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ABSTRACT

To minimize the negative impact of wastewater when disposed into water bodies, proper
treatment before its disposal is vital. Different wastewater treatment scenarios can be tested
using predictive and analytical models. A screening-level, analytical model known as the
PREWet model was calibrated and validated. The model assumes steady-state conditions
and one-dimensional longitudinally varying concentration. The model was calibrated on a
pilot-scale wetland and used to predict treatment through a constructed wetland. Perfor-
mance of the calibrated model was statistically evaluated for its predictive ability by simulat-
ing the wastewater treatment through a constructed wetland. Different constituents were
modelled which include: total phosphorous (TP), total coliform (TC), biochemical oxygen
demand (BOD) and total suspended solids (TSS). The model coefficients were estimated
using field and laboratory studies. Sensitivity analysis indicated that detention time of waste-
water in constructed wetland was the most sensitive parameter in the PREWet model. Coeffi-
cient of determination and Nash–Sutcliffe coefficient were used to compare the observed and
simulated results. The Nash–Sutcliffe coefficient of model efficiency for TP, TC, BOD and
TSS was 0.97, 0.96, 0.97 and 0.77, respectively. The PREWet model was found to be an effec-
tive tool in simulating wastewater treatment through constructed wetlands.
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1. Introduction

Proper treatment of wastewater before its disposal
is vital if its negative impacts on people, animals and
aquatic life were to be minimized. Untreated or par-
tially treated wastewater discharge pollutes the receiv-
ing water bodies, thus diminishing the aesthetic quality
of surface water sources [1]. To address the issues of
wastewater treatment, a holistic management approach

which includes all stakeholders concerned should be
used [2]. Different wastewater treatment scenarios can
be tested by use of predictive models that are already in
existence. For instance, an integrated water quality
management is possible when the impact of wastewater
discharged to the aquatic water ecosystem is predicted
quantitatively by means of integrated wastewater mod-
els [3]. The prediction of wastewater treatment using
analytical models gives a picture of what will be
expected before the actual implementation of the waste-
water treatment plant. In most developing countries,*Corresponding author.
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