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Summary

World-wide, not only in the industrialized countries, the number of known groundwater and soil air
contaminations by hydrocarbons, BTX, pesticides, nitrates, etc. increases. Efficient remediation
techniques at low costs are needed.

A new method for the in-situ remediation of groundwater and soil air, contaminated by chlorinated
hydrocarbons or pesticides is the Vacuum-Vaporizer-Well (UVB) technology (German: Unter-
druck-Verdampfer-Brunnen (UVB), ioventor: B. Bernhardt, patents: IEG mbH. both D-7410
Reutlingen).

The Vacuum-Vaporizer-Well technology and the groundwater flow around the UVB are explained,
physical desktop aquifer models are used for demonstration.

A case study showing bioremediation of pesticide (triazines) contaminated groundwater is presen-
ted. Activated carbon is placed within the UVB well as a biofilter. A decrease of triazine concentra-
tions in the groundwater is documented. An increase in the number of bacteria in the aquifer was
observed and suggests a stimulation of biological processes. Development of metabolites within the
activated carbon filter provides evidence of triazine biotransformation.
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1 The Operation of the Vacuum-Vaporizer-Well (W. Biirmann)

Some disadvantages of groundwater remediation when applying current pumping methods (ground-
water lowering, limited yield, insufficient remediation) may be avoided if pumping and re-
infiltration take place in the same well. The UVB is one application of this combined pumping and

recharge well.
1.1 The Vacuum-Vaporizer-Well Technology

The UVB produces a circulation flow within the surrounding groundwater, directed from the upper
to the lower screen of the UVB (figure 1). The water is sucked into the lower screen, transported
upwards inside the UVB by the water pump (air lift pump), cleaned by fresh air in the stripping
zone under below atmospheric pressure, and flows out of the UVB through the upper screen. This
occurs without the water leaving the aquifer. Soil air from the unsaturated area of the aquifer may
be sucked into the UVB through the upper screen and thus may also be cleaned. The contaminants
are adsorbed by activated carbon. If necessary, the groundwater is cleaned on site and led back to
the well. To avoid precipitation, the stripping air loop is closed. Thus contaminants which are not
adsorbed can be kept from escaping into the atmosphere.

In resting groundwater, the circulation flow creates a permanent flow and consequently cleans the
soil within the zone of the well, as all the circulating water flows through the well.

Natural groundwater flow which exists in most cases, deforms the circulation flow so that a portion
of the water flowing towards the intake zone of the well, due to the continual circulation flow, may
pass the well several times, whereas the remainder of the water flows through the well only once.
Therefore, dimensioning of the cleaning equipment of the UVB must be made so that one flow
through the well is sufficient to ensure decontamination of the water.

1.2 The Groundwater Flow around the UVB

The circulation flow depends on the natural groundwater flow, the water flow rate through the well.
the water saturated thickness of the aquifer (corresponding to the length of the well), the length of
the lower and the upper screening, the outer radius of the well, and the horizontal and vertical con-
ductivities of the aquifer.

The circulation flow may be influenced only by the design of the well itself, and in particular by the
~water flow rate. If existing wells must be used, only the water flow rate remains for controlling the

circulation flow.






