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The Atmospheric Technologies Group (ATG) at the Savannah River National Laboratory  Pyff-Plume Gaussian Dispersion Model Gaussian Plume Model Puff-Plume Algorithm

in South Carolina is charged with consequence assessment in the event of the accidental
airborne release of hazardous material. To accomplish this in a timely manner, ATG has
developed the Puff-Plume software tool — a Gaussian model that can quickly provide
expected surface concentration values and deposition values (if relevant) based on the
estimated source term, the current (and forecasted) winds and turbulence, and the
boundary layer stability.
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Horizontal Vertical g, = agxf (x)

o, = [ (x, stability)

o, = Standard deviation of fluctuations of
horizontal wind direction
x=downwind distance

Goal

To estimate the rate at which the contaminants will disperse vertically and crosswise to
the wind direction, the model currently makes use of high-frequency wind measurements
and several empirical approximations for stability characterization. A more explicit
representation originally proposed by Taylor, however, characterizes the lateral dispersion
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wind fluctuations). Using both methods, we are revising the Puff-Plume model to

conform to Taylor’s theory of dispersion, thereby making greater use of observed o Plume width (O'y) and height (o0,) increase with downwind distance/time.

turbulence data in place of the currently parameterized values.

The new version of Puff-Plume has been validated against i) data from a field campaign,
conducted in the vicinity of the Savannah River Site, in which a tracer was released and
monitored as it traveled downwind, and ii) data from a high-resolution mesoscale
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