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Uranium Lung Counter

m Four planar germanium
detectors

m Shielded room

m Digital signal processing
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Routine Nuclide Library for Lung Counting

= 34Th (63 keV)
m 35U (185.7 keV)

m ““Am (59.5 keV)
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Uranium Counter Background

m Room background spectra contain 2**Th and
226Ra peaks along with radon progeny and other
stuff
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Uranium Progeny in Background Spectrum

Pacific Northwest National Laboratory
EMWIROMMEMNTAL BEGMND COUNT

SSMN: 99495 Tagwoard: 02D0O7449
Pay 1D Geometry: STO/DSSUM
z
=
z Z
) ‘
Py
b ]
[ =]
=
2
(]
=]
Sg y 4 - - |
= ir =] . ‘
L]
|
§ } ‘ || | - | = _
N 'Ill"udulil'*,algﬁl.l . 7 |
1l lllj I "rl'l':‘.‘il. m ;
4 iR uf'""ﬁtﬂ 1 N l
3 | # I| Ll m';" 1 |. 1
[ ¥y ' FM*'HM,L it (i I |
| Vil 1 |
k2 { | ek A Iy | -
= e, b | |
| i v, ---|-!-i MH&W%#M“'W |
| | - i
= ] | |
a 1C0o 200 oo 400 500
Energy tkel/)
Acquisition Starn: 19-APR-2002 15:07:15.49 Calibration Parametars
Praset Real Time: O 00:00:00.00 COffset:  -9,73580E-02
Elapsed Live Tima: T Q0:00:00.00 Slope: 2. BO618E-M

Batielie

Cuadratura: -2.72683E-07

U.S. Department of Energy
Pacific Northwest National Laboratory



Uranium Series Background Sources

m Be window and other ﬁ“ ?7
detector components _f~~.l
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m Shielding and
mounting system

m Phantoms
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Worker spectrum
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Uranium Background

m Initially did not subtract room environmental
background for 24Th and #°U measurements

m 15% of results exceeded decision level
m Unacceptable positive bias

m Recount when results >decision level
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234Th Net Count Distribution with and without Environmental

Background Contribution Subtracted in Iron Room
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235 Count and Activity Distributions

U-235 Net Counts - 1st Qtr CY2002
Iron Room
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Uranium Background

m Environmental background spectra show uranium
series peaks (13, 16, 63, 92, 186 keV)

m Peaks not identified in majority of worker spectra

m Software allows for subtracting environmental
component (expback) when peak present in
environmental background spectrum
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Environmental Background Perspective

m 234Th
* [ron Room Enback 15% of continuum background
* SS Room Enback 25% of continuum background
235U
Iron Room Enback 17% of continuum background
SS Room Enback 19% of continuum background
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Uranium Background

m Environmental peak count rate subtracted from peaks
In worker spectra

m Environmental background spectrum obtained with
calibration torso phantom
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Torso Phantom Used for Calibration
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Environmental Uranium Levels

m Phantom count time —

12 h Background Levels of Uranium
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Uranium Background

m Subtracted the environmental component for results
exceeding the decision level

m Tested sugar sacks, polyethylene slabs, solid and
water-filled phantoms, no shielding

m Polyurethane-filled BOMAB chosen
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Background Comparison in Stainless Steel Room

Background Count Comparison in Stainless Steel
Room
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2%4Th Environmental Background Count Rate
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225Ra Environmental Background Count Rate
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Conclusions

m Important to obtain accurate estimate of environmental
background for 234Th, 23U and other naturally occurring
radioactive material

m Calibration phantoms are not designed to be used to estimate
background levels and can introduce bias

m Measurement of the room background without a surrogate
body present may adequately approximate the 2%*Th and 23°U
environmental background levels
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