001
3.0683E+004
3.0149E+001
5.6451E+000
~4.4293E+000
-1.5196E-002
1.7851E-004
7.267TE-004



Attachment 3
Sum of 4 Spectra from the Long Sides of the Box

1000-121801-0001 32



| CANBERRA IsocCs ANALYSIS
l

Report Generated On : 12/02/01 5:47:42 PM

Sample Title :
Spectrum Description H

Sum of side spectra

Sample Identification : 0979

Sample Size : 325.0 kg

Sample Taken On : 11/30/01 11:45:00 AM

Acquisition Started : 11/30/01 11:44:25 AM

Live Time: 3600.0 seconds Real Time: 3619,3 seconds
ISOCS Calibration : SIDE_SHOTS
Energy Calibration Used Done Cn : 11/29/01
Efficiency Calibration Used Done On : 12/02/01

PEAK ANALYSIS®S REPORT

Peak
No.

3=

I Za X3 33X

W dn bk W

Peak Energy Net Peak Net Area Continuum
centroid {keV) Area Uncert, Counts

238,03 59.54 8.97E+005 1320.51 2.33E+005

292.27 73.10 1.30E+004 925.74 4.02E+004
300.92 75.27 2.26E+004 1410.17 4 .10E+004
340.00 85.04 6.34E+003 405.03 5.02E+004
370.67 92.71 1.14E+Q03 194.85 5.08E+004
380.24 85.10 5.62E+003 396.59 7.47E+004
395.41 98.89 1.17E+004 740.93 7.94E4004

413,96 103.53 4.22E+003 305.29 8.12E+004
445.77 111.48 3 ,06E+003 641.96 5.04E+004
460.97 115.28 1.66E+003 327.18 7.37E+004
502.15 125.58 8.14E+002 225.51 3.63E+004
518.57 129.69 4.01E+003 844.52 4.80E+004
742.64 185.71 6.65E+002 257.43 2.49E+004
834.00 208.56 1.73E+003 332.83 3.23E+004
1200.40 300.17 5.64E+003 339.45 2.66E+004
1247.69 312.00 3.38E+004 326.83 2.01E+004
1330.08 332.60 5.8B8E+002 189.70 1.23E+4004
1362.70 340.76 3.BEE+003 413.37 1.72E+004
1380.11 345.11 4.55E+002 97.397 1.65E+004
1499 .65 375.00 2.0BE+003 273.83 1.77B+004
1594.00 358.59 1.40E+003 272.03 1.71E+004
1654.42 413.70 3.13E+003 356.71 2.31E+004
2045.00 511.36 2.01E+003 215.83 1.08E+004
2437.00 609.38 8.67E+002 125.21 4.92E+003
2646.73 661.82 1.3BE+005 704.87 6.18E+003
2665.15 666.43 5.65E+002 54.63 4.96E+003
2780.00 695.14 4.90E+002 135.32 4.60E+002
28%0.21 722.70 4.53E+002 127.20 4.1BE+003
4691.96 1173.22 B.12E+004 312.30 3.06E+003
5100.00 1275.24 1.41E+002 58.10 7.35E+002

1000-121801-0001 KX



31 5328.93
32 5847.00 1462.03
33 7063.00 1766.0

1332.49 7.B1E+004
3.53E+003

8 3.00E+002

287.7% 8.44E+002
67.76 2.06E+002
25.14 6.66E+001

NUCLIDE

IDENTIFICATION

REPORT

Nuclide 14 Energy Yield Activicy Activity
Name Confidence (keV) (%) (uci) Uncertainty
CoO-60 1.000 1173.22* 100.00 2.37929E-001 6.66956E-002
1332.45* 100.00 2.33314E-001 1.71868E-001
Ccs8-137 0.99% 661.65% 85.12 4.27310E-001 2.23548E-002
U-235 0.658 143.76 10.50
185.71* 54.00 2.91444E-003 1.14206E-003
205.31 4.70
NP-237 1.000 300.17* 6.20 2.08241E-001 1.81211E-002
312.00* 36.00 2.15577E-001 1.35404E-002
340.60* 4.20 2.13493E-001 2,.6298B4E-002
Pu-239 0.962 129.28% 0.01 1.85410E+002 5,06211E+001
375.00% 0.00 31.09629E4+002 4.30677E+001
413.70%* 0.00 4.97204E4+002 7.22051E+4001
451.50 @ 0.00
IM-241 1.000 59.54% 35.70 4.29209E+001 6.,047%1E+000
: 125.28% 0.00 6.01277E+00% 1.70961E+001
335.40 0.00
662.42*% @ 0.00 1.01035E+005 5.27862E4+003
722.70% 0.00 9.33439E+002 2.6B466E+002
PU-241 0.9413 114.00¥ 0.02 2.31082E+001 4.80182E+000
332.60* 0.00 4.71007E+001 1.54635%E+001

INTERFERENCE CORRECTED REPORT |

Nuclide Wt mean Wt mean
Nuclide 1d Activity Activity
Name Confidence {uCi/kg ) Uncertainty
CO-60 1.000 2.373251E-001 €.217796E-002
C8-137 0.999 4.271188E-001 2.232501E-002
U-235 0.658 2.914438E~003 1.142057E-003
NP-237 1.000 2.130279E-001 1.002737E-002
Pu-233 @ 0.962 2,970986E4+002 3.166403E+001
AM-241 @ 1.000 4.529757E+001 5.700370E+000
PU-241 0.943 2.521634E+001 4.58581%E+000

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors gquoted at 1.000 sigma
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i NUCLIDE TOTALS
l
Nuclide Mass (g)
U-235 4 ,30E-001 +/- 1.69E-001
Pu-239 1.56E+000 +/- 1.66E-001
Nuclide MDA Report 12/02/01 5:47:43 PM Page 4

TSR EIFEIE SRS SRR S SRS SRR 2 a2 SRS X2 R X2 2R X2 R R AR R s 2R AR ad Rl
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NUCLIDE

MDA
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Nuclide
Name
+ CO-80
CS-134
+ cs-137
+ Np-237
+ Pu-239
+ AM-241
+ PU-241
CM-241
+ =
* =
> =
@ =

1000-121801-0001

Energy Yield
{(kev) {%)
1173.22% 100,00
1332.459* 100.00
475.35 1.46
563.23 8,38
569.32 15.43
604.70 97.60
795.84 85.40
801.93 8.73
1038.57 1.00
1167.94 1.80
1365.15 3.04
661.65* 85.12
300.17* §.20
312.00% 36.00
340.60* 4.20
129.28%* 0.01
375.00% Q.00
413.70% 0.00
451,50 0.00
59.54% 35.70
125.28% 0.00
335.40 0.00
662.42* 0.00
722.70* 0.00
114.00>* 0.02
332.60% 0.00
209.70 3.27
228.18 10.56
277.60 14.00

35

Line MDA
{uCi/kg )

1.2055E-003
6.8525E-004
1.2950E-001
1.8124E-002
1.0038E-002
1.5615E-003
1.513%E-003
1.5058E~002
1.3214E-001
2.1232E-001
£.9847E-003
1.1401E-003
4.0343E-002
5.6953E-003
3.3862E-002
4.7312E+001
1.3298E+002
1.8447E+0Q2
1.0124E+003
1.4523E-001
6.5677E+001
4.1288E+002
2.6958E+002
8.54B0E+002
1.7644E+001
4.9794E+001
8.5901E-002
2.5581E-002
1.6632E-002

Nuclide MDA

(uCi/kg )
6.85E-004

1.51E-003

1.14E-Q03
S.70E-Q0Q3

4.73E+001

1.45E-001

1.76E+001

1.66E-002

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated
Half-life too short to be able to perform the decay correction

Activitcy
(uCi/kg }

2.3793E-001
2.3331E-001
5.5072E-002
-1.6178E-002
3.5713E-003
-1.5495E-003
-1.2799E-004
-8.3846E-003
~3.1418E-002
-8.4073E-002
~-5.2160E-003
4.2731E-091
2.0824E-Q01
2.1558E-Q01
2.1349E-001
1.8541E+002
3.0963E+002
4,.9720E+002
3.5076E+001
4.2991E+001
6.0128E+001
2.3502E+002
1.0104E+005
9.3344E+002
2.3106E+001
4.7101E+001
-9,.1308E-002
~-1.9161E~002
-1.5865E-002



Attachment 4
ISOCS Models
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#Date & Time: Sun Dec 02 16:32:04 2001
~g=COMPLEX BOX

~description=SIDE_SHOTS
~comment=DISTANCE SET AT 34_INCHES
~Ccollimator=50MM-180D

~Ccrpn=4

~Detector=7219

~Convergence in %=1 ~MDRPN=4

~Lunit=IN ~Tunit=C ~Punit=G/CU.C ~Punit=MM.HG

~at=20 ~ap=760 ~rh=50

~Energies kevs 50.000, 80.000, 100,000, 130.000, 150.000,
300.000, 500.000, 700,000, 1000.000,

~Brror in &= 10,000, 10.000, 10.000, 10.000, 10.000,

8.000, 6.000, 6.000, 4.000,

~d1.1=0.75 ~dl.2=94 ~dl.3=46 ~dl.4=46

~lden=0.7

~d2.1=19 ~2mater=CELLULOS -~2den=0.125 ~2con=1

~03.1=4 ~3mater=DIRT1 ~3den=1.6

~d4.1=17 ~4mater=304SS ~4den=0.125 ~4cons=1

~d5.1=4 ~Smater=DIRT1 ~5den=1.6

~1lAbsor=0.1 ~1lAmater=POLYPROP ~1lAden=0.91

~2pbsor=1.5% ~2Amater=DIRT1 ~2Aden=1.6

~sdl=34 ~8d2=24 -Bd4=24

#Date & Time: Sun Dec 02 17:38:16 2001
~g=COMPLEX_BOX

~description=END_ SHOTS
~comment=DISTANCE_SET_FOR_33_INCHES
~Ccollimator=50MM-180D

~crpn=4

~Detector=7219

~Convergence in %=1 ~MDRPN=4

~Lunit=IN ~TunitsC -Dunit=G/CU.C ~Punit=MM.HG
~at=20 ~ap=760 ~rh=50

~Energies kevs= 50.000, 100.000, 128.000, 130.000, 150.000,
300.000, 500.000, 700.000, 1000.000,

~Error in %= 10.000, 10.000, 10.000, 10.000, 10.000,
8.000, 6.000, 6.000, 4.000,

~dl.1=0.75 ~dl.2=46 ~dl.3=46 ~Al.4=94

~1lden=0.8

~d2.1=17 ~2Mmater=CELLULOS ~2den=0.125 ~2C0n=l

~d3.1=4 ~3mater=DIRT1 ~3den=1.6

~d4.1=17 ~4dmater=30488 ~4den=0.125 ~4dconml

~d5 . 1=4 ~Smatexr=DIRT1 ~Sden=1.6§

~laAbsor=0.1 ~lAmateraPOLYPROP ~l1Aden=0.91

~8d1=33
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Attachment 5

Worksheet, Logbook Page
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NDA Item Description Sheet
Box Geometry
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Attachment 6

Control Charts
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11/12/01
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Measurement Date/Time

: CAGENIE2K\CAMFILES\qa 7219.qaf
: Pk cent 1408 (ch)
: 11/01/01 6:00:00 AM - 12/04/01 6:00:00 AM
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~  Data -—-— User Mean — — — Investigate ----- Action v Off Scale
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X Data - —-— Sample Mean — — - Investigate ----- Action X Off Scale
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BB CANBERRA

Batch Data Report
For
233-S ISOCS NDA Assays

Measurement and Analysis by: Date: %ﬁz_
Data Review by: /i“__&g ») 0] g&'ﬂy%m Date: //Z[0z

Conberra Industries. Inc.

1050 Gll!more;slmtet: A 00352 @
Richiond, Washington
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1. Introduction

This report covers 55 gallon drums assayed by Canberra Hanford using the In Situ Object
Counting System (ISOCS). All measurements were performed in accordance with the
“Sampling and Analysis Plan for the 233-S Plutonium Concentration Facility” (DOE/RL-
97-87 Rev. 1) and the Canberra Hanford Quality Control Plan and procedures.

Measurements were performed at 233-S from Oct 25, 2001 through Dec 27, 2001.

All measurements in this batch are 55 gallon drums. The batch includes 20 drums and
one replicate measurement. All drums are above the 100 nCi/g TRU/LLW sorting
criteria.

2. Technical Information

Some drums were assayed by performing four assay measurements in 90 degree
increments around the drum. The remainder of the drums were assayed with the drum
rotating. Results between these two techniques have been shown to be similar. The
detector was centered vertically on the drum and located at a distance of 24” from the
side of the drum. For measurements where the drum was assayed in four 90 degree
increments, the spectra from the four measurements were summed to provide a single
spectrum that provides an average response for the drum.

The ISOCS efficiency calibration was created based on the assumption that the drum was
full and had an average density based on the net weight of the drum (waste matrix only)
divided by the drum volume (208 liters). Matrix material types were varied somewhat to
improve the correlation of results between the low energy and high energy Pu-239
gamma lines.

Final results are calculated using the Analysis V3a spreadsheet.

One measurement had a Np-237 concentration that exceeded the warning criteria on the
spreadsheet. This was very close to the warning level and was not significant enough to
cause interference problems with the Pu-239 results.

It should be noted that in all measurements performed as a part of this batch, the actual
total measurement uncertainty should be significantly lower than the reported value since
the uncertainty calculation for the Am-241 is based on the 59.5 keV gamma, and these
drum assays all have good results for the higher energy Am-241 gammas.
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3. Quality Control Results

Daily background and QC check source measurements are performed on the system.
Charts for these measurements are on pages 4 - 8 of this report. The control charts cover
the period from Oct 23, 2001 — Dec 27, 2001. All measurements for this period are in
control.

A replicate count was performed on drum number 233S-01-0130. The original and
replicate results agree within acceptable limits as shown below for the key measurement
nuclide Pu-239,

Replicate Analysis
Pu-239{orig) - Pu-239(rep) 13.7

1.96 * Sqri{unc{orig)*2+unc(rep)2) 35.37

4, Summary of Results

Full data packages for each drum are included as an attachment. The following data is a
summary of the total TRU activity results and plutonium gram values for each assay.

Drum ID Drum Net  ITRU Act nCilg] TMU Uncert Py Mass |Pu Mass{g)
Weight (kg) {nCi/g) {g) + 3 sigma

2335-01-0028 124.76 1.25E+03 [+/-| 5.95E+02 8.76E-01 | 1.98E+00
2338-01-0029 114.6 3.61E+03 |+/-| 2.53E+03 3.11E+00 | 7.03E+00
2338-01-0030 77.82 1.03E+04 |+/-] 5.11E+03 6.58E+00 | 1.49E+01
2335-01-0031 118.03 1.40E+03 | +/-| 4.57E+02 1.50E+00 | 3.38E+00
2335-01-0042 96.42 9.22E+02 |+/-] 6.01E+02 6.84E-01 | 1.55E+00
233S-01-0044 69.16 3.07E+03 [+/-] 2.15E+03 1.60E+00 | 3.65E+00
2338-01-0045 83.83 3.98E+03 |+/-) 3.73E+03 2.25E+00 | 5.08E+00
23358-01-0047 59.87 9.13E+03 {+/-| 3.10E+03 3.70E+00 | 6.34E+00
2338-01-0048 64.86 5.35E+03 |+/-] 1.55E+03 1.96E+00 | 3.35E+00
2335-01-0049 66.22 4.68E+03 |+/-| 2.79E+03 2.44E+00 | 5.52E+00
2335-01-0085 112.33 4.07TE+Q3 {+/-] 2.80E+03 3.46E+00 | 7.82E+0Q
2338-01-0093 123.56 1.53E+03 |+/-| 1.68E+03 1.17E+00 | 2.66E+00
2335-01-0094 102.1 1.55E+04 [+/-] 1.34E+04 1.10E+01| 2.50E+01
2338-01-0085 127.1 3.20E+03 [+/-] 2.93E+03 2.77E+00 | 6.26E+0D
233S8-01-0096 115.1 1.50E+03 | +/-] 1.34E+03 1.19E+00 | 2.69E+QQ
2338-01-0097 110.96 1.77E+03 [+/-| 1.44E+03 1.40E+00 | 3.17E+00
2338-01-0098 107.32 1.34E+04 [+/-] 1.07E+04 1,03E+01 | 2.33E+01
2335-01-0099 129.69 9.569E+02 }+/-] ©.16E+02 8.29E.01 | 1.88E+00
2335-01-0130 101.19 3 48E+02 |+/-| 2.60E+02 2.59E-01 { 5.87E-01
2335-01-0130 Replicate 4.01E+02 {+/-] 3.42E+02 2.85E-01 | 6.45E-01
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Data Packages
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ISOCS NDA Operating Procedure 14

Revision 2
Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry
55.4:
27.5
Put Dimensions on Bottle Thaets e 308
YT |\ B R (O
ItemID: _ 233< - D1 -2 & ‘
S22
Weight (kg):_RR2. 35
Material Description: M&; | L) bﬂ_&&u\
Packaging:__ £% Grrel. “Doen
Detector Distance (in): _ 7_t "
Detector Filters: Al Nl fd.
Dose Rate: L5
Comments: &f Condm T1prre.  [Bon S
225Y

e ot 12/1 /o] 20
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#Date & Time: Thu Dec 27 13:21:31 2001
~g=SIMPLE_CYLINDER
~description=2338-01-0028
~comment=DRUM_WITH_ SAMPLES
~Ccollimator=50MM-180D

~crpn=4
~Detector=7219

~Convergence in %=1 ~MDRPN=4
~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
~at=20 ~ap=760 ~rh=50
~Energies kevs= 50.000, 100.000, 128.000, 130.000, 150.000,
300.000, 500.000, 700.000, 1000.000, 1400.000,
4000.000,
~Error in %= 10.000, 10.000, 10.000, 10.000, 10.000,
8.000, 6.000, 6.000, 4.000, 4.000,
4.000,
~d1.1=0.0625 ~dl.2=22.5 ~dl.3=33.5 ~lmater=CSTEEL
~d3.1=33 ~3mater=SAMPLEHS ~3den=0.5992  ~3con=1

~s8dl=24

1000-010802-0001
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200.000,#
2000.000,#

8§.000,#
4.000,#

~lden=7.86



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID: 233s-01-0028 ] Assay Date:] 27-Dec-01
File Name: 1046 | File Name:
Data Input: Activity Meas Activity Meas
Isotope}|  (uCikg) Uncert (uCikg) Uncert
Pu-239 (129)
Pu-239 (414)| 3.77TE+02 3.05E+01
Am-241] 4.42E+02 3.51E+01
Np-237] 1.23E-01 5.97E-03
1J-238
J-235
Cs-137] 1.64E-03 1.36E-04
Co-60
Item Parameters:
Contamination:| Internal 1 Item Type: Calcs:
Dimensions:
Length (in}: 335 Width (in): 22.5 Depth (in): 225
Weight (Ibs):] 27445 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales:  [Measured 4.426+02 +- 1.34E+03 |Calc from Pu-239
Calculated 5.21E+02 +- 5.64E+02
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 1.53E+02 +- 6.42E+01
Pu-239 3.77E+02 +- 1.58E+02
Pu-240 1.96E+02 +/- 8.25E+H01
Pu-241 7.33E+02 +/- 3.08E+02
Pu-242 1.98E-01 +/- 8.34E-02
Am-241 5.21EH)2 +/- 5.64E+02
Np-237 1.23E-01 +- 5,06E-02
1J-238 0.00E+00 +/- 0.00E+0
1J-235 0.00E+00 +/- 0.00E+00
Cs-137 1.64E-03 +/- 5.88E-04
Co-60 0.00E+00 +/- 0.00E+00
Results: Total TRU Activity(nCi/g):] 125E+03 | +- 595E+02 | Calc from Pu-239 Act |
Pu (g):] 8.75E-01 Pu (g) + 3 sigma TMU:| 1.98E+00
Pu(g) + 3 sigma: 1.09E+00
Comments: Errors:
Analyst: l Martin Winterrose | Date:| 3/20/02 l

1000-040202-0002 3



CANBERRA

ISoCS

ANALYSIS

Report Generatéd On

Sample Title

Spectrum Description
sample Identification
Sample Size

Sample Taken On
Acquisition Started

Live Time:

1800.0'seconds'ﬁ
ISOCsS Calabration

12/27/01

» e

. 1046
1248

1:59:38 PM

233s-01-0028 RC

kg,

. i12/27/01 1:22:00 BM
. .412/27/01, 1:58:51 PM

,;ﬁeal Time:

1861.6 seconds
2338-01-0028

: 11/29/01

Energy Calibration Used Done On
Efficiency Calibration Used Done On 12/27/01
| PEAK ANALYSTIS REPORT
|
Peak Peak Energy Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts
1 238.03 59.54 1.69E+006 1616.88 2.52E+005
M 2 292,19 73.08 2.62E+003 101.11  1.25E+004
m 3 300.94 75.27 4.98E+003 117.47 1.31E+004
M 4 396.06 99.05 1.44E+004 458.62 2.02E+004
m 5 413.36 103.38 9.36E+003 302.30 1.69E+004
M 6 445.03 111.30 3,37E+003 479,52 1.33E+004
m 7 459.80 114.99 1.86E+003 272.41 1.42E+004
M 8 492.28 123.11 5.81E+002 73.70 6.75E+003
m 9 502.28 125.61 2.73E+003 157.64 9.34E+003
m 10 518.39 129.64 5.23E+003 280,37 8.59E+003
11 595.00 148.80 9.50E+002 196.26  9.38E+003
12 833.00 208.31 3.49E+003 -114.81  2.82E+003
13 1200.40  300.17 2.78E+003 100.78 1.91E+003
14 1247.69 312,00 1.69E+004 151.63 1.48E+003
M 15 1331.24 332.89 7.23E+002 34,16 5.86E+002
mlé 1342.79 335.78 5.32E+002 29.76 6.49E+002
m 17 1362.28 340.65 2.02E+003 47,97 5.87E+002
m 18 1380.52 345.21 6.02E+002 29.66 4.72E+002
M 19 1473.94 368.57 3.70E+002 28.59  4.05E+002
m 20 1500,90 375.31, 2.03E+003 104.05 4.12E+002
m 21 1520.78 380.28 3.37E+002 29.22 4.01E+002
m 22 1531.66  383.00 2.89E+002 26.50 3.98E+002
M 23 1571.717 393.03 5.45E+002 59.82 3.46E+002
m 24 1594.,16 398.63 5.82E+002 63.38 3.15E+002
M 25 1657.70 414.52 1.98E+003 42.06 4.11E+002
m 26 1688.43 422.20 1.86E+002 16.91 3.52E+002
27 1805.60 451.50 1.49E+002 23.12 1.40E+002
28 2045.00 511.36 1.67E+002 29.71 1.74E+002
29 2333.00° 583.37 1.03E+002 27.35 1.43E+002
30 2437.00 609.38 2,15E+002; 26,06 1.24E+002
31 2649.13 662.42 4.18E+002 ~ 32.25 1.50E+002
32 2890,21 722.70 1.14E+002 23.21 9.36E+001
3900-018802:40040  911.18 7.72E+081 16.28  4.98E+001



34 7060.00 1765.33 8,96E+001 = 11.70  1.04E+001

1000-010802-0001 - : 16



NUCLIDE IDENTIFICA TION REPORT

Nuclide
Name

. C8-137

NP-237

Pu-239

AM-241

PU~-241

Id
Confide

0.992

1.000

0.965

d;gﬁﬁ;fﬂ
1.000

Energy

nce  (kev) ,

312.00*

ﬂf$65565+ Hx»ﬂ.j
S 300.17% ‘ .

340,.60% .

129,28*
375.00%
413.70*
451.50%

59.54*

335, 40*
662,42+
722.70%
114.00%*
332, 60*

©125,28%

‘Activity

16354454003

©1.15956E-001

1:22625E-001
1.29108E-001
2.87046E+002

" 3.56481E+002

3.76539E+002
2.33026E+002
4.41594E+002

2.43816E+002

2.87559E+002

3.86691E+002

3.00904E+002
3.39380E+001
6.67092E+001

Activity

. Uncertainty

1.36403E-004
7.00067E~003
5.96567E~003
6.72410E-003
5.05958E+001
3.30212E+001
3.04588E+001
3.73098E+001
3.51275E+001
1.84001E+001
2.09487E+001
3.22347E+001
6.17227E+001
5.29936E+000
4.43667E+000

INTERFERENCE CORRECTED REPORT

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(uCi/kg ) Uncertainty
CS8-137 0.977 4,195275E-004 1.463662E-004
NP-237 1.000 - 1.227283E-001 = 3,763018E-003
Pu-239 @ 0,982 - 3.541740E+002 2.047385E+001
AM-241 @ 1.000 2.874964E+002 © 1.259356E+001
PU-241 0.965 5.320472E+001 3.401853E+000

?
X
@

nucl%de is part of an undetermined solution
nucl}de rejecped by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

K

Errors quoted at 1.000 sigma

NUCLIDE TOTALS

Nuclide Mass (q)

Pu-239 7.13E-001 4/- 4.12E-002

1000-010802-0001 17



Nuclide MDA Report_

12/27/01

1:59:39 PM

Page 4

***********‘*****;**********************'***********************************

X,k * Kk K*

NUCLIDE

MDA

REPORT

* %k ke Kk

*********************************************_*****************************

VvV * 4+

Nuciide
Namne

CO-60
cs-134

CS-137
NP-237

Pu-239

AM-241

PU-241
CM-243

[ (||

1000-010802-0001

Energy
(keV)

1173.22

1332.49

475.35
563.23
569.32
604.70
795.84
801.93

£ 1038.57
1167.94

1365.15
661.65*

300.17*
312.00*
340.60*
129.28%*
375.00%*
413.70%

451.50* .

59.54*

' 125.28%
335.40%

662.42*
722.70%
114.00%
332.60%
209.70
228.18
277.60

‘Yield

(8)

100.00
11060:00

1.46
8.38
15.43
97.60
85.40
8.73
1,00
1.80
. 3.04
85.12
6.20
36.00

0

0

0.
3.27
10.
14.

18

Line MDA
(uCi/kg )

2.0930E-004

1.7545E-004

2.0208E-002
2.9682E-003
1.6053E-003
3.4908E-004
2.5470E-004
2.4817E-003
2.1912E-002

. 1,2117E-002

5.1068E-003
3.3216E-004
1.1913E-002
1,8923E-003
7.3934E-003
2.3816E+001
1.7078E+001
1.8460E+001
1.0532E+002
8.2381E-001
4.0446E+001
6.5568E+001
7.8537E+001
1.8529E+002
1.0157E+001
1.0648E+001
3.4161E-002
7.8172E-003
5.3030E~003

Nuclide MDA

{uCi/kg )
1,75E-004
2.55E-004

3.32E-004
1,89E-003

1.71E+001

8.24E-001

1.02E+001
5.30E-003

Nucllde 1dent1f1ed during the nuclide identification
Energy line found in the spectrum -
MDA value not calculated

Half-life too short to be able to perform the decay correction

Activity
(uCi/kg )

 -4.6381E-005

6.5848E-005
1.0604E-002
-5.1906E-005
-4.051%E-004
4.6644E~005
-3.7883E~005
-3.8198E-004
9.8638E-003
-5.0068E-003
-2.1833E-005
1.6354E-003
1.1596E-001
1.2262E-001
1.2911E-001
2.8705E+002
3.5648E+002
3.7654E+002
2.3303E+002
4,4158E+002
2.4398E+002
2.8756E+002
3.8669E+002
3.0090E+002
3.3938E+001
6.6709E+001
1.6639E-001
3.6386E-003
-5.0554E-003



1SOCS NDA Operating Procedure

Revision 2
Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry
[ ]
22.5
B L)
Put Dimensions on Bottle é_, roals IYO.OD
AR Z6&.30%
Item ID: _Z.8%6 -7/~ D27 | V\Jt::r U D
Weight (kg):_ 310 L@ S S0/

Material Description:_ #2ag g iacnnes (vl L2 deea

Packaging: S ate

Detector Distance (in): 7. ¢/ i

Detector Filters: Ao aliT
r
Dose'Rate: £ 7'/(-5
Comments: D’LUM /’5 T o 7 arwﬂ"n‘.D@
A CocssniandyT ZaTH / /800 SHrse. Coound—
_ OBC /
— ALl Porierioal ~ 6/4005_)7"7 TOIalir0¢ | ROOSBEC—
7
S —
Vi RPEA

1000-010802-0001 19
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Date &

Time: Thu Dec 20 14:31:33 2001

g=SIMPLE_CYLINDER
-description=2338-01-0029
-comment=DRUM_WITH_SAMPLES
-Ccollimator=50MM-180D

-crpn=4

-Detector=7219
-Convergence in %=1
~Lunit=IN ~Tunit=C

~MDRPN=4

~Dunit=G/CU.C

~at=20 ~ap=760 ~rh=50
~-Energies kev= 50.000, 100.000, 128.000,
300.000, 500.000, 700.000,
4000.000,
~Brror in %= 10.000, 10.000, 10.400,
8.000, 6.000, 6.000,
4,000,
~dl.1=0.0625 ~d1.2=22.5 ~d1.3=33.5
~d3.1=33 ~3mater=SAMPLES ~3den=0.5504
~8dl=24

1000-010802-0001

20

~Punit=MM.HG

130.000, 150.000,
1000.000, 1400.000,

10.000, 10.000,
4.000, 4.000,

~lmater=CSTEEL
~3con=1

200.000, #
2000.000,#

8.000,#
4.000,#

~lden=7.86



233-S Item Analysis

Sample Info:

Data Input:

Item Parameters:

Contamination:]

Dimensions:
Length (in):
Weight (Ibs):
Am-241 Cales:

Nuclide Activities:

Results:

Comments:

Analyst:

Spreadsheet Version 3.0b 1/14/02
Item ID: 2333-01-0029 i Assay Date:| 15-Nov-01
File Name: 961 | File Name:
: Activity Meas Activity Meas
Isotope|  (uCi/kg) Uncert (uCikg) Uncert
Pu-239 (129)
Pu-239 (414)] 1.46E+03 1.15E+02
Am-241] 8.01E+02 6.97E+01
Np-237 7.14E-02 3.55E-03
U-238
U-235
Cs-137| 4.,76E-03 2.43E-04
Co-60
ET— et [ B] con [T ]
335 Width (in): 225 Depth (in): 225
252.1 Depth for TMU (in}): 4 % Volume: 50
Measured 8.01E+02 +/- 2.42E+03 |Use Meas
Calculated 2.02E+03 +- 2.18E+03
Isotope Activity “Total Unc
(nCi/g) 1 sigma
Pu-238 5.90E+02 +/- 2.48E+402
Pu-239 1.46E+03 +/- 6.12E+02
Pu-240 7.59E+)2 +/- 3.19E+02
Pu-241 2.84E+03 +- 1.19E+03
Pu-242 7.67E-01 +/- 3.22E-01
Am-241 8.01E+)2 +- 2.42E+03
Np-237 7.14E-02 +/- 2.96E-02
1J-238 0.00E+00 +/- 0.00E+00
J-235 0.00E+00 +f- 0.00E+00
Cs-137 4.76E-03 +/- 1.98E-03
Co-60 0.00E+00 +/- 0.00E+00
Total TRU Activity(nCi/g): 3.61E+03 | +/- 2.53E+H03 Cale from Pu-239 Act |
Pu(g):] 3.1 1E+)0 Pu (g) + 3 sigma TMU: 7.03E+00 '
Pu(g) + 3 sigma: 3.84E+00
Errors:
Net weight used
| Martin Winterrose ] Date:| 3/20/02 |

1000-040202-0002 4




|
1

CANBERRA

I sSOoCS

ANALYSTIS

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Size

Sample Taken On
Acquisition Started

Live Time:

1800.0 secconds

ISOCS Calabration

: 0961

11/15/01 10:18:42 AM

233s-01-0029 Rotated

114.6

kg

11/15/01 9:44:00 AM
9:44:56 AM

11/15/01

Real Time:

1917.6 seconds
2335-01-0029

Energy Calibration Used Done On 2/27/01
Efficiency Calibration Used Done On 11/15/01
PEAK ANALYZSTIS REPORT

Peak Peak Energy Net Peak Net Area Continuum
No centroid {keV) Area Uncert. Counts

1 237.82 59.54 3.52E+006 2447.07 5.36E+005

M 2 292.42 73,19 4.77E+003 142.10 2.96E+004
m 3 300.87 75.30 9.16E+003 154.24 3.05E+004
M 4 340.78 85.27 3.77E+003 132.57 2.65E+004
m 5 348.98 87.32 1.99E+003 126.49 3.07E+004
M 6 380.14 95.11 1.52E+004 167.35 2.92E+004
m 7 392.47 98.19 1.19E+004 301.41 2.67E+004
m 8 396.70 89,25 4.19E+004 347.47 2.39E+004
m 9 405.18 101.37 6.81E+003 135.72 2.32E+004
m 10 413.15 103.36 2.26E+004 237.23 2.16E+004
m 11 417.85 104.53 7.83E+003 202.47 2.07E+004
m 12 443.33 110.90 4.89E+003 241.96 1.83E+004
m 13 447.20 111.87 6.99E+003 247.27 1.79E+004
m 14 458.60 114.72 5.39E+003 145.45 1.67E+004
m 15 463.78 116.01 5.34E+003 142.90 1.71E+004
m 16 469.22 117.37 2.56E+003 120.92 1.57E+004
m 17 477.31 119.39 4.48E+003 107.44 1.50E+004
m 1B 493.70 123.49 1.B5E+003 82.13 1.4BE+004
m 19 502.64 125.72 7.17E+003 116.25 1.41E+004
m 20 518.75 129.75 3.10E+004 189.11 1.22E+004
M 21 578.33 144.64 1.36E+003 78.31 9,13E+003
m 22 586.62 146.71 1.08E+003 74.74 9.97E+003
m 23 '595.90 149.03 1.84E+003 79.10 9.63E+003
M 24 645.96 161.54 9.88E+002 68.96  7.40E+003
m 25 660.24 165.11 7.30E+002 66.38 7.85E+003
26 686.00 171.55 1.04E+003 147.64 6.64E+003

M 27 758.11 188.57 4.72E+002 57.43 4,.87E+003
m 28 784.03 196.05 7.65E+002 57.47 5.03E+003
M 29 815.81 203.99 3.71E+003 76.70 5.01E+003
m 30 833.62 208.44 8.37E+003 100.21 4.61E+003
31 1024.00 256.02 5.00E+002 91.24 2.50E+003
%@&OH%@&$O67 300.17 2.26E+003 147.82 3.65E+003
29%%9  312.00 1.03E+804 141.78  2.37E+003



8528323833

34 1332.
35 1344,
36 1364,
37 1381.
38 1474,
39 1485.
40 1501.
41 1522.
42 1532.

1000-010802-0001

333.
336.
341.
345.
368.
371.
375.
380.
383.

RO WR =W

.53E+003
.48E4+003
.36E+003
.32E+003
.05E+003
.01E+002
.85E+003
L7TE+003
.49E+003

23

62.53
44,43
42.82
59.95
37.79
25.59
90.37
45.06
42.07

1.46E+003
1.46E4003
1.38E+003
1.36E+003
1.09E+003
1.07E+003
9.93E+002
9.17E+002
8.46E+002



Peak
No.

33 =

Peak  Energy
centroid {keV)
43 1573.36 393.32
44 1595.39 398,82
45 1656.63 414.13
46 1691.951 422,94
47 1806.17 451.50
48 2045.00 511.19
49 2335.00 583.66
50 2440.00 609,91
51 2477.00 619.15
52 2585.00 646.14
53 2650.12 662.42
54 2891.32 722.70
55 3184.00 795,84
56 3647.00 911.56
57 4486.00 1121.24
58 7067.00 1766.28

1000-010802-0001

Area Uncert.
2.90E+003 53.
3.90E+002 25.
7.93E+003 B84.
5.92E+4002 28.
9.99E4+002 49.
2.18E+002 34
1.13E+002 26.
1.94E+002 29.
8.B82E+001 26.
7.76E+001 24Q.
1.23E+003 49,
3.08E+002 25.
5.65E+001 13.
8.10E+001 13.
4,98E+001 14
B.20E+001 9

24

Net Peak Net Area

Continuum
Counts

7.22E+002
6.70E+002
5,.45E+002
5.25E+002
3.40E+0Q02
2.23E4002
1.48E+002
1.34E+002
1.50E+002
1.03E+002
2.16E+002
7.80E+001
3,15E+001
2.90E+001
4.12+001
0.00E+000



NUCLIDE

IDENTIFICATTION

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {ucCi) Uncertainty
cs-137 0.977 661.65* 85.12 4.76020E-003 2.43259E-004
NP-237 0.9%6 300.17* 6.20 8.95743E-002 7.29059E-003
: 312.00* 36.00 7.13601E-002 3.5505%E-003
340.60%* 4.20 8.37011E-002 4.68251E-003
375.45* 0.68 3.48483E+000 1.57640E-001
415.76* 1.75 1.26109E+000 5.38215E-002
Pu-239 0.992 129.28* 0.01 1.39953E+003 2.35133E+002
375.00%* 0.00 1.49759E+003 1.16485E+002
413.70* 0.00 1.45735E+003 1.148B16E+002
451.5 0.00 1.51494E4003 9.59017E+001
AM-241 1.000 59754 * 35.70 3.81 +002 3.03773£+001
125.28* 0.00 5.20055E+4002 2.65535E+4001
335.40* G.00 7.63813E+002 4.23804E+001
662.42% 0.00 1.12552E+003 5.74367E+001
722.70* 0.00 8.00828E+002 6.97352E+001
PU-241 0.981 114.00%* 0.02 7.68854E+4+001 4.67900E+000
332.60* 0.00 3.11833E+002 1.55936E+001

INTERFERENTCE CORRECTETPD REPORT |
|
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(uCi/kg ) Uncertainty
CS-137 0.977 2.504062E-003 2.539465E-004
NP-237 0.996 7.761293E-002 2.636030E-003
Pu-23%9 @ 0.992 1.407837E+003 3.762531E+001
AM-241 € 1.000 5.334504E+002 1.750261E+001
PU-241 0.981 9.629176E+001 4.481599E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

nn s

Errors guoted at 1.000 sigma

NUCLIDE TOTALS
Nuclide Mass (g)
Pu-239

2.60E+000 +/~- 6.8%6E-002

1000-010802-0001 25



ISOCS NDA Operating Procedure 14

Revision 2
Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry
%3.5
722.5
Put Dimensions on Bottle Chzoers (04,136
T2 26309

ItemID: _Z33S-0/ ~0o30 Vet 17.87_
Weight (kg):_2.2%. / «B73%

Material Description:__ Duap DR, VWO O e

Packaging: <& ¢ ot D‘é " A

Detector Distance (in): 2. /

Detector Filters: 7 Crai>
Dose Rate: < .5
Comments: ‘/ Oowvpte, /P00 Brc. TOTTAL

o596/

1000-010802-0001 26



Date & Time: Thu Dec 20 14:34:24 2001
g=SIMPLE_CYLINDER
description=2335-01-0030
-comment=DRUM WITH SAMPLES
‘Ccollimator=50MM-~180D

Crpn=4

‘Detector=7219

-.Convergence in %=1 ~MDRPN=4

Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM,HG
-at=20 ~ap=760 ~rh=50

-Energies kevs= 50.000, 100.000, 128.000, 130.000, 150.000,
300,000, 500.000, 700.000, 1000.000, 1400.000,

) 4000.000,
~-Error in %= 10.000, 10.000, 10.000, 10.000, 10.000,
8,000, €.000, 6.000, 4.000, 4.000,
4,000,
~dl.1=0.0625 ~dl.2=22.5 ~31.3=33.5 ~lmater=CSTEEL
~d3.1=33 ~3mater=SAMPLEHS -~3den=0,3738 ~3con=1
~22bsor=0.0312 ~ZAmater=CADMIUM ~2Aden=8.642

~sdl=24

1000-010802-0001 27

200.000, #
2000.000,#

8.000,#
4.000,#

~lden=7.86



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 233s-01-0030 ] Assay Date:| 12-Nov-01
File Name: 951 I File Name:
Data Input: Activity Meas Activity Meas
Isotope}  (uCi/kg) Uncert (uCi/kg) Uncert

Pu-239 (129)
Pu-239 (414)] 4.54E+03 | 3.59E+02
Am-241| 1.51E+03 1.20E+02
Np-237|  5.01E-01 2.41E-02

U-238
U-235
Cs-137] 9.67E-03 4.07E-04
Co-60
Item Parameters:
Comamination:[ Internal | Item Type: Barrel CEICS:
Dimensions:
Length (in}:[~_ 33.5 width (in):[” 22.5 Depth Gin):[ 225
Weight (lbs): 171.2 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales: [Measured 1.51E+03 +- 4.57E+03 |Use Meas
Calculated 6.28E+03 +/- 6.80E+03
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 1.84E+03 +/- 7.73E+02
Pu-239 4,54E-+03 +/- 1.91E+03
Pu-240 2.37E+H03 +~ 9.94E+02
Pu-241 8.84E+03 +/- 3.72E+03
Pu-242 2.39E+00 +- 1.00E+00
Am-241 1.51E+03 +/- 4 57TE+03
Np-237 5.01E-01 +f- 2.08E-01
J-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +- 0.00E+00
Cs-137 9.67E-03 +/- 4.01E-03
Co-60 0.00E+00 +- 0.00E+00
Results: Total TRU Activity(nCi/g)s] 1.03E+04 | +- | 5.11E+03 | Cale from Pu-239 Act ]
Pu (p):] 6.58E+00 Pu (g) + 3 sigma TMU:} 1.49E+01
Pu(g) + 3 sigma: 8. 14E+00
Comments: Errors:
Net weight nsed
Analyst: [ Martin Winterrose | - Date:| 3/20/02 |

1000-040202-0002 5



CANBERRA

I SO0CS

ANALYSTIS

eport Generated On

ample Title
pectrum Description
.ample Identification
;ample Size

jample Taken On
wcgquisition Started

sive Time:

ISOCS Calabration

1800.0 seconds

: 12/18/01
: 233s5-01-0030 @270

0951

4:15:08 PM

77.8 kg

11/12/01

Real Time:

: 3:34:00 PM
: 11/12/01 3:34:38 PM

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1823.5 seconds
2335-01-0030

. 27/27/01
. 11/12/01

| PEAK ANALYSIS REPORT
I
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 237.82 59.54 1,23E+005 454.34 2.37E+004
M 2 292.28 73.15 7.92E+003 352.25 1.46E+004
m 3 301.04 75.34 1.49E+004 552.64 1.75E+004
4 341.00 85.33 3.68E+003 268.85 2.26E+004
M 5 396.21 99.13 4.40E+004 B826.84 4.54E+004
m 6 413.98 103.57 2.80E+004 542.53 3.23E+004
M 7 445.62 111.47 1.46E+004 164.79% 2.88E+004
m B8 460.95 115.30 1.07E4004 156.61 3.70E+004
M 9 502.71 125.74 7.90E+003 146.48 2.13E+004
m 10 518.79 129.76 4.41E+4004 229.97 2.12E+004
M 11 577.64 144.47 2.93E+003 315.87 2.14E+004
m 12 586.62 146.71 2.72E+003 294.87 2.33E+004
m 13 595.87 149.02 4.65E+003 451.58 2.33E+004
m 14 611.34 152.89 5.22E+002 98.58 2.43E+004
M 15 645.93 161.53 2.56E+003 462.72 1.99E+004
m 16 659.90 165.03 1.91E+003 260.79 3.26E+004
m 17 686,69 171.72 1.68E+003 219.70 3.28E+004
18 719.00 179.80 6.60E+002 226.26 1.50E+004
M 19 758.49 189.67 8.88E+002 183.91 1.48E+004
m 20 783.93 196.02 1.70E+003 323.18 1.53E+004
M 21 815.66 203.95 7.32E4003 214.02 1.15E+004
m 22 833.54 208.42 2.02E+004 524.06 1.02E+004
23 1023.00 255.77 1.09E+003 174.51 8.10E+003
24 1071.00 267.77 2.79e+002 150.38 6.85E+003
25 1200.67 300.17 8.86E+003 176.6% 6.60E+003
26 1247.99 312.00 5.62E+004 281.47 5.69E+003
M 27 1285.54 321.38 9.11E+002 68.03 4.13E+003
m 28 1294.67 323.67 1.40E+003 66.86 5.36E+003
M 29 1332.45 333.11 7.65E+003 92.40 3.42E+003
m 30 1344.10 336.02 3.64E+003 68.77 3.50E+003
m 1363. 57 340.89 6.87E+003 86.22 3.07E+003
345.32 6.78E+003  85.81 2.52E+003
M @@00“%%¥%0 368.62 2.56E+803 67.23 2.13E+003



85323383

34
35
36
37
38
38
40

42

1501.72
1521.98
1532.56
1573.02
1595.47
1656.47
1691.67
1707.89
1806.17

1000-010802-0001

375.
380.
383.
393.
398.
414,
422.
426.
451.

2.
3.
.30E+003
. 7T6E+003
.02E+003
.87E+004
.48E+003
.29E+002
.21E+003

B W oy W

08E+004
T4E+003

30

AL O S b e

.8BE+003
.53E+003
.44E+003
.24E+003
.14E+003
.15E+002
. 76E+002
L 27E+002
.37E+002



Peak
No.

23=

Peak
centroid
43 2046,
44 2334.
45 2439,
46 2477.
47 2562.
48 2585.
49 2612.
50 2650.
51 2755.
52 2891.
53 3078.
54 3646.
55 4485,
56 5102.
57 7066.

Energy
{keV)
00 511.44
00 583.41
00 609,66
00 619.15
16 640.44
55 646.28
21 652.95
12 662.42
00 688.63
32 722.70
00 769.35
00 911.31
00 1120.99
00 1275.19
00 1766.03

1000-010802-0001

Area Uncert.
3.56E+002 45.03
1.77E+002 29.69
1.94E+002 30.63
2.31E+002 32.96
4,98E+001 13.37
1.24E+002 14.81
1.52E+002 15.05
1.94E+003 54.22
1.03E+002 22.92
6.57E+002 38.18
7.44E+001 21.09
6.17E+001 18.50
7.48E+001 17.01
5.77E+001 15.57
9.12E+001 10.39

31

Net Peak Net Area Continuum

Counts

OO APRPPRPDNNNDNDN W

.93E+002
.B1E+002
.99E+002
.D1E+002
.38E+002
.84E+002
.30E+002
.02E+002
.15E4+002
.72E4002
.13E+002
.73E+001
.72E+001
.33+001
. 79E4+000



NUCLTITPDE

IDENTIVFICBATTION

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV} (%) {(uCi} Uncertainty
Cs-137 0.977 661.65* 85.12 9.67095E-003 4.07434E-004
NP-237 1.000 300.17* 6.20 4.51013E-001 2.35454E-002
312.00* 36.00 5.01398E-001 2.41039E-002
340.60* 4.20 5.48345E-001 2.63107E-002
Pu-239 0.992 129.28%* 0.01 3.53895E+003 5.94463E+002
375.00* 0.00 - 4.61940E+003 3.61703E+002"
413.70% 0.00 4.54289E+003 3.59343E+002
451.50* @ 0.00 4.43593E+003 2.1%8827E+002
AM-241 1.000 59.54* 35.70 1.51204E+4+003 1.20400E+002
125.28%* 0.00 1.07630E4003 5.57921E+001
335.40~* 0.00 2.44566E+003 1,22981E+002
662.42* @ 0.00 2.28664E+003 9.61372E+001
722.70% 0.00 2.19137E+003 1.44068E+002
PU-241 0.940 114.00~* ¢.02 3.42942E+002 1.92396E+001
332.60* 0.00 8.76886E+002 4.23524E+001
a
INTERFERENCE CORRECTED REPORT
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {uCi/kg ) Uncertainty
CS-137 0.977 3.657661E-003 4.480760E-004
NP~-237 1.000 4.967566E-001 1.418541E-002
Pu-239 @ 0.992 4.419048E+003 2.342903E+002
AM-241 @ 1.000 1.421810E+003 4.451970E+001
PU-241 0.940 4.342801E+002 1.751685E+001
? = nuclide is part of an undetermined solution
é = nuclide rejected by the interference analysis

nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

NUCLTIPDE TOTALS
Nuclide Mass (g)
Pu-239 5.55E+000 +/- 2.94E-001
1000-010802-0001

32



uclide MDA Report
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NUCLIDE
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REPORT
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Nuclide
Name

CO-60
C5-134

C5-137
NP-237

Pu-239

AM-241

PU-241
CM-243

1000-010802-0001

Energy

(keV)

1173.22
1332.49
475.35
563.23
569.32°
604.70
795.84
801.93
1038.57
1167.94
1365.15
661.65*
300.17*
312.00*
340.60*
129.28*
375.00~*
413.70*
451.50*
59.54~*
125.28*
335.40*
662.42*
722.70*
114.00%
332.60*
209,70
228.18
277.60

-Yield

(%)

100.00
100.00
1.46
8.38
15.43
97.60
85.40
B8.73
1.00
1.80
3.04
85.12
6.20
36.00
4.20
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
16.56
14.00

33

Line MDA
(uCi/kg )

2.5569E~004
2.4375E~004
3.3516E~002
.0035E~003
. 6555E~-003
.8913E~004
.2557E-004
.4104E~003
.6594E-002
.4655E-002
.3942E-003
5.3468E-004
2.5165E-002
4.4776E-003
2,.0772E-002
5.4496E+001
4.5386E+001
3.2878E+001
3.2093E+002
1.1760E+001
9.2928E+001
1.8693E+002
1.2642E+002
3.1955E+002
2.8725E+001
3.1475E+001
8.4488E-002
1.7155E-002
1.2055E-002

~1 =N W W O

Nuclide MDA
{uCi/kg )

2,.44E-004
3.26E-004

5.35E-004
4.48E-003

3.29E+001

1.18E+001

2.87E+001
1.21E-002

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated
Half-life too short to be able to perform the decay correction

Activity
(uCi/kg )

-1.8383E-004
1.4646E-004
-1.7157E-002
1.0309E-003
1.1764E-003
-3.6745E-004
-4,9121E-004
5.5183E-004
-9.2048E-003
1.5011E-002
3.4579E-003
9.6710E-003
4,.5101E-001
5.0140E-001
5.4835E-001
3.5390E+003
4.6194E+003
4.5429E+003
4.4359E+003
1.5120E+003
1.0763E+003
2.4457E+003
2,2866E+003
2.1914E+003
3.4294E+002
8.7689E+002
1.0190E-002
-7.3911E-003
-2.4971E-002



Bldg 233s
NDA Item Description Sheet
Bottle Geometry

a3 i

z2.5

Put Dimensions on Bottle ‘
a—ll?.c:ﬂb": /6.0

~<TwzEt. ZL 20D

ItemID: _Zz33% o —coa Lt (\S).033
Weight (kg):_3/2. 75 i< 1Hs 34O ¢S
Material Description:_ %5ia o Hus e voD A J2aob

Packaging: =& ¢ai T 1 32 e
Detector Distance (in):_ 2.«

Detector Filters: housm

Dose Rate: ey

Comments: = AL OF i

II Zl::_\-t Mx ML‘—\; Z‘&&ﬂ m/d

<

1500-0T0802-000T—



Date & Time: Thu Dec 20 14:36:40 2001
g=SIMPLE_CYLINDER
description=2338-01-0031
comment=DRUM _WITH_ SAMPLES
Ccollimator=50MM-180D

crpn=4

‘Detector=7215

‘Convergence in %=1 ~MDRPN=4

Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM, HG
-at=20 ~ap=760 ~rh=50

-Energies kevs= 50.000, 100.000, 128.000, 130.000, 150.000,
300.000, 500.000, 700.000, 1000.000, 1400.000,

4000.000,
~-EBrror in %= 10.000, 10.000, 10.000, 10.000, 10.000,
8.000, 6.000, 6.000, 4,000, 4,000,
4.000,
~dl.1=0.0625 ~dl.2=22.5 ~dl.3=33.5 ~lmater=CSTEEL
~d3.1=33 ~3mater=SAMPLEHS ~3den=0.5717 ~3con=1

~8d1=24

1000-010802-0001 15
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2000.000, #

8.000,#
4.000,4

~lden="7.86



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 2335-01-0031 1 Assay Date:] 31-Oct-01
File Name:] 914 | File Name:
Data Input: Activity Meas Activity Meas
Isotope|  (uCi/kg) Uncert (uCikg) Uncert
Pu-239 (129)

Pu-239(414)] 6.75E+02 5.40E+01
Am-241] 1.01E+02 9.03E+00
Np-237| 8.49E-02 4.14E-03

U-238
1J-235
Cs-137] 6.40E-04 1.68E-04
Co-60
Item Parameters:
Contamination:| Internal | Item Type: Calcs:
Dimensions:
Length (in): 335 Width (in): 22.5 Depth (in): 22.5
Weight (Ibs):} 261.85 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales: Measured 1.01E+02 +- 3.06E+02 Use Meas
Calculated 9.34E+)2 +/- 1.01E+03
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) ! sigma
Pu-238 2.73E+02 +- 1.1SE+02
Pu-239 6.75E+02 +- 2.84E+02
Pu-240 3.52E+02 +- 1.48E+02
Pu-241 1.31E+03 +- 5.52E+02
Pu-242 3.55E-01 +/- 1.49E-01
Am-241 1.01E+02 +- 3.06E+02
Np-237 8.49E-02 +/- 3.52E-02
J-238 0.00E+H0 +i- 0.00E+00
1J-235 0.00E+00 +- 0.00E+00
Cs-137 6.40E-04 +- 3.13E-04
Co-60 0.00E+00 +- 0.00E+)0
Results: Total TRU Actlvity(nCi/g):]|_ L40E+03 | +- 4.57E+02 | Calc from Pu-239 Act ]
Pu (Q: 1.50E+0Q0Q Pu (g) + 3 sigma TMU: 3.38E+00
Pu(g) + 3 sigma:] 1.85E+00
Comments: Errors:
Net weight used
Analyst: | Martin Winterrose | Date:| 3/20/02 |

1000-040202-0002 6



CANBERRA ISsSO0OCS ANALYSIS

leport Generated On

;ample Title
jpectrum Description
jample Identification
Jample Size

Sample Taken On
Acquisition Started

12/18/01 4:24:07 BM
. 2335-01-0031 @ 270
: 0914
: 119.0 kg

: 10/31/01 9:03:00 AM
: 10/31/01 9:04:13 AM

Live Time: 1800.0 seconds Real Time: 1842.8 seconds
1S0CS Calabration 2335-01-0031
Energy Calibration Used Done On i 2/27/01
BEfficiency Calibration Used Done On : 10/31/01

| PEAK ANALYSIS REPORT

Peak Peak Energy
No. centroid {keV)

1 239.26 59.90
2 292.98 73.33
3 301.05 75.34
4 340.47 85.20
5 379.82 95.03
6 396.06 99.08
7 414.00 103.57
8 445.66 111.48
9 460.30 115.14
10 502.70 125.74
11 518.84 129.77
12 576.46 144.17
13 588.02 147.06
14 595,59 148,95
15 644.56 161.19
16 783.73 195.97
17 815.78 203.98
18 833.65 208,45
19 1202.08 300.53
20 1249.17 312.30
21 1332.87 333.21
22 1344.09 336.02
23 1364.11 341.02
24 1380.21 345.04
25 1474.62 368.64
26 1500.35 375.07
27 1502.08 375.50
28 1522.06 380.50
29 1534.12 383.51
30 1573.22 393.28
31 1595.84 398.93
32 1656.48 414.09
3800-010898-4001 3 416.15

Net Peak Net Area Continuum
Area Uncert. Counts

9,72E+005 38592.5 1.64E+004
3.05E+003 133.96 8.53E+003
5.71E+003 167.16 8.60E+003
2.05E4+003 255.41 8.79E+003
3.34E+003 129.60 8.68E+003
1.17E+004 307.37 8.57E+003
5.32E+003 254.3¢6 8.38E+003
2.73E+003 157.69 8.57E+003
1.56E+003 185.83 8.34E+003
1.96E+003 110.24 7.48E+003
8.81E+003 124.57 7.14E+003
3.34E+002 88.29 6.22E+003
3.54E4+002 88.75 6.07E+003
7.13E+002 79.65 5.95E+003
2.94E+002 65.60 5.26E+003
3.60E+002 55.06 3.66E+003
1.27E+4003 62.64 3.33E+003
3.32E+003 71.35 3.13E+003
2.25E+003 60.86 1.42E+003
1.24E+4004 117.73 1.19E+003
1.59E+003 50.50 9,31E+002
6.52E+002 39,75 9.09E+002
1.49E+003 114.12 B8.67E+002
1.16E+003 165,98 8.16E+002
4.14E+002 43.19 6.15E+002
5.42E+002 114.47 5.76E+002
3.68E+003 119.07 5.72E+002
7.44E4002 75.84 5.38E+002
5.31E+002 57.21 5.19E+002
1.28E+003 41.29 4.59E+002
4.07E+002 25.44 3.91E+002
3.71E+003 64.70 3.33E+002
4.92E+QQ2 30.93 3.17E+002



34 1692.13 423.00 2.25E+002 22.50 2.83E+002
35 1807.56 451.85 4.09E+002 25.36 2.08E+002
36 2045.44 511.30 1.28E+002 16.31 1.30E+002
37 2334.55 583.55 9.24E+001 13.61 1.05E+002
38 2439.34 609.74 1.43E+002 15.55 8.90E+001
39 2646.07 661.41 1.69E+002 43.88 6.41E+001
40 2649.16 662.18 1.62E+003 57.62 6.34E+001
41 2889.86 722.33 1.51E+002 16.01 4.73E+001
42 3647.82 911.76 7.08E+001 10.64 3.32E+001

1600-010802-0001 38



Peak Peak Energy Net Peak Net Area Continuum
No. centroid {keV) Area Uncert. Counts

43 5850.04 1462.14 5.78E+002 24.79 6.40E+000
44 7067.30 1766.35 4.73E+001 8.07 2.59E+4000

1000-010802-0001 39



NUCLIDE IDENTIFICATION REPORT
Nuclide Energy Yield Activity Activity
Name Confidence (keV) (%) (ucCi) Uncertainty
CS~137 0.998 661.65* 85.12 6.42272E-004 1.68066E-004
NP~237 0.996 300.17* 6.20 8.86030E~002 4.,89925E-003

312.00* 36.00 8.49314E-002 4.13934E-003
340.60* 4.20 9.05313E-002 8.09906E-003
375.45%* 0.68 1.43160E+000 7.82851E-002
415.76* 1.75 7.74602E-002 5.82318E-003
Pu-239 0.993 129.28%* 0.01 3.95210E+002 6.65887E+001
375.00% 0.00 9.06340E+001 2.03827E+001
413.70* 0.00 6.74768E+002 5.39706E+001
451.50* @ 0.00 6.12925E+002 4.49602E+001
AM-241 0.995 59.54* 35.70 1.01164E+002 9.03371E+000
125.28* 0.00 1.41130E+4002 1.04860E+001
335.40~* 0.00 3.33997E+002 2,56338E+001
662.42* @ 0.00 1.45825E+003 6.91051E+001
722.70* 0.00 3.86027E+002 4.26975E+001
PU-241 0.953 114.00* 0.02 2.19951E+001 2.88503E+000
332.60* 0.00 1.39104E+002 7.861B8BE+000

INTERFERE

N C

Nuclide
Name

C5~137
NP-237
Pu-239
AM-241
PU-241

?
X
@

wwn

Nuclide

Id

Confidence

0.998
0.996
0.983
0.995
0.953

Errors guoted at

1000-010802-0001

E CORRECTED REPORT
Wt mean Wt mean
Activity Activity
(uCi/kg ) Uncertainty

6.422724E-004
8.657191E-002
1.811058E+002
1.384872E+002
3.589370E+001

1.000 sigma

40

1.680664E-004
2.626819E-003
1,833141E+001
6.534608E+000
2.708423E+000

nucl%de is‘part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity



uclide MDA Report 12/18/01 4:24:07 PM Page 5
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Nuclide Energy Yield Line MDA Nuclide MDA Bctivity
Name (keV) (%) {(uCi/kg ) {(uCi/kg ) (uCi/kg )
Co-60 1173.22 100.00 1.9597E-004 1.53E-004 -8.0907E~-005
1332.49 100.00 1.5266E-004 -2.1471E-004
Cs-134 475.35 1.46 2.1069E-002 2.29E-004 -1.8193E-002
563.23 8.38 3.0726E-003 1.9467E-004
569.32 15.43 1.7320E-003 1.0227E-003
604.70 897.60 3.1083E-004 1.1436E-004
795.84 85.40 2.2910E-004 -1.1355E-005
801.93 8.73 2.3004E-003 -2.5158E~003
1038.57 1.00 1.7808E-002 1.1975E-002
1167.94 1.80. 1.0920E-002 1.0392E-002
1365.15 3.04 5.0708E-003 2.4101E-003
+ C5~-137 661.65* 85.12 1.5191E-004 1.52E-004 6.4227E-004
+ NP~237 300.17+ 6.20 6.9997E-003 1,12E-003 8.8603E-002
312.00* 36.00 1.1189E-003 8.4931E-002
340.60* 4.20 8.4826E-003 9.0531E~002
375.45* 0.68 4.4387E-002 1.4316E+000
415.76* 1.75 1.3472E-002 7.7460E~002
+ Pu-239 129.28* 0.01 1.7764E+001 1.59E+001 3.9521E+002
375.00* 0.00 1.9123E+001 8.0634E+001
413.70* 0.00 1.5921E+001 6.7477E+002
451.50* 0.00 1.0464E+002 6.1292E+002
+ AM-241 59.54%* 35.70 6.2238E-002 6.22E-002 1.0116E+002
125.28* 0.00 2.9237E+001 1.4113E+002
335.40+* G.00 7.325%E+001 3.3400E+002
662.42* 0.00 3.5753E+001 1.4583E+003
722.70* 0.00 8.8868E+001 3.8603E+4+002
+ PU-241 114.00~* 0.02 6.0433E+000 6.04E+000 2.1995E+001
332.60* 0.00 1.2650E+001 1.3910E+002
CM-243 209.70 3.27 3.4028E-002 5.45E-003 2.2050E-001
228.18 10.56 7.9109E~-003 -1.4872E-003
277.60 14.00 5.4478E-003 -6.0630E-003
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated :
@ = Half-life too short to be able to perform the decay correction
NUCLIDE TOTALS 1
I
Nuclide Mass (g)
Pu-239 3.48E-001 +/- 3.52E-002

1000-010802-0001 a1



Bldg 233s
NDA Item Description Sheet
Bottle Geometry

'f

zz.e "

\1.::3
Chtoss \o2.77
—An. T OB

ItemID: 285 -Ol-coefe S e d Sy

L A3y

Put Dimensions on Bottle

Weight (kg):_ 2 3 (e

Material Description:__—towes pice, ol Jd320e 4
Packaging: 5§ = gg_-“\bﬂ_-_\ T,

Detector Distance (in):___=_«A

Detector Filters: __ g oo

Dose Rate: )

Comments: __ </ (o £, £ols é /RO i X1 F
S

1000-010802-0001 42




Date & Time: Thu Dec 20 14:35:05 2001
g=SIMPLE_CYLINDER
description=2335-01-0042

comment =DRUM_WITH SAMPLES
Cecollimator=50MM~180D

-orpn=4

‘Detector=7219

-Convergence in %=1 : ~MDRPN=4

Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
-at=20 ~ap=760 ~rh=50

-Energies kev= 50.000, 100.000, 128.000, 130.000, 150.000,
300.000, 500.000, 700.000, 1000.000, 1400.000,

4000.000,
~Error in %= 10.000, 10.000, 10.000, 10.000, 10.000,
8.000, 6.000, 6.000, 4.000, 4.000,
4.000,
~d1,1=0,0625 ~dl.2=22.5 ~d1.3=33.5 ~lmater=CSTEEL
~d3.1=33 ~3mater=SAMPLEHS ~3den=0.4631 ~3con=1

~gdl=24

1000-010802-0001 43
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID: 233s-01-0042 | Assay Date:] 31-Oct-01
File Name: 917 | File Name:
Data Input: Activity Meas Activity Meas
Isotope]  (uCikg) Uncert (uCikg) Uncert
Pu-239 (129)
Pu-239 (414)] 3.81E+02 3.17E+)1
Am-241| 1.88E+02 1.50E+01
Np-237] 3.64E-03 4.69E-04
1U-238
U-235
Cs-137]  7.96E-04 9.86E-05
Co-60
Item Parameters:
Contamination: | Internal | Item Type: Calcs:
Dimensions:
Length (in): 335 Width (in): 22.5 Depth (in); 22.5
Weight (Ibs): 212.1 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales:  [Measured 1.88E+02 +- 5.69E+02 |Use Meas
Calculated 5.27E+02 +/- 5.71E+02
Nuclide Activities: Isotope Activity Total Unc
(nCy/g) ! sigma
Pu-238 1.54E+02 +/- 6.50E+01
Pu-239 3.81E+02 +/- 1.60E+(2
Pu-240 1.98E+02 +/- 8.36E+H01
Pu-241 7.42E+02 +- 3.12EHR2
Pu-242 2.00E-01 +- 8.44E-02
Am-241] 1.88E+02 +- 5.69EH)2
Np-237 3.64E-03 +- 1.57E-03
U-238 0.00E+00 +- 0.00E+00
1J-235 0.00E+00 +- 0.00E+00
Cs-137 7.96E-04 +- 3.43E-04
Co-60 0.00E+H)Q +i- 0.00E+00
Results: Total TRU Activity(nCl/g):| 9.22E+02 | - 6.01E+02 Calc from Pu-239 Act |
Pu (_g'): 6.84E-01 Pu (g) +3 slgma TMU:| 1.55E+00
Pu(g) +3 sigma:] 8.54E-0l
Comments: Errors:
Net weight used
Analyst: | Martin Winterrose | Date:| 3/20/02 i
1000-040202-0002 7



| CANBERRA

{

I SsoCS A

NALYSIS

Report Generated On

Sample Title

Spectrum Description
sample Identification

Sample S5i

ze

Sample Taken On
Acquisition Started

Live Time:

1800.0 seconds

ISOCS Calabration

12/27/01 11:28:53 AM

Real Time:

: 233s-01-0042 @ 270

. 0917

96.4 kg .
:710/31/01 1:34:00 BPM
. 10/31/01 1:34:50 BM

1826.4 seconds
2335-01-0042

Energy Calibration Used Done On 2/27/01
Efficiency Calibration Used Done On  : 12/20/01
| PEAK ANALYSTIS REPORT
{

Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 237.82 59,54 7.20E+005 1028,02 9.16E+004

M 2 292.46 73.20 1.82E+003 71.77 6.78E+003
m 3 301.00 75.33 3.56E+003 85.93 7.54E+003
M 4 340.28 85.15 1.58E+003 77.71 7.43E+003
m 5 350.73 87.76 5.17E+002 69.32 1.01E+004
M 6 380,13 95.11 3.85E+003 150.95 9,.29E+003
m 7 396.22 99,13 1.33E+004 378.70 1.28E+004
m 8 414,02 103.58 7.00E+003 210,76 1,16E+004
M 9 445,64 111.48 3.03E+003 80.85 8.03E+003
m 10 461,44 115.43 2.23E+003 77.52 1.0B8E+004
M 11 502.66 125,73 1.10E+003 64.61 4,.91E+003
m 12 518.86 129,78 7.63E+003 99.81 5,14E+003
M 13 578.79 144.75 4.10E+002 198.85 3.89E+003
m 14 595.93 149.04 6.72E+002 192.70 7.27E+003
M 15 816.00 204.04 8,85E+002 73.93 1.35E+003
m 16 833.64 208.45 1.64E+003 125.88 1.25E+003
17 1247.99 312.00 4,66E+002 55.79 6.61E+002

M 18 1332.97 333.24 8.07E+002 34.28 4.37E+002
m 19 1345.16 336.29 2.82E+002 17.37 6.06E+002
20 1377.12 344.27 6.69E+002 56.06 5.86E+002

M 21 1474.47 368,60 2,.33E+002 12.15 3.28E+002
m 22 1501.88 375.45 2.01E+003 44.07 3.27E+002
m 23 1522.33 380.56 3.89E+002 21.96 3.01E+002
m 24 1533.03 383.24 2.88E+002 18.81 2.90E+002
25 1574.00 393.48 7.48E+002 43,37 2.66E+002
26 1654,92 413.70 1.84E+003 52.86 2.44E+002
27 1692.00 422.97 1.46E+002 23.28 1.25E+002
28 1806.17 451.50 2.61E+002 29,57 1.53E+002
29 2045.00 511.19 1.94E+002 27.54 1.33E+002
30 2334.00 583.41 7.87E+001 18.70 7.73E+001
(ﬁ 2433.00 609.66 1.39E+002 25.81 1,16E+002
1096-0108 12 662.42 1.83E+002 22.00 7.75E+001
g Gamhr 3 722.70 6.00E4D01  15.99  5.20E+001



34 3647.00 911.56 7.94E+001 15.45 4.26E+001
35 7068.00 1766.53 5.88E+001 9.62 7.25E+000
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NUCLIDE IDENTIFICATION REPORT

Nuclide
Name
Ccs-137
NP-237

Pu-239

AM-241

PU-241

Id _
Confidence

0.977
0.642

0.992

1.000

0.929

Energy

{keV)

661.65*
300.17
312.00%*
340.60
129.28%*
375.00%*

413.70% .-

451 .50*
59.54%
125,28%
335.40%
662.42%
722.70%
114.00%
332.60*

Yield
Bty

85.12
6.20
36.00
4.20
0.01

Activity

~{uCi)
7.95642E-004
3.64244E-003

4.31711E+002
3.B2827E+002

. 3.80872E+002

4.45059E+002
1,88154E+002
1.01645E+002
1.64510E+002
1.88125E+002
1.75335E+002
4,13718E+001
8.02261E+001

Activity

Uncertainty

9.86262E-005
4,69208E-004

7.27015E+001
3.06880E+001
3.16793E+001
5.33728E+001
1.49684E+001
7.71750E+000
1.26985E+001
2,33141E+001
4.70193E+001
2.66084E+000
5.06939E+000

INTERFERENCE CORRECTED REPORT

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
Cs-137 0.977 2.431037E-004 - '1.018011E-004
NP-237 0.642 3.642436E-003 4,692084E-004
Pu-239 @ 0.992 3.860754E+002 2.108368E+001
AM-241 @ 1.000 1.306447E+002 5.986107E+000
PU-241 0.929 4,.976426E+001 2.356017E+000

?
X
@

nuclide is part of an undetermined solution
nucl@de rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

o

Errors quoted at 1.000 sigma

NUCLIDE TOTRALS
Nuclide Mass (qg)
Pu-239 6.00E~001 +/- 3.28E-002

47
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Nuclide MDA Report

12/27/01 11:28:54 AM

Page 4

**************************************************************************

Jde de ok ok ok

NUCLIDE

MDA

REPORT

* de Kk ke e

**-k*************_******************‘:****'ir****************************_*******

@V *+

I I T |

Name
CO-60
CS-134

csS-137
Np-237

Pu-239

AM-241

" Nuclide ”Enérgy'i

{keV)

1173.22
1332.49%
475.35
563.23
569,32
1 604.70
785.84
801.93
1038.57
1167.94
1365.15
661.65*
300.17
312.00*
340.60
129.28*
375.00*
413.70*
451.50%*
59.54*
125.28+*
335.40~*
662,42*

- 122.770%*

PU-241
CM-243

114,00*
332.60%
209.70

1228.18
277.60

Cyield

(2)

'100.
100.
1.46
8.38
15,
97,1
85,

0.02
0.00
3.27
10.56
14.00

‘Line MDA

(uCi/kg )

2.1935E-004

'1.9351E-004

1.8754E-002
2.9108E-003
1,5269E-003

. 3.1290E-004

2.7213E-004
2.6766E-003
2.1176E-002
1.2048E-002
5.090SE-003
2.5903E-004
7.6885E-003
1.3428E-003
1.3570E-002
1.9030E+001
.6534E+001
.1509E+001
.4362E+002
.9947E-001
.0231E+001
6.8375E+001
6.1247E+001
1.4234E+002

Wbk - N

- 9.0120E+000

9.9387E+000
2.4093E-002
5.3139E-003
3.2775E-003

Nuclide MDA
(uCi/kg )

1.94E-004
2.72E-004

2.59E-004
1.34E-003

1.65E+001

4.99E-001

9.01E+000
3.28E~003

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA wvalue not calculated
Half-life too short to be able to perform the decay correction

1000-010802-0001

48

 Activity
(uCi/kg )

1.2073E-005
7.0756E-005
3.0269E-003
1.8138E-003
-3.2474E-004
-8.1952E-005
1.2205E-004
-1.6141E-003
-1.8759E~002
-4.2204E-003
-3.1330E-003
7.9564E-004
4.8929E-003
3.6424E-003
~2.4726E-003
4.3171E+002
3.8283E+002
3.8087E+002
4.4506E+002
1.8815E+002
1.0164E+002
1.6451E+002
1.8813E+002
1.7533E+002
4.1372E+001
8.0226E+001
-3.6979E-003
2.6589E-003
-1.8406E-004



Bldg 233s
NDA Item Description Sheet
Bottle Geometry

'J.....-«-’z.z. S -1
Put Dimensions on Bottle
_ _ a5 .US
ItemID: _2.335 01-004// 26308
Weight (kg):_ 2\ O — RS
. 2021%

Material Description; D LRSS (] Lfesa BB
Packaging:  Bleaums A ';u [
Detector Distance (in): __._‘Lg/
Detector Filters: AL oa s
Dose Rate: A .S
Comments: Lonsbainin e L owasTes Folr- /B0
e TR TR e 20N EO S (DT RQTIATION)

20 0O 2o

AL/

3 /%0

o 21
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§Date & Time: Thu Dec 27 13:55:06 2001
~g=8IMPLE_CYLINDER
~degcription=2338-01-0044
~comment=bRUM_WITH_SAMPLES
~Ccollimator=50MM-180D

~crpn=4
~-Detector=7219
~-Convergence in %=1

~Lunit=IN ~Tunit=C

-at=20 ~ap=760 ~rh=50
~-Energies kev= 50.000, 100.000, 128.000,
300.000, 500.000, 700.000,
4000.000,
~-Error in %= 10.000, 10.000, 10.000,
8.000, 6.000, 6.000,
4.000,
~dl.1=0.0625 ~dl.2=22.5 ~d1.3=33.5
-d3.1=33 ~3mater=SAMPLEHS ~3den=0.322
~8dl=24
1000-010802-0001 50

~MDRPN=4

~Dunit=G/CU.C

~Punit=MM.HG

130.000, 150.000,
1000.000, 1400.000,

10.000, 10.000,
4.000, 4.000,

~1lmater=CSTEEL
~3con=1

200.000,#
2000.000,#

8.000,#
4.000,#%

~1lden=7.86



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Hem ID: 233s-01-0044 | Assay Date:] 29-Oct-01
File Name: 901 l File Name:
Data Input: Activity Meas Activity Meas
Isotope|  (uCikg) Uncert (uCikg) Uncert
Pu-239 (129)

Pu-239 (414)| 1.24E+03 1.47E+02
Am-241} 6.80E+H)2 5.41E+01
Np-237] 7.61E-02 477E-03
1J-238
U-235] 1.15E-02 2.80E-03
Cs-137[ 3.21EH00 1.01E-01
Co-60] 9.71E-04 7.69E-05

Item Parameters:

Contamination:| Internal ] Ttem TYPC: Calcs:
Dimensions:
Length (in): 33.5 Width (in): 225 Depth (in): 225
Weight (bsy:|  152.12 Depth for TMU (in): 4 % Volume:{ 50
Am-241 Cales: Measured 6.80E+02 - 2.06E+03 |Use Meas
Calculated 1.72E+03 +/- 1.89E+03
Nuclide Activities: [sotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 5.03E+02 +/- 2.16E+02
Pu-239 1.24E+03 +- 5.32E+02
Pu-240 6.46E+02 +- 2.77E+02
Pu-241 2.41E403 +- 1.04E+03
Pu-242 6.53E-01 +- 2.80E-01
Am-241 6.80E+02 +- 2. 06E+03
Np-237 7.61E-02 +/- 3.17E-02
U.238 0.00E+00 +- 0.00EHIQ
U-235 1.15E-02 +- 5.51E-03
Cs-137 3 21E+H3O +/- 1.33E+H00
Co-60 9.7B-04 +- 4.08E-04
Results: Total TRU Activity(nCi/g):| 3.07E+03 [ — +- Z.1SE+03 | Calc from Pu-239 Act |
Pu(g:} 1.60E+00 Pu (g) + 3 sigma TMU: 3.65EHX0
Pu(g) + 3 sigma:| 2.16E+00
Comments: Errors:

Analyst: | Martin Winterrose | Date:| 3/20/02 1




CANBERRA Is50CS ANALYSIS

eport Generated On : 12/31/01 10:49:59 AM

ample Title + 2335-01-0044 @ 270
pectrum Description :
0901

ample Identification
ample Size 69.1 kg
ample Taken On : 10/29/01 3:01:00 PM
cquisition Started 10/29/01 3:09:57 PM
ive Time: 1800.0 seconds Real Time: 1971.2 seconds
ISOCS Calabration 2335-01-0044
Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On : 12/27/01
PEAK ANALYS IS REPORT
Peak Peak Energy Net Peak ©Net Area Continuum
No. centroid {keV) Area Uncert. Counts
1 237.82 59.54 2,.66E+006 2058.99 4.36E+005
M 2 292,32 73.16 2.17E+004 230.50 6.77E+004
m 3 300.99 75.33 3.98BE+004 268.80 7.07E+004
M 4 340.37 85.17 1.91E+004 1103.49 6.89E+004
m 5 350.28 87.65 6.89E+003 413.54 8.50E+004
M 6 380.12 95.10 1.13E+004 377.11 7.6BE+004
m 7 396.01 99.07 3.48E+004 895.08 1.06E+005
m 8 413.84 103.53 1.74E+004 478.84 1.08E+005
M 9 445,99 111.57 7.76E+003 341.80 7.06E+004
m 10 461.69 115.49 6.58E+003 292.55 9.28E+004
m 11 477.32 119.40 3.50E+003 214.35 9.64E+004
m 12 502.39 125.66 5.63E+003 . 272.67 9.63E+004
m 13 518.78 129.76 2.15E+004 767.00 9.25E+004
14 595,00 148,81 1.04E+003 546.88 7.94E+004
15 742.68 185.71 1.52E+003 536.96 7.63E+004
M 1l6 815.83 203.99 1.99E+003 177.73 4.98E+004
m 17 833.56 208.43 4.14E+003 189.23 6.10E+004
18 1200.67 300.17 9.50E+002 320.74 3.25E+004
19 1247.99 312.00 8.74E+003 354.82 3.46E+004
M 20 1332.88 333.22 1.89E+003 211.74 3.76E+004
m 21 1344.74 - 336.18 1,03E+003 135.56 4,.23E+004
m 22 1364.16 341.03 9.87E+4002 132.91 4.16E+004
m 23 1381.53 345,38 1.82E+003 201.26 3.93E+004
24 1501.87 375.45 5.61E+003 352.88 3.27E4004
25 1574.00 393.48 1.77E+003 314.85 2.8BE+004
26 1654.92 413.70 5.2%9E+003 468.90 4.51E+004
27 2647.04 661.65 6.36E+005 827.73 1.08E+004
28 2891.32 722.70 1.15E+003 57.27 4.,66E+002
29 4693.97 1173.22 1.64E+002 20.27 5.95E+001
30 5103.00 1275.44 1.26E+002 19.36 5.55E4+001
M 31 5296.70 1323.85 1.66E+002 16.48 4,31E+001
m 32 5335.41 1333.52 1.84E+002 18.10 2.16E+001
33 100bMA8R0880011766.53 6.58E+001 52 9.57 6.25E+000
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NUCLTIDHE

IDENTIFICATION

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {(uCi) Uncertainty
CO-60 0.879 1173.22~* 100.00 8.84295E-004 1.11364E-004
1332.49* 100.00 1.05013E-003 1.06425E-004
Cs-137 1.000 661.65* 85.12 3.20998E+000 1.01112E-001
U-235 0.766 143.76 10.50
185.71~* 54,00 7.97438E-003 2.84604E-003
205.31~* 4.70 1.18959E-001 1.56288E-002
NP-237 0.9299 300.17+* 6.20 4,72894E-002 1.61299E-002
312.00% 36.00 7.60859E~002 4.77305E-003
340.60* 4,20 7.64734E-002 1.08892E-002
Pu-239 0.961 129.28* 0.01 1.25996E+003 2.16286E+002
375.00* 0.00 1.20395E+003 1.1982%E+002
413.70%* 0.00 1.24058E+003 1.46532E+002
451.50 @ 0.00
AM-241 1.000 59.54%* 35.70 6.79511E+002 5.40517E+001
125.28%* 0.00 5.36651E4002 3.67599E+001
335.40* 0.00 6.70528E+002 9.39126E+001
662.42* @ 0.00 7.58981E+005 2.38192E+004
722.70* 0.00 3.923&?&j 0 q,2.30Q&&E 0
PU-241 0.923 114.00~ 0.02 1.2535 8.77278ES
332.60* 0.00 2.10255E+002 2.55543E+001
INTERFERENCE CORRECTED REPORT
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
C0-60 0.979 9,.709708E-004 7.694067E-005
Cs-137 1.000 3.207262E+4000 1.007392E-001
0-235 0.766 1.153668E-002 2,.799994E-003
NP-237 0.999 7.417361E-002 4.219315E-003
Pu-239 @ 0.961 1.225052E+003 8.525147E+001
AM-241 @ 1.000 6.421890E+002 2.869351E+001
PU-241 0.923 1.343038E+002 8.297450E+000

?

nuclide is part of an undetermined solution

X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity
Errors quoted at 1.000 sigma
NUCLITUDE TOTALS
Nuclide Mass (g)
U-235 3.62E~001 +/- 8.79E-002
Pu-239 1000_01&303_3&1000 +/- 9.51E-002 g4




juclide MDA Report

12/31/01 10:49:59 AM

Page 4
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NUCLTIUDE

MDA

REPORT
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AR R SRS RS Es R SRR RS E AR R SREXLRS R R XR SRR R LR RS

@V o+ +

Nuclide
Name

wa nn

Co-60

CS-134

Cs5-137
NP-237

Pu-239

AM-241

PU-241

CM~243

1000-010802-0001

1173.
1332.
475.
563.
569.
604.
795.
801.
1038.
1167.
1365,
661.
300.
312,
340.
129.
375.
413,
451.
59.
125.
335.
662.
722,
114,
332.
209.
228.
277.

Energy
(keV)

22*
49%
35
23
32
70
84
93
57
94
15
65*
17+
00*
60*
28*
go*
70*
50
54+
28*
40*
42%*
70%
00*
60*
70
18
60

Yield

(%)

100.00
100.00
1.46
8.38
15.43
97.60
85.40
8.73
1.00
1.80
3.04
85.12
6.20
36.00
4.20
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
10.56
14.00

Line MDA
(uCi/kg )

2.9207E-004
1.3860E-004
3.0338E-001
3.4733E-002
1.8710E-002
2.8863E-003
5.2648E-004
4.8357E-003
3.5967E-002
2.4587E-002
8.1092E~-003
3.7014E-003
5.2425E-002
9.8308E-003
7.3722E-002
8.3255E+001
2.4417E+002
3.5799E+002
2.4312E+003
1.0538E+000
1.3784E+002
6.2695E+002
8.7518E+002
5.2831E+002
2.7047E+001
1.0078E+002
1.4358E-001
4.1452E-002
2.9211E-002

55

Nuclide MDA

(uCi/kg )
1.39E-004
5.26E-004

3.70E-003
9.83E-003

8.33E+001

1.05E+000

2.70E+001
2.92E-002

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated
Half-life too short to be able to perform the decay correction

Activity
{uCi/kg }

8.8430E-004
1.0501E-003
5.2495E-001
-1,4642E-002
1.2119E-002
3.2927E-004
7.4565E-004
2.8119E-003
7.0835E~003
-3.5696E-003
5.1765E-003
3.2100E+000
4.7288E-002
7.6086E-002
7.6473E-002
1.2600E+003
1.2040E+003
1.2406E+003
1.4532E+003
6.7951E+002
5.3665E+002
6.7053E+002
7.5898E+005
3.9286E+003
1.2535E+002
2.1025E+002
4.8449E-002
4,4827E-002
-1.5743E-002



Bldg 233s
NDA Item Description Sheet
Bottle Geometry

- -\ S

23S

27T

Catomr= 1|01 D
Put Dimensions on Bottle
AL R Ttr TP

e 22,228

NN ¥ b A

ItemID: _ 72 225 -ol- QR4S

Weight (kg): _ 2 +1+.%

Material Description:__ £, Lo, 10D L e Sy,
Packaging: 55 e &2»—«

Detector Distance (in):__2_/

Detector Filters: _ a/oasg

Dose Rate: <0

Comments: Ve

56
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#Date & Time: Thu Dec 27 13:57:24 2001
~g=SIMPLE _CYLINDER
~description=2338-01-0045
~comment=DRUM_WITH SAMPLES
~Ccollimator=50MM-180D

~Qrpn=4

~Detector=7219

~Convergence in %=1 ~MDRPN=4

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
~-at=20 ~ap=760 ~rh=50

~Energies kevs 50.000, 100.000, 128.000, 130.000, 150.000, 200.000,%
300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#

4000.000,
~Erroxr in %= 10.000, 10.000, 10.000, 10.000, 10.000, B.000,#
8.000, 6.000, 6.000, 4,000, 4.000, 4.000,#
4.000,
~d1.1=0.0625 ~dl.2=22.5 ~dl.3=33.5 ~lmater=CSTEEL ~lden=7.86
~d3.1=33 ~3mater=SAMPLEHS -~3den=0.4026 ~3con=1

~s8dl=24

1000-010802-0001 37



233-S Item Analysis

Sample Info:

Data Input:

Item Parameters:
Contamination:|

Dimensions:

Length (in):
Weight (Ibs):

Am-241 Calcs:

Nuclide Activities:

Results:

Comments:

Analyst:

Spreadsheet Version 3.0b 1/14/02
Item ID: 233s-01-0045 | Assay Date:| 1-Nov-0l
File Name: __9u File Name:
Activity Meas Activity Meas
Isotope|  (uCikg) Uncert (uCikg) Uncert
Pu-239 (129)
Pu-239 (414) 1.44E+03 1.14E+02
Am-241 1.21E+03 1.05E+02
Np-237 1.84E-01 8.89E-03
U-238
U-235
Cs-137 1.36E-01 4 50E-03
Co-60
Internal | Item Type: Barrel Cales:
33.5 width (in):[ 22.5 Depth (in)[ _ 22.5
184.42 Depth for TMU (in): 4 % Volume: 50
[Measured 1.21E+03 +/- 3.66E+03 JUse Meas
Calculated 1.99E+03 +f- 2.16E+03
[sotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 5.84E+02 +/- 2.45E+02
Pu-239 1.44E+03 +/- 6.05E+02
Pu-240 - 7.50E+02 +- 3.15E+02
Pu-241 2.80E+03 +/- 1.18E+03
Pu-242 7.58E-01 +/- 3.19E-01
Am-241 1.21E+03 +/- 3.66E+03
Np-237 1.84E-01 +- 7.63E-02
1J-238 0.00E+30 +/- 0.00E+00
U-235 0.00E+00 +- 0.00E+00
Cs-137 1.36E-01 +/- 5.61E-02
Co-60 0.00E+HX0 +/- 0.00E+H00
Total TRU Activity(nCi/g):| 3.98E+03 | +- 3.73E403 | Calc from Pu-239 Act |
Pu (E): 2.25E+00 Pu (g) + 3 sigma TMU: 3.08EHX0O
Pu(g) + 3 sigma; 2.78E+00
Errors:
| Martin Winterrose | Date:| 3/20/02 ]
1000-040202-0002 8



CANBERRA

IsoCS

ANALYSIS

.eport Generated On

ample Title

pectrum Description

: 12/31/01 11:36:44 AM

: 233s-01-0045 @ 270

: 0921

ample Identification
ample Size 83.8 kg
ample Taken On : 11/01/01 1:27:00 PM
cquisition Started : 11/01/01 1:28:00 PM
ive Time: 1800.0 seconds Real Time: 1997.3 seconds
ISOCS Calabration : 2335-01-0045
Energy Calibration Used Done On . 2/27/01
Efficiency Calibration Used Done On : 12/27/01
PEAK ANALYSTIS REPCORT
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.21 59.89 4.84E+006 169041, 1.12E+005
2 292.03 73.09 5.33E+003 243.17 4,71E+004
3 301.08 75.35 1.16E+004 258.67 4.48E+004
4 339.95 85.07 3.72E+003 608.50 3.60E+004
5 379.69 95.00 1.06E+004 442.10 3.03E+004
6 396,01 99.08 4.17E+004 1192,19 2.75E+004
7 413.83 103.53 2.07E+004 1011.07 2.44E+004
8 445,49 111.44 7.78E+003 378.63 2.18E+004
9 460,04 115.08 4.55E+003 426.24 2.06E+004
10 477.11 119.34 5.08E+003 476.55 1.91E+004
11 502.52 125.70 6.41E+003 323.32 1.68E+004
12 518.70 129.74 2.47E+4004 218.29 1.53E+004
13 577.07 144.33 B8.43E+002 138.08 1.21E+004
14 586.81 146.76 7.80E+002 193.63 1.19E+004
15 595,66 148.97 2.69E+003 118.12 1.17E+004
16 644.47 161.17 8.06E+002 113.05 1.06E+004
17 659.98 165.05 9.11E+002 107.38 1.03E+004
18 680.78 170.25 4.11E+002 114.99 1.04E+004
19 782.55 185.68 5.54E+002 79.30 8.30E+003
20 815.59 203.94 3.128+003 96.69 7.70E+003
21 833.54 208.42 1.10E+004 131.83 7.32E+003
22 1201.97 300.50 3.76E+003 92.29 3.78E+003
23 1248,95 312.24 2.24E+004 161.74 3.33E+003
24 1332,33 333.08 3.02E+003 81.53 3.00E+003
25 1343.59 335.89 1.22E+003 62.64 2.95E+003
26 1363.67 340.91 2.57E+003 217.20 2.87E+Q03
27 1380.05 345.00 2.17E+003 301.12 2.79E+003
28 1474.72 368.66 8,37E+002 63.88 2.39E4003
29 1501.78 375.43 7.38E+003 102.09 2.30E+003
30 1521.60 380.38 1.07E+003 131.24 2.24E+003
31 1533.66 383.40 9.778+002 127.47 2.1%E+003
32 1572.9¢ 393.22 2.2BE+003 64.79 2.06E+003
33 100bD%02046001 398.84 7.93E+002359 48.59 1.98E+003



34
35
36
37
38

40
41
42

1656.32
1664.57
1691.43
1807.49
2648.18
2888.80
3647.04
3877.90
5849.60

1000-010802-0001

414,
416.
422,
451.
66l.
722,
911.
969.
1462,

6.60E+003
8.87E+002
4,32E+002
8.01E+002
2.93E+004
3.54E+002
7.17E+001
4,80E+001
5.51E+002

1.84E+003
1.83E+003
1.75E+003
1.60E+003
2.95E+002
6.61E+001
3.38E+001
2.98E+001
1.14E+001



Peak Peak Energy Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts

43 7067.60 1766.43 3.59E+001 7.47 2.55E+000
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NUCLIDE

IDENTIFICATTION

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (uCi) Uncertainty
CS-137 0.997 661.65* 85.12 1.35633E-001 4.50001E-003
Np-237 0.997 300.17+ 6.20 1.76478E-001 9.55262E-003
312.00%* 36.00 1.83861E-001 8.88831E-003
340.60* 4.20 1.86860E-001 1.79922E-002
375.45% 0.68 3.44619E+000 1.59181E-001
415.76%* 1.75 1.67981E~-001 1.19503E-002
Pu-239 0.992 129.28~* 0.01 1.43043E+003 2.40500E+002
375.00* 0.00 1,48099E+003 1.16021E+002
413.70* 0.00 1.44172E+003 1.14341E+002
451.50* @ 0.00 1.44584E+003 1.00695E+002
AM-241 0.995 59.54* 35.70 1.20854E+003 1,0489%4E+002
125.28%* 0.00 6.02678E+002 4.21447E+001
335.40%* 0.00 7.45371E+002 5.17653E+001
662.42* @ 0.00 3.20696E+004 1.06047E+003
722.70* 0.00 1.10526E+003 7.36763E+001
PU-241 0.959 114.00%* 0.02 B.65616E+001 9.37673E+000
332.60* 0.00 3.16058E+002 1.70613E+001

INTERFERENTCE CORRECTETD REPORT |
|
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
C8-137 0.997 1.323825E-001 4.486709E-003
NP-237 0.997 1.783765E-001 5.444480E-003
Pu-239 @ 0.992 1.426437E+003 3.825811E+001
AM-241 @ 0.995 7.685344E+002 2.873255E+001
PU-241 0.959 1.398002E+002 8.217467E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors guoted at 1.000 sigma
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luclide MDA Report

12/31/01 11:36:45 AM

Page 5

Tk kkh kA hk Ak kb hkkkrhkhdrhdkbkdddddhhdkrhdhbdhhkhhhdhhdhrrhhrhkkkhrkddrrdrhrdrdrhhbddhdd

ek ok ok NUCLTIUDE MDA REPORT ek kk ok
e de v ke e o d Ao ok e ke e e vk ok ke e e ke vk vk ek e sk e e g s b e sk g s ke ok ke ok ok etk ok ok o e ok o ok e ok gk ok b e e Wk ok S ok v e vk Sk e g ok kb ok ok o
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCi/kg ) (uCi/kg ) (uCi/kg )
CO-60 1173.22 100.00 2.5444E-004 2.13E-004 1.0942E-004
1332.49 100.00 2.1265E-004 -2.2765E-004
CS-134 475.35 1.46 6.9205E-002 3.06E~-004 -2.2324E-002
563.23 8.38 8.3861E-003 -1.4258E-003
569.32 - 15.43 4.5251E~003 8.0413E-004
604.70 97.60 7.2%02E-004 2.2560E-004
795.84 85.40 3.0616E-004 -1.0796E-004
801.93 8,73 3.0118E-003 -1.2655E-003
1038.57 1.00 2.4561E~002 1.3286E-002
1167.94 1.80 1,3331E-002 -1.1569%9E-002
1365.15 3.04 5.8181E-003 -2.6505E-003
+ Cs-137 661.65%* 85.12 3.8210E-004 3.82E-004 1.3563E-001
+ NP-237 300.17* 6.20 1.3556E-002 2.22E-003 1.7648E-001
312.00% 36.00 2.2247E-003 1.8386E-001
340.60%* 4.20 1.8303E-002 1.8686E-001
375.45* 0.68 1.0532E-001 3.4462E+000
415.76* 1.75 3.8148E-002 1.6798BE-001
+ Pu-239 129,28* 0.01 3.3495E+001 3.35E+001 1.4304E+003
375.00~* 0.00 4.5259E+001 1.4810E+003
413.70% 0.00 4.4196E+001 1.4417E+003
451.50* 0.00 3.4075E+002 1.4458E+003
+ AM-241 59.54* 35.70 3.8944E-001 3.89E-001 1.2085E+003
125.28~* 0.00 5.6964E+001 6.0268E+002
335.40* 0.00 1.5642E+002 7.4537E+002
662,42* 0.00 9.0344E+001 3.2070E+004
722.70%* 0.00 1.2658E+002 1.1053E+003
+ PU-241 114.00* 0.02 1.2754E+001 1.28E+001 8.6562E+001
332.60* 0.00 2.6938E+001 3.1606E+002
CM-243 209.70 3.27 6.6151E-002 9.97E-003 8.9911E-001
228.18 10.56 1.4606E-002 -6.6236E-003
277.60 14.00 9.9674E-003 -7.9496E-003
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
NUCLTITDE TOTALS |
I
Nuclide Mass (q)
Pu-239 1.93E+000 +/- 5.17E-002
1000-010802-0001 63



Bldg 233s
NDA Item Description Sheet
Bottle Geometry

b
~—

Put Dimensions on Bottle
Creosss - Blo NBTS
ttem ID- oy o, 2.0 .
tem . '1-3 3 ‘J —D/— i 7 “r.. 6%:% q_
Weight (kg):__/Snies Tk OI8 156
Material Description: i, X DA

Packaging: =S e e, T2 e

Detector Distance (in): 7 <!

Detector Filters: Vo Conay

Dose Rate: @/’2/

Comments: __+/ (lnare, (b S0° ZQMTIQQ (n) BErmeasd,
Lo KT tEmrar, (e, CEOR
o_‘j@_ D2RE

3> /8o° B2
f270° 88
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#Date & Time: Mon Dec 31 11:46:28 2001
~g=8SIMPLE CYLINDER
~description=2335-01-0047
~comment=DRUM WITH SAMPLES
~Ccollimatoxr=50MM-180D

~Ccrpn=4

~Detector=7219

~Convergence in %=1 ~MDRPN=4

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
~at=20 ~ap=760 ~rh=50

~Energies kev= 50.000, 100.000, 128.000, 130,000, 150.000, 200.000,#
300.000, 500.000, 700,000, 1000.000, 1400.000, 2000.000,#

4000.000,
~Brror in %= 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,%
8.000, 6€.000, 6.000, 4.000, 4.000, 4,000, %
4,000,
~d1.1=0.0625 ~dl1.2=22.5 ~d1.3=33.5 ~lmater=CSTEEL ~ilden=7.86
~d3.1=33 ~3mater=SAMPLEHS -~3den=0.2875 ~3con=1
~2Absor=0.0312 ~2Amater=CADMIUM ~2Aden=8.642

~gdl=24
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233-8 Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 2335-01-0047 | Assay Date:| 25-Oct-01
File Name: 288 | File Name:
Data Input: Activity Meas Activity Meas
Isotope] (uCikg) Uncert (uCikg) Uncert

Pu-239 (129)
Pu-239 (414)| 3.32E+03 2.66E+02
Am-2411 2.74E+03 1.74E+02
Np-237] 1.17E+00 5.63E-02

U-238
U-235
Cs-137| 5.68E-0l 1.80E-02
Co-60
Item Parameters:
Contamination:} Internal | Item TYPGZ Calcs:
Dimensions:
Length {in): 33.5 Width (in):] 22.5 Depth (in): 225
Weight (Ibs): 131.71 Depth for TMU (in): 4 % Volume: 50
Am-241 Calcs:  [Measured 2.74E+03 +- 2.95E+03 |Use Meas
Calculated 4.59E+03 +/- 3.04E+03
Nuclide Activities: Isctope Activity Total Unc
(nCi/g) | sigma
Pu-238 1.34E+03 +- 3.20E+)2
Pu-239 3.32E+03 +/- 7.91E+)2
Pu-240 1.73E+03 - 4.12E+02
Pu-241 6.46E+03 +/- 1.54E+03
Pu-242 1.75E+00 +- 4.16E-01
Am-241} 2.74E+03 +/- 2.95E+03
Np-237 L1I7TEHO +/- 2.67E-01
U-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 5.68E-01 +- 1.28E-01
Co-60 0.00E+00 +/- 0.00E+00
Results: Total TRU Activity(nCi/g):] 9.13E+03 |  +/- 3.10E+03 | Cale from Pu-239 Act |
Pu (g): 3. 70E+00 Pu (g) + 3 slgma TMU: 6.34E+00
Pu(g) + 3 sigma: 4 59E+Q0
Comments: Errors:
Analyst: | ~ Martin Winterrose | Date:| 3/20/02 |

1000-040202-0002 g



| CANBERRA

{

I1sS0O0CS

ANALYSIS

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Size

Sample Taken On
fcquisition Started

Live Time:

1800.0 seconds

IS0QCS Calabration

12/31/01 11:54:47 AM

1 2338-01-0047 @ 270

. 0888
: 59.9

kg

+ 10/25/01 10:57:00 aM
: 10/25/01 10:57:41 AM

Real Time:

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1833.6 seconds
: 2335-01-0047

2/27/01
12/31/01

PEAK ANALYS SIS REPORT

Peak Peak Energy Net Peak WNet Area Continuum
No centroid (keV) Area Uncert. Counts
1 237.82 59.54 1.66E+005 528.44 3.20E+004
M 2 292.41 73.18 9.44E+003 457.46 1.84E+004
m 3. 301.12 75,36 1.70E4004 686.72 1.90E+004
4 341.00 85.33 3.66E+003 268.76 2.35E+004
M 5 396.61 99,23 3.68E+004 6€57.05 4,25E+004
m 6 413.73 103.50 2.81E+004 496.23 3.88E+004
M 7 445.81 111.52 9.28E+003 152.23 2.95E+004
m 8 459.45 114.93 6.13E+003 145.40 3.88E+004
M 9 493,44 123.42 2.34E+003 153.73 2.26E+004
m 10 502.74 125.75 1.03E+004 346.20 2,65E+004
m 11l 518.84 129.77 1.64E+004 530.39 2.56E+004
M 12 577.62 144,46 2.10E4003 332.57 3.04E+004
m 13 596.14 149.09 6.70E+003 550,29 5.77E+004
M 14 644.98 161.30 1.20E+003 129.27 2.93E+004
m 15 659.93 165.03 2.16E+003 132.30 4,.43E+004
m 16 680.21 170.10 1.34E+003 126.31 4.08E+004
M 17 758.60 189.69 3.12E+002 223.38 1.72E+004
m 18 783.49 195.91 6.53E+002 391.55 2,.39E+004
19 834.00 208.54 2.01E+004 329.53 2.36E+004
M 20 1071.86 267.98 4.97E+002 84.29 9.81E+003
m 21 1087.34 271.85 7.68E+002 86.59 1.23E4004
22 1200.67 300.17 1.91E+004 283.35 1.53E+004
23 1247.99 312.00 1.10E+005 395.68 1.15E+004
24 1294.00 323.50 5.74E+002 136.63 6.01E+003
M 25 1332.05 333.01 3.B7E+003 83.34 7.23E+003
m 26 1343.72 335.92 2.76E+003 75.09 7.33E+003
m 27 1363.53 340.88 1.32E+004 121.87 6.80E+003
m 28 1381.62 345.40 2.65E+003 72.28 5.72E+003
M 29 1475.57 368.88 1.57E+003 83.66 6.17E+003
m 30 1502.20 375.53 9.46E+003 313.18 6.03E+003
m 31 1522.24 380.54 1.33E+003 78.87 5.92E+003
m 32 1532.64 383.14 1.11E+Q03 72.42 6.14E+003
M 33 1573.26 393.29 2.54E+003 6.7149.22 5.28E+003

1000-010802-0001 -
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Peak Peak Energy Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts

43 3648.00 911.81 9.51E+001 15.36 3.3%E+001
44 7069.00 1766.78 4.47E+4001 9.79 1.23E+001
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NUCLTIDE IDENTIFICATTION REPORT
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) {%) {uCi) Uncertainty
C5-137 1.000 661.65* B5.12 5.68450E~001 1.79922E-002
NP-237 1.000 300.17* 6.20 1.16766E+000 5.89303E-~002

312.00~* 36.00 1.17443E+000 5.63108E-002
340.60* 4.20 1.26335E+000 5.96623E-002
Pu-239 0.992 129.28%* 0.01 1.69858E+003 2.90408E+002
375.00%* 0.00 2.52555E+003 2.11915E+002
413.70* 0.00 3.31775E+003 2.65897E+002
451.50* 0.00 2.37679E+003 4.0892BE+002
AM-241 1.000 59.54%* 35.70 4.86827E+003 3.87538E+002
125.28* 0.00 1.83411E+003 1.07965E+002
335.40~* 0.00 2.22397E+003 1.20039E+002
662.42* 0.00 1.34407E+005 4.23862E+003
722.70* 0.00 2.73517E+003 1.73843E+002
PU-241 0.969 114.00%* 0.02 2.67089E+002 1.58499E+001
332.60* 0.00 5.32684E+4002 2.74217E+Q01

INTERFERENCE CORRECTED REPORT

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
Cs-137 1.000 5.590203E-001 1.792904E~002
NP-237 1.000 1.200476E+000 3.362884E-002
Pu-239 @ 0.992 2.554541E+003 1.439347E+002
AM-241 @ 1.000 2.229490E+003 7.162327E+001
PU-241 0.96%9 3.336010E+002 1.372252E+001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

o

Errors gquoted at 1.000 sigma

NUCLTIDE TOTALS
Nuclide Mass (g)
Pu-239 2.47£+000 +/- 1.39E-001
70
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Nuclide MDA Report

12/31/01 11:54:48 AM
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Nuclide
Name

C0-60
CS-134

CS5-137
NP-237

Pu-239

AM-241

PU-241
CM-243

Energy
{keV)

1173.,22
1332.49
475.35
563.23
569.32
604.70
795.84
801.93
1038.57
1167.94
1365.15
661,65*
300.17+%
312.00%
340.60%*
129.28%
375.00%
413.70*
451.50~*
59.54~*
125.28*
335.40*
662.42*
722.70*
114.00*
332.60*
209.70
228.18
277.60

Yield

(%)

100.00
100.00
1.46
8.38
15.43
97.60
85.40
8.73
1.00
1.80
3.04
85.12
6.20
36.00
4,20
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00
3.27
10.56
14.00

Line MDA
(uCi/kg )

3.2646E~004
2.9583E-004
1.4547E-001
1.6566E-002
8.8224E-003
1.3987E-003
4,0987E-004
3.9651E-003
3.2408E-002
1.8462E-002
8.7988E-003
1.5447E-003
4.9768E~002
7.6393E-003
3.7012E-002
7.7252E+001
9.7185E4001
1.6942E+002
1.2926E+003
3.2494E+001
1.3480E+002
3.2352E+002
3.6525E+002
3.7286E+002
4.0017E+001
5.4771E+001
1.2161E-001
2.8490E-002
2.0568E-002

Nuclide MDA

(uCi/kg )
2.96E-004
4,10E-004

1.54E-003
7.64E-003

7.73E+001

3.25E+001

4,00E+001
2,00E-002

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated _
Half-life too short to be able to perform the decay correction

1000-010802-0001

71

Activity
(uCi/kg )

2.7733E-004

~3.3796E-005

9.7875E-002

~-1.6722E-002

2.0764E-003
2.2217E-003

~-5.8344E-004
~-1.4441E-003

6.8953E-004
1.0305E-002
8.1914E-003
5.6845E-001
1.1677E+000
1.1744E+000
1.2633E+000
1.6986E+003
2.5256E+003
3.3178E+003
2.3768E+003
4,8683E+003
1.8341E+003
2.2240E+4003
1.3441E+005
2.7352E+003
2.6709E+002
5.3268E+002
1.5560E+000
4.9180E-003
5.6418E-003
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#Date & Time:

~g=8IMPLE CYLINDER
~description=2335-01-0048
~comment=DRUM_WITH_SAMPLES
~Ccollimator=50MM-180D

~orpn=4

~Detector=7219

~Convergence in %=1

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C
~at=20 ~ap=760 ~rh=50
~Energiea kevs= 50.000, 100.000, 128.000,
300.000, 500.000, 700.000,
4000.000,
~Error in %= 10.000, 10.000, 10.000,
8.000, 6.000, 6.000,
4.000,
~dl.1=0.0625 ~dl.2=22.5 ~d1l.3=33.5
-d3.1=33 ~3mater=SAMPLEHS -~3den=0.3116

~-2Absor=0.0312

~-sdl=24

1000-010802-0001

~2Amater=CADMIUM

Mon Dec 31 12:08:21 2001

~MDRPN=4

~Punit=MM.HG

130.0090,
1000.000,

10.000,
4.000,

150.000,
1400.000,

10.000,
4,000,

~lmater=CSTEEL
~3¢con=1

~2Aden=8.642

73
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233-S Item Analysis

Sample Info:

Data Input:

Item Parameters:
Contamination:

Dimensions:
Length {in):
Weight (bs):
Am-241 Calcs:

Nuclide Activities:

Results:

Comments:

Analyst:

Spreadsheet Version 3.0b

1/14/02

Ttem ID: 2335-01-0048 | Assay Date:] 25-Oct-01
File Name: 887 | File Name:
Activity Meas Activity Meas
Isotopel  (uCikg) Uncert (uCi/kg) Uncert
Pu-239 (129)
Pu-239 (414)] 1.62E+03 1.30E+02
Am-241] 2.26E+03 1.23E+02
Np-237| 1.00E+00 4.82E-02
J-238
1J-235
Cs-137] 1.15E+HX0 3.78E-02
Co-60
[ Internal [tem Type: Calcs:
33.5 Width (in}:] 225 Depth (in): 22.5
142.7 Depth for TMU (in): 4 % Volume:[ 50
Measured 2.26E+H03 +/- 2.44E+03 |Calc from Pu-239
Calculated 2.24E+03 +/- 1.48E+03
Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 6.55E+02 +/- 1.56E+02
Pu-239 1.62E+03 +- 3.85E+02
Pu-240 8.42E+)2 +- 2.01E+02
Pu-241 3.15E+H03 +- 7.50E+02
Pu-242 8.50E-01 +/- 2.03E-01
Am-241 2.24E+03 +- 1.48E+03
Np-237 1.00E+00 +- 2.29E-01
U-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 1. 15E+00 +- 2.59E-01
Co-60 0.00E+00 +/- 0.00E+00
Total TRU Actlvity(nCi/g):] 5.35E+03 |  +- 1.55E403 {  Calc from Pu-239 Act |
Pu _(5): 1.95E+)0 Pu (g) + 3 sigma TMU:} 3.35E+00
Pu(g) + 3 sigma: 2.42E+00
Errors:High Np-237 ratio,
Np-237 Error does not affect final values.

| Martin Winterrose

1000-040202-0002

Date:{

3/20/02

1

10



CANBERRA

IsocCs

ANALYSIS

leport Generated On

‘ample Title

‘pectrum Description
;ample Identification

ample Size

ample Taken On
cgquisition Started

12/31/01 12:10:20 PM

: 2335-01-0048

: 0887

64.9 kg
10/25/01 9:25:00 AM
10/25/01 9:49:14 AM

ive Time: 1800.0 seconds Real Time: 1838.0 seconds
IS0CS Calabration 2338-01-0048
Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On T 12/31/01
PEAK ANALYSTIS REPORT
Peak Peak Energy Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts
1 239.30 59.91 1.16E+005 3679.53 1.43E+004
2 292.91 73.31 8.37E+003 426.69 1.52E+004
3 301.06 75.35 1.58E+004 472.76 1.55E+004
4 340.39 85.17 7.06E+003 321.53 1.70E+004
5 348.67 87.24 3.78E+4+003 297.43 1.73E+004
6 396.31 99,15 2.44E+004 773.38 1.86E+004
7 413.75 103.51 1.60E+004 580.79 1.B9E+004
8 445.90 111.54 ©.16E+003 283.63 2.09E+004
9 459.29 114.89 3.52E+003 306.87 2.10E+004
10 502.63 125.72 7.39E4003 365.45 2.15E+004
11 518.76 129.75 1.38E+004 179.00 2.15E4004
12 575.78 144.00 1.01E+003 155.40 2.16E+004
13 587.08 146.83 1.45E+003 199.06 2.15E+004
14 595.90 149.03 3.04E+003 1le4.86 2.15E+004
15 605.91 151.53 3.63E+002 148.66 2.14E+004
16 643.45 160.92 5,2BE+002 150.56 2.11E+004
17 659.73 164.98 1.06E+003 150.07 2.10E+004
18 783.22 195.85 7.05E+002 127.8B3 2.02E+004
19 833.65 208.45 1.67E+004 274.71 1.89E+004
20 1088.01 272.02 7.60E+002 117.99 1.44E+004
21 - 1201.96 300.50 1.66E+004 178.34 1.13E+004
22 1249.03 312.26 9.72B8+004 539.32 9.96E+003
23 1332.20 333.05 3.21E+003 109.95 9.15E+003
24 1343.41 335.85 2.05E+003 98.47 9.05E+003
25 1363.47 340.86 1.12E+004 307.00 8.88E+003
26 1378.23 344.55 8.91E+002 329.08 8.71E+003
27 1476.03 368.99 1.10E+003 83.10 8.06E+003
28 1501.88 375.45 6.57E+003 234.04 7.93E+003
29 1503.54 375.87 1.97E+003 758.82 7.93E4003
30 1522.35 380.57 1.13E+003 162.57 7.85E+003
31 1533.823 383.44 1.16E+003 99.09 7.75E+003
32 1573.22 393,28 2.22E+003 89.79 7.65E+003
33 1595.50 398.85 3.37E+003 96.72 7.59E+4003
1000-010802-0001 75



34
35
36
37

39
40
41
42

1656.
1664,
1807.
2477.
2584,
2648,
2889,
3647.
4005.

31
54
74

414.05
416.10
451.89
619.21
645.96
661.95
722.27
911.79
1001.19

1000-010802-0001

5.76E+003 111.50
4.06E+003 102.48
7.34E+002 80.41
1.87E+002 41.14
1.21E+002 39.62
1.99E+005 1985.58
5.87E+002 26.50
6.66E+001 10.86
2.71E+001 7.89

76

7.43E+003
7.44E+003
6.98E+003
1.72E+003
9.47E+002
4.35E+002
8.88E+001
3.45E+001
2.85E+001



Peak Peak Energy Net Peak Net Area Continuum
No., centroid (keV) Area Uncert. Counts

43 5103.72 1275.62 6.31E+001 9.85 2.20E+001

44 5849.49 1462.00 5.51E+002 24.68 1.07E+001
45 7067.29 1766.35 4.08E+001 7.57 4.48E+000
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NUCLIDE

IDENTIPFICATTION

REPOCRT

Id

Nuclide Energy Yield Activity Activity
Name Confidence (keV) {%) {uCi) Uncertainty
Cs-137 0.996 661.65%* 85.12 1.14615E+000 3.78442E-002
PA-234M 0.9995 1001.03~* 0.59 2.48146E-002 7.25864E-003
NP-237 0.997 300.17* 6.20 9.77795E-001 4.83201E-002
312.00* 36.00 1.00139E+000 4.818B84E-002
340.60* 4.20 1.02804E+000 5.53797E-002
375.45%* 0.68 3.91955E+000 2.22083E-001
415.,76* 1.75 9.85655E~001 4.76357E-002
Pu-239 0.992 129.28* 0.01 1.39505E+003 2.34928E+002
375.00* 0.00 1.68441E+003 1.43066E+002
413.70%* 0.00 1.61545E+003 1.29926E+002
451.50* @ 0.00 1.70332E4003 1.98071E+002
AM-241] 0.994 59.54* 35.70 3.01278E+003 2.5780BE+002
125.28%* 0.00 1,28717E4003 8.,90896E+001
335.40* 0.00 1.58762E+003 1.06377E+002
662.42* @ 0.00 2.71000E+005 8.91802E+003
722.70% 0.00 2.25998E+003 1.23427E+002
PU-241 0.971 114.00~* 0.02 1.51145E+002 1.55214E+001
332.60* 0.00 4,.25045E+002 2.46304E+001

INTERVFERENCE CORRECTETD REPORT
Nuclide Wt mean Wt mean

Nuclide id Activity Activity

Name Confidence (uCi/kg ) Uncertainty

C5-137 0.9296 1.139037E+000 3.771805E-002
PA-234M 0.999 2.481459E-002 7.258640E-003

NP-237 0.997 9.908422E-001 2.468049E-002

Pu-239 @ 0.992 1.444871E+003 4,420813E+001

AM-241 @ 0.994 1.681578E+003 5.821723%E+001

PU-241 0.971 2.289988E+002 1.313152E+001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

1.000 sigma

|

Errors quoted at
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Nuclide MDA Report

12/31/01 12:10:20 PM

Pa
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name {keV) (%) (uCi/kg ) {(uCi/kg ) (uCi/kg )
CO-60 1173.22 100.00 3.1701E-004 2.63E-004 1.2792E~004
1332.49 100.00 2.6346E-004 -1.8971E-004
Cs-134 475.35 1.46 1.9328E-001 3.91E-004 4,2862E~001
563.23 8.38 2.1070E-002 1.0854E-002
569.32 15.43 1.1149E-002 -2.6870E-003
604.70 97.60 1.7205E-003 1.6208E-003
7595.84 85.40 3.9067E~-004 -2.5773E-004
801.93 8.73 3.8554E-003 -1.1672E-003
1038.57 1.00 2.9796E~002 1.5167E-002
1167.94 1.80 1,7961E-002 1.3001E-002
1365.15 3.04 7.6825E-003 -3.6760E-003
+ CS~-137 661.65* 85.12 5.7543E-004 5.75E-004 1.1461E+000
+ NP-237 300.17+* 6.20 2.9258E-002 4.B1E-003 9.7780E~-001
312.00* 36.00 4.8116E~003 1.0014E+000
340.60* 4,20 4.0635E-002 1.0280E+000
375.45%* 0.68 2.4879E-001 3.9196E+000
415.76* 1.75 9.8174E-002 9.8565E-001
+ Pu-239 129.28* 0.01 6.9529E+001 6.95E+001 1.3951E+003
375.00% 0.00 1.0692E+002 1.6844E+003
413.70* 0.00 1.1316E+002 1.6154E+003
451.50* 0.00 8.0756E+002 1.7033E+003
+ AM-241 59.54%* 35.70 1.4557E+001 1.46E+001 3.0128E+003
125.28* 0.00 1.1918E+002 1.2872E+003
335.40* 0.00 3.4570E+002 1.5876E+003
062.42%* .00 1.3606E+002 2.7100B+005
722.70%* 0.00 1.7921E+002 2.2600E+003
+ PU-24] 114.00* 0.02 2.9069E+001 2.91E+001 1.5114E+002
332.60%* 0.00 5.9228E+001 4.2505E+002
CM-243 209.70 3.27 1.2142E~-001 2.21E-002 1.2713E+000
228.18 10.56 3.0141E-002 -1.8391E-002
277.60 14.00 2.2132E-002 -7.6902E-003
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
NUCLIDE TOTALS {
!
Nuclide Mass (g)
Pu-239 1.51E+000 +/- 4.63E-002
79
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Bldg 233s
NDA Item Description Sheet
Bottle Geometry
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#Date & Time: Wed Jan 02 08:44:44 2002
~g=SIMPLE CYLINDER
~description=2335-01-0049
~comment=DRUM_WITH_ SAMPLES
~Ccollimator=50MM-180D
~crpn=4
~Detector=7219%

~Convergence in %=1 ~MDRPN=4
~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM, HG
~at=20 ~ap=760 ~rh=50

~Energies kev= 50

.000, 100.000, 128.000, 130.000, 150.000,
300.

000, 500.000, 700.000, 1000.000, 1400.000,

4000.000,
~Error in %= 10.000, 1¢.000, 10.000, 10.000, 10.000,
8.000, 6.000, 6.000, 4.000, 4.000,
4,000,
~dl.1=0.0625 ~dl.2=22.5 ~dl.3=33.5 ~1lmater=CSTEEL
~33.1=33 ~3mater=SAMPLEHS ~3den=0.318 ~3con=1

~5dl=24

1000-010802-0001 81
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 233s-01-0049 ] Assay Date:| 25-Oct-01
File Name: 891 | File Name:
Data Input: Activity Meas Activity Meas
Isotope|  (uCikg) Uncert (uCi’kg) Uncert

Pu-239 (129)
Pu-239 (414)] 1.98E+03 | 1.66E+02
Am-241] B.G62E+02 | 9.18E+0I
Np-237| 8.36E-02 4.26E-03

U-238
U-235
Cs-137}  1.52E-01 4.87E-03
Co-60
Item Parameters:
Contamination: | Internal ] [tem TYPCI Cﬂlcs;
Dimensions:
Length (in): 335 Width (in): 225 Depth (in): 225
Weight (Ibs): 145.69 Depth for TMU (in): 4 % Volume: 50
Am-241 Calcs: [Measured 8.62E+02 +/- 2.61EH03 |Use Meas
Calculated 2.74E+03 +/- 2.97E+H)3
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 8.02E+02 + 3.38E+02
Pu-239 1.98E+03 +f- 8.3J4E+02
Pu-240 1.03E+03 +/- 4.34E+02
Pu-241 3.85E+03 +/- 1.62E+H03
Pu-242 1.04E+00 +f- 4.39E-01
Am-24] 8.62E+02 +/- 2.61E+03
Np-237 8.36E-02 +/- 3.47E-02
1J-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 1.52E-01 +/- 6.28E-02
Co-60 0.00E+00 +- 0.00E+00
Resuits: Total TRU Activity(nCi/g): 4 G8E+03 | +- 2.79§_+03 Cale from Pu-239 Act |
Pu (£): 2.44E+00 Pu (g) + 3 sigma TMU: 5.52E+00
Pu(g) + 3 sigma:| 3.05E+00
Comments: Errors:
Analyst: { Martin Winterrose ] Date:| 3/20/02 ]

1000-040202-0002 11



| CANBERRA I SOCS ANALY SIS

Report Generated On 1/02/02 8:48:06 AM

Sample Title : 2335-01-0049@270
3pectrum Description :
: 0891

Sample Identification

S3ample Size 66.2 kg

Sample Taken On : 10/25/01 3:22:00 PM
icquisition Started : 10/25/01 3:23:07 PM

Live Time: 1800.0 seconds Real Time: 1897.2 seconds

2335-01-0048%
2/27/01
1/02/02

ISOCS Calabration
Energy Calibration Used Done On
Efficiency Calibration Used Done On

| PEAK ANALYSTIS REPORT
|
Peak Peak Energy Net Peak Net Area Continuum

No centroid (keV) Area Uncert. Counts

1 237.82 59.54 2.60E+006 2085.07 4.89E+005

M 2 292.46 73.20 6.03E+003 148.41 3.42E+004
m 3 300.88 75.30 1.07E+004 168.09 3.44E+4004
4 341.00 85.33 2.32E+003 320.25 3.33E+004

M 5 379.95 95,06 1.63E+004 331.79 3,93E+004
m 6 395.81 99,02 4.79E+004 741.386 5.30E+004
m 7 413.92 103.55 2.26E+004 373.389 4.36E+004
M 8 445,58 111.46 1.15E+004 154.09 2.74E+004
m 9 461.93 115.55 9.86E+003 146.31 4.14E+004
m 10 475,41 118.92 2.,94E+003 122.63 3.58E+004
M 11 502.55 125.70 3.69E+003 155.34 1.67E4+004
m 12 518.64 129,72 2.97E+004 B822.49 1.50E+004
M 13 579.40 144.91 1.91E+003 379.81 1.68E+004
m 14 595.41 148.91 3.07E+003 422.39 2.71E+004
15 644.00 161.05 9.11E+002 228.33 1.36E+004

M 16 758.66 189.71 4.78E+002 154.46 8.08E+003
m 17 784.39 196.14 7.60E+002 225.68 9.48E+003
M 18 815.73 203.97 3,53E+003 171.78 6.39E+003
m 19 833.46 208.40 6.87E+003 290.47 7.68E+003
20 1023.00 255.77 4.56E+002 126.16 4,57E+003
21 1200.67 300.17 1.25E+4003 120.87 3.94E+003
22 1247.99 312.00 9.26E+003 162.16 4.25E+003

M 23 1332.35 333.08 3.3BE+003 162.76 3.27E+003
m 24 1344.47 336.11 1.35E+003 76.65 3.05E+003
m 25 1364.02 341.00 1.29%E+003 75,66 3.11E+003
m 26 1381.54 345.38 3.10E+003 148.71 2.76E+003
M 27 1474.62 368.64 8.51E+002 50.53 2.4BE+003
m 28 1501.64 375.39 8.69E+003 238.59%9 2.63E+003
m 29 1521.95 380.47 1.68E+003 69.21 2.42E+003
m 30 1532.53 383.11 1.55E+003 63,88 2.25E+003
31 1574.00 393.48 2.85E+003 116.65 2.52E+003

M 32 1656.33 414.05 8.13E+003 250.83 2.09E+003
m 331000060k02-00d1 422.91 4.66E+0033 43.05 1.96E+003



1806.
2647.
2891.
3648.
7070.
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32
00
00

451.50
661.65
722.70
911.81
1767.03

1000-010802-0001

9.55E+002
2.90E+004
2.43E+002
8.B0E+001
4.65E+001

79.40

179.36
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24.76
18.28
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.53E+003
.08E+002
.02E+002
.00E+001
.95E+001



NUCLTITDE IDENTIFICATTION REPORT
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (uCi) Uncertainty
CcS-137 1.000 661.65* 85.12 1.51846E~001 4.87059E-003
NP-237 0.999 300.17* 6.20 6.43252E-002 6.969%906E-003

312.00* 36.00 8.36414E-002 4,25861E-003
340.60* 4.20 1.03765E-001 7.74856E-003
Pu-239 0.993 129.28* 0.01 1.80399E+003 3.06986E+002
375.00%* 0.00 1.93606E+003 1.58471E+002
413.70* 0.00 1.97962E+003 1.66163E+002
451,50* @ 0.00 1.92851E+003 1.77242E+002
AM-241 1.000 59.54%* 35.70 6.82895E+002 5,43291E+001
125.28* 0.00 3.63066E+002 2.33076E+001
335.40* 0.00 9.12000E+002 6.71013E+001
662.42* @ 0.00 3.59031E4004 1.14753E+003
722.70* 0.00 8.61937E+002 9.18123E+001
PU-241 0.917 114.00%* 0.02 1.93964E+002 1,08650E+001
332.60* 0.00 3.90846E+002 2.62219E+001
INTERFERENTCE CORRECTETPD REPORT
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
CS-137 1.000 1.498245E~001 4.854011E-003
NP-237 0.999 B.296432E-002 3.290025E-003
Pu-239 @ 0.993 1.938095E+003 1.074278E+002
AM-241 @ 1,000 4.779280E+002 1.991927E+001
PU-241 0.917 2.228130E+002 1.003745E+001

?
X
Q

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

fonn

Errors quoted at 1.000 sigma

NUCLIDE TOTALS

Nuclide Mass (g)

Pu~239 2.07E+000 +/- 1.15E-001

1000-010802-0001 85



juclide MDA Report

1/02/02

8:48:06 AM

Page 4
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NUCLTIDE

rhhkkhkhkhkhhkhkhkhhhhdhhhdahkhrhkrhkhhbhhkhkhhhbhdbhhkhhbhdhhhhdhhdkddkddhdhddhddhdhdhkhkdkhkddhhdikhid

ek ok Kok

@V * +

Nuclide
Name

Co-60
CS-134

CS-137
NP-237

Pu-239

AM-241

PU-241

CM-243

Energy
(keV)

1173.22
1332.49
475.35
563.23
569.32
604.70
795.84
801.93
1038.57
1167.94
1365.15
661.65*
300.17*
312.00*
340.60*
129.28%*
375.00%*
413.70*
451.50*
59.54*
125.28*
335.40*
662.42%*
722.70*
114.00%
332.60%*
208.70
228.18
277.60

(%)

100.
100.
.46
.38
.43
.60
.40
.73
.00
.80

W
N

¥

=

Q0
PN WH =

» s 2

BOWOOOOOOULO OO O

MDA

Yield

00
0o

REPORT

Line MDA
(uCi/kg )

3.3144E-004
2.7326E-004
7.1915E-002
8.3792E~003
4.5871E-003
7.3454E-004
3.4805E-004
3.3939E-003
2.7791E-002
1.7708E-002
7.7619E-003
9.9158E-004
1.9774E~002
3.9009E-003
2.1049E~002
3.4838E+001
5.3798E+001
5.2433E+001
4.9132E+002
1.1460E+000
5.9510E+001
1.7592E+002
2.3445E+002
2.3437E+002
1.8685E+001
3.1045E+001
6.1025E-002
1.4102E-002
9.5944E-003

Nuclide MDA

(uCi/kg )
2.73E-004
3.48E-004

9.92E~004
3.90E-003

3.48E+001

1.15E+000

1.87E+001
9.59E-003

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Wwinr g =

% % ¥k ¥

Activity
(uCi/kg )

.890BE-0014
.6315E-004
.1302E-002
.2B64E-004
.5022E-003
.4527E-004
.5823E-005
.8368E~003
.7265E-003
.1066E-002
.3031E-003
.5185E-001
.4325E-002
.3641E-002
.0376E-001
.8040E+003
.9361E+003
.9796E+003
. 9285E+003
.8300E+002
.6307E+002
1200E+002
.5903E+004
.6194E+002
.9396E+002
.9085E+002
.8507E-002
.2850E-003
.6541E-003

.

O WHOWOWARRHEREPORRR R OW

Half-life too short to be able to perform the decay correction

1000-010802-0001
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{SOCS NDA Qperating Procedure 14
Revision 2

Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry

va a
y, 724
2R.5
725
Put Dimensions on Bottle
Cacers /383
Item ID: _2.235-0(- CORS ot T D
Weight (kef: 205 D w2 53
Lo - 539G

Material Description:w
Packaging: S Car s o

Detector Distance (in): z. &

Detector Filters: Alwed e .

Dose Rate: £ .5

Comments: { BOO R b JO/L/

87
1000-010802-0001



#Date & Time: Wed Jan 02 09:05:33 2002
~g=SIMPLE_CYLINDER
~description=2335-01-0085

~comment=DRUM WITH_ SAMPLES
~Ccollimator=50MM-180D

~crpn=4
~Detector=7219
~Convergence in %=1

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C
~at=20 ~ap=760 ~xrh=50
~Energies kev= 50.000, 100.000, 128.000,
300.0Q000, 500.000, 700.000,
4000.000,
~Error in %= 10.000, 10.000, 10.000,
8.000, 6.000, 6.000,
4.000,
~d1.1=0.0625 ~3d1.,2=22.5 ~d31.3=33.5
~d3.1=33 ~3mater=SAMPLEHS -~3den=0.539%
~8d1=24
1000-010802-0001 88

~MDRPN=4

~Punit=MM.HG

130.000, 150.000,
1000.000, 1400.000,

10.000, 10.000,
4.000, 4.000,

~lmater=CSTEEL
~3con=1

200.000, #
2000.000,#

8.000,#
4.000,4

~lden=7.86



233-S Item Analysis

Spreadsheet Version 3.0b

111412

Sample Info: Item ID: 2335010085 | Assay Date:| 12-Dec-Ol
File Name: 1014 | File Name:
Data Input: Activity Meas Activity Meas
Isotope|  (uCi/kg) Uncert (uCikg) Uncert
Pu-239 (129)
Pu-239 (414)| 1.65E+)3 1.30E+02
Am-241] 8.84E+02 6.08E+01
Np-237| 5.29E-02 2.62E-03
U-238
U-235
Cs-137] 3.06E-03 1.74E-04
Co-60
Item Parameters:
Contamination: | Internal | Item Type: Calcs:
Dimensions:
Length (in): 335 Width (in); 225 Depth (in): 22.5
Weight (Ibs):] 247.126 Depth for TMU (in): 4 % Volume; 50
Am-241 Cales:  [Mieasured 8.84E+02 +- 2.68E403 JUse Meas
Calculated 2.29E+03 +- 2.48E+03
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 6.T0E+02 +/- 2.82E+02
Pu-239 1.65E+03 +/- 6.95E+02
Pu-240 8.62E+02 +/- 3.62E+02
Pu-241 3.22E+03 +/- 1.35E+03
Pu-242 8.71E-01 +/- 3.66E-01
Am-241 8.84E+H)2 +/- 2.68E+03
Np-237 5.29E-02 +/- 2.20E-02
U-238 0.00E+00 +- 0.00E+00
J-235 0.00E+00 +/- 0.00E+00
Cs-137 3.06E-03 +/- 1.27E-03
Co-60 0.00E+H00 +- 0.00E+00
Results: Total TRU Actlvity(nCiig):] 407E+03 | +- 2.80E+03 ] Calo from Pu-239 Act_]
[__Pu(p:] 346E¥00 | Pucg+3 sigma TMU:| 782E+00 |
Pu(g) + 3 sigma: 4.28E+00
Comments: Errors:
Analyst: | Martin Winterrose ) Date:| 3/20/02 ]
1000-040202-0002 12



| CANBERRA
!

ISOCS ANALYSIS

Report Generated On

Sample Title
Spectrum Description
3ample Identification
jample Size

sample Taken On
\cquisition Started

sive Time: 1800.0 seconds

ISOCS Calabration

+ 1702702 9:07:00 AM
233s-01-0085

1014
112.3 kg

12/12/01 8:55:00 AM
12/12/01 B8:56:04 AM

Real Time: 1858.4 seconds

2338-01-0085

Energy Calibration Used Done On : 11/29/01
Efficiency Calibration Used Done On : 1/02/02
PEAK ANALYSTS REPORT

Peak Peak Energy Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts
1 239.09 59.81 1.37E+006 42905.1 2.4BE+004
2 291.92 73.01 4.86E+003 233.12 1.37E+004
3 300.95 75.27 9.28E+003 287.86 1.37E+004
4 340.35 85.12 3.54E+003 161.93 1.46E+004
5 348.44 87.15 1.50E+003 163.71 1.45E+004
6 395.96 99.03 3.09E+004 1274.00 1.38E+004
7 413.76 103.48 1.71E+004 1002.04 1.34E+004
8 445.26 111.36 7.16E+003 328.32 1.25E+004
9 459,83 115.00 4.50E+003 472.86 1.20E+004
10 502.34 125.63 6.12B+003 294.38 1.02E+004
11 518.39 129.64 2.76E+004 210.58 9.50E+003
12 577.24 144.36 1.16E+003 169.94 8.40E+003
13 586.67 146.72 1.15E+003 221.25 8.23E+003
14 595.45 148.91 3.42E+003 120.20 8.08E+003
15 643.36 160.89 9.29E+002 96.75 7.18E+003
16 659.48 164.92 7.35E+002  94.97 6.85E+003
17 686.39 171.65 6.01E+002 93.10 6.32E+003
18 758.36 189.64 5.38E+002 67.68 5.06E+003
19 783.78 196,00 7.68E+002 72.30 4.65E+003
20 814.62 203.71 3.52E+003 187.52  4.43E+003
21 833.05 208.32 1.40E+004 154.39 4.00E+003
22 1022,43 255.67 5.03E+002 46.93  2.31E+003
23  1071.05 267.83 3.85E+002 45.57 2.03E+003
24 1191.67 297.99 2.18E+002 43,01 1.76E+003
25 1201.07 300.34 1.05E+003 54.62 1.73E+003
26  1248.16 312.12 7.09E+003 93.00 1.55E+003
27 1293.75 323.52 4.19E+002 68,97 1.38E+003
28 1331.47 332.95 3.90E+003 90.27 1.27E+003
29  1342.68 335.75 1.60E+003 70.12 1.23E+003
30 1365.06 341.35 1.01E+003  90.30 1.14E+003
31 1380.46 345.20 3.27E+003 126.36 1.08E+003
32 1472.81 368.29 B8.62E+002 99.05 7.86E+002

33 1obeBRsdklo001

375.28

9.34E+003 9®41.34 7.08E+002



1520.93
1533.12
1572.11
1594.69
1655.26
1663.50
1690.42
1708.01
1806.17

1000-010802-0001

380.
383.
393.
398.
413.
415.
422.
427.
451.

TN N W e

.63E+003
.10E+003
.0BE+003
.04E+002
.43E+003
. 16E+002
.84E+002
. 64E+002
1.

07E+003
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.52E4+002
.15E+002
.58E+002
.14E+002
.16E+002
.93E+002
.30E+002
.86E+002
.10E+002



Peak
No.

Peak Energy
centroid (keV)
43 2043.09 510.88
44 2332.34 583.21
45 24317.36 609.47
46 2475.80 619.08
47 2583.40 645.98
48 2648.57 662.28
49 2887.81 722.10
50 4482.,46 1120.83
51 5845.77 1461.72
52 7062.59 1765.98

1000-010802-0001

Net Peak Net Area

Area Uncert.
1.50E4+002 18.75
1.10E+002 14.32
1.43E+4002 15.63
9.73E+001 13.56
6.97E+001 12.35
7.51E+002 35.67
3.23E+002 19.88
6.71E4+001 10.21
6.02E+002 25.10
5.30E+001 8.39

92

Continuum

Counts

1.34E+002
9.62E+001
9.21E+001
8.72E+001
7.01E+001
7.65E+001
5.59E+001
3.30E+001
1.03E+001
1.69E+000



NUCLTITUDE IDENTIFICATTION REPORT
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {uCi) Uncertainty
C5~-137 0.984 661.65%* 85.12 3.05550E-003 1.74115E-~004
NP-237 0.997 300.17+* 6.20 4,.51261E-002 3.19656E-003

312.00* 36.00 5.28998E-002 2.62256E-003
340.060%* 4,20 6.67566E-002 6.70529%E~-003
375.45%* 0.68 3.93361E+000 1.83343E-001
415.76%* 1.75 3.67262E-002 4.98542E-003
Pu-239 0.996 129.28~* 0.01 1.53051E+003 2.57253E+002
375.00%* 0.00 1.69046E+003 1.32849E+002
413.70* 0.00 1.65443E+003 1.30497E+002
451.50* @ 0.00 1.72625E+003 8.95940E+001
AM-241 0.997 59.54* 35.70 3.45626E4002 2.95147E+001
125.28+* 0.00 5.52758E+002 3.775%45E+001
335.40%* 0.00 8,89190E+Q002 5.69047E+001
662.42* @ 0.00 7.22455E+002 4.11222E+001
722.70%* 0.00 8.84416E+002 6.07977E+001
PU-241 0.964 114.00* 0.02 8.28572E+001 9.79818E+000
332.60% 0.00 3.70358E+002 1.93262E+001

INTERFERENCE CORRECTED REPORT

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
Cs-137 0.984 7.945886E~004 1.939383%E-004
NP-237 0.997 4.930315E-002 1.808467E~003
Pu-23%9 @ 0.996 1.615867E+003 4,260083E+001
AM-241 @ 0.997 5.345788E+002 2.029078E+001
PU-241 0.964 1.416452E+002 8.738187E+000

?
X
@

nuclide is part of an undetermined solutien
nucl;de rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

1000-010802-6001 93



Nuclide MDA Report

1/02/02 9:07:01 AM

Page 5

dhrhkhkrhhkrhhkhrhkbdhrdhdhbhbhdhdbhbhdhbbrrhrhdbhhrbbkbdhbhbdbdbdkh kb h bbbt rhhdbbhhbrdhd

* ok ok k ok NUCLTITUDE MDA REPOQORT * ok ok
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) {uCi/kg ) {uCi/kg ) {(uCi/kg )
CO-60 1173.22 100.00 1.9199E~-004 1.50E-004 -1.3469E-004
1332.49 100.00 1,5043E-004 7.1729E-005
Cs-134 475.35 1.46 2.3350E~002 2.53E-004 -2.1515E-002
563.23 8.38 3.3296E-003 6.9649E-004
569.32 15.43 1.7977E-003 -1.0747E-003
604.70 97.60 3.5483E-004 -1.8558E-004
795.84 85.40 2.5256E-004 1.1207E-005
801.93 B.73 2.5478E-003 4,9687E-004
1038.57 1.00 1.9752E-002 ~1.6931E-003
1167.94 1.80 1.0821E-002 -6.9456E-003
1365.15 3.04 5.7643E-003 1.5807E-003
+ CS$-137 661.65* 85.12 1.7666E-004 1.77E-004 3.0555E-003
+ NP-237 300.17+ 6.20 8.3973E-003 1.39E-003 4,5126E-002
312.00* 36.00 1.3886E-003 5.2900E-002
340.60* 4.20 1.0538E-002 6.6757E-002
375.45* 0.68 5.3290E-002 3.9336E+000
415.76* 1.75 1.6144E-002 3.6726E~-002
+ Pu-239 129.28* 0.01 2.5331E+001 1.91E+001 1.5305E+003
375.00* 0.00 2.2901E+001 1.6905E+003
413.70* 0.00 1.,9139E+001 1.6544E+003
451,.50* 0.00 1.13418+002 1.7262E+003
+ AM-241 59.54~* 35.70 1.8517E-001 1,85E-001 3.4563E+002
125.28* 0.00 4.2718E+001 5.5276E+002
335.40* 0.00 8.2224E+001 8.8919E+002
662.42* 0.00 4.1769E+001 7.2245E+002
722.70* 0.00 1.0258E+002 8.8442E+002
+ PU-241 114.00* 0.02 9.4474E+4000 9.45E+000 8.2857E+001
332.60* 0.00 1.5988E+001 3.7036E+002
CM-243 209.70 3.27 5.5351E-002 5.99E-003 1.0359E+000
228.18 10.56 9.6463E-003 -1.1028E~002
277.60 14.00 5.9887E-003 -5.4162E-003
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
NUCLIDE TOTALS |
|
Nuclide Mass (g)
Pu-239 2.93E+000 +/- 7.72E-002
1000-010802-0001 %4



[SOCS NDA Operating Procedure

Revision 2
Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry
33.5
225
Put Dimensions on Bottle
Caoers'. 149,84

AL e 30

Jtem ID: 22 - o1 - OCODR
Ner 23 57

Weight (kg):_=229.7)
Material Description: __sf-Aetloain = n/ e TYUN ' 596%
Packaging: L5 (ot ! A pe

Detector Distance (in): oY

Detector Filters: _A.Aad__ .

Dose Rate: L .8
Comments: 2500 Szl [0/7

1000-010802-0001 95



#Date & Time: Wed Jan 02 10:11:13 2002
~g=SIMPLE_CYLINDER
~description=2335-01-0093
~comment=DRUM WITH SAMPLES

~Ccollimator=5

~crpn=4
~Detector=7219

~Convergence in %=1
~Lunit=IN ~Tunit=C

~at=20
~Energies kev=

~Brror in %=

~dl.1=0.0625
~d3.1=33
~adl=24

OMM-180D

~MDRPN=4
~Dunit=G/CU.C

~ap=760 ~rh=50
50.000, 100.000, 128.000,
300.000, 500.000, 700.000,

4000.000,

10.000, 10.000, 10.000,
8.000, 6€.000, 6€.000,
4,000,

~dl.2=22.5 ~dl.3=33.5

~3mater=SAMPLES

1000-010802-0001

~3den=0.5934

96

~Punit=MM.HG

130.000,

150.000,

1000.000, 1400.000,

10.000,
4.000,

10.000,
4.000,

~lmater=CSTEEL

~3con=1

200.000,#
2000.000, #

8.000,#
4.000,#

~lden=7.86



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Ttem ID: 2333-01-0093 | Assay Date:| 12-Dec-01
File Name: 1017 I File Name:
Data Input: Activity Meas Activity Meas
Isotope]  (uCikg) Uncert (uCikg) Uncert
Pu-239 (129)

Pu-239 (414)] S5.11E+02 | 4.61E+01
Am-241| 5.48E+02 | 4.36E+01
Np-237| 7.71E-02 3.79E-03

U-238
U.235
Cs-137
Co-60
Item Parameters:
Contamination‘.[ Internal I Item Type: C alcs:
Dimensions: _
Length (in): 335 Width (in): 225 Depth (in): 225
Weight (Ibs): 271.83 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales:  [Measured 5.48E+02 - T.66E+03 YUse Meas
Calculated 7.07E4+02 +/- 7.69EH)2
Nuclide Activities: Isotope Actiwity Total Unc
{nCi/g) | sigma
Pu-238 2.07E+02 +/- 8.75E+01
Pu-239 5.11E+02 +/- 2.16E+02
Pu-240 2.66E+02 +- 1.12E+02
Pu-241 9.95E+02 - - 4.20E+02
Pu-242 2.69E-01 +- 1.14E-01
Am-241 5.48E+02 +/- 1.66E+03
Np-237 7.71E-02 +- 3.20E-02
1-238 0.00E+G0 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 0.00E+00 +/- 0.00E+00
Co-60 0.00E+00 +/- 0.00EHX)
Results: Total TRU Activity(nCi/g):] 1.53E+03 |  +- 1.68E+03 | ~ Cale from Pu-239 Act |
Pu_(g): 1.17E+H00 Pu (g) + 3 sigma TMU: 2.66E+00
Pu(g) + 3 sigma:] T 49E¥0
Comments; Errors:
Analyst: [ Martin Winterrose B Date:| 3/20/02 ]

1000-040202-0002 13
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CANBERRA

I S§0CS

ANALYSTIS

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Size

Sample Taken On
hcquisition Started

Live Time:

1800.0 seconds

ISOCS Calabration

r 1/02/02 10:12:44 AM

1 2338-01-0093
: 1017
: 123.6 kg
¢+ 12/12/01 1:40:00 BM
v 12712701 1:41:22 PM
Real Time: 1890.8 seconds

233S-01-0093

Energy Calibration Used Done On 11/29/01

Efficiency Calibration Used Done On 1/02/02
{ PEAK ANALYSTIS REPORT
l

Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts

1 238.03 59.54 2.71E+006 1999.49 3.51E+005
M 2 292.39 73.13 2.61E+003 112.72 1.738+004
m 3 300.79 75.23 5.50E+003 130.57 1.74E+004
M 4 396.22 99,10 2.34E+004 533.06 2.36E+004
m 5 413.54 103.43 1.59E+004 357.05 2.17E+004
M 6 445.49 111.42 4.78E+003 165.25 1.30E+004
m 7 460.22 115.10 3.88E+003 137.7% 1.45E+004
m B8 476.59 119.19 2.58E+003 105.79 1.34E+004
m 9 502.19 125.59 4.30E+003 148.15 1.19E+004
m 10 518.45 129.66 1.03E+004 305.53 1.08E+004
M 11 577.24 144.36 6.07E+002 153.36 5.48E+003
m 12 586.70 146.72 5.34E+002 140.29 8.27E+003
m 13 595.42 148.90 1.45E+003 302.95 8.04E+003
14 658.00 164.55 2.88E+002 153.49 6.19E+003
15 833.00 208,31 5.18E+003 122.54 2.78E+003
16  1200.40 300.17 1.62E+003 84.79  1.53E+003
17 1247.69 312,00 1.07E+004 123.55 1.24E+003
M 18 1331.44 332.%4 1.29E+003 42.70 7.45E+002
m 19 1342.93 335.81 6.94E+002 33.59 8.08E+002
m 20 1362.63 340.74 1.27E+003 40.77 7.08E+002
m 21 1380.47 345.20 9.79E+002 36.63 5.80E+002
M 22 1473.98 368.58 4.,35E+002 28.01 5.58E+002
m 23  1500.84 375.30 3.07E+003 72.32 4.98E+002
m 24 1521.40 380.44 5.14E+002 29,92 4,21E+002
m 25 1531.49 382.96 4.87E+002 28.52 4.06E+002
M 26 1572.03 393.10 1.03E+003 90.47 3.37E+002
m 27 1594.19 398.64 3.75E+002 37.96  3.49%E+002
M 28 1655.51 413.97 2.6BE+003 121.62 2.99E+002
m 29 1690.30 422.67 1.63E+002 19.68 2.93E+002
30 1805.60 451.50 3.17E+002 38.32 2.63E+002
31 2044.00 511.11 2.70E+002  35.01 2.09E+002
32 2332.00 583.12 1.02E+002  20.88 1.02E+002
33 18(%?’0%8%9-0001609' 13 1.19E+002 9326.88 1.51E+002



2649.13
2890.21
3645.00
7061.00

1000-010802-0001

662.42
722.70
911.43
1765.58

4.59E+002
1.45E+002
8.10E+001
5.50E+001

99

31.46
20.33
13.92

8.91

1.32E+002
6.90E+001
3.40E+001
6.00E+000



NUCLTIDE

IDENTIFICATTION

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {uci) Uncertainty
NP-237 1.000 300.17* 6.20 6.73818E-002 4.79140E-003
312.00* 36.00 7.71283E-002 3.79455E-003
340.60* 4.20 8.12272E-002 4,57756E-003
Pu-239 0.995 129.28* 0.01 5.18158E+002 8.83545E+001
375.00%* .00 5.39588E+002 4.35123E+001
413.70* 0.00 5.10729E+002 4.61216E+001
451.50* @ 0.00 4,97627E+002 6.32295E+001
AM-241 1.000 59.54* 35.70 5.48118E+002 4.3599%E+001
125.28%* 0.00 3.51220E+002 2.08889E+001
335,40%* 0.00 3.74862E+002 2.51817E+001
662.42* @ 0.00 4.26265E+002 3.21430E+001
722.70* 0.00 3.82243E+002 5.48769E+001
PU-241 0.958 114.00% 0.02 6.36097E4+001 4.12555E+000
332.60%* 0.00 1.18977E+002 6.81463E+000

INTERFERENCE CORRECTETD REPORT |

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(uCi/kg ) Uncertainty
X Cs-137 0.977
NP-237 1.000 7.570398E-002 2.494291E-003
Pu-239 @ 0.995 5.251065E+002 2.979607E+001
AM-241 @ 1.000 3.831997E+002 1.454499E+001
PU-241 0.958 7.845952E+001 3.529198E+000
? = nuclide is part of an undetermined solution
X = nucl%de rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity
Errors quoted at 1.000 sigma
NUCLTIDE TOTALS
Nuclide Mass (g)
Pu-239 1.05E+000 +/- 5,94E-002
10600-010802-0001 100



Nuclide MDA Report

1/02/02 10:12:45 AM

Page 4
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Nuclide
Name

CO-60

Cs-134

C5-137
+ NB-237

+ Pu-239

+ 'AM-241

+ PU-241
CM-243

®V %+
TITI

Enerqgy
{keV)

1173.22
1332.49
475.35
563.23
569.32
604.70
795.84
801.93
1038.57
1167.94
1365.15
661.65*
300.17*
312.00%
340.60*
129.28*
375.00%*
413.70*
451.50~*
59.54*
125.28*
335.40*
662.42%
722.70%*
114.00~*
332.60%
209.70
228.18
277.60

1000-010802-0001

Yield

(%)

100.00
100.00
1.46
8.38
15.43
97.60
85.40
8.73
1.00
1.80
3.04
85.12
6.20
36.00
4.20
0.01
0.00
0.00
0.00
35.70
0.00
0.00

0.00

0.00
0.02
0.00
3.27
10.56
14.00

Line MDA
(uCi/kg )

2.0358E~004
1.7235E-004
1.9380E-002
3.0173E-003
1.6877E-003
3.2040E-004
2.5981E-004
2.4583E-003
2.1344E-002
1.0945E-002
5.4894E-003
3.0859E-004
1.0301E-002
1.6368E~-003
8.0895E-003
2.4445E+001
1.8744E+001
1.5843E+001
1.7947E+002
7.5417E~001
4.1660E+001
7.2857E+001
7.2964E+001
1,4823E+002
9.2081E+000
1,1951E+001
3.5329E-002
7.1512E-0603
4.6770E-003

101

Nuclide MDA
(uCi/kg )

1.72E-004
2.60E-004

.09E-004
.64E-003

¥R

1.58E+001

7.54E~-001

9.21E+000
4.68E-003

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated
Half-life too short to be able to perform the decay correction

Activity

(uCi/kg )

6.
1.
-1.

|
w

NMNPAMAMBRWWOLAUOOO I B <10 WP

4142E-005
0039E~-004
0334E-002

.9800E-003
.6229E-004
.3974E-005
.0407E-004
.9779E-003
.B829E~003
.1248E-004
.4918E-003
.8028E-003
.7382E-002
.7128E-002
.1227E-002
.1816E+002
.3959E+002
.1073E+002
.9763E+002
.4812E+002
.5122E+002
.7486E+002
.2626E+002
.8224E+002
.3610E+001
.1898E+002
.2111E-001
.8792E-003

-4.7379E-003



[SOCS NDA Operating Procedure
Revision 2

Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry

[ 1

z2. S

(o> (.l
TAT - o B0

\\ll’-‘\..T' oz \D

Do S

Put Dimensions on Bottle

Item ID: 2325 Y —O7/

Weight (kg): 222.<
Material Description: e e oL e, 16D WD Lonen
Packaging: L (. LR e

Detector Distance (in): 2 &<

Detector Filters: _&é@f_@ D3I T
Dose Rate: /2.5
i

Comments: L/ Evn,g,,:"__rE: ol AR XD e, TSR

1000-010802-0001 102

14



#Date & Time: Wed Jan 02 10:28:35 2002
«g:SIMPLE_CYLINDER
~description=2335-01-0094
~comment=DRUM_WITH_ SAMPLES
~Ccollimator=50MM-180D

~Ccrpn=4
~Detector=7219

~Convergence in %=1
~Lunit=IN ~Tunit=C

~at=20
~Energies kevs=

~Error in %=

~dl.1=0.0625
~d3.1=33
~28bsor=0.0312
~8d1=24

~MDRPN=4
~Dunit=G/CU.C

~ap=760 ~rh=50
50.000, 100.000, 128.000,
300.000, 500.000, 700.000,

4000.000,

10.000, 10.000, 10.000,
8.000, 6.000, 6.000,
4.000,

~d1.2=22.5 ~dl.3=33.5
~3mater=SAMPLEHS ~3den=0.,4904

~2Amater=CADMIUM  ~2Aden=8.

1000-010802-0001

103

~Punit=MM.HG

130.000, 150.000,
1000.000, 1400.000,

10.000, 10.000,
4.000, 4.000,

~1lmater=CSTEEL
~3con=1
642

200.000,#
2000.000, #

8.000,#
4.000,#

~lden=7.86



233-S Item Analy

sis

Spreadsheet Version 3.0b

1/14/02

Sample Info: Ttem ID: 2335-01-0094 | Assay Date:] 7-Nov-0l
File Name: 938 File Name:
Data Input: Activity Meas Activity Meas
Isotope|  (uCikg) Uncert (uCi/kg) Uncert
Pu-239 (129)
Pu-239 (414)} 5.81E+03 4,55E+02
Am-241] 4.32E+03 3.44E+02
Np-2371  7.72E-01 3.70E-02
U-238
U-235
Cs-137] 1.50E-02 8.36E-04
Co-60
[tem Parameters:
Contamination:| Internal Item Type: Calcs:
Dimensions:
Length (in): 335 Width (in): 22.5 Depth (in): 22.5
Weight (Ibs): 224.62 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales: Measured 4.32E+03 +/- 1.31E+04 |Use Meas
Calculated 8.04E+03 +/- 8.70E+03
Nuclide Activities: Isotope Activity Total Unc
{nCi/g) 1 sigma
Pu-238 2.35E+03 +- 9.89E+02
Pu-239 5.81E+03 +/- 2.44E+03
Pu-240 3.03E+03 +- 1.27E+H03
Pu-241] 1.13E+04 +- 4.75E+03
Pu-242 3.06E+00 +/- 1.28E+00
Am-241 4.32E+03 +/- 1.31E+04
Np-237 7.72E-01 +/- 3.20E-01
J-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 1.50E-02 +/- 6.24E-03
Co-60 0.00E+H00 +i- 0.00E+00
Results: Total TRU Activity(nCi/g):| 1.556+04 |  +- 134E+04_] Calc from Pu-239 Act_
Pu (&): 1.10E+01 Pu (g) + 3 sigma TMU: 2.50E+01
Pu(g) +3 sigma:] 1.36E+01
Comments: Errors:
Analyst: l Martin Winterrose ] Date:| 3/20/02
1000-040202-0002 14




I
}

CANBERRA

IsSsOoCS ANALYSIS

leport Generated On

jample Title

3pectrum

Description

sample Identification
sample Size

jample Taken On
\cquisition Started

Jive Time;:

I50CS Calabration

1800.0 seconds

1/02/02 10:30:17 AM
: 233s5-01-0094 @270

0938
:  102.1 kg

: 11/07/01 12:08:00 PM
: 11/07/01 12:08:50 PM

Real Time: 1833.4 seconds

2335-01-0094

Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On : 1/02/02
PEAK ANALYSTIS REPORT

35 253885 %E 232333 REIXBEIX B3X

53232

Peak Peak
No. centroid

1 237.82
2 292.33
3 300.97

4 340.00

5 396.24

6 413.92

7 445.53

8 460.45

9 502.73
10 518.74
11 577.68
12 586.48
13 595.72
14 ©10.59
15 644.40
16 660.09
17 684.60
18 718.00
19 758.57
20 783.94
21 805.37
22 B815.65
23 833.42
24 1023.00
25 1071.65
26 1086.93
27 1200.867
28 1247.99
29 1294.00
30 1332.17
31 1343.81
32 1363.39

33 1000t@ 83022001

Energy
(keV)

59.514

73.1e

75.32

85.08

99.13
103.55
111.45
115.18
125,75
129.75
144.48
146.68
148.99
152.70
161.15
165.07
171.20
179,55
189.69
196.02
201.38
203.95
208.39
255.77
267.93
271.75
300.17
312.00
323.50
333.04
335.95
340.84
345.29

Net Peak Net Area Continuum
Area Uncert. Counts

1.48E+005 512.74 3.27E+004
1.16E+004 495.14 2.13E+004
2.05£+004 727.70 2.37E+004
5.06E+003 316.40 3.13E+004
6.34E+004 878.51 6.23E+004
4.39E+004 606.31 5.29E+004
1.95E+004 193.38 4.10E+004
1.41E+004 184.95 5.50E+004
1.15E+4004 174.71 3.02E+004
5.49E+004 260.68 3.01E+004
4.14E+003 333.51 3.07E+004
3.66E+003 298.78 3.65E+004
7.46E+003 537.43 3.67E+004
8.22E+002 115.530 3.71E+004
3.79E+003 552.53 3.32E+004
2.83E+003 38l1.28 4.61E+004
2.29E+003 320.31 3.54E+004
1.02E+003 23B.95 1.87E+004
1.49E+003 112.55 1.88E+004
2.33E+003 114.42 1.98E+004
4,60E+002 97.94 1.87E+004
1.04E+004 204.86 1.71E+004
3.42E+004 540.82 1.64E+004
1.23E+003 167.66 9.30E+003
1.04E+003 79.56 8.60E+003
7.19E+002 74.62 9.50E+003
1.45E+004 222.44 1.03E+004
8.90E+004 356.39 9.38E+003
2.35E+003 167.03 6.37E+003
1.14g+004 235.39 4.77E+003
5.35E+003 128.29 4.43E+003
1.10E+004 226.28 4.00E+003
9.59E+00305 201.75 3.21E+003



38328838

1474.61
1501.58
1521.88
1532.29
1572.86
1595.33
1656.41
1691.51
1707.64

1000-010802-0001

368.64
375.38
380.45
383.05
393.19
398.81
414.07
422.84
426.88

3.86E+003
2.84E+004
5.25E+003
4,50E+003
. 97E+003
.24E+003
. 52E+004
.B8BE+003
.38E+002

[ e S PR o]

106

3.
2.
.13E4003
.90E+003
.88E+003
.B1E+003
.42E+003
.01E+003
.33E+002

e Y e Lt

0SE+003
69E+003



Peak
No.

283883

Peak
centroid
43 1806.
44 2045.
45 2334.
46 2438.
47 2477.
48 2562,
49 2584.
50 2612.
51 2636.
52 2649,
53 2756,
54 2891.
55 3024.
56 3079.
57 34384,
58 7067.

Energy Net Peak Net Area
(keV) Area Uncert.
17 451.50 2.89E+003 78.46
00 511.19 2.63E+002 43.28
00 583.41 1.58E+002 31.47
00 609.41 1.67E+002 25.91
00 619.15 4.14E+002 40.31
06 640.41 1.31E+002 16.43
59 646.04 1.90E+002 19.01
27 652.96 3.03E+002 23.63
19 658.94 B8.68E+001 20.60
81 662.34 3.26E+003 150.23
00 688.88 1.B1lE+002 31.56
32 722.70 1.04E+003 39.86
00 755.86 1.14E+002 21,12
00 769.60 2.63E+002 27.93
00 870.82 1.20E+002 19.16
00 1766.28 6.14E+001 10.56

1000-010802-0001

107

Continuum
Counts

H O O MNNDMNONDDN RPN B

L68B+002
L27TE+002
.37E+002
.68E+002
.69E+002
.35E+002
.50E+002
.45E+002
.40E+002
.24E+002
.80E+002
.38E+002
.29E+001
.10E+002
.61E+001
.06E+001



NUCLIDE

IDENTIFICATTION

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence ({keV) (%) {uCi) Uncertainty
Ccs-137 0.981 661.65* 85.12 1.49881E-002 8.36361E-004
NP-237 1.000 300.17%* 6.20 7.20573E-001 3.64764E-002
312.00%* 36.00 7.71598E-001 3.70205E-002
340.60%* 4.20 8.46959E-001 4.29173E-002
Pu-239 0.992 129.28%* 0.01 5.12191E+003 8.60301E+002
375.00* 0.00 6.03975E+003 4.71095E+002
413.70%* 0.00 5.81410E+003 4.55184E+002
451.50* @ 0.00 5.47360E4+003 2.61079E+002
AM-241 1.000 59.54%* 35.70 4,.32152E+003 3.44063E+002
125.28* 0.00 1.85595E+003 9.41279E+001
335.40%* 0.00 3.47343E+003 1.82026E+002
662.42* @ 0.00 3.54386E+003 1.97521E+002
722.70* 0.00 3.16224E+003 1.55656E+002
PU-241 0.951 114.00* 0.02 5,60228E+002 3.12593E+001
332.60%* 0.00 1.25909E+003 6.43915E+001

INTERFERENTCE

CORRECTETD

REPORT

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {uCi/kg ) Uncertainty
Cs-137 0.981 4.427832E-003 8.891851E-004
NP-237 1.000 7.728652E-001 2.222687E-002
Pu-239 @ 0.992 5.821729E+003 3.059452E+002
AM-241 @ 1.000 2.496928E+003 7.202492E+001
PU-241 0.951 6.935166E+002 2.812083E+001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis

nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

NUCLIDE TOTALS
NUClide Mass (g)
Pu-239 9.59E+000 +/- 5.04E-001
1000-010802-0001 108



Nuclide MDA Report

1/02/02 10:30:18 AM

Page 5
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NUCLTIUDE

MDA

REPORT

¥ %k ok ok

de vk ok gk ok ke e ok o e ok e e ke e e sk e e ke ok ok ke ok ok ok ke s Sk e ke e e e ok ok T ok e ok e ok sk e ok b ok ok o e e o e e A ok ok o sk ok ok o gk ok e ke ok ke o ke ke

Nuclide
Name
COo-60
Cs-134
+ ¢s-137
+ NP-237
+ Pu-239
+ AM-241
+ PU-241
CM-243

@V *+

Enerqgy
(keV)

1173.22
1332.49
475.35
563.23
569.32
604.70
795.84
801.93
1038.57
1167.94
1365.15
661.65*
300.17*
312.00*
340.60*
129.28*
375.00%*
413.70*
451.50%*
59.54%*
125.28~*
335.40%*
662.42*
722.70*
114.00%
332.60*
209.70
228.18
277.60

1000-010802-0001

Yield
(%)

100.00
100.00
1.46
B8.38
15.43
97.60
85.40
8.73
1.00
1.80
3.04
85.12
6.20

4
0
0
0.00
0
5
0
3.27

10.56
14.00

Line MDA
(uCi/kg )

2.4470E-004
1.8077E-004
3.5848E-002
5.3222E-003
2.8222E-003
4.8322E-004
2.9835E-004
2.8955E-003
2.3639E-002
1.3132E-002
6.3208E-003
3.3272E-004
3.0638E-002
5.5799%9E-003
2.2851E-002
7.5647E+001
5.1829E+001
4.1093E+001
3.6200E+002
3.2528E+001
1.3032E+002
2.0273E+002
7.8669E+001
2.4397E+4002
4,3329E+001
3.5877E+001
1.0879E-001
2.1336E~-002
1.4822E-002

109

Nuclide MDA

{(uCi/kg )

1.
2.

81E-004
98E~0Q4

. 33E-004
.58E-003

.11E+001

.25E+001

.59E+001
.48E~-002

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated
Half-life too short to be able to perform the decay correction

Activity
(uCi/kg )

3.7537E-005
-2.4319E-004
-4.8774E-002
1.8781E-003
3.2438E-004
-4 ,3533E-004
-1.2379E-004
-2.7010E-003
8.7986E-003
-2.8880E~-003
8.2153E-003
1.4988E-002
7.2057E-001
7.7160E-001
B8.4696E-001
5.1219E+003
6.0398E+003
5.8141E+003
5.4736E+003
4,3215E+003
1.8560E+003
3.4734E+003
3.5439%E+003
3.1622E+003
5.6023E+002
1.2591E+003
2.9108E-002
5.1727E-004
1.2681E~002



ISOCS NDA Operating Procedure 14

Revision 2

Bidg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry

—

z2é5

Cres=s 1534
AR 240208
Mzt 1277 .10

(DY

Put Dimensions on Bottle

Item ID: _Z 22« o0 —rp oy &

Weight (kg):_ 222,47

Material Description: __ <o, s g, 2300 o
Packaging: BS bt 2 al Skt

Detector Distance (in): 7.4/

Detector Filters: AL A

Dose Rate: L5
Comments: g/ s nsre Loz 7 BEOS,we Toreqal OB

1000-010802-0001 110



#Date & Time: Wed Jan 02 10:39:18 2002
~g=SIMPLE_CYLINDER
~description=2335-01-0095
~comment=DRUM WITH_ SAMPLES
~Ccollimator=50MM-180D

~crpn=4

~Detector=7219

~Convergence

~at=20

~BError in %=

in %=1 ~MDRPN=4
~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
~ap=760 ~rh=50
~Energies kevs 50.000, 100.000, 128.000, 130.000, 150.000,
300.000, 500.000, 700.000, 1000.000, 1400.000,
4000.000,
10.000, 10.000, 10.000, 10.000, 10.000,
8,000, 6.000, 6.000, 4.000, 4.0040,
4,000,
~dl.2=22.5 ~3d1.3=33.5 ~lmater=CSTEEL

~dl,1=0.0625
~d3.1=33
~gdl1=24

~3mater=SAMPLES

1000-010802-0001

~3den=0.6104

m

~3con=1

200.000,#
2000.000,#

8.000,#
4.000,4#

~lden=7.86



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 2335-01-0095 | Assay Date:|  7-Nov-01
File Name: 937 | File Name:
Data Input: Activity Meas Activity Meas
Isotope]  (uCi/kg) Uncert (uCikg) Uncert

Pu-239 (129)
Pu-239 (414){ 1.17E+03 9.29E+01
Am-241} 9.47E+02 8.13E+01
Np-237]  2.00E-0] 9.68E-03

U-238
U-235
Cs-137} 4.39%9E-04 1.26E-04
Co-60
Item Parameters:
Contamination: | Internal | Item Type: Calcs:
Dimensions:
Length (in): 335 Width (in): 22.5 Depth (in): 22.5
Weight (Ibs)y:] 279.62 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales: Measured 9.47E+02 +- 2.87E+03 JUse Meas
Calculated 1.62E+03 +/- 1.75E+03
Nuclide Activities: Tsotope Achivity Tolal Unc
(nCi/g) 1 sigma
Pu-238 4. 74E+02 +/- 1.99E+02
Pu-239 1.17E+03 +- 4, 92E+02
Pu-240 6.10E+02 +e 2.56E+02
Pu-241 2,28E+03 +/- 9.58E+H)2
Pu-242 6.16E-01 +/- 2.59E-01
Am-24] 94T7TE+H02 +- 2.87E+03
Np-237 2.00E-01 +/- 8.28E-02
U-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+)0 +/- 0.00E+00
Cs-137 4.39E-04 +/- 2.20E-04
Co-60 C.00E+00 +/- 0.00E+00
Results: Total TRU Activity(nCi/g):] 320E+03 |  +- 2.93E+03 Calc from Pu-239 Act |
Pu(g:] 277E+H00 Pu (g) + 3 sigma TMU:] 6.26E+00
Pu(g +3 s!g:_na: 3.43E+00
Comments: Errors:
Analyst: | Martin Winterrose ] Date:| 3/20/02 I

1000-040202-0002 15



i CANBERRA

IsSsoCS

ANALYSTIS

Report Generated On

Sample Title

Spectrum Description
Sample Identification

Sample Size

Sample Taken On
Acguisition Started

Live Time:

1800.0 seconds

ISOCS Calabration

1/02/02 10:41:34 AM

: 233s5-01-0095 @270

: 0937
. 127.1 kg

- e

11/07/01 10:04:00 AM
11/07/01 10:10:09 AM

Real Time: 1994.8 seconds

Energy Calibration Used Done On

PEAK ANALYGSIS

2335-01-0095

: 2/27/01

Peak Energy
centroid {keV)

239.15  59.87
292.84  73.29
300.84  75.29
340.03  85.09
396.07  99.09
413.60  103.47
445.34  111.40
455.76  115.01
476.83 119,27
502.43  125.67
518.52  129.69
576.65 144,22
587.70  146.98
595.51  148.93
643.67 160.97
659.84 165,01
679.21  169.85
783.33  195.87
815.28  203.86
833.24 208.35

1022.46 255.64

1071.63  267.93

1201.59  300.41

1248.60  312.15

1291.99  323.00

1331.93  332.98

1343.17  335.79

1363.30  340.82

1379.15  344.78

1474.16  368.52

1485.83  371.44

1501.18  375.28

Efficiency Calibration Used Done On : 1/02/02
REPORT
Net Peak Net Area Continuum
Area Uncert. Counts
4.90E+006 166636, 1.26E+005
4.65E+003 195.40 5.61E+004
9.48E+003 242.00 5.23E+004
3.04E+003 701.53 3.96E+004
4.30E+004 1404.56 2.82E+004
2.51E+004 1100.57 2.43E+004
7.60E+003 330.1¢ 2.04E+004
4.00E+003 337.60 1.91E4004
7.29E+003 513.92 1.74E+004
7.63E+003 371.17 1.44E+004
2.08E+004 216.70 1.28E+004
8.54E+002 156.80 8,57E+003
7.05E+002 161.12 8.34E+003
2.69E+003 137.52 9.17E+003
5.81E+002 108.58 8.16E+003
7.75E+002 101.35 7.82E+003
4.,30E+002 82.31 7.88E+003
4,78E+002 66.10 5.57E+003
2.51E+003 82.08 5.06E+003
1.23E+004 129.48 4.74E+003
3.95E+002 43,66 2.95E+4+003
3.15E+002 54.45 2.74E+003
4.63E+003 82.53 2.08E+003
2.77E+004 228.22 1.81E+003
3.83E+002 54.69 1.56E+003
2.82E+003 69.62 1.45E+003
1.58E+003 62.78 1.40E+003
3.18E+003 257.31 1.29E+003
1,68E+003 290.75 1.19E+003
9,.23E+002 68.20 8.55E+002
1.40E+002 38.29 8.24E+002
5.92E+003 194.77 7.85E+002
2.42E4003 11399,02 7.80E+002

10b3. 8 fosB00 375 . 64



1521.
1533.
1572.
1595.
1655.
1664,
1691.
1807.
2044,

380.
383.
383.
398.
413,
415,
422,
451.
511.
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.07E+003
.46E+002
.14E+003
.38E+002
.20E+003
1.16B+003
4,.22E+002
7.30E+002
1.47E+002

(o) e e 0% Na a3 ]

114

7.34E+002
7.03E+002
6.02E+002
5.55E+002
4.35E+002
4.20E+4002
3.70E+002
2.38E+002
1.41E+002



Peak Peak Energy Net Peak Net Area

No. centroid {keV) Area Uncert.
43 2333.717 583.36 1.10E+002 15.12
44 2438.39 609.51 1.45E+002 15.69
45 2475.96 618.89 9.84E+001 13.87
46 2647.23 661.70 1.13E+002 32.19
47 2650.36 662.48 6.76E+002 39.27
48 2888.18 721,92 3.65E+002 21.23
49 3877.33 969.12 5.22E+001 9.82
50 4484.21 1120.79 5.78E+001 9.97
51 5847.95 1461.62 5.21E+002 23.54
52 7065.24 1765.84 4.75E+001 7.97

1000-010802-0001
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Continuumnm
Counts

WA Oy =3 000 \D WD

. 96E+001
.65E+001
.93E+001
.00E+001
.97E+001
.36E+001
. 97E+001
.34E+001
1.
2.

30E+001
11E+000



NUCLIDE

IDENTIFICATTION

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {uCi) Uncertainty
C5-137 1.000 661.65* 85.12 4,39101E-004 1,25962E-004
NP-237 0.999 300.17* 6.20 1.90895E-001 5.818B13E-003
312.00% 36.00 1.99516E~-001 9.67806E-003
340,60% 4,20 2.01614E-001 1.88164E-002
375.45* 0.68 2.40382E+000 1.32247E-001
415.76* 1.75 1.89656E-001 1.05817E-002
Pu-239 0.995 129.28* .01 1.04306E+003 1.75471E+002
375.00* 0.00 1.03304E+003 B8.66168E+002
413.70%* 0.00 1.17236E+003 9.28662E+001
451.50* @ 0.00 1.13607E+003 6.57153E+001
AM-241 0.996 59.54* 35.70 9.46543E+002 8.18225E+001
125.28~* 0.00 6.20615E+002 4.26103E+001
335.40%* 0.00 8.48610E+002 5.19300E+001
662.42* @ 0.00 €.21568E+002 4.103S3E+001
722.70%* 0.00 9.53019E+002 6.26709E+001
PU-241 0.964 114.00* 0.02 6.53631E+001 6.56546E+000
332.60* 0.00 2,57737E+002 1.36334E+001
INTERFERENTCE CORRECTETD REPORT |
|
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(uCi/kg ) Uncertainty
CS-137 1.000 4.391006E-004 1.259622E~-004
NP-237 0.999 1.938300E-001 5.517592E-003
Pu-239 @ 0.995 1.062101E+003 3.019874E+001
AM-241 @ 0.99%6 7.849678E+002 2.746627E+001
PU-241 0.964 1,015780E+002 5.915283E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

nmawn

Errors quoted at 1.000 sigma
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Nuclide MDA Report

1/02/02 10:41:34 AM

Page 5
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Fokkokk NUCLTITUDE MDA REPORT *okokokok
kkhkhhkdhkhhhkhkkdhhkhhkhkhkhkhhkdhhhdkrdkhkhhdkkhkdkhdkhhhkrdhdhdhhhd ok d ok d sk ko ok b o ok ke ok ok ke o
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCi/kg ) {(uCi/kg ) {fuCi/kg )
CO-~60 1173.22 100.00 2.0438E-004 2.04E~004 8.4988E-005
1332.49 100.00 2.0663E-004 5.9%9200E-005
Cs-134 475.35 1.46 2.1880E-002 2.47E-004 ~1.4223E-002
563.23 8.38 3.1188E-003 -4.5782E~003
569.32 15.43 1.801%E-003 1.3995E~-003
604.70 97.60 3.2487E-004 -1.7838E-004
795.84 85.40 2.4726E-004 -1.2165E-004
801.93 8.73 2.5110E-003 9.99%06E-005
1038.57 1.00 1.9905E-002 4.2714E-003
1167.94 1.80 1.1241E-002 7.7495E~003
1365.15 3.04 5.9367E-003 -8.7671E-004
+ CS-137 661.65* 85.12 1.7240E-004 1.72E-004 4.3910E-004
+ NP-237 300.17* 6.20 B.8651E-003 1.44E-003 1.9090E-001
312.00* 36.00 1.4428E-003 1.9952E-001
340.60%* 4.20 1.0787E-002 2.0161E-001
375.45* 0.68 5.4070E-002 2,4038E+000
415.76* 1.75 1.6068E-002 1.8966E-001
+ Pu-239 129.28%* 0.01 2.6578E+001 1.89E+001 1.0431E+003
375.00* 0.00 2.3236E+001 1.0330E+003
413.70* 0.00 1.8850E+001 1.1724E+003
451.50% 0.00 1.1607E+002 1.1361E+003
+ AM-241 59.54%* 35.70 3.2032E-001 3.20E-001 9.4654E+002
125.28* 0.00 4.5632E+001 6.2062E+002
335.40~* 0.00 9.4757E+001 8.4861E+002
662,42* 0.00 4.0695E+001 6.2157E+002
722.70* 0.00 1.0386E+002 9.5302E+002
+ PU~-241 114.00* 0.02 1.0553E+001 1.06E+001 6.5363E+001
332.60% 0.00 1.6442E+001 2.5774E+002
CM~-243 209.70 3.27 5.3140E-002 6.66E~003 8.7636E-001
228.18 10.56 9.8949E-003 1.0802E-003
277.60 14.00 6.6575E-003 -1.2324E-002
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
: NUCLIDE TOTALS !
|
Nuclide Mass (g)
Pu-239 2.18E+000 +/- 6.19E-002

1000-010802-0001
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ISOCS NDA Operating Procedure
Revision 2

14

Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry

L1

ot

22

Put Dimensions on Bottle

Item ID: _ 2836 -2 -O0(

Weight (kg):__ /. /

ti

335

Cﬂ%"’a AL 4O
Tad 26 -P0B
DE—:{ \\6 -\D l

- S52%

Material Description: ﬁﬁg@ e LD AXZ AN

Packaging:  &£6 [ooa .y D uen

Detector Distance (in): 2ol /7

Detector Filters: A _)3:::1 -

Dose Rate: < e

"/,, .b"’

Comments; L/ Condo —Totieo \oO Do 0‘?5%

[ Y S

1000-010802-0001

it



#Date & Time: Wed Jan 02 10:55:09 2002
~g=SIMPLE_CYLINDER
~description=2335-01-0096

~comment=DRUM_WITH_SAMPLES
~Ccollimator=50MM-180D

~crpn=4

~Detector=7219

~Convergence in $%$=] ~MDRPN=4

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
~at=20 ~ap=760 ~rh=50

~Energies kevs 50.000, 100.000, 128.000, 130.000, 150.000, 200.000,#
300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#

4000.000,
~Brror in %= 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,%
8.000, 6.000, 6.000, 4.000, 4.000, 4.000,#
4,000,
~d1.1=0.0625 ~d1.2=22.5 ~dl1.3=33.5 ~lmater=CSTEEL -~1den=7.86
~d3.1=33 ~3mater=SAMPLES ~3den=0.5528 ~3con=1

~sdl=24
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233-S Item Analysis

Sample Info:

Data Input:

Item Parameters:

Contamination: |

Dimensions:
Length (in):
Weight (lbs):
Am-241 Calcs:

Nuclide Activities:

Results:

Comments:

Analyst:

Spreadsheet Version 3.0b 1/14/02
Ttem ID: 235-01-0096 ] Assay Date:] 6-Nov-0l
File Name:‘ 933 File Name:
Activity Meas Activity Meas
Isotope|  (uCikg) Uncert (uCikg) Uncert
Pu-239 (129)
Pu239 (414)] S5.56E+02 | 4.47E+0]
Am-241] 4.33E+02 3.77E+01
Np-237| 6.03E-02 2.97E-03
U-238
U-235
Cs-137
Co-60
335 Width (in): 22.5 Depth (in}: 22.5
253.22 Depth for TMU (in):; 4 % Volume: 50
[Measured 4.33E+02 +- 1.31E+03 JUse Meas
Calculated 7.69E+02 +/- 8.33E+(2
Isotope Activity Total Unc
Ci/g) 1 sigma
Pu-238 2.25E+02 +/- 9 47E+01
Pu-239 5.56E+02 +/- 2.34EH)2
Pu-240 2.89E+02 +- 1 22E+02
Pu-241 1.08E+03 +/- 4.55E+02
Pu-242 2.92E-01 +/- 1.23E-01
Am-241 4 33E+02 +/- I.3IEH]
Np-237 6.03E-02 +/- 2.51E-02
U-238 0.00E+H)0 +/- 0.00E+00
1J-235 0.00E+00 +/- 0.00E+00
Cs-137 0.00E+)0 +- 0.00E+)0
Co-60 0.00E+00 +f- 0.00E+00
Total TRU Activity(nCi/g): 1.50E+03 |  +/- I.3i§iO3 Calc from Pu-239 Act |
Pu(g):f 1.19E+00 Pu (g) + 3 sigma TMU: 2.69E+H)0
Eum + 3 sigma: 1.48E+00
Errors:
| Martin Winterrose ] Date:] 3/20/02 ||
1000-040202-0002 16



! CANBERRA
|

I SQCS ANALYSTIS

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Size

Sample Taken On
Acquisition Started

1/02/02 10:56:14 AM
. 2335-01-0096 @270

: 0933
. 115.1 kg

: 11/06/01 2:28:00 PM
: 11/06/01 2:28:09 PM

Live Time: 1800.0 seconds Real Time: 1887.7 seconds
ISOCS Calabration +  2335-01-0096
Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On : 1/02/02

| PEAK ANALYSIS REPORT

|

Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.24 59.89 2.24E+006 79772.5 3.88E+004
2 292.96 73.32 2.96E+003 130.26 1.50E+004
3 300.97 75.32 5.32E+4003 144.23 1.48E+004
4 340.52 85.21 2.01E+003 210.17 1.31E+004
5 396.26 99.14 1.82E+004 577.80 1.05E+004
6 413,77 103.51 1.07B+004 430.72 9,70E4+003
7 445,47 111.44 3.07E+003 165.54 9.11E+003
8 460.02 115.07 1.90E+003 204.14 8.63E+003
9 476,61 119,22 9.14E+002 215.86 8.12E+003
10 502.58 125.71 3.49E+003 191.04 7.20E+003
11 518.67 129.73 1.02E+004 127.88 6.47E+003
12 576.47 144.17 3.58E+002 93.76 5.11E+003
13 586.72 146.74 3.90E+002 50.39 4.97E+003
14 595.54 148.%4 1,30E+003 78.18 4,85E+003
15 643.54 160.94 3.65E+002 60.45 4,.18E+003
16 659.78 165.00 3.98E+002 61.69 3.95E+003
17 815.53 203.92 1.28E+003 57.13 2.34E+003
18 833.45 208.40 5.67E+003 87.75 2.17E+003
19 1202.02 300.51 1.35E+003 51.18 9.29E+002
20 1248.92 312.23 8.18E+003 95.47 8.06E+002
21 1332.33 333.08 1.43E+003 45,96 6.55E+002
22 1343.54 335.88 6.88BE+002 37.12 6.43E+002
23 1363.92 340.97 9.84E+002 92.39 6.12E+002
24 1380.20 345.04 9.42E+002 121.07 5.87E+002
25 1474.85 368.70 4,30E+002 36.99 4.49E+002
26 1501.39 375.33 2.8lE+003 294.07 4.13E+002
27 1502.55 375.62 1.73E+003 441.74 4,.11E+002
28 1521.69% 380,40 5.64E+002 6l.61 3.818+002
29 1533.63 383.39 4.91E+002 45.68 3.60E+4+002
30 1573.15 393.26 1.01E+003 36.47 3.20E+002
31 1595.05 398.74 2.59E+002 22.68 2.84E+002
32 1656.34 414.06 2.85E+003 56.33 2.31E+002
33 j000la68020001 416.12 3.03E+00221 25,18 2.17E+002



1691.72
1807.49
2044.13
2333.86
2438.65
2650.52
2889.66
5849, 37
7066.33

1000-010802-0001

422.90
451.83
510.97
583.38
609.57
662.52
722.29
1461.97
1766.11

BN W a0 N W

.81E+002
.54E+002
L17E+002
.18E+002
.86E+001
.50E+002
.57E+002
.91E+002
.55E4+001

122

2.05E+002
1.59E+002
1.03E+002
8.04E+001
7.88E+001
6.24E+001
5.18E+001
6.87E+000
1.14E+000



Peak Peak Energy Net Peak Net Area Continuum
No. centroid {keV) Area Uncert. Counts
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NUCLIDE

IDENTIFICATION

REPORT

Nuclide
Name

NP-237

Pu-~239

AM-241

PU-241

INTERFERENCE

Id
Confidence

0.997

0.993

0.995

0.959

Energy
(keV)

300.17*
312.00*
340.060*
375.45*
415.76*
129.28~*
375.00~*
413.70%
451.50*

59.54*
125.28%*
335.40*
662.42*
722.70*
114.00%*
332.60%*

Yield
(%)

6.20
36.00
4,20
0.68
1.75
0.01
0.00
0.00
@ 0.00
35.70
0.00
0.00
@ 0.00
0.00
0.02
0.00

Activity
(uci)

5.72350E-002
6.03379E~002
6.41518E-002
1.17392E+000
5.11482E-002
5.19621E+002
5.04489E+002
5.55684E+002
5.68196E+002
4.33178E+002
2,87172E+002
3.78298E+002
3.34112E+002
4.25490E+002
3.12894E+001
1.33832E+002

CORRECTED

Activity
Uncertainty

3.50748E-003
2.96893E-003
6.71602E-003
1.33273E-001
4.74399E-003
8.74857E+001
6.55709E+001
4.47450E+001
4.25366E+001
3.77096E+001
2.09849E+001
2.69803E+001
2.28963E+001
4.27674E+001
3.77386E+000
7.60274E+000

REPOQRT

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
X Cs-137 0.970

NP-237 0,997 5.810740E-002 1.955938E~-003
Pu-239 @ 0.993 5.322611E+002 1.705859E+001
AM-241 @ 0,995 3.491763E+002 1.429366E+001
PU-241 0.959 5.156066E+001 3.380321E+000

?
X
@

nuclide is part of an undetermined solution
nucl%de rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

1000-010802-0001 124



Nuclide MDA Report 1/02/02 10:56:14 AM Page 5

Thhkhhkhhkhkk kb kR d bk hk ko kb dehkhhkkdhhh ok kb kkokhkdkkdkhhhhkddhhdhhbrdhhrdkkrbrdddidrd

ok ok NUCLTIDE MDA REPORT ok okk ok

Jeode ek k ok g ook ok ok ok ok ke ok ke de ke de ok g g e e e o e ok ok ok ok e ke ok ok o i T o e ok o ok e o T ok ok ok e e vk ok e e e ok e ke ke ok ke ok Ak ek ek ok

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) {uCi/kg ) (uCi/kg ) (uCi/kg )
CO-60 1173.22 100.00 1.9919E-004 1.73E-004 -3.8605E~-005
1332.49 100.00 1.7348E-004 5.5809E-005
CS-134 475.35 1.46 1.9703E-002 2.47E-004 2.1283E-002
563.23 8.38 3.0580E-003 2.6062E-004
569.32 15.43 1.6995E-003 -1,0621E-005
604.70 97.60 2.8648E-004 6.7371E-005
795.84 85.40 2.4739E-004 -6.7129E-005
801.93 8.73 2.3930E-003 -2.0975E-003
1038.57 1.00 1.9844E-002 9,2145E-003
1167.94 1.80 1.1363E-002 7.2257E-003
1365.15 3.04 5.2957E-003 -2.0681E-003
C3-137 661.65* 85.12 1.5917E-004 1.5%E-004 1.4131E-003
+ NP-237 300.17* 6.20 6.1089E-003 9.94E-004 5.7235E-002
312.00* 36.00 9.9379E-004 6.033BE-002
340.60* 4.20 7.6781E-003 6.4152E-002
375.45* 0.68 4.0639E-002 1.1739E+000
415.76* 1.75 1.2014E~002 5.1148E-002
+ Pu-239 129.28* 0.01 1.9146E+001 1.43E+001 5.1962E+002
375.00%* 0.00 1.7465E+001 5.0449E+002
413.70* 0.00 1.4302E+001 5.5568E+002
451.50* 0.00 9.8614E+001 5.6820E+002
+ AM-241 59.54* 35.70 1.7756E-001 1.78E-001 4.3318E+002
125.28* 0.00 3.2693E+001 2.8717E+002
335.40* 0.00 6.6396E+001 3.7830E+002
662,42* 0.00 3.7636E+001 3.3411E+002
722.70* 0.00 9.7%999E+001 4.2549E+002
+ PU-241 114.00* 0.02 7.1780E+000 7.18E+000 3.1289E+001
332.60* 0.00 1.1434E+001 1.3383E+002
CM-243 209.70 3.27 3.6648E-002 4.62E-003 4.1300E-001
228.18 10.56 6.9179E-003 -4,6588E-003
277.60 14.00 4,6202E-003 -3.0940E-003
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction

! NUCLIDE TOTALS |

Nuclide Mass (q)

Pu-239 9.88E-001 +/- 3.17E-002
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Put Dimensions on Bottle
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ItemID: _22as,-0l-oXon 7 | L 23722
Weight (kg):_An7 b=
Material Description:__ o s s oS 10D wohioe
Packaging. &5 (e Dl ose

Detector Distance (in).___ 3 -/
Detector Filters: lgééﬁr_

Dose Rate: 4.5
_ | )
Comments: & Conir sore. gd gorvat. O (8005 ODTEw)
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#Date & Time: Wed Jan 02 11:02:21 2002
~g=SIMPLE_ CYLINDER
~degcription=2335-01-0097
~comment=DRUM_WITH_ SAMPLES
~Ccollimator=50MM-180D

~crpn=4

~Detector=7219

~Convergence in %=1 ~MDRPN=4

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
~at=20 ~ap=760 ~rh=50

~Energies kev= 50.000, 100.000, 128.000, 130.000, 150.000, 200.000,#
300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#%

4000.000,
~Error in %= 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,#
8.000, 6.000, 6.000, 4.000, 4.000, 4.000,#
4.000,
~dl.1=0.0625 ~dl.2=22.5 ~dl.3=33.5 ~lmater=CSTEEL ~lden=7.86
~d3.1=33 ~3mater=SAMPLES ~3den=0.5329% ~3con=1

~8dl=24
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID: 2335-01-0097 | Assay Date:] 6-Nov-Ol
File Name: 932 | File Name:
Data Input: Activity Meas Activity Meas
Isotope| (uCikg) Uncert uCvkg) Uncert
Pu-239(129)
Pu-239 (414)] 6.78E+D2 5.81E401
Am-241| 4.62E+02 3.68E+01
Np-237] 1.07E-01 5.20E-03
U-238
U-235
Cs-137
Co-60
[tem Parameters:
Contamination: | Internal { Itemn Type: Calcs:
Dimensions:
Length (in): 335 Width (in): 22.5 Depth (in): 225
Weight (Ibs): 244.11 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales: Measured 4.62E+02 +- 1.40B+03 JUse Meas
Calculated 9.38E+)2 +/- 1.02E+03
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 2.75E+02 +/- 1.16E+02
Pu-239 6.78E+02 +/a 2.86E+02
Pu-240 3.53E4+02 +- 1.49E+02
Pu-241 1.32E+03 +/- 5.56E+02
Pu-242 3.57E-01 +/- 1.50E-01
Am-241 4.62E+02 +- 1.40E+)3
Np-237 1.07E-01 +/- 4.42E-02
J-238 0.00E-+00 +/- 0.00E+00
U-235 0.00E+00 +- 0.00E+00
Cs-137 0.00E+00 +/- 0.00E+00
Co-60 0.00E+00 +{- 0.00E+Q0
Results: Total TRU Activity(nCi/g): 1776403 | +/- 1 44E+03 Calc from Pu-239 Act |
Pu (‘Q: 1.40E+00 Pu (g) + 3 sigma TMU: 3.17EH0
Pu(g) + 3 sigma:] 1.76E+00
Comments: Errors:
Analyst: 1 Martin Winterrose | Date:| 3/20/02 ]
1000-040202-0002 17
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CA

NBERRA

I S0O0CS

ANALYSIS

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Size

Sample Taken On
Acquisition Started

Live Time:

1800.0 seconds

ISQCS Calabration

1/02/02 11:03:54 AM

: 2335-01~

: 0932
111.0

0087 @270

kg

: 11/06/01 11:45:00 AM
: 11/06/01 11:45:58 AM

Real Time:

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1882.2 seconds
:+  233s8-01-0097

2/271/01
1/02/02

} PEAK ANALYSIS REPORT
|
Peak Peak Energy Net Peak Net Area Continuum

No. centroid (keV) Area Uncert. Counts

1 237.82 59.54 2.28E+006 1875.27 3.38E+005

M 2 292.46 73.20 3.2%E+003 108.74 1.53E+004
m 3 301.07 75.35 6.148+003 123.99 1.81E+004
4 341.00 85.33 3.80E+003 277.92 2.10E+004

M 5 380.17 95.12 7.42E+003 207.67 2.01E+004
m 6 396.25 99.14 2.70E+004 541.28 2.84E+004
m 7 413.74 103.51 1.55E+004 321.26 2.37E+004
M B 445.82 111.52 ©5.0BE+003 171.47 1.24E+004
m 9 460.71 115.24 3.88E+003 135.57 1.47E+004
m 10 476.74 119.25 1.98E+003 93.38 1.37E+004
m 11 502.46 125.68 3.80E+003 133.50 1.29E+004
m 12 518.75 129,75 1.16E+4004 327.34 1.13E+004
M 13 578.34 144.64 5.44E+002 118.90 6.30E+003
m 14 587.97 147.05 5.68E+002 94.83 1.00E+004
m 15 596.55 149.19 8.90E+002 144.72 9.97E+003
M 16 646.06 161.57 3.68E+002 317.09 4.48E+003
m 17 660.76 165.24 3.94E+002 163.31 9.43E+003
M 18 815.69 203.96 1.28E+003 53.50 2.92E+003
m 19 833.57 208.43 4.44E+003 76.03 3.17E+003
20 1200.67 300.17 2.37E+003 88.53 1.62E+003
21 1247.99 312.00 1.43E+004 141.63 1.42E+003
22 1292.00 323.00 3.81E+002 72.00 1.20E+003

M 23 1332.29 333.07 1.50E+003 78.33 9.34E+002
m 24 1343.91 335.87 7.78E+002 46.14 9.09E+002
m 25 1363.57 340.89 1.84E+003 890.55 8.36E+002
m 26 1381.48 345.36 1.33E+003 69.17 7.67E+002
M 27 1474.99 368.73 5.16E+002 31.00 5.87E+002
m 28 1501.78 375.43 3.81E+003 93.25 5.11E+002
m 29 1522.27 380.55 7.03E+002 35.19 4,43E+002
m 30 1532.67 383.15 5,68E+002 31.32 4.22E+002
M 31 1572.88 393.20 1.22E+003 85.98 4,11E+002
m 32 1595.54 398.86 4.68E+002 39.59 3.92E+002
M 33 3.44E+003,50122.10 3.07E+002

1o Geof B0 41413



1691.
1806.
2044.
2334.
2439.
2650.
2891.
3647,
7068.

1000-010802-0001

422.
451.
510.
583.
609.
662.
722.
911.
1766.53

WHEPRNWN

.51E+002
.97E+002
.07E+002
.1B8E+002
.42E+002
.58E+002
1.
6.
3.

30E+002
00E+001
68E+001

130

21.54
31.13
28.96
20.56
23.28
28.69
21.62
15.58

9.04

2.
1.
.62E+002
.40E+001
.00E+002
.20E+002
.01E+001
.20E+001
.22E+001

MU0 e

35E+4002
73E+4002



NUCLIDE IDENTIPFICATTION REPORT
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (uCi) Uncertainty
NP-237 1.000 300.17~* 6.20 1.00948E-001 6.16382E-003

312.00~* 36.00 1.06581E-001 5.203B4E-003
340.60* 4.20 1.21085E-001 8.18772E-003
Pu-239 0.992 129.28* 0.01 5.93042E+002 1.00962E+002
375.00* 0.00 6.91603E+002 5.59512E+001
413.70%* 0.00 6.77800E+002 5.81223E+001
451.50* 0.00 6.44472E+002 5.65185E+001
AM-241 1.000 59.,54%* 35.70 4.62038E+002 3.67530E+001
125.28%* 0.00 3.14438E+002 1.88095E+001
335.40* 0.00 4,32795E+002 3.26357E+001
662.42* 0.00 3.46206E+002 2.98081E+001
722.70* 0.00 3.57002E+002 6.04549E+001
PU-241 0.946 114.00* .02 6.40721E+001 4.13303E+000
332.60* 0.00 1.42779E+002 9.99170E+000

INTERFERENCE CORRECTETPD REPORT |

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
X Cs-137 0.977
NP-237 1.000 1.074523E-001 3.576785E-003
Pu-239 @ 0.992 6.723260E+002 3.743577E+001
AM-241 @ 1.000 3.629890E+002 1.446502E+001
PU-241 0.946 7.557152E+001 3.819185E+000
? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity
Errors gquoted at 1.000 sigma
NUCLTIDE TOTALS
Nuclide Mass (g)
Pu-239 1.20E+000 +/- 6.70E-002

1000-010802-0001 131



Nuclide MDA Report

1/02/02 11:03:54 AM

Page 5

Ak kkhkhkhhkkhkhhhkdhhhdhrhdhdhrhhhdhhhdhhrdhrbhrh bk hhkddhhrh bk hhkdhdhhkddkdkdhhhdkhkrrd

NUCLTIDE

dhkhhkdkhkhhkhkkhhhkkkhhkkdkd kb hhk bk rhkrr kb hhhkhhdhhkrhhhkdhdhkhrddhkhhrbhhhdrd

LR R

®V %+

Nuclide
Name

Co-60
CS-134

CS-137
NP-237

Pu-239

AM-241

PU-241
CM-243

Energy
(keV)

1173.22
1332.49
475.35
563.23
569.32
604.70
795.84
801.93
1038.57
1167.94
1365.15
661.65*
300.17+
312.00*
340.60*
129,28*
375.00*
413.70%*
451.50%
59.54~*
125.28*
335.40~*
662.42%
722.70*
114.00*
332.60*
209.70
228.18
277.60

(%)

100.
100.

1.

L)
B Gy Oy

(73]

[y

85.

BOWOoOOoCOoOOoOUNOoOOoOOO

MDA

Yield

REPORT

Line MDA
(uCi/kg )

2.2315E-004
1.7170E-004
1.9140E-002
2.9663E-003
1.5941E-003
3.0752E~-004
2.6025E-004
2.4468E-003
1.9359E-002
1.2080E-002
5.8299E-003
3.0153E-004
1.0499E-002
1.8773E-003
9.0431E-003
2.5397E+001
1.9580E+001
1.6587E+001
1.3223E+002
7.4062E-001
4.3895E+001
7.9496E+001
7.1296E+001
1.7367E+002
9.3794E+000
1.3753E+001
3.6678E-002
7.8504E-003
5.2534E-003

Nuclide MDA

(uCi/kg )
1.72E-004
2.60E-004

3.02E-004
1.88E-003

1.66E+001

7.41E-001

9.38E+000
5.25E-003

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA wvalue not calculated

ke k ok ok

Activity
(uCi/kg )

8.4187E-005
4.2658E-005
1.1580E-003
1.9028E-003
6.7110E-004
1.5805E-005
1.7271E-005
-7.5007E~004
-1.3732E-002
1.4704E-002
1.1257E-003
1.4642E-003
1.0095E-001
1.0658E-001
1.2108E-001
5.9304E+002
6.9160E+002
6.7780E+002
6.4447E+002
4.6204E+002
3.1444E+002
4.3279E+002
3.4621E+002
3.5700E+002
6.4072E+001
1.4278E+002
4.9234E-003
-3.0774E-003
~4,3729E-003

Half-life too short to be able to perform the decay correction

1000-010802-0001
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Bldg 233s
NDA Item Description Sheet
—Bottle Geometry
m\-‘l*—*\

2R

225

Put Dimensions on Bottle Chace™ 123.02
TR s DR

Item ID: _z28% -o1-c0o® T enaT
.SVES

Weight (kg). 29« 152 % eon

Material Description: __ Soamme e &% (0> Loeses
Packaging: S5 Chwea.” 1200

Detector Distance (in):_Z <\ "

Detector Filters: b s

Dose Rate: L <

Comments: L s s S o TTOTIAC /
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P S —
T e

#Date & Time: Wed Jan 02 11:13:21 2002
~9=SIMPLE_CYLINDER
~description=2335-01-0098
~comment=DRUM_WITH SAMPLES
~Ccollimator=50MM-180D

~crpn=4

~Detector=7218

~Convergence in %=1 ~MDRPN=4

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM. HG
-at=20 ~ap=760 ~rh=50

~Energies kev= 50.000, 100.000, 128.000, 130.000, 150.000, 200.000,#
300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#

4000.000,
~Error in %= 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,#%
8.000, 6.000, 6.000, 4.000, 4,000, 4.000,#
4.000,
~dl.1=0.0625 ~dl.2=22.5 ~d1.3=33.5 ~lmater=CSTEEL ~lden=7.86
~d3.1=33 ~3mater=SAMPLEHS ~3den=0.5155 ~3con=1

~5d1=24

1000-010802-0001 134



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID: 2335-01-0098 } Assay Date:] 6-Nov-Ol
File Name: 931 I File Name:
Data Input: Activity Meas Activity Meas
Isotope|  (uCikg) Uncert {uCi’kg) Uncert
Pu-239 (129)
Pu-239 (414)] S5.15E+03 4.04AE+02
Am-241] 3.43E+)3 2.73E4+02
Np-237] 6.86E-01 3.29E-02
U-238
U.235
Cs-137| 1.39E-02 5.43E-04
Co-60
Ttem Parameters:
Contamination:} Internal | Iiem Type: Ca\cs:
Dimensions:
Length (in): 335 Width (in): 225 Depth (in): 22.5
Weight (lbs):] 236.104 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales:  [Measured 3.43E+03 +- T.04E+04 |Use Meas
Calculated 7.13E+03 +/- 7.71E+03
Nuclide Activities: Tsotope Activity " Total Unc
(nCv/g) 1 sigma
Pu-238 2.09E+03 +/- 8.717EH)2
Pu-239 5.15E+)3 +- 2.16E+03
Pu-240 2.68E4+03 +/- 1.13EH)3
Pu-241 1.00E+04 +/- 4.21E403
Pu-242 2.71E+00 +- 1.14E+00
Am-241 3.43E+03 +/- 1.04E+04
Np-237 6.86E-01 +- 2.85E-01
U-238 0.00E+H00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+30
Cs-137 1.39E-02 +/- 5.76E-03
Co-60 0.00E+H00 +- 0.00E+00
Results: Total TRU Activity(nCu/g):] 1.34E+04 |  +/- 1.07E+04 Cslc from Pu-239 Act |
Pu (§): 1.03E+01 Pu () + 3 sigma TMU: 2.33E+01
Pu(g) + 3 sigma:] 1.27E+01
Comments: Errors:
Analyst: | Martin Winterrose | Date:| 3/20/02 |
1000-040202-0002 18



| CANBERRRA Is0CS ANARLYSTIS
l

Report Generated On : 1/02/02 11:15:50 AM

Sample Title : 233s-01-0098 @270

Spectrum Description :

Sample Identification : 0931

Sample Size : 107.3 kg

Sample Taken On r 11/06/01 9:43:00 AM

Acquisition Started : 11/06/01 9:44:16 AM

Live Time: 1800.0 seconds Real Time: 2339.0 seconds
ISOCS Calabration : 2335-01-0098
Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On : 1/02/02

] PEAK ANALYSTIS REPORT

Peak Peak Energy Net Peak Net Area Continuum

No. centroid {keV) Area Uncert. Counts
1 237.82 59.54 1.32E+007 4707.58 2.56E+006
2 292.29 73.15 1.45E+004 406.21 2.43E+005
3 300.97 75.32 3.44E+004 431.89 2.91E+005
4 396.05 99.09 1,.55E+005 1633.60 2.21E+005
5 413.72 103.50 9.32E+004 1003.62 1.69E+005
o 445.67 111.49 3,.73E+004 450.78 1.04E+4+005
7 461.13 115.35 3.23E+004 391.13 1.24E+005
8 476,77 119.26 5.14E+004 536.57 1.05E+005
9 502.27 125.63 2.21E+004 303.00 9.11E+004

10 518.57 129.71 8.57E+0Q0Q04 835.02 7.63E+004
577.54 144.44 5.59E+003 484.21 5.14E+004
12 586.21 146.61 4,24E+003 368.9%4 6.77E+004
13 595.59 148.95 8.26E+003 640.58 6.54E+004
14 645.77 161.49 2.77E+003 618.13  3.93E+004
15 659.82 165.01 2.06E+003 332.04 6.77E+004
16 686.05 171.56 2.92E+003 426.25 6.32E+4004
17 758.05 189.55 1.84E+003 383.31 2.49E+004
18 784.10 196.07 2.68E+003 454.06 4.10E+004
19 815.46 203.90 1.02E+004 219.86 2.44E+4004
20 833.33 208.37 3.15E+004 536.75 2.29E+004
21 978.67 244.69 6.56E+002 225.93 1.49E+004
22 1023.00 255.77 1.67E+003 216.65 1.34E+004
23  1072.00 268.02 8.79E+002 185.19 1,11E+004
24  1200.67 300,17 1.61E+004 268.12 1,41E+004
25 1247.99 312,00 9.08E+004 380.54 1.35E+004
26 1295.00 323.75 9.93E+002 119.11 5.20E+003
27  1332.21 333.05 1.10E+004 288.98 6.99E+003
28 1343.81 335.95 5.32E+003 153.33  7.04E+003
29 1363.38 340.84 1.14E+004 291.51 6.63E+003
1381.18 345.29 9.57E+003 250.52 5.39E+003
31 1474 .46 368.60 3.76E+003 91,86 4.57E+003
32 1485.46  371.35 1.31E+003 64.42 4.68E+003
33  10080Ms®W001 375,38 2.84E+004 13873.48  4.30E+003

2232838285838 8283k8
[
=

2328333
w
<
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1521.72
1532.22
1572.86
1595.27
1656.50
1691.56
1707.75
1806.17
1895.00

1000-010802-0001

380.41
383.04
393.19
398.79
414.09
422.86
426.90
451.50
473.70

5.49E+003
4.63E+003
9.14E+003
3.19E+003
2.59E+004
1.94E+003
5.62E+002
3.01E+003
2.71E+002

137

SNEFEFRNNNNWWW

.64E+003
.67E+003
.13E+003
.73E+003
.27E+003
.03E+003
. 99E+003
.08E+003
.712E+002



Peak
No.

23X

Peak
centroid
43 2046,
44 2334.
45 2438.
46 2477.
47 2562.
48 258B5.
49 2612.
50 2650.
51 2756,
52 2891.
53 3026.
54 3078,
55 3487.
56 5103.
57 7066.

Energy Net Peak HNet Area
(keV) Area Uncert.
00 511.44 5.00E+002 52.71
00 583.41 2.16E4+002 34.88
00 609.41 1.41E+002 32.69
00 619.15 3.05E+002 32.66
70 640.57 6.75E+001 15.06
34 646.23 1.29E+002 16.17
34 652.98 2.65E+002 19.23
12 662.42 3.36E+003 77.41
00 688.88 1.7CE+002 27.24
32 722.70 9.26E+002 45.52
00 756.36 1.05E+002 23.08
00 769.35 1,30E+002 27.37
0Q 871.57 1.08E+002 24.61
00 1275.44 1.23E+002 18.94
00 1766.03 5.20E+4001 10.50

1000-010802-0001
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Continuum
Counts
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. 34E+002
. 16E+002
.47E+002
. 34E+002
.87E+002
.B3E+002
.40E+002
.40E+002
.57E+002
.62E+002
.10E+002
.60E+002
.17E+002
.26E+001
.30E+001



NUCLIPDE

IDENTIFICATTION

REPORT

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {uCi) Uncertainty
C5-137 0.877 66l.65%* 85.12 1.39260E-002 5.43019E-004
NP-237 1.000 300.17%* 6.20 6.98810E-001 3.56813E-002
312.00* 36.00 6.86258BE-001 3.29371E-002
340.60* 4.20 7.58418E-001 4.01561E-002
Pu-239 0.993 129.28%* 0.01 4.78207E+003 8.04274E+002
375.00* 0.00 5.21562E+003 4.07995E+002
413.70* 0.00 5.15496E+003 4.03540E+002
451.50* @ 0.00 4.94180E+003 2.39356E+002
AM-241 1.000 59.54* 35.70 3.43446E+003 2.73184E4+002
125.28* 0.00 2.0098%E+003 1.0121BE+002
335.40* 0.00 2.99613E+003 1.64201E+002
662.42* @ 0.00 3.29272E+003 1.28085E+002
722.70* 0.00 2.58245E+003 1.49692E+002
PU-241 0.936 114.00* 0.02 5.93704E+002 3.29357E+001
332.60%* 0.00 1.06274E+003 5.69459E+001

INTERFERENTCE CORRECTED REPORT |

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
CS-137 0.977 3.643139E-003 6.215028E-004
NP-237 1.000 7.097218BE~-001 2.072840E-002
Pu-239 @ 0.993 5.139472E+003  2.702287E+002
AM-241 @ 1.000 2.431321E+003  7.203310E+001
PU-241 0.936 7.112738E+002 2.851061E+001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

nmn

Errors guoted at 1.000 sigma

NUCLIDE TOTALS

Nuclide Mass (qg)

Pu~239 8.90E+000 +/- 4.68E-001
1000-010802-0001 139



Nuclide MDA Report

1/02/02 11:15:51 AM

Page 5

**************************************************************************

* gk kK

NUCLTIDE

MDA

REPORT

d Ak kh

**************************************************************************

@V *+

HunwH

Nuclide
Name

C0-60

Cs-134

Cs-137
NP-237

Pu-239

AM-241

PU-241

CM-243

Energy

(keV)

1173.
1332.
475.
563.
569.

604.
795.

801.
1038.

1167.

1365.
661.
300.
312.
340.
129.
375.
413.
451,

59.
125.
335.
662.
722.
114,
332.
2009.
228.
277.

22
49
35
23
32
70

70*
50*
S54*
28*
40*
42*
70*
00*
60*
70

18

60

Yield

(%)

100.00
100.00
1.4¢6
8.38
15.43
97.60
85.40
B.73

7Y
BOWOoOOOOOoOOULMOOOO A
[
[

-

Line MDA
(uCi/kg )

2.2375E-004
2.0403E-004
4.0348E-002
4.7780E-003
2.7203E-003
4.3894E-004
2.7310E-004
2.9079E-003
2.5140E-002
1.3004E-002
6.0730E-003
7.1059E-004
3.3980E-002
5.8037E-003
2.5476E~002
7.1865E+001
5.6529E+001
4.4680E+001
3.5992E+002
2.5776E+000
1.2788E+002
2.2158E+002
1.6802E+002
3.1799E+002
3.0110E+001
3.7679E+001
1.0145E-001
2.1118E-002
1.4047E-002

Nuclide MDA

(uCi/kg )
2.04E-004
2.73E-004

7.11E-004
5.80E-003

4.47E4001

2.58E+000

3.01E+001
1.40E-002

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Half~life too short to be able to perform the decay correction

1000-010802-0001
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Activity
(uCi/kg )

~3.5373E~004
-6.4105E-005
2.3289E-002
7.8543E-004
1.7581E-004
4.3560E-005
-4.2276E-004
1.3591E-003
4.2665E-003
1.1560E-002
1.0350E-003
1.3926E-002
6.9881E-001
6.8626E~001
7.5842E-001
4.7821E+003
5.2156E+003
5.1550E+003
4.9418E+003
3.4345E+003
2.0099E+003
2.9961E+003
3.2927E+003
2.5825E+003
5.9370E+002
1.0627E+003
1.7982E-002
-3.6982E-003
-3.1248E-002



ISOCS NDA Operating Procedure 14

Revision 2

Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry

za.5

Crizom=s \S¢
Put Dimensions on Bottle TR 2. O
e LS o7
Item ID: 2235 -0 - _
2T

Weight (kg): 543 7.

Material Descﬁption:_faa.‘_pﬁz__\@»-—x
Packaging: <95 Gnwal ~ [ 27000

(1]

Detector Distance (in): 2.8

Detector Filters: A /w@
Dose Rate: )
Comments:
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#Date & Time: Wed Jan 02 11:35:05 2002
~g=SIMPLE_CYLINDER
~description=2335-01-0099
~comment=DRUM_WITH SAMPLES
~Ccollimator=50MM-180D

~crpn=4

~Detector=7219
~Convergence in %=1

~Lunit=IN ~Tunit=C
~at=20 ~ap=76
~Energies kev= 50
300.
4000.
~Brroxr in %= 10.
8
4.
~d1.1=0.0625 ~d1.,
~d3.1=33 ~3ma
~8dl=24

1000-010802-0001

~MDRPN=4
~Dunit=G/CU.C ~Punit=MM.HG
0 ~rh=50

.000, 100,000, 128.000, 130.000, 150.000,

000, 500.000, 700.000, 1000.000, 1400.000,
000,

000, 10.000, 10.000, 10.000, 10.000,

.000, 6.000, 6.000, 4.000, 4.000,
000,

2=22 .5 ~dl.3=33.5 ~lmater=CSTEEL
ter=SAMPLES ~3den=0.6229 ~3con=1

142

200.000,#
2000.000,#

8.000,#
4.000,%

~lden=7.86



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 2333-01-0099 | Assay Dates| 8-Nov-0l
File Name: 943 I File Name:
Data Input: Activity Meas Activity Meas
Isotope|  (uCi/kg) Uncert (uCikg) Uncert
Pu-23%9(129)

Pu-239 (414){ 3.43E+02 2.82E+01
Am-241| 2.97E+02 3.57E+01
Np-237[ 5.52E-02 2.75E-03

U-238
U-235
Cs-137 1.42E-03 9 47E-05
Co-60
Item Parameters:
Contamination:| Internal | Ttemn Tjrpe: Caics:
Dimensions:
Length (in): 33.5 Width (in): 22.5 Depth (in): 225
Weight (lbs): 285.32 Depth for TMU (in): 4 % Volume: 50
Am-241Cales:  [Measured 2.97E+02 +- R.99E+02 JUse Meas
Calculated 4.75E402 +- 5.15E+02
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 1.39E+02 +/- 5.86E+01
Pu-239 3.43E+H02 +/- 1.4SE+02
Pu-240 1,79E+02 +/- 7.53E+01
Pu-241 6.69E+02 +f- 2.81E+02
Pu-242 1.81E-01 +/- 7.61E-02
Am-241 2.97E+02 +/- 8.99E+02
Np-237 5.52E-02 +/- 2.29E-02
J-238 0.00E+00 +/- (¢.00E+00
U-235 0.00E+00 +f- 0.00E+00
Cs-137 1.42E-03 +/- 5.93E-04
Co-60 0.00E+00 +/ 0.00E+Q0
Results: Total TRU Activity(nCi/g):| 9.59E+02 |  +- 9. 16E+02 Calc from Pu-239 Act I
Pu (_g_): 8.29E-01 Pu (g! +3 gigma TMU:[ 1.88E+00
Pu(g) + 3 sigma: 1.O3E+HO
Comments: Errors:
Analyst: | Martin Winterrose | Date: | 3/20/02 |
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| CANBERRA
|

IsSOoOCS

ANALYSIS

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Size

Sample Taken On
Acquisition Started

Live Time:

ISOCS Calabration

1800.0 seconds

1/02/02 11:36:12 AM

: 233s-01-0099 @ 270

: 0943

129.7 kg

11/08/01 11:40:00 AM
11/08/01 11:41:05 AM

Real Time:

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1851.3 seconds
2335-01-0099

2/27/01
1/02/02

| PEAK ANALYSTIS REPORT
I
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.24 59.90 1.37E+006 48472.6 1.96E+004
2 292.04 73.09 2.28E+003 135.65 8.61E+003
3 301.09 75.35 4.49E+003 162.85 8.59E+003
4 340.05 85.09 1.64E+003 177.96 8.21E+003
5 396.23 99.13 1.36E+004 557.13 7.47E+003
6 413.69 103.49 8.24E+003 390.21 7.20E+003
7 445.67 111.49 2.29E+003 147.89 7.12E+003
8 460.15 115.10 1.52E+003 154.95 6.83E+003
9 502.60 125.71 2.64E+003 150.81 5.75E+003
10 518.64 129.72 7.26E+003 140.50 5.30E+003
11 576.92 144.29 2.77E+002 75.64 4.37E+003
12 659.58 164.95 2.7%E+002 54.56 3.35E+003
13 815.44 203.90 8.62E+002 50.17 1.95E+003
14 833.39 208.39 4.58E+003 80.02 1.79E+003
15 1201.66 300.42 1.27E+003 48.04 7.15E+002
16 1248.75 312,19 7.71E+003 106.41 6.06E+002
17 1291.68 322.92 1.54E+002 24.03 5.09E+002
18 1332.20 333.05 9.29E+002 38.34 4.95E+002
19 1343.39 335.84 5.31E+002 33.65 4.80E+002
20 1363.06 340.76 7.99E+002 91.27 4,.56E+002
21 1379.54 344,88 5.46E+002 97.28 4.16E+002
22 1474.72 368.66 3.00E+002 27.09 3.09E+002
23 1501.52 375.36 2.00E+003 196.67 2.89E+002
24 1503.25 375.80 2.77E+002 210.46 2.88E+002
25 1521.38 380.33 3.11E+002 46.59 2.74E+002
26 1533.17 383.27 3.70E+002 36.74 2.65E+002
27 1573.00 393.23 6.70E+002 30.57 2.36E+002
28 1595.27 398.79 2.37E+002 21.41 2.17E+002
29 1655.92 413.95 1.82E+003 45.76 1.78E+002
30 1664.16 416.01 3.72E+002 25.27 1.73E+002
31 1691.,23 422.77 1.46E+002 17.65 1.57E+002
32 1806.69 451.63 1.94E+002 18.60 1.34E+002
331000-Q10%02-08a1 511.02 1.31E+0Q24 18.21 9.31E+001



34 2333.33
35 2438.16
36 2649.29
37 2888.61
38 3646.72
39 5848.50
40 7065.52

1000-010802-0001

583.
609.
662.
722.
911.
1461,
1765.

.89E+001
. 69E+002
.68E+002
.15E+002
.64E+001
. 62E+002
6.99E+001

U ~d e Qo T

145

12.42
15.68
21.58
13.31
10.85
24.49

9.34

7.98+001
7.27E+001
5.87E+001
4,99E+001
3.55E+001
7.50E+000
3.61E+000



NUCLIDE

IDENTIFICATION

REPORT

Nuclide
Name

Cs-137
NP-237

Pu-239

AM-241

PU-241

Id

0.988
0.998

0.954

0.995

0.957

Confidence

Energy
{(keaV)

661.65*
300.17*
312.00*
340.60%*
375.45*
415.76*
129.28%
375.00*
413.70*
451.50*

59.54~*
125.28*
335.40~*
062.42*
722.70*
114.00~*
332.60*

Yield
(%)

85.12
6.20
36.00
4.20
0.68
1.75
0.01
0.00
0.00
0.00
35.70
0.00
0.00
0.00
0.00
0.02
0.00

Activity
{uCi)

1.4247BE-003
5.20171E-~002
5.52117E-002
5.05267E~002
8.10680E-001
6.06026E-002
3.6368B8E+002
3.48387E+002
3.43403E+4002
3.00975E+002
2.63476E+002
2.14461E+002
2.83259E+002
3.36880E+002
2.96872E+002
2.48214E+001
8.45970E+001

Activity

Uncertainty

9.47224E-005
.19233E-003
.74714E-003
.22715E-003
.71988E-002
.81935E-003
.14679E+001
.34763E+001
.81584E+001
.11283E+001
.29248E+001
.60527E+001
.22927E+001
.23781E+001
3.56953E+001
2.86305E+000
5.27781E+000

MNMNNE=ENWNNBORE RN W

INTERPFERENTCE CORRECTETD REPORT !
|
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
CS-137 0.988 3.716629E-004 1.050816E-004
NP-237 0.998 5.451123E-002 1.826970E-003
Pu-239 @ 0.994 3.498372E+002  1.170163E+001
AM-241 @ 0.995 2.490025E+002 1.079554E+001
PU-241 0.957 3.841233E+001 2.516610E+000

?
X
@

nucl;de is part of an undetermined solution
nucl%de rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

1.000 sigma

Errors gquoted at
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Nuclide MDA Report

1/02/02 11:36:12 AM

Page 4

**************************************************************************

* v % kK

NUCLTIDE

MDA

REPORT

¥* &k ok k

**************************************************************************

Nuclide Energy Yield Line MDA Nuclide MDA AcFivity
Name (keV) (%) (uCi/kg ) (uCi/kg ) (uCi/kg )
CO-60 1173.22 100.00 2.0113E-004 1.58E-004 -3.5175E-005
1332.49 100.00 1.5815E-004 -3.9126E-005
CS-134 475.35 1.46 1.8379E~002 2.51E-004 -1.8162E-002
563.23 B.38 3.0504E-003 2.5939E-003
569.32 15.43 1.5755E-003 ~-1.4861E-003
604.70 97.60 2.9819E-004 -1.7549E-004
795.84 85.40 2.5083E-004 2.1859E-004
801.93 8.73 2.2696E-003 -3.6517E-003
1038.57 1.00 1.9837E-002 -1.9979E-002
1167.9%4 1.80 1.1205E-002 8.9680E-003
1365.15 3.04 4.9615E-003 ~5.0426E-003
+ CS-137 661.65* 85.12 1.4826E-004 1.48E-004 1.4248E-003
+ NP-237 300.17+ 6.20 5.2196E-003 8.39E-004 5.2017E-002
312.00* 36.00 8.3950E-004 5.5212E-002
340.60* 4.20 6.4492E-003 5.0527E-002
375.45* 0.68 3.3067E-002 8.1068E-001
415.76* 1.75 1.0437E-002 6.0603E-002
+ Pu-239 129.28~* 0.01 1.7111E+001 1.22E+001 3.6369E+002
375.00%* 0.00 1.4210E+001 3.4839E+002
413.70% 0.00 1.2176E+001 3.4340E+002
451.50* 0.00 8.7476E+001 3.0097E+002
+ AM-241 59.54~* 35.70 1.2609E-001 1.26E-001 2.634BE+002
125.28* 0.00 2.8862E+001 2.1446E+002
335.40* 0.00 5.5872E+001 2.8326E+002
662.42* 0.00 3.5056E+001 3.3688E+002
722.70* 0.00 9.2217E+001 2.9687E+002
+ PU-241 114.00* 0.02 6.3152E+000 6.32E+000 2.4821E+001
332.60%* 0.00 9.6806E+000 8.4587E+001
CM-243 208.70 3.27 3.2642E-002 4.21E-003 3.0654E-001
228.18 10.56 6.2414E-003 -5.2261E-003
277.60 14,00 4,2054E-003 1.0248E-003
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
: NUCLIDE TOTALS !
!
Nuclide Mass (g)
Pu-239 7.32E-001 +/- 2.45E-002

1000-010802-001
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ISOCS NDA Operating Procedure 14

Revision 2

Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry

.7 4/47

232.5

Carnoss /1TSS
Put Dimensions on Bottle e (.308
rMET  jor. 192

ItemID: 2335 -&/-O(30D
ThRosTTS L JS74/885

Weight (kg):_ 2 80..8
Material Description: S oo w Las e
Packaging: 85 e, TN a

Detector Distance (in): S

Detector Filters: s P
Dose-Rate:
/Boo
Comments: Z M;

At rnn oA D  jCoTIaTRD EFea ConsT—
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#Date & Time: Wed Jan 02 12:52:23 2002
~g=SIMPLE_CYLINDER
~description=233S-01-0130

~comment=DRUM_WITH_ SAMPLES
~Ccollimator=50MM-180D

~Corpn=4

~Detector=721%

~Convergence in %=1 ~MDRPN=4

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
~at=20 ~ap=760 ~rh=50

~-Energies kev=  50.000, 100.000, 128.000, 130.000, 150.000, 200.000,#
300.000, 500.000, 700.000, 1000.000, 1400.000, 2000.000,#

4000.000,
~Brror in %= 10.000, 10.000, 10.000, 10.000, 10.000, 8.000,4%#
g8.000, 6.000, €.000, 4.000, 4.000, 4.000,#
4.000,
~31.1=0.0625 ~dl.2=22.5 ~dl1.3=33.,8% ~lmater=CSTEEL ~lden=7.86
~d3.1=33 ~3mater=SAMPLES ~3den=0.47438 ~3con=1

~8d1=24
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 233s-01-0130 ] Assay Date:] 10-Dec-01
File Name: 1003 I File Name:
Data Enput: Activity Meas : Activity Meas
Isotope{ (uCikg) Uncert (uCikg) Uncert
Pu-239 (129)

Pu-239 (414){ 1.38E+02 1.23E+31
Am-241{ 8.27E+01 7.12E+00
Np-237} 2.61E-02 1.33E-03

U-238
U-235
Cs-137f 9.65E-04 7.87E-05
Co-60
Item Parameters:
Contamination: { Internal 1 Item Type: Calcs:
Dimensions:
Length (in): 335 Width (in): 225 Depth (in); 22.5
Weight (Ibs):] 22262 Depth for TMU (in): 4 % Volume: 50
Am-241 Calcs: Measured 8.27E+01 +/- 2.50E+02 JUse Meas
Calculated 1.90E+02 +/- 2.07E+02
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 5.57E+01 +/- 2.35E+01
Pu-239 1.38E+02 +/- 5.81E+01
Pu-240 7.16E+(1 +/- 3.03E+01
Pu-241 2.68E+02 +/- 1.13E+02
Pu-242 7.24E-02 +- 3.06E-02
Am-241 8.27E+01 +/- 2.50EH)2
Np-237 2.61E-02 +/- 1.08E-02
U-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 9.65E-04 +/- 4.06E-04
Co-60 0.00E+)0 +/- 0.00E+00
Results: Total TRU Activity(nClg):| 348E+02 | +- 2.60E+02 | Calc from Pu-239 Act_]
Pu (Q: 2.59E-01 Pu(g)+3 sigma TMU: 5.87E-01
P“(j} +3 sigEa: 3.28E-01
Comments: Errors:
Analyst: | Martin Winterrose | Date:| 3/20/02 |

1000-040202-0002 20



| CANBERRA

IsocCs

ANALYSIS

Report Generated On

Sample Title

Spectrum Description
Sample Identification

Sample Size

Sample Taken On
Acquisition Started

Live Time:

1800,.0 seconds

ISOCS Calabration

1/02/02 12:53:42 PM

: 233s-01-

: 1003
: 101.2

0130

kg

: 12/10/01 12:31:00 PM
: 12/10/01 12:31:55 PM

Real Time:

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1817.8 seconds

2338~01-0130

11/29/01
1/02/02

| P EAK ANALYSTIS REPORT
I

Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts

1 239.08 59.80 4.32E+005 14384.7 7.04E+003

2 340.11 85.07 9.45E+002 112.65 4.51E+003

3 379.52 94.92 1.16E+003 50.90 4 .55E4+003

4 395.84 99.00 4.17E+003 167.01 4,.52E+003

5 413,58 103.44 1,99E+003 150.38 4.46E+003

6 444,99 111.29 9.16E+002 75.05 4.30E+003

7 460.05 115.06 5,.26E+002 78.62 4.20E+003

8 491.32 122.87 1.98E+4002 61.14 3.94E+003

9 504.27 120.11 5.20E+002 114.49 3.82E+003
10 518.31 129.62 2.56E+003 124.80 3.69E+003
i1 832.97 208.30 9.37E4002 49,04 1.03E+003
12 1200.98 300.32 6.24E+002 32.28 4.51E+002
13 1248.04 312.09 3.47E+003 62.80 3.96E+002
14 1331.80 333.03 2.91E+002 24.48 3.02E+002
15 1342.94 335.81 1.55E+002 21.59 2.90E+002
16 1362.87 340.80 3.76E+002 35.32 2.68E+002
17 1378.28 344.65 1.87E+002 32.11 2.41E+002
18 1407.54 351.97 1.13E+002 17.56 2.03E+002
19 1500.61 375.24 8.39E+002 32.83 1.96E+002
20 1521.26 380.40 1.35E+002 18.31 1.75E+4002
21 1531.28 382.91 1.45E+002 17.64 1.75E+002
22 1572.27 393.16 2.49%E+002 20.05 1.64E+002
23 1594.,22 398.65 1.27E+002 16.59 1.56E+002
24 1655.17 413.89 6.8BE+002 29.65 1.56E+002
25 1663.42 415.95 1.16E+002 16.88 1.55E+002
26 1805.79 451.55 7.70E+001 13.47 1.14E+002
27 2042.56 510.75 1.23E+002 15.21 9.60E+001
28 2332.51 583.25 6.53E+001 11.84 6.34E+001
29 2437.32 609.46 1.39E+002 14.94 6.12E+001
30 2646.92 661.87 2.31E+002 17.35 5.25E+001
31 3644.12 911.21 7.85E+001 10.88 3.29E+001
32 5845.02 1461.53 5.24E+002 23.57 7.79E+000
33000-0%95820004 1765.96 5.38E+007 8.38 1.04E+000
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NUCLIUDE

IDENTIFICATTION

REPORT

Nuclide
Name

CsS-137
NP-237

Pu-239

AM-241

PU-241

Id
Confidence

0.998
0.999

0.996

0.997

0.960

Energy

661.
300.
312.
340.
375.
415,
129.
375.
413.
451,

58.
125.
335.
662.
122.
114.
332.

{keV)

65*
17*
00+
60*
45*
76*
28*
00*
70*
50*
54*
28*
40*
42*
70

oo*
60>

Yield
(%)

[
COOOOCOOUNOOOOFOM

Activity
{uCi)

9.65303E-004
2.68673E~002
2.61047E-002
2.50876E-002
3.59330E-001
2.01734E-002
1.29869E+002
1.54421E+002
1.37503E+002
1.27227E+002
8.26582E+001
4.24115E+001
8.71043E+001
2.28241E+002

8.63901E+000
2.78862E+001

Activity

Uncertainty

7.87493E-005
1.90093E-003
1.33445E-003
2.62588E-003
2.11750E-002
3.04150E-003
2.27071E+001
1.33521E+001
1.22633E+001
2,27933E+001
7.12311E+000
9.56566E+000
1.28047E+G01
1.86086E+001

1.37344E+000
2.68654E+000

INTERFERENCE CORRECTED REPORT |
I
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
C5-137 0.998 6.632305E-004 8.174073E-005
NP-237 0.999 2.560691E-002 9.565205E-004
Pu-239 @ 0.99%¢ 1.368048E+002 5.006653E+000
AM-241 @ 0,997 7.142341E+001 5.217359E+000
PU-241 0.960 1.262710E+001 1.222903E+000

?
X
@

nucl;de is_part of an undetermined solution
nucl%de rejecped by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

nwo

Errors quoted at 1.000 sigma
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Nuclide MDA Report

1/02/02 12:53:43 PM

Page 4

khkdkhkhkdkddhhkhdhhdhhbhkhrhkrhdhkddhhkkhkddhkrrhbkhkhkdhhhrrrhkdrrdhhrhhddhdhdhhhdkdhdhd
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCi/kg ) (uCi/kg ) (uCi/kg )
C0-60 1173.22 100.00 2.3637E-004 1.79E-004 8.1182E-005
1332.49 100.00 1.7946E-004 7.7008E-005
CS-134 475.35 1.46 1.8587E~002 2.53E-004 -5.5958E~003
: 563.23 8.38 3.0464E-003 2.4357E-003
569.32 15.43 1.6574E-003 ~-8.0902E-004
604.70 97.60 3.1338E-004 -5.6601E-005
795.84 85.40 2.5283E-004 2.6657E-004
801.93 8.73 2.6216E-003 3.3332E-004
1038.57 1.00 2.1744E-002 6.6899E-003
1167.94 1.80 1.2856E-002 3.1399E-004
1365.15 3.04 6.2664E-003 -8.7189E-004
+ CS-137 661.65* 85.12 1.5244E-004 1.52E-004 9.6530E~004
+ NP-237 300.17+ 6.20 4.3711E-003 7.17E-004 2.6867E-002
312.00* 36.00 7.1727E-004 2.6105E-002
340.60* 4.20 5.2606E-003 2.508BE-002
375.45%* 0.68 2.9049E-002 3.5933E-001
415.76* 1.75 1.0513E~002 2.0173E-002
+ Pu-239 129.28* 0.01 1.4474E+001 1.22E+001 1.2987E+002
375.00* 0.00 1.2484E+001 1.5442E+002
413.70* 0.00 1.2174E+001 1.3750E+002
451,50* 0.00 8.6692E+001 1.2723E+002
+ AM-241 58.54~* 35.70 7.5231E-002 7.52E-002 8.2658E+001
125.28* 0.00 2.3694E+001 4.2411E+001
335.40* 0.00 4.6094E+001 B.7104E+001
662,42+ 0.00 3.6045E+001 2.2824E+002
722,70 0.00 2.1C42E+002 2.4325E+002
+ PU-241 114.00* 0.02 4,8939E+4000 4.99E+000 8.6390E+000
332.60* 0.00 8.0127E+000 2.7886E+001
CM-243 209.70 3.27 2.0562E~002 3.20E-003 2.9455E-002
228.18 10.56 4.968B8E-003 4.2858E-004
277.60 14.00 3.2022E-003 -1.3390E-003
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
: NUCLIDE TOTALS |
L]
I
Nuclide Mass (q)
Pu-239 2.23E-001 +/- 8.17E-003

1000-010802-0001

L

154



ISOCS NDA Operating Procedure
Revision 2

Bldg 233-S
NDA Item Description Sheet
Bottle or Cylinder Geometry

22,5

b Ay I

Oanoss 1775
Put Dimensions on Bottle i 1G.308

rMET 7. /92

ItemID: 2335 -&/-0/3O
TPRoaTTS /1885

Weight (kg):__280.5
Material Description:__ <n oo Som. (o> i ae s

Packaging: 58 e, TTSNGL e

Detector Distance (in): T

Detector Filters: s &
[
Dose.Rate:
Comments: Z M;

Lt s ppd I1CormeTRD Fop. Comir

Z M)l cus TR
IBOO Em Jroy
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#Date & Time: Wed Jan 02 12:52:23 2002
~g=SIMPLE_CYLINDER
~description=2338-01-0130
~comment=DRUM WITH_ SAMPLES
~Ccollimator=50MM-180D

~Crpn=4

~Detector=721%

~Convergence in %=1 ~MDRPN=4

~Lunit=IN ~Tunit=C ~Dunit=G/CU.C ~Punit=MM.HG
~at=20 ~ap=760 ~rh=50

~Energies kev= 506.000, 100.000, 128.000, 130.000, 150.000,

300.000, 500.000, 700.000, 1000.000, 1400.000,
4000,000,
~Error in %= 10.000, 10.000, 10.000, 10.000, 10.000,
8.000, 6.000, 6.000, 4.000, 4.000,
4.000,
~dl.1=0.0625 ~dl.2=22.5 ~d1.3=33.5 ~lmater=CSTEEL
~d3,1=33 ~3mater=SAMPLES ~3den=0.47438 ~3con=1
~sdl=24
1000-010802-0001
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200.000,#
2000.000,#

8.000,#
4,000,#

~1den=7.86



233-S Ttem Analysis Spreadsheet Version 3.0b 1/14/02

Sample Info: Item ID: 2335010130 | Assay Date:] 10-Dec-01
File Name: 1004 File Name:
Data Input: Activity Meas Activity Meas
Isotope] (uCikg) Uncert (uCikg) Uncert

Pu-239 (129
Pu-239(414)] 1.51E+02 1.33E+01
Am-241] Ll.10E+(2 2.68E+01
Np-237] 2.53E-02 1.53E-03

U-238
U-235
Cs-137| 7.82E-04 7.15E-05
Co-60
Item Parameters:
Comaminalion:r Internal I ltem Type: Calcs:
Dimensions:
Length (in}. 335 Width (in): 225 Depth (in): 22.5
Weight (Ibs):] 222.62 Depth for TMU (in): 4 % Volume: 50
Am-241 Calcs: Measured 1.10E+02 +- 3.33E+02 |Use Meas
Calculated 2.09E+02 +/- 2.27E+02
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) ! sigma
Pu-238 6.12E+01 +/- 2.58E+01
Pu-239 1.51E+02 +- 6.37E+H)1
Pu-240 7.87E+01 +/- 3.32E+01
Pu-241 2.94E+02 +/- 1,24E+02
Pu-242 7.95E-02 +/- 3.35E-02
Am-241 1.10E+02 +- 3.33E+02
Np-237 2.53E-02 +f- 1.05E-02
J-238 0.00E+00 +/- 0.00E+H)0
U-235 0.00E+00 +/- 0.00E+00
Cs-137 7.82E-04 +- 3.30E-04
Co-60 0.00E+00 +f- 0.00E+H0
Results: Total TRU Activity(nCig):] 401E+02 | +- 3.42E+02_|_Calc from Pu-239 Act_]
Pu (g): 2.85E-01 Pu (g) + 3 sigma TMU: 6.45E-01
Pu(ﬂ +3 sima: 3.60E-01
Comments: Errors:
1st count and replicate agree and are acceptable.
Analyst: | Martin Winterrose | Date: | 3/20/02 |

1000-040202-0002 21



| CAN
I

BERRA

I sOoCSs

ANALYSIS

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Size

Sample Taken On
Acquisition Started

Live Time:

I1S0CS Calabraticon

1800.0 seconds

:+ 1004

1/02/02 12:54:44 PM
2335-01-0130 Replicate

101.2 kg

12/10/01 1:12:00 BM

12/10/01

Real Time:

1:13:05 PM

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1817.7 seconds

: 23358-01-0130

11/29/01
1/02/02

| P EAK ANALYSIS REPORT
|
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.08 59.80 4.28E+005 14683.8 7.02E+003
2 340.35 85.12 1.16E+003 74.23 4.56E+003
3 348.41 87.14 6.61E+002 70.85 4.56E+003
4 379.67 94.96 1.26E+003 80.20 4.51E+003
5 395.78 98.99 4.21E+003 104.84 4,46E+003
é 413.59 103.44 2.00E+003 132.04 4.38E+003
7 445.14 111.33 7.76E+002 84.32 4.19E+003
8 459,60 114.%4 5.32E+002 79.28 4.09E+003
9 502.27 125.61 7.98E+002 65.57 3.73E+003
10 518.40 129.64 2.55E+003 17.71 3.58E+003
11 832,99 208.31 9.64E+002 46.69 1.02E+003
12 1201.14 300.36 6.02E+002 32.36 4.42E+002
13 1248.25 312.14 3.36E+003 124.78 3.84E+002
14 1331.42 332.94 3.09E+002 24.61 3.11E+4002
15 1342.62 335.74 1.10E+002 20.86 3.03E+002
16 1362.60 340.73 4.05E+002 45.54 2.83E+002
17 1378.27 344.65 1.68E+002 40.66 2.67E+002
18 1500.73 375.27 B8.35E+002 32.62 2.08E+002
19 1521.06 380.35 1.57E+002 19.59 1.88E+002
20 1531.786 383.03 1.17E+4002 17.69 1.87E+002
21 1571.81 393.04 2.39E+002 20.20 1.82E+002
22 1594.25 398.66 1.16E+002 16.40 1.68E+002
23 1655.01 413.85 7.56E+002 30.865 1.49E+002
24 1663.25 415.91 1.52E+002 17.98 1.45E+002
25 1805.78 451.55 8.93E+001 14.33 1.08E+002
26 2044.05 511.12 1.51E+002 17.13 9.10E+001
27 2332.52 583.25 7.52E+001 12.52 7.10E+001
28 2436.91 609.36 1.44E+4002 14.88 5.83E+001
29 2646, 64 661.80 1.87E+002 16.03 5.28E+001
30 2888.87 722.36 3.89E+001 9,42 3.60E+001
31 3180.72 795.34 2.76E+001 8.28 2.95E+001
3§m) 4485.35 120.80 6,02E+001 10.05 2.78E+001
3900-0180440011  1461.55 5,21E+d82>  23.40  8.02E+000



34 7062.83 1766.04 4.68E+001 8.05 2.50E+000
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NUCLITUDE IDENTIFICATION REPORT
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {(uCi) Uncertainty
cs-137 0.999 661.65%* 85.12 7.82305E-004 7.15135E-005
NP-237 0.999 300.17* 6.20 2.59388E-002 1.87342E-003
: 312.00%* 36.00 2.52651E-002 1.52977E-003

340.60%* 4.20 2.702268-002 3,28340E-003
375.45~* 0.68 3.57176E-001 2.10428E-002
415.76%* 1.75 2.64224E-002 3.30091E-003
Pu-239 0.99%9¢6 129.28* 0.01 1.29071E+002 2.20277E+001
375.00%* 0.00 1.53495E+002 1.32704E+001
413.70* 0.00 1.512698+002 1.33061E+001
451.50* @ 0.00 1.47523E+002 2.43668E+001
AM-241 0.997 59.54%* 35.70 8.19946E+001 7.09693E+000
125.28* 0.00 6.54853E+001 6.24915E+000
335.40~* 0.00 6.20324E+001 1.20792E+001
662.42* @ 0.00 1.84972E+002 1.69016E+001
722.70* 0.00 1.09715E4002 2.67729E+001
pPU-241 0.968 114.00* 0.02 8.75244E+000 1.38826E+000
332.60%* 0.00 2.96054E+001 2.73694E+000

INTERFERENCE CORRECTED REPORT
!
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
Cs~-137 0.999 4.765407E-004 7.377501E-005
NP-237 0.999 2.579802E-002 1.055022E-003
Pu-23% @ 0.996 1.352272E+002 4.738515E+000
AM-241 @ 0.997 7.229639E+001 4.314910E+000
PU-241 0.968 1.301968E+001 1.238098E+000

?
X
@

nucl;de is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma
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Nuclide MDA Report

1/02/02 12:54:45 PM

Page 4
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Fok kKK NUCLTIDUDE MDA REPORT * Rk ok
hdkhkkkhkhhkdhhhkhrhhrhkbhhkhdkhhddkhdhkdkhhhhhbhkddkdhhbhhdrddhdhhhhhkkhhhkhhdhddhkdddkhkrbdd
Nuclide Enerqgy Yield Line MDA Nuclide MDA Activity
Name {keV) {%) (uCi/kg ) (uCi/kg ) (uCi/kg )
CO-60 1173.22 100.00 2.1873E-004 1.77E-004 -9.1435E~005
1332.49 100.00 1.7679E-004 6.9048E-005
CsS-134 475,35 1.46 1.8786E-002 2.59E-004 2.2850E-003
563.23 8.38 2.7828E-003 -2.9449E-003
569.32 15.43 1.6243E-003 1.2574E~003
604.70 97.60 3.2611E-004 -3.3359E-005
795.84 85.40 2.5881E-004 1.2952E-004
801.93 8.73 2.5474E-003 -8.2693E-004
1038.57 1.00 2.2184E-002 3.1249E-002
1167.94 1.80 1.2340E-002 -2.6614E-003
1365.15 3.04 5.6478E-003 1.5427E-003
+ CsS-137 661.65* 85.12 1.5289E-004 1.53E-004 7.8231E-004
+ NP-237 300.17~* 6.20 4.3330E-003 7.06E-004 2.5939E-002
312.00%* 36.00 7.0649%E-004 2.5265E~002
340.60%* 4.20 5.3853E-003 2.7023E-002
375.45* 0.68 2.9881E-002 3.5718E-001
415.76* 1.75 1.0180E-002 2.6422E-002
+ Pu-239 129.28%* 0.01 1.4255E+001 1.19E+001 1.2907E+002
375.00%* 0.00 1.2841E+001 1.5350E+002
413.70%* 0.00 1.1899E+001 1.5127E+002
451.50* 0.00 8.4190E+001 1.4752E+4002
+ AM-241 59.54* 35.70 7.5140E-002 7.51E-002 8.1995E+001
125,28* 0.00 2.3548E+001 6.5485E+001
335.40* 0.00 4,7068E+001 6.2032E+001
662.42* 0.00 3.6151E+001 1.8497E+002
722.70%* 0.00 8.6355E+001 1.0971E+002
+ PU-241 114.00% 0.02 4.9393E+000 4.94E4000 8.7524E+000
332.60* 0.00 8.1295E+000 2.9605E+001
CM-243 2098.70 3.27 2.0410E-002 3.30E-003 2.1085E-002
228.18 10.56 4.8445E~003 -1.3012E-003
277.60 14.00 3.3037E-003 2.9065E-003
+ = Nueclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
: NUCLTIDE TOTALS |
!
Nuclide Mass (g)
Pu-239 2.27E-001 +/~ 7.73E-003

1000-010802-0001
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