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1 • IflTRODUCTION 1!

In many developing countries, the rural aroas get a smaller sharo

of economie infrastructural servicea like public water aupply,

electricity, and waste disposa]. facilities. In the few cases where

auch services are extended to the rural area, it is of ten the oase that

the provision of facilities for the disposal of hurian excreta lags

behind the provision of the other servicos. In Ghana, for an example,

even though programmos have been developod for rural water supply,

rural electrification, and rural housing, there bas not yot been a

comparable prograinme on rural latrines. In fact in many rural areas

in Ghana a latrine is not seen as a neceseary port of a house. A

house must have bodrooms, living rooms, kitchens, and bathrooms; 1”

not necessarily a latrine, Thus the rural peoplo themselves are ofli::.

not aware of the significance of latrineq, nor are they aware of their

inipact on health and economie development • This is not surprising for,

as Albert Einstein once said, of what is significant in one’s life, one
b

is scarcely aware.

It is generally bolieved that the moet ~ddospread discases in th’~i

developing countries today are probably those transmitted by human

faeces) It is believed also that faeca].ly—rolatod diseases, togcthcr

with air—bonte diseases and malnutrition account for the majority of

deaths emong the pooroot people in the developing world, particularty

among child.ren under the age of five) The ill hoa].th resulting from

excreta can impose economie costa by reducing tho availability of

1 • Hcalth Sector Policy Paper. World Bank, March 1975.
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labour, by impairing the prociuctivity of einp].oyed irorkers and capita].

goods, by wasting current rusources, particu.].arly nutrients, end by

imped.ing the developni~ai ~ of acttural resources~anitnal wealth, and

tourist potontia].,1

Clear].y invos~nentin the control of feacally—relat~~d diseasoe

oan be considerod to bo .~. sound and productive inv~.strnunt. The

otfec~tivenes5of latrinso in controlling £caca1].y—ro]~Lddiseases has

been demonstrated in sovera]. studies. SCI~IES~b~.N(1 959)2 IlaS roported

that the construction of privies in Costa Rica helpcd to roduce the

doath rate from diarrhoea and enteritis by 50~betiroon 1942 and 1954,

Studies in severa]. o~1iur devoloping countries havo showrt th~t a

reduction in’ tha 1ncid~neo of diarrhoeaj. diseases con be brpught about

by botter water supply an4 t~nnitation facilitics;3 end a rcent atudy

by .LZtJR1N and AI~VERO(1974)~shows that over a period of 5 years the

provision of aanitary f~’.cilities for human vaste &tsposal can r~duce

the inoidence of cholera b~as much as 765~,

Diseases like oholora and typhoid c~nbe controlled not only

through the canstruction of latrines but also throu~h immunization,

But in the case of cholora,by ocinparing the cost—effoctiToneas of

inununization and sani~ary moasurea,It can be shown ~ latrine

1. Health Sector Policy Paper. ~1orld Bank. arch.]975
2. Schiosaman,DjJ• (1 959) “Diarrhoeal Diseases and the Enviroment”

Bulletin of the W].d. Hlth. Org. 21 (3) 381—386, 19~9.
3. Van Zij].. W.J (1966) “Studies en Diarrhoea]. Disoasos in Seven

Countries” Bulletin of ~1ld. Hlth. Org. 35: 249-261, 1966.
4. izurin, J,C. & Â].vero, 1. (1974). “Field Evaluation of Environmenta].

Sanitatlon ?4easu.res Â(~ainstCho].ora”. Bulletin of ~/1d. Hlth. Org,
51: 19—26.
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construction ~.s more oestseffective tbftn immunization,5 The

cost—offectiveneos of lL~i1iu construction Is even itore g]~aring

when It is considored th~t lateine constructjon ca2s rr.duce the

incidenos not orily of cholera but also of a ranj,c of other lctlling

er disabling disoLt.o~Jlike Lyphoid fever, diarrhoea]. cU.seascri,

bacillary and aznoeb!o ~3,~’~u:ituriuo, infectio’$hepatitis, hookworm,

and schistocomiasja,

In view of thc~c demons trated ].inks between huwan exoreta,

health, and cocioeccojionic development, It is imp?rative that rural

latrine proc~rninmes bo Ja’Stia~ed witb utmost urgency ~o buttress

current offorts at rural dcve lopment. Such proçyam~nos, 1f they are

to be ouccecsfu.1, mu t be based en technolocy that is at onoe

effective and aceoptablofrnt econcaic and sociot-cultural

standpoints. It is titrefore nocessary that loos]. onGineers and

other dccision maker~~should be farniliar wlth Uie :ance of

tochnological options avajlable for rural latrines; they should

also be aware of their monte and demirits; and thuy shoulci have

a short list of tho best av~dlablesystemsfrom wldch to majce

their solection. It was Lo provide a bôis for this hype of

infonnaticn that a researchprogrammeen the Disposal of Human

~creta In Rural Sreaz’ was jnitiatcd recont].y In ~1O frfl~s]~

Qua 1 ity Divislon ot the Clvi]. Engir~eri~~~Departmentat the

5. Cvjetanovio,B “So~nitaa;nversus Vaccinatienincholera control t
Cost...effectj¼reand cort.,~Beno(jtAspect?’ World Health Organisa~
ticn, strategyof choleraControl, BD/CHOLE.4/71, 5, p.36
Genen, WH01971,
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University of Science and Teohnology,Kwaaci, Ghana.

The project which is ouppprtedby a grsnt fria ihe

International Developiu~ntResearchC~~ntreof Canada(imc), i~

aimed at aesemblingand eva.luating technica]. information on

existing technolo~io~for rura]. e~cretadisposal to permit selection

and field trials and fu~thordevelopmentof appröpriate systemsto

meet the noeds of the rural poort

Information which was collected on existing types of rura].

latrines being ucod in difforont parto of the world was compiled

into a backgroundpap~rfor roview at an International Teelmical

.kdvisory Qraup Meeting.
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2. E~C~~lP2l(i~OF M~2TING

Tho Intornationi~l T.3oh.~dcalAdvisory meetinp on Rura]. kttrineo

was held at the Un1vcrs1~y of Sciunco nnd Tuchno1o(~,’ in Kumusi, Ghana,

from l2th to 1 5th July 1 ~)7’/. It was organiuod ~r the UnivL raity of

Sojonoc and Technoloc~r and sponeored by the IDRC • Participants to

the meoting oeme from Botswana,Canada, Ghana, India, ~li~ria, and

Tanzania.

Tho meeting was oponedby Prolossor E. Bt~nfo Kwakye, Vice—

Chancollor of tho Univerojty. Following a koynoto adclrcss by the

Vlce-.Chancollor, the Chairman for the meetingmovod a vote of thanke

and prosonted the objocLivos of the inooting as follo’rst

i~ To rov-iew and ranic the difforont types of rura]. latrine

systemswhieh hc~dboon compil~din the backgroundpaper for

the mooting.

Ij.. To make rooomnendations en

(a) lcttrino systoLm that may bo uaod in the rure]. latrine

researchfrogranimo in Ghana.

(b) methodolo~~y~1L~tmay bo fo].lowed in the Ghana rural

latrino pr0(~rflflIme.

1~’ollowingtho adoption 01’ the draf t procrammo for Lito meeting,

participanta ware invi~od to introduco thomsolvoo.



S



6

3. ~R.ANK~INGOF SY~E~S

Twonty—fivo difforont rural latrino systems ware solootod

for roview at tho meeting. The oxtcnt to which eacli syetom

possossod oach of twonty—s~xdifforont weightcd attributos was

ostimatod and givon a numorica]. score by consonaus. Tho

systems woro thon rankod on the basis of thoir total scores.

3.1. 3oloct~jo~ and ~oightjn~ of .L~.ttributes

Tablo 1 shows tho 26 attnibutos considorod. dosjrablo

in rural latrines, These attributQa ware sorted out

into aix major clasao~, najnely, cost, hoalth, teolmology,

aosthotica, safoty, and ocolo~jr. Rolativo woights wcro

assignod to cach clasa of attributos; the highest

ranicod olase was coat follouod. by hoalth and tochnology.

Tablo la sho~tsthe rolativo woight of oach clans. Noxt

the rolcttivo woight for cach clase was distributod omong

the memboro of the clasa. The rolative woight of 40

asoignod to the Claso of ~ was sharod oqually

botwoon the two membors of this clans; but in the clans

of “hcalth” the rolativo wcight was cListributcd w~ong

the four claas members as follouGt

Hygionio : 12

Fly—froo : 12

Rodont~frco: : 4

hosquito—frce : 4
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TJ~BI~1 7
SoloctodAttributes

Clasa
Dosignation

Permanent Squat ting
Plüto

F1jc~have no accose to
faccos or if thoy do
thoy cannot oscapo from
latrine,

~$ystcmhas 10w potontial
for disoasetransmission

Position of aquatting
platc doos not nood
to be changod

C0Lipicto latrino systom
is permanentin the
sensethat capacity is
not progrcssivcly
cxhaustodnecossitating
trsnsfer to now sito

Attribute

t

i~ Doacription (whcro nocossary)

Dofinit ion

C0~2 1

2

Low Construction Coat

Low Operating &
&tintenanco Coat

20

20 40

R~lativo
1Ioi~l1t -

C1~~CL
Nomb~ri~:1

3 i~1y’-froo

4 Hygionic

5 Hoaquito—froe

6 Rodont—froo

12

4

~L~F~Y
~

7 Safo to usor User is unlikcly to fail
into lat rino

A~T~TIC3 8

9

10

Easy to k~epclean

Odourloas

Can bo locatod in
privato houso

0

1 6

ECOLOGY 11 Ucologically Has no adverso effect
Compatiblo on plant end. animal

life

12 ~o—usab1oEnd~product

TECHflOLOGY 13

‘1.

14 PermanentSystem

2

continued en noxt shect
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Tablo 1 (Contd.)

O mee
Dosi~mtIen

TECHNOLOGY
(Contd,)

Constructjon mntoria].s
roadily availablo

Construotjon akili
roadily acquirod

Special conatruction
oqui~iont unnoc085ar7

Low spaoo noods

Easy to oporate by
ucor

Easy to maintain

Dosludging Is
infre quont

Inconaitivo to
ablution mat oria]..s

Low water ~ood~

Oporatos without
water

Oporatos without
power

Position of super—
structuro~is
pcrrnanont

(This is not
rustrictod to
locally producod.
natorial~)

linplioB simplo
technology

Plan area roquiro—
r~ontfor systom ie
low

Easy to koop systom
fun cti oning proporly

Dofocts are roadily
ropairod

This rofors to
romova]. of aludgo or
excrota from systom

P~nr.1oloansing mator—
ic1s do not affoct or
foul systom porfor—
manco.

Opcrates without
mechanical or
electric power

liü1~tjvo
— Uo~irflt_-

Claas C1ar~~
Nembor ToLal

S— —~-- —~—— — -I

Attributo

Not Doacription

Definition

(wlierc n000ssztry)

PormanontSuporstructure15

16

17

18

19

20

21

22

23

24

25

26

24

1

2

2

1

1

2

1

3

1

2

2

3
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Ecology

TABLE la

Ranks and Clans Weights of Attributes

6

1’

4

&ttributo Clans Clans Rank Clasa Relative
Weight

--~.-

Coat 1 40

HeaJ.th 2 32

Teohno].ogy
~

Aesthetico
—-

Safety

3 24

- - - -

4 16

---

5 8
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In this way each attrïbute was assignod.a numerica]. woight.

Tho ree-uiting distribution of rolativo woights far oach attribute

is also presontodin Tablo ~

3.2 Ratir~end Soorin~Procodu~re

To ref].eet n~.~ricallythe oxtont to which oach systom

possessodor lackod. a pc.rticular attributo, the follouïng

5.-point rating scala was adoptod:

Extent of Poseossionof ~ttrjbu~te ~~rca~onding Score

Nevor ———--.-—---—- 1

Soldczn—-—-———————-. 2

Occasiona].l~r 3

Froquontly ———-— 4

Llwayo —-‘—————~ 5

With this rating scalo a high score indicatod that in the opinion

of tho inembors at the moeting the systom possossoda lot of the

particular attribute. Thu~considoring the attributo ~low initia].

oost”, the convontional pit iat~ririehad a score of fiTo as against

a score of one by the conventiona]. water carriago systoin.

Having obtainod the unweightcd scores, the rolativo woights of

the attributes wero than appliod. Taking the buckot latrino as an

exomplo, ite unweighted. rating score for “low in.Itia3. oost” was fivo~

but the rolativo weight for this attributo is 20. Honco to obtain

the woighted attributo score the unweightod.rating sooro of five

uas multipliod by the rolativo woight of 20 to obtain a wcightod.

attribute score of 100. Using the somo procedure the wci~htod
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attributo score ~or each of tho 26 attributoe was doterLlim’d for all

25 systems. Sumnationof thcsc woightecl attributo scores gave the

aggrogato wcightod scores. The systom with the highest aggrcgate weightod

score was rarikod first whilst that with tho lowost scoro was ranked last.

4. IP.SYi~L~

The rosuits of the rani-i.nt~oxorcise are sunnarizod in Tr,blcs 2 and 3.

Tablo 2 shows the unwcightocl total scoren whilst Tablo 3 shows tho ranks

end aggrogatowoightod score of cach systom. Fron Tablo 3, the bast

ranked systom is tho Rc.~Latrino .or the off—sot pit watLr saai ].atrino.

The socond and third ranked systemsare the Dug Wall Latrino and tho

Reid’s OdourloesEarth Closot (ItOEc) dovolopod in South ~frica. Theso resulte

indicato that in offoct the throo highest ranked systems aro all nodifica-’

tions of the simple pit latrino. £~ll thrco modifications coek to olisiiinato

odour and to creato a barrior botwcen fles and tho oxcrcta. in the pit. In

the first two the water sea], is usod to roduco odour czicl to croato the

barrior botwoon flios end the oxoreta. In tho third, a vent is usod to

roduco odour, whilo darkncss in the off—sct pit }iolps to ilinimizo f].y

nuisanco. Furtherraoro, tho llc.~.and the ROEC iaprovo safoty to the usor

through tho uso of an off—sct pit; tho difforonco botweon the two 110e only

in how tho faoces are convcyod into the off—sot pit. Uhoroas the RaA.

uses,water to fluoh the faocos into tho pit, the ROEC uses an inelinod chute

to convoy the faocos~ into th~ pit. Tho uso of e.n off—sot pit also has two

additiona]. advantagos;it uahcepo~siblotho omptying of the pit whon It

ja full vdthout touching the superstructuro; It also climinatos the fear

that the usor of tho latrino ~try fali into the pit. I’h9 ~1ifforonoo

botwoen these two oyntciw also roquiros that tho RcA should be used only where
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water is alwayo availablo iihoroas the ROI~Cshould. bo usod whoro

water is scarco.

It is notoworthy that of the ton highest ~‘ank~d systems in Tablo 3,

six are compost or nouldorin~ latrino~.

It racy bo inforrod from thoso roriulto that the uost pronising

systems are the nodifications of the sinplo pit latrino and the

compost latrinoe. Whoro wrLtLr is aiwayo availoblo tho flc~can bo

usod, In other placos the ~OUCor a compost latrino iiust bo usod,

5, R~c IENDkTI ONS

5.1 • Roconnondo~.Svstons fo~j~oGhana So.nitation ro.io,p~

Having ronkod tho 25 rura]. latrino oyst~r.is without ro~rtrd

for any prtrticular country the meeting procoodod to ocloct

~omo of the ~yotoms for iiiuodiato installatjon ctnd/or otudy

in Ghana. For thio purposo attontion was focussod on a short

list of ton boot r~tnkod systems, L.lthough the Dug ‘Jou Latrino

was rrinkod second, it iias argued that whorovor it could be

usod tho RcL~Latrino could also bo usod at vory littie o~tra

cost, Consoqucntly the l)ug ~Ioll Latrino was droppod from the

short list. In its placo tho elevonth rarikod ventod pit

latrino was addod to the short list, and all of thon woro

subjoctod to furthor analysis. Tho attributcs which were

conaidoredin this analycis woro as follo~zo~
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(a) ~oth•~r the systom is water indeperdent

(b) Whothur the toobnology for the systLm is wefl provcn

(o) Whother the public education required ~or suocessfu].

use of -~hosystem is low

(d) Whother canmunaladaptatjon of the systtn is possible.

Table 4 shows the consensus reachod on each of the short ijsted

075 tems,

On tho basis of the infox~nationin Tablo 4, it was decided

that the best systans in places where water is not alweys

available Would bo the Off—set Dry Pit Latrino and the Vented Pit

Latrine, Acoordingly, it was rccemrnondod that these two systems

shoui.d bo soloctcd for use in these p].acos in Ghana whero water

is scarce. ~Thorewator is alwe.ys avcilablo the Reis latrine,

the highost re.nkod systom, was rocom’cjndod.

In vieW of the potontial re—uso value of the naterial

from compost latines, it was also roc~ariondodthat three

types of compost latrinos should 1o solected for furthor

field studies in Ghana, Table 5 shows the list of the recaanionded

systems togothor vith the rocomLlended.applications or studies to be

corciucted en them.
4

5.2. .~a~ n ~

Having solootod the candid&ite systems for use end study in Ghana, the

meeting furthor cotmidered the possible inprovomonts that could be made in

the selected systems, The receinnendedareas of furthor study or poesible

improvement for to ach systen are sumniarised in Tab].e 6,



1
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T4.BLE 4

Sc~n~C~r~cter~tjccof Short-Lietod_Ru~.S~stem~i

Wo il—proven
Te chnology

Low
Educational
Roqtd rem ‘nt

YoeYen

Commune].
Adaptation
Possible

4

Yo~

Yo~

~T~er

IncL~iy~ndont

1, RoA Latrine No

2 Off—sot Dry Pit Latrine Yen

3~Off-.sot_CompostPit Latrin~ Yc~

OLT—eot Compost
Latrino Yen

—. —t—— — —- —.

5 Viotnarnoso Double Vault
Latrino Yos

6 Utrtfltj Latrine - Yos

7 Siinplo Compar-bnontUtafiti
Latrino

Vau].t

No

Yen

Yo o

Yen

No

No Yoo No

Yos

No

No

Yos

No

8

9

10

No

No

Suptic Tank Latrinc

Ilultrun Latrjno

Vç’ntod Pit Latrjno

Yo s

No

Yen

Yen

No

~__i~s, No

Yen

Ycs

Yen

Yen

Yen

Yen

No

Yen
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TLBLE 5

Reoonmendo~tri~.Latrine ~3ystemsfor Gij~

Syntem Application and/or
Intended Activity

1 ReA Latrine (Off—set Pit
Water 3eal Latrine) Use whore water is available

2, Off—sot Dry Pit Latrine (ROt~C)

3 Ventod. Pit Latrino

4 Off-.set Compost Pit Latrino

5 VietnameseDouble Vault
Latrine

Use wherewater is scarco

IJse for field testing in
Ghana

6 Utafjtj Latrine



t
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TLBLE 6

~o~sib1o ImD~ovomontsj~~p3,ootod Systems

—~ Ponsiblo ImprovomonTt or Lroa of
Systom ft.rthor study

1

.

RoL Latrino

Off—eot I~y Pit Letrino

,

.

1 • Dovolop devico for oxtraotion of d.igostcd
nightsoil from pita.

2, Dovolop soating types in ad.dition to
equatting typoe

3, Dovolop simple flushin~ dovicos for
nystom

2

~———

1 • Dovolop pits having sloping botten to
a].low digostod oxorota to bo oxtractcd
from doop end. of pit as in the caso of’
multrum

. 2.. Invoati~ito possiblity of roplacing
~ircular chuto wlth sloping ohannol not
roadily fouled..

3, Invontigcito posnibility of usirig two
parallol pits that een bo usod altornatoly.

3 Vontod. Pit letrino 1 • Study possibility of rod.uoing vent
diemotor to roduco oost

4 Viotnnzneso Doublo Vault 1. Study rise in tomporaturo during
Latrino composting end ostiniato oxtcnb of

dostruction of’ holminthe

5 Utafiti Letrino 1 • Investigate possiblo ologging of botten
drainagestones

2. Study roquirod dotontion poriod for
canplotian of digoation

3. Study effoot of ground water ei systom
performance

4, Study bont moans of draining off oxcoes
water.

— -

t
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5.~ ~‘1othodo1ogyFor the GhanaProjo~t

5.3.1.1 joctive~

The objoctivos of the GhanaRura]. Sanitation Project were

presentedas foliows:

(3.) To identify, ad.apt and/or innovato technologics which are

suitablo or potontially suitable for uso by the rare]. poor

in Ghana.

(ii) T~conduct fiold. toats in various parts of Ghanaon nuch

tochnologios to ovaluato their impact en the family,

ecxnmtmity, and individual in terms of thoir usa, accoptability,

changosin habits of hygieno, and additional installations

by neighbou.ring c~nniunitics and families.

(iii) To dotoimijno appropriate methodsand materials for cor1b~ruct1on

at the viflago lovol and, whore noceseary~ by small industry,

(iv) To ceiduct cost/offectiveness,sn~1ysisof oooh sy~tomsolcct~d

for prcitotiati.

Cv) To idontify tho best modos of prcflOtiDg the technologies

in rura]. ~roas and small towfls of Ghana and othcr countrios

through govormiont infrastruci»Xo, with the poopie thomsolvos

constructing, utilizing, and. propagating tho systemsidentifio’

5.3,2 Ty~oesof Owno~ehj~

In pursuit of thoso objoctivos omphaais will bo placed en

prLvato ownorship rathur than on commune]. owuerehip. Howevcr~ it

was rocanmondodthat tho following thrce types of owncrship ‘~oi~

bo triod. out initially:
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(i) Individual or private ov~norship

(ii) Coinmunal owncrship

(iii) Group o~morchip,a system in ~hich a liniitod~number of

private ].atrinos can be located at one placo whilo cach

fainily rotaina o~mershipand exolusivo u~oof their own

S latrino. This system will be considorodc~rpeoiallywhoro
1~

lack of spaco will not allow a privato latrine to be locatod

0fl privato promiBCE.

5.3,3 ~itroductionoC3olectod Systen~

The following procoduro was rooommondodi

(i) Dovolopnieni. or modification of solcctocl systemsto suit loc~i

conditions

(ii) Establishmcn~of a baseworkshop for prodiwing principal

parts of tho systemsand for training of villagers.

(iii) Selootion of dernonstrationvillagos

(iv) Educatjon of tho comjm.m~~.ESaboutthe systoin to onsuro thoir

undcrotanding, oooporatlon, and invo1vomont~inthe project

implemon Lation

(v) Inctallation of systems

(vi) Monitoring of systcm performance~nd accoptability inciuding

Pro—installation and poeti-~installation au.tveysè

5.3.4. DcmonstratjVil],~.ï~e~

It was roo~nnondodthat threc types of domonstrationaroas

should bo choson, The first shail bo at tho University of

Scionco and Tochnology at Kumasi. For eaoh of the throo

oolooted types of latrinos, oach of the thrco types of
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owiiership ohould be designodandbuilt. The rosulting 9

types of latrinos should be used for denionstrationand

training rUrposos.

The secondtype of demonstrationarea shell consist

of threc villa~’es solocted in the dry arcas of tho country

where settlcmcnLe aro disporsed. The moet likely areas

shell be the Nort1i~niand Uppor Regions or the country.

Only thê off—set Dry Pit I~trino and tho Vofltod Pit Latrines

shail be lnsta].icd in these areas. In the first village two

of cach of tho two ].atrine systemswill be installod for

cosununal usa; in the secondvillage two of ~ach type will be

installed for group ownorship; and in the third village five

of oach of the two types will be installod. in privato hou.ses.

The third type of doinonstratiori area shali bo madeup of

three v±lla~eeselooted from the wet parts of the country

w~orosott)~montsare nucleated, AU three types of’ systems

sha].l be installed in these aroas, In the first and socond

villages two of cach systom shell be insta].lcd ori oommtinal

and on group ownorship basis, respeotivoly; and in the third

village five of cccli of tho three systemsshell bo insta]..led

for privato o~mursIiip.

These proposals, if adoptod., will invo3Ve the construc..

tien of 13 cosmnmallatrines, 13 group typo latrines and 28

privato latrinos, making a total of 54 systems. The diatribu—

tion of these latrino types is as shown in Tablo 7.
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~trjbt~tion. of I~ l~Tip~esi..n ~opose& s.trptio,~

G Group Otnioruhip

~ Cctnmunal Ownorship

1 Individua]. Private

--~---

3~monatraticti

ireas

- ---- ------~----

Vented. Pit
jj~zi~e___

R.c& Latrine
— ——

Offu.iset ])ry Pit

Totale0 C 1 G 0 1 G C 1

e~jty

~

1 1 . 1 1 1 1 1 1 9

- —

.~

2

~

—

2

~

—

~

2

—

~

—

2

—

—

~51O

4

4

—

Village No 1

No~

No3

~uç~.e~~ed

;

Village No 1 2

No2 2—

No 3 .. 5

2

—

~-

—

2

~

—

—

5

2

~

~

1

— —

2 —

5

6

6

15

Totale 3 3 6 5 5 11 5 5 11 54

Ownorehip
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~PENDIX 4—1

LI~31~0? .PR~ICIP~N~S

School of Modica]. Scioncos,U,S.T.
~Ç~inasi. Ghana

EnvironmontalQuality Division,
Civil Enginoering Department
U,c~.T.,~Ç~ptasi. Ghana

WHO Public ffealth l~ngineer
Enviroruacntal Quality Division
Civil Engineoring Department
U.S.T., Kuniesi, Ghana

Vo].ta River .~~.uthority,Lake—Sido liealth
Prograjnme, P.O. Box ~.T1, kccrr~, Ghana

Rural Sanitation Division, N~ERI
Nehru Marg, Nagsur, India,

IDRC/Ghanaftural Sanitatioti trojoct
Envi~’onnientalQuality Division
Civil EngineeringDepari~noht
U.S.T. Kurnasj, Ghona.

EnvironmontalProtection Council
ParliajnentHousc,~ Ghana

I4oWRRY, DR. M.G.

I4ONNEY, MR. J.G.

oF~tI, 4fl. D.K.

iis~ociate Director,
IDRC, ~ Canada.

Environmental~uality Division
Civil &igineering Dopartmont
U.S.T, ~ Ghana

]DRC/Ghana Iron Ronoval Project
Enviroruitontal (~ualityDivision
Civil Engineoring Dupartment
1J.3.T., ~Q~ij. Ghana.

ADDY, DR, H,M.

kNSKWL, MR. .k.O.

B~LIGk,DR. K.Y.

BUCKMORZ, NR. M.D.

Bc~!rENG,MR. N.K.

H~ND&, M. B.K,

RA.ND&, MR. V.Ki

KWFIO, MR. G.M.S.

)4B1~RE,)~RS.N~ITUS~

Low Coat
Ministry

Sanitation Rosoaroh~rojeot
of Local Govornmont and Lands

Bots~ann.

Low Coat
Ministry
Qaborone.

Sanitation Roaoarch Project
of Local Government& Lande

B
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OGUNROMBI, PROF. J.L~. (Co—Chairman)

OWtJ~J,MR. S.E

SD~EYLMR. E.K.

1mIc~1T,rno~..1.M. (Chairman)

Clvii Engineering Dopartment
~hmaduBollo University

~ Nigoria.

IDRC/Ghana Rural Sanitation Project
Dcparl~icnt of Ilousing & Planning
Research,U.J’i., Kuinasi. Ghana

laternativo Wasto Disposal Ro~oarch
Project

Tanzania NcvLional Sciontifie
}tesearcli Council,

P.O. Box 1566, j~ar~s Salaen~,
Tan~anjit.

ITRC/Ghana Rural Sanitation Project
Civil 1~hginocringDopartuent
UIST., j~tj~pJ. Ghana
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ÂPPEIX 4~Z

PROGWJIME

T1iCItNIC~~.L~DVIS~tY GR~JPMEBTING

ji~ly 12—15~.1977

VF~UEFOR ME~Pfl~GSj Room 302, ]?aculty of Engineering,

Univorsity of Science & Toohnu1o~r,

Tuesday. 1 2th Julyj9fl

9.00 a.m.

10.00 a.ra.

10.15 a,m.

11.15 a.m, —

Opanjng Sossion

— Forma]. Openingby the Vice-Chancellor,
Prof. E, Bamfo Kwakye.

— Iritroduction of participsxits
-4 Considoration of Dreft Prograzame.

~ Toa/Coffoo

~cloc1jon ~of Rura]. Latrine Ranking Criteria

— Dosirable J.ttributos

Rating and TJoighting of £~ttrlbutes

12.a~p.m. ~pking of Candidato

— Of f—Sito Wator—Indopondont Systems.

12,30 p.m. — 2.00 p.m.$

2,00 p.m. — 3,30 p.m.:

3.30 p.m. — 3.45 p.m.:

3.45 p.Ia. — 5.00 p.m.:

Wednesday~j3thJu)s i911

9,00 a.rn, — 10.30 a.ni.:

10.30 a.m, — 10.45 a.m,:

10.45 a.m. — 12.30 p.m.:

12.30 p.m. — 2,00 p.m.:

2,00 p.m. — 3.30 p.m.s

3.30 p.m. — 3.45 p.ri.:

3.45 p.m. — 5~00p.m.:

Lunch Broek

On—~ito-1Iator—Indopend.ont Systems

Tea

On—Site Water IndopendentSystems

On—Sito Wator—Indopondont Systems

Coffoo

C~i—Sita‘~kter—DopondontSystems

Lunch Braak

On—Sito Wat or—Deporidont SystcLis

Tea

On—Sito Uater—Dopondont ~yBtomø
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Thurad117. 14th Julv 1977

Off—Site Wet or-.Dopondont Systems

Solection of Candidate Systems

Coffo o

Djscussiont Possible Improvemontein

GandidatoSystems.

for Rural Latrino
PlanningConsidorations

Mo thodolo~rfor Rural Latrino
Progranino t Sociologloal !.spocts

C].osuro

9.00 a,n, — 10.30 a.u.I

1030 aan. — 10.45

10.45 a.m. — 12.30

12.30 p.111. — 2.00 p.n0

2.00 p.iii. — 3~30pri0s

3.30 pd]i. — 3~45p.n0:

3~45p.m. — 5,00 p.m.t

Lunch Braak

Mcthodolo~r
Progranmcs:
Tea

5.00 p.m.

i~aY~15th .July 1917 t Doparturo of Participents.
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WELCOME ~ BY PROF. B.~11FOKWAKXE, VICE-CHi~CELL~t

,

TO THE T~X~HNIC!~.LÂI)VISORY GROUP (T~.G,) ?1~fETINGON imc
PROJECT ON “THE DISPOSAL OF HUMAN EXCF~T~IN RURkL ~REAS”

,

TIJESD&Y 12TR JULY 1977

MR • CHAIRMAN
DI~2INGUISHEDSCIE~fTIFIC C0LLEAGUE~
LADY AND GEff2LI~1~4,

1 supposemy taak this morning is tuo fold: First, to welcome you to

Ghana, to Aehanti and ita eapital, Kumasi, and ee~cial1yto the University

of Science and Teolmology, 14y secondprivilege i~ to reatate the crucial

iinportanco and great expeotations which we attach to the asaignmentbefore

you.

You 411 prob~b].yregard the first act as the usual forma].ism to

which you have been aubjeotedat countiesa international conferences. As

for the second, 1 realise myself that 1 shal]. be preaching to the

oonverted.~ You 411 forgive me beoausemy remarke are addreauedmore

to the larger public who stand to benefit from your work,

It is my hope also that 1 shell be able to demanstrate the

solidarity of this University a~id of the country in general with your

group end what you are doing. Should the attonpt succeed, it would lend

oonsiderab].ewax~nth~nd sincerity to the woloome whioh 1 have much pleasuro

in extending to you.

Our Univorsity was founded sans twenty—five years ago as a College of

Science and Technology to train middie and high level manpower for the

industry, agriculturo and. the health servicos of an emergont nation. It

ie deemed to have fulfilled this taak with reasonable succose.

As the forma]. course offerings becamo well establiahed, the Univorsity

began to turn ite attention to rosea:rch, with conaiderab].e emphaaie 0fl

problem solving research. The hi~ levol manpowor assombied om the cempun
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realised thal they had to be more directly involved. in ~.dentifying and

doirig somothing about the probleme that face small scale and large ecalo

Industrios, the saliont factors that affoet the health of tho cc~ununity,

the bottieneoko and constraints that limit agricultural production, n~d

the circumatancoswhich generally frustrate well—meaning attcmpts to

improvo the quality of lifo especially for the rural folk who farm some

70 to 80~~of our people. Coneiderablo researcheffort has been dovoted

to this involvoment. In our Dopartment of ilousing and Planning Research,

for examplo, en intonsivo aearchis continuing into materials and

tochniquos for low cost housing. The Dopartrnunthas do~i~ed,and trained

interestod porsons to maflufacture~rolativolycheap comenl,-basodsanita.ry

ware ~toilct basina~sinke, latrino aquatting platos and eimilor producte

for the rural situation.

In another’dovelopmontthe Un.i~rersity,in ostablishing a tiow Medical

School in October 1975, decided to placo the emphasio of the school on

Community Hoalth and Proventive Medicine.

The govornmont of Ghana and the general public have respondedmost

favourably to this now thru.st of tho Univorsity’s offorts. It will be

recalled that the govcrnxncnt of Dr. Busia (1969—1912)made rural develop—

mont one of the oorncrstonesof its eocio—cconanicpolicy. The present

military govorrnn~ithas also doclarod “oolf—relianco” as a basic tonot of

its devolorinent polioy end has wolcomod ovory initiative which proinotes

the appilcation of appropriato techno1o~y in the country. You may

conciudo from all this that your work on “The Disposal of Human E~xcreta

in Rural Aroas” is of tromendousintorcot to this country and in particular

to this Univoi’Bity.
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Mr~Chainn~ui,1 ain informod.

is That aocordLng to a recent survoy by the ~lbHOO,, only 21% of the

1975 rura]. population in dovoloping countrica :tad adequateoxcrett

disposal facil&tios.

ii, Accordin~to the ~.977report of tho Uxocutivo D±roctorof the

United Nations ~nvircnmonta]. Pro~rsinno(UNEP), oxereta—borno

di~oaoootogothor wtth air.-.borne end voctor..borno diseasos

constitutc tho m~.jor~caus~sof ~orbidity and death in the

dovoloping èountS,ies~,

iii. Rocont ~±udic~ have nhown that through the provision of adoquato

facilitica for oxerota dispc~a:L, It i~ possiblo to reducoby over

6Y~,the jncjdonc’~ of di~oasos 3.jko cho].ora and ontorit±5.

iv. In apito of all this, adequate faci]J.tios for oxerota disposal are

woofully lacldng in many ~ura1 ar3as. The provialon of suc~h

facilitioa wiLi. not c’nly help i~i tho promoti on of rural hea].th~

It wl.U by implicaticn i~pru~.’o t~ctiî~ty in the rura]. aroas and

hop~ful1y help y~’wig ~ a~d~~on t~n’ai~othr d~cieion“to fliigrrto

~r not migratz” ~r. ~‘a.r~~iu’r~- r~ainingin thoir rural. homes.

Mr, Chairman, the w’r~-ot~the Toc1in~ccJ.Advisory Group is expoctod to

provido a basis for ays~amatic de~re1 )lfiflCLlt ~ Irit~od~ictionof offectivo

and socia).ly acco~tab1olatrinos for thu rura3. peer in tho dovoloping

oountrjoa. It is a ‘niission which r~us~havo en impact 0fl the quality of

lifo of tho poorost of the peei’ and ±taiLlportsnco’ cannot bo ovoromphaoi~od.

1 hopo you wil:’. onjc’y carrying o~.itthis crucial taak and on~oy doing

so ir~Kumasi a~*1in our U’-uvors4.ty. 1 notice that the organisers of tho

Conforonco havo playod down the p~iblic~ty aspocta of this norning’s funcUen.
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This is cortainly not to suggoat that your activities muat be a guarded

socrot. On the contrary your efforts and rosults must be givon the widost

publicity possiblo. Undor the present politica]. atmosphere in Ghana,

howover, the orgctnisors concludod., and 1 agreo with them, that any attompt

to uso the public media at this time might bo counter produotivo. At the

appropriato time tho public will bo informod without any rosorvation.

We aro happy and proud to be associatod with your work. Is this not

the boginning of the ond of that opa charactorised by the following storyt

“An African is allogod to havo visitod en English family, walking somo

distanco bofore roaching the houso. After ho had boon seatod for s~io

time the lady of the heuse asked him whothor ho would like to waehbis hands.

“No thank you”, ho said. Somotimo later the daughter ropoatod the

quostion with the sameresult. Tho father, suspocting that to nowcomor

was not cc»-ivarsantwith this finest of flnglish idians, again askod

the visitor whethor ho roally did not went to wash his hands, to which

the amusod visitor ropliod, “No thank you, 1 washod my hands against a

troo on uw wcty horo,”

Lady and gentlomon, again you are hoartily wolcanc to our University

and to Ghana,
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RURM~LIN~~~ CONSIDERED

M.1 ~IPIO4TI~~

Vajous types of classifications hc. o boon used in the

review or ovaluat-ion of excret-a diaposal systems. ~IkGNER&

L&i~i0IX (1958) in their review of ExeretaDioposal for Rural

ireas and Small Ccall~unitic’sclassifled their systemsinto

the privy method cnd the water carried methode5 GRAVA (1969),

dealing with “Aîipects of Water Pollution Control” classified.

his systemsinto iridividua]. systemsand networko. WINBLkD

(1974) 1nav~].uatingurwte disposal systemsfor urban low

income coxnmunitios in Africa divided thom ilLto tho following

throe oatogorioo: reraova]. systems(i.o. t1io~o hat involve

ool].ectjon and trane~orof the oxoreta for trettmont and/or

&lspoaal elsewh~’ re) ; infiltrati on sys tems which involve

abc3orption ond clieperaicci in soi]. and grouiichiatcr, and on—

site destruction rElteIne. In his reviow of compost latrinos,

howover, WIi,~DLkDclaFisifioci his systems into cliecontinuous,

alternating, and continuouc systems0 And BL~CKfl0~E~

(1916) clasoifioci their systemsinto waterborno and non—

waterbornesystoms. It would app~arfrom ~he foregoing, that

thoro is no ‘;ci~rally acceptedclassificatiori systorn, the

choice of’ mothod of classification being m:~deto meet the

purpose of the revinu,

In the pre3ont study, the objective is to idontif~

latrine types suitablo for the rura]. poor0 For this purpose

the operational mothod of classification Is concidcred

appropd.ate.
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This method employs two operationa].charaotristics for

olassifying the latrines, naniely, the location of the disposal

site ro].ative to ~he defaecation site and whethci’ water is a

nocesaaryrequireLlent for the operation of the system. Thus

a s~’stem may be en off—site d.isposa]. system er en on-.site

d.ispoaal Dystemnp in additicin, It may be wator..dopendentop

water—indopendont. Four broad.catogories are i,hereforo

identi±’iablo as fol].ows:

(1) Off-.site irater—independentsysteme

(ii) 0ff—~itewater—depondent systems

(iii) on.-aito watcr—indopendent systems

(iv) C~i-.oitowator-..dopondent systems

1.42 CU~?O~E~i

In ~oneral en excrota dioposal ~ystem may have up to 5

oomponcnt~,as followat

(i) Enclosure or Supors~iuct-ure

(ii) Defaecation unit

(jij) Excreta Transfer system

(Iv) Tx’eatment systom

(v) Disposal system.

The purposeof the enciosuro er :iuperstructure is to prOVido

privr.ey ~o the user and protect hin and the latrino from the elementa

of the ucather. The type of superstrncture is not neesesarily

pecu.].iar to the type of latrino. It in chosenmainly from stand—

point of avçtilable resourco~and t ‘chnolo~r as well as econonic and

acathotic conaidorations, For this r~sonthe auporstructureimlil

not be inciuded in this roview. Houcvor, It is recognised that the
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sucoesaof a ].atrine prograame may be largely influenced,by the cost

and durability of the superstrueture,

The defaecation unit hae two porta, namely the deyice on which the usur

sits or oquats for defaeeation as well as the receptacle into which fresh

excreta Initially drop. Although there may be similarities in the soats or

aquatting plates, wide differences occur in the design of the rocoptacles.

The oxcreta tranefer systom is the means by whioh oxorota in the

receptaolo are tranuferred to the point of treatment and/er disposal. It

is a necossarypart of off—site disposa]. systems; and It occurs in some en—

sito dispesal systems, It may consist of a carriage medium ouch as water and

a carriago system such as a pipe, vohicle, cart, er man (scavengor), The

driving Coree for oerriage may be the gravitationa]. force, pressureinducod

by puzaping, vacuum, automobile power, onima]. power, er man powor.

The troatmont systemis the meens wheroby the excreta togethor with its

carrior medium is propared for dispesal to ensure that the wasto bad is

within the wastô assimilative capacity of the dieposa3.medium, having regard
to ocobogica]. considorationsand boneficia]. uses af the medium. Physical,

biological, and chemica]. procossos are usod for the troatment.

The final dieposal is made into a water er a soli medium. It may also

bo madeby ro—uso of tho waste procb.tot for purposes like agriculburo. As

a rulo, troatment continuas te tako placo In the dispesalmedium. Thus

sewagouith en Initial Biechemical Oxygen Domand (BOD) of 300mg/i may be

troatod to roduco the BOD to 3Omg/l bofere dispesa].. And folletring

disposal dilution and furthor physica]. and biological processoswill.

roduco tho BOD to a negligibbo amount, ‘n this review, such troatmont

taking piano in a final disposal modiumn will net normally bo regarded as

troabnont, The term treatment will therefore be reatrictod to en

artificial facility for reducing waste strength or otherwiso proparing

the wasto for usa or disposal.



z

3



31
Â4,3 0FF SUE 2~L—ïI~EPEhDE1~T~

.4.3,1 ~çkot Lat~~

The defaecatjonu~it of this systom concist3 of a bucket placod

in a cofleotjon ci’~u~ïbcrsitua-tod. bebow a coa’1. or a equatting plato.

Exereta fali diroctly into the buck~tduringdi~aocation,

The buckot may bo made of seamlessgalvani~icdiron, rubber,

whi~o cnainel, er oven woven bamboo. It ja about 38cm in diameter

at the top, and 30cm doop. It is provided. with two handlos Lor

lifting and carryin~. Pigurc 1 dopiets a typica]. bucket latrine,

Tranafor of the oxerota for troatment and/or d.iaposal. requiros

initial manuaj.hand1tn~of the buck~t. The buckot may be lift~d.

and carried away by consorvancylabourors who roplaco the colboctod

bucket by a clean bucket, Sotiotimes the oxoroto. in the buckot

may be*carriod. £nray eithor ~s a heaclload or as a buckot cartage 0fl

a bwnboo polo acro~iuthe shoulder; a].ternatively it may be

oarri”d away in a uheol barrow or in a apociaj.ly do~i~edmotorised.

truck.

Traatmont mothodS include d.ilution and truatnent in pondn,

dJ.gostionand. methano production, activated s1uc1~e treatment,.and

Inc inoratiem.

iPinal diepo~almay inciudo buricil in shallow t~enohes, dischargo

into rivc.rs or the sea, er re—use on the land.

It has tho advantagoof 10w insta].].ation oost; end It doos

not roquiro water for its operation other than for bucket
1

oloaning. It is hci~ovoroxpenaivo to oporato; furthermoro the

latrino azoa is ofton ooibed with night—aoil rosulting in ~ightly

oonditions, croatinn of odoupa, end ac~cesaibilityof flios to the

faocoa• Buckote are not hygi4Jnicr.lly obo~ned.botween usoa, and.
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spillctge of the oxcrcta occurs in the vicinity of the latrino and

along the transport route, The labourors einployed are oxposod. to

cxcreta—borno diseases, and thoy ofton carry a social ati~na.

M,3,2 Vault Latrjnes

Tho dofaecatjon unit of thc. vault latrino consiots of a toilet

bowl or a aquatting plato. The recoptaclo is normally a procast

concrete vontod vau].t which rocojvos excroto. oither directly er

through a hand—fluch water soal. Thus although tho oporr.tions of the

system may depend upon water, it is not necossarily wntur-.dopendent.

The tranafor systom may vary from place to placo. In Taiwan, for

Inatanco, a dipper buckot is usod for colloction of the oxcrota. In

Japon, howovor, colloction ja done o.t intervals of 3 to 4 weeks by

battory oporatod electric vacuuni carts and vacutun trucks. The

electric carts are drivon sololy by a single oloctric motor to

which tho vacuum pump is also couplod. After colloction from about

15 housos the vacuum cart tranafors its contante to a largor vacuum

truck for transport to a troatmunt plant eithor dircotly er through

a ptunping station. Instoad of electric vacuum cartf3 ünd trucks, rt

hand or mula drctwn cart mc,y bo usod.

Its advctntagos inciudo bow initial coat and floxibility. It

could also bond itsolf to hygienic opofation, and water is not a pro—

roquisite; howevor, under rura]. oonditions whoro inotorisod. vohicbos

may not be availabbo, it can be associated with poor Iiy~ionic

prn.ot loos, odour during colloction, and advorso socioboeica].

factors. The roljanco on trucice ~nd motorizod carts can laad to

high oporational costa and maintonanco probbems.
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~4•4 ~ SÏ3T~

..L4.4.1~ Conven ~

The oonvontiona]. seweragosystem oonsiets of a defaeo~bton

unit folbowod by a soworago system wh.ich ie madeup of eewors

and appurtonancce for traxis for of the exorcta and ito earz’iage

water to a troL~trauntunit for treatment end diaposals

The dofaccation unit consista of a glazed. ceramic seating

bow]. or aquatting plato fixed to a trap which maintains a

water sea]. he.viri~e~d.opth of 5.-? cm, Exorota fali direotly

into tho pan of the water cboset from which It is flushed out

into the soworago systom by about 10 litros of water obtained.

oithor from a cj~terner diract from the main,

The ~oworago system oonnista of a notwork of pipes,

genoraï].ydeei~iodto c~1owby gravity, togother with manhoboa~

pumping etation~ j and other re1ev~ntappurtohancos~

Vcirious mothods of treatment are uuod in processing the

sowage for diapo~a1~the choice of mothod being dl.ctated. by

the quantity of sewago,avajlable space aS woU as oconanio,

social, and ecobo~ç~.ca1 considorations. Somo of the troalzent -

methods involve the use of Imhoff tanks, oxidation ponds and

ditohes, trick:Ling filters, activated sludgo systems,and

aludge digestore.

Fina]. die pooal is gonorally mado into a body of water.

The system is cot~venient, hygienic, aM easy to use.

It is particularly suitod for large ocunxaunitiQo. But the

transfor and txoa~onto~iponontsrcsquire a largo capitd outlay

for th~.ir innta].lation.
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are ezpenzivo to operate and maintain, and the

töcbnology for thoir proper maintenanceis high.

For these reaaonszuany urban oommunities in dovoloping

oountries are still trithout canventional soworaLu systems,

They are clearly beyoud the meanaof the rura]. peer.

A4 • 5 .Q~j~SITEWATER—INDEPEITD111’:T SYLSTEhS

There are two types of on—site water—independentiyntens,

They are the dry pit 1;~br~ncsystemsand the compost er

mauldering toilet systeris,

Thero are also two h~sic types of dry pit latrino systems,

nnmely, the direct pit end the off—set pit latrine 3yt.4teus. In

the direot pit system the pit is bocated directly bobow

the- aquatting plato wheroab in the offsset pit latrine, the

pit Ir vertically out of ciignment with the aquatting plate and

superstnicturo. Exampbos of the direct pit latrine are the

conventional pit latrine, the ventod pit latrine, and the

boreholé latx9.ne. An crampbeof the off’-’set pit iatrino is

the Reid’s Odourbeas Earth Closet (ROEC).

The compost lat rines have two distinct ive featu.rea; these

relate to the treatment and the disposal systems. Unlike the

treatment systemsof ether varieties of latrinea, the compost

latrine treatinent systen oporates not only on excreta but also

on refuse and other vegetabbe wastes, This requires oducation

of the ussr to ensuro regular addition of appropriate qunntities

of reftise. Socond].y, the treated waste is not cUaposed of into

an environmenta]. medium ui theut any prior ijanediate uce; en the

contrary, the treated vaste ,roduct is usabie as a fertilizer er





sot]. oonditioner to proiaote food production or gardening.

Ccxipo~tlatrino structure~ are, o.s a ru.bo, permanent structures.

1.5.1 Conventi Pit Lati~j~

The de~aeoation wilt of the oonventional.pit latrine ie a

aquatting platform or seat p].aced directly ov’r a pit. The platform

may bo made of wood or concrete, and Is gancrc.lly provided. with a

foot rest and a contra]. oponing through whlch oxorota and ablution

materia]. fali diroct].y into tho pit bobow. The pit is a relativ6].y

largo volume holo dug in the ground with any available tool to a

convcnient dopth, Its shapemay bo circul~~r or rootan~ular; but

for houschold lr.trinos, the moet popular shapo Is oircular.

~. single ftuBily pit may normally have a diameter of 90 to 110 cm

anda dopth of about 240 cm. 55 litre of pit volume per poreon

per year is normally requ.Irod under d.ty subooil conditions.

Fig 2 depiots a typjeal pit latrine.

It has no provision for oxcrcta tran�ifor booause the pit

which sorv~osas part of the defaocation unit also sex’ves as the

sito for fina]. di~poea]. in the soli. ~ccrc’ta and ablution

inatoria]. whlch La].]. into the pit undergo enaerobic digostion

andvolume reduction.

Normally, a~te.r every uee~ the freoli w~orota are oxpected

to bo oovered uith oarth or come other avai].abbe jnort material~

Whon the pit je fillod ~dthin about 60 cm below the ground level,

It is filbod up to ground bevel with earth, a now pit is dug,

and the suporstructuo is traneferred frc&n th~ old to the new

pit.
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It has the adventago that no speels]. equipmont ~s

required. for its construction, and the toohno].ogy for its

~onetruotion and oporation ie simple and well w:Lthin the

soopo of rural peopbo. It Is inexponslvo to oonstruct or

operato, and it doos not require water for its operation.

Whon proporly usod it cnn bo hygionic and aontotica].ly

acooptablo

Ita domorits inc].udo its poesiblo associationwith

odours and f].ioe whon tho exorota level gcto within 100 or

70 cm from the top er whon It is improporly oporated.

Anothor disadvantago is the possible caving in of pit wails;

but this een bo proventod by lining the wall of tho pit with

bricke er other suitab.1.o materiale Still enothor limitation

is tho progrossivoroduction in the capacity of the pit.

M.5.2 Yioyitod_~it_L~trj~.

Dovolopod in ilhodosio. by ~ (1977) the defaeoation

wilt of the vontod. pit latrino is a concroto slab p].aced

d.lxootly over a ~,it ~ Tho slab has tWo holoe; one of them

ie tho oquatting hobo and. jts immodiato ourrou.ndingsare

made concavo to faollitato cleaning. The o ocond. holo which

is 20 cm in diamotor Is fittod with a vont pipo 2.5 m hi~i

having n d.iamotor not loss than 15 cm~

kt the top tho vent pipo bolle outwardo to approximatoly

25 cm diamotor. This bolbod aporturo Is covorod with glasa

fibro mooh to prov.’nt passageof files and moequitoos.
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The suporetruoture is kept small and. daric with only sufficiont

light fo~tho usor to soos

The etrongost light roaoh.tng the pit comes from tho vent

pipo. 1.a a roau].t du.ring tho day files that brood in the pit

or ontor the pit are attractod to the top of tho vent pipo

~qiiorothoy atay til]. thoy dio• Fig 3 shows the vontedpit

latrino.

Tho vontod pit pri’ry is fly—froo and. ad.our.~frco~It is

ro].ativo].y inexponsiva to construct although tho vont pipo een

add. ooneidorably to the oost. Its principa]. disadvantagusare

posoiblo caving—in (whicii cnn be provonted 1f It is iinod~)~

cnd. progressivo roductiori of its capacity.

M.5.3 Qf~..sotDry Pit L~trin~

¶~hisis et special type of pit latrino which diffors from

the convontiona]. pit latrino in two roapocta. Pirat].y~

instoad of tho pit boing bocated. diroctly bobow the soat er

aquatting plato, it is locatod adjacont to the aquatting

plato such that the noar face, of the pit le in line with the

outor face of tho clonot building. Boing vort~ 6a31],y out~f

aligninent with the squatting plate,~ the pit is connected to t~e

squatting ho].e either by a curved converging pipe er by a ~mooth

surfaced inclined pipe, set at angle of between 50 and 600 to

the horizontal. Secondly the pit is ventilated such that a draught

of air fiows continously from the cboset room down the incilned

connecting pipe for exhaustion through a vent pipe which must be

taller than the topmost part of the latrine building.
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Patontod in 1944 in South Lfrica wh~roIt is 1mo~rnas

Roidts OdourloesEarth Closet (R.0~E.C.), it ±~claimod to ‘ee

odou.rlosa and fiy—froo. Ito opcration roquiros that the ooat

or equatting hole should not be covorod with a lid,

lig. 4 shows ono type of an off—aet dry pit lcttrino boing

fiold—testod in Tanzania, ~îhcro nocoseary tho pit may bo linod~

leaving woop holus for soopago. The systom cnn bo usod for

indj.vidual housohoids er as cominunnl latrinos when a row of

olosots een bo constructoci onder ono roof, It is, howovor~

rccommcndcdthat in such a caso dividing wails must bo builk

up from the bottom of thu pit to cover lovel~ and partition

walle should bo made airtight for succoosful oporation of

the draught systom. Each olosot should also bo providod with

its own vont pipo.

Tho ad ntagos of this systom over the direct pit

latrino include the Lollowingt It Is od.ourloso and fly.-freo~

and thoro is po~sibility for omptying the pit contonto without

disturbing tho structuro. It cnn thoreforo sorvo as a

permanentlatrino, Furth~rmoro,ik oporatos without uatcr.

Its principal disadvantogois n rolativoly high. r cost

duo to the installation of ~ho inclinod connooting pipo and.

vent pipo~and duo to -tho provision of a romovablo roinforcod

concrete cover.

14.5.4 Boroholo Latri~

This is a ~pocial ty~o of pit latrino which consicte o~Û

a holo 30 to 40 cm in dioiiwtor dug in fairly soft soli by a

special hand boring au~r to a dopth of about 6 m er 1 m below
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the ground water tab].o. ~his ho].o, to~othar wlth a a~uarcer

rootangular oonoroto aquattingplato, constitutee the dofaeoation

unit. Tho narrownosaof the holo mokos It toe dark for fijos to

entor. In looso soi]. or sandy area, the holo is linod with bamboo~

woodon p].anking, oarthenwaro rings, or oil drums to provont caving

in of the soli, L.n oarth mound is £ina].ly built around the bore,

It ja iUuatrated in Fig. 5.

in th~ca~o of the pit latrino~ thc boroho].e also

oorvoe as the sito for fins]. disposal. Tho oporation of the

latrino is also basloally tho same as that of the convontional

pit latrino, Sludgo acaumulationhas boon ostimatod to bo about

56 to 170 litros por 1000 usos.

It is ohoaply and q~uic~lyinstallcd~ It is hygionic~

Oporateø with no fly nulaanco, roquirca Minima]. inaintonanco,

and doos not roquiro water.

Its domarits inciudo the foUowing$

(1) The boroholo roquirco a special tool for boring,

The praotical problom of providing and oporctting

the augor may peso a handicap.

(ii) The narrow boro limits its ccipr.city.

(iii) It may bo odorous ~rn It gots fillod within ono to

two motors from tho top.

(iv) In very looso soil It may cavo in.

(v) It is not a pormanont latrino.

~horo ground conditions are favourablo it may bo suitablo

for a small fanily; but It is not Buitablo for common usa by

a numbor of frimilios or in a public placo.
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*4.5.5 VietnameseDoub)~3aultLatrine

Also latown as the double septlo tank, the Vietnamese

double—vault latrine consiets of a watertlg~tvault With two

oompartmcmts that are used alternately first lor defsecatlon

and than for composting, lJnlike other compost or mouldering

tollots,urlne 13 soparatedfrom the faeoos to avoid excessive

nltrogen in the compostingmateria], This is done by means of

a special groove tihich diverts urine into a separate container.

lIg. 6 Shows one dosI~ of the Vletnamoso Double—Vault Latrino.

Before a vault is put into usa for defaooatlon, a layer of

ashes er lima is appllod to the floor of the vault. £lse, after

eaoh usa, wood ashesare sprinkled ovor the faooes to absorb

odeura, and the dofaocationhele is closoci w±th a woeden lid.

Whon the vault in uso is almost full, the centents are lovellod

with aatiok, and It is fillad to the top with ashos. Any

openlngsare than soa].odwith linie cement er oluy; and the

materia]a are allesrod to undcrgo compestïnc fei’ at bast 2 months.

- To sorvo a fwxily of 5—10 parsono the vault roquired is

1 .2m wide, O.7m docp and 1,.7m long. Construction matorials

that oan bo usod includo day, lima mortar, stono, rantmed carth,

bamboowatt].o, unbaked bricke, and concrete,

It Is roportod that BS% roduotlen of intostinal worm ova

oan ho aohiovod uithin 6 weeks. The systom has boon used

cxtonsivo]y in Vietnazi. 11owover, its suoeosadoponda upon

effoctlvo oduontion of the user and oultural acceptabillty of

the nood to extract and use the conpostadmaterial.







4

t



50
A4.5.6 Cot:iuzj Latr1.x~o

tk~ve1opod by Shri Lppaaaheb Patwardan, the first Gopuri latrine

was inatallod. in a village callod Gopuri locatad in the Ratnangiri

District of N&mrastra Stato in India.

Tho troal~nont unit consiats of two pits usod altornatoly, wh.Ich

also servo as tho part of the defaecation unit which receives the

fresh oxerota. The aquatting p].ate is mountod. en tho pit in usa

wh.tle tho othor pit is covorod. with a plain galvaniaod iron ~hoet

in a woeden frcmo. Also mountod on the pits is a common vent pipo.

Natorials like ciry oarth, aah~ pLtddy husk, garbago~ or hey, are

addod to the nightsoil for cianposting. Uhon both pits aro full the

contante of the first to bo fiflod up aro rorjiovod through docra

located at the back of the pits, the gr~atorpart of which is

locatod abovo ground as illuatratod in Figuro 7.

Ldvantagos c].ajmod for this latrino inc].udo the ~o1iowingt It

oporatos without water; It is simple, choap, and oasy to build; It

yiolds a usoful. product, holp~ in the disposal not on].y of oxoreta

but also of garbago. It is roported. to ho capablo of oporatlon

wjthout of fensivo odours er files,

Its disadvctntago is the nood. to rolooato tho aquatting plato

from time to time. Tho product also roqulros further ccmposting

to roduco risk of ha].ainthic infootion. Tho additlonal ccxaposting

timo is howovor not lowwn.

*4.5.7 Mltrum_L&trino

Also 1a~o~mas t.ho Clivua, Mu].trum 18 a compost latrino

oonsisting of a concrete or a profabricatod fiborgisas container

with a aloping floor. Tho slopo of tho floor niust be
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betweert 1 in i4 and 1 in 3 (i.e. 1~ and 185°). The container

is divided into three communicatirig compartrnerits, each fitted with

a lid-covered opening the first is as a non-water seal toilet bowi,

the second is used as a kitchen refuse chute, and the third is

used for removing the end-product. The third compartment bas an

air intake, and, through inverted V-shaped er inverted V-shaped

conduits, the air is drawn threugh the compost to a vent pipe. Both

air intdke and vent pipe are covered with fine wire sereen te exclude

insects and vermin. Fig. 8 shows ene type of the Multrum beirig

studied in Tanzania.

The unit can bo installod eithor as an intogra]. part of a

bouso er attachod to c~n outhousoprivy. It may bo placod oithor

in a basomont or part].y bolow ground.

Boforo boing put into oporation for tho first time, the fboor

of tho containor Ie oovorod with a layor of poat or humus—rich

gardensoli and. grass.-cuttingo. The soil layor absorba liquids

whilo tho ooii4raos mix providos a microbia]. sood for tho

oxidation procosa.

Tho and product is ~eo~podout for the first tjmo aftor fi”o

years, and thereafter annually. The finished compost is reported to

bo free from pathogonio organisme and odoure.

Ite wlvantagos aro similar to thoso listod for tho Gopuri

latrino. In addition the aloping floor onablos the moet stabilizod

compost to ho puahod to tho lowost part from whoro It ie colloctod..

The long dotontion timo and the aoration ho3.ps to comploto the

etabilization procosa thoroby making It poasiblo to uso tho compost

immodiatoly It is oollootod.

Tho prinoipni drauback is the eizo end prico of tho unit. ~1horo
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water je used. for ablutien accumulation of czcocswater in the

lIultrun ecn interfc.rc with the eeuposting precesc0

(4.4,5,8 litafiti Latrino

1~sillustratod in Fig~9, the Utafiti latrine is basically
the sono as the Ilultrun with the following spocia]. features. The

squatting plato ineerporatesa flap—trap to reduco odeursand

accossib;]ity of the latrine eontents to flis and vcruin. No

V—shaped or U—snrpod churniels are uaed; end length of

abserp-tientrench is previcted for the disposal ef excoss liquid.

In additien, unlilce the Muitrun, it is open at tho bottem.

The systen is likely te have all the acivantages of the hu1trun~

In addi.tion the oonstruotion is likely to bo ohoapor.

Its porfomanoe is currently being tosted in Tanzania.

b.4.5.9 The Single Coj~artncntUtafiti Latrine

Fig. 10 shows the single oeupartuont Utafiti latrino. Its

feeturos are the saue as thu oeriventional Utafiti Latrino oxoopt

that it dees not have a second chonbor betwoen the dofaocation

chenhor and the absorption treneh. It is simlior and cheapor

than the conventional Utafiti; and its ~erfe:iunoo Is currontly

boing tostod in rilanzania whoro It was devoleped..

L4,5.10 SiUfrld Vcult~.pc~

In the U,H.O, coupost 1.atrinus exerota, housoheld refuse,

anir~ialnanuro,, end urino-.seakod oarth er strcw are oonpostod undor

antierobic conditions • The conpocting proc000 is a iiiodil’iccti en of

tho Bangaloro pr00055i

The sinî~lo—vaultoaipost latrino consists of a pit, nuch the
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sai~c as the convontional pit latrino on which ie plaood a equatting

plato through vihich oxcreta and the other natei’iale to bo couposted

fe.ll to tho pit. The botten of the pit is covorod with grass

cuttings, fine leavos, garbago, and paper. During operation, a

fow kilogrons of grass and fine—texturod leavos aro thrown into

the pit. ~&no~auplois shoiit in Fig. 10.

£i4 .5.11 Qlf—Sct Single Vault Latrino

This is a nodification of’ the Rejd’~OdourlesaE~.rthClo~et.

In placo of a horn-.shapodchuto, a 15—cri disjnctcir PVC drain

pipo is usod as a chuto to transfor the oxcrota to en off—Sot

vault1 as shown in Fig. 12.

The usa of a etrcdght drain pipo in placo of a horni-shhpod

chuto oinp~.ifios construction; but at the sano tirto It promotos

the tondoncy for fcecal nattor to stick to tho inelinod pipo fairly

closo to the equatting level, thoroby facilitating accossibility

of flios to such faoccs. Poriodic clesninG of the chuto with a

brush having a lona liradio is roq~iircd.

A.4.5.12 Off—Sot Co1~oejTr’uitLatrine

Illuetratod in i?ig. 13, this latrine coubinoe the foatures of

tho Nultrun ~i1th thoso of the Roid’s Odourloes L~arth C].osot.

In the convontional !lultruu the toilot suporstructuro is

locatod diructly abovo the caiposting chcn’bor. But in the Off-&~t

Conpost Vctult Latrine, the conposting chaubor Is located outsido

the cloect roon thuroby riaking it oa~ior to inste.ll It in existing

buildings.
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Whoro compost latrine~ are culturally accoptablo, the off—eet

compost vault uould appear to be en iiaprovoncnt over the

convontional hultrun.

M.5.13 Qff—Sot Corm~pjtL-~rj

Illustrateci in Fi~,14, it is basicr.lly like the off—set pit

latrino with n etrai~ht inclinod pipo oxcopL ~hat it is de~i~ud

to accept Dofuso and to oporato as a compost toilet. 4~1though a

vent ie provided, no air inluts or invcrtod vontilation channols

aro providod. It is thorofore likely to oparato uostly as c.n

anaorobic compost latrino. Tho composting rato is thoroforo

likoly to be slow. It is stil]. being field—tostod.
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L4.6 0N-SITE WKTER-DEPENDEN1I SYSPfl12

14.6.1 kq~tPrjvy

The aquc privy cansiet8 of a vontod water—tight tank containing

water inte uhich dips a chute er a drop pipo hanging from the

latrino floer as shoun in Fig. 15.

Excrota fali threugh the drop pipo into the tank where they

displaco art equivctlont volume of water threugh an evLrflew arrctnga—

wint into an adjacent soil absorption syston for final disposal.

The excrota undorgo anaorobic digostieit In the tank leaving en

accunulation of digosted sludgo which must be reEloved for

disposal at intervals of about 5—10 yeers.

It can be usod both as a demestic er a 000murla]. latrino. When

usod for a fadly liquid capacity of in3 ~por family Is rocennended,

and a liquid depth of 1 to 1 .5 n ie naintaunod.

As a trcrttnunt facility is is analogeusto the eeptic tank er

Inhoff tank. Thoro is thorofa-o a tendoncy for scun to devolop en

the liquid. top. This must be disintegratod daily using a p].unger

with a 10 cm disc at its end. Succoesfu]. oporation doponds upon

the relativo rujeunt of water in tho privy. Poriodic additien of

water is dosirable.

It has a lew water requiromont but it cnn ho oxponsivo te

inatafl. ~npropor].y unintained, It is associated with edours and

nuisance.fron flios which cnn gain acceSate privy centents in

the chuto
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A4.6.2 Botwnn~Type BToilot

This is a donc~ticaqua privy dosi~iod not only for cxcreta

collection, truatuunt, ctnc~ disposal, but also for cøllcction of

other housohold liquid wastos. The dofaccation unit conslats of

a circular podost-]. dcsigncd to induco spiral flcw during flush~ig.

Bolow its nu is en unlot from the waeh bccsun.

Tho sept10 chanbor is so locatod that half of it is bolow tho

c].osot room whilo the other half is outsiclo. This arrangomont

allowo the chuto from tho podostal to dipbolow tho chanbor water level

whllo providing art oxternal accose rrnriholo for dosludging whon

nocossary. Fig. 16 is en illustrab.ion of tho toilet.

Its principe]. adventago con~Istsin the provision for accopting

other housohold ].iquid wastos, thoroby ovorcordng the problom of

inaduqwtto water contont in sono aqua pi~ivios. This advantagomay

provo to bo a pos~iblo disadvantagoif oxcossivo wator is usod

thoroby roducing the dotontion poniod unduly a~idliniting tho oztcnt

of treattient in the pnivy chanbor. Art adequatesoi]. absorption

systom ie noceesary for proper oporation.

£~4.6.3Soptic Tr.nkLa,trin~

The soptic tank latrino has foaturos of both tho convontional

soptic tank systom and the aqua privy. Like tho convontiona]. soptic

tank syston, It consiots of a water 3oct]. bcM]. or equatting plato, ~‘.

wator—ti~it concroto box or septic ch~bd~and a soil abaorpti.on

syetci~i. Howovor, whoroaa in the convontiona]. ooptio tank syston,

the water Bon]. beu]. or squatting plato is locc.tod away from tho

sopttio ohczibor to which It le connc,ctod by o. pipo, in the soptic









67

tri~k latrino, tho water saai squatting plato is locatod diroctly

abovo tho soptio ohanbor as showa in Fig. 17. It is in this

roopoot that It reseublos tho ctqua privy in that both of than

havo a wator—ti~ht soptio ch~ribor locatod iLlr.1cdiato3~r bolow tho

equatting plato; end the ovorfiow froEl thoir rospootivo soptio

chwboi~gcee out for disposal in a soli aboox~ption pit er troneh,

T.he difforonco bot~roon the septie tank latrino and the aqua privy

hoe in the uso of iL wator saai bowi in tho caso of one whoroas

tho othor omploys a chuto that ciips into tho wtv~or in the soptio

chanbor.

The sept10 tank latrino consiets of a wator—tight tank

145 cn x 60 en x 90 cm doop bolow tho water 1mb. Thoro are two

hanging baffios dipping 22.5 en into the water and projocting 15 om

abovo It. It has a 10 oti offluent pipo with a light trap to

provont fly brooding. This pipo load~ to en affluu~t channol.

A dip pipo end a oludgo va).vo are providod for dooludging onco a

yoar or ovory six tionths. To allow siudgo to bo withdra~ni at

ground lovol, tho tank may bo built in out and fl11, about 45 cm

into the ground and 85 en abovo. The wai.ls of the tank r.iay bo

built of briok in hiuo nortar plastorod with couont insido; cfld

thcy may bo protected by a bank of octrth outsido.

It is an improvement over the acj~~rivy, the borehoi.e latrine,

and the pit pr’ivy in that, gJ.ven proper maintemix~e and operation,

It can have a lor~life. It is also odourless and fly-free.

Its disadvaitages inciude high cost and the need for periodic

desludging.
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Whoro a wator oor.]. ie usod jts water roquirouc..nto riay provo

to bo a handicap.

M.6 .4 Chjnc2c Tw Pr.rLjtLons—Throçj—Tank~_Toilet

Dooi~iod in n’oponso to Chairnrtn haot~appea]. to “completely

olirtinato the cchistoouniaeis”, the Chinese t~ro—pctrtitions—throo—

tank—toilet hao throc pnincipal couponertts, n~.ioly, a dofaecation

unit, ~ ahorL tranofer unit, and. ii troetuent unit.

Tho dofa~~cr.tion unit is a closot providod with eha].low

equatting pito er witli buckota. The tror.trtcnt urdt is a

throo—tenk trir.n~ulc’.r arr~ngoL1~nt.Tho fir~t two tanks are aach

dosj~od to 11c.vc. rt cap~tcity for 1.0 days ~rod.uction of oxcrota

whj].o the thjr1 tank is desi~ncdfor 30 d~tyS production. Total

tank capacity i~ thorufo~’o for 50 dttys caiacity calculatod 0fl tho

basis of 2 li~rc~oof oxcrota p~r poreon por (ay. (This inciudos

the oxcruta nnd ~ho w~torusod for buckct ‘irashing). I~’j~ure15

shows a okotch of tho thrco tanks in ijne.

~xcreta frori th~clo~otdrop into en c~crcta colloction ~rou~i

bujlt with a slopo not icas than 38°. ThL trou~his constructod

to ~::cludo 1i~ht rtn’, hencu, flios. It is connectod to the first

of the throc tanks i)y ;~oanoof a 30 cii lon~~:crota clip trouh

having a dopo of

The fir~ ~ Lanic iihj.ch sorves aS the fr oh oxcrota inlot tank

is first filled ~dth irrtcr up to the level of the oponin~that

lcad~to thu oe~ndtr.nk. The connuctionbetucon the socond and

tjiird tanke is sub ~orç~odto onsure anaerobi.c cunditiona. Dif~c8tOd
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oxorota are ruriovod l’roLl the thix’d tank for c~Cricultural usos,

care boing tflkon to lor.vo onough excreta in the tank to onsuro

continuod subucr~cnccof the inlet of tho socond tank to the

third tank.

The ~yttori has tho advantago o~low waLor roquiroucnt at~use

of the end product for ngricultur’ai. purposos. flo~cntstudies

indicato~ howovor, that the capacity of tho eccond tank uay have

to bo incro~tsod to inprove tho officioncy of dostruction of

Ascarid oggs.

i~4.6.5 ~WlJ.LcLtrino

Uao known :w a water soal pit latrinc. and as a direçt pit

Ïatrino, tho dug well lrttrino is basically the sano as the

convontïonai pit latrino oxcopt that instoctd of a equattirig plato

or a suat f’ron uhjch oxcrota fal]. diroctly into the pit below, tho

equatting plato of the du~well lat rino hac an intogr~l tri~p which

providos a wator soej. of about 2 en as shown in 1~ig. 19. This is

a hond flush equatting platç roportud to havo boon dovolopod in

Coylon, The ablution water usod ordinarily is sufficiont to

flush tho plato and oject the ox~rota into tho pit whtch is

locatod cU.roctly bclou tho wator sea]..

To provont caving in, the pit is ].inod ~ith loca]].y ri~do

pottory ringo ab’,ut 20 to 30 en docp. Abricic or eoncroto ring

about 4 en doop j~ 1rovjdud. Tho squattj~ng plabo is instr.llod

about 22.5 en rbovo the ground lqvol tQ provent rr.in wator frou

gottïng into tho pit diroçtly.
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Whon tho pit ie fillod up, a now pit ecn be dug eloso by and

the saxio water ecn]. equatting plato ecn bo placod over the pit.

The dug well latriiio is o.esthotically con~unis.].; It is

od.ourloss wkd such that files do not have accoso to the ozcrota.

The construction is sinplo, nnd doen nöt roquiro special oquip:iont.

The coot is not oxoosoivo, ond It con bç inotallod closo to a

heusewithout oroLting any nuisonco. Its water roquiromonte are

low.

On tho other hand the latrino is not porrnc~nont,a now latrino

becôning nocossary ovory tine a pit is fillod. Unloas water is

roadily availablo, proper mainton~co ie not appliod.

M.6.6 I(h~at~hçL~trin,~,

The sea]. of tho khatghaz’ latrino conelste of a caiont pan to

which is c~ttachodon automa CF.lly oporatoci galvenizod iron plato.

Tho plato sarvoè a~a *~itot ~ea1 wjtb a 8riall c~ucz1tit~of watorç

~1ith the vruight oftho’ o~crâta~an~’ablution ~rat~’~tho pï!lto o~ptios

ite content into the troatuent t~tnk bol~rand rovÔrtB ~tsèIf to the

origi~ia3.positio~autortiôally~. Tho nightsoil sticking to~tho

p1.atQ is wctshâd away by th~ ablution water. It is il~.ti~tratod in

• A trö~tuent tank c1ooj~od for 10 tô 12 u3erB oon~letsof a

i~iasonrychonbor 1 ,3ti x in x iti togothur with an cuxiliary tc~kof

0.3zax 0,3ti x 1~. l~ff1uontfrom tho auxiliary ~‘c~ikie di~crti~d

into ~idjoining rc-fuso pits to accol~x’atodoco~ipoei~.~bf tho

rofusci. The partially deccuposod.oxorOta is coliootbd pexiodically

~rcn tho tanks for uoo as ~xcnure,
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It is reportcc’t to be odourlosc and fly—froo. It yiolds

materia]. that is usec]. as f~~rtilÎzor. But th ncchanica].ly oporatec3

solf—fluching water sea]. dovice is liablo to f’~l1 into disropair

in a rural area, and thoroby laad to odour prociuction and fly

nuisancc. HoiTovor, a nuLtbor of the khatghar ltttrinos are reported

to bo functioning satisfactorily in the I’tah-arachtra State of India,

i~4,6 •7 ~~er~ato 3~1f~21uchin~LLa~rino

Dovolopcd by the Blair Research Laboratory in Rhodosia, this

latrino rolios on a water soal that is forued by water held in a

pan bonoath a wido chuto. The pan is pivoted and countorbalanced

so that it holde about 1.7 ].itros of water to ~oru a Soci around

the lowor nu of tho chuto, Tho additjon of a furthor 1 .7 litres

of wator or solide sets the pan off balance causing It to tip its

contonta into the soptic char.ibor. The pan thon rotu.rns and rofjls

with water to forn a now sea]., and rouajns in such a state until

ftirthor matorials are addod. It is illustrated in Fig. 21.

Tho clovico usurcily flushos onco during bwo visita ~ req iiros

approximatoly one ].itre of we.tor per flueh.

The “~Iatorga~o” unit is supported by a ruinforced concrete

slab with a contra]. hole which is about 45 en x 45 en, The

equatting pad soction oits on the slab whilo tho chuto is suspendoci

through the heb.

The forri o2 the anaorobic chanber located iuiediatoly bolow

the unit ucy v~ry. It iiay ba a simple unlinod oarth pit whero tho
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ground is stc.bbo, or it riay bo a pit linod with bricke or

woil—].jncrs, Uator.-tight soptic ch~bors ~iay also bo constructcd

out of appropriaLo icitoriale.

The unit Ie suppilod with water frori a t~’nk which may bo

instaibod at ground l~vol, using a convcntional bali va].v~i.

Its nclvcritccgeo inciudo the following: low instal].ation coat,

10w water r~quironoiito, rcliabbo, een accopt any ablution mc.torlal

without bbockcu~e. Purthomoro It provonta the oscr.po of odoura and

tho pasoago of flie~ to tho oxerotod uatcrial.

M.6.8 Of f—Sot pit Ucitor ~ Systc~i~ — The Rct~. Lai~r~t.no

An off—sot pit water Soci]. latrjno hc.o tho Lolbowing principal

foaturoe:

(i) Tho latrino pan has a trap which iaintaino a water sea].

which eau bo flushed by hand.

(ii) The diepos-ti systom is a pit bocatod outsido the closot

rcct~iorthan dircetly bo].ow tho pen and trap.

(iii) It line a coruiocting pipe which lin!::~ the trap to the pit.

Dovolopod in mdie., suveral types of hzuul Zlush off—sct pit

water Sea]. latrinus are availabbo ineluding the folbowing: tho PR~I

latrine, the NJ~flI latrine, the I.C.H.R. latrino and the Rc~

latrino. Thoir principal foaturos are the ~ntio, with only td.nor

differoncos in geoiiotry of tho pan and trap. For this roason, ib

will bo oufficint to doseribe only one of tiou, nomely, tho I~c1~

latrino.
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RcL~Latrino: Thia ] ~trino, which is shown in Big. 22, in ~cidu up

of ci equatting plato, ci pan, ci trap, ci dicpose.l pit, and a short

connocting pipo. ~ trap is dosi~odto riz~.intrcin ci water soct].

of about 2 cii, Proviojon is naclo for two oi ~hioo pite to bo

conetructud, one st ci tii.to cnd connoctodin turn to the trap as

tho pits in uso bocaiu filbod up. Initially only one pit is

conetructod~It iv ilnoci tith pottery rin~ri, r~snd/coutntrinCe,

or soi]Jconont briquottos 7,5 cm wido by 7.5 en doop by any

suitrb].o lungth. Tito pit ie covorod with ci dctio Lihapod ooncroto

cover which een lie rojiiforcod with stoel or bonboo. Whon the

first pit is full, v. now pit is dug, and the curvodconnocting

pipo is turnud fro~i the old pit to the now pit. Tho pit cover

from the old pit i’~also trnneforrod to the ~ew ~it whilo tho old

pit is toppod irith o$1. Â~ftorabout one yue.r, tho

contonta of the first pit are doomod to havo boon f~&lly digootad

and suitriblo for u:io n’i fortillzcr,

The advanta~o of this lrctrino inciudo the folboiing:

(i) Tho Jc~rinenoor is casily kopt cicien

(ii) Tho water ~oi eliiiinatos odours ,.ncl provonts accosa of

the uxcr’Lct to files.

(iii) Only about 1 .5 iltros of water is ruquirod for flushing.

(iv) The i~1.~ri~tl:~for construction ar) foir and rorcdily

aVe.il~l)loboe.] ly in nany paito of the world.

(v) ftic~uio]oj~ylor e~nritructionis cc.~iilyacquirod.

(vi) Th4 coe1 of Lh~ latrjno is reasonabbo,

(vii) Fiajnt~iinee ii iiini.ne.1.
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(viii) Accopipbility is high in placos i;hore it has boon

intro~ucud,

Itii disadVc.nta1ccinciudo the followin~:

(i) Sinco ite oporation doponcis on water, it is not suitabbo

uhoru u~~cris ocarco.

(ii) The nued to roriovo the deconposodoxcrota from ct filboc~

up pit aLter come time has boon found ~o creato cortain

culture.]. problorio • Even after a yoax’e storago, the old

pit C0nhunt~are found to have a 1ii~h uoietu.ro content.

This te~d~io make the roraova]. of the pit contonta a

littio ~es~y.

(iii) It is dosi~iodto accept only oxcrota. Other household

wastoe — liquid er couid — are cxc].udod.

.&4.69 Sop~jcTcinkSystcu

This iS nn on—site watcr—dopenclontsystom consisting of ci

dofaccation unit, r. rihort tranafor systom, ci trontmont unit, and ci

disposal Sy3tCU.

Tho defaccation unit typically conoista of ci giazod coraraic

soating bowi or fquattin~ plato fixod to e. trap uhich rinintains ci

water swil havinç a dcpth of 5—7 cii. ~ccrota fal). directly into

the wator in the water cbosot bo~afroiiwhich it is fluahod out by

about 10 litroe of water t]irough a short sycton of pipos and

ianholos into a troat~entunit iocatocJ. in the vicinity of the

closet,

The troatnent in.Lt is ci hurioc]. watcr—ti~httank lcnown as ci

soptic tank. It i~ u~elfor the sed.iiionlation of settloablo oolids,
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nnaorobic stabilization of blodogradablo unterialo, and for tho

otorago of solide in butw~cndosludging pcrlodc which, in propurly

deui~odand operating syst~is, may bo cit intcrva]i~ u~about fivo

yoars,

The di~pocci].oystcm is typicauly a ecu nh~orptionsystoLi

or ci sookawaypit. Dinposal into water ie alr.io done following

furthor troatnont in small trickling filtoro, oxidation ditchoo

or in anaorobic ~pflow filters.

The systori is hygienic, odourloss, and f].y.-froo. But its

water roquiroriento are high. It is also coatly to instaul, ci

factor which Icoopa it out of tho reach of the ruxc.1 poor oven

though It is ucod by the well—to—do in seine rural aroas. Clogging

of the soli/water intorfaco in absorptlon fiolda loadS to fauluro

of the dioposal systeri and the croation ~f nuisr.nço. This probleti

nay bo ovorcenoby tho use of two parallel cöii absorption systems

used alternatoly. (:Lftor roeting ci cloggod soli absörption systom

for about a ycar it recovore its ini’i1trati~o oapacity).

t~soptic tank systom with two parallel soakaway pits is

illustratod in Big. 23.
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