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Onsite wastewater systems (OWS), commonly known as septic systems, are an important source of
nitrogen (N) in Florida’s shallow groundwater. Our objective was to design and evaluate biofiltration
systems to remove N before effluent dispersal in the drainfields. This was achieved by designing four
two-stage systems for promoting nitrification followed by denitrification. Nitrification biofilters
included expanded clay or clinoptilolite media and denitrification biofilters included elemental sulfur
(S) or lignocellulosic media. Samples were collected bi-monthly from various points in the treatment
train (septic tank effluent, after nitrification and denitrification biofilters) from May 2010 to June
2011. Mean concentration of total N (TN) in the septic tank effluent was 58±19.9 mg/L, which
decreased to 43±20.1 mg/L after effluent passed through nitrification biofilters and to 12±14.3 mg/L
after denitrification biofilters. Most of the N leaving the four nitrification biofilter was nitrate/nitrite
(NO x -N; 40±19.7 mg/L), with small amount of total organic nitrogen (TON; 3±0.8 mg/L). In other
words, nitrification biofilters nitrified >99% ammonium-N suggesting that OWS can use either
expanded clay or clinoptilolite media. Total N concetrations leaving two lignocellulosic denitrification
biofilters were upto TN 20±15.2 mg/L as compared with only 2±0.8 mg/L in two S denitrification
biofilters. The four denitrification biofilters consistently removed >76% NO x -N. Based on these
results, we designed both in-tank and in-ground passive two-stage biofiltration systems using S
denitrification biofilter, which is recommended for reducing N loading from OWS to shallow
groundwater.
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