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The following schematic diagrams illustrate a type of valve used in conjunction 
with the passive bioventing technology.  Passive bioventing, also known as barometric 
pumping,  is a remedial technology that promotes aerobic biodegradation of contaminated 
vadose zone soils by introducing ambient air to oxygen-limited vadose zone soils through 
a series of vent wells.  Barometric pressure oscillations are the driving force for passive 
bioventing, and create differential pressures between the atmosphere and subsurface that 
are used to deliver air to the subsurface.  When atmospheric pressure is greater than the 
soil-gas pressure ambient air can enter the subsurface through a vent well, subsequently 
oxygenating contaminated vadose zone soils. One-way valves are installed in the vent 
wells to prevent oxygenated soil-gas from escaping when atmospheric pressure drops 
below soil-gas pressure.  This is done to maximize biodegradation by maximizing the 
amount of oxygenated air sustained in the contaminant region. 
 The technology has been shown to deliver air at flow rates from 5 to 20 ft3/min in 
relatively deep wells (100-200 ft below ground surface) that exist in highly permeable 
soils.  Use of the technology in shallow wells (4-60 ft below ground surface) has most 
often resulted in air flows less than 1 ft3/min.  This is because differential pressures 
between the atmosphere and shallow vadose zone subsoils are too low to promote sub-
stantial airflow rates into vent wells (Zimmerman, et. al., 2003).  However, it has been 
shown that specific lithologic features (permeable soils overlain by an impermeable lense 
or cap) can promote significant airflow rates (i.e. 5 to 15 ft3/min) in shallow soils.  A 
typical data acquisition system used during a passive bioventing study is illustrated in 
Figure 1. 

Although passive bioventing cannot provide air flows comparable to active 
bioventing systems which utilize electrical blowers to deliver air to the subsurface (one 
successful passive bioventing site only provided 7.5% of the airflow that a blower would 
have provided), it is a promising technology for remote sites with limited access to power 
or for sites that no longer require the volume of air input provided by active bioventing.  
The technology appears to be limited to sites where soil conditions include lower 
moisture content, a thick highly-permeable zone (with a deep water table), or a permeable 
region in the vadose zone which is capped by a low-permeability layer. 
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