BUSITEMA
UNIVERSITY

Pursuing Fxcellence

FACULTY OF ENGINEERING

DEPARTMENT OF MINING AND WATER RESOURCES

ENGINEERING

WATER RESOURCES ENGINEERING PROGRAMME
FINAL YEAR PROJECT REPORT
Design of an Aerobic lagoon for domestic waste water treatment
(Case study Busitema campus)
DICKSON MATUA
BU/UG/2011/822

Email:matdick65@gail.com +256779204075

SUPERVISORS:
MAIN SUPERVISOR: MARION ENGOLE
CO-SUPERVISOR: BRIAN BAAGALA SEMPIJJA

May 2015



ABSTRACT _
As the population of the campus conlinizes to increasé, the. denand 6n water resources will

increase and as well as the increase in the domestic waste water production hence calling for
need 10 have proper and.safe.disposal of the waste generated in environmentally friendly ‘way.
Men and women with knowledge -of water resources and environmiental management will be'
called upon-to find the solution o this peading crisis. As long as Busitema University. population’
is materially increasing, demand for efficient disposal of wastes will alsd increase. Unless the
university devotes some of her resources and efforts toplanning for the disposal of the increasing
volgmes of homan wastes, the problem of ehvironmestal pollution and disease-outbreaks -is
bound to arise:

Therefore the purpose of this design once implemented s 10 ensure improved sanitation situation
‘at the campué, discharging effluent into the receiving environment of ‘required National
Standards since the tesled quality parameters. showed poor discharge reguirements heénce
-avoiding legal battles with environment profection agencies such as NEMA

The design is basically natural treatmient plant depending on biological process feeding on the
organic content of the waste water, The wasie water is transported {o treaiment plant through
gravity flow sewers. front source points with clean chambers-at specific points. The consisis ol
four cells (units) in series.

The design is mainly for handling the peak daily domestic waste water generated [rom the
campus for.a period of thirty years

The total daily peak design flow by a population of 9781 people is515168.0288L/day requiring
total area of 1611m” of land. The plant hydranlic detention period is 30 days for adequate
treatment,

The design of the lagoon atid stwer line was sugcesstiil completed to perform to the slandards
Recommended fot environmental impéact asséssment of the .;_;roject_ pending its implementation in

the locality
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CHAPTER ONE: INTRODUCTION

[ 1Background

Domestic wasiewater-aceounts Tor 60% of pollutants that cause river pollution. and ranks as the
majer sourge of river poliution.

In-general, domestic wastewater includes black water (fecal sewagc) and gray water {wastewater
from. dishwashers, washing machines, sinks. and baths}: Dlack wafer aceounts- for 32.5% of
domestic wastewater, while gray waler accounts for 67.3%: Domestic wastewater is 'calcgo_i‘iied
-5 oeganic pollutants.i Adm i:}iﬂll‘al_io_n, 2010)

The majorly existing excretn ci_i'sp:)s_al'-fﬁciii't)-' at Busitema Campus is Water Based. Waste water
generated from _ihi'é'; j_’zut:_iiil}' iﬂ_ghannt;icd théouph sewer lings and disposed off to -2 nearby stream’
svithow adeqoate trgatment. (Administfation, 2010)

{ivery academic year the Campus experiences a rapid incredse in Sludent population, leading o
ineréasci gencration of waste water beyond the design eapacity of' the existing facility. This. is
characterized by freguent sewnge over(lows at sewer l'incs'_l:'m_l_u the siudent’s. Talls of residents
and the restaprait.

The production of waste [rom humian activities is unavoidable (MENZE; 2008). A significant
parl of this waste will end up as wastéwater, The amount and type of waste produced in
houscholds is influenced by the behavior, lilestyle and standard of living of the inhabitants- ds-
widl ag the technical and juridical framewoik by which people arc surrovinded. Since early in
history. people have dumped sewage inlo waicrways: relying on natural purification by dilution
and by mataral bacterial breakdown, Ropulation inereases resulied in greater volume of domestic
and i'ndumri_'al_ wastewater, tequiring that we give aature a helping hond W aler pollution is the
coniamination of water bodies (e.g. Takes, rivers, oceans, aquifers.and groundater)

(LLENZE, 2008).

Demands on waer resgurees for houschold, eommeéreial, industrial. and agricultural _pijrp(’)ses e
néreasing prdaly, The world popidiiion will have grown 1.5 times over the second hall of the
iwventy ~first century, but the worldwide water usage has bccn_._gi_‘owing al more than three: times
ihe'population growih. I most countries human populations are growing, while water a\'«'aiihl)i}ii)-'
is nal, What is .'_nrai']uh[s: for use, on a per capita basis. drerefore, is falling. Qut of 100 countries

surveyed by the W orld Resourees Ingtitute in 1986, more than hallof them were assessed 10 have
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low 1o very low wawr availability, and quality of water has-been the key issuc for the low water
availability.(S.Vigneswaran, 200:4)

1.2 Problem swatement,

Water pollution oceurs when pollutants are directly or indirectly discharged into water bodies
withoul adequate reatment o remove harm ful. compounds. Wastewater can -eotlali a rangé-of
contaminants at dilierent levels in refation Lo the source.

The waste water generated {rom Busitema campus is oot t_realcd- 1o the recommended discharge
standards before disposing oif to Ui nearby stream. This has fed o iiereased stream pollution,
waler bt)rnc-d.iséasci-inii:-cl ion:and destruction of ﬂ_qualic& life.

Water pollmion diféels plants and organisms living in these bodies of water, In almost all cases
the effect is damaging not only o individual species and popula[ionsa but also to the natural
biological communities { Wikipedia. 2014)

Given the rapid spread ol water pollition and the growing concern about water avaitability, the
links beiween guantity and quality of water supplics have beconte more dpparent. Ininany- paiis
ol the werld, there is already a wyidespréad scareity. giadial destruction and increased pollution
ol freshwaler resouries, Large wrban centers. owever. unitredted sewage poscs. acule water
polhiion prablents that causes low waler availability.

Devetopment of human sovieties is heavily dependent upon av_gilabil'i'ty ol water with. suitable
quality and i adequate guantitics, for a variety of uses ranging from domestic o tndustiial
supplics.{5 Vigneswaran _20.()4 3

1.3 Significance of the project

The designed acrobic Tagoon system will provide un adequate treatment and disposal of waste
waldr generated [fom the compus for m any years with. relatively low maintenance cosls..

The project will also b benelicial o the community rcl'y'ing lhc_'Nanmkomb‘c_slrcam tor their
dormesiic needs stich water lor-washing, bﬂlhiiig, cooking due the .dis"(:hm‘gitig-al" Fai"r'ly safc
effteem frony the plant. reduced water bone related discase infections such as cholera, bilharzia,
dialiofrea, iinproved liveliliood of surrounding commuiiity. and environmental conservation thus.

protéction of aguatic lite of stredm

P.'z_;g_,e'?.
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1.4 objeclives
Fald Major objective
To désign an acrobic lngaon lor domestic wasie water lreatment
{4.2 Speetfic-objectives.

I To quantify the-daily domestic waste waler penerated

I To avalyze the dontestic waste water composition and quality
HL  To-design the various compenents of the acrobic lapoon systenm.
1.5 Justification:
Wastewater i treatéd to renove pollutants (contaminants). Wastewater treatment is a process, (o
triprigve and purify the wer. removing some.or all of the c_ontam'i_nani__s, making it [it [Br revise
or discharge back 1o the environment. [)i_:;_charge; may b to surface water, sucl as rivers or the
acean; qr--io groundswater: that lies beneath the tand surface of the carth, Properly t‘re'atil_lg
wastewater assures that acceplable overall water quality is maintained. In many parts of the
world. including, in ljjc United. States, health problenis and discases have ofteri been caused by
discharging untreated o _il_lzldjcéil.laicl}-' treated waslewater. Such discharges are called water
potlition; and result in the spreading.of diseasc.. 1ish kills, and’ destruction of other forms of
aguiatie Jife, The pollutfon of water has a serfous impact on all living créatbies, an‘d can
negatively affcet the use of water for drinking, household needs; retreation, fishitig,
transportation. and commeree, Clean water is vital 0. the survival-and growth of all lifc and all.
ceonomic and environmiemal processes
1.6 Scope
The coverage of the project involved, the siructural design of acrobic lagaon, sewer lines Lo
fransport wasle water Frm_n_ the source poinis such as the ha_lllé ol residence, restaurant.
administration blocks and preferable the quarters to treatment plant i Busilema campus o
minimize the pollition rate noarby stream usedd as dischiarping iground for the domestic waste

gericrated from-the campus,

Page3
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C-HAPTER TWO: LITERATURE REVIEW

20 'C'o_lnposi[ion- angd Nutore ol 1iquid Waste

I includes b[a(‘:k- waste water, grey aihd yellow waste water [ is. anticipated that the any
residemtial. will he pradocing doinestic wasiewaler as a resull of s activities, Domestic
wastewaler is the spewt water originating from-all aspects of human sanitary water usage

It aypically institites. @ combination of fows [fom the kitchen, bathroom and laundry,
cnco’mp_'assin’g lavatorics. oilets, baths. kitchen sinks. dishwashers, and was'h:fh g_m_ac_hinc_s.
Domestic waslewater ay {(he name implics. principally. originates in residences, commercial and
instiwtional establishments-and is also re ferred 10 as sanitary sewage,

In-order to gstimate, e projecied gquantity of sewage waste, il Is nceessary 1o look at the nature
olihe sewage c’f'!'hu':n_i

It is o wonder that one 6! ilie niest poapular methods for wastewaler treatment around the world
is also-ong of the simplest and least expensive, ).agoon -sy.?;tcr_l_'ls use natural and energy-elfictent
‘pracesses. o provide lowscosl wastowaler treatment, They are-one ol the maost -cost-ellegtive.
wastewater treatment aptions for many homes and communities. (HOUSE, 1997)

There are severa) .dil.'['_"_'

renl 1ypes and hames for lagoens and many possible systeim designs.
l.-ﬂ_&_i]l,)l'l;i_\"ﬁlélﬁ_ﬁ include one or more pond-like bodies of wiler or basins désigned to receive;
hold. anid {reat whstewater for a predeterminéd period of tine: Lagoons are constructed and lined
With material, such as clay or ap artificial liner. which will prevent leaks to the groundwater
betow. (MOUSIE 1997

While lin the lagoon: wastewater receives lreatment through. a combination of physical,
bioogical. and chemical processes. Much ol the treatment-occurs natyrally, but some systems aré
designed to-also use geration deviees {hat increase the amount of oxygen in the wastewater.
Dissolved oxygen is in :’1‘&_:1‘01111:_ lagoon present throughout-much of the depth oftacrobic lagoons.
They tend o be mudh shatlowd than dthér lagoons, so0 surliglit-artd oxygen. from atr and wind
san bettel’ penetrate the wastewater, In general. they are beller suited for warm, sunny climates.
where they.aredess Dkely to lreeze. Wastewater usually must remain. in acrobic lagoons from 3
o 30 days w receive adequale Treatment. “-fast-:\_va;cr treatment takes place naturally in aerobic
{agoons with: the ald of acrobic bacteria aud: algae, Because they are-so shallow. (hetr bottoms
need 10 be either paved or Hined with materials that will prevent weeds from growing inthem. It
is because of these concerns, the Agenda 21 adopied by the. United Nations Conlérence oni

_ _ Paged
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