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• Polyfluorinated alkyl substances (PFAS) are made of 
carbon-fluorine bonds, making them highly inert.

• PFAS exposure leads to negative health effects in 
humans and animals.

• PFAS is used in munitions to improve stability and 
performance.

• Munitions are detonated or disposed using open air 
burning. 

• This study focuses on modeling the local dispersion of 
PFAS post-combustion.

Munition/Propellant Net Explosive 
Weight (NEW)

PM 10 Emission Rate (kg/s) PFAS Emission Rate (kg/s)

Surface 0.9 m 
deep

1.8 m 
deep Surface 0.9 m 

deep
1.8 m 
deep

Open Detonation 
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Comp B 27
0.54 246.5 646.22 0.02 8.68 22.75V453 29

V548 16

Open Burn

Sparrow Rocket Mortar 60

0.43 0.015
M31A1E1 132

M26 148.5
SPCF 96

Arc 451 36.5
452A 36.5

Figure 2: Land use data modeling the area surrounding Tri-Cities Airport. Land 
use data help determine surface roughness, albedo, and Bowen ratios, which 
help determine how winds are affected close to the ground. 

Figure 1: Wind rose plot created in 
AERMET depicting the average 
windspeeds detected from the Tri-
Cities Airport meteorological station 
outside of Blountville, TN.  

Table 1: List of munitions and propellants containing PFAS.  

INTRODUCTION

1. Open Detonation – Surface 
2. Open Detonation – Buried below surface
3. Open Burning
4. Enclosed Incineration

*All scenarios will be modeled under meteorological 
conditions surrounding Holston Army Ammunition Plant 
in Kingsport, TN. 

SCENARIOS TO MODEL

• Given a list of munitions, calculate PFAS content and 
PFAS emission rates. 

• Use AERMET model atmospheric conditions
• Use AERSURFACE model ground level conditions
• Use outputs of AERMET and AERSURFACE, model 

the dispersion using AERMOD software

METHODS

RESULTS

DISCUSSION
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ASSUMPTIONS

• No chemical reactions occur with PFAS, so fluorine is 
only found in PM

• Buried detonations will pick up large amounts of 
sand/dirt particles

• All PFAS goes airborne (conservative scenario)
• For open detonation, instantaneous explosion, so all 

the PFAS is emitted at once (conservative scenario)
• PFAS is found in larger particle sizes (50-250 µm), so 

PM10 is pollutant to model in AERMOD (conservative)

Figure 3: Concentrations of PM10 24-hours post open detonation 
(surface) of munitions. The height of the receptors in the model is 
0m, so concentrations are located at ground level. 2% of all PM10
emitted are PFAS. The map is 6 km by 6 km centered around the 
Tri-Cities Airport. 

• Currently, there are no federally enforceable PFAS standards. The EPA recently 
released a non-enforceable lifetime health advisory of 70 ng/L.

• Maximum concentration of PM10 24-hrs post-combustion is 26.2 µg/m3, which 
contains 2% PFAS (0.52 µg/m3) (Figure 3)

• In the open detonation scenario modeled (Figure 3), the concentrations of PM10
are highest 1-hour post detonation, with the max concentration of PM10 being 
129.7 µg/m3. Converted, the max concentration of PFAS is 2.6 ng/L.

• Therefore, the PFAS concentration are under the lifetime EPA’s health advisory 
of 70 ng/L in the surface open detonation scenario. However, if a person is 
exposed to > 28 detonations, they will exceed the lifetime EPA advisory.

• Future work includes calculating the PFAS concentrations in the remaining 
three scenarios (open detonation 0.9 m & 1.8 m deep, open burning and 
enclosed incineration).
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