
UCRL-CONF-221061 

Instantaneous Detection of
Particles Liberated by Open
Detonation Treatments

D. P. Fergenson, G. R. Farquar

April 28, 2006

Instantaneous Detection of Particles Liberated by Open
Detonation Treatments
Indianapolis, IN, United States
May 5, 2006 through May 9, 2006



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. 
 



Instantaneous Detection of Particles 
Liberated by Open Detonation Treatments

Dr. David P. Fergenson and Dr. George R. Farquar
Lawrence Livermore National Laboratory



The Idea:

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

– Fencelines
– Residential areas

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



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
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Data Analysis
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Proving the Concept

LLNL Site 300, Bunker 850



~90% of Site 300 Background:

Classic “Reacted Marine” Particles
• Originated as breaking ocean waves
• Reacted with terrestrial sources of SOx and NOx
• Far fewer resuspended crustal particles
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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

Average

9/15-Shot1-Average
0

50

100

150

200

-300 -200 -100 0 100 200 300

Na+

N++

“Luck Shot”-59 NH2
--103

+56

Na+

-19
HPO2

- CNO-
[TNT-NO2-CH4]-

N++

[RDX-O]+

-187

33.31 9/15-Shot1-23
0

50

100

150

200

250



Average, 0.8 mJ/pulse

9/16-Shot1-Average0:155

[TATB-H]-

[TATB-NH3]-
[TATB-NH3-O]-

[TATB-NH3-O-H2O]-

50

100

150

200

250
C2H3

+

+70
+43

Na+

C+

CN-

HCNO-

-103

LX-17, Decreasing Laser Power

Mass-to-Charge Ratio

R
el

at
iv

e 
Io

n 
A

bu
nd

an
ce

 (a
rb

itr
ar

y 
un

its
)
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Expanding the Library: 4 pure 
and 3 mixture explosive

TNT
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Field Testing

• ONLY 
QUALITATIVE 
DATA

• TEAD
• 800 lbs NEW
• Comp B/TNT
• 3 distances

– 70 M
– ~200 M
– Fenceline



Plumes
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Identified Soil Particles

Soil

Other

12%

88%

Nearfield

30%

70%

8%

92%

Midfield

18%

82%

5%

95%

Fenceline

10%

90%

B
ef

or
e 

S
ho

t
A

fte
r S

ho
t



Near Field Data: 70 Meters
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• 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



Soot
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Other Background Particle Classes

Mass-to-charge ratio
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Near Shot Data: Before and After
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Midfield Plumes
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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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