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ABSTRACT
As the, population of the campus continues to increase, the demand on water resources will
Increase and, as well as the increase in the domestic waste water production hence calling for

need to lIave proper ana safe.disposal of tIie wastegeneratedin environmentally friendly way,
Men and women: with knowledge of water resources and environmental management will be'
called uponto find 'the solution to thispendingcrisis. 'As longas Busitema University. population

is materially increasing, demand. for elTIclcllt disposal of wastes will also increase. 'Unless the

university devoressome.of'herrcsources and efforts t~)'plafUljn~for thedisposal-ofthe increasing

volumes ~f human wastes, the' problem of environmental pollution and disease outbreaks is
bound to arise:
Therefore the-purpose of this design once implemented is10, ensure, improved sanitation situation
.at the campus, discharging effluent into the receiving environment of required National

.Standards since me tested quality parameters showed poor discharge requirements hence
avoiding legal battles-with environmeutprotection agencies such lIS NEMA
The design is basically natural treatment plant depending.on biological processfeeding 011 the

organic coment of the-waste water; The waste-water is transported to treatment plant through
.gravity flow sewers. from source points with Clean chambers at spGciJic points, The consists or'

four cells (units) in series.

The design .is mainly for handling the ~eak; daily domestic waste water generated from fhe

campus for a period of thirty years
The total-daily peak design flow by a population 0(.978i people is515 168,0288Uday 'requiring

total area of 16(lm2 0(1a11d, The plant .hydranlic detention period is ,30 days for adequate
treatment

The design of.t,he lagoon and.sewer line wiis successnit completed, io perfon» to the standards
Recommended for environmental impact assessment of tile project pending itsimplementetion in
the locality

-;
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CHAI~"rI,m ONE:;:INTRODV¢TION

I .IBaekground

Domestic W,a'iICWq~l)r',~count,~for 6(1% of pollutants thatcause.river pollution, and ranks, as the-

l)lL1i9r sourec of river pollution,

ln 'general, domestic \\'asteWol~i' 'includes black water (fecal sew~$'::'),aiid gra}' water (wastewater

froOl- dishwashers, washing machines, sinks. and baths); I~iack water accounts for 32.5% Qf:

domestic wastewater, while-gray water accounts for 67.5%~ Domesticwastewater is ca~cg9ri~e~

'as organic pollutnuts.t Adm inistration, 201 (J)

The rnajorjy existing, excreta di~po$,af.filcilit)' at 13,li$i\e:maCampus is \\,iotci' Based. Waste-water

generated from !his iacility i~,.l<hlJnnCIGdthrough sewer lines anddisposed plTto'uMarby,stl'cam'

withou; adequate tr9.<I(\l'Icril. V\~lministfali0i1~201.O)

Every academic year the C<'ujlPUS, experiences a rapid increase' in student- population, leading ro
incr<!uscd generation (II' waste water beyond the design capacity 01' the 'existing facility, this, hi'

characterized by frequent sewage overflows at SI!W~I' iine~ (rom jhc.studcm 's llalls of residents

and th!.:restaurant.

The production of \I'lL~~C from human activities is unavoidable (HENZE; 2(08). A significant

pa'i'l :or .lhis waste will' end ,ui? a,s wastewater, The, amount' and type of waste.produced in:

households is'inllllc.nccil by lIle' behavior. 'Ji!'csJylc and .standard 'oJ'livi'ng:'of'the inhabitants' as'

\':'cll,' a$.'the' tcclm ical and juridical framework by which people, are .surrounded. Since early ij)

history, people have dumped sewage: inio waterways, relying on natural purification by dilution

'lirid b); nmural bacterial breakdown. Populiltion increases resulted ill grcatc» volume ofdornesiio.

and, Industrial wastewater, TC9piring,(hm we give nature a, helpjnghand \\;~~cr pollution is the

contamination olwatcr hodics (c'.g,.I'itkcs, rivers. oceans. aquifers-and groundwater)

(llENZE,20()8).

Demands on \,(aler J't<SOUfi;Ci; for Household. commercial. 'industrial. and agricultural purposes 'arc'

illC'rC'lisi'ri~gr&,ltl)', The ivudd IjOpulill~(.lnwill have: grown 1.5 times over Lhc second half ofthe

.lW,CIllY -first cClitLII'Y., but the worldwide \\,U(C)' usage has hcen,,~row ing at more than three times

rhcpopulnticngrowth. Ill, most 90UI1\rics human popu lations are ,growiilg.,whilc water avajj~bility
is 1101. What is availabtc lor use ..on (I pCI' capita basis. therefore, is [alling. Out of 100 countries

surveyed by the \Vorl~ Resources II1~tittllC iii I986.,I,no1'C rhanhall'ofthcm wereassessedto have,'
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low to very low water availability, 11(1d, quality of water has-been the key issue for the low water

av.ailubilily,(S, Yigl,lCSIV<l1'an, 26tH)

1.2 Problem slo.J~lllCrll.

Water pollution occurs when pollutants nrc directly 01' indirectly ~ischarged into-water bodies

.wirhout adequatetreatment tn remove barrnluf.compounds Wastewater can contain a 'range of

contaminants til different levels in relation II).the source,

The waste 1\'!I19!' generated Irum Busitcrna campus is not treated to the recommended.discharge

standards hero!'\! disposing. offto th~ nearby stream. This has 'led 10 increased stream poltution,

water bomc,di~(:as,,;:'inli:ctipn;arrd destruction of aquatie lifc.

W;:llcr p(ljhllion',.iffccls plants and organisms Jiving in these bodies of water, In afl\l()~,t all cases

th(l clTc,Clis dmllaging i)()t only to individual species and populations; but also' to the natural

biologicnt.communitlcs.t Wlkipcdiu. 20 lA)

Given the rupi~ spread or water p,tll!(lt,IOI1and the; growing concern about walel; availability, the

links between ~J~I!~~liIYand qualIty of water supplies havc'bccorne moreapparent. In.many-parts

ofthe world, there IS already a widespread scarcity, gradtia]' destruction .and increased 'pollution
\}r .Ireshwatcr resources, Lal~g.l: urban centers. llowevcr, untreated sewage poses, acute water

pollution problems .ttiat causes low water availability.

Development or human societies is heavily dependent upon av~ili!billty or \vat,\!I~'with, suitable

qualityand ih udcquaic q~H!llljlic~, for u v.af:icty q! uses ranging from domestic ttX ihdustrial

sllPplics,(S:VigncswanUl.2004)

).3 Signi Ii,cante of the project

Th.: designed' aerobic lagoon system will provide an adequate treatment and, disposal ofwaste

\V1it~r generated Ih)l11 the campus for many-years with relatively low mainrcnance-costs.

The projec; will also he beneficia] lt~ thccomrnunity rcfy'ing thcNamukombe.strcam lor their

domestic needs, such water Ior washing, bathing, cooking QUc the .discharging-of" fai\-1y 'safe

,cflluenl Ih)nllil~ plant, reduced wntcrbone related disease infections such as cholera', bilharzia,

dialiorrcn. improved Iivcllhood ,of surrounding conununlty.und environmental conservation thus.

protection of aquatic li II.: ofstream

FIN/\L '{Et\g I~ROJ'~CT2015 BlJ/UG12011!822
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I A objectives.

IA ,I M'~{)I:oLlje,l..:ti,\'C

TO-design an aerobic lagoon lor domestic waste water treatment

I A ,2 SpeciJj!';''()\.Jjcclh'cs,

I. Ttl quam iI')' the dai I)' domestic waste water generated

H, 'I'() anulyzcthc domestic waste water. composition and'ql.!,alily

nr. To design the various (';ompQJlCIJ,ISof the acrobicjagoon system.

1,5 jll:\lltic~li~n;

W,(j~IC\\:atcl'is trcarcd.ro remove pol Iutants, (contaminants). Wastewater treatment is a,processto

improve <l11Upurify the water, removing, some or all of the contamlnants, mqking.,it lit 'j{)r reuse!

or discharge back 10 'the environment. rjj~charge may be W surface water. such a,~ rivers or the

ocean; or to -groundwatcr that lies beneath the land surface .of the earth, Prpp'ci!ly' treating

wastewater assures that acceptable ,ov~rh)i water quality is..:mainlained. ln rnany parts' of the

world. including, in II)c United.Stares, healtl) problems and 'diseaseshave-often been caused by

discharging. unu ...rated or inadequately treated wastewater. Stich discharges UI'C, called water

liblll.ltk)ll; ami rcsuh in the spreading .of disease, fish kills, ,und' destruction of .othcr form!> of

aquatic life, The pollution of water 'has H serious impact Oil all living crcnturcs, arid can

negatively uticel' the usc pi' water ,1C"!r drinking. household needs, recreatlon, ,iishifig,

transportation. and.commerce. Clean watcl"i~ vitCl,i to.the.survlval.and growth of all Jifc and all.

economic and cnvirnnmcmnl pnlCCSS~S

1,6 Sci0I'C

The coverage of (i11: project involved, jhc slructural i.lcsign of aerobic lagoon, sewer ijoes 1.0

transport waste water from, the source noints such 'as. the h"IIl~'of residence, rcstauraru.

,<u.lminislm)i'l)ll hl{)t;~:; and preferable ,lht; Qllll,11Cr,s 10 jrcatmcnt 'prant in Busitcma campus ,to

minimize (he ,p'i)lftiliilO iatc nearby stream used as discharg:irig.igmimd [01' the domestic waste

generated Irorn-thc' campus,

Page. 3
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CHAPTER TWO: LlTERATlJRE,REVIEW

2, I Composi lion, n1,l(1NalU1:.; o (Liquid Waste

11 includes blac~' waste water, grey 'ail'~ };cllo,w w~s~cwater it is, anticipated that the any

ri.:~juc'!1\ial.lII,ill be RriltiuCing domestic' wastewater [IS a result of 'ils activities. Domestic

wastewater is the SpCIl! water originating from all aspects of human sanitary water u~ag,c

It typically institutes a combination (If flows fCOIn the kitchen. bathroom and laundry,

encompassing lavatories. toilets, baths, kitchen sinks, dishwashers, and washing machines.. . . "

Domestic wastewater as tho name impllcs. principally.originates in residences, commercial and

insiitutiona] cst.c~bIi511mcnl.s,andis.also relhr~'to, as ~anital)~ s\!\\'age,

In order to ,estimiltC:,tlrc projected quantity or sewage waste, 'il is nebeSsar)~ to look at the, nature

<'(Ihe scwag¢ effluent

It is no wonder thut one til' the most po,plilrir methods lor wastewater treatment around the world

is also oiic,6l' the simplest and least expensive. Lagoon systems use natural and cn~l;SJ'·cm~i~nt

'processes, to ,provide low-cost \ylISt~W:UCI' treatment, They ~rc -onc of the most -cosi-eflcctive.
wastewater treatmcn] options for.mnnyhorncs anticommunitic«, (HOUSE. '1'9,97)
There arc several ,(.(ii:(l!i'cnl types flf)p names for lagoons. ;:lOUmany possible system .designs.

Lagoon systems include OIlC (11' more pond-like bodies ofwater or basins designed to receive,

hold. and trcutwustcwarer Il)1' a predetermined period 01'time. Lagoons arc constructed and lined

\,'itlf material, such us eli!.)' ()r an .artificial liner, which will prevent Icaks io the' .groundwatcr

below. (1IOU.SE,'l~97)

While in the lagoon: wastewater receives treatment through. a combination of; physical,

biological. and ahem ical processes. 'Much 0 f the treatment occurs. natutally, bur somesystems arc
designed to also ~ISC aeration devices ibnt increase the amount, of oxygen in the wastewater,

'Di~ol\'cd oxygen is in ficr()hk lagoon prescntthroughoui-rnuch of the depth ofaerobic lagoons,

'111cy tend to: hI! much ~h<lllo\\'(51;than O.tl)CI' lagoons, so sunliglit-arid oxygen, ji"6111 air mid wind

can better penetrate the wastewater, Ii, general. they arc better-suited 101'warm, sunny climates,

where (hey ::II'c.'II.I:;$ likely to freeze, \Vastewatcr usually must remain. in aerobic IU_gQ(ll\$ from 3,
10 50 (JaJ~~to receive .adcquntc treatment, Wastewater treatment takes place, naturally in aerobic

iagoon~ ,wJth,th,':: aid of aerobic bliClcria nnd algae: Because they nrc-so shallow, Jicll' bottoms

need 19 he eitherpaved PI' lined-with, materials that wil] prevent-weeds from growing in ',hem, It

js because of these conccrus. the J\'gcn~fl 2.1 udoptcd by the.United Naticos <:ci,i1I'Cr.cnce on
f'age4
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