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ABSTRACT

Wastewater Treatment Plant (WWTP) 'plays' an irreplaceable role in the .overall wellbeing and.

development ofsocieties. Wastewater treatment. :is an ongoing.process that requites high energy.
consumption, and this' demand contributesnegatively to climate. change. Nonetheless, there are

options available for energy production and recovery in Wastewater treatment. 'plants during

its-treatment process, which can' also reduce the-negative environmentalimpacts.

This study aims. to investigate the potential Of biogas production from sewage sludge, the study

site is a wastewater treatment plant situated. at Torero municipality alone Mbale road, operated

by National Water and Sewage Corporation (NWSC). The Treatment plant uses open

stabilisation ponds treatment .system, This 'process does not allow biogas recovery, 'The other

hand,.an anaerobic sludge treatment system can produce energy' during its treatment process

in the form of biogas that call' be captured and converted into energy for treatment use. The

research evaluated sludge. samples from the.Torero wastewatertreatment plant at Jinja laboratory

for the characteristics 'of the sludge, Lab oratory .batch. scale. anaerobic digestion studies were'

also carried. out to' evaluate .the biogas produced. The experimental results showed that sludge'

samples from the Tororo wastewater treatment plant had a biogas production capacity. of 4;93 m3

pel' day; with a potential enemy product jon- of 15.,776kwh. This study had successfully

demonstrated the sustainability or- an 'anaerobic treatment process, and concluded that energy

production isa.feasible option for Tororo wastewater treatment plant.

Keywords: anaerobic digestion, sewage sludge, biogas production.
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CHAPTER1: INTRODUCTION

1.1 Background

Biogas production is one of the most important tools that can be.used to alleviate the problems of
global warming, energy security mid waste management (Eyalarasan et al, 2013).The increasing

demand for power which is between 6% .and 8% annually (Rulekere, 2006) due to

industrialization and high population growth has affected the country in many ways. Energy

consumption level is a good indicator of socio-economic development level of a country because

the energy sector has. strong impact on poveity' reduction through income, health, education;

gender and the environment linkages (Sa.yin et al, 2005). In modern times, no country has

managed to substantially reduce poverty without greatly increasing the use: of energy or

efficiently utilizing .energy and/or energy services (Rao et al, 2010). Thus the use of wastewater

treatment plant to boost energy supply in Uganda becomes an important and readilyavailable

option. This is boosted up by the fact that there is high increase in the population in Uganda,

more especially in urban settings. For example Tororo municipality; the (Uganda Bureau of

statistics 20l6) results shows a population projectionof 41,906 to 43,9QOfroin 2014 to 2016:

The current predominant. method. of wastewater treatment in Uganda is the. use of open

wastewater stabilisation ponds (WSPs) where the wastewater is treated under anaerobic

conditions producing methane, which is released directly into the atmosphere, The treatment of

sewage sludge has a direct implication on the total operation cost of the sewage treatment plant.

That is, sludge disposal represents 50% of the total Operating costs of a wastewater treatment

plarit(Appels. et al., ~Q08) . In data. provided by John (2015), Torero WWTP receives an average

inflowofO.17TMLld of which 0.48% of the total-flow-is converted in to sludge.

The capacity to generate CH4 highlights the. potential for energy production in all wastewater

treatment facilities, There is a good opportunity for energy sustainability in wastewater

treatment facilities as energy required to handle and treat waste can be recovered in its

processes. In WWTPs; treatment processes produce by-products in the. form of stabilized

sludge that is a. key contributor to energy production by utilizing this form of potential

energy, WWTPs can positively contribute to achieving energy sustainability (Abbasi et al,

2012).
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