Problem from final exam
Figure 1 shows a permeable reactive barrier (PRB) that may be constructed in order to protect the pond from the trichloroethene (TCE) that has been detected upstream (plume not shown). It is estimated that the construction of the PRB will not alter significantly the natural groundwater flow. The remedial goal will be to reduce the concentration of TCE from 1200 μg/l σε 10 μg/l. The PRB will be filled with iron filings (zero-valent iron) that can react with TCE and break it down to non-chlorinated daughter products. For the particular iron filings, this reaction is described by a half life Τ1/2 = 4 h. Assuming that the hydraulic conductivity of the soil is comparable to that of the PRB (this is a simplification for calculation purposes) and equal to 10-6 m/s, is a PRB thickness of 30 cm adequate?
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Figure 1: Location of permeable reactive barrier in the flow field.
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