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1. Introduction

This report documents results for seven (7) 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 procedure. All items were assayed at the 233-S facility during the time
period from April 22 to April 24, 2002.

2. Technical Information

The drums were assayed within the assay trailer at the 233-S facility grounds. Assays
were conducted for 1800 seconds live time. The drums were continuously rotating at 2
speed of approximately 6 rpm during data acquisition. Rotating the drum helps average
out and minimizes the potential of sample self-shielding. All the drums were assayed at a
detector-to-drum distance of 24 inches with the detector ‘aimed’ roughly midway up the
drum. The detector sides were shielded with a lead collimator to minimize scatter and
background. One drum, 233S-01-0113 required use of a single, 0.0312 inch thick
cadmium attenuator to lessen the detector dead time and improve system performance.

Individual ISOCS efficiency calibrations were created for each drum based upon the
assumption that the drum was full and had an average density based on the net weight of
the drum (waste matrix) divided by the drum volume (208 liters). A tare weight of ~26
kg was assumed. Model matrices were varied somewhat with respect to density and
material ‘Z’ to obtain reasonable correlation between the low and high energy Pu-239
and Am-24) emissions.

Final package resuits for the drums were calculated using the Analysis V3.0b
spreadsheet. Data analysis was conservative. Method selections (e.g. measured Am-241
versus Am-241 calculated from the measured Pu-239) normally favored higher final
resuits. Additionally, in all measurements performed as a part of this batch, the actual
total measurement uncertainty should be significantly lower than the reported value. This
is expected as the uncertainty calculation for the Am-241 is based on the 59.5 keV
gamma and most all the assays have good results for the higher energy Am-241 gamma
emissions.

3. Quality Control Results

Daily background and quality control (QC) check source measurements were performed
on the system prior to each day’s measurements. Charts for these measurements are on
pages 5 - 11. The control charts cover the period from April 1, 2002 to April 27, 2002.
The peak area and centroid control charts indicate a very stable system.

Drum 2338-01-0113 was randomly selected for replicate measurement and was assayed
on April 23, 2002, As shown in the table below, the replicate satisfies the quality
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requirements of the difference in measnrement values are within 2 sigma of the reported

measurement uncertainties.
Replicate Analysis Drum 233S-01-0133
[ Pu-239(orig) — Pu-239(rep) | 40
1.96* J [unc(orig)T +unc(rep)} 819
4, Summary of Results

Full data packages for each item are included as an attachment beginning on page 12. The
following table (page 4) summarizes the total TRU activity resuits and plutonium gram
values for each item. The ‘Pu Mass + 3-sigma’ values in the table are based solely on
counting statistics. The ‘Pu Mass + 3-sigma TMU’ values are not included here, but are
reported on the final result spreadsheets.

Summary of package assay results for Data Batch Report CH013

Assay
Package Weight TRU Act T'(QR%TU::)U Pu Mass Pu Mass(g)

Item ID {kg) _{nCilg) {g) +3sigma Description, calculation notes

0026 34.6 6.84E+01 £ 1.80E+01 2.30E-02 2.30E-02 Pu-239 MDA 55-gallon drum
0009 71.4 1.69E+02 + 7.16E+01  1.04E-01 1.38E-01 55-gailon drum w/ packages
0020 121.8 3.48E+02 + 1.67E+02 2.40E-01  3.06E-01 55-gailon drum
0015 103.6 1.49E+01 + 8.58E+00 1.386-02 2.90E-02 55-galion drum
0089 111.8 2.95E+01 = 1.60E+01 1.87E-02  3.28E-02 55-galion drum

0017 71.4 1.67TE+02 9.34E+01 9.65E-02  1.39E-01 55-galion drum
0113 54.1 1.23E+04 * 3.56E+03 3.78E+00  4.67E+00 55-gallon drum
0113 Rep 1.25E+04 3.60E+03 3.82E+00  4.72E+00 55-gallon drum

4 TRU packages
3 LLW packages
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Control Charts
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Data Packages
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ISOCS NDA Operating Procedure

Revision 2

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

5.2

1.
e Jaus o Yoo
Put Dimensions on Borttle

B e ey

Weight okg):_ Cof fre =
Material Description: M\ beme, b oo T o
Packaging: I AR

Detector Distance (in): 2 v’

H

Detector Filters: At ops i
’

Dose'Rate: L. 5

Commenis: /B0 /S22
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02

A3H -O0 — obis o 5,""02‘
Sample Info: Ttem ID: 2338-# Assay Date:| 24-Apr-02
File Name: 1427 File Name:
Data Input: Activity Meas Activity Meas
Isotope;  (uCikg) Uncert (uCikg) Uncert
Pu-239 (129)] 3.54E+01
Pu-239 (414)
Am-241]1 2.01E-01 1.78E-02
Np-237
U-238
U-235
Cs-137} 1.31E-03 1.41E-04
Co-60
Item Parameters:
Contamination:] Internal | Item Type: Calcs:
Dimensions:
Length (in): 33.5 Width (in}:]  22.5 Depth (in):] 22.5
Weight (lbs): 76.8 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales: Measured 2.01E-01 +- 2.17E-01 JUse Meas
1Calculated 4.90E+01 +{- 5.62E-+01
Nuclide Activities: Isotope Activity " Total Unc
(nCi/g) 1 sigma |
Pu-238 1.43E+01 +/- 6.42E+00
Pu-239 3.54E+01 +/- 1.58E+01
Pu-240 1.84E+01 +/- 8.26E+00
Pu-241 6.89E+01 +/- 3.09E+01
Pu-242 1.86E-02 +- 8.34E-03
Am-241 2.01E-01 +/- 2.17E-01
Np-237 0.00E+00 +- 0.00E+00
U-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +- 0.00E+00
Cs-137 1.31E-03 +- 3.25E-04
Co-60 0.00E+00 +i- 0.00E+00
Results: Total TRU Activity(nClig)] 6.84E+01 | +- T.90E+01_|_Calc from Pu-239 MDA |
Pu (g):) 2.30E-02 Pu (g) + 3 sigma TMU:| 5.39E-02
Pu(g) + 3 sigma:] 2.30E-02
Comments: Errors:
Pu-239 MDA used.
Analyst: | Martin Winterrose | Date:| 4/24/02 |
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#Date & Time: Wed Apr 24 10:33:12 2002

~g=SIMPLE_ CYLINDER
~description=2335-00-0026
~comment=DRUM WITH_SAMPLES
~Ccoliimator=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= 50.000, 100.000, 128.000, 130.000, 150.000,
300.000, 500.000, 700.000, 1000.000, 1400.000,
4000.000,
~Error in &= 10.0040, 10.000, 10.000, 10.000, 10.000,
8.000, 6.000, 6.000, 4.000, 4.000,
4.000,
~dl.1=0.0416 ~dl.2=22.5 ~dl.3=33.5 ~lmater=CSTEEL
~cd3.1=33 ~3mater=TYPMIX ~3den=0.278% ~3con=1
~sdl=24
1000-051102-0001 14
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! CANBEZRRA I S0CS ANALYSTIS

[

Report Generated On 4/24/02 11:06:05 AM

Sample Title 233s5-00~-0026

Spectrum Description

Sample Identification 1427

Sample Size 34.6 kg

Sample Taken On 4/24/02 10:00:00 AM
Acquisition Started 4/24/02 10:35:55 BAM

Live Time: 1800.0 seconds Real Time: 1802.6 seconds

IS0CS8 Calabration

Energy Calibration Used Done On
Efficiency Calibration Used Done On

2335-00-0026

2/27/01
4/24/02

| PEAK ANALYSTIS REPORT
|
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.06 59.85 1.63E+003 63.63 2.25E+003
2 330.89 82.80 1.46E+Q02 53.87 2.90E+003
3 33%.71 85.01 6.31E+002 64.66 2.93E+003
4 351.66 87.99 2.55E+002 59.03 2.96E+003
5 955.67 238,95 1.27E+002 20.07 3.2%E+002
6 1409.02 352.25 9.78E+001 15.28 1.42E+002
7 2044.47 511.05 1.37E+002 16.33 7.57E+001
8 2332.94 583.15 9.56E+001 12.60 5.72E+001
9 2437.36 609.25 1.07E+002 12.73 4.49E+001
10 2647.27 661.71 1.37E+002 14.13 4.61E+001
11 3645.65 911.22 B8.20E+001 11.07 3.37E+001
12 5846.79 1461.33 6.05E+002 25.23 6.33E+000
13 7063.34 1765.37 4.43E+001 7.73 2.69E+000
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NUCLIPDE IDENTIFICATION REPORT |

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV} (%) (uci) Uncertainty
Ccs-137 1.000 661.65* 85.12 1.30813E-003 1.41065E-004
AM-241 0.996 59,54~ 35.70 2.01093E-001 1.77963E-002
125.28 0.00
335.40 0.00
662.42* @ 0.00 3.09300E+002 3.33435E+001
722.70 0.00

INTERFERENTCE CCRRECTETPD REPORT |

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
CsS-137 1.000 1.307280E-003 1.410207E-004
AM-241 @ 0.996 2.010928E-001 1,779627E-002

?
X
@

nuclide 1s part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

oW

Errors quoted at 1.000 sigma
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4/24/02 11:06:05 BM Page 3

Nuclide MDA Report

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

ook ko NUCLTITPDE MDA REPORT xk ok ok ok

*******'k-k*********************-k*******************************************

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCi/kg ) {(uCi/kg ) (uCi/kg )
CO-60 1173.22 100.00 5.3146E-004 4.25E-004 ~-1.3844E-004
1332.49 100.00 4.2497E-004 -1.6132E-004
CS-134 475,35 1.46 3.8714E-002 6.00E-004 -1.0642E-002
563.23 8.38 6.5323E-003 8.7175E-004
569.32 15.43 3.5867E-003 -1.9940E-003
604.70 97.60 6.6498E-004 -4 ,3650E-005
795,84 85.40 6.0030E-004 9.6707E-005
801.93 8.73 5.8128E-003 -5.2081E-004
1038.57 1.00 4.9024E-002 -4,0929E-002
1167.94 1.80 2.9975E-002 1.6870E-002
1365.15 3.04 1.3241E-002 -6.1680E-003
+ Cs-137 661.65%* 85.12 3.2737E-004 3.27E-004 1.3081E-003
NP-237 300.17 6.20 1.0936E-002 1.81E-003 3.3851E-003
312.00 36.00 1.8128E-003 5.2325E-004
340.60 4.20 1.5026E-002 1.7233E-002
375.00 0.68 8.7532E-002 2.9872E-002
415.60 1.75 3.3041E-002 ~-2.,3876E-002
Pu-239 129.28 0.01 3.5445E+001 3.54E+001 -7.1700E+000
375.00 0.00 3.7617E+001 1.2837E+001
413.70 0.00 3.9043E+001 1.3537E+001
451.50 0.00 3.0412E+002 1.3107E+001
+ AM-241 59.54+* 35.70 2.7466E-002 2.75E-002 2.0109E~-001
125.28 0.00 5.8468E+001 ~-1.4420E+001
335.40 0.00 1.2695E+002 9.4648E+001
662.42% 0.00 7.7405E+001 3.0930E+002
722.70 0.00 4,5026E+002 -1.7625E+002
PU-241 114.00 0.02 1.1750E+001 1.18E+001 1.9653E+000
332.60 0.00 2.,0977E+001 -3.2666E+001
CM-243 209.70 3.27 2.4774E-002 4.90E-003 -4,.6732E-003
228.18 10.56 7.1855E-003 5.5147E-003
277.60 14,00 4.8961E~-003 2.7948E-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
NUCLITDE TOTALS |
I
Nuclide Mass (q)
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ISOCS NDA Operating Procedure
Revision 2

Bldg 233-S

NDA Item Description Sheet
Bottle or Cylinder Geometry

32.8

22.5

Put Dimensions on Bortle

Item ID: 7335 -0/ -000<»
ZISLiAS

Weight (kg):_ 72 4

Material Description:_ o2 o = <,

Packaging: L2 e S5

Detector Distance (in); 2.t/ a

Detector Fiiters: AL 1> nF

Dose'Rate: <.5

Comments:

S .

1000-051102-0001
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID: 2335-01-0009 | Assay Date:] 24-Apr-02
File Name: 1426 | File Name:
Data Input: Activity Meas Activity Meas
Isotope]  (uCi/kg) Uncert | (uCikg) Uncert
Pu-239 (129)
Pu-239 (414)] 7. 75E+01 8.36E+00
Am-241] 1.97E+01 1.72E+}0
Np-237] 1.68E-02 9.25E-04
U-238
U-235]
Cs-1371 140E-03 1.10E-04
Co-60
Item Parameters:
Contamination: | Internal | Item Type: Calcs:
Dimensions:
Length (ink[ 335 width (in):”_ 22.5 Depth (in)[ _ 22.5
Weight (lbs): 158.5 Depth for TMU (in}: 4 % Volume: 50
Am-241 Cales: Measured 1.97E+01 +- 5.96E+01 JUse Meas
Calculated 1.07E+02 +/- 1.18E+02
Nuclide Activities: Tsotope Activity Total Unc
(nCi/g) 1 sij
Pu-238 3.14E+01 +/- 1.34E+01
Pu-239 7.75E+01 +/- 31.31E+01
Pu-240 4.04E+01 +- 1.72E+01
Pu-241 1.51E+02 +/- 6.44E+01
Pu-242 4.08E-02 +/- 1.74E-02
Am-241 1.97E+01 +/- 5.96E+01
Np-237 1.68E-02 +/- 6.99E-03
U-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 1.40E-03 +/- 5.88E-04
Co-60 0.00E+00 +/- 0.00E-+00
Results: Total TRU Activity(nCi/g):] 1.69E+02 | +- 7.16E+01 Calc from Pu-239 Act |
Pu Q: 1.04E-01 Pu (g) +3 sigma TMU:; 2.37E-01
M +3 ﬂm: 1.38E-01
Comments: Errors:
Analyst: | Martin Winterrose | Date:| 4124102
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#Date & Time: Wed Apr 24 09:15:31 2002
~g=SIMPLE_CYLINDER
~description=2335-01-0009
~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,

1s50.000,

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, &.000, 4.000, 4.000,
4,000,
~d1l.1=0.0416 ~dl.2=22.5 ~dl.3=33.5 ~1lmater=CSTEEL
~d3.1=33 ~3mater=TYPMIX ~3den=0.4477 ~3¢con=1
~sdl=24
1000-051102-0001 20
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| CANBEURRA I s0CS ANALYSTIS =
I
Report Generated On 4/24/02 9:58:45 AM
Sample Title 233s-01-0009
Spectrum Description
Sample Identification 1426
Sample Size 71.4 kg
Sample Taken On 4/24/02 9:17:00 AM
Acquisition Started 4/24/02 9:17:38 AM
Live Time: 1800.0 seconds Real Time: 1810.3 seconds
ISOCS Calabration 2335-01-0009
Energy Calibration Used Done On 2/27/01
Efficiency Calibration Used Done On 4/24/02
| PEAK ANALYSTIS REPORT
I
Peak Peak Energy Net Peak Net Area Continuum
No. centroid (keV) Area Uncert. Counts
1 239.16 59.88 2.15E+005 7774.93 4,47E+003
2 340.58 85.22 8.15E+002 66.09 3.64E+003
3 348.88 87.30 3.04E+002 62.36 3.66E+003
4 395.97 99.07 2.02E+003 96.44 3.64E+003
5 413.47 103,44 9.73E+002 71.85 3.58E+003
6 446.17 111.61 3,59E+002 58.77 3.68E+003
7 503.12 125.84 1.90E+002 54.15 3.26E+003
8 518.82 129.77 1.19E+003 63.16 3.14E+003
9 833.64 208.45 3.43E+002 29.44 6.57E+002
10 1201.75 300.44 2.70E+002 23.18 2.90E+002
11 1248.49 312.13 1.61E+003 44.04 2.68E+002
12 1332.60 333.15 9.77E+4001 17.28 2.27E+002
13 1362.03 340.50 1.53E+002 22.65 2.19E+002
14 1378.70 344.67 8.,88E+001 21.36 2.00E+002
15 1408.92 352.22 1.07E+002 16.16 1.74E+002
16 1501.10 375.26 3.25E+002 21.98 1.64E+002
17 1655.74 413.90 2.79E+002 20.71 1.31E+002
18 1663.32 415.80 8.02E+001 14.61 1.29E+002
1% 1806.36 451.55 3.33E+001 10.88 9.40E+001
20 2044.76 511,13 1.52E+002 16.75 8.36E+001
21 2333.78 583.36 9.4BE+001 12.83 6.08BE+001
22 2437.62 609.31 1.25E+002 13,78 5.86E+001
23 2647.17 661.68 2.39E+002 17.26 4.07E+001
—24-— 3645.70— 911.23 7.33E+001 10.97 3.24E+001
25 5846.63 1461.29 5.97E+002 25.03 6.38E+000
26

7064.25 1765.59

4.97E+001

8.19

1.53E+000
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NUCLTITZDE IDENTIFICATTION REPORT
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {uCi) Uncertainty
Cs-137 1.000 661.65* 85.12 1.40068E-003 1.10491E-004
NP-237 0.999 300.17+ 6.20 1.60580E~002 1.58230E-003

312.00* 36,00 1.68042E-002 9.24928E-004
340.60%* 4.20 1.41033E-002 2.19277E-003
415.76* 1.75 1.93451E-002 3.61336E-003
Pu-239 0.992 129.28~* 0.01 7.05661E+001 1.24287E+001
413.70* 0.00 7.75076E+001 8.35634E+000
451.50* @ 0.00 7.65911E+001 2.52221E+001
AM-241 0.995 59.54* 35.70 1.96785E+001 1.71847E+000
125.28* 0.00 1.79730E+001 5.19710E+000
335.40 0.00
662.42* @ 0.00 3.31184E+002 2.61097E+001
722.70 0.00
INTERTFERENCE CORRECTED REPORT
Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
Cs-137 1.000 1.318169E-003 1.106419%E-004
NP-237 0.999 1,644520E-002 7.346392E-004
Pu-239 @ 0.9%92 7.534657E+001 6.934671E+000
AM-241 @ 0,995 1.951044E+001 1.631588E+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
NUCLTIDE TOTALS
Nuclide Mass (g)
Pu-239 8.67E-002 +/- 7.98E-003
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Nuclide MDA Report

4/24/02

9:58:46 AM

Page 3

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

* &k ok k ok

NUCLIDE

MDA

REPORT

% k% ode Kk

******'k**************‘k***-Jr-k***********************************************

®V * +

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) {uCi/kg ) (uCi/kg ) (uCi/kg )
CO-60 1173.22 106.00 2.9073E-004 2.52E-004 3.9825E-004
1332.49 100.00 2.5185E-004 -1.2197E-004
CS-134 475.35 1.46 2.4354E-002 3.86E-004 -1.8499E-002
563.23 §.38 4.0428E-003 '1.4765E-004
569.32 15.43 2.2186E-003 -2.2027E-004
604.70 97.60 4.1404E-004 -4,4827E-005
795.84 85.40 3.8621E-004 1.3921E-004
801.93 8.73 3.6404E-003 1.2350E-003
1038.57 1,00 2.6504E-002 5.7727E-003
1167.94 1.80 1.5119E-002 -3.5292E-003
1365.15 3.04 7.7146E-003 3.0803E-003
cs-137 661.65* 85.12 1.8997E-004 1.90E-004 1,4007E-003
Np-237 300.17* 6.20 4.8750E-003 8.21E-004 1.6058E-002
312.00% 36.00 8.2083E-004 1.6804E-002
340.60* 4,20 6.6109E-003 1.4103E-0Q02
415.76* 1.75 1.3408E-002 1.9345E-002
Pu-239 129.28* 0.01 1.5651E+001 1.55E+001 7.0566E+001
413.70* 0.00 1.5547E+001 7.7508E+001
451.50% 0.00 1.1005E+002 7.6591E+001
AM-241 59,54% 35.70 2.8774E~-002 2.88E-002 1.9679E+001
125.28~* 0.00 2.5411E+001 1.7973E+001
335.40 0.00 1.0486E+002 2.3465E+001
662.42* 0.00 4,4917E+001 3.3118E+002
722.70 0.00 2.7811E+002 1.7429E+002
PU-241 114.00 0.02 9.09B0E+000 9,10E+000 2.3241E+001
332.60 0.00 1.6840E+001 1.1066E+001
CM-243 209.70 3.27 2.1435E-002 3.76E-003 -2.8519E-003
228.18 10.56 5.5059E-003 -3.3326E-003
277.60 14.00 3.7649E-003 3.6512E-004

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
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ISOCS NDA Operating Procedure

Revision 2

Bldg 233-S

NDA Item Description Sheet
Bottle or Cylinder Geometry

Put Dimensions on Bozttle

ItemID: Z325-O1 -OOL0

Weight (kg):_B2locng /148 leq

L8

Material Description: (Leas B 5
4

Packaging: Dizon

Detector Distance (in):__z.¢/_

Detector Filters: 4,,4; AT

Dose Rate:

Comments:

L Roo /c/af«/«/u»um

1000-051102-0001



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID:} 2338-01-0020 | Assay Date:} 23-Apr-02
File Name:| 1423 File Name:
Data Input: Activity Meas Activity Meas
Isotope|  (uCi’kg) Uncert (uCikg) Uncert
Pu-239 (129)
Pu-239 (414)] 1.05E+02 9.56E+00
Am-241] 201E+01 1.75E+00
Np-237]  1.64E-03 1.78E-04
U-238
U-235
(Cs-137]  6.30E-03 2.53E-04
Co-60
Item Parameters:
Contamination:| Internal | Item Type: Calcs:
Dimensions:
Length (in): 33.5 Width (in):] 225 Depth (in):] 22.5
Weight (Ibs): 270.4 Depth for TMU (in): 4 % Volume: 50
Am-24] Calcs: Measured 2.01E+01 +v 6.09E+01 fCalc from Pu-239
Calculated 1.45E+02 +i- 1.58E+02
Nuclide Activities: Tsotope Activity "Total Unc
(nCi/g) 1 sigma
Pu-238 4.26E+01 +/- 1.80E+01
Pu.239 1.05E+02 +f- 4.44E+01
Pu-240 5.47E+01 +- 2.31E+01
Pu-241 2.04E+02 +. 8.64E+01
Pu-242 $.53E-02 +/- 2.34E-02
Am-241 1.45E+02 +/- 1.58E+02
Np-237 1.64E-03 +/- 6.99E-04
1J-238 0.00E+(0 +/- 0.00E+00
U-235 0.00E-+00 +i- 0.00E+00
Cs-137 6.30E-03 +/- 2.61E-03
Co-60 0.00E+00 +- 0.00E+00
Results: Total TRU Activity(nCifg):] 3.48E+02 [  +/- 1.67E+02 Calc from Pu-239 Act |
Pu(g):] 2.40E-01 Pu (g) + 3 sigma TMU:| _35.45E-01
Pu(g) +3 sigma:] 3 0GE01
Comments: Errors:
Analyst: l Martin Winterrose ] Date:| 4/24/02 ]

1000-051102-0001
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#Date & Time: Tue Apr 23 12:16:44 2002

~g=SIMPLE_ CYLINDER
~description=2335-01~0020
~comment=DRUM WITH_SAMPLES
~Ccollimator=50MM-180D
~crpn=4

~Detector=7218%

~Convergence in %=1 ~MDRPN=4

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

~Punit=MM, HG

~Energies kev= 50.000, 100.000, 128.000, 130.000, 150.000,
300.000, 500.000, 700.006, 1000.000, 1400.000,
4000.000,
~Brror in %= 10.000, 10.000, 10.000, 10.000, 10.000,
8.000, €.000, 6.000, 4.000, 4.000,
4.000,
~cil.1=0.0416 ~d1.2=22.5 ~11.3=33.5 ~lmater=CSTEEL
~d3.1=33 ~3mater=SAMPLEMS ~3den=0,558 ~3con=1

~s5dl=24

1000-051102-0001
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200.000, %
2000.000, &

8.000, #
4.000, %

~lden=7.86




CANBERRA

I S0CS

ANALYSIS

Report Generated On

Sample Title

Spectrum Description
sample Identification
Sample Size

Sample Taken On
Acquisition Started

Live Time:

1800.0 seconds

IS0CS Calabration

4/23/02 12:48:19 PM

1 233s-01-
1423
121.8

0020

kg

4/23/02 12:17:00 PM
4/23/02 12:18:01 PM

Real Time:

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1808.8 seconds

2335-01-0020

2/27/01
4/23/02

P EAK ANALYSTIS REPORT
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.19 59,88 1.73E+005 6031.56 3.94E+003
2 340.46 85.19 8.08BE+002 65.91 3.64E+003
3 395,97 99,07 2.38E+4+003 99,33 3.69E+003
4 413.88 103.54 1.17E+003 81.85 3.65E+003
5 445.58 111.46 6.03E+002 63.94 3.77E+003
6 460.46 115.18 3.49E+002 64.43 3.67E+003
7 518.57 12¢.71 2.,11E+003 72.55 3.20E+003
8 815.90 204,01 2.4BE+002 28.92 7.27E+002
9 833.44 208.40 5,37E+002 34.18 6.92E+002
10 1201.95 300,49 7.52E+001 19.14 3.39E+002
11 1248.06 312.02 2.43E+002 23.57 3.20E+002
12 1332.16 333.04 2.22E+002 23.00 3.07E+002
13 1343,41 335.85 7.0BE+001 19,09 3.09E+002
14 1380.87 345.21 2.17E+002 23.46 2.84E+4002
15 1501.30 375.31 6.60E+002 30.03 2.40E+002
16 1522.26 380.55 1.06E+002 19.25 2.36E+002
17 1572.54 393,11 1.93E+002 19.50 2.19E+002
18 1655.53 413.85 5.87E+0Q02 27.93 1.78E+002
19 1805.84 451,42 7.32E+001 14.52 1.48E+002
20 2044 .22 510.99 1.32E+002 15.82 1.04E+002
21 2333.39 583.26 B8.23E+001 13.13 8.00E+001
22 2438.06 602.42 8.61E+001 13.16 7.85E4001
23 2647.02 661.65 1.69E+003 42 .47 6.46E+001
—=24— 3644.72—910,99 7.32E+001 10.79 2.88E+001
25 3875.70 968.71 5,.00E+001 9.94 2.71E4001
26 5847.09 1461.40 5.24E+002 23.69 4.43E+000
27 7062,93 1765.26 _2.38E+001 - 6.33 7.00E-001 .
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NUCLTIDE

IDENTIFICATTION

REPORT

Nuclide
Name

Cs-137
Np-237

Pu-239

AM-241

PU-241

INTERFERENCE

Id

1.000
0.859

0.994

0.995

0.951

Confidence

Energy
(keV)

661.65*
300.17*
312.00*
340.60
375.00*
415.60*
129.28*
375.00%*
413.70%
451.50*
59.54*
125.28
335.40%
662.42*
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

@ 0.60
35.70
0.00
0.00

@ 0.00
0.00
0.02
0.00

Activity
{uCi)

6.29717E-003
2,91672E-003
1.64038E-003

2.52125E-001
9.05255E-002
9.76765E+001
1.08350E+002
1.04614E+002
1.07429E+002
2,01206E+001

3.56745E+001
1.48893E+003

5.12081E+000
1,91185E+001

CORRECTETD

Activity

Uncertainty

2.53451E-004
7.55656E-004
1.77627E-004

.59777E-002
.70431E-003
.67391E+4001
.70298E+000
.56294E+000
.17343E+001
. 74599E+000

HNOWYHEbmE

.76602E+000
.97920E+001

.85950E-001
.17095E+000

N (G {e]

REPORT

Nuclide

Nuclide Id

Name Confidence
CS-137 1.000
NP-237 0.859
Pu-239 @ 0.994
AM-241 @ 0.995
PU-241 0.951

?:
X =
@ =

Errors quoted at

1,00

Wt mean
Activity

(uCi/kg

6.210039E-003
1.709272E-003
1.019834E+002
2.060231E+001
7.514269E+000

0 sigma

Wt mean
Activity

Uncertainty

1000-051102-0001 28

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

2.529840E-004
1.728680E-004
3.640599E+000
1.718735E+000
8.977075E-001

Activity




Nuclide MDA Report

4/23/02 12:48:19 PM

Page 3
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* ok ok kK NUCLTITDE MDA REPORT *ok ko k
R e R R e EE R R R R E R R R R E R E R R E R EE S S REER YA ESE AR A AR SRR AR E R AR ESS RS EEREETESESSE,
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCi/kg ) {(uCi/kg ) (uCi/kg )
CO0-60 1173.22 100.00 1.9255E-004 1.44E-004 4,8492E~-005
1332.49 100.00 1.4416E-004 -2.1794E-004
CS-134 475.35 1.46 1.8904E-002 2.43E-004 2.9238E-004
563.23 8.38 2.7419E-003 -1.8346E-004
569,32 15.43 1.4747E-003 8.0189E-005
604,70 97.60 2.6694E-004 -1.0959E-005
795.84 85.40 2.4287E-004 5.6033E-005
801.93 8.73 2.3889E-003 -3.7279E-004
1038.57 1.00 1.8286E-002 -6.8192E-003
1167.94 1.80 1.077BE-002 -2.9658E-003
1365.15 3.04 4.8331E-003 -2.0943E-003
+ Cs-137 661.65* 85.12 1.4917E-004 1.49E-004 6.2972E-003
+ Np-237 300.17* 6.20 3.4268E-003 5.81E-004 2.9167E-003
312.00%* 36,00 5.8094E-004 1.6404E-003
340.60 4,20 9.3306E-003 4,8998E-003
375.00%* 0.68 2.8592E-002 2.5212E-001
415, 60* 1.75 9.9893E-003 9.0525E-002
+ Pu-239 129.28* 0.01 1.2281E4001 1.15E+001 9.7677E+001
375,00* 0.00 1.2287E+001 1.0835E+002
413.70%* 0.00 1.1544E+001 1.0461E+002
451 ,50* 0.00 8.7127E+001 1.0743E+002
+ AM-241] 59.54~* 35.70 3.4285E-002 3,43E-002 2.0121E+001
125.28 0.00 3.6299E+001 4.1605E+001
335.40%* 0.00 4.2604E+001 3.5675E+001
662,42* 0.00 3.5270E+001 1.4889E+003
722.70 0.00 1.7253E+002 1.5594E+002
+ PU-241 114.00%* 0.02 4,1789E+000 4,.18E+000 5.1208E+000
332.60% 0.00 7.2486E+000 1.911%E+001
CM-243 209.70 3.27 1.6055E~002 2.64E-003 3.6071E-002
228.18 10,56 3.8236E-003 -4.,4244E-004
277.60 14.00 2.6363E-003 2.9189E-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 |
I I
—..MNuclide .~ . Mass (qg)
Pu-239 2.00E-001 +/~ 7.15E-003

1000-051102-0001
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ISOCS NDA Operating Procedure
Revision 1

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

235
2. ©
Put Dimensions on Bottle
Crtotms - 1S5S
Item ID: _2235-01 - COI4 Nt L1144 B
CEGec A,
Weight (kg):_ /2. feey
Material Description: e ‘e va -

Packaging: ~ ive.s oo

Detector Distance (in);__ 7.w\ "

Detector Filters: Alontrs
- L

Dose Rate: .9

Comments: - | JEoD - /‘/,‘9

14
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID: 2338-01-0015 Assay Date:}] 23-Apr-02
File Name: 1419 File Name:
Data Input: Activity Meas Activity Meas
Isotope] (uCikg) Uncert (uCi’kg) Uncert
Pu-239 (129)] 7.08E+00 2.61E+00
Pu-239 (414) .
Am-241] 1.28E+00 1.08E-01
Np-237] 5.27E-04 1.17E-04
U-238
UJ-235
Cs-137]  3.00E-03 1.48E-04
Co-60
Item Parameters:
Contamination:{ Internal | Item Type: Calcs:
Dimensions:
Length (in): 335 Width (in):} 22,5 Depth {in): 22.5
Weight (1bs): 230 Depth for TMU (in): 4 % Volume: 50
Am-241 Calcs: Measured 1.28E+00 +/- 3,88E+00 1Use Meas
|Calculated 9.80E+00 +/- 2.21E+01
Nuclide Activities: Tsotope Activity " Total Unc
(nCi'g) 1si
Pu-238 2.37E+00 +/- 2.59E+00
Pu-239 7.08E+00 +/- 6.40E-+00
Pu-240 3.69E+00 +fe 3.33E+00
Pu-241 1.38E+01 +/- 1.25E+01
Pu-242 3.73E-03 +/- 3.37E-03
Am-241 1.28E+00 +fa 3.88E+00
Np-237 5.27E-04 +f- 247E-04
U-238 0.00E+00 +- 0.00E-+00
U-235 0.00E+00 +/- 0.00E-+00
Cs-137 3.00E-03 +- 1.25E-03
Co-60 0.00E+00 +/- 0.00E+00
Results: Total TRU Activity(nCi/g): 1.49E+01 | +- | B8.59E+00 Calc from Pu-239 Act I
Pu Q 1.38E-02 Pu (g) +3 sigma TMU: 5.11E-02
e Pug)+3 A 2.90E-02
Comments: Errors: -1
. 0
Analyst: ] Martin Winterrose 1 Date:] 4/24/02 ]
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#ibate & Time: Tue Apr 23 C
~g=3IMPLE_CYLINDER
~description=2335-01-0015
~comment=DRUM_WITH_SAMPLES
~Ccellimator=50MM~-180D
~crpn=4

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

8:26:28 2002

~MDRPN=4
t=G/CU.C ~Punit=MM.HG

~at=20 ~ap=760 ~rh=30
~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, 16.9000, 10.000,
8.000, 6.000, 6.000, 4.000, 4.000,
4.000,
~dl.1=0.0416 ~d1.2=22.5 ~dl,3=33.5 ~lmater=CSTEEL
~d3.1=33 ~3mater=SAMPLEMS ~3den=0.4748 ~3con=1
~sdl=24
1000-051102-0001 32
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| CANBETZRRA

I sSsocCs

ANALYSIS

Report Generated On

Sample Title

Spectrum Description
Sample Identification

Sample Size

Sample Taken On
Acquisition Started

Live Time:

1800.0 s

ISCCS Calabration

econds

4/23/02 8:58:29 AM

233s-01-

. 1419
103.6

4/23/02
4/23/02

Real Time:

0015

kg

8:27:00 AM
B8:28:18 AM

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1803.1 seconds
23358-01-0015

2/27/01
4/23/02

| P EAK ANALYSTIS REPORT
I
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.18 59.88 1.09E+004 308.16 2.48E+003
2 340.42 85.18 5.44E+002 58.94 3.04E+003
3 351.35 87.91 1.93E+002 56.14 3.06E+003
4 516.85 129.28 1.49E+002 49.03 2.71E+003
5 955.47 238.90 1.1BE+0Q02 20.76 3.59E+002
6 1248.83 312.21 7.,45E+001 16.13 2,17E+002
7 2045.08 511.21 9.80E+001 13.98 9.70E+001
8 2333.17 583.21 7.60E+001 12.08 5.75E+001
9 2437.16 609.20 1.16E+002 14.02 5.88E+001
10 2647.02 661.65 7.55E+002 28.79 4,77E+001
11 3645.25 911.12 6.41E+001 10.27 3.16E+001
12 5847.10 1461.40 6.04E+002 25.17 4.97E+000
13 7063.95 1765.52 4.71E+001 7.83 1.42E+000

1000-051102-0001
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NUCLTITPDE IDENTIFICATION REPORT |

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (uCi) Uncertainty

Cs-137 1.000 661.65* 85.12 2.99531E-003 1.48096E-004

Np-237 0.582 300.17 6.20
312.00* 36.00 5.27391E-004 1.16918E-004
340.60 4,20
375.00 0.68
415,60 1.75

Pu-239 0.437 129.28* 0.01 7.08038E+000 2.60909E+000
375.00 0.00
413.70 0.00
451.50 @ 0.00

AM-241 0.995 59.54* 35.70 1.27668E+000 1.07631E-001
125.28 0.00
335.40 0.00
662.42* @ 0.00 7.08224E+002 3.49642E+001
722.70 0.00

INTERFERENCE CORRECTED REPORT |

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
CS5-137 1.000 2.989908E-003 1.478758E-004
NP-237 0.582 5.273908E-004 1.169178E~-004
Pu-239 @ 0.437 7.080378E+000 2.609094E+000
AM-241 @ 0.995 1.276677E4000 1.076307E-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
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4/23/02 8:58:30 AM

Nuclide MDA Report Page 3
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* ke k ok NUCLITDE MDA REPORT ol

ok hkkkkhkrhhkrhkkhkhrrhkhkhhkhhohkdrdkbkhdbrhdhhkhhkdadhkdhhhhhhkhbhhhhdhdhhhkddhhkrrkhhhkhkhk

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name {(keV) (%) (uCi/kg ) {(uCi/kg ) (uwCi/kg )
CO-60 1173.22 100.00 2.2210E-004 1.52E-004 -1.5530E-004
1332.49 100.00 1.5232E-004 -4,1482E-005
Cs-134 475,35 1.46 1.8258E-002 2.53E-004 -1.4267E-003
563.23 8.38 2.7220E-003 -2.4131E-003
569.32 15.43 1.4937E-003 -1.4805E-004
604.70 97.60 3.0245E-004 8.1498E-005
795.84 85.40 2.5322E-004 -1.9191E-004
801.93 8.73 2.4676E-003 -1.8741E-004
1038.57 1.00 1.8122E-002 -1.2575E-002
1167.94 1.80 1.2512E-002 1.0957E-002
1365.15 3.04 5.5714E-003 -2.8984E-004
+ Cs-137 661.,65% 85.12 1.3816E-004 1.38E-004 2.9953E-003
+ NP-237 300.17 €.20 5.1038E-003 5.04E-004 3.1104E-003
312.00* 36.00 5.0386E~004 5.2739E-004
340.60 4.20 7.0496E-003 4.6047E-003
375.00 0.68 4.0735E-002 3.2399E-002
415.60 1.75 1.5915E-002 -1.0100E-002
+ Pu-239 129.28* 0.01 1.1596E+001 1.16E+001 7.0804E+000
375.00 0.00 1.7506E+001 1.3923E+001
413.70 0.00 1.8530E+001 -8.7267E+000
451.50 0.00 1.3765E+002 2.3528E+001
+ AM-241 59.54* 35.70 2.7327E-002 2.73E-002 1.2767E+000
125.28 0.00 3.2484E+001 4.7756E-001
335.40 0.00 6.0813E+001 -1.5888E+001
662.42* 0.00 3.2668E+001 7.0822E+002
722.70 0.00 1.7445E+002 9.1945E+001
PU-241 114.00 0.02 6.8843E+000 6.88E+000 4,1723E+000
332.60 0.00 1.0262E+001 -1.0180E+001
CM-243 209.70 3.27 1.2216E-002 2.30E-003 -1.1457E-002
228.18 10.56 3.5975E-003 7.3483E-004
277.60 14.00 2.3013E-003 1.2767E-004
+ = 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 I
I |
—  Nuclide ——— Mass (g) —

Pu-239
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1SOCS NDA Operating Procedure
Revision 2

Bldg 233-S

NDA Item Description Sheet
Bottle or Cylinder Geometry

Put Dimensions on Bottle

Item ID: _Z835-0/ -0
2oYlas
Weight (kg): (3B& -

Material Description: _ Dz _sars

T Ttk G

e . (L8O
VAT . Sizz8

Packaging: T st

Detector Distance (in);__ z_¢/

Detector Fiiters: Loa 2>

Dose.Rate: <. 5

L LBOO - /7S

1000-051102-0001



233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID: 2338-01-0089 | Assay Date:} 22-Apr-02
File Name: 1415 I File Name:
Data Input: Activity Meas Activity Meas
Isotope} (uCikg) Uncert (uCi/kg) Uncert
Pu-239 (129)
Pu-239 (414)) 8.90E+00 2.24E+00
Am-241} 3.64E+00 3.10E-01
Np-237
U-238
U-235
Cs-137)  3.12E-04 4 A5E-05
Co-60
Item Parameters:
Contamination: | Internal | Item Type: Calcs:
Dimensions:
Length (in): 335 Width (in}:f  22.5 Depth (in):}  22.5
Weight (Ibs): 248 Depth for TMU (in}: 4 % Volume: 50
Am-241 Calcs: [Measured 3.64E+00 +/- 1.10E+01 {Calc from Pu-239
[Calculated 1.23E+01 +e 1.52E+01
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 3.61E+00 +/- 1.74E+00
Pu-239 B.90E+00 +- 4.30E+00
Pu-240 4.64E+00 +/- 2.24E-+00
Pu-241 1.73E+01 +/- 8.38E+00
Pu-242 4.68E-03 +/- 2.26E-03
Am-241 1.23E+01 +- 1.52E+01
Np-237 0.00E+00 +- 0.00E-+00
U-238 0.00E+00 +/- 0.00E+00
U-235 0.00E+00 +/- 0.00E+00
Cs-137 3.12E-04 +/« 1.36E-04
Co-60 0.00E+00 +. 0.00E+00
Results: Total TRU Activity(nCt/g):] 295E+01 |  +/- 1.60E+01 Calc from Pu-239 Act |
Pu(g):] 1.87E-02 Pu (g) +3 sigma TMU:| 4.58E-02
——— Pu(g) +3 sigma:] 3.28E°02
Comments: Errors: -
Analyst: | Martin Winterrose Date:| a3 |

1000-051102-0001
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:Date & Time: Mon Apr 22 12:19:08 2002
-g=SIMPLE_CYLINDER
‘description=2335-01-G069
-comment=DRUM WITH_SAMPLES
‘Ceollimator=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,
360.0604G, 500,000, 700.0060, 1000.G600, 1
4000,000,
~Error in %= 10.000, 10.000, 10.000, 10.000,
8.000, 6.000, 6.000, 4.000,
4.0040,
~dl.1=0.0416 ~l,2=22.5 ~d1l.3=33.5 ~lmater=
~d3.1=33 ~3mater=SAMPLEHS ~3den=0.46 ~3con=1

~sdl1=24

1000-051102-0001

150.000,
4G0.000,

10.000,
4.000,

CSTEEL

38

200.000, #
2000.000, #

8.000,#
4.000, %

~lden=7.86




I CANBERRA

IsoCs

ANALYSTIS

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Size

Sample Taken On
Acquisition Started

Live Time:

1800.0 seconds

ISOCS Calabration

4/22/02 12:51:09 PM

2335-01-00
1415
111.8 kg

89

4/22/02 12:20:00 PM
4/22/02 12:20:57 PM

Real Time:

1803.5 seconds

Energy Calibration Used Done On
Efficiency Calibration Used Done On

2335-01-0089

. 2/27/01
4722702

| P EAK ANALYSTIS REPORT
I
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.23 59.89 3,13E+004 943.90 2.47E+003
2 340.26 85.14 6.16E+002 61.36 2.88E+003
3 351.36 87.92 1.86E+002 54.57 2.91E+003
4 518.81 129,77 3.14E+002 49,34 2.58E+003
5 955,16 238.82 1.21E+002 20.11 3.17E+002
6 1500.96 375.22 5,17E+001 13.39 1.24E+002
7 1655.79 413,92 5.27E+001 12.598 1.04E+002
B 2043.44 510.B0 1.26E+002 15.15 7.06E+001
9 2333.47 583.28 1.05E+002 13.07 6.15E+001
10 2437.80 6092.36 1.09E+002 13.25 6,00E+001
11 2646.66 661.56 B8.71E+001 12.11 5.07E+001
12 3645.91 911.29 9.38E+001 11.53 3.07E+001
13 5635.06 1408.41 2.01E+001 6.59 1.02E+001
14 5847.63 1461.54 5,39E+002 23.85 7.14E+000
15 7065.13 1765.81 4.22E+001 7.61 1.47E+000

1000-051102-0001 39




NUCLTIDE IDENTIFICATTION REPORT |

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {uCi) Uncertainty
Cs-137 1.000 661.65* 85.12 3.11757E-004 4.44670E~-005
Pu-239 0.961 129.28* 0.01 1.37750E+001 3.16565E+000
375.00% 0.00 8.02488E+000 2.17088E+000
413.70* 0.00 8.90067E+000 2.23648E+000
451.50 @ 0.00
AM-241 0.994 59.54~* 35.70 3.64181E+000 3.09581E-001
125.28 0.00
335.40 0.00
662.42* @ 0.00 7.37131E+001 1.05121E+001
722.70 0.00

INTERFERENCE CORRECTETPD REPORT |

- Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
CS-137 1.000 2.963541E-004 4.447831E-005
Pu-239 @ 0.961 9.487803E+000 1.397671E+000
AM-241 @ 0.994 3.641811E+000 3.095808E~-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
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Nuclide MDA Report

4/22/02 12:51:10 PM

Page 3

Fhkkhkk ok kkhkdkkkkkhkhkkdhhkr bk hkhkhkhhkhkhrdhhkhhkhkhdrhkhohdkhkdhhkhhkkdhhhhhhhdhhdhdddhhhkdik

* * k k%

NUCLTIDE

MDA

REPORT

* Kk ok k%

kkkhk ek khkkkkdkdhhkkhkhkkhkkhdhhkhkhkdhhhhdkhhddhhddhdrddhhhkhhkdhddhhhhddbdkhbhdhhdhddsk

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (uCi/kg ) (uCi/kg ) (uCi/kg )
CO-60 1173.22 100.00 1.8585E-004 1.55E~-004 1.3631E-004
1332.49 100.00 1.5470E-004 9.0300E-005
Cs-134 475.35 1.486 1.4362E-002 2.25E-004 7.4095E-003
563.23 8.38 2.4856E~003 -1.5439E-003
569.32 15.43 1.3814E-003 ~3.2188E-004
604,70 97.60 2.5740E-004 8.6098E-005
795.84 85.40 2.2542E-004 -7.4977E-005
801.93 8.73 2,1309E-003 -1.2269E-003
1038.57 1.00 1.7816E-002 -2.9524E-004
1167.94 1.80 1.0687E-002 6.3046E-003
1365.15 3.04 4,6029E-003 ~8.1715E-004
+ CS=-137 661.65* 85.12 1.2831E-004 1.28E-004 3.1176E-004
NP-237 300.17 6.20 4.3680E-003 7.24E-004 1.4630E-003
312.00 36.00 7.2383E-004 2.,9868E-004
340.60 4,20 5.8294E-003 2.4236E~-004
375.00 0.68 3.6774E-002 1,4926E-002
415.60 1.75 1.3794E-002 1.7140E-003
+ Pu-239 129.28* 0.01 1.0474E+001 8.47E+000 1.3775E+001
375.00* 0.00 8.4853E+000 8.0249E+000
413.70* 0.00 8.4736E+000 8.9007E+000
451.50 0.00 1.1667E+002 -1.0030E+001
+ AM-241 59,54%* 35.70 2.7284E-002 2.73E-002 3.6418E+000
125.28 0.00 2.9902E+001 2.9251E+000
335.40 0.00 5.1730E+001 2.9084E+001
662.42%* 0.00 3.0338E+001 7.3713E+001
722.70 0.00 1.5851E+002 1.4250E+001
PU-241 114.00 0.02 6.3026E+000 6.30E+000 4.4303E+000
332.60 0.00 8.6849E+000 -6.2779E+000
CM-243 209.70 3.27 1.0729E-002 1.98E-003 5.5386E-004
228.18 10.56 2,9029E-003 -1.5597E-003
277.60 14,00 1.9831E-003 7.6397E-004
+ = 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
| NUCLTIDE TOTALS |
l |
Nuclide——— ——Mass {g+— e
1.71E-002 +/- 2.52E-003

Pu-239
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iSOCS NDA Operating Procedure
Revision 2

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

Put Dimensions on Bottle

Item ID: _Z2%35 01-0D17 -y

Weight (kg):__C)7 (g T WNSe T
Material Description:_ "7 De . .o

Packaging: oYY

[
Detector Distance (in): o

Detector Filters: A é P
" [ 4

Dose‘Rate: <. S

‘Comments: B0 s/ 2

1000-051102-0001 42



1

233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: item ID: 2338-01-0017 | Assay Date:] 23-Apr-02
File Name: 1417 I File Name:
Data Input: Activity Meas Activity Meas
Isotope]  (uCikg) Uncert (uCi/kg) Uncert
Pu-239 (129
Pu-239 (414)] 7.22E+01 1.06E+01
Am-241] 2.82E+(1 2 A4E+00
Np-237] 7.60E-03 | 5.44B-04
1J-238
U-235
Cs-137] 1.82E-01 5.97E-03
Co-60
Item Parameters:
Contamination:] Internal 1 Ttem Type: Calcs:
Dimensions:
Length (in): 33.5 Width (in): 22.5 Depth (in): 22.5
Weight (1bs): 158 Depth for TMU (in}: 4 % Volume: 50
Am-241 Calcs: Measured 2.82E+01 +/- 8.54E+01 JUse Meas
{Calculated 9.99E+01 +- 1.12E+02
Nuclide Activities: Tsotope Activity Total Unc
(nCi/g) 1 sigma
Pu-238 2.93E+01 +/- 1.28E+01
Pu-239 7.22E+01 +/- 3.16E+01
Pu-240 3.76E+01 +/- 1.65E~+01
Pu-241 1.41E+02 +/- 6.16E+01
Pu-242 3.80E-02 +- 1.66E-02
Am-241 2.82E+01 +/- 8,54E+01
Np-237 7.60E-03 +/- 3.18E-03
U-238 0.00E+00 +i- 0.00E+00
J-235 0.00E+00 +/- 0.00E+00
Cs-137 1.82E-01 +/- 7.53E-02
Co-60 0.00E+00 +/- 0.00E+00
Results: Total TRU Activity(nCi/g):] 1.67E+02 | +- 9.34E+01 Calc from Pu-239 Act ]
Pu lgj: 9.65E-02 Pu (g) + 3 sigma TMU: 2.23E-01
— Pu(g) +3 sigma:] _1.39E-01
Comments: Errors:
Analyst: L Martin Winterrose | Date:| 4/23/02
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#Date & Time: Mon Apr 22 14:35:44 2002
~g=SIMPLE_CYLINDER
~description=2335-01-0017
~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, 500.0600, 700.000, 1000.000, 1400.000, 2000.000,#

4000.000,
~Error in %= 10,000, 10.000, 10.000, 10.000, 10.000, 8.000,#
g8.000, 6.000, 6.000, 4.000, 4.000, 4,000, 4%
4,000,
~dl.1=0.0416 ~dl.2=22.5 ~di.3=33.5 ~1lmater=CSTEEL ~lden=7.86
~d3.1=33 ~3mater=TYPMIX ~3den=0.3629 ~3con=1

~sdl=24
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CANBERR

A I S0CS

ANALYGSTIS |

aport Generated On

ample Title

pectrum Description
ample Identification
ample Size

ample Taken On
cquisition Started

vive Time:

IS0CS Calabration

1800.0 seconds

4/25/02 11:04:42 AM
233s~01-0017

1417
71.4 kg

4/22/02 2:36:00 PM
4/22/02 2:37:12 PM

Real Time:

1813.7 seconds

2338-01-0017

Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On 4/25/02
PEAK ANALYSTIS REPORT [
[
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert. Counts
1 239.20 59,88 2.198+005 7551.96 5.38E+003
2 292.05 73.09 1.73E+003 81.96 4,58E+4+003
3 301.14 75.37 3.14E+4003 104.45 4,.66E+003
4 340.46 85.19 1.30E+4003 78.55 4.95E+003
5 348.58 87.22 3.28E+002 74.32 5.00E+003
6 396.08 99.09 1.64E+003 90.06 5.08E+003
7 413.72 103.50 9.64E+002 80.59 5.07E+003
8 444.30 111.14 2.15E+002 81.22 5.35E+003
9 461.56 115.46 2.27E+4002 67.56 5.29E+003
10 518.86 129.78 9.64E+002 81.24 4.96E+003
11 833.27 208.35 5.90E+0Q02 52.55 2.93E+003
12 1202.08 3006.53 1.55E+4002 38.86 1,78E+003
13 1248.53 312.14 B.B9E+002 47.38 1.70E+003
14 1501.32 375.31 3.34E+002 38.75 1.57E+003
15 1655.30 413.8C 3.14E+00C2 38.86 1.47E+003
16 1663.58 415.86 9.50E+001 35.15 1.48E+003
17 2647.20 661.69 3.67E+004 335.13 1.52E+002
18 3646.25 911.37 8.83E+001 11.55 3.21E+4001
15 5847.52 1461.51 5.52E+002 24.13 8.99%E+000
20 7064.41 1765.63 5.03E+001 8.05 2,25E+00Q0
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NUCLIDE

IDENTIFICATTION

REPORT

Nuclide

Name

Cs-137
NP-237

Pu~-239

AM~-241

PU-241

INTERFERENTCE

Id

Confidence

1.000
0.863

0.962

0.994

0.730

Energy
(keV)

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
662.42*
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)

1.82150E~001
7.60235E~003
7.59841E~003

1.63501E~-001
1.89422E-002
5.20417E+4001
7.02639E+001
7.21969E+001

2.81513E+001

4.30685E+004
3.84079E+000

CORRECTETHD

Activity
Uncertainty

5.96967E-003
1.93513E-003
5.44107E-004
2.03063E-002
7.05468E-003
8.77667E+000
9.79380E+000
1.05685E+001

2.43930E+000

1.40669E+003
1.16176E+000

REPORT

Nuclide

Nuclide Id

Name Confidence
Cs5-137 1.000
NP-237 0.863
Pu-239 @ (.962
AM-241 @ (.994
PU-241 0.730

?
X
@

Errors quoted at

WNU-J=

Wt mean Wt mean
Activity Activity
(uCi/kg ) Uncertainty

.820314E-001
.673725E-003
.863006E+001
.815132E+001
.840790E+000

1.000 sigma

5.949355E-003
5.222200E-004
3.947324E+000
2.439298E+000
1.161755E+000

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

1000-051102-0001
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uclide MDA Report

4/25/02 11:04:42 AM

Page 3
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NUCLTIDE

MDA

REPORT

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name {keV) (%) (uCi/kg ) (uCi/kg ) (uCi/kg )
CO-60 1173.22 100.00 2.7984E~-004 2,.28E-004 1.9591E-004
1332.49 100.00 2.2829E-004 1.5717E-004
CS-134 475.35 1.46 7.2289E~002 3.17E-004 ~3.8048E-003
563.23 8.38 8.5179E-003 ~2.0817B-003
569.32 15.43 4.6128E-003 ~2.1529%E-003
604.70 97.60 7.5226E-004 1.3707E-004
795.84 85.40 3.168B0E-004 4.6588E-005
801.93 8.73 2.8697E~003 ~3.0189E-003
1038.57 1.00 2.5104E-002 -4.0213E-003
1167.94 1.80 1.5257E-002 1.5372E-003
1365.15 3.04 6.4912E-003 -3.1431E-003
+ Cs5-137 661.65%* 85.12 2.9854E-004 2.99E-004 1.8215E-001
+ NP-237 300.17* 6.20 9.7281E-003 1.66E-003 7.6024E-003
312.00* 36.00 1.6625E-003 7.5984E-003
340.60 4,20 2.3493E-002 -2.1305E-002
375.45%* 0.68 9.1540E-002 1.6350E-001
415.76%* 1.75 3.6198E-002 1.8942E-002
+ Pu-239 129.28* 0.01 1.7837E+001 1.78E+001 5.2042E+001
375.00* 0.00 3.9339E+001 7.0264E+001
413.70* 0.00 4,1676E+001 7.2197E+001
451.50 0.00 5.8107E+002 -4.6499%E+001
+ AM-241 59.54~ 35.70 4.4294E-002 4,43E-002 2.8151E+001
125.28 0.00 4.9010E+001 2.1777E+001
335.40 0.00 1.9824E+002 -1.3357E+4002
662.42* 0.00 7.0589E+001 4.3068E+004
722.70 0.00 2.2459E+002 5.5031E+001
+ PU~-241 114.00* 0.02 5.7703E+000 5.77E+000 3.8408E+000
332.60 0.00 3.3785E+001 3.75%1E+001
CM=-243 209,70 3.27 3.5425E-002 7.03E-003 4,2615E~002
228,18 10.56 9.9808E-003 1.2999E~-002
277.60 14.00 7.0334E-003 1.0557E~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
| NUCLITDE TOTALS |
I |
__Nuclide Mass (g)
Pu-239 6.75E-002 +/- 4.54E-003

1000-051102-000% 47



ISOCS NDA Operating Procedure
Revision 2

Bldg 233-8
NDA Item Description Sheet
Bottle or Cylinder Geometry

Put Dimensions on Bottle

Item ID: 7 335-) -04/3 e

Weight (kg):__ 79 I4s, /7‘ 752

Material Description: el o ey .U::—bu.w —

Gromr AP
ST 2R

Packaging: ____ idz.dgpa

Detector Distance (in):_ 7. <

Detector Filters: __&_éﬁ__m 1081

Dose'Rate: PR

1000-051102-0001 48



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

Sample Info: Item ID: 2338-01-0113 | Assay Date:] 23-Apr-02
File Name:| 1420 | File Name:
Data Input: Activity Meas Activity Meas
Isotope]  (uCi/kg) Uncert (uCi'kg) Uncert
Pu-239 (129)

Pu-239 (414)] 3.72E+03 | 2.94E+02
Am-241] 4.09E+03 | 2.07E+02
Np-237] 2.20E+00 | 1.06B-01

U-238[ _ 4.36E-02 | 1.04E.02

J-235
Cs-137|  5.75E-03 1.32E-03
Co-60
Item Parameters:
Contamination: | Internal | tem Type: Calcs:
Dimensions:
Length (in): 33.5 Width (in):] 22.5 Depth(in):] 225
Weight (Ibs): 120 Depth for TMU (in): 4 % Volume: 50
Am-241 Cales:  [Mecasured 4,00E+03 - 4.41E+03 |Calc from Pu-239
{Caiculated 5.15E+03 +/- 3.40E+03
Nuclide Activities: Isotope Activity = “Total Unc
(nCi/g) 1 sigma
Pu-238 1.51E+03 +/- 3.59E+02
Pu-239 3.72E+03 +/- 8.85E+02
Pu-240 1.94E+03 +- 4,61E+02
Pu-24] 7.24E+03 +/- 1,72E+03
Pu-242  1,96E+00 +i- 4.66E-01
Am-241 5.15E+03 +/- 3.40E+03
Np-237 2.20E+00 +/- 5.03E.01
U-238 4.36E-02 +- 1.42E-02
1J-235 0.00E+00 +a 0.00E+00
Cs-137 5.75E-03 +- 1.84E-03
Co-60 0.00E+00 +- 0.00E+H00
Results: Total TRU Activity(nCi/g):] 1.23E+04 |  +/- 3.56E+03 Calc from Pu-239 Act |
Pu(g):] 3.78E+00 Pu (g) + 3 sigma TMU:| 648E+00
I Pu(g) + 3 sigma:]} 4.67E+00
Comments; High Np-237 has no appreciable effect on final Errors:High Np-237 ratio,
o . [characterization. 722 keV used for Am-241
Analyst: | Martin Winterrose | Date:| 4/23/02 |
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#Date & Time: Tue Apr 23 10:01:08 2002
~g=SIMPLE CYLINDER
~description=2335-01-0112
~comment=DRUM WITH_SAMPLES
~Ccollimator=50MM-180D
~orpn=4

~Petector=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, B8.000,4%
8.000, 6.000, 6.000, 4.000, 4.000, 4.000, 4
4,000,
~dl.1=0.041¢ ~dl.2=22.5 ~dl.3=33.5 ~lmater=CSTEEL ~lden=7.86
~d3.1=33 ~3mater=TYPMIX ~3den=0.3629 ~3con=1
~2Absor=0.0312 ~2hmater=CADMIUM ~2Aden=8§.642
~s5dl=24
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CANBERRA

I SO0CS

ANALYSIS l

eport Generated On

ample Title

pectrum Description

ample Identification

ample Size

ample Taken On
cqguisition Started

4/25/02 11:56:47 AM

: 233s-01-

1420
54.1

0113

kg

4/23/02 10:02:00 AM
4/23/02 10:04:01 AM

ive Time: 1800.0 seconds Real Time: 1832.5 seconds
ISOCS Calabration 2335-01-0113
Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On : 4/23/02
PEAK ANALYSIS REPORT |
!
Peak Peak Energy Net Peak Net Area Continuum
No centroid {keV) Area Uncert. Counts
1 239.14 59.87 1.61E+005 5978.99 1.37E+004
2 291.95 73.07 9.60E+003 422.61 1.56E+004
3 301.07 75.35 1.75E+004 541.95 1.62E+004
4 340.06 85.09 6.18E+003 1070.95 1.83E+004
5 396.04 99.08 4.65E+004 1461.75 1.99E+004
6 413.63 103.48 2.79E+004 1161.42 2.00E+004
7 445.68 111.49 1.28E+004 603.06 2.15E+004
8 459.11 114.85 7.07E+003 550.73 2.14E+004
9 502.47 125.68 1.07E+004 545.22 2.04E+004
10 518.56 129.70 2.42E+004 297.09 1.98E+004
11 575.58 143.95 1.64E+003 165.97 1.8BE+004
12 586.91 146.79 1.64E+003 223.85 1.86E+004
13 595.72 148.99 4.36E+003 169.04 1.85E+004
14 644.77 161.24 1.20E+003 158.21 1.75E+004
15 659.87 165.02 1.79E+003 134.89 1.72E+004
16 679.05 169.81 1.31E+003 195.21 1.7BE+004
17 758.47 189.66 5.14E+002 107.58 1.53E+004
18 782.37 195.63 1.38E+003 113.01 1.45E+004
19 833.27 208.36 2,.42E+004 555.64 1.26E+004
20 1087.48 271.89 1.22E+003 145.35 8.42E+003
21 1201.42 300.36 2.77E4004 236.39 5.12E+003
22 1248.42 312.11 1.63E+005 941.69 3.59E+003
23 1291.56 322.89 9.18BE+002 88.77 2.60E+003
24  1331.57 332.89 5.37E+003 102.52 2.40E+003
25 1342.75  335.68 3.27E+003 134.62 2.31E+003—— —
26 1362.76 340.68 1,90E+004 840.36 2.13E+003
B 27 1377.66 344.41 1.59E+003 470.70 1.97E+003
— 28T 137344 368 60 1-8S5E+003 13402 1 36E+003— ~
29 1501.13 375.26 1.13E+004 435.24 1.24E+003
30 1502.84 375.69 2.89E+003 401.36 1,23E+003 -
31 1521.23 380.29 1.B2E+003 277.96 1.15E+003
- 32 53364383391 21E+003  226.64 I-08E+003 — ———
33 1572.42 393.08  34df&stfBboor 76-92; 9.03E+002




34 1594.66 398.64 5.44E+003 79.51 7.94E+002
35 1655.57 413.86 1.01E+004 126.09 5.95E+002
36 1663.79 415.92 6.97E+003 122.28 5.74E+002
37 1691.21 422.77 7.47E+002 36.22 4.91E+002
38 1706.80 426.67 2.15E+002 21.86 4.57E+002
39 1806.58 451.60 1.18E+003 39.54 3.63E+002
40 2043.98 510.93 2.34E+002 24.88 2.18E+002
41 2333.31 583.24 1.62E+002 17.95 1.48E+002
42 2438.09 609.43 1.07E+002 15.16 1.29E+002
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Peak Peak Energy

No. centroid {keV)
43 2475.97 618.90
44 2583.66 645,81
45 2611. 45 652.76
46 2646.48 661.51
47 2649.58 662.28
48 2754.86 688.60
49 2888.18 721.91
50 3078.60 769.50
51 3645.80 811.26
52 4004.30 1000.85
53 5634.14 1408.18
54 5846.68 1461.30
55 7063.50 1765.41

Area Uncert.
2.86E+002 20.
7.11E+001 15.
2.18E+002 19.
7.66E+002 174.
1.75E+003 74.
1.25E+002 14.
8.18E+002 32.
5.71E+001 14.
8.48E+001 11.
3.68E+001
2.44E+001
5.49E+4002 24.
3.61E+001

Net Peak Net Area

8.
6.

1000-051102-0001

Continuum
Counts
47 1.2BE+002
12 1.07E+002
01 1.07E4002
60 1.01E+002
86 1.00E+002
69 8.57E+001
81 7.40E+001
73 5.27E+001
26 3.70E+C01
72 3.48E+001
86 1.16E+001
15 1.18E+001
31 4.46E+000




NUCLTIDE

IDENTIFICATTION

REPORT

Nuclide
Name

£5-137
PA-234M
NP-237

Pu-239

AM-~241

PU~-241

l INTERFERENCE

Id

Confidence

0.998%
0.999
0.999

0.994

0.99%¢

0.975

Energy
{keV)

661.65*
1001.03*
300.17*
312.00*
340.60%*
415.76*
125.28*
413.70*
451.50%
59.54*
125.28~*
335.40*
©662.42%*
722.70*
114.00*
332.60*

Yield Activity Activity
(%) {uCi) Uncertainty
85.12 5.74783E-003 1.32228E-003
0.59 4.35657E-002 1.03%40E-002
6.20 2.13200E+000 1.04457E-001
36.00 2.20150E+000 1.06014E-001
4.20 2,29638E+000 1.47083E-001
1.75 2.21925E+000 9.93%96E-0(2
0.01 2.67212E+003 4.49857E+Q02
0.00 3.71692E+003 2.93866E+002
0.00 3.59199E+003 1.85030E+0Q02
35.70 1.67766E+003 1.47213E+002
0.00 1.99985E+003 1.40347E+002
0.00 3.32926E+003 2.070B7E+002
0.00 3,09882E+003 1.64550E+002
0.00 4,.08794E+003 2.06619E+002
0.02 3.05676E4+002 2.90414E+001
0.00 9.32203E+002 4.70970E+001

CORRECTETD

REPORT

Nucl
Name

cs-1
PA~2
NP~2
Pu-~2
AM~-2
PU~2

?
X
@

o

Errors quoted at

Nuclide
ide Id
Confidence
37 0.999 5
34M 0.999 4
37 0.999 2
39 @ 0.994 3
41 @ 0.99¢ 2
41 0.975 4

Wt mean
Activity
(uCi/kg )

.747826E-003
.356566E-002
.200928E+000
.404423E+003
-452632E+003
. 782738E+002

Wt mean
Activity
Uncertainty

1.322283E-003
1.039398E-002
5.521065E-002
2.460248E+002
8.343364E+001
2.471958E+001

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

NUCLIDE TOTALS
Nuclide Mass (g) -
- 7E+Q00 +/~ 2.15E-001

1000-051102-0001
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uclide MDA Report

4/25/02 11:56:47 AM

Page 5
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NUCLTIDE

MDA

REPORT

* k¥ ok
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Nuclide
Name
CO-60
CSs-131
+ Cs=-137
+ NP=-237
+ Pu-239
+ AM~-241
+ PU-241
CM=-243
-+ =
* =
> =
@ =

Energy

(keV)

1173.
1332.
475.
563.
569.
604.
795.
801.
1038.
1167.
.15
661.
300.
312.
340.
415.
.28*
413.

1365

129

451.

59.

125.
335.
662.
722
114.
332.
209.
228.
277.

22
49
35
23
32
70
84
93
57
94

65*
17*
00~
60*
76*

70%*
50+
54+
28*
40*
42*

.70*

00*
60*
70
18
60

Yield

{%)

100.00
160.00
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
1.75
0.01
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 )

3.8145E-004
3.0061E-004
5.2196E-002
7.6607E-003
4.1929E-003
6.9541E-004
5.0379E-004
4.5508E-003
3.4204E-002
2.2032E-002
9.5383E-003
3.7077E-004
2.5845E-002
3.8054E-003
2.6298BE-002
3.6374E-002
7.270%E+001
4.2709E+001
2.7733E+002
5.7080E+000
1.2417E+002
2.3029E+002
8.7454E+001
2.1362E+002
2.9516E+001
4.0044E+001
1.4400E-001
3.0514E~-002
2.3198E-002

1000-051102-0001 55

3.
5.

Nuclide MDA
{uCi/kg )

01E-004
04E-004

.71E-004
.81E-003

.27E+001

. 71E+000

.95E+001
. 32E-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 )

-2.1587E-004
1.1056E-004
-9.8272E~002
-3.9221E-003
-4.8323E~-003
-2.9823E~-004
7.6108E~-005
-7.4053E~-003
-4,3148E~002
2.3615E~-002
-6.2115E-003
5.7478E-003
2.1320E+000
2.2015E+000
2.2964E+000
2.2192E+000
2.6721E+003
3.7169E+003
3.5920E+003
1.6777E+003
1.9999E+003
3.3293E+003
3.0988E+003
4.0879E+003
3.0568E+002
9.3220E+002
2.0303E+000
~3.9041E-002
~9.5907E-003




ISOCS NDA Operating Procedure 14

Revision 2

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

Put Dimensions on Bottle

ltemID: _zzze, 103 ZEPLJM'[L
V77035

Weight (kg): _ 771 \ce

Material Description:_ Racitisc m s Ay Treaiod
Packaging: "~ Tzeonn

Detector Distance (in):____2-4f '

Detector Filters: __/ gro O3/ 2 .
Dose Rate: .5

!

Comments: . MA/QOQ 1t}
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233-S Item Analysis Spreadsheet Version 3.0b 1/14/02
Sample Info: Item ID: 2338-01-0113 REP Assay Date:] 23-Apr-02
File Name: 1421 File Name:
Data Input: Activity Meas Activity Meas
Isotope]  (uCi/kg) Uncert (uCikg) Uncert
Pu-239 (129)
Pu-239 (414)| 3.76E+03 2.97TE+02
Am-241] 3.98E+03 1.94E+02
Np-237] 2.19E+00 | 1.06E-01
U-238] 4.50E-02 1.07E-02
U-235
Cs-137] 6.61E-03 5.21E-04
Co-60
Itemn Parameters:
Contamination:] Internal | Item Type: Calcs:
Dimensions: :
Length (in): 33.5 Width (in);]  22.5 Depth (in):} 22.5
Weight (Ibs): 120 Depth for TMU (in}: 4 % Volume: 50
Am-241 Calcs: Measured 3.98E+03 +/- 4.29E+03 |Calc from Pu-239
Calculated 5.20E+03 +/- 3.44E+03
Nuclide Activities: Isotope Activity Total Unc
(nCi/g) 1 sigma
Py-238 1.52E+03 +/- 3.63E+02
Pu-239 3.76E+03 +/~ 8.95E+02
Pu-240 1.96E+03 +/ 4.66E+02
Pu-241 7.32E+03 +i~ 1.74E-+03
Pu-242 1.98E+00 +/- 4.71E-01
Am-241 5.20E+03 +/- 3.44E+03
Np-237 2.19E+00 +/- 5.01E-01
U-238 4 50E-02 +- 1,47E-02
1J-235 0.00E+00 +/- 0.00E+00
Cs-137 6.61E-03 +/- 1.57E-03
Co-60 0.00E+00 +- 0.00E+00
Results: Total TRU Activity(nCi/g):] 1.25E+04 | 3.60E+03 Calc from Pu-239 Act ||
Pu g_): 3.82E+00 Pu (g) + 3 sigma TMU: 6.55E+00
Pu(g) + 3 sigma:] 4.725+00
Comments: High Np-237 has no appreciable effect on final Errors:High Np-237 ratio,
. [charscterization. 722 keV uscd for Am-241
Analyst: l Martin Winterrose 1 Date:| 42302 |
1000-051102-0001 57



tDate & Time: Tue Rpr 23 10:01:08 2002
*g=SIMPLE_CYLINDER
-description=2335-01-0113
-comment=DRUM_WITH_SAMPLES
-Ccollimator=50MM~180D
~crpn=4

-Detector=7219

-Convergence in %=1 ~MDREN=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,
300.000, 500.000, 700.000, 1000.000, 1
4000.000,
-Error in &= 10.000, 10.000, 10,000, 10.000,
8.000, 6.000, 6.0400, 4.000,
4,000,
~-dl.1=0.0416 ~dl.2=22.5 ~dl,3=33.5
~d3.1=33 ~3mater=TYPMIX ~3den=0.3629 ~3con=1
~2Absor=0.0312 ~2Phmater=CADMIUM ~2Aden=8.642
~sdl=24

150.000,
400.000,

10.000,
4.000,

~lmater=CSTEEL

200.000, #
2000.000, %

8.000,#
4,000, #

~lden=7.86

1000-051102-0001
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CANBERRA

I S0O0CS

ANALYSTIS I

port Generated On

mple Title

rectrum Description
mple Identification

imple Size

imple Taken On
rquisition Started

4/25/02 11:58:52 BAM

: 233s-01-0113 Replicate

1421
54,1

kg

4/23/02 10:35:00 AM
4/23/02 10:35:51 AM

ive Time: 1800.0 seconds Real Time: 1832.4 seconds
IS50CS Calabration s 2335-01-D0113
Energy Calibration Used Done On : 2/27/01
Efficiency Calibration Used Done On : 4/23/02
PEAK ANALYSTIS REPORT i
|
Peak Peak Energy Net Peak Net Area Continuum
No centroid (keV) Area Uncert, Counts
1 169.96 42.58 3.04E+002 117.81 1.78E+004
2 239,13 59.87 1.60E+005 6097.97 1.41E+004
3 291.95 73.07 9.26E+003 463.79 1.57E+0Q04
4 301,06 75.35 1.77E+004 562.30 1.62E+004
5 340.02 85.08 6.19E+003 1084.82 1.82E+004
6 3%6.01 99.07 4.58E+004 1572.23 1.98E+004
7 413.68 103.49 2.76E+004 1035.09 1.99E+004
8 445,57 111.46 1.19E+004 663.28 2.14E+004
9 459,12 114.85 ©6.82E+003 597.79 2.13E+004
10 502.45 125,68 1.07E+004 541,02 2.05E+004
11 518.56 129.70 2.37E+004 243.89 2.00E+004
12 575.92 144,04 1,70E+003 167.78 1.8%E+004
13 587.63 146.97 1.50E+003 202.32 1.87E+004
14 595.46 148.92 4,40E+003 167.71 1.86E+004
15 608.45 152,17 5.51E+002 143.47 1.84E+004
16 642.80 160.75 1.26E+003 154.01 1.76E+004
17 660.06 165.07 1.52E+003 153.96 1.72E+004
18 679.80 170.00 1.30E+003 176.71 1.78E+004
19 782.54 195.68 1.14E+003 107.24 1.45E+004
20 815.23 203.85 3.84E+003 121.46 1.34E+004
21 833.20 208.34 2.41E+004 208.34 1.27E+004
22 1071.32 267.85 7.05E+002 88.68 8.82E+003
23 1087.34 271.85 1,24E+003 92.95 8.45E+003
24~ 1201.38 300.35 2.74E+004 273.53 5.07BE+003
25 1248.40 312,10 1.62E+005 862.34 3.51E+003 _
26 1291.93  322.98 8,.80E+002 90.90 2.65E+003 T
o 27 1331.58 332.89 5,15E+003 93,31 2.43E+003
28 T I1342.75 7 335.68—3-36B+003 99.78 2.32E+003
29 1362.76  340.68 1.86E+004 786.71 2.14E+003 =
30 1377.66 344.41 1.56E+003 462.64 1.99E+003
1474.36 368.58 1.84E+003 133.30 1.36E4+003

M 40 1.24E+003
7560 g3 2933

33

1502.80

1.24E+003 —



34
35
36
37

39
40
41
42

1521.31
1533.81
1572.50
1594.71
1655.53
1663.75
1691.2¢6
1707.14
1806.39

380.31
383.43
393.10
398.65
413.85
415.91
422.78
426.75
451.56

PR I W=

.82E+003
L20E+003
.67E+003
.54E+003
L02E+004
.78E+003
.43E+002
.31E+002
.23E4+003

1.16E+003
1.10E+003
9.25E+002
B.12E+002
6.12E+002
5.85E+002
4.83E+002
4,23E+002
3.46E+002

1000-051102-0001
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Peak Peak Energy

No. centroid (keV)
43 2044.87 511.
44 2332.98 583.
45 2438.22 609.
46 2476.14 618.
47 2584.17 645,
48 2610.98 652.
49 2646.63 661.
50 2649.60 662
51 2755.93 688
52 2888.10 721
53 3074.03 768.
54 3646.35 911.
55 4004.48 1000
56 5846,56 1461
57 70604.31 1765

Net Peak Net Area Continuum

16
16
46
94
94
64
55
.29
.86
.90
36
40
.90
.27
.61

Area Uncert.
1.81E+002 22.96
1.48E+002 16.87
1.04E+002 14.95
2.59E+4002 12.85
8.01E+001 14.40
2.26E+002 18.41
8.81E+002 63.74
1.9%E+003 71.15
1.50E+002 15.38
7.96E+002 30.12
5.98E+001 13.01
7.90E4001 11.09
3.80E+001 8.95
5.41+4+002 23.92
3.18E+001 7.04

1000-051102-0001
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Counts

2.14E+002
1.56E+002
1.39E+002
1.33E4002
1.08E+002
1.03E+002
9,.39E+001
9.32E+001
8.05E+001
6.74E+001
5.27E+001
3.99E+001
2.59E+001
8.40E+000
3.50E+000




NUCLITDE IDENTIFICATTIOGCHN REPORT {

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {uCi) Uncertainty
C5~137 1.000 661l.65* 85,12 6.60776E-003 5.21487E-004
PA~-234M 0.999 1001.03* 0.59 4.49754E-002 1.06589E-002
NP~-237 0.999 300.17* 6.20 2.11101E+000 1.04002E-001
312.00* 36.00 2.19460E+000 1.05563E-001
340.860* 4.20 2.24952E+000 1.41091E-001
415.76* 1.75 2.16111E+000 9.81107E-0C02
Pu-239 0.994 129.28* 0.01 2.61858E+003 4.40492E+002
413.70* 0.00 3.75517E+003 2.96897E+002
451.50* @ .00 3.74290E+003 1.90736E+002
AM-241 0.996 59.54* 35.70 1.67364E+003 1.47463E+002
125.28* 0.00 1.98421E+003 1.39272E+0Q002
335.40* 0.00 3.42630E+003 1.89317E+002
662.42*% @ 0.00 3.52332E+003 1.67729E+002
722.70* 0.00 3.97790E+003 1.93991E+002
PU-241 0.974 114.00* 0.02 2.94699E+002 3.04094+001
332.60* 0.00 8.94743E+002 4.48778E+001

INTERFERENCHE

CORRECTETD

REPORT

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity
Name Confidence (uCi/kg ) Uncertainty
CsS-137 1.000 6.607758E~003 5.214967E-004
PA-234M 0.999 4.497535E~-002 1.065887E-002
NP-237 0.999 2.169478E+000 5.452904E-002
Pu-239 @ 0.994 3.400121E+003 2.461952E+002
AM-241 @ 0.996 2.503441E+003 8.110652E+001
PU-241 0.974 4 ,835136E+002 2.517434E+001

?

X

I

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

hn

@ nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.000 sigma

NUCLTIDE TOTAULS
Nuclide Mass (g} —
Pu-239 2.97E+000 +/- 2.15E-001
1000-051102-0001 62



clide MDA Report

4/25/02 11:58:53 AM

Page 5
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Ch koK

Nuclide
Name
CO-60
Cs8-134
+ £5-137
+ Np-237
+ Pu-239
+ AM-241
+ PU-241
CM~243

B R

@V * +

NUCLIDE

e ddd ok ok k ok k ok hk ok hkhk Rk kR kR Ak ks ke hhdhhhhkkkhhddhdhkhhrhkdhhdhrhbhdhkdhhikdk

Energy

{(keV)

1173.
1332.
475.
563.
569.
604.
795.
801.
1038.
1167.
1365,
661,
300.
312.
340,
415.
129.
413.
451.
59.
125.
335.
662.
722.
114.
332.
209,
228.
277.

22
49
35
23
32
70
84
93
57
94
15
65%*
17+*
0o*
60*
16*
28*
T0*
50*
54*
28*
40*
42%*
70*
0o*
60*
70
18
60

Yield
(%)

160.00
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
1.75
0.01
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

REPORT

Line MDA
(uCi/kg )

3.7163E-004
3.1202E-004
5.2025E-002
7.4786E-003
4.0506E-003
6.7608E-004
4.9150E-004
4.5219E-003
3.8423E-002
2.1245E-002
1.0322E-002
3.5861E-004
2.5723E-002
3.7604E-003
2.6332E-002
3.6723E-002
7.2950E+001
4.3266E+001
2.7128E+002
5.8005E+000
1.2459E+002
2.3118E+002
8.4478E+001
2.0444E+002
2.9482E+001
4.0249E+001
1.44078-001
3.0588E-002
2.3317E-002
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Nuclide MDA

(uCi/kg )
3.12E-004
4.92E-004

3.59E-004
3.76E-003

4.33E+001

5.80E+000

2.95E+001
2.33E-002

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

* Kk kK

Activity
(uCi/kg )

-3.9158E-005
-2.5095E-005
-2.2972E-002
-1.7424E-003
-3.3524E-004
-4.6195E-004
4,7741E-004
-9.9937E-003
-4.5769E-003
-8.1146E-003
2.7588E-003
6.6078E-003
2.1110E+000
2.1846E+000
2.24935E+000
2.1611E+000
2.6186E+003
3.7552E+003
3.7429E+003
1.6736E+003
1.9842E+003
3.4263E+003
3.5233E+003
3.9779E+003
2.94770E+002
8.9474E+002
3.1141E+000
-3.3657E-002
8.4495E-003




