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Abstract The effects of wastewater discharge in
an artificially confined wetland, Turangi land treat-
ment facility, New Zealand, were investigated by
measuring the changes in water and sediment chem-
istry in the land treatment facility. Analysis of sur-
face water shows that the treatment facility is
effective at removing BODj (85%), but not NHy-N,
SQy4, PO4-P, and total suspended solids. Surface flow
measurements indicate that the effluent flows
through the confined wetland in less than a day. The
retention time is too short to allow exchange between
wetland vegetation and effluent, thus preventing
efficient contaminant removal. The change in land
use ¢. 30 years ago associated with the construction
of the land treatment facility 1s reflected in a change
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in stratigraphy and sediment chemistry. Elevated
sulphur and zinc concentrations in sediments are
attributed to sewage effluent discharge, and indicate
that soil uptake is taking place.
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INTRODUCTION

Wetlands are increasingly used for wastewater
treatment, both overseas and in New Zealand,
because of their demonstrated ability to process
animal, human, and industrial waste material in an
efficient way. Both natural and constructed wetlands
are recognised as low-maintenance and cost-
effective systems able of producing a high quality
effluent. In New Zealand, only a few studies report
on the effects of sewage discharge on natural
wetlands (e.g., Cooke et al. 1990; Williams et al.
1990; Chagué-Goff et al. 1999). Most published
studies actually deal with constructed wetlands (e.g.,
Bhamidimarri et al. 1991; Tanner et al. 1995a,b,
1998; Nguyen et al. 1997). Furthermore, most
studies have concentrated on the removal of nitrogen
and phosphorus (e.g., Cooke et al. 1990; Cooke
1992; Tanner et al. 1995b, 1998; Nguyen et al.
1997), whereas only the recent work reported in
Chagué-Goffet al. (1999) deals with the removal of
heavy metals.

Land treatment of municipal sewage has been in
practice in Turangi, south of Lake Taupo, central
North Island, New Zealand (Fig. 1), since 1964.
Recent studies (e.g., Rosen & Chagué-Goff 1997,
Rosen et al. 1998b; Chagué-Goff et al. 1999) have
shown that surface and groundwater down gradient
of the land treatment area have elevated concen-
trations of Na, NH,4-N, Cl, and K, reflecting the
impact of effluent discharge. Chemical analysis of
sediment cores taken in the natural wetland down
gradient of the land treatment area show high
concentrations of Zn, Pb, and Cu close to the effluent
outflow (Chagué-Goff et al. 1999).






