


1. Introduction

This report documents results for twenty four (24) individual items 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. The individual items were assayed at the 233-S facility
during the time period from October 24, 2001 to January 10, 2002.

2. Technical Information

The items were assayed within the assay trailer at the 233-S facility grounds. Assays
were conducted in one of two manners: For smaller items, a single sample average
spectrum was obtained by measuring the item, manually rotating it 180 degrees then
continuing data acquisition. For larger items, two separate spectra were obtained and the
assay results averaged or summed as appropriate. Total count times were fixed at 900 or
1800 seconds live time, with the 900 second live times used on the higher dose rate
packages.

Items were placed on a cart within a reduced background area of the trailer. The detector
was positioned a minimum of 24 inches from the item with the detector face visually
centered on the largest surface area of the package. The detector sides were shielded with
a lead collimator to minimize scatter and background. Due to very high dose rates,
several items (six) required use of a cadmium shield to reduce the low energy flux
incident on the detector and thus minimize system dead times.

Individual ISOCS efficiency calibrations were created for each item. Box, pipe, cylinder
and flat plate geometry models were used. An item’s composition was determined as
best as possible through a combination of the item’s packaging description, visual
inspection, and package handling. Some items proved very easy to model (e.g. flat plate)
while others more difficult. Model matrices were varied or the expected activity
distribution adjusted to obtain reasonable correlation between the low and high energy
Pu-239 and Am-241 emissions. This was not always a viable option, however; as many
assays identified only a single Pu-239 and/or Am-241 emission peak.

Final package results were calculated using the Analysis V3b 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 results.

Several analysis spreadsheets showed a “Density > 1™ error. This is due almost
exclusively to propagating the TMU associated with a flat plate or plates using “Box”
assumptions. For metal sheets or straps, the activity is assumed to be limited to the
metal’s surface (as a thin dirt layer) not distributed within the plate metal and as such, the
‘flag’ does not show the results to be in error.
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Wed Oct 24 10:13:31 2001

tDate & Time:
~g=SIMPLE_ BOX
~description=5236_BOX
~comment=FLOOR_DEBRY
~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= 59.540, 88.030, 122.060, 165.850, 391.690,
898.020, 1173.220, 1332.490, 1836.010,

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

6.000, 4.000, 4.000, 4.000,

~dl.1=0.024 ~dl.2=? ~dl.3=7 ~dl.4=5

~d3.1=6.5 ~3mater=SAMPLES ~3den=0.5084 ~3con=1

~1Absor=0.0312 ~lAmater=CADMIUM ~1Aden=8.642

~sdl=24
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661.650, #
6.000, #

~lmater=LPOLYETH ~lden=0.92

























































































































































































































































































































































































