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1. INTRODUCT ION

In many developing countries, the rural arcas get a smaller share
of economic infrastructural services like public water supply,
electricity, and waste disposal facilities, In the few cases where
such services are extended to the rural area, it in olten the case that
the provision of focilities for the disposal of human excreta lags
behind the provision of the other services, In Ghana, for an example,
even though programmos have been developed for rural water supply,
rural electrification, and rural housing, there has not yct been a
comparable programme on rural latrines, In fact in many rural areas
in Ghana a latrine is not seen as a necessary part of a house, A
house must have bodroomns, living rooms, kitchens, and bathrooms; bt
not necessarily a latrine, Thus the rural people themselves are ofic:.
not aware of éhe significance of latrineg, nor ere they aware of their
impact on health and cconomic development, This is not surprising for,
as Albert Einstein once said, of wha£ is significant in one's life, one

is scarcely aware. ’

It is generally believed that the most widespread discases in thu
developing countries today are probably those tra;amitted by human
fo,eces.1 It is believed also that faecally-rclatod diseases, together
with air-borne diseases oand malnutrition account for the majority of
deaths among the poorost people in the developing world, particularly
among children under thc age of five.1 The 111 hcalth resulting from

excreta can impose cconomic coots by reducing tho availability of

1, Health Sector Policy Paper, World Bank., March 1975,
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labour, by impeiring the productivity of employed workers and capital
goods, by wasting current rcsources, particularly nutrients, and by
impeding the developmani of netural resources, animal wealth, and
tourist potential.1

.Clearly investment in the control of feacally~relaticd diseases
can be considered to be o gound and productive inv.otmente The
offectivanesg of latrines in controlling feacallywicl:l.d diseases lLas
been demonstrated in sovercl ciudies, SCHLIESSMAN (1959)2 has roported
that the construction of priviéa in Costa Rica helpcd to reduce the
doatp rate from diarrhoea and enteritis by 50% betueon 1942 and 1954,
Studies in several othor developing countries havo showm th;t a
reduction in the incidence of diarrhoeal diseases can be brought about

3

by better waﬁgr supply ant canitation facilitiesy” and a rccent study
by AZURIN and ALVERO (1974)4 shows that over a period of 5 years the
provision of sanitiary focilities for human waste disposal can r:duce
the incidence .of cholera by a9 much as 7655

Diseases like cholora andl typhoid can be controlled not only
through the construction of latrines but also through immunization.
But in the case of cholera,by coamparing the cost-effcctiVeness of

immunization and sanhitary mcasures, it can be shown that latrine

- rm-

1« Health Sector Policy Papcre Vorld Bank, March.l975

2. Schiessman, DJJ, (1959) "Diarrhoeal Diseases and the Enviroment"
Bulletin of the Wld, Hlth, Org, 21 (3) 381-386, 1959,

3, Van Zijle WoJ, (1966) "Studies on Diarrhoeal Diseascs in Seven
Countries" Bulletin oi W1ld, Hlth. Org. 35: 249-261, 1966,

4, Azurin, J,C. & Alvero, L, (1974)s "Field Evaluatiun of Environmental
Sanitation Measures Agsinst Cholera", Bulletin of VWld, Hlth, Org,

51: 19"'260







construction is more costecffective thén :meunization.s The
cost-cffectivenens ol luuvine comstruction is oven 1iore glaring
when it is considcred thint latcine constructiun cei. rrduce the
incidence not only of cholera but also of a ran ¢ o, other Klling
or disabling discpseg llke typhoid fever, diarrhoenl diseasco,
baciliary and amoebic (younterics, infectiowhepotitis, hookworm,
and schistosomiasio.

In view off these demonctraicd links between huwan exoreta,
health, and tocilo-~econonic development, it is imporative that rural
latrine programmes be initiuted with utmost urgency o buttress
current efforts at rural developments Such programmes, if they are
to be successful, mu.i be bused on technology that is ut onee
effective and accoptable irom economic and sociowcultural
siandpointse. . It is tlurelcre nocessary that local ongineers and
other decision maker: should be familiar with the cae of
technological options available for rural latrincs; they should
algo be awere of their merits and demexits; and thcy should have
a short 1ist of tho bust avallable systems from wldch to make
their selectione It wus Lo provide a basis for this type of
information that a research prograrme on the Disposal of Human
Excreta in Rural Areas wng indtiated recently in the Enviran::iniol

vuslity Division of ihe Civil Engir-era.; Department at the

- e - N « e u————

5¢ Cvjctanovie, B "Sanitation versus Vaceinaticn in cholera controlt
Cost~effective and cont-Bencfit Aspects" World Health Organisa-
tion, strategy of cholera Control, BD/CHOLEA/71. 5, pe36
Gone?a, WHO 1971. ,
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University of Science and Technology, Kumési, Ghana.

The proJect which is suppported by a grant {rom dhe
International Developm:znt Research Centre of Canada (IIRC), is
aimed at assembling and evaluating,: technical information on
existing technologion for rurel emcreta disposal to permit selection
and field trials and lTuvthor development of appropriate systems to
meet the needs of thec rural poors

Information which was collected on existing types of rural
latrines being uscd in difforent partc of the world was compiled
into a background paper for review at an International Technical

Advisory Group Mceting.
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2, DESC.A1PLLGL OF MERTING

The Internationel Tochnical Advisory meeting on Rural Latrines
was held at the Univeroily of Seiunce and Technoloryy in Kumunil, Ghana,
fram 12th to 15th July 1977, It was organived iy the Univirsity of
Scicnce and Technology and sponsored by the IDRC. Participants to
the meoting came from Bofswana, Canada, Ghana, India, MNigceria, and
Trnzania,.

Tho meeting was oponed by Proicssor E, Bu o Kwakye, Vice-
Chancellor of tho University, Following a keynoie nddrces by the
Vice~Chancollor, thae Chairmon for the meeting movod a vote of thanks
and presented the objeclives of the mocting as followas

i¢ To roview and rank the diffcrent typen of rural latrine

systems whicli hed boen compiled in the background paper for

the meoting.

ii. To makc roocomnendations on

(a) 1atrine syotoun thot may be used in the rural latrine
resvarch yrogramme in Ghann,

(v) methodolory .t may be followed in.tho Ghana rural
latrine progranme,

Follo;ing tho adoption of the draft programme for o meeting,

porticipents wore inviiod to introduce themsolvon,

.,
P L R T
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3.

‘RANKING QP SYSTENS

Twonty=five difforont rural latrino systems werc solected

for rovicw at the mcoting. The oxtent to which each systeom

posscsscd cach of twenty-six difforont weighted attributes was

ostimated and givon e numcrical score by conscnsus. Tho

systams worc thon ranked on the basis of thoir total scores.

3ete

Sclcetion and Voighting of Attributcs

Table 4 shows tho 26 nttributos considored desirable
in rural latrincs, Thesce attributes were sorted out

into six mojor claesses, namcly, cost, honlth, technology,

. aosthotics, safoty, and ocology. Relotive woights were

ossignod to cach class of attributos; the highost

ranked class was cost followed by hoalth and tochnology.
Toble 1a shows the rolative woight of ocach class. Noxt
tho relative weight for cach class was distributed among
the members of the class. The roletive woight of 40
essignod to the class of "cost" was shared cqually
botwoon the two membors of this class; but in the class
of "hcalth" the relative weight was distributcd cnong

the four class members as follouBt:

Hygicnio : ot 12

My=freco : s 12

H

* Rodent=frco :

F-N

Mosquito=frce






TABIG

7
Selectod Attributes
Relative
Class ‘o ;
Dosignation Attribute Dofinition Cl:ici‘ 1(‘[{;_]_:: )
Ho Description (where nccessary) Mombor|iot-1
cosT 1 } Low Construction Cost 20
2 | Low Operating & 20 40
Mointenanco Coot .
HEAITH 3 { 1ly=frce Flics have no access to
faccos or if they do 12
thcy cannot coscape from
lotrine,
4 {Hygicenic Systom has low potontial 12 52
for disoase transmission |
5 | Moaquito=free 4
6 | Rodont-froe 4
SAFETY 7 {Safe to user Uscr is unlikecly to fall 8 a
into latrinc
AESTHETICS | 8 |Eosy to keep clean 4
9 |Odourlcss 8 16
10 |Can be located in 4
private house
ECOLOGY 11 |Lcologically Has no adversc affect
Compatiblo on plant end animal 2
lifo {4
12 }le=usable End-product )
TECHNOLOGY |13 |Pcrmanent Squatting Position of squatting
Plato platc docs not nced 1
to be changed
14 | Pcrmanont System Complecto latrinc system
is permonent in the
scnsce that capacity is 2

not progrcssively
cxhausted nccessitating
transfor to new site

continucd on ncxt shect
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Teble 1 (Contd.)

- a———

(Olass ~ attribute i Definition Relativo
Dosignation Ueirht_ .
No Doscription (wherc nooossnry) Clnos Clan.s
Mcmber | Tolal
TECHNOLOGY 15] Pormanent Superstructurc | Position of supor-
(contd.) structuro:is 1
pormanont
16 | Conatruction materinls (This is not 2
roadily availablo rcetrictod to
locally produccd
naterials)
17| Construction skill Implics simplo 2
rondily acquired tcchnology
18] Spocial conotruction 4
oquipmont unnccossory
19| Lov space nocds Plan arca roquiro=- 1
nent for system is
low
24
20| Ensy to oporatc by Easy to keep system >
usor functioning proporly
21 ] Basy to maintaoin Defects aro rcadily 1
repaired
22 | Dosludging ia This rofcers to 3
infrequent romoval of sludgo or
cxcrcto from syastom
2% | Inoonsitivo to Anel cloansing matere 1
ablution matorials icls do not affcet or
) foul systcm porfore
manco.
24 | Low water nocds z 2
:
25 | Oporates without ; 2
wator
26 | Oporatos without Opcratcs without 3
povor mcechoanical or
cleetric power

-
o
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Ronks and Class Weights of Attributes

TABLE 1a

]

Attributo Class Class Rank Class Relative

Veight
Cost 1 40
Health 2 32
Technology 3 24
Aestht::tics 4 16
Safety - 5 8
Ecology 6 4
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10
In this way each attribute was assigned a numcrical woight.

Tho resulting distribution of rclative weilghts for ocach attribute
is also presented in Table 1
3.2 Rgting and Scoring Proccdure
To reflect nurerically the oxtent to which opch systom
posscssod or lacked a particular attributo,.tho folloving

S-point rating scale was adopteds

Extent of Possussion of Attribute Corrcoponding Score
Nevor 1
. Seldam 2
0ccasionplly ewm—e——ww 3
Froquently w——e—r——e— 4
Alvays 5

WVith this rating scele a high score indicatod that in the opinion
of tho memﬁers at the moeting the system posscssed a lot of the
particular attribute. Thur considoring the attributc "low initial
oogt", the conventional pit latrine had & socore of fi¥o as ogainst
a score of onoe by theo conventioaal water carriage systicm.

Having obtaincd the unweighted scores, the rolativo weights of
the attributes wero then oppliode Toking the buckct latrino as an
oxample, its unweighted rating score for "low initinl cost" was fivej
but the rolative weight for this attribute is 20, Henco to obtain
the woighted attributo scorc tho unweighted rating scorc of five
was multipliod by tho relative woight of 20 to obtain a weightod

attribute scorc of 100, Using the samo procodure tho weichted






11
attribute score for each of tho 26 attributes was dotcriinvd for all
25 systems. Sunaation of thesc woighted attributo scores gave tho
agorcgate weightod écores. Tho syston with the highest apggrcgate weighted

scorc was ranked first whilst that with tho lowest scoro was rankcd last.

RESULLS
Tho rosults of thc romling coxcrcise arc sunnarized in Tebles 2 and 3,
Tzblo 2 shows the unwcightod total scores whilst Table 3 shows tho ranks
and aggregate.woightod scoro of cach systom. From Toble 3, tho bost
ranked system is tho Redl Lalrino .or the off=sot pit watcr scel latrine.
The sccond and t-;hird ranked systons are tho Dug Well Latrino and tho
Reid's Odourloss Barth Closot (ROEC) developed in South uifrica. Theso results
indicate that in offect the thrco highcst ranked systcns are all nodifica~
tions of the s}mple pit lotrino., A4ll three modifications soek to oliminate
odour and to crcate & borricr betwecen flics and tho oxcreta in theApit. In
the first two tho wator scal is uscd to reduco odour end to creato the
barricr betweon flies and tho cxercta. In the third, 2 vent is usod to
roducc odour, whilo darkncss in the off-sct pit holps to uninimize fly
nuisance. Furthermoro, tho Rel and tho ROEC inprove safuty to the usor
through tho usc of an off~sct pit; tho differonco betweon the two lios only
in how tho faccus aro conveyod into the off-sot pit. thoroas tho Rcad
uses. wator to flush the foocos into tho pit, thc ROBEC uses an ineclined chute
to convoy tho facces into the pite Tho usc of en off{-sct pit also has two
andditionnl adventagesj it clics possible tho enptying of the pit whon it
ie full without téﬁchinc the supcrstructure; it also climinates the fcer
that the usor of tho latrinc uioy fall into the pite +Tho differonco

botween those two systans also roguires thet tho ReA should be used only where






IAQLE 2
UNWEIGHTED ATTRIBUTE SCQRES OF RURAL LATRINE SYSTEMS
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wator is always availlablo vhorcas the ROEC should be uscd whoro
water is scarco,

It is notcworthy thal of the ten highest ranked systcuas in Table 73,
8ix are conpost or nouldering latrinos.

It moy bo inforred from thesce rosults that tho nost pronising
syatens are tho modificetions of the sinple pit latrino and the
conpoot latrinos., Whero watur i8 always available tho Rei can bo

ugced, In other placos the #.0LC or a compost latrinc st bo uscd,

RECOMMENDATIONS
5.1, Reconnended Systens for the Ghane Sanitotion Projogt

Having rankcd tho 25 rural latrine gystens without rcegnrd
for any particular country tho necting proceccdod to scloct
dome .of the systoms for ianediate installation nnd/qr atudy
in Ghanz, For thio purposc attontion was focusscd on a short
list of ten bost rankod systens, Llthough tho Dug Vell Latrince
was renkod sceond, it was argued that whorevor it could be
uged tho Reh Latrino could also be uscd at very little citra
cost, Consequently thc Dug Vell Latrine was droppcd from the
short list, In its placc tho eleventh ranked vented pit
latrinc was addod to thce short list, and all of then woro

subjoctod to furthor analysis, The attributcs which were

considored in this enalysais wero as followus!



"



5e2¢

15
(a) Whothcr the system is watcr indeperdent
(b) Whothor the technology for tho sysim is well proven
(o)' Whother the public education required for successful
use of tho system is low
(d) Whother communal adaptation of iho system is possible,
' Table 4 shows the consensus reached on each of the short listed
aystems,
On tho basis of tho infommation in Table 4, it was decided
that tho bost systpgs in places where watcr is not always
available Would be the Off-set Dry Pit Latrino cnd the Vented Pit
Latrine, Acocordingly, it was recommondod tlhat thesc two systicms
should bo sclected for use in thoce places in Ghana whero water
is scarce, lhore wetor is always avecileblo the Roa latrine,

the highost renlocd system, was recom: 'vnded.

In vick of the potontial re-use valuo of the material
from compost 1ﬁt;1nes, it vas also rocouncnded that three
types of compost latrines should bo sclected for furthor
field studies in Ghana, Table 5 shows tho list of the recoumended
systems together with the recomnended applications or studies to be
cornducted on them, .
Possible Imrovenents on Rocommendod Systems

Having selocted the candidate systems for use and study in Ghana, the
moeting further congsidered the possible improvements that could be made in
the selected systcms, The recommended arcas of further study or possible

improvement forsoach system are summarised in Table 6,






T4iBLE 4

Some Characteristics of Short~listed Rural Systems
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. s cer Vo 1l—proven-.‘ [Tow Communal
Indopendont | Technology {Educational |Adaptation
Requiren.nt |Possible
1,| ReA latrine No Yes Yos Yos
2 | Off~scot Dry Pit Latrine Yeco Yos Yes Yes
3 i Off-set Compost Pit Latrine  Yes No H Yos No
ey - - > 4 P RS - m on smaman
T 1
- 4 | Off~sot Compost Vault ‘
e Latrine Yes No Yes No
X 5 | Victnamese Double Vault
" Iatrine Yes Yeos No No
A "-r' e . e e ittt Wptnd 5. . @ A W e waaw
6 | Utafiti Latrinc Yea No Yoo No
7 | Simplo Compartment Utafiti
Latrine Yes No Yes No
-: ey reeee
8 ! Scptic Tank Latrine | Vo Yes Yan Ycs
9 | Multrun Latrine Yeo No Yes No
10 | Vented Pit Latrine Yoo Yecs Yosu Yes
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TLBLE 5

Reocommended Rural Latrine Systems for Ghana

Application and/or

System Intended Activity

ReA Latrine (Off-set Pit

Vater Seal Latrine) Use vhere water is available

-

Off-sct Dry Pit Latrine (ROLC)
Use where water is scarce

Vented Pit Latrine

Off~set Compost Pit Latrine

Usc for field testing in

Vietnamese Double Vault Ghana

Latrine

Utafiti Latrine
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TABLE 6

Pogsiblo Improvements in Solocted Systems

Possiblo Improvemont or Aroca of
System further study

RoA, ILatrine 1. Dovelop cevico for oxtraction of digested
nightsoil from pits,

2, Dovelop scating types in addition to
squatting typcs

3¢ Dovolop simple flushing dovices for
system

Off=sot Dry Pit Latrino 1. Doveclop pits having sloping bottom to

allow digosted excreta to bo oxtracted
from deop end of pit as in tho caso of
nul trum

.2« Investignte possiblity of replacing
glrcular chute with sloping channel not
readily foulcd.

3¢ Invostigoto possibility of using two
parallel pits that cen bo used altornatoly.

-—— -

Vonted Pit ILatrine 1. Study possibility of roducing vent
diamotor to roduce cost
i I

——

Viotnameso Double Vault 1. Study rise in temporaturo during

Latrine l composting end estimeto axtent of
| dostruction of holminths
L}
Utefiti latrine 1. Investigate poseible clogging of bottom

drainage stonose

2+ Study required detontion poriod for
camplotion of digestion

3¢ Study effeot of ground wator on systom
performance

4, Study best mcans of draining off oxcoss
wator,.
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5¢3 Mcthodglogy For the Ghans Projeck

5e3sliey Objcotives

The objoctives of the Ghana Rural Sanitation Project were
presented as follows: -
(1) To identify, adapt and/or innovate technologics which arc
sultablo or potentinlly suitable for usc by the rural poor
in Ghana,
(i1) To conduct ficld tests in various parts of Ghane on such
technologics to evaluate their impact on tho family,
community, and indiQidual in terms of thoir use, accoptability,
" changee in habits of hygiene, and additional installations
. by neilghbouring communitics and families,.
(114) To dectormine appropriate methods and materials for conu.ruction
at the, village lovel and, whore nccessary, by small industry,
(iv) To conduct cost/bffoctiveness,analysis of cach systom sclectod
for pronotian,
(v) To idontify the bost modes of prenoting tho technologics
in rurel aroas and small towns of Ghana and othcr countrics
through govermucnt infrastructurc,with the poople themselves
constructing, utilizing, and propagating the systems identifier
5¢3.2 Lypes of Owncrship
In pursuit of theso objectives omphasis will be placed on
private ownership rather than on communal ownership. However, it
was recommendod that tho following three types of owncrship ~uod

be tried out initiallys
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(i) Individual or private ownership

(11) Communal owncrship ,
(114) Groupwéwnorship, a system in which a limited number of
private latrinos can be located at one place vhile each
famii;’retains ovnership and exclusive use of their own
latrino, This system will be considerod cxpecially whero
lack:éf apaco will not allow a privato latrine to be located
on private prcmiscs,
5¢3¢3 Introduction of Sclcocted Systems
The following procedurc was rcoommondedt
(1) Devolopment or modification of selcciod systoms to suit locel
condl tions
(1) Bstablishmcnt of n base workshop for producing principal
part;:.of tho systems and for training of villagers,
(1ii) Seloction of demonstration villages
(iv) Education of tho communititsabout the systom to ensurc their
unders tonding, coopoeration, and involvomont-in the project
implemonation
(v) Inctallation of systems
EVi) Monitoring of system performance and acccﬁtability including
Pre~installation and poste«installation surveysy
5¢Je4e Demonatration Villames
It was rcooumended that threc types of domonstration arcas
should be chosone The first shall be at the University of
Scicnco and Tochnology at Kumasi, For cach of the three

solcoted types of latrines, each of ihe thrce types of
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ownership should be designed and builts, The resulting 9 ‘
types of latrines should be used for demonstration and
training yurpogcs,

The second type of demonstration arca shall consist
of threc villeges sclected in the dry arcess of tho country
where settloments acro dispersed, The most likely arcas
shall be the North.rn and Upper Regions ol the countrys
Only the off-set Dry Pit Latrine ond tho Vonted Pit latrines
shall be ingtellcd in thesc arcase In the first village two
of cach of tho two latrlne systems will be installed for
communal usci in the sccond village two of cach type will be
installed for group ownership; and in thce third village five
of cach of the two types will be installed in private houses,

The third type of demonstration arce shall be made up of
three villages scelocted from the wet parts of the country
where settlements are nucleated, All threc types of aystems
shall be installed in thesc arcas. In the first and sccond
villages two of cach system shall be installcd on communal
and on group owncrship basis, rospcotivelyj and in the third
village five of cach of the three systems shall be installed
for privato owvmurship.

Theso proposals, if adopted, will invoive the constiruc-
tion of 13 communal latrines, 13 group type latrines and 28
private‘iatrincs, naking a total of 54 systcms, The distribu-

tion of these latrinc types is as shown in Table T






TABLE 7

Distribution of Tatrine Types in Proposed Demonstration

dxeas
Demanstratiacn | ReA Latrine Offwset Iry Pit Vented Pit
. Iatrine Ia@]ﬂgx.e
Areas ¢l clI G c 1 G c | I Potals
University
Canpus T A § 1 1 1 1 1 1 9
Dry Disrersed
Axong
No 2 - - - ) 2 - - 2 - 4
No 3 - .; - - e 5 - - 5 10
Vet Nucleatod
Yillages !
}
Village No1 | 2 | = f = 2 - - 2 - - 6
No 2 L e - 2 -~ - 2 - 6
No3)] ] =15 e - 5 - - 5 15
JP.—-
Totals 31316 5 5 1 5 5 {14 54
loponds ¢ e Group Oimership
C = Ccmmunal Ownorship
I = Individual Private Ownership
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LPPENDIX  dei

LIST OF . PARTICIPANTS

4DDY, DR, H.a.

‘Mm. MR. k.o.

BALIGL, DR, K.Y,

BLACKMORE, MR, M.D,

BOATENG, HR. M.K.
HANDA, IR, B.K,

HANDA, MR, V.Ki
mFIO. MR, Go“.So
MBERE, MRS. NOMTUSE
McGARRY, DR. MG,
HONNEY, MR, J.G,

OF(RI, MR, DK,

School of Medical Scicnces, U,S.T.
Kumasi. Ghana

Environmental Quality Division,
Cavil BEngincering Department
U.SeTe, Kupasis Ghene

WHO Public Health Engineer
Environmental Quality Division
Civil Engineoring Department
U.S,.T,, Kumasi. Ghana

Low Cost Sanitation Roscarch Project
Ministry of Locel Govormment and Lands
Gaborone, Botaswana.

Volta River Authority, Lake-Side Health
Programme, P.0, Box M.T7, hcecrg, Ghana

Rural Senitation Division, NEERI
Nehru Marg, Nagpur, Indin.,

IDRC/Ghane Rural Sanitation Project
Environmental Quality Division
Civil Engineccring Departmont
UeSeTe Kumasi, Ghona.

Environmental Protcction Council
Parliament Housc, accra. Ghana

Low Cost Sanitation Research Project
Ministry of Local Govornment & Lands
Ggborone. Botswan:,

issociate Direoctor,
IDRC, Ottawa. Canada.

Environmental Quality Division
Civil Engineering Dopariment
UeSeTey Kumagi, GCGhana

IDRC/Ghana Iron Removal Project
Environmental Guality Division
Civil BEngincoring Dcpoartment
UosoTo, _K_uma&s;._. Ghane.






OGUNROMBI, PROF. J.h. (Co=Chairman)

WUSU, MR. S.E,

SIMBEYB, MR, E.K.

WRIGHT , PROF, h.M. (Chairman)
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Civil Engincoring Dopartment
shmadu Bello University

Zarin, Nigeria,

IDRC/Ghana Rursl Senitation Project
Departnient of liousing & Planning
Roscarch, Ueels, Kumasi. Ghana

Ilternativo Waste Disposal Resoarch
Project

TanZania Nalional Scientific
Research Council,

P.0, Box 1588, Dar_ cs Selaem,

Tanzania,

IIRC/Ghana Rural Sanitation Project
Civil inginccring Dopartment
UIS‘T.' _}_{}_\_1'1_1_?;\;93'._. Ghﬂna






APEENDIX Am2
PROGRAMME
TLCINIC.L LDVISRY GROUD MERTING
July 12=15, 1

VENUE FOR MEETINGS: Room 302, Kaculty of Engincoring,

University of Scicnce & Tochnulogy.

Tuesday, 12th July 1977

9.00 a.a,

10,00 a,.m.

Opening Sossion

~ Formal Opening by the Vice-Lhancellor,
Prof, E, Bamfo Kwakye,

=~ Introduction of participants

~ Considoration of Draft Programme,

« Tea/Coffoo

10.15 a,m, Scleoction of Rural Latrine Ranking Criteria

11.15 a.m.

12430 p.n.
2,00 p.nne
3430 pone
345 pene

~ Dosirable Lttributes
~ Rating and VWoighting of Lttributes

12420 peti, Ronking of Candidate Systems

- Off=Site Water-Indepcndent Systems.
2,00 p.met Iunch Break
3430 putgt  On=iite-Water-Independent Systoms

3445 Pelle s Toa
5.00 pne: On~Site Water Independent Systoms

Vednesday, 13th July 1977
9,00 a.my = 10,30 a,n,t On-Site Wator-Indepondent Systoms

10,30 a .m,
10,45 a.m.
12,30 p.m,
2,00 p.m.
3630 peme
3445 petl,

10.45 a.n,t Coffoc

12,30 pen,t: On-Sitc Vater-Dependent Systoms
2600 peryt  Iamch Break

3¢30 polet On-Site VWeter-Depcndent Systcms

3445 pete: Tor
5400 peme: On-Site Vater-Dopendent Systoms

25
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Thursdeay, 14th July 1977

9.00 a,n. = 10,30 a. 1.3 Off=Site Wator-Dopondont Systems
t Sclcction of Cendidate Systems

10,30 a.m, - 10,45 a4ne:  Coffeco

10445 a.n, = 12,30 p,me: Discussion: Possible Improvemonts in
Candidate Systems.

12,30 p.ue = 2400 penot  Lunch Break

2.00 pems =~ 3.30 peme? Mcthodology for Rurel Latrinc
Prograrmes: Planning Considorations

3.30 Pdlle = 3+45 Pellod Ton

3¢45 pans = 5,00 pemet Mothodology for Rural Latrino
Prograrme! Sociological Lepocts

5.00 p.ia, t Closurco

Friday, 15th July 1977 + Departure of Participents.
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!%%E fDIRESS BY PROF: BAMFO KWAKYE: VICE-CHANCELLORé

TO THE TECHNICAL ORY GROUP NEETING ON c

PROJECT ON "THE DISPOSAL OF HUMAN EXCERTA TN RURAL AREASY,
TUESDAY 12TH JULY, 1977

MR. CHATRMAN
DIST INGUISHED SCIENTIFIC COLLEAGUES
LADY AND GENTLRIEN,

I suppose my task this morniné is two fold: First, to welcome you to
Ghana, to Aghanti and its capital, Kumasi, and especially to the University
of Science and Technology, My second privilege is to restate the crucial
importance and great expectations which we attach to the assignment before
you,

You will probably regard the first act as the usual formalism to
which you have been subjected at countless.international conferences, 4s
for the second, I realise myself that I shall be preaching to the
oonverted, You will forgive me because my remarks are addressed more
tq the larger public who stand to benefit from your work,

It is my hope also that I shall be able to demonstrate the
solidarity of this University and of the country in general with your
* group and what you are doing, Should thc attempt succeed, it would lend
" considerable warmth and sincerity to the welcome which I have much pleasure
in extending to you,

Our University was founded same twenty~five years ago as a College of
Science and Tcchnology to train middle and high level manpower for the
industry, agriculture and the health servicos of an emergent nation. It
is deemed to have fulfilled this task with reasonable success,

As the formal course offerings became well established, the University
began to turn its attention to research, with considersble emphasis on

problem solving research, The high level manpowor assembled on the campus
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realised that they had to be more directly involved in identifying and
doing something about the problems that face smell scale and large scale
industries, the salient factors that affect the health of the community,
the bottleneoks and constraints that limit agricultural production, and
the circumstances which generally.frustrate well-meaning attcmpte to
improve the quality of life especiamlly for the rural folk who form some
70 to 80% of our people. Considerable roscarch effort has been dovoted
to this involvoment. In our Department of Housing and Planning Rescarch,
for examplo, an intensive search is continuing into materials and
tochniquos for low cost housing, The Dcpartment has designed, end trained
interested persons to manufacture, relatively cheap comenb-bascd sanitary
warq ?toilct basins; sinks, latrinc squatting plates end similar products
for the rural situation.

In mxother'doveiopmcnt the University, in ostablishing a new Medical
School in October 1975, decided to placc the emphasis of the school on
Communi ty Hoalth and Proventive Medicine.

The government of Ghana and the gencral public have rosponded most
favourably to this new thrust of tho University's cofforts. It will be
rccalled that the government of Dr, Busia (1969-1972) made rural devclop—
ment onc of tho corncrstones of its socio-=cconomic policy. The prescnt
military govornmunt has also declared "oclf-rcliance" as a basic tonct of
its developmont policy and has wolcomed ovory initiative which promotcs
tho application of appropriato technology in thoe country. You may
concludc from all this that your work on "Tho Disposal of Human Excreta
in Rural Arons" is of tremendous interest to this country and in particular

to this University.






29
Mr, Chaiman, I am informed

i. That according %o a recent survey by tho WeH,0., only 21% of the
1975 rural population in doveloping countries liad adequate excreta
disposal facilttios.

ii. According to the L9777 report of tho Lxccutive Director of the
United Notions Bnvircnmental Progremme (UNEP), oxcreta-borno
discasos together with air~borne and vector-borno discascs
congstitute tho major causes of morbidity and death in the

developing countriesa,

111, Rocont studies have shown that through tho provision of adequato
facilitios for oxcreta dispcsal, it 1s posasiblo to reduce by over

60% the incidencs of diseascs likxo cholera and ontoritis,

iv, In spito of all this, adequato facilities for oxcrota disposal are
wocfully laclding in mauy rural arcas. Tho provision of such
freilitios will not enly holp ia the promotion of rural health,

It wil) by implicaticn inprova protuctirity in' the rurnl arcas and
hoprfully helyp ynung re- aad woaen to make the docision "to migrrto

or not migrat>’ ir farar of comaining in thedy rural homea.,

Mr, Cﬁairman, tho wemit- of the Teclindcal Advisory Group 1s expocted to
provide a basie for systomatic devel »macat ond introducticn of offcctive
and socially accoptable latrince for the rural pcor in tho doveloping
countries, Jt is a mission which musi have an impact on the quality of
lifo of tho pnorost of tho poor and its importanco cannct be overomphasi%ed.

I hopc you will cnjov carrying out this crcial task and cnjoy doing
so ir Kumasi and in our Univorsity. I notice that the organiscrs of tho

Conforonco havo played down the rublicity aspocts cof this norning's functon.
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This is cortainly not to suggost that your activities must be a guarded
secrote On the contrary your efforts and rosults nust bé given theo widest
publicity possible, Undor the preaent polikical atmospherc in Ghana,
howover, thu orgonisers concluded, and I agrec with them, that any attcmpt
to uso the publiec mecdia at this timc might bo counter productive. A% tho
appropriato timo tho public will be informed without any rcservation,

We arc heppy and proud to bo associatod with your work, Is this not
tho beginning of tho ond of that era characteriscd by the following story:
"An African is allogod to havo visited an Bnglish femily, walking some
distanco bofore roaching tho'house. Aftor hc had boon scated for some
timo tho lady of tho housc asked him whother ho would like to wash his hands,
"No thank you", ho said, Somctimo later the deughter ropoated the
quostion with the samo rosult. Tho fathor, suopecting that the nowcomer
was not conversant with this finost of Inglish idioms, agoin asked
tho visitor whothor he roally did not want to wash his hands, to which
tho amuscd visitor roplicd, "No thank you, I washed my hands agoinst a
trco on my woy here,"

lady cnd gentlomon, agnin you arc heortily welcome to our University

ond to Ghene,
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RURAT—DATRENETLEES CONGTBERED
OLASSIFICATICH

Various typeo of classifications hc o been used in the
review or eveluation of excreta disPOSn; systoms, WAGNER &
LANOIX (1958) in their feview of Bxcreto Disposal for Rural
Aress and Small Coumunities classified their cystems into
tho privy method end the water carricd methods, GRAVA (1969),
dealing with "Aspects of Water Pollution Control" classified
his systems into individual systems and networks, WINBLAD
(1974) inovalunting wnste disposal systems for urban low
income communitics in Africa divided them into tho following
three ocatogorica! romoval systems (i.cs thoue that involve
collection and trennor of the exoreta for treatment and/or
disposal elsevhcre);infiltration systems vhich involve
absorption and digpersion in soil and groundweicr, and on-
site destruction systens, In his revicw of compost latrines,
however, WINBLAD classificd his systems into discontinuous,
alternating, rmd continuous systems, And BLACKMORE et al
(1976) clasoificd their systems into waterborne and non—
watorborne goysloms. It would appear from ithe foregoing, that
thoro is no ron¢ rally nccepted classification sysiem, the
choice of moethod of clanasification being mede to mect the
purpose of the revicu,

In the present study, the objeetive is to identify
latrine types suitable for the rural poor. For this purpose
the operational meihod of clessification is considered

appropriate,
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This method employs two operational charact:ristics for

claseifying the lotrines, namely, the location of the disposal
site relative to the defmecation site and vhether water is a
necessary requircuent for the operation of the systems Thus
a system may be an off-site disposal systom or an on=-site
disposal pystem} in addition, it may be walere-dopendent or
water-independent, Four broad categorles ore .herefore
identifiable as followst
(1) Off—eite water~independent systemc
(11) oOrf-siic water—dependent systems
(414) On-site watcr—independent systens
(iv) On—clte water—dependent systems
A4, 2 COMPONENTS
“In goneral an excreta disposcl system may have up to 5
conponcnts, as follows:

| (1) Enclosure or Suporsiructure

(11) Defaecation unit
(ii1) Excreta Transfer svatem
(iv) Treatment systom

(v) Disposal system.

The purpose of the enclosure or superstructure is to provide
privrcy o the user and protect him ciid the latrino from the elcments
of the ucather., The type of superstiricture is not necesserily
peculiar to the type of ].‘utrine. It is chosen moinly from #tend-
point of available resources and t..clinology as well as econonic ond
acsthotic considerations, For this rungson the superstructure will

not b included in this review. Howevor, it is recognised thnt the






success of a latrine programme may be largely influenced by the cost 23
and durability of the superstructure,

The defaecation unit has two parts, nemely the deyice on which the uscr
sits or squate for defaecation as well as the receptadle into which fresh
excrota initially drop, Although there may be similarities in the scats or
squatting plates, wide differenceé occur in the design of the roceptacles.

The excreta transfer system is the means by whiéh excreta in the
receptaole are transferred to the point of treatment and/or disposal, it
1s a necossary part of off-site disposal systems; and it occurs in some on~

sitc disposal systems. It may cousist of a carriage medium such as water and

a corriago system such as a pipe, vehicle, cart, or man (scavenger), The
driving €orce for carriage may be tho gravitational force, pressure induced
by puuping, vacuum, automobilc powor, animal power, Or man pOWCT,

Tho troatment system is the means whereby the excreta togethor with its

carrior medium is prepared for disposal to ensure that the waste load is

within tho wastc assimilative capacity of the disposal medium, having regard
to ocological considorations and beneficial uses of the medium, Physical,

biological, and chemicnl processes arc used for the treatment,

The final disposal is mado into a wator or a soil modium, It may also
be made by re-usc of tho waste product for purposcs like agriculture, ks
a rule, treatment continucs to take place in tho disposal mcdium; Thus
sewago with an initisl Biochemical Oxygon Demand (BOD) of 300me/1 may be
troated to reduce the BOD to 30mg/1 bofore disposal. 4And follouing
disposal dilution and further physical ond biological processes will
reduco tho BOD to a negligible amount., In this review, such trcatment
taking place in a final disposcl medium will not normally be regordod as
trcatment. The term troatment will thercfore be restricted to an
artificial facility for reducing waste strength or otherwise prcparing

tho waste for use or disposal,






44,3 OFF « SITE k. tReiNDEPELDEY SYoIhhs
a4 .31 Bucket Letrines

The defaccation wiit of this systom consists of a bucket placed
in a collection chawber situated below a ccel or o squatting plate.
Bxcreta foll directly into tho bucket during defoecation,

The buckct moy be made of seamless galvaniccd iron, rubber,
white cnamel, or oveil woven bambooe It is about 38cm in diameter
at the top, and 30cn dcep. It is provided with two handlos for
lifting and carrying. TFigurc 1 dopicts a typical bucket latrine,

Transfer of the oxerota for troatment oand/or disposal requiros
initial manual handling of the buckete The bucket may be lifted
and carried awoy by conservancy labourors. who roplaco the collected
bucket by a olcan bucket, Sometimes the excrcta in the buckot
mey begcarricd away cither as a headload or as s bpcket cartage on
a bambog pole acrouo the shouldery alternatively it may be
carricd awey in a wheel barrow or in a specinlly designed moto;ised
trucke

Tragtmont methods include dilution and treatnent in ponds,
digostion and methano production, activated gludre treatment,. and
incineration,

Mnel disposal may include burial in shallow trenches, discharge
into rivcrs or the sce, or ro-use on the land,

It has tho advantage of low installation cost; and it does
not require water for_its operation othor than for bucket
cloaning, ;'.t is howover cxpensive to oporatojy furthermore the
latrino arca is often soiled with night=soil rosulting in wumaizhily

conditions, creatinn of odours, smd actessibility of flics to tho

faccos, Buckots are not hygivnicrlly clogned botweon uses, and
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spillage of the oxcrcta occurs in the vicinity of the letrino and

along the transport route, Tho labourers employed are oxposcd to

cxcreta-borne discases, and they oftcn carry a social stigma,

Voult Latrines

Tho defaecation unit of the vault latrine consists of o toilet
bowl or o squatting platc, The rcceptacle is normally o preccast
concreto vented vault which receives cxcrota either directly or
through a hand-flush woter scal, Thus although the operations of tho
gystem may depend upon water, it is not neceosanrily wntcr-~dcpendent,

The transfer system moy vary from plase to placo. In Taiwan, for
instonce, a dipper bucket is used for collecction of the oxcreta. In
Japan, howover, collection ic donc at intervals of 3 to 4 wceks by
battory oporated clcciric vacuum carts and vacuum trucks, The
cloctric carts are driven solely by a singlec clectric motor to
vhich tho vacuum pump is elso couplcd, Aftcer colloction from about
15 houscs the vacuum cart transfors its contents to o lavger vecuum
truck for transport to a trcatmunt plent cithor dircetly or through
o pumping station. Instcad of clectric vacuum carts and trucks, n
hand or mulc draown cert mey bo uscd.

Its advantagos include low initiel cost and floxibility., It
could also 1lcnd itself to hygicnic opefation, and wator is not a pre-
roquisite; however, undar rural odonditions wherc motorised vohiclos
may not be available, it con be associated with poor hycionic
practdces, odour during colloction, and adverso sociological
factors. Tho roliancc on trucks and motorized carts can lcad to

high operational costs and maintonance problems,
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A4,4 OFF-SITE YATER-.DEPENDENT SYSTIR

_44 441 Conventional Weter Carriage (Soworase) System

The oonvontional sewerage system consists of a defaccttion
unit followed by a sowerage system which is madc up of sewers
and appurtonancce for transfer of the exorctes and its carriage
water to a troatmont unit for treatment end disposals
\ Tho defaccation unit consists of a glazed ceramic seating
.bowl or squatting plate fixed to a trap vhich maintains a
water seal heving & depth of 5«7 cms Exoreta fall direotly
into tho pan of tho wator closet from which it is flushed out
into the seworcie nystem by about 10 litros of water obtained
elther from a cistern or direct from tho main,

The scwerage system consists of a notwork of pipes,
gem:;rai]\v desimmed to dlow by gravity, together vith manholes,
pumping stations; and other relevant appurtchancesi

Various methods of treatment are used in proocessing the
sewage for diesposal, the choice of mothod buing dictated by
the quantity of sewage, available space us woll a8 economio,
social, and ecological considorations, Some of the troatment
methods involve the use of Imhoff tanks, oxidation ponds and
ditch_c-:é, trickling filters, activated sludge systems, and
aludge digosters. .

Pinal disposal i3 generally made intd a body of water,

The system is convenient, hygﬂ.énic, and casy to use,

It is particularly suitod for large communiti@o, But the
transfor and treatment compononts roquire a large capltel outlay

for thoir installotion.






They are expensive to operate and maintain, and the
technology for their proper maintenance is high;

Por these reasons many urban communities in doveloping
countries are still without conventional sewore;o systema,

They are clearly beyond the means of the rural poor,

M5 ON~SITE WATFR—INDEDENDELT SYSTEMS

There aure two typea of on-site water-independent sysatems,

They cre the dry pit lotrin: systems ond the compoot or
mouldering toilet systens,
There are nlso two h-sic types of dry pit letrine sysienms,

nnmely, the direct pit ond the off-set pit latrine syutens, In
the direot pit system the pit is located directly below

the- squctting plate whereas in the offwset pit latrine, the

pit ic vertically out ol c~lignment with the squatting plate ond
superstructure, Exmnples of the direct pit latrine are the
conventional pit latrine, the vented pit latrine, and the
borehole latrine. An exanple of the off-set pit lnirine is

the Reid's Odourless Harth Closet (ROEC).

_ The compost latrines have two distinctive featurea; these
;elate to the treatment and the disposal systems. Unlike the
treatment systems of other varieties of latrines, the compost
latrine treatment system oporates not only on excreta but also
on refuse and other vegetable wastes, This requires education
of the user to ensure reyulur addition of appropriate quontities
of refuse, Secondly, the treated waste is not dioposed of into
an environmental medium vithout any prior inmediate use; on the

contrary, the treated waste nroduct is usable as a fertiliger or






L&,.5.1

soil conditioner to promote food production or gardening. %

Conpost latrine structures are, us a rule, permanent structures,
Conventionnl Pit Latrine .

The defaeoation unit of the conventional pit latrine is a
squatting platform or scat placed directly ov:r a pites The platform
nay bé made of wood or oconorete, and is generelly provided with a
foot rest and o contral oponing through which oxorcta and ablution
matoriesl foll dirccily inte the pit belows The pit is a rclatively
large volume holo dug in the ground with ny aveilable tool to a
convcenient dopth, Its shape may be circular or rcotangulari but
for houschold lrtrincs, the most popular shape is circulare
A single family pit may normally have a diamotor of 90 to 110 cm
and a depth of rbout 240 cm, 85 litre of pit volume per person
per year is normally rcquired under dry subsoil conditions,

Fig 2 depioty o typical pit latrine,

‘ It has no provision for excrete transfor bocause the pit
which servce re part of the defaecation unit also serves as the
site for finanl disposal in the soile Excrcta and ablution
material which fall into the pit undergo annerobic digostion
and volume reduction,

Normally, aitcr every use, the fresh ciorota are expected
to be covered with carth or some other avnilable inert materials
When the pit is filled within about 60 em below the ground level,
it 18 filled up to ground level with ecarth, a ncw pit is dug,

and the superstructu.c is transferred from the old to the new

rit,
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It has tho advaentnge that no special equipmont s
required for its construction, and the technology for its
canstruction and operation is simple and well within the
scope of rural people. Itvis inexpensive to construct or
operate, and it dous not require water for itse operation,
Whoen properly uscd it can be hyglenic and anestotically
acceptabloa

Its domoerits include its possiblo association with
odours and fliocs whon tho excrota level gcts within 100 or
70 cm from tho top or whon it is improporly opcrated.
Anothor dismdvantage is the possible caving in of pit walls;
but this can be provenied by lining the well of tho pit with
bricks’ or other suitable material, St111 anothor limitation

is tho progrossivo rcduction in tho capacity of tho pite

M.5.2 Yonted Pit Latrino

Doveloped in Rhodesia by MRGLN (1977) the defmecation
unit of the vontod pit latrino is a concrote slab placed
direotly ovor a pit » Tho slab has two holecsj onc of them
is tho squatting holo and its immediante surroundings ere
mado concavo to facilitate clcaning. The sccond hole which
i3 20 cm in dinmotor is fitted with a vont pipe 2.5 m high
having o diamotor not loss then 15 cm.

At the top tho vent pipo bells outwerds to approximatoly
25 cm diamoctor, This bollod aporturoc is covered wiih glass

fibro mesh to provent passage of flies and mosquitooss

41
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_ Tho superstructure is kopt smoll and dark with enly sufficiont
light for the usor to sco; ' .

Tho strc;ngost 1igh"c roaching tho plt comes from thoe vont
pipce As g result during tho day flices that brood in the pit
or ontor the pit are attractod to the top of tho vent pipe
whero thoy stey t1ill thoy dioc, Fig 3 shows tho ventcd pit
latrine,

Tho vontod pit privy is fly~froo and sdour-frco, It i
relativoly inexpunsive to construct although tho vent pipe cem

' add conslderably to tho coste Its principal disadvantogus are
poseiblo caving=in (which con be prevonted if it is 1ined),
and progressive rcduction of its eapacity.

M5¢3 Offesot Dry Pit Latrino

This is a spocinrl typo of pit latrino which diffors from
the conventional pit latrino in two respoects., Firstly,
instend of tho-pit boing located diroctly bolow the soat or
squatting plato, it is locatcd adjacent to tho squatiing
plato such that the noer faoe‘pf tho pit is in linc with tho
outor faco of tho closzot building., Belng vorti &ally out 6f
alignment with the squatting platey the pit is connected to ti.e
squatting hole either by a curved converging pipe or by a smooth
surfaced inclined pipe, set at angle of between 50 and 60° to
the horizontal. Secondly the pit is ventilated such that a draught
of air flows continously from the cloggt room down the inclined
connecting pipe for exhaustion through a vent pipe which must be

taller than the topmost part of the latrine bhuilding.
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Patontod in 1944 in South Lfrica where it is known as
Roid's Odourloss Earth Closot (R40(E.C.), 1t is claimcd to be
odourless and fly-freco, Its operation roquires that the ceat
or squatting hole sghould not be covered with o 1id,

Mge 4 shows onc type of an offw-gset dry pit latrine being
fiocld~tested in Tanmanin, Whero nocessary tho pit may be lined,
leaving woop holes for scepages The system can bo uged for
individual houscholds or as communal latrince when a row of
closots can bo constructed under onc roof, It i, however,
rccommended thot in such o case dividing walls must be built
up from tho bottom of tiw pit to cover lovel, and partition
walls should bo mado airtight for successful oporation of
the draught systoms Ench olosot should also bo provided with
its own vont pipo,

Tho advantagos of this systom over the dircet pit
latrino ineclude tho followingt it is odourless and fly--frecj
and thoro is possibility for omptying thce pit contonto without
disturbing tho structurc. It can thorcfore scrve as a
permonent latrine, Furth.rmoroc, it oporatcs without watcr,

Its principal disadvantago is a relatively high r cost
duc to tho installation of tho inclined connoocting pipo and
vont pipoy and due to tho provision of a romovablo reinforced

concrcto covaore

M,.5.4 Boroholo Latrino

This is a spocial typo of pit latrino which consists of
n hole 30 to 40 cm in diamoter dug in fairly soft soil by a

spocinl hand boring auger to & dopth of about 6 m or 1 m below
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the ground watcr tablee. Phis hole, togcther with a square or
rectangular concrcte squatting plato, constitutes tho defaecation
unit, Tho narrowncss of the holc makos it too dark for flies to
entors In loosc s0il or sandy arca, tho hole is 1linod with bamboo,
woodon planking, oarthenwaro rings, or oll drums to provent caving
in of fho soil. An carth mound is finally built around the bore,
It is 1llustrated in Fig. 5.
Ls in thecoso of tho pit latrine, the borchole also
sorvos as tho site for final disposal, Tho opcration of the
latrino is also basically tho same ne thot of tlic convontional
pit latrine, Sludgo ecccunulation has bcon cstimated to boe about
56 to 170 litros pcr 1000 uacse,
It is choaply and quickly installedj it is hyglonie,
dporatos:with no fily nuisanco, roquircs minimal maintenance,
and doos not roquiro watcr,
Ite domeorits include the followingt
(1) Tno borohoelo roquiros a spucial tool for boring,
The practical problom of providing and oporating
tho auger moy pose a handicope
(11) Tho narrow borc limits its capocitys
(111) It moy bo odorous when it gets filled within ono to
two motors from tho tope
(iv) In very loosc soil it may cavo in,
(v) It is not a pcrmanont latrino,
Vhero ground conditions arc favourablo it may bo suitablo
for n small fanilys but it is not suiteblo for common uso by

a numboxr of [amilies or in a public place,
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44,5.5 Vieinamese Double=Vault latrine

Also known as the double septic tank, the Vietnamese
double~vault latrine consists of a watertight vault wilth two
oompariments that are used alternately first {or defaecation
end then for composting. Unlike other compost or mouldering
toilets, urine is separated from the faeoes to avoid exceasive
nitrogen in tho composting material, This is done by means of
a special groove vhich diverts urine into a separate container.
Mg, 6 shows onc design of the Vietnamese Double=Vault Latrine,.

Before a vaull is put into use for defascation, a layer of
ashes or lime is appliod to the floor of the vault, 4lso, after
each use, wood ashes are sprinkled ovor thc faecces to absorb
odoﬂra, and tho dofaccation hole is closed with a wooden 1lid.
When tho vault in use is almost full, tho contents are levelled

with a stick, and it is filled to the top with ashcs. Any

openings arc then socalod with lime cemont or cluyj and the
. " 3

mafqrials:aro allovad toygndc?go composting for at }gggt 2 months,
To sorve a fanily of 5-10 persons thc voult reoquired is
1i2m wide, 0.7m docp aqd t,?m }ong. _Constructign ma?crigls
Fpgt can be usod include clay, lime mortar, atono, rammed carth,
bamboo wattlo, unbakod_brickg, and cancrete,
It is rcportod that 85% reduction of intostinal worm ova
can be achieved within 8 woeks. The system has been used

extansively in Victnoan. Howover, its success dopends upon

offoctivo education of the user and cultural acceptability of

thc noed to oxtract and usc the composted maiceriale.
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M 5.6 Gopur) latrino

257

Developod by Shri Lppasaheb Patwardan, the first Gopuri latrine
was installed in a village called Gopuri located in the Ratnangiri
Diatriet of Maharastra Stato in India.

The treatmont unit conéiaég_;f-;;b pits haed altornately, which
also serve as tho part of tho defaecation unit vhich receives the
fresh excrota, The squatting plate is mounted on the pit in use
while the othor pit is covored with o plain galvanisod iron sheet

in a wooden fromece 4lso mounted on the pits is o common vent pipo.

Matorials 1like dry oarth, ash, paddy husk, gorbage, or hey, are

" addod to the nightsoil for camposting, When both pits areo full the

contonts of the first to bo filled up aro romoved through doors
located at tho baock of the pits, the groator pert of which ls
located above ground as illustrated in Figure 7.

hdvantagos claimed for this latrine include the followingt 1t
operatos without water; it is simple, choap, ond casy to build; 1t
yiolds a usoful product, holps in the disposal not only of excreta
but also of gorbago. It is roported to be copablo of operation
without offensive odours or flies,.

Its disadvontage is tho noed to reoloocato the squatting plato
from time to time, Tho product also requircs further composting
to reduce risk of holminthic infection. Tho additional composting

time is howover not known,

Mult trino
L1so knovn as the Clivus, Multrum is c compost latrino
consisting of a concrote or a profabricatod fiborglass container

with a sloping floor. Tho slope of tho floor must be
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between 1 in 4 and 1 in 3 (i.e. 14° and 18°5°). The container

is divided into three communicating compartments, each fitted with

a lid-covered opening the first is as a non-water seal toilet bowl,
the second 1s used as a kitchen refuse chute, and the third is

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

air intake, and, through inverted V-shaped or inverted V-shaped
conduits, the air is drawn through the compost to a vent pipe. Both
air intake and vent pipe are covered with fine wire screen to exclude
insects and vermin. Fig. 8 shows one type of the Multrum being

studied in Tanzania,

Tho unit cen bo instelled oither as an intogral part of a |
housa or attachod to an outhouso privy, It may bo placod oithor
in & bosement or partly bolow ground,

Bofore boing put into oporation for tho first time, the floor
of thé containor is coverod with a leyor of poat or humus-rich
gardon soil and gress~cuttings, Tho soil layor absorbe liquids
whilo tho soil/graas mix provides a umicrobinl scod for tho
oxidation procéas.

Tho ond product is scooped out for tho first timo aftor five
years, and thereafter annually. The finished compost is reported to
be froe fromm perthoe;énio organisms and odours,

Its ndvantagoe aro similar to those listod for tho Gopuri
latrino, In addition tho sloping floor onablos tho most stabilizoed
coapost to bo pushod to tho lowest part from whoro it is collocted.
Tho long detantion timo and tho aeration holpe to couploto the
stabilization procoss thorcby naking it possiblo to uso tho compost
jonodiatoly it is colloctod,

Tho principnl dravback is tho sizo and prico of tho unit. Whoro
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water is uscd for cblution accumulation of cicess water in the

HMultrun cen intcerlerce with the composting process,

L4,5.,8 Utariti Latrinc

L illustrated ia Tig. 9, tho Utafiti latrinc is basically
the same as the Hultrun with the following special featurcs. The
squatting plate incorporates e flap-trap to roduce.odours and
accossibility of the latrine contents to fli.s and vernine. No
V;shaﬁod or U=sncned chanclis are uacd; and . lcength of
absorption trench is provided for the disposal of cxcess liquid,
In pddition, uniike the Multrum, it is open at tho botton.

The systoun is 1ikoly to have all thce advanteges of the hultrun.
In addition thc construction is likely to bc cheapor.

Its perfonicneo is currcently being tosted in Tenzania.

44.5.,9 The Singlo Conpartient Utafiti Letrine

Fig. 10 shows tho single compartmont Utafiti latrinc. Its
feotures arc thoe gane =8 thoe conventional Utafiti Latrinc excopt
that 4t docs not have a sccond chanbor betwoen the defaccation
chamber and the absorption trench. It is snaller and cheaper
than the conventional Utafiti; and its perfor nunce is currently

being tested in Tanzenia whepo il was developed,

044,5,10 Sinele Voult Latriac

o]

In the U.H,0, coupost latrincs cxcrotz, houschold recfuse,
aninal nanurc, end urinc-socked oarth or strow aro conposted undor
anncrobic conditions. The conposting procoss is a nodificetion of
the Bengnloro procesas

The single-veult conpost latrine consiste of a pit, nuch the
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445,11

Ai.5.12

o7

sanc as thc conventional pit latrine on which is placed a squatting
plate through which oxcrcta and the other natorials to bo conposted
fell to the pit, The botton of the pit is coverod with grass
cuttings, finc lcaves, garbago, and papcere During operation, o

fow kilograms of grass and finc~textured lcoves arc thrown into

the pite. 4n exanplo is shown in Fig, 10,

0ff-Sct Si V.

This is a modification of thc Reid'!s Odourlcss Earth Closct.
In place of a homeshaped chute, a 15=-cn diamcter PVC drain
pipc is uscd as a chuto to transfer the oxcrota to an off=sot
vault, as shown in Fig, 12,

Tho usc of a straight drain pipe in placo of a horn~-shhpod
chuto simplifics construction; but at thc sano tipo it promotos
tho tondoney for faccal natter to stick to tho inclined pipe fairly
close to thc squatting level, thoreby facilitcoting accossibility
of flics to such facces, Poriodic cleaning of tho chute with a

brush having a long hendle is required.

Off-dct Conpost Voult Latrine

Illustrated in Fig, 13, this latrinc conbincs the feoatures of
the Multrun vith thosc of tho Roid's Odourless DBarth Closct.

In thc convontional Multrun the toilot superstiructurc is
located dircctly cbove the cauposting chembor, But in the 0ff-3ot
Conpost Vault Leotrinc, the conposting chaubor is loceted outside
the closct roon thurcby naking it casicr to instell it in existing

buildings.
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Whore conpost latrines aro culturally acceptablo, the off-sct
conpost vault vould appear to be an iaprovencnt over the

conventionnl Multrun,

4£4,5,13 Off=Sot Conpost Pit Intring
I1lustrated in Mpe 14, it is basicelly like the off-set pit

latrinc with a stroight inclined pipe cxcepl thetl it is desipned
to accept rcfuso and to operaio as a compost toilet., 4&ltihough o
vent is provided, no cir inlets or inverioed vontiletion channels
aro providod, It is therefore likely to operate mostly es en
anacrobic conpost latrine, The camposting reto is thorcefore

likoly to be slow. It is still being ficld-tosted,
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A4.6 ON-SITE WATER~DEPENDENT SYSTHIS

Agup Privy

Tho aqua privy consists of a vented watcr=-tight toank containing
vater into vhich dips a chuto or a drop pipc hanging from the
latrine floor as showvn in Fig. 15, |

Excrote frll through tho drop pipo into the tank whore they
displaco an equivplont volune of water through an ovierflow arranga-
nent into an adjecent 8011 absorption syston for final disposal.

Tho oxcreta undorgo ancorobic digostion in the tonk loaving an

accunulation of digestod sludge which nwust be rcmoved for

disposz%l at intorvals of erbout 5-10 yoears.

It can bo used both es a donestic or o comunal latrine, Vhen
uscd for a family c liquid capacity of 1n3 per fanily is recomncnded,
end g liquid dopth of 1 to 1.5 m is naintaincd,

Ae o treatuent focility is is annlogous to tho s optic tank or
Inhoff tank, Thore is therofare o tondency for scum to develop on
tho 1iquid, top, This nust bo disintegratod dodly using e plunge'r'
with‘ a 10 cn disc at its cnd, Successful oporation dopends upon
the rolativo nuount of wator in tho privy, Periodic addition of
water is dosirablo,

It has a low weter J;equiromont but it cen bo oxpensive to
install. ;npropcrly naintainod, it is o.ssocintoc} with odours and

nuisanco.fron flics which can gein accoss to privy contents in

the chute,
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A4,6.2 Botwang Typc B Toilot

This is o doncstic aqua privy designed not only for cxcrete
collection, truatucnt, oand disposal, but nlso for collecetion of
other housohold liquid wastes. The dofaccotion unlt consists of
a circular pedest-l designed to induco spircl flow during flushi g,
Below its rin is on inlot fron the wash begin.

Tho soptio chomber is go located that holf of it is bolow tho
closot roon while the other half is outsido, This arrangonent
allows tﬁo chuto fron tho pedestal to dip bolow the chanbor water ievef
whilo providing on cxtcrnal accoss nanhole for dosludging whon
noéossany. Pigs 16 is an illustration of tho toilct,

Its principel advontago condists in the provision for accopting
othor houschold liquid wastes, theroby overconing tho problem of
inaduquntg watcer contont in somo aqua privics. This adventage nay
provo to bo o possiblo disadvantagoe if oxcossivo wator is used
theroby roducing the dotontion poriod unduly and liniting tho oxtont
of treatunent in tho privy chambor. An adoquete soil absorption

systen is nccossary for proper oporation,

£4,.6.3 Scptic Tonk Latrine
Tho soptic tenk latrino has foeturos of both tho conventional
soptic tonk syston and the aqua privy. Liko the convontional soptic
tenk syston, it conéists of a water sonl bwl or squatting platc, a
wator-tight concroto box or septic chaﬁbaf;;and o soil absorption
systen, Howo:or, vhoroas in the convontionnl soptic tank syston,
tho wator scal bowl or squetting plato is loccted awey fron the

scptic chenmbor to which it is connoctod by o pipo, in tho soptic






VM

[ruP—— P S ——————

o




P



67
tenk latrino, tho wétor sorl squatting plato 1s locatod diroctly
abovo tho soptic ohembor as shown in Fige 17. It is in this
rospoot that 1t rescublos tho aqua privy in thet both of then
havo o wator=tight scptic chanbor locatod iincdintoly bolow tho
squatting plate; and the overflow frén thoir rcspoctive scptio
chonbows goes out for disposal in a soll onbsorption pit or trench,
The difforcnce botweon tho scptic tank latrino and tho aqua privy
1ios in the uso of o wator scal bowl in tho cosc of ono whoroas
tho othor onploys a chuto that dips into tho wator in tho scptioc
chanbor.,

The soptic tonk lotrine consists of o water-tight tonk
145 cn x 60 cn x 90 e deop bolow tho watcer lino, Thore are two
hanging bafflos dipping 22,5 e into tho water nnd projocting 15 cnm
abovo it, It has a 10 cn efflucnt pipe with o light trep to
provont fly brooding. This pipo loads to an offluwmnt channcl.
A dip pipo and a oludgo valvo aro providod for desludging onco a
yoar or ovory osix nonths. To allow sludgoe to bo withdrawn‘at
ground levol, tho tonk nay bo built in cut end fill, about 45 cn
into the ground cnd 85 cm sbove, The walls of tho tank nay bo
built o; brick in 1ino nortar plastered with couunt inside; and

they nay bo protocted by a bank of carth cutsido,

It is an improvement over the aqua pfivy, the borehole létrine,
1
. and the pit privy in that, given proper maintemance amd operation,

it can have a long life. It is also odourless and fly-free.

Its disadvantages include high cost and the need for periodic
desludging.
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Whoro o wator sorl io uscd its wator roquironcnts nay prove

to bo ¢ hendiceop,

44.6,4 Chincge TyowPrrtitions~Threu=Tonks Toilet

Dosipgnod in rosponso to Chaimian lieo's appeel to "conpletely
olinincto the cchistosoniasis”, the Chinoso two=partitions-throo=
tank-toilet heo tluce principal conponents, naucly, o dofaceation
unit, ¢ shori tranofcr unit, and a treetucnt unit,

Tho cdofaccrtion unit is o closct provided vith shallow
squatting pito or with buckota, Tho trcetnient unit is a
throcetonk triengulor errangetints Tho first two tanks arc each
dosignod to heve a capacity for 10 days! production of oxcrota
whilo the third tank is designed for 30 daya! production, Total
tenk capacity i thoreforce for 50 days capccity calculated on tho
basis of 2 litrus of cxcrote per porson por «tye (This includos
the excrota and tho woter uscd for bucket washing)s Figurc 18
shows a skotch of tho thrce tanks in linc,

Dxcreta fron the closet drop into an cxercta colloction “rough
built with a slopc not 1lcss than 380. The trouch is constructed
toibxcludo lizht and, henee, flios, It is connected to the first
of thc threc tenks by icens of a 30 enn long oicrota slip trough
having a slopc ol 45°,

The firei tank vhich scerves as the fr.ch cxcrota inlet tank
is first filled with wnter up to the lcvel oi the oponing that
lcads to thue g@econd trnk, The conncetion betucen the sccond and

third tonke is subacerged to cnsurc anccerobic cuaditions, Digested
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oxoreta arc runoved fron the third tank for sgricultural uscs,
care boing talien to lonve cnough excrcta in tho tenk to ensuro
continued subucrpence of the inlcet of tho socond tank to the

third tank. |

Tho syqtcn hos tho advéntago of lovw waior roquirement amd use

of the end product Tor agricultural purposeé. Rocent studies
indicate; howover, that the capacity of tho sccond tank nay havo
to be dncreased to inprove tho cfficioney of destruction of

Ascarid oggs.

Dug Well Latrine

Llso known na n walor coal pit latrinc ond as o direct pit
latrine, tho dug well lntrine is besically the somo as tho
conventional pit latrine oxcept that instond of a squatting plate
or o suat fron vhich cxcrota foll direoetly into the pit below, the
squatting plato or tho dug well latrine has an intogral trap which
providoa a woter sool of about 2 en as shown in Yig. 19, This is
o hand flush squatting plate rcportud to have beon doveloped in
Coylon, Tho ablution vater uaad.ordinarily is sufficiont to
Tlush tho pleto and ojeet tho cxereta into tho pit which is
locntaed dircectly below tho wator seal,

To provent coving in, the pit is lined with locally nade
pottery rings about 20 to 30 cn decp., A -brick or concrcte ring
sbout 4 cn doop is provided. Tho Bqnat?i;c plato is inst-lled
about 22,5 cn cbovo tho ground lovel to provent roin wator fron

gotting into tho pit diroctly. e
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Whon the pit is filled up, e now pit can be dug close by and

tho sane wator sonl squatting plate cen bo placod over the pit.

The dug well latrino is aocsthotically congeniel; it is
odourless and éuch thet flios do not have acceso to‘tho excreta,
The conétruction is sinplo, and does not rqqgirc spocial equipnont.
The cost is not oxcossivo, and it can bo installod closo to a
houso without orouting any nuisance. Its watcr roquiremonts are
low, o

On tho othor hend the letrine is not pormanont, a now latrine
beconing necossary ovory tine a pit is filled, Unloss wafer is

readily availeble, proper meintenemnce is not applied,

trino

The scrl of tho khatghar latrino consists of a couvnt pan to
which is attechod on outomaticelly operatod galvenized iron plLto.
Tho plate gorvos oo a wﬁtof weal with a‘sﬁall quantity’ of wator',
With tho woight of-tho okcrota and-ablution trator, tho pliate’cnptiocs
its content into tho tfoatnent tank'boldw and roverts 1tself to the
origifel position automatienlly. Tho nightsoil sticking to’' the-
platc is washod eway by the ablution wator. It is illustratod in °
Fig, 20, * ' "

A troptuont tonk dosignod for 10 to 12 usors consista of &
tasonry chanbor 1,3n x 1m x 1o togother with an cuxiliary tank of
0.3m x O.3n x 1n, Dffluent from tho auxiliery tomlt-is diverted
1n£o odjoining rcfuso pits  to accolérate doconposition of tho'
rcfueb. Tho partinlly decouposed oxerota is collocted pe:iodicélly

fron tho Yanks for usc as acnure,
,'.A

by
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It is rcported to be odourless end fly-{roe, It yields
naterial that is uscd as fortilizor. ﬁht th. nechanically opereted
self-flushing wotcr scnl device is liable to f~ll into disrcpair
in o rural aros, and thoroby load to odour procduction and fly
nuiscncc, Howovor, a number of the khatghar latrincs arc reportod

to bo functioning satisfactorily in tho lrunrashtra State of India,

44,6,7 Matergato _éo_l.f_-_mp_s_h_i_r_xg__lﬂtrino

Developcd by the Blair Research Laboratory in Rhodosia, this
latrino relics on a water soal that is formed by water held in a
pan benoath o wido chutos The pan is pivoted ond counterbalanced
so that it holrfs about 1,7 litres of weter to form a scal around
tho lover win of tho chute, The addition of a further 1.7 litres
of wator or solids scts the pan off balance causing it to tip its
contents into the septic chanbore Tho pan then returns and refils
with water to fomm o now scal, and repains in such a state until
further natorials aro added, It is illustrated in Fig, 21.

The dovico usunlly flushes onco during two visits and rcqiiros
approxinately onc litre of wetor per flush.

The "Uatcrgato" unit is supported by a reinforced concrete
slab with a contral holc which is sbout 45 cu x 45 cn, The
squatting pad scction sits on the slab whilc the chute is suspendod
through tho holo,

The form ol the anaorobic chamber locoted itmediately below

the unit nay very. It nay be a sinple unlinod carth pit whero the
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ground is stcble, or it nay bo a pit 1linoc with bricks or
woll-lincrs. \ator-tight soptic chambors aoy 2lso bo constructced
out of appropricio .izterials.

Tho unit is suppliod with water fron a tonk which nay bo
installod at ground lovel, using o conventional ball valve,

Its advantages includo the following: lov installation cost,
low wetor requircnents, rcliable, crn accopt cny ablution ncterial
without blockage. Furthermoro it provents the oscnpe of edours end

tho pasengo of {lius to tho oxeroted naterial.

44.6.8 Off-Sot Pit Uetor Sogl Systons -« The Red Lavrino
An off=sot pit water sonl latrino hau tho [ollowlng principal

foeturcs:
(1) Tho latrinc pan has a trop which 'ininteins a wator secl
which ccnn Lo flushed by hand.
(i1) The dinposnl syston is a pit locatoed outsido the closot
rathor then dircetly boulow tho pen and trap.
(i11) It hes o conmnocting pipe which lin's; tho trap to tho pit.
" Developed in indiz, soveral types of hand [lush off-sct pit
water sonl latrincs are aveilable including the following: tho FRal
latrine, thc NJRI 1lntrine, tho I.C.M.R. latrine and the Reu
latrince., Thoir principal featurcs are the sene, with only minor
differences in geonotry of tho pan and trap. Ior this rocson, it
will be suffici.nt 1o describe only onc of then, namely, tho Rcd

latrino.






18

Rech Letrine: Thio )itrine, which is shown in Mg, 22, is nado up
of a squatting plate, a pan, o trap, a disposel pit, and a short
connocting pipos Ti trap 18 dosignod to neintnin a wator scal
of about 2 aie Provision io nado for two or oo pits to bo
constructcd, onc at a tine ond connocted in turn to the trap ae
the pits in uso bocaw fillod up, Initially only one pit is
congtructod, Ii is llnod with pottery ringu, sand/conunt rings,
or soil/concnt briquottos 7,5 cu wido by 7.5 cu doop by any
suiteble longth, Tho pit is covorod with a daie shapod concroto
covor vhich cen Lo roinforcod with steol or bonboo, Whon tho
first pit is full, o now pit io dug, and tho curvoed connocting
pipo is turncd fron tho old pit to tho now pit. Tho pit covor
frou_tho old pit i~ also iraneferrod to thou ncw pit whilo tho old
pit is toppod with suil, 4ftor about one yunr, tho
contonts of thc first pit arc doemed to Lovo boon fully digosted
and suitaoble for utso oo fortilizcer,
Tho advantiac of this latrine includo tho followingt
() Tho Jatrinc Tloor is casily kopt clorn
'(ii) Tho water scal clininatos odours rnd provents accoss of’
the oxercla to 1lics,

(111) oOnly about 1,5 1itres of wator is rcquired for flushing,
(iv) Tho 1i.leriql: for construction ar. fow and rondily
avnilrblo loenlly in nany parts of tho world,

(v) “weehwmolofry l'or censtruction is cooily acquired.
(vi) The cost of the latrinc is rcasoncblo,

(vii) FMainten nee is nininnle
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(viii) Acceptrbility is high in places vhorc it has boon
introducod,
Its disndventages include the following':
(1) Since its oporstion dopends on water, it is not suitable
uhcre wnter is scarce,

(ii) The need to renove the dcconposed cxcreta from o filled
up pit alter sone tine has been found to crcate cortain
cultur:l problcns, Even after o ycars storage, the old
pit contenioa are found to have o high noisturc content.
This tonds to nake the romoval of the pit contents a
little uessy.

(iii) It is designed to acoept only ocxzcreta. Other household

wastos = liquid or solid - arc cxcludod,

Al.6,9 Scptic Tank Systopn

This is nn on=siic watcr=dopendent syston consisting of a
defaccation unit, o short transfer system, & troatmont unit, and a
disposal systen,

The defacention unit typically consists of a glazed coramic
soaéing bowl or r.quatting plate fixed to o trep vhich nainteins a
water seal having n depth of 5-7 cnn, Excrota fall directly into
the water in the water closet bowl fron whaich it is flucshoed out by
about 10 1it;os o7 watcr through a short systen of pipos and
ianholes into a trocatient unit located in the vicinity of the
closct,

The trcatnent uvnit is a buricd water=tight tank known as a

scptic tank. It iz wsed for the scdinentation of settleable solids,
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anacroblic stabilizatlion of biodogradable naterials, and for tho
storage of solids in betwoen dosludging periodc which, in proporly
designed and oporcting systaize, noy bo at intcrvals of about five
years,

The disposcl systen is typically a ooil ohrorption systen
or a gookawny plite Disposal into water ie also dono following
furthor troatnnt in snall trickling filtors, oxidation ditchos
or in enaorobic upflov filters.

The syston is hygienie, odourloss, and fly=froo., But its
wator roquircnients aro high, It is also costly to install, a
factor which lkeopo it out of tho reach of thc rural poor oven
though it is uced by tho woll=to—=do in sbmo rural arcas. Clogging
of the soil/watcr intcrfaco in absorption fiolds loads to fallure
of tho disposal systen and the creation of nuispnco, This problen
noy bo ovorconeo by tho uso of two parallel csoil absorption systons
used alternately. (Lftor rosting a clogped soil absorption syston
for about n ycar il rccovers its infiltrative capacity).

' septic tank syston with two perallel soakaway pits is

illustrated in PFipg. 23.
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