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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor the University of California nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States Government or the University of California,
and shall not be used for advertising or product endorsement purposes.
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The |ldea:

This project supports DAC's effort to increase efficiency of operations.

Open Detonation treatments release aerosol particles:
« Characterize the particles generated
« Track these particles in the environment

— Fencelines

— Residential areas



Particle Analysis by Mass Spectrometry (PAMS)
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Example of Single Particle Data
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* Two complete mass spectra from each
particle

» Size and composition returned in real time

» Data analysis can be performed in real
time as well



Data Analysis
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Proving the Concept

LLNL Site 300, Bunker 850



~90% of Site 300 Background:
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Classic “Reacted Marine” Particles

 Originated as breaking ocean waves

* Reacted with terrestrial sources of SO, and NO,
» Far fewer resuspended crustal particles



45% of Post Det Spectra
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The BAMS at HEAF

150 mg TNT and LX-17 charges.



Comp B, 0.9 mJ/Pulse
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Relative lon Abundance (arbitrary units)

LX-17, Decreasmg Laser Power
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Mass-to-Charge Ratio



Expanding the Library: 4 pure
and 3 mixture explosive
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Other ngh Exploswe Mass Speotra
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Field Testing
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Plumes

Scattering Events on Laser A
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|dentified Soil Particles

Nearfield Midfield Fenceline
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Near Field Data: 70 Meters

» Background: 1456 Spectra over 21 minutes

« Shot Spectra: 1365 Spectra over ~2 hours
— Different sampling inlet

* Major Clusters Present:
— Soil, Soot, Ammonium Nitrate with Salts
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Other Background Particle Classes

Intensity (arbitrary units)

200
150
100

50

120
100
80
60
40
20

140
120
100
80
60
40
20

i Na* 7]
- NH,- _
I NO,” NO: ’ K* KOH* |
B JU[L [ . L\ Jh L
I K* |
* ") Ko -
B B i AK+ I L, . ~
i NO- |
L NHS- _
I NO, KOH* i
. e JL bl M e W&al L
-150 -100 -50 0 50

Mass-to-charge ratio



Near Shot Data: Before and After
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Midfield Plumes

Scattering Events on Lase
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200 Meters from shot
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Particle Distributions at Fenceline
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Conclusions/Future Research

» We can detect particles liberated from open detonation treatments at
fencelines.

* Need to quantify particle concentrations.
* Need to test PAMS 2.0 for this application.
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