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Title: Reaerosolization: What are the primary causes? Can we predict it? 

Conference Topic: Detection, Characterization, and Clearance Sampling and 
Analysis: An Integrated Approach 

Name: Brent Daniel 

Contact: wdaniel@lanl.gov 

Outdoor studies of the environmental persistence of bacteria have led to many 
interesting results. It turns out that the initial deposition of bacteria is not the end 
of the story! We examined both the ongoing daily deposition and aerosolization 
of bacteria for two weeks following an initial deposition event. Differences 
between samples collected in a clearing and those collected beneath a forest 
canopy were also examined. There were two important results: first, bacteria 
were still moving about in significant quantities after two weeks, though the local 
environment where they were most prevalent appeared to shift over time; 
second, we were able to develop a simple mathematical model that could fairly 
accurately estimate the average daily airborne concentration of bacteria over the 
duration of the experiment using readily available environmental information. The 
implication is that deposition patterns are very likely to shift over an extended 
period of time following a release, possibly quite significantly, but there is hope 
that we may be able to estimate these changes fairly accurately. 
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• How long does an exposed area remain 
contaminated? 

• Does material reaerosolize and present 
and inhalation risk? 

• In what quantity? For how long? 

• What environmental factors playa role? 
fJ..-, 

• If these quntities do vary over time, can 
they be predicted with enough accuracy 
to help guidelinform policy/response 
decisions? 
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The Gypsy Moth 

The Asian Gypsy moth (Lymantria 
dispar) is an invasive species that 
was introduced from Europe in the 
1860s 
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Mitigation 

Bacillus thuringiensis var. kurstaki 
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Bt toxin is pathogenic 
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Experiment 

A one square mile spray block in suburban 
Virginia 
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Aerosol collectors used to measure 
daily airborne does. Samples col­
lected every twenty-four hours for 
almost two weeks. 

UNCLASSIFIED Slide 13 
- OT.!HJ-----_________________________________________ _ 

Operated by Los Alamos National Security, LLC for NNSA 



Empirical Observation 

Integrated Daily Dose 
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Theory 
• How does the concentra­

tion in the volume above 
the contaminated area 
change over time? 

• How does the surface 
concentration change 
over time? 
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Material Conservation 

airborne concentration 
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Particle Flux 

Now, we must define each of these 
fluxes. In general, the contributions 
come from the following terms: 
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Particle Flux: Wind and Deposition 
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Particle Flux: Reaerosolization 
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P.R. Owen, Journal of Fluid Mechanics 20,225 
(1964) 

D.A. Gillette, et al., Earth Surface Processes 
and Landforms 21 , 641 (1996) 
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Putting It All Together 
Conservation Equations 
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<I>w = UwC 

Constants 

So = 0 spores / cm2 

Co = 562 spores / cm 3 

U = 15 em / s 
9 

U't = 12 em / s 
h = 2500 em 
A = 1.36 
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Airborne Concentration 
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ple collection period: 
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Airborne Concentration 

100000 ~~~--------------------------, 

~ 80000 
o o 
(]) 

E 60000 
o 

...a 
~ 

(]) 40000 
.> 
+-I co 
(]) 

a: 20000 

Theory 
Observation 

O ~--~~~~~~~~~~~~~aJ 
o 2 4 

.-QAlamos 
NATIONAL LA BORATO RY 

6 

Day 

8 10 12 

UNCLASSIFIED 

The dose is the airborne concen­
tration integrated over the sam­
ple collection period: 

(t+T 
d= it dtc(t) 

Slide 26 _ rH. "4l __________________________________ ~ _ ____ _ 

. Operated by Los Atamos National Security, LLC for NNSA 



Surface Concentration Estimates 
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Conclusions 
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• Deposited material can reaerosolize 
in significant quantities 

• Contaminated area and associated re­
mediation needs evolve daily 

• Reaerosolization rate depends 
strongly on wind speed 

• Relatively simple model can provide 
fairly accurate quantitative estimates 
of critical contamination metrics 

UNCLASSIFIED Slide 28 -[\I.U4J---____________________________ _ 

Operated by Los Alamos National Security, LLC for NNSA 


