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Mathematical modeling regime steady state for domestic Wastewater
Treatment facultative stabilization ponds (Article)
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Chemical Engineering Departement, Diponegoro University, Semarang 50275, Indonesia
Diponegoro University, Semarang 50275, Indonesia

Abstract
This paper presents a model for natural systems used in Wastewater Treatment Plant (WWTP) Sewon Bantul. The
model is modeling development, derived from the physical and biochemical phenomena involved in the biological
treatment process. The numerical solution of the resulting on 13 simultaneous systems of nonlinear equations by the
Quasi_Newton. Data validation is measured by facultative pond at the inlet and outlet of the pond to the
concentration of bacteria, algae, zooplankton, organic matter, detritus, organic nitrogen, NH3, organic phosphor,
dissolved phosphorus, Dissolved Oxygen (DO), total coliform, faecal coliform and Biochemical Oxygen Demand
(BOD). A simulation model is presented to predict performance regime steady state of domestic wastewater treatment
facultative stabilization pond. The high degree of significant of at least 10% indicates that the effluent parameters can
be reasonably accurately predicted. © 2013 Journal of Urban and Environmental Engineering (JUEE). All rights
reserved.
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Abstract: The X-band synthetic aperture radar (SAR) on board the TerraSAR-X satellite is useful 

for land subsidence detection and monitoring, since the sensor provides high spatial 
resolution data with a relatively short repetition cycle of 11 days. Jakarta is one of the 
largest cities in the world with population more 10 million as of 2011. The area has 
been suffering from significant effects of land subsidence that causes damages to public 
facilities, buildings, and other public and private properties. In this work, we exploit the 
capability of TerraSAR-X for detecting land subsidence in Jakarta during a four year 
period between 2010 and 2013 using differential interferometry SAR (DInSAR) 
technique. Our analysis reveals that two northern areas in the city exhibit clear 
indications of land subsidence varying from 8.5 to 17.5 cm/year, mostly caused by 
intensive human activities in addition to the vulnerability due to geological structuresof 
these areas. 
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Abstract: This paper investigates the behaviour of certain water and sediment quality indicators 

of a vegetated detention pond system located at Waterlooville, Hampshire, UK. The 
period of study was 2 years (March 2011-March 2013) with sampling carried out once 
a month. Statistical analysis was performed using Minitab™. The aim of the study was 
to examine the changes in quality of various constituents with time and possible linear 
associations between them. Pond sediments and pond water quality were monitored for 
a range of variables at each monthly visit. Results indicate that the system demonstrates 
low levels of pollution while not having a direct impact on the oxygen balance of the 
receiving water-body. Oxygen demanding substances along with suspended matter and 
certain metals/elements were found to accumulate in the system with time. Significant 
linear associations were observed for road salts (containing Na, Cl, Mg) and certain 
pollutants, suggesting that road salts have a major impact on SuDS water/sediment 
quality. Sorption characteristics of specific metals were also evaluated by means of 
adsorption isotherm equations. Three widely used sorption isotherms were employed in 
this study. It was found that the sorption behaviour of metals is highly variable. This 
study highlights the dynamic nature of vegetated ponds and the importance of 
understanding the behaviour of different pollutants for SuDS design.   
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Abstract: Naturally occurring clay colloidal particles are heavily involved in sediment processes 

in the subsurface soil. Due to the importance of these processes in the subsurface 
environment, the transport of clay colloidal particles has been studied in several 
disciplines, including soil sciences, petrology, hydrology, etc. Specifically, in 
environmental engineering, clay colloid release and transport in the sediments have 
been extensively investigated, which are motivated by environmental concerns such as 
colloid-facilitated contaminant transport in groundwater and the subsurface soil. Clay 
colloid release is resulted from physical alteration of subsurface sediments. Despite the 
potential importance of clay colloid activities, the detailed mechanisms of release and 
transport of clay colloidal particles within natural sediments are poorly understood. 
Pore medium structure, properties and flow dynamics, etc. are factors that affect clay 
colloid generation, mobilization, and subsequent transport. Possible mechanisms of 
clay colloid generation in the sediments include precipitation, erosion and mobilization 
by changes in pore water chemistry and clay colloid release depends on a balance of 
applied hydrodynamic and resisting adhesive torques and forces. The coupled role of 
pore water chemistry and fluid hydrodynamics thus play key roles in controlling clay 
colloid release and transport in the sediments. This paper investigated clay colloidal 
particle release and transport, especially the colloidal particle release mechanisms as 
well as the process modeling in the sediments. In this research, colloidal particle release 
from intact sediment columns with variable length was examined and colloidal particle 
release curves were simulated using an implicit, finite-difference scheme. Colloidal 
particle release rate coefficient was found to be an exponential function of the sediment 
depth. The simulated results demonstrated that transport parameters were not consistent 
along the depth of the sediment profile. 
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Abstract: About 245 thousand tones of municipal solid waste are collected daily in Brazil. Nearly 

32 thousand tones of the collected amount are treated in sanitary landfill, which 
generates biogas and leachate as byproduct. The leachate resulting from sanitary 
landfill contains high concentration of carbonaceous and nitrogenized material. The 
crucial question is that the biodegradation of the carbonaceous material is difficult as 
long as the nitrogenized material is present in the form of ammoniacal nitrogen (NH4

+), 
which compromises performance of biological treatment process. Therefore, a physical 
and chemical treatment of the leachate should be done before its biological treatment, 
especially for reduction of ammoniacal nitrogen concentration and for propitiating the 
realization of application of biological treatment. The treatment of leachate requires 
specific consideration, which is not needed for other types of waste. In the specific case 
in this study, where ammoniacal nitrogen concentration was about 2,200 mgN L-1 and 
the BOD5/COD ratio was 0.3, the study of ammonia stripping process was performed. 
Ammonia stripping process was studied in packed towers of 35 L capacity each and the 
parameters investigated were pH, ratio of contact area/leach volume and the aeration 
time. One of the parameters that influenced most in efficiency of ammonia stripping 
process was pH of the leachate since it contributes in conversion of ammoniacal 
nitrogen from NH4

+ to NH3.
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