BUSITEMA
UNIVERSITY

FACULTY OF ENGINEERING
DEPARTMENT OF MINING AND WATER RESOURCES
ENGINEERING

WATER RESOURCES ENGINEERING PROGRAMME

FINAL YEAR PROJECT REPORT
DESIGN OF AN ANAEROBIC BAFFLE REACTOR FOR

ABATTOIR WASTEWATER TREATMENT

(CASE STUDY: TORORO ABATTOIR)

ICETA ALBERT
BU/UP/2011/601

Email: alberticetal@gmail.com, Tel: 0779572012, 0791205404

SUPERVISORS

MAIN SUPERVISOR: MR. JOSEPH DDUMBA LWANYAGA
CO-SUPERVISOR: MR. MUGISHA MOSES

A final year project Report Submitted to the Department of Mining and Water

Resources Engineering as a partial fulfillment for the award of bachelor’s degree

in Water Resources Engineering Busitema University

May 2015




ABSTRACT

Consumption of contaminated water with pollutants-is the major source. of sanitation related
diseases. Most of these diseases can be eliminated by improvirig the quality of wastewater
flowing into-our streams and other waterways.

The primary consideration should be how to eliminate any sort of contact between the people
and the untreated waste water or any contaminated water. The. objective. of this design research
project was to come up with an effective abattoir wastewater treatment system using ABR befare.
the water is disposed into the waterways/erivitonment. The proposed system is composed of an
ABR.

ABR is a high rate anaerobic bioreactor having several compartments. This design promotes
spatial separation of acidogenesis and methanogenesis phases longitudinally down the reactor.
This makes the reactor very effective in BOD removal and solids retention.

The design was done for a flow of 3.83in*/d arid the volume of the ABR were found to be 16m>
with 5 compartments with the first chamber having length of 2.5.m and act as sedimentation
zone and the rest each [m long (Im for upflow chamber and 0.5m for downflow shaft) width of
Im and dépth of 2m. The measurements of the oper trapezoidal channel were found to be 0.96 m
deep and 0.57m bottom width. The wastewater flows at a height of 0.49m and 2 freeboard of
0.47m were obtained,

The treatment system reduces the BOD from 936.25mg/l to about 97,25mg/l, N from about
171.05mg/] to 100mg/L,
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CHAPTER ONE: INTRODUCTION

1.1 Background

The -abattoir of Tororo is a small-scale business enterprise operated by an ‘Association of
indeperident butchers managed by Tororo Municipal Council (IMC) and it is located in Kasoli
Parish Eastern Division Torore District. The sla'ughtering'area measures '3__0m'2 in sizé, fenced
with sand Crete blocks while the floor is. made of concrete slab.

‘Normal abattoir operations are carried out from Mond_ay to Saturday. The blood wash and the
process water from the. abattoir are channeled directly into Aturukuku River about 160m away
from the abattoir slab. For hygienic reasons, abattoirs use large amount of water in _processiﬁg
operations (slaughtering and cleaning), which produces large amount of wastewater. The major
environmental problem associated with this abattoir wastewater is the gross pollution of the
aquatic erivironment with increase in waterborne diseases, especially typhoid, diarrliea and
dysentery Atuanya et.al, (2012) and also large amount of suspended solids and liquid waste as

well as odor generation Gauri (2006).

WHO Abattoir act (1998) defined abattoir as any premises used for ot in connectien with the
slaughter of animal whose meat is intended for human consumption and include a slaughter
house, but does not include a place situated on a farm, Bridges et al., (2000).

The continuous drive to increase meat production for the proteiii needs of the ever increasing
population of Totoro which was.estimated to about 48900 people, UBOS, 2012; 24710/2014 has
some _polll;t'ion. problems attached. Pollution arises from activities in meat production-as a result
of failure in adhering to Good Manufacturing Practices (GMP) and Good Hygiene Practices
(GHP) Yahaya et al., (2009)

Effluent from abattoirs has also been recognized to contaminate both. surface and groundwater
because during abattoir processing, blood, fat, manure, urine, and meat tissues are 10§t to the
wastewater stteams, Bello and Oyedemi (2009). Blood, one of the major dissolved pollutants in
abattoir wastewater, has the highest COD of any effluent from abattoir operations. If the blood
from a single cow carcass is allowed to discharge directly into a sewer line, the effluent load
would be equivalent to the total'sewage produced by 50 people on average day Aniebo, Weke,
dand Okoli (2009).
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