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ABSTRACT

Soil aquifer treatment is a water reuse technology that secondary or tertiary treated wastewater is infiltrated into the aquifer
in which physical and biochemical reactions occur. Major consideration in SAT is the removal and transport of DOC and
nitrogen species. In this study, reaction mechanism in SAT was examined considering nitrification, denitrification and
organic oxidation. In addition, SAT modeling system was developed as the reaction mechanism was applied to
groundwater flow and transport model. In verification of the reaction module by 1-dimensional unsaturated soil column
test, the experimental data of all of the species, ammonium, nitrate, DOC and DO, were well matched with the simulation
results. In sensitivity analysis, ammonium partition coefficient, dissolved oxygen inhibition constant and biomass decay
rate affect ammonium, DOC and DO concentration of effluent, respectively.
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Table 1. Stoichiometric coefficients of nitrate, DOC and DO in
nitrification, denitrification and organic oxidation
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Table 2. Reaction modules for ammonium, nitrate, DOC and DO, and growth rate of autotrophs and heterotrophs
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Fig. 1. Schematic of 1-dimensional unsaturated soil column test.
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Fig. 2. Effluent rate and concentrations of ammonium, nitrate, DOC and DO in source water in 1-dimensional unsaturated soil column

(experimental results).
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Fig. 3. Profiles of ammonium, nitrate, DOC and DO concentration and each concentration distributions at the depth of 0.08 and 0.78 m
from the top of the column (experimental results (dots) and simulation results (lines)).
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Fig. 4. Ammonium concentration at the depth of 0.78 m from the
top of the column when ammonium partition coefficient (A.P.) is
0.05, 0.1 and 0.5 ml/g.
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