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FOREWORD

No nation can move forward unless its peoples are healthy and the provision of safe water supplies
and improved sanitation forms the very foundation on which all public health must be built.

Great strides have been made in the provision of rural water supplies in many countries in Africa,
although there is still much to learn and still far to go in this area of development. By comparison,
the provision of improved sanitation has been rather poor in most African countries, although there
are some exceptions to this case. In particular, there seems little movement in the provision of
sanitation for very low income communities. '

In Zimbabwe the rural sanitation programme has moved well, with over a quarter of a million
families being served in the last ten years. This programme has been based on the Blair (VIP)
Latrine, a technology which is very popular and eagerly sought by its users. :

However, for many countries in the subregion programmes involving the construction of VIP’s may
be difficult to achieve, and other alternatives may be required, especially for very low income
communities. ‘

This workshop is intended to investigate sanitation options which may suit the needs of very low
income communities, and it is hoped that progress will be made in formnlating guidelines for future
consideration by Donors, NGO’s and Governments.

This background document written by Peter Morgan of this Institute, provides some of the
background to the problem and describes some technical solutions which may be practical in many
areas of the subregion, It has been written primarily as a technical document.

I am sure the workshop will be successful. [t is certainly timely, for much progress has still to be
made in the vital areas of the provision of safe water and improved sanitation to our rural peoples.

- Dr Steven Chandiwana

DIRECTOR
BLAIRINSTITUTE

Harare
December 1991




A GENERAL INTRODUCTION TQ THESE TECHNICAL GUIDELINES

These practical guidlines for the construction of low eost
latrines were produced to support the workshop on Ap-
propriate Sanitation Technology for Very Low Income
Communities held in Harare in November 1991,

The workshop was hosted by the Blair Research Instilute
and the World Health Organisation and funded by the
Swedish International Development Authority (SIDA). A
volume of the proceedings of this workshop has also been
produced and includes papers delivered from the 9 coun-
tries in Southerm and Eastern Africa represented at the
wotkshop. These werc Botswana, Lesotho, Malawi,
Mozambique, Nambia, Swaziland, Tanzania, Zambia, and
Zimbabwe.

The objectives of the workshop were totake a wide body of
opinion from the Alrican Sub-region and discuss current
sanitation options, and formulate recommendations for
future adoption in the area of Technology, Hygicnc Edu-
eation, Communily Mobilisation and Project Planning, A
number of recommendations concerned with technical
aspects were made at the workshop and endorsed by the
group as a whole these technical recommendations were
listed as follows:

1. Where conditions ars suitable the pit latrine shou!d form
the basis of sanitation technology suitable for very low
income communities,

2. Some form of subsidy will be required to ensure that
minimum standards are maintainad,

3. The subsidy should be provided in the form of hardware.
This should in¢tude a concrete cover slab or the means Lo
make one, and assistance in the construction of the ring
beam, or a partially or fully lined pit depending on local
conditions. The subsidy should also include the provision
of training.

4. The structure of the latrine should be supplicd and built
by the user and should be made of the most appropriate
local building material,

5. The choiee of coverplate and/or vent pipe and whether
they are included in the subsidy should be left to the
appropriate authority responsible for the development,

6. The maintenance of the structure should be left in the
hands of the users.

7. Where latrines are placed in high density areas, some
effective means of desludging should be used c.g. mini
vacnum tanker,

8. The design should take into consideration the end users
and also those providing the subsidy. Such designs should
provide {or ease of maintenance and a reasonable life span,

9. Communities served by improved sanitation should be
made aware of environmontal issues and be exposed to
health education programmes.

10. There is still a requircment for research and develop-
ment including studies of the greater use of local materials
and recycled waste.

Most delegates supp‘mted the ust: of the VIF Latrine. This

* was assessed by asking delegatesto fill in a questionnaire.

In analysing the questionnaire two answer sheets wers
used from each country where possible, since most coun-
trics were represented by two participants. In the case of
Zimbabwe and Mozambique two answer sheets were se-
lected at random because there were more than. two
participants from these countrics. In the ¢ase of Zimbabwe
11 shects were answered and this would have biased the
result  towards the VIP. One sheet was analysed for
Swaziland because therc was only one participant, The
sheet completed by the WHO consultant was also analy-
sed. The analysis summarises the views fiom 9 countries
from the sub-region.

1. The highest priority for components of a latrine technol-
ogy was considered 1o be the concrete slab and a hygienic
floor. The vent pipe and superstructure were considered
equally important, Pit lining was considered less important
by most of the delegates although those from Zimbabwe
considered it more important. The coverplate was consid-
ered the least important, possibly because this system did
not cotitral fly breeding well and also allowed odours to
escape when the latrine was in use. There was some doubt
about the hygienic aspects of handling the coverplate with
the hands,

2, 83% answered Lhat the VIP should be considered for
very low income communitics.

3. 100% of the 83% answered that the VIP could be
adapted for low Income communities.

4a. 76% answered that a low cost VIP should have a
concretc slab.

4b. 100% answered that a low cost VIP should have a grass
or local materials superstructure.

3, 76% used the VIP as the country choice.

Delegates from Mozambique strongly supported the cover-
plate concept as they felt the VIP was inappropriate for
their country. Malawi and Tanzania were experimenting
with a mix of VIF’s and non VIP systems. All other coun-
tries opted for the VIP.

These technical guidelines therefore cover most of the
aspects of lalrine construction for VIP and non VIP pit
latrincs.




PORTANCE

Introduction

The safe disposal of human excreta is of paramount impor-
tance for health and wellare and also for the social and
emvironmental impacts that it can engender ia the commu-
nities served. Its provision has been listed by the WHO as
among (he first basic steps which should be taken towards
ensuring .a safe environment in rural areas and small
communitics. Other steps are the provision of an adequate
drinking water supply and the control of insect and animal
vectors of discase in places where they are significant, The
impact on healih is greater if preventative, promotive and
curative health measures (including hygicne and general
education of the community) are introduced together.

The inadequate and insanitary disposal of infected human
waste lcads to the contamination of the ground and of
_sources of drinking water supply. It often provides an ideal

opportunity for certain species of flies and mosquitoes

cither to lay their cggs, or to breed or to feed on the
exposed material and to carry infection. It also attracts do-
mestic animals, rodents and other vermin which spread the
facces and with it the potential for disease. In addition it
sometimes creates intolerable nuisances of both odour and

sight.

There are many problems connected with iraditional defe-
cation practices. The most scrious are health problems -
human faeces can contain harmful organisms including
bacteria, which cause discasc and these can be spread
because people come into contact with fagees. The praclice
of defecating in the bush, in fields or in open pits may be
quite acceptable in sparcely populated arcas, but they are
dangcrous in arcas where people live closc together in
villages or in peri-urban or urbaa sctilements, Fagces and
urine have ao unpleasant smicll, and these attract flies and
other insects, which iransmit discase and cause a nuisance.

Importance of overcoming disease,

Viral diseases like poliomyelitis, infectious hepatitis and
gastro-enteritis can be carried when poople touch facces
and then touch food or drink. Similarly bacterial diseases
like cholers, typhoid, paratyphoid, baciliary dysentery, and
protozoal diseages like ascariasis, trichuriasis, and pin-
worm are also passed on when people come into direct
contact with faeces and then contaminate food or water.

Today polio is controlled by vaccinating infants and chil-
dren. but other diseases mentioned must be controlled by
the proper disposal of facees and the protection of food
and water. Health education stressing the importance of
personat hygicne, including regular handwashing, and the
sanitary handling of food and drinking water are also very
important if the advantages of improved sanitary facilitics
are to be felt.

PROVED SAN

N _TOPUBLIC HEALTH

How disease is carried from excreta

Humans themselves are the main rescrvoir of wost dis-
eases that destroy or incapacitate them. Faecal borne
diseases, which are primarily intestinal infections and para-
sitic infestations, cause untold suffering debility and mor-
bidity. Transmission of excreta related discase from one
host to another (or the same host) can follow onc of a
numbcr of routes. One of the most important routes is the
faccal-oral route (for ascaris and diarrhoea). Sanitation
provides one such block.

Infection by insect vectors

Flies and mosquitoes, which can breed in pits, drains, and
other poorly protected septic tanks can carry discase.
Bancroftian filariasis, which results in a disease called
elcphantiasis, is common on the coastal arcas of East
Africa, and is indircctly related to the poor disposal of
human excreta. The discase is carried by a mosquito vector
called Culer quinquefasciotys. The installation of latrines
may in fact result in an increase of mosquitoes, unless the
latrines are able to control this vector. In this case it is
important to keep Lhe pit as dry as possible, since mosqui-
tocs can only breed in waterlogged pits. Systems like aqua
privies, septic tanks and pour flysh Iatrines must be per-
fectly sealed.

Scveral discases can be carried by flies. The Blowflics
Calliphorg, Lucitia and Chrysamyg can carry Intestinal
Myasis and Dysentery (Clostridium, Salmaonella, Shigella).
The houselly Musca domestica can carry Dysentery (Clog-
idiym, Emamocba, Salmonella etc) and the viruses, hepatitis
A, and Poliomyelitis. The Latrine {ly Fannia spp. can carry
Dysentery, and the face flies Musca sorbens can carry
Yaws, Trachoma, Septicaemiz and Infective Dermatitis,

Hiph risk groups

The age group most at risk to these discascs are children
under 5 years of age as their immune systems are not fully
developed and may b impaired further by malnutrition.
The diarrhoeal diseases arc by far the major underlying
causes of death in this group. They acconnt for almost 30%
of all infant deaths in the developing world.

The under fives comprise only about 17% of the population
in these countrics yet aceount for up to 80% of the deaths.
Worldwide, of the 500 million under fives about 400 million
are in the developing countrics and account for 97% of all
deaths in this age group.

Relationship to health

Although it is universally accepted that improving the
sanitation within a community should lead 1o an improve-




ment int health, it is difficult to ascertain whether the impact
is direct or indirect. Often better sanitation is part of a
spread of development activities within the community.
Improved sanitation only forms part of the Primary Health
Care approach, which also includes improved water sup-
ply, increased health cducation, immunisation and child
care campaigns ete. Certainly the aim is to improve the
hygienic status of the homeslead as a whole, and to im-
prave the dict provided to the family as a whole. Certainly
the control of vector of disease such as Malaria is also
important.

Of the preatest importance is the passing of knowledge
about how to improve health, and this would include the
importance of improved diet, sanitation and water supplies
ete, Great emphasis should always be placed on education,
and messages arc often passed withimpact through schools
and other places of learning, The Village Community
Worker, or his/her equivalent has a very important role to
play in conveying the simple yot fundamental messages
_relating to health and the environment,

Technical solutions

Many systoms of excreta disposal have been designed over
the years, but most are expensive to build, especially in
urban ot peri-urban scttlements. However many other low
cost solutions are available for use, and can work well
provided they are adapted to suit the specific ¢nvironment
inwhich they are placed. Whilst the technical solution is an
imporiant one, it s also ¢ssential that environmental and

human factors are also taken into consideration. The siting”

of latrines is important and also the design should be
suitable for the people’s needs.

Experience has shown that no one l\cchnical solution can
apply throughout the world or even throughout onc conti-
nent, or even throughout one country, It is important
however that some appropriate system is adopted as a
baseline on which to plan national sanitation strategies and
produce educational and promotional campaigns.

Obviously technical solutions must be adapted to suit the
local environment and local financial resources, and smt
traditional skills in construction and the “latrine behavi-
our” of the users. For example the pour flush system com-
monly employed in the East, where people use water for
anal cleansing is entirely satisfactory. How ever it will be
disastrous when used by people who use sticks and other
solid abjects for anal cleansing, and will become blocked
and unusable. In most of Africa the pit latrine has becn
found to be most suitable system for use in rural arcas, and
in many cases peri-urban areas as well, There are several
ways of improving the traditional pit latrine and this report
concentrates mainly on methods of doing this.

Courrent problems of coverage and sustainability.

There are now elear indications that subsidies from gov-
ernment and donor agencies for VIP Latrincs and other
improved latrines which nced cement, and other materials
arc unlikely to cope with the present needs or be sustain-
able, Millions of people in very low income communities
cannot afford cven the simplest technologies for sanita-
tion. This poses a very demanding, almost impossible
technical problem to solve, for even in very low income

communities, it is still essential to dispose of waste in a

hygienic manner. This at the very least may require digging
a pit into which the waste must be placed and protecting
this m the most economical manner,




The technical objective of sanitary excrota disposal is to
isolate faeces and urinc so that the infectious agents in
them cannot reach a new host, Qbviously the best latrine
destgns overcome the breeding and passage of as many of
the vectors listed in the first section, as possible. The
method chosen for any particular arca may depend on
culture, the preference of the users or communitics, the
locally available raw materials and the cost. The types of
disease endemic in the area should also be considered
when selecting the method of cxereta disposal,

The choice of system

Where there are ng latrines people resort Lo open defeca-
tiom. This may be indiscriminate or in special places such as
defecation fields, manure heaps or under treos ele. Open
delecalion cncourages [lics, which spread faecal related
discases. In moist ground the larvae of intestinal worms
develop, and faeces and larvae may be spread by being
cartied on people’s fect or shocs. Surface water run-off
from places where people have defecated results in water
pollution,

In this appraisal of appropriate low cost sanitation systems
the piped sewerage system will not be discussed as this is
neither low cost or appropriate in the context of rural or
aven peri-urban development in Alrica as a whole. On-site
systems, might includc aqua privics, septic tanks and
bucket latrines, but the most appmpriaté system for low-
income communities can only be based on the pit latrine,

SIMPLE LATRINE SYSTEMS
The “Cat Method”

Some arcas of Alrica arc so poor that any method of
improving the situation where fasces are scattered indis-
criminately around the environment is an improvement, In
its simplest form the safest method of disposing of excrela
inlow density remaote rural areas involves digging a shallow
hole with a shovel, and covering over the faeces that are
placed there. Wilh Lhis technique the facces are buried in
a shallow hole (0em deep) and covered with tightly
packed soil immediately afler defeeation. Dhue Lo intense
biological activity in the top tayer of the soil, the {aeces
rapidly decompose. This method is appropriatc when people
are away from home, working in the fliclds.

This “Cat Method” is cffective but cannot be regarded as
an appropriate low cost sanitation technology.

The Ore Day Latrine,

The “one day latrine” is also a hole in the ground, about
20cm wide and 30cm deep. Every user covers hisfher
faeces with a layer of soil. A new hole is dug cvery day, This
systern can be improved with the use of a piece of sheet

metal as a lid. If the sun is shining on the 1id, the tempera-
ture of the hole may rise 10 above 45 degrees. This would
kill asearis eggs as well as eggs and larvae of the hoskworm.

This system can be viewed as a type of pit latrine in
miniaturc. Theoretically it would be possible to dig a pit,
say 1 metrein diameter and 1 metre deep, and by using half
a pocket of cement, make a 1.4m diamcter concrete slab
{50mm - 75mm thick) and cover the pit with the slab. Very
low cost latrines of this type will be discussed in the next
section,

The Pit Latrine

The most commonlyused latrine is the hand dug pit latrinc
which iz covered with some sort of cover/slab, and sur-
tounded by a structure for privacy. Such latrines are very
common throughout the world and have been used since
ancicnt times. Such widespread use for many centuries
provides the evidence that they-are technically and socio-
logically sound. There can be no doubt that the pit atrine
must form the basis on which all low cost sanitation options
suitable for Africa must be based. -

The pit latrine is cheap to build, confincs the waste in a
specific area, and with adequate siting and protection can
cut down on the passage of water borne pathogens like
bacteria or the passage of inseet vectors. Obviously the
exact method of construction, and the principles used to
protect the pit and overcome the transmission of patho-
gens witl vary depending on local conditions and the
amount of funding available for construction,

Disadvantages

Whilst ithe pit latrine has so many basic advantages, it also
comes with its disadvantages, Sometimes these may de-
velop1o such an extent that the pit latrine becomes danger-
ous Lo use and even a threat to health, Such disadvantages
must be overcome, sither in part or completely, if the
objectives of improved sanitation arc to be gained. Such
disadvantages can be lisied as follows:

L Shallow piis

Very often pits are dug shallow, which limits their working
life, and exposes waste matter far to close to the surface,
where it becomes offensive and a source of fly breeding.

2, Collapse of pit

If a pit is unlined in unstable soil, it is bound to collapse and
becomes life threatening. Such systems have little merit
and cannot be promoted. A pit lining of some sort becomes
esseatial, unless the soilis very firm., In some cases a partial
lining can be regarded as a step forward.




TYPES OF LATRINE

The "One Day" Latrine
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3. Collapse of cover slab or pit caver

Very often the eover to a pit consists of wodden logs or tin
shects which may easily collapse. Thoy are also unsanitary
and can not easily be washed down. When pit covers are not
easily washed down, they become offensive and a source of
disease transmission in their own right. Under such condi-
tions systems such as “The Cat Method” have greater
moerit. Improved sanitation based on the pit latrine must be
provided with a hygienic cover, ideally made 6f conerete.

4. Collapse of struciure

Structures are built usually to provide privacy. If they arc
temporary and collapse they cannot provide privacy and
uscrs may locate alternative sites in which 1o defecate
which may pose a health threat. Obviously superstruciures
should be reasonably sound in their construction,

5. Production of odour

Bad odours are olten associated with pit latrines, and this
is one reason why they are not used and maintained
properly. Odours may be derived from the pit itself, and
this is morc obviocus the shallower the pit. Odours also
eminate from poorly maintained cover slabs which become
polluted with facces and urine.

Itisimporlant to try to avercome cdours, cither by digging
the pits deeper, or by providing coverslabs which can casily
be washed down. The use of a coverplate covering the
squat hole can reduce the amount of odour escaping from
the pit, although it cannot do this when the cover is
removed and the latring is in use, The VIP uses a system of
ventilation to overcome adour eminaling from the pit.

6. Source of flies and mosquitoes

Pit lalrines can be a source of many insects, notably {lies,
and these have the potential to carry discase, and are
always a nuicance.

The pit latrine has more worth if it can reduce on fly
breeding and this may be overcome Lo some catcat by
fitting a cover plate over the squat hole, and kecping it in
position unless the latrine is in usc. The alternative system
of using a vent pipe as a fly trap can be very effective at
reducing flies, provided that the latrine is built properly.
The use of chemicals has rarely been successful in practice
at reducing the fly nuicance.

Only pit latrines which have water cxposed in their pits can
produce mosquitocs. In almost cvery casc a well used and
maintatned pit [atrine cannot produce mosquitoes.,

7. Polfution of groundwater

Pit latrines can act as a very effective polluter of under-
ground water. This is whysiting of the latrine is critical. The
pit latrine should be sited so that it is convenicnt for use. It
should be sited downhil and at least 30m away from a well

to avoid ynderground contamination of ground water.
COvercomimag these prolblents

Low cost mecthods of providing svitable sanitation for
Africa as a whole involves overcoming these basic prob-
loms of the pit latrine. Obviously the more moncy that can
be spent, the greater the measure of protection that can be
provided. Perhaps the most important steps that cao be
taken in the following order of importance are:

1. Providing a hygienic coverslab onastable pit collarin an
arca which will not pollute nearby wells if they are present,

2. Lining the pit to aveid collapsc.

3. Providing privacy.

4. Overcoming odour and fly nuicance.
1. Latrine stabs

Most traditionally made latrine covets arc made of woud,
usually poles which straddle the pit. Oftenthey are covered
with soil or tincover plates to improve safety. However the
wood is always prons to attack by termites unless speeial
hardwoods arc used. Rotting timbers eventually collapse
and make the latrine dangerous, Also the poor seals
formed with these traditional covers and the pit rarely offer
any [ly protection or adour proofing for the latrine.

A cover slab made of concreté 15 well worth the expense
and effort involved in making it. A conerete latrine slab,
when properly made will usc less than one pocket of
cement on a single pit latrine, and it will last almost
indefinitely. It should te able tobe used on several genera-
tions of pit, being moved from one to the other, In Mozam-
bigue, the greatest assct perceived by the owners of new
latrines fitted with a concrete cover slab was the safety
factor afforded by the new cover slab.

A mixture of 4 paris stone, 2 parts river sand and 1 part
cement makes a very srong slab. In the absence of stone,
river sand and cement can be mixed in the proportion 5
parts sand to 1 of cement. The sand should be sharp and
washed. For slabs of 1.5 m in diameter 3mm reinforcing
wire is quile adequate, placed in a grid formation with
150mm spaces. Slabs should be cured for at least 5 days.

Flat concrete slabs can be made without reinforcing wire
using a mixture of 4 parts river sand and 1 of cament. The
curing must be performed correctly and the slab not moved
or allowed 1o dry out for a period of at least 7 days. A
propesly cured unreinforced concrete stab, made with a4:1
mixture and curced for 7 days, should be quitc adequately
strong {or any usc as a latrine slab.

Stabs arc cast with a hole in them for the squatling aper-
ture. When the VIF is made, two holes are cast inthe slab,
one for the vent pipe and eme for the squalting hole,




This will be described in more detail later in this manual,
2. Pit hinking

Where pits arc dug in firm ground, and where the rainfall

is low, unlined pits can remain firm for many yearswithout ©

collapse. However this is not normally the case. Very often
pits may be dug in sandy soils which will stowly collapse. In
addition the effects of erosion either by rainfall or water
run-off from some other source can break vp the upper
sections of the pit_ If the pit is dug into high groundwater
areas, or relatively large quanitics of water are introduced
into the pit {from bathing or washing) then the water Lable

inthe pit will lie above the base of the pit and crosion of the

pit wall will occur, This may have fittle effect if the 50l is of
a firm type, but commonly the liquid layer slowly eats its
wayintothe soil and parts of the pit lining fall away, and the
upper structures may become undermined. This will even-
tually lead to pit collapse, especiallyif the superstruciure is
heavy.

Clearly a pit lining should be used 1o avoid collapse. Lined
pits which are round ¢ollapse less oflen than square shaped
lined pits because the forces on a round structure are
cvenly distributed, The upper end of the pit lining should
be elevated above the ground level, and be formed into a
collar or ring beam. This means that when the earth is built
up around the collar it wall be clevated above the gencral
levelof the ground, and this wilt help to avoid erosion from
surface run-off water particularly during the rainy scason.

Materials for pit lining.

The best material for lining the pit is (ired bricks if thesc arc
available. Sun baked bricks can erode in pits il they are
waterlopged. i there is no chance of waterlogging then sun
baked bricks might be used. Fired bricks arc best mortared
together with cement mortar with a niixture of 8 parts pit
sand and 1 part cement. If the bricks are soaked in waler
first, the cement mixture can be reduced to 10:1 or even
12:1.

If bricks arc not available, then flat stones can be built up,
if the shape is round. These can be laid without mortar if
the skill of dry-stone walling is available. The pit should be
made large enough to provide an adequate open area and
allow for the stones Lo be laid,

Fit Size.

10 yeurs for a family of & persons.

Fit coflar

It is important that a lincd pit should also encorporate a
ring beam or collar at the head of the pit. As mentioned
tarlier, this clevates the pit head above the surrounding

* arca, and reduces the chances of erosion and collapsc of

the slab mounted above it. Also the base stab which covers
the pit should be supported properly. if a VIP type pit
latrine is to be built, a good airtight seal will be required
between the collar and the slab.

Thus the collar surrounding the head of the pit is imporant
for three reasons:

1, Elevates the pit lining above ground level

2. Acts as a sound [oundation for the slab

3, Provides a surface on which to form an airtight seal
between pit and slab (as in the VIP latrine).

Pit collars arc usually ;madec of bricks cement mortared
together. They can also be made of stone, which should
idcally also be ccment mortared together and levelled off
to form a flat upper surface for slab attachment.

3. Providing Privacy
Superstruciures

Traditionally the superstructure has one role, that of pro-
viding privacy. Simple pole and grass structurcs surround-
ing the simple pit latrine are well established all over the
continent, Pole and grass structures are subject to termite
attack and require frequent maintenance.

In more receny times the brick built structure has become
maore favoured since it requires less maintenance and can
also be built with local materials.

Sun dried bricks can be vsed in climates with less rain, and
even in rainy environments, Sun dried bricks can be used
provided a well thatched roof is fitted with an adequate
overhang, Where bricks are used, ideally these should be
made of fired bricks. Also, ideally, they should be built up
using cement mortar with a mixture of 8 parts pit sand to
1 part of cement.

However, there is much traditional knowledge on the use
ol traditional earth mortars, usually taken from old ant

" mounds. These mortars are partly resistant to erosion by

Most trachtionally dug pits are very shallow and may have
a life of only afew years at most. In improved latrines most
pits will have an internal diameter of 1.2 metres and will
thus be dug with a larger diameter to accomodate for the
lining If standard bricks are used (225mm X 110mm X
75min) then the diameter of the pit should be about 1.5m.

The depth should be at least 3 metres, and preferably
more. The deeper the pit the longer its working life will he.
Apit 3m deep and 1.2m wide should be usable lor at least

rain and can make an cxccllent material for building
latrines and houses. They are best placed beneath roofs
with a good overhang.

Structures can either be made with or without doors
depending on the degree of privacy required. Spival struc-
tures, either rounded or sguared, require the least mainte-
nance since there are no moving parts. A door adds more
privacy, however, and can be fitted to an exsting spiral
structure, Being a2 moving part it requires some mainte-
nance and repair,




Roaofs

The simplest roof is made from poles and grass. This type
provides coolness within Lhe structure and il well built can
also protect against the rain. However a roof is not
cssential in the standard, unventilated pit latrine, and in
fact can be undesirable, sinee the open nature of the crude
. pit latrine allows for the odours and [lies to escape easily.
However in the more advanced pit latringes described a
little later, semi darkness 13 considered an assel, even on
unventilated structures.

More advanced roofls can be made. of asbestos, tin, or
Ferrpcement, Such roofs can be made with a bag of
cement, using 3 parts river sand and 1 of cement and
chicken wire for reinforcing - they are built up to a thick-
ness of 25mm - 35mm, and cured for 7 days. Such roofs are
permancnt.

4. Overcoming odour and fly breeding

The ¢hemical method is pot deseribed here since this is
generally expensive and not particularly elfective,

Basic methods

The lollowing basic steps can be taken (o reduee odours in
a simple pit latrine:

a) Dig pit as deep as possible, and at least 3 - 4 metres.
b) Keep coversiab well washed down at all times and the
surrounding area as well kept as possible.

) Use a simple cover over the squat hole when the latrine
is not in use,

The [ollowing sieps can be undertaken to reduce the fly
nuisance in a simple pit latrine:

a) Dig pit as decp as possible, and at least 3 - 4 melres.
b) Kcep coverslab well washed down at all times and the
surrounding area as well kept as possible,

¢} Usc a simple cover over the squat hole when the latrine
is ool in usc.

d) Build a cool shady superstructure over the pit.

Which Pit Latrine?

Bearing in mind that the focus of this roport is on very low
cost options, it is important to start the discussion at the
very simplest level, Three basic concepts will be discussed,
based on material requircments. 1t is agsumed here {hat
the sanitation technology, must be a technology and not a
behaviour pattern (like the cat method), and must there-
fore require some matcrial input. It is also assumed that
the 1echnology must be some type of pit latrine, and that a
conerete slab, at the very least must be provided, as this
provides a hygienic surfacc for the latrine.

1. The Simplest Pit Latrine

This is a simple unlincd shallow pit, perhaps 1 metre deep

and 1 metre in diameter which is covered with a simple
concrete slab and surrounded by the simplest structure 1o
ensure privacy. A slab can be built in conercte (5 parts river
sand and 1 part cement) with a diameter of 1.4 meires with
half a pocket of cement. With care at curing, no reinforcing
wire is required. The slab is laid on the ground over the pit,
and the excavated soil brought back to the level of the slab.
A structure may be built with any convenient material
drawn from the environment (grass, leaves ete.).

2. The Hygienic Pit Latrine with Coverplate

This is advocated in some circles as overcoming all the
problems of the pit latrines, but this is debatable, A closcly
fitting coverplate fitted into the squat hole of a pit cover
slab will stop the passage of flies and odours when it is in
place, and this must reduce the nuisance. However odours
will b released when the latrine 1s in use, when the cover
is removed, but these will be less if the pit 1s deep.

If the cover is used meticulously the fiy problem will be
reduced, since the number of occasions when flies have
access (oo and from the pit is reduced, However if the cover
is left off for a period of time, which is quite common in
actual use, fly breeding will be maintained.

Perhaps the most serious defect of this system is the
potential of the handle as an active site of disease transmis-
sion, If the handle is touched by a contaminated hand,
which it is likely to be after defecation, the handle will
become soiled, and this will be passed on to the next
person. For this reason coverplate handles should be foot
operated, so the hands do not touch the mechanism.

A system known as a Sanplat (a Sanitary Plat{orm) is now
used in Malawi and Mozambique and elsewhere as the
prefered method of zanitary disposal system in the rural
arcas. It consists of a concrete cover stab, placed over a pit

" (which may be lined or unlined). It is fitted with a concrete
lid which fits closcly into the squat hole. The 1id is fitted
wilh a wirc handic which is lifted by hand.

3. The VIF Latrine

The Ventilated Improved Pit Latrine employs a ventilation
pipe system to overcome the problems of odour and fly
breeding in the pit latrine. 1t has been used quite widelyin
Africa, but is thought by some authorities to be too costly
and complex to fit into many rural sanitation schemes in
many countries, Atleast 2or 3 bags of cement are required
tomake the latrine, in its simpler form, and builders should
be quite expericnced to gain the best out of the design.
Many so called VIP latrines do not work properly because
they are poorly built.

The system is the best available method of protecting a pit
latrine and there is nothing to equal it when properly bailt,
The rcal question that has to be faced is - is it 100 complex
for most rural African rural sanitation programmes? The
answer is probably yes, with the possible exception of its
use in schools and other centres.
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THE SIMPLEST PIT LATRINE

Using hall a pucket of cement

This system will use up to a maximum of 25kg of cement
{half pocker) and this is made for the slab_ Since noattempt
is made at pit lining, or even a collar with coment mortar,
the pit diameter is not too great and the pit isshallow. The
system is regarded as temporary, but may last a fow years
with a small family. Whea the pit is ncarly full the slab is
moved over to a new pit site and the old hole filled up with
soil

The pit should not be morc than 2m deep and 0.9m in
diamecter. The slab should be madc to suit the quantity of
cement available for thistechnology. A 1.3m diameter slab,
‘73mm in thickness at the rim and 30mm in thickness at the
squat hole canbe madc using a2 mixture of 5 parts river sand
and 1 part cement with half a pocket of cement. 1 this is
mixed and cured well, no reinforcing is required, but a few
strands of wire within the slab will assist if there is any
doubt about the quality of manufacture,

The slab 15 moved so that it lays over the pit and soil
removed from the pit is then heapedup around the slab to
the same level. This is rammed down hard, The areashould
be elevated above the surroundings so that rain water tends
1o drain away {rom the site.

A simple structure must be buldt around the slab for
privacy. Grass may be a suitable material, but any material

from the surroundings is suitable if it provides privacy.

General fly and odour nuisance can be reduced by keeping
the slab clean and tidy and also by adding a loose fitting
cover plate over the squat hole.

A part pit lining with anthill bricks and mortar

Where the top soil is unstable, but no more cement is
available, the upper end of the pit can be stabilised with the
use of anthill soil bricks bonded together with anthill soil
maorlar. The bricks and mortar are used to make a partial
lining of the pit and a ring beam around the head of the pit.
In this case the pit may be deepered to Zm or even 3m in
stable soil.

Bricks (or stones if available) are gathered, and the brick
wall i built up within the pit. The pit diameter is increased
slightly from about one metre down, and the brickwork or
stone work built up on the ledge of the cutting, This is built
up to slightly above ground level and the stab is bedded
down with anthill mortar on the upper ring of bricks or
stones.

Soil 15 built back as before so that the general level of the
latrine lies above the ground level in the immediate sur-
roundings of Lhe latrine. A simple superstructure is made
as before.

THE SIMPLE FIT LATRINE
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THE SIMPLEST PIT LATRINE

This uses a hall bag of cement for the coverslab, which is made with 5 parts river sand and I part cement. The slab
diameter 35 1.3, being 75mm thick at the rim and 50mm at the squat holc .

If the soil is firm at the surface of the ground, a round pit is dug 0.9m in diamater and 1to 2 m dc,e,p . Once cured
the slabis laid centrally over this. Soil excavated from the pitis back filled around the slab and up to the same level
of the slab and then sloped away from the latrine site. This ensures adequate drainage away from the latrine during
the rains.

If the top soil is not firm, a few layers of bricks made with anhill 501l can be bondcd with antill mortar on a recess made
within the upper half mctre of the pit and built up to ground level, The concrete siab is laid over this and the soil taken
from the pit is backhlled around the slab as described above,

Simple pit latrine with
unlined pit in stable soil .
A simple structure of grass /reeds
and the earth backfill are shown

- - Simple pit latring in less stable

BALKE WL ; B soil lined with anthill bricks and mortar,
‘ ‘ Asimple structure of grass/reeds

and the earth backfill are shown
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THE HYGIENIC PIT LATRINE WITH COVERPLATE

If between one and two bags of coment may become
available for the construction of a pit latrine, it is possible
to build a unit with a part or fully lincd pit and a concrete
cover slab, the basic essentials for an improved facility,
This type of unit should be chosen where latrine program-
mes do not permit the use of ventilation pipes as a result of
a lack of supply or for other reasons. These do not control
flies or odours as well as VIP's, but they can be designed so
that they are an improvement on poorly built pit latrincs. 1f
the latrinc is also used as a washroom, it will be natural that
some sort of coverplate will be placed over the squat hole
1o avoid the loss of soap.

Construction.

Notes on the siting, pit, pit lining and collar ¢can be found
carlier in this report, 1deally the pit should be decp and
lined with some permanent material. If the soil is firm, a
partial pit lining may suffice. In any event a strong collar or
ring beam should be built around the rim of the pit. The
concrete slab will be mounted on this. Particular altention
should be placed on the slab, The pit diameter should be
Ilm

The Concrete slab,

This should be made with concrete and several plans have
been made for use in Africa. The dome shaped model once
used in Mozambique is being phased out in lavour of flat or
prelercably inward sloping dislied slabs. Dome shaped
slabs accumulage waste deposits on the rim which are not
casily disposed of, and may actually crode the side walls of
the pit beneath the slab. Flat slabs accumulate urine, which
cannot drain away and this causes an odouwr which is
offensive. The slabs are best dished towards the squathole
and fintshed off with a steel float 50 that urine and water
drains away easily down the squat hole.

In some countries {ootplates cast as part of the conerete
slab are popular because they indicate where people should
place their feet, and this is thought to reduce fouling of the
slab. However these are by no means essential and addto
the complexity of making the slab, and may actually make
cleaning of the sfab, with water, more dilficult.

Where a sitting pedistal is used, rather than a squat hole,
special provisions must be made for this in the slab itself.

Concrete mixture

Idcallythe concrate mixture should be 4 parts stonc, 2 parts
river sand and 1 part cement, but good slabs can also be
made with 5 parts river sand and } part cement, Slabs vary
in size and thickness, but-are generally about 13 m in
diameter. The best slabs are dished so that the thickness at
the squat hole is 50mm and the thickncss at the rim is
75mm. The squat hole should be about 300mm long and

125mm wide, but there is much variation with some prefer-
ing longer and narrower squat holes. A special mould can
be made to [orm and shape the squat hole,

Reinforcing

Itis desirable to add reinforcing wire to the conerete. 3mm
thick wire is quite adcquate for this purposc. About 15 of
wire is sufficient for a 1.3m diameter slab. This is cof and
placed at 150mm spaces in & grid formation within the
mould used to make the stab.

NOTE: if no reinforcing wire is available it is possible to
make a slab without wire, Inthis case, the mixture is 4 paris
river sand and 1 part cement, The mixture is well com-
pacted - smoothed down - covered and left to cure for at
least 7 daysin a wet state. It should ideally be covered with
soit and kept wet throughout the 7 - 10 day period.

Actual method of construction

To make the slab, a circle is marked on a Jevelied area of
ground near the tatrine site. This should be 1.3m in diame-
ter. A ring of bricks is then 1aid around the circle. This will
make the depth of the brick mould 75mm at the rim. The
thickness at the squat hole will be about 50mum, if this type
of lid is used also as mould to make the squat hole.

Lay some sort of plastic or paper (paper from the coment
bag) on the ground within the brick mould. Place the form
for the squat hole within the monld, with its wider back end
about 500mm from the edge of the slab,

The mixture is now made with sand and cement (if these
are the ingredients available). About 1/2 bag of cement
will be required for this job. The monld is filled to 1/3rd
depth and the wire reinforcing is added, The remuinder of
the concreie is nowadded, shaped with a wooden float and
finally smoothed off with a steel float. It should be dish
shaped with all surfaces sloping down towards the squat
hale. The concrete Jid /template should be loosenedslightly
after about 2hours and replaced in position. This will make
its remaoval easier the next day.

Curing.

Qnce finished, the slab i1s left for a few hours and then
covered with sand or sacks or paper. In the morning it
should be soaked and should be left in a wet state to cure
for at least 5 days.

Lifting and mounting stab

The slab should be lifted carefully, by twisting first, to
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rclease it from the ground and thes lifting first from one
side. It should now be placed on the collar, being mounted
in a bed of coment mortar,

The lid/coverplate

There are several methods of making a lid to {it over the
squat hole of the coverslab.

Simple plate

The simplest form of coverplate is in the form of a llat picee
of tin sheet, usually round in shape - ofien cut from the
bottom of a 20 litre tin can. It is larger in diameter than the
lengih of the squat hole, and therefore cannot {all into the
pit. The platc is moved about by foot, and there is no
possibility of it contaminating the hands of the users. It is
placed over the squat hote alter use, a behaviour paltern
which may require an cducational component. When the
latrine does not smeli offensive it will be used as a wash
¢oom, and in this case Lhe plato will be placed over the squat
hole 1o avoid the loss of the soap used in bathing.

This type of plate is simple, and prevents most of the light
from above entering the pit when in place. H is not fitled
tight however and flies can move Loo and from the pit. It
will reduce excessive odour from the pit.

Shaped tin cover-plates

It is possible for local tinsmiths to manufaciure shaped tin
cover plates, which are also vsed as a mould in the forma-
tion of the squat hole in the conerete cover slab. These are
quite tightly fitting, and when in place will prevent the
movement of flics and odours too and from the pit. They
should be fitted with a handle that can be moved by the foeot
to avoid cross contamination of users. When not fitted,
they have no elfect, and a user educational programme is
essenlial. They can be lost down the pit and 1t is desirable
for them to be attached by string o the supersiructure.

Shaped concrete lids

It 15 poussible to shape a lid ip conerele using a special
mould, and vse this also as a form for making the squat
hole, The handle can be make of stout wire, and is best
shaped so that it can be lifted with the foot, allthough thisis
more dilficul with the concrete lids since they are heavier
than tin plates. Concrete lids may also be too heavy for
children to Lift.

A concrete lid can be made first, 300mm long and 125mm
wide and 50mm decp so that the side walls are tapered. A
special mould can be made for this purposc. A good strong
mix of concrete (River sand and cement 3:1) canbe nsed to
make this “hd” which alzo can act a3 a “lorm™ to make the
squat hole. The lid can be fiited with a handle of 12mm rod,
shaped for convenicnce. The Lid/form is made first and
lelt to cure for a couple of days before it is used Lo assist in
the construction of the slab,

The “Sanplat” has been promoted in Mozambique, Malawi
and Angola and elséwhere as the anawer to all sanitation
problems. It is a coverslab fitted with a coverplate and not
a latrine system, It uses a concrete cover plate fitted witha
wire handle, This is also used to shape the keyhole shaped
coverslab squat hole, The slabs are made in centres from
where they are distributed. The slabs are dome shaped or
flat, but never dished towards the hole, In Malawi the slabs
arc placed over existing traditional slabs often made of
wood, which arc mounted over pits which may or may not
be lincd. Promotional literature supporting the Sanplat
condems the VIP as being tog complex and expensive.,

Superstructure,

Many materials can be used for the structure, and these
include grass, veeds, poles, sun dried and fired bricks. If
sun-dried bricks are used in arcas which have a moderate
rainfall, they should be protected with a roof, Obviously the
slruciure must be made to suit local conditions and the
malerials that are easily available.

The structure can be made with a door or without a door.
Doorless stiructures shaped in a spiral are casicr Lo main-
tain.

Pole and grass struciures.

These can be made by sclecting poles and arranging in a
round or spiral shape outside slab, The poles arc placed in
the soil around the slab, Saplings are then attached to the
poles with binding string and then grass or reeds ean be
added to form the walls. A roof is not essential as the
structurc is intended to provide privacy only, A door canbe
added if nocessary - ar tyre rubber hinges can be used if
necessary for self closing purposes.

Brick structures,

Where brick structurcs are built, sotne sort of solid brick
foundation will be roquired. This can be built, like the grass
structure around the utside of the conerete slab, with the
slab placed centrally. Foundations are normally made
225mm wide and built up to one course above ground level,
"The brick structure is made 110mm wide - a standard single
brick width - the height is about 1.8m. Suggested measure-
ments arc provided in the illustrations.

Backfill

In these lower cost structures, the area surrounding the
slab is built up with the soiltaken from the pit to the level
of the slab, This built up soil is cxtendcd beyond the
struclurc, so that the latrine as a whole is raised above the
gencral level of the ground. ‘

The slab itscif will [orm the floor of the Jatrine - which is
why it shounld be dished and smoothed down with a steel
float, Finally the lid is fitted in place and it is best to attach
it {0 a cord or wire so that it will not accidentally fall into the
pit, :
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MAKING AN HYGIENIC PIT LATRINE WITH COVERPLATE

This technique can bo used where between 1 - 2 bags of cement are available. The pit should ideally be fully lined using
cement mortared brickwork, The pit should be 1.1 metres in diameter (final diameter with brickwork) and the slab 1.3m
in diameter, The coverplate should ideally be made of tin with a handle that can be removed by the foot. The

superstructure should be made of low cost local materials such as grass or reeds. If bricks are used, a protective roof
will be required.

Make the collar overa lined
or partly lined pit.

Make the slab 1.3 m in diamefer
with river sand and cement (5:1)
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Fit the slab in a bed
of cement mortar

The final slab mortared
' over the lined pit

Select s durable coverplate.
(A tin coverplate can be nsed
as a mould to form the squat hole)

Build the superstructure from

Iocally available materials
AT

and backlill soil to raise latring
_surroundings above ground level,

Education,

The family concerned should be cducated in the cormeet |

usec and maintenance of the latrine. The squat hole lid
should be replaced at all times anpd the Moo kept dlean
at all times. If these simple instructions are carried out
- the latrin® should provide quite acceptabie servics for
some years, User education is very important in this
system.




FITTING THE HYGIENIC PIT

The hygienic Pit latrines just described are not fitted with
vent pipes. Normally most pit latrines fitted with vent pipes
arc called VIF latrines (Ventilated Improved Pit Latrine)
and these will be discusscd in great detail later. In order to
guarantee fly control,as well as odour control, the fingl
structure of the VIP i3 always fitted with a roof. This helps
10 cut down the light entering the structure of the latrine.
The most cffective VIF's are made with a spiral structure,
which guarantees semi-darkncss, which is essential for
elfective fly control, ‘

However there is a technology that lies between the hygi-
eni¢ pit latrine and the VIP. This structure is fitted with a
vent pipe, but no roof, Itis fitted with a lid for the squat hole
to make the pit dark, and thus make the vent pipe morc
effective at controlfing flies. The vent pipe controls odours
as is does in a VIP, but the degree of fly control is entirely
dependent on the squat hole lid being put in place for all the
time, apart from when the latrine is in use. This means that
the fatrine must be used with great care, and the children

LATRINE WITH A VENT PIPE

taught that it is essential to replacs the lid after each time
they vse the toilet,

Structures made in this way are relatively cheap and simple
to build, provided that some sort of pipe can be procured.
A bag of cement will be sufficient in the lowest costs
structurcs, with traditional building material being used
for the structure. Structures are made to provide privacy
only, and therefore ean be light, since they do not have to
support a roof. Two holes are made in the concrete pit
cover slab, one for the squat hole and one for thic vent pipe.
Abranch, fastened tothe structurc and to the upper part of

the pipe supports the free standing pipe within the struc-
ture.

The system is illustrated below, It must be remembered
that health education campaigns are very important, as this
system will only control flics if the lid is constantly fitted in
posilion.
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THE VE LATED IMPR

Whilst not the cheapest of sanitation systems, simple and
effective VIP latrines can be built at modest cost with two
or three pockets of coment, and when built correctly offer
many advantages over the systems described previousty,
The interior should be free of adour and flies, which makes
the system more attractive as a washroom, The VIP is not
an ultra low cost answer Lo sanitation, and was never
intended to be so.

Most of the problems of the ordinary pit latrine arc
overcome by the construction of the VIP_ VIP latrines arc
best built as single units or double units for the family or as
multicompartment units for schools or institutions, They
do not require water 10 operate, although water isrequired
for cleaning,

The VIP latrine was specilically developed to overcome
the problems of odour and [ly breeding commonly foundin
pit latrines. Some pit latrines are almost odourless and
flyless even without a pipc, but these are rare. They occur
when the pit is very deep, say over 5 metres, when the
latrine structure is dark and cool, and when the latrine is
used only by a small number of people and kept very clean.
Such condilions rarely occur in practice in the rural areas
of Alrica, and most unprotecied latrines smell rather badly
and are infested with flies and other inscets.

When a latrine is odourless and free of insects it is used
more often and apprecisted more. Because it is a private
place it can also be uscd as a bathroom. The VIP latrine is
popular and hundreds of thousands have been built on the
Alfrican continent. This popularity suggests, very strongly,
that the basic principles used in the design are sound and
actually work in practice.

The VIF latrine works well becausc it employs the forces
found in the natural world to make it operate. Such forces
are dependable and can be guaranteed to operate over a
wide range of conditions,

Basic principles of the VIP

VIP latrines differ from standard pit latrines in that the
concrete slab which covers the pit 1s made with two holes
init. One hole is fitted with a screened ventilation pipe, the
sccond holeis used {or squatting, All VIP latrines are [itted
with a rool. Two basic {orces are operating, one concerned
with the movement of air in pipes, the other with the
instinctive behaviour of flics.

1, Pit ventilation,

Where the pipe is filted over the latring slab, any air
movement across the top of the pipe will cause an up-
draught in the pipe. Airizlitcrally sucked out of the pipe by
the air passing across the top. The air forced to risc up the
pipe is replaced by new air which is sucked in through the
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squatting hole in the slab. The squatting hole acts like an air
inlet with the vent pipe acting as an exhaust, just as in a
motor car engine. In the VI the air is passing through the
squat hols and the vent pipe continuously, oftén rising in
the pipe at a rate of over 1 metre per sccond, when a good
breoze is blowing. When this air movement is taking place,
it is impossible for the foul gases in the pit o eseape up
through the squat holc into the fatrine house, at least, not
1o any extent, All the odours pass up the pipe and arc
diluted in the atmosphere. The interior of the latring
therefore remains odourless.

Although wind is normally the main force which draws air
through the vent pipe, this is not the only mechanism
operating. On hot still days, the pipe ventilates without
wind. In this case the sun heats the wall of the pipe and this
it turn heats up the air inside the pipe. Since hot air rises,
the air will pass up the pipe and cooler air will be drawn in
from the pit. This mechanism works particularly well in
thin walled pipes, which heat up quickly, It is less eifcctive
in thick walled brick pipes. Thin walled pipes made of
ashestos, steel, and PVC are wsually coloured black or grey
10 help this cffcct. However on most occasions éven un-
painted while asbestos pipes works very well,

Smoke lest.

The effect of the pipe can be demonstrated in a “smoke
test” when a smokcey fire is lit inside the pit, usually with a
mixture of paper sticks and grass. Once the flames have
settled down, the smoke is drawn up the pipe, with almost
none coming out of the squatting hole, This test is very
valuable when checking on the construction of a VIP
latrine. If there has been an error in the construction, and
the pipe does not ventilate well, smoke will come out of the
squat hole. Itisimportant (o check for possible mistakes in
consiruction.

Efficiency of ventilation

The efficicncy of ventifation varies depending on the type
of pipe choscn and the direetion of the structure in relation
to the wind, If the latrine structure opening is facing into
the wind, more air will pass through the latrine, compared
to a latrine with an opening facing away from the wind.
When the latrine opening {aces the wind, air blows into the
structure, and is forced up the pipe. This movement of air
is assisled by the suction caused by the wind blowing over
the pipe. If the latrine opening faces away from the wind,
the wind will try to draw air out of the structure, whilst the
pipe is trying Lo draw air into the structure. When the pipe
is efficient, it will always drawnore air than the supcrstrue-
lure opening, no matter what dircetion the structure faces.
However if the pipe is less cificient, it is possible that in
unfavourable conditions, air may actually be drawn down
the pipe to replace air passing out of the structure opening.
This will lead to odours building up in the latrine, and is
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most eommon when brick vent pipes are built too small,
and the wind is blowing away from the structure opening,

The most efticient pipes are thin walled pipes made of
steel, PVC and asbestos. Ashestos is the most permancnt.
Steel pipes tend to corrode in time, and PVC becomes
brittle over the years. Brick pipes are less efficient, but
work well enough if they are made to the required specili-
cations, They should bave an internal measurement of
225mm X 225mm and the internal wall Should be amooth,
The head of the pipe should be at least half a metre above
the roof level, and prolerably more. I a brick pipe is not tall
enough, or is made with four bricks per column and not the
recommended six bricks it will not work well, Also if the
internal wall of a brick pipe is roughly finished olf and the
imternal area is small it will not work well. Very often a
builder leaves a lot of mortar on the inside surlace, caring
more about the external appearance of the pipe. In this
case the internal appuearance is the most important and
should be smooth,

It can be scen therclore that an cfficient vent pipe is
cssential in the VIP latrine, At one Lime 150mm diameter
pipes where commonly chosen, but their high cost led to
the adoption of smaller pipes. A 2.8m long X 110mm pipe
works well and s used a groat deal in VIP latrine program-
mes. Asbestos is probably the best malerial from which to
make pipes sinee their quality does not Jeteriorale much
with time, Some rural programmes in Africa vse brick
pipus almost exclusively - in thesc cases it is important that
builders are trained to make the pipes cotrectly.

Maintertance of the vent Fipe

Another important aspect of Lhe vent is that over Lhe years
cobwebs do grow inside the pipe, and these can greatly
reduce the efficiency of air movement. It is important to
ensure that pipes are washed down with a bucket of water
from time Lo time ta keep the pipe clear.

Latrine location.

Ventilation pipes do produce an odour, which is quickly
dissipated into the air. Obviously the higher the pipe, the
less the smell will be noticed outside. It is wise to cnsure
that the air passing over the head of the pipe does not drift
into a nearby housc. In a Lypical homestead, the latrine is
best placed downwind of the living area, so that the wind
will carry odours away from the homestead, and that fresh
wind will blow into the superstructure opening.

Latring orientation.

Although solar radiation is less important than other
factors in deciding the orientation of the structure, it is wise
to ensure that morning and cvening sun do not shing oo
brightly on the internal walls of Lthe latrine, as this may in-
flucnee the emergence of fligs from the pit. The latrine
opening should face north or south if possible. The priori-
lics as far as latrine ortentation are concerned should be as
follows:

1. PRIVCY
2: WIND DIRECTION
3. NORTH/SQUTH

The more cfficicnt the pipe is, the less critical the wing
dircction and other factors become.

2. Controt of Mies

VIP latrines are very effective at controlling flies. Indeed
they were originally designed for this purpasc. The theory
of {ly control is quite simple. Flies arc attracted to a lattine
by an adour and away from it by light. Oneg inside the pit,
flies breed and when they cmerge, they fly towards the
strongest light source, which in most pit latrines iz the squat
hole. Thus in most pit latrines, odours come out of the
squat hole, and flies pass freely to and frothrongh the same
hole. There is no control of either odours or flies.

In VIP latrines most of the odours are sucked up the pipe
and cscape into the atmosphere, Likewisc most of the light
falling into the pit passcs down the pipe if the structure is
fitted with a rool. Flics approaching the latrine from out-
side are therefore attracted strongly to the head of the pips,
and flics from within the pit are atiracted up the pipe.
These two groups of flies are never allowed to meet
howover bocause the head of the pipe is fitted with a
corrosion resistant flyscrcen through which they capnot
pass. This makes it impossible for flics to cnter the pit
through the pipe, although some will find their wayinto the
pit through the structure and squat hole. The number of
flies attracted through this ronte will be few if the interior
of the latrine is kept clean, However if the interior is poorly
maintained and smelly, flies will be attracted inside, and
will lind their way into the pit and breed there, This is one
good reason why latrines should be kept ¢lean. Howeverin
the VIP latrine, flies that escape from the pit will pass up
the pipe and will not be able to pass through the screen
Such [lies may pass up and down the pipe, but they are per-
mancnily trapped and die, falling back into the pit. They
are: the victims of their own instinctive behaviour,

If the screen is broken, all fly control is lost because flics
will have direct access both into the pit (viu the pips) and
away {rom the pit (via the pipe). It is clearly essentiz) that
the screen material is strong and corrosion resistant and is
kept in tact.

Screen Material

Maost metal screens are destroyed rapidly at the head of the
pipc bocausc the gases passing up the pipe are very cotro-
sive. Normal metal sereens will last enuch less than a year
and arc of little value, PVC coated fibreglass sereens last
up to5 years and then become weak and must be replaced.
Aluminium screens are known to last over 1en years and
can be used with success. Stainless stecl screens are the
screen of choice although they are more expengive than
olher screens. Another screen material with potential is
made of copper wire.
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A mesh size of 1.2mm - 1.3mm is recommended. The open
arca should be abouot 6G%. I the apertures are larger some
flies and mosquitoss will pass through. If they are smaller
there is too much frictional resistance to the npdravght of
air.

Semi dark conditions

‘The vent pipe can only act as a fly trap if the interior of the
structure is kept semi dark, thus allowing light Lo enter the
pit predominately from the pipe. Flics move away from the
pit to the strongest light stimulus, and this must be the pipe
at all times. Where doors are fitted to non-spiral VIP
latrine structures, semi dark conditions cannof be guaran-
leed, and fly control can be lost allogether. Many VIP
programmes in Africa, have chosen not to use the spiral
model of the VIF, with disastrous conscquences. Only
with the spiral superstructure can semi darkness be goar-
anteed and the VIP work as it was first designed to work.
It is quite possible to it a spiral structure with a door, if
total privacy is required. When this technique is used, Ny

control is not lost, if the door remains in the open position,
Use of the VIP Latrine in Country Programmes

The VIFP latrine has been advocated as a latrine system to
aim for in many country programmes, In Zimbabwe, the
birthplace of the VIP latrine, some 250 00(1 units have been
built since 1980, and it is regarded as the standard latrine
model for country proprammes, Qriginally the standard
model VIP (Blair Latrinc) consumed between 5 and 6
pockets of cement for a single family unit, but now a more
modest 3 bag (pocket) model, which uses some tradtional
malerials has been accopted by Government as a more
appropriatc option for the future.

The VIP lalrine is perhaps too sophisticated for use in
many family bascd country programmes in Africa, where
the simpler models deseribed in this report may be more
appropriate, However, the lowest cost VIP's should always
be considercd. VIP latrines will always be suitable in
school settings in Lhese countrics, and efforts should be
made (o retain this standard,

BLAIR LATRINE USING L BA(G: OF CEMENT

IN THIS MODEIL A TUBULAR YENTILATION PIPE MUST BE
FITTED WITH A MINIMUM BIAMETER OF 100mm. THE HEAD
OF THE PIPE SHOULD BE FITTEER WETH A CORROSION
RESISTANT FLY SCREEN
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LOW COST BLAIR (VIP) LATRINES

Standard Blair (VIP) Latrincs are built using high standards of construction to give permanence to the latrine structuee,
However with skill and the usc of some locally available materials, it is possible to make durable Rlair (VIP) latrines
with less cement, The stmple hygicnic pit latrine fitted with a coverplate and a vent pipe is a type of ventilated pit latrine
but sormally a roof is fitted (0 VIP's (0 ensure semii darkncss within the stracture. I the soil is firm and a full pit lining
is thought Lo be unnecessary, lower cost Blair VIP's can be built using a single bag of cement together with a PVC or
asbestos cement ventilation pipe and traditional materials to built the supersiructure and roof, . Lower cost Blair VIP's
using a brick vent pipe require a full pit lining to support the weight of the pipe and normally require at least 2 bags
of cement. Ficld manuals deseribing the technigues arc available from the Blair Research kaboratory.
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UPGRADING THE 3 BAG MODEL OF THE BLAIR (VIP) LATRINE

3 bag model of the Blair (VIF) latrine can be made more permancnt by adding a more durable roof, This ean be
provided by the owner of the Tatring inthe form ol atin or ashestos rool without any additional coment being required.
A Terrocoment roof can be made using chicken wire and an additional bag of ecment. Cement mostaring the external
wall will also make 1he struclure more durable.
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UPGRADING NORMAL _PIT LATRINES TO VIP’s

The commaon pit latrine normally consists of a hole dug in
the ground, a covering slab made of wood, concrete or
cement overlaying wood, and some sott of structure built
for privacy, Very ollen a door is used to ensure privacy.
This simple structure is a very common sight in the rueal
arcas of many African countrics and can work well il the
kole is deep, the inside of the struclurce is dark and the slab
is kept well washed down with waler, and a cover plate is
used to restrict access of flics to the pit. In most cases
however, the pit is shallow, the structure allows a lot of Hight
in, and may not be kept clean and ao cover plate is Otted.
Even when a cover plate is provided, it is not always
replaced immediately after use and flies still have accessto
the pit, and may abandon the pit in large numbers once the
plate is removed. Most pit latrines smell very badly and act
as breeding places for [lies. As many as 150,000 flics a year
¢an breed and emerge [Tom a single pit lateine, Such flics
can carry disease amd are a great nuisance in the home-
stead.

Fly breeding and odours can be overcome by the addition
of an elficient screencd ventilation pipe to the pit latrine.
The development of improved pit latrines Mited with serecncd
ventilation pipes and supcrstructures which guarantced
semi darkness took place in Zimbabwe in the 1970°s and
these evolved into the VIP Latrine.

A great number of existing, unventilated pit latrines cxist
and car be upgraded to make them odour and fly free by
the simple addition of a vent pipe and a means of keeping
the interior semi dark. The structures are often well built
with brick walls and are fitted with doors and a roof, Air
holes are often built into the walls to acrate the inlerior.
The pit itscH is usually oblong and may ormay not be lined
with bricks. The great weight of a brick buill lalrine on an
unlined pit can be disasirous unless the pitis dug in rocky
soil. Collapse is incvitable.

Howcver in many cases bricks have been used (o line the pit
and a concrete cover slab has been fitied, If the structure is
sound, such a pit latrine can be nppraded so that it works
as well as a VIP Lairine,

The wpprading process

Pit latrincs that can be upgraded should have pits which are
brick lined and only partly full. The cover slab should be
made of robust concrete. The structure should be substan-
tial and fitted with a door and 2 roof, The structure should
be checked to see if the following steps are possible:

1. Fit a ventilation pipe with a flyscreen.

2, Ensure that the door can be adjusted so that it is self
closing.

3. Replaster the floor 5o that it slopes towards the squat

hole and is more hypienic,

4. Reduce the internal light within the structure by reduc-
ing the size of existing air holes in the wall,

The Ventilation pipe

Inthe normal pit latrine air (and odours) from the pit must
pass upwards and escape through the squatting hole, Flies
are attracted to these odours and find their way directly
into Lhe pit and breed there. If a second hole is made in the
latrine slab and a vent pipe is fited through this so that the
top of the pipe is well above the roof level, air from the pit
will pass up the pipe and fresh air will be drawn down the
squatting hole to réplace it. The exact position of the pipe
isnot critical and it can be flted inside the structure as well
asoulside. What is essential is that the pipe is fitted directly
over the pit and that the pipe draws air efficiently,

In normal pil latrincs which have not been designed for a
pipe, this means that a hole for the pipe will have (o be
knocked through the conerete base slab within the strue-
turc. This can be made either behind the squat hole or 1o
onc side of it. When pipes are fitted in this way, a matching
hole should also be made in the roof through which the
pipe can be fitted. The minimum size for an efficient vent
pipé is 110mm, the most convenient being PVC or asbes-
tos. The screen can be made of alvminium or PVC coated
fibreglass, but stainless steel is the best. PVC and asbestos
pipes are available commercially. The hole through the
concrete slab should be cut out to the required size with a
hammer and cold chisel. [t is wise to ensurc that the slab is
slrong cnough to accept this treatment. The hole should
pass right through the slab. The vent pipe is fitted 5o thar it
[its neatly and tightly into the hole in the concrete slab.
Some cement mortar ¢an be trowelled around the pipe
where it {its into the slab and also where it passes through
the rool.

The Door

Many normal latrine doors can be left open. If this is sn,
flics emerging from the pit will not choose to pass up the
pipe but will pass through the squat hole. Under these
conditions there i3 no control of {lies. It is important,
therclore, todesign the door so that it is self closing. When
the interior is darkened, when the door 13 ¢losed, flies will
be attracted to the light passing down the vent pipe and will
be trapped there. One techrique which works wellis to cut
some rubber tyre and attach it 1o the frame of the doorin
such a way that it bends backwards when the door is
opened. The rubber can be nailed or screwed into the door
[rame. It is nccessary to experiment with this technique to
ensure that the door will self close. In [act there are several
technigues using rubber that might be useful, Spring hinges
can also be used, but are not easy to obtain and requirs
rcgular maintenance.
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The Latrine Floar

Many latrings smell because the floor isell i soilod or the
ccment is filled with urine. All latrines should be built with
#n dished shaped floor with all surfaces stecl [oaled and
sloping towards the squat hole, The mortar for the foor
should be made with cement and clean river sand with a
mixtire of 1.3, Fool rests can be fitted but are not ¢ssential,
Idcally the dried cement floor should be painted with 2
thick layer of waterproof paint like bitumastic, but this is
not always available. The mosl important aspect of the
floor is that it is frequently washed down with water. This
helps to keep the interior of the latrine fresh and the pit
contents moist,

Semi-darkness

In ordet to make My control cffcctive, the interior should be
scmi dark. This does not mean that the interior should be
as dark as night however. Flics will be attracted from the pit
to the greatest light source, which will normally be the vent
pipc where the superstructure is semi gark within, When
upgrading existing latrines it may be necessary to paint the
inside of the roof black. When scen from the depihs of the

pit, a Iy is normally attracted 1o light coming from the
inside of the roof, Air vent holes made in the walls may
require reducing in size, but can remain in use. Fly control
depends on 2 combination of factors. A good vent pipe, a
elean interior and semi dark conditions are essential.

Routine Maintenance

In vpgraded latrines it is imporiant to ensure that the self
closing door continues to work and that the floor is washed
down [requently and the vent pipe is fitted with a complete
fly screen, Fly control is lost if the sereen becomes broken,
a5 the Mies will pass through the broken screen down the
pipeinto the pit and up the pipe away from the pit. Over the
years it i5 possible that cobwebs are spun inside the pipe,
If webs become too Lthick they can seriously reduce the rate
ol air flow in the pipe, and this will lead to edour and fly
problems, It is therefore wise o flush a bucket of water
through the pipe from time (o time, lo clear the webs.,

If the latring 15 used as 8 washroom, the floor will slowly
erode away over the years, and may require replastering, If
these simple maintenance procedures arg followed, the
latrine will provide good service for many years.
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SOCIAL MOBILISATION AND THE PROMOTION OF LOW COST
SANITATION OPTIONS

It is now well established that the provision of improved
water supplies and sanitation forms the very foundaton of
all work carried out in the Public Health sector, and that
unlcss these basic services are improved, the total result of
improved “Health for All” ¢annot be achicved. One of the
problems facing corrent programmes of sanitation im-
plementation is the coverage in marginal or low income
areas. Even so called low cost options, may be unaffordabls
by the lowest income communilics, and thus improved
sanitation gtill remaing unavailable. 1f the aims of "Health
for Al bythe Year 2000" arc to be achieved, this shortcom-
ing mustbe addressed in the [uture. The question that must
be asked is: how this wide coverage can be achieved?

Awareness Background

Many successful current programmes have nol emerged
overnight. In Zimbabwe, for instance, the relative success
of the progratnme in the current decade was built epon 4
strong foundation laid in earlier decades by the Fublic
Hezlth Services, The concept of improved sanitation and
its advantages had been the subject of educational cam-
paigns for decades before, albeit not as high powered or
well funded asin more réceat years, Where the importance
of improved sanitation has not been emphasised in carlier
times, it becomes more difficult to promote improved
latrine programmes. Under such conditions, earnest at-
tempts must be made to strengthen awarencss amongst
tommunilies.

‘Thus all sucgesslul sanitation programntes must depend on
a fundamental awarcness by the (arget group, of the
importance of basic improvements in hygiene and proper
waste disposal, Such an awarcness develops over a pro-
longed period.

Using the technology to “sell” sanitation

This awareness of the public, acts as an important starting
place from which more claborate programmes can begin.
Public health officials find it easier to promole improved
sanilation programmes under these condilions compared
to situations where the earlicr awarcness programmes
have been lacking. In addition the promoters of new
sanitation find it more easy to “scll” technologies that have
specific and easily observable benefits, The VIP, for in-
stance, with its potential for fly and odour control and its
relatively long lifc is casier to promote than morc tempa-
rary and less efective technology. Tt also brings status to
the houschold, an important consideration in such pro-
grammes.

Even with simpler types of improved sanitation, the basic
improvements can be emphasised in promotioral cam-
paigns. Even with the 50 called “hall bag model” deseribed
in this report, the simple parts may represent significant
steps forward in terms of sanitary hardware, especially in

under privileged arcas. The permanent sloped hygienic
concrcte cover slab is, in itself, a huge step forward com-
pared to crude covers made of wood or earth, It can be
washed down and kept clean, and the washing water can
drain into the pit and thus aid the decomposition of
excreta, In such simple latrines, where the pit is unlined,
the considerable overlap of the slab over the pit (of re-
duced diameter) and the backfill of pit cuttings around the
slab, can be emphasised as distinet improvements over sar-
lier more traditional designs. Such latrines are less pranc
Lo collapse, and this is an important consideration in any
improved latrine, The advantages of protecting pits from
collapse and particularly of lining them should always be
emphasiscd. These simple and basic improvements in
themselves make possible an improved sanitary environ-
ment around the lalnne itsclf, and this must be scen as an
impartant step forward, The privacy offered by a well
draincd latrine, also provides an cxcellent washing facity,
and one that might also have a direct impact on personal
bodily hypiene,

Technology Level

The technical level of sanitation being promaoted must be
acceptable to the users and to the relevant Government
Depariment, The simpler types of sanitation are omly
appropriate where nothing existed before, or at least the
barest minimum facility existed before. Where improved
types of sanitation had cxisted before, the new stepmust he
forward and not backwards. It is for this reason that VIP
sanitation has a found a ripe ground in much of Zimbabwe,
where some form of brick built sanitation had cxisted
before. What remains important is that the sanitation is
affordable and represcats a step forward in the proper
disposal of human waste,

Subsidy

There can be no doubt also that the offer of a subsidy,
greatly assists in the promotion of sanitation programmes,
and wmay ¢ven act as a trigger mechanism. The subsidy is
important, some think even essential, provided that it does
not remove the important element of family involvement
and committment, both in labour and financialy. It is
essential that the (amily (and most suecessfu! programmes
of sanitation are aimed at providing family sanitation)
should be involved with financing with a heavy emphasis on
sclf help, The subsidy, where provided, should be thought
of as an incentive, Cement is often a key ingredient, and
this can be considered as a successful subsidised ingredi-
cnt, becanse it 15 often unavailable in the more remote and
lowincome areas, Bulk purchasc of cement is also cheaper.
Cement can be combined with a careful and skillful use of
local materials to make the finished product, The impor-
tance of the use of traditional materials and techniques
cannot be over emphasised.
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Government Support

Successful sanitation programmes do depend on sound
technology, but they also depend very much on the support
of central Government. There is some variation in the
subrcgion, when it comes to the responsible Government
Department. In some it will be the Ministry of Heallh,
others the Ministry of Housing or Construction, Where the
Ministry of Heallh are involved, the Government Health
Inspectors and the Health Assistants (Environmental Health
Officers and Environmental Health Technicians) will play
a vital role in the promotion of improved sanitation. Such
people, togother with their counterparts in other Minis-
trics (such as the Community Development Workers in
Zimbabwe), provide a vilal service to the nation in their
role as health educators, They are really in the front line.
They must bring an awareness of sanitation in the frst
place.

Demonstrations

Tn stacting new programimes, it is csscntial that demonstra-
tion models are built and used in key siluations, where the
public can view and form their own opinions, It is also
essenlial that the most suituble department, which ever this
may be, is able to sense acceptance or rejection by the
polential users, If aceeptance is sensed, thea an early pro-
gramme of training {usually of officials and builders - in
that order) must be initiated as soon as possible. Such pro-
grammes can never suceced unless there is complete
support by the community and by individual familics.
There must also be a guarantee of the external imputs, such
as ccment, being delivered, To make people aware of a
programme and its targets, and to prepare them, and then
1o lct the people down, is countee-productive. The impor-
tance. of good sanitation must be "preached,” and then
proven by example,
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PPORTING RURAL

The progress made in the provision of sanitation 15 Jikely
to take place at a morc rapid pace, if some sort of support
is made from donors or Government. This can cither be in
the form of promotion and education bul may alsobe inthe
form of a supporting subsidy,

Subsidy or no subsidy?

In some couatries, donor agencics, through the appropri-
ate Government Department, offer each family or Institu-
tion, like a school, a subsidy to assist in the construction of
an improved latrine, This system has mixed blessings. On
the one hand, where subsidies are given, far more families
are prepaved to come forward and put their own efforts
into irmproved latrine constenction, even if this means pro-
viding materials and money for paying builders. On the
other hand, very fow African Governmoents can allord Lo
carry the cost of the subsidy themselves and maust rely on
impornted donor funding. This dependency on foreign aid,
is not sustainable lorever, and may be counter productive
in the long term,

Possibly 2 compromise may be reached where some sort of
part-subsidy, rather than a full-subsidy, is given, as an
incentive for families to actively participate in lairine
construction projects. A subsidy in the form of a bag of
cement, or possibly two bags may be suflicient to "trigger”
the initiative for latrine construction,

For the VIP latrine, a bag and a pipe may be sullicient in
stable soils, or two bags and a pipe in less stable soils. All
other components might be found locally, and provided by
the user. The challenge, once again, is for Government 1o
find a pipe cheap enough and readily available tn relatively
{arge numbers to provide at very low cost.

Looking for suitable designs for Future use,

Several models of upgraded pit Latrings might form the
basis of further work to be carred oot in the countries
concerned. It is important, whilst testing these ideas to
look for already existing traditional techniques in excreta
disposal, that alrcady work well in practice. To build on
cxisting indigenous techniques s perhaps the soundest
approach of all, (o sustained development, The most im-
portant aime, is to make improved methods of cxercta
disposal acceptable and widely used. Such campaigns re-
guire nnovative edocational lterature and the effective
use of the media,

Which system (o nse?
The hygenic Fit Latrine
This is perhaps the mast suitable latrine system Lo build in

the household situation in most of rura! Africa. The sim-
plest models should offer a good well sloped coverslab
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mounted over a ring beam at the head of the pit. A simple
lin cover can be supplied with the subsidy or by the vser
himself, The superstructurc should be built with simple
local materials for privacy and a roof is not essential.

This model requires cement (half a bag) and river sand for
the slab and another half bag of cement, pitsand and bricks
or rocks for the ring beam. It can therefore be made very
cheaply, with a minimum of imported materials (1 bag of
coment) if the soils are firm, and perhaps 2 bags if the pit
needs lining with bricks or rocks,

Itis unwisc to mount the slab over an existing temporary pit
without a lining, as the advantages of the slab may be offset
by subsequent collapse.

More sophisticated models of the simple pit would be
fitted with specially made, close fitting lids, preferably of
shaped tin which can be Lifted by foot, thus avoiding cross
contaminalion of hands bythe handle. Concrete lids might
also be used, such asinthe "sanplat system” as these may be
familiar in many arcas, bearing in mind the rescrvations
expressed above.

The VIFP Latrine

Many African couniries and several international agencies
operating in Africa have already made a technology choica
in favour of using the VIP latrine, This is a wise choice
provided that the system can be sustained. VIF latrines
rcquire cement and vent pipes in their construction, two
commaodities which may not be widely available, They may
find a better place in schools and other centres under these
circumstanccs.

If the sanitation programme is to expand using VIP tech-
nology, it is essential that low cost models are chosen which
take advantage of traditional materials and skills in their
construction. It is also cssential that models of the VIP are
developed which have local flavour and can be easily
identified, Such developments make the impact of educa-
{ional and propoganda campaigns much greater and more
nationally orlentated.

Clearly specific constructional techniques, which reduece
the amount of coment, should be identified, feld tested
and then chosen in national schemes. These include tech-
niques for both pit lining, supscstructure and roof con-
struction and slab making. Also cfforts should be made
through various channels to identify a means of making
ventilation pipes {ar more easily available than they are at
the present time. The discovery of low cost, simple to
make, effective and robust ventilation pipes for VIP Ia-
trines has yet to be made. In the meanwhile, imported
materials like PVC will be required for the pipe material,
unless bricks are vsed in vent pipe construction,
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Evalustion

In evaluating different latrine models for rural program-
mes, it isimportant that some national institution places on
irial the various oplions to assess the merits and disadvan-
tages of cach, The aim is to bring down the overall cost of
the unit, whilst maintaining performance and durability. It
is pussible that some of the lower cost latrines described
here should form the basis of further work tobe carricd out
in the country tiself,

Training Programmes,

The advantages of improved latrines, of all types, only
hecome apparcnt when they are built correctly and demon-
stralcd Lo potcntial users. Most latrines can be built well, so
they work properly, or they can be built badly, with (he
samc amount of materials, so they will not work elfectively.
It is important therefure that the skills of proper latrine
construction are taught correctly in the locations where
latring programmes are taking place. Builders of latrines
purfurm theit best work when they understand how the
systcm works. This means having adequate training them-
sclves and having suitable educational material, on con-
struction, frecly available to them,

Training of supervisors

Twu lypes of training appear Lo be required, The firstis the
training of supcrvisors who will themselves be required 1o
train others in field conditions. These people will be
iuvolved in the construction of demonstration models in
the field. Usually such training programmecs lake place al
a central place in a District and arc backed by theoretical
training. Good builders” manuals, and background thea-
retical training material are required for these program-
mes.

Several points are stressed at these training sessions. The
vpcrating principles of the latrine arc described and dem-
onstrated in detail. These include siting and orientation of
the structure, and methods of construction of the pit, pit
lining, collar, foundations, slab, vent pipe (where used),
superstructure, floor and roof. Concrete slabs are con-
structed with parlicular emphasis on reinforcing (or the
lack of it) hole size and position. The importance ol a good
vent pipe fitted with a corrosion resistant screen is also
emphasised if the system is a VIP, The importance of a
sloped hygienic floor and daily houshold maintcnance is
strassed, Life oxpectancy of Lhe pits are also discussed. Site
visits are also made.

Training of Builders.

The second type of training is designed for local builders,
who arc alrcady skilled in building techniques, using bricks
and mortar, for instance, or in the skill of using traditional
materials in the construction of structures. Such builders
may have litlle knowledge about building the latrines, but
arc teained inlatrine construction in the villages where they
will continue Lo operate and use their skills. These are the

must active programmes, and participation of community
lcaders and goverment officials is very active, as well as the
builders and houscholders themselves.

Initially a plan of action is drawn up. Approximate dates
arc agreed when a demonstration team will move into an
arca. Specific sites are chosen, usually at specific home-
steads, where pits are dug and the local materials, like
bricks and sand arc gathered in preparation for the demon-
stration. Several families may participate within a specific
area, with several builders being trained simultancously at
different sites. Altcrnatively, several builders may jointly
participate in the construction of the first unit, and then
move to build one themsclves. ‘

The method of lining the pit and casting the slab may be
shown, for instanee, at onc homestead, whilst methods of
fitling the slab, making the foundations and structure and
roof, maytake place at other sites. Thus a series of demon-
stration latrings are made in one arca, oflen in the home-
steads of familics who came forward early, with a fully dug
pit, a supply of bricks and other materials. Finished latrines
are mspected and discussed in detail by the group.

Builders require specific knowledge on measurements of
the pit and slab, vent pipe, and structure, Advice on where
speciltc care is requircd in the construetion and how crrors
can be made is essential . Although some theorctical in-
steuction is given, most of the emphasis is placed on
practical “hands on” construction,

Educational Material.

The importance of well illustrated educational material on
constructional techniques cannot be over-cmphasised. I is
important that such manuals can be [ully understood by
builders who may not be able o read, but can usc a tape-
measure and take measurements from the manuals, This
requires a skilled artist, who can combine technical accu-
racy with good figure work. Health education campaigns
backed by educational Eterature alse plays an important
part in ensuring Lhat the latrine will be maintained properly
by the family owner.

Aknowledge of the chosen latrine and latrime programmes
should be well known to the publie, Lalrine construction
should be taught at schools and might also appear in the
school curricrlum. Successful programmes might be re-
poried in the newspaper and descriptions of them he
relayed over the radio or television. Films or videos of
constructional techniques or suceessful latrine building
programmes can also be made to emphasise the impor-
tance of the programmes,

Latrine building programmes arc important as they form a
cornerstone to primary health care programmes where self
help is important and the promotion of improved hygiene
in the homestead is encouraged. A well built latrine in the
homestead demonstrates very clearly the familics com-
miltment o promoling the cause of improved health and
hygienc.
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HARARE WORKSHOP
GROUP RECOMMENDATIONS

TECHNOQLOGY CHOICE

1. Where conditions are suitable the PIT LATRINE
should form the basis of sanitation technology suitable
for very low income communities

2. Some form of subsidy will be required (o ensure that
minirmin standards are maintained,

3. The subsidy should be provided in the form of hard-
ware. This should include a concrele cover slab or the

means ko make one, and assislance in the construction of

aring beam, or a partially or fully lined pit depending on
local conditions. The substdy should also include the
provision of Lraining,

4, The structure ol the latrine should be supplicd and
built by the user and should be made of the most
appropriate local building materiala.

3. The choice of coverplale and /or vent pipe and whether
they are included in the subsidy should be lelt to the
appropriate authority responsible for the development.

6. T'he mamtenanee of the stroctore shoold be left inthe
hands of the uscrs,

7. Where latrines are placed in high densily areas, some
elfective means of deshudging should be used e.g. mini
vacuum tanker.

. The design should take into consideration the end
users and also those providing the subsidy. Such designs
should provide for gase of maintenance and a reasonable
life span,

4. Communitics served by im proved sanitation should be
made aware of environmental issues and be exposed to
health wducation programmes

L0. There iss1illa requirement Tor research and develop-
ment including studies of the greater use of local mate-
rinls and recycled waste.

NYGIENE EDUCATION

1. Evalualion on sanilation programmes needs Lo be
thorough and continuous - there is a need Lo follow up
more oflen,

2, There is a need for the promotion and provision of
hand-washing {acilitics.

3. There is a need 1o intensify health education and this
means spending more tine and money.

4. Hygiene edocators should lead by example and “prac-
tice what they preach.”

3. There is need for emphasis on sound personal hygicne
praciices. These are the goals for molivating people
through educational proprammes,

6. Team work s essential between all personnel involved
in lagilitating the implementation of health and other
programmes, There is aneed for continuation within the
system of health workers, integrated services arc essen-
Lial,

7. There is a nced Tor authoritics responsible for hygiene
and prevention of discases Lo take the lead in the cam-
pagn for better sanitation and then involve and integrate
other services.

8. Sanitation programmes need w be budgeted for as a
pricrity especially education on hygiene.

%, Promaotion of proventative health methods and train-
ing of health workers 1o these methods should help
riduce future curative health treatments,

MOBILISATION FOR SUSTAINABILITY

1. For any sanitation project to be sustainable it is in-
perative that the involvement of women, school childeen,
and senior citizens should be emphasised.

2. Huving realized and accepied the fact that local com-
munilies of whalever ceonomic status, have a capacity of
solving most of their problems, communitics must be
given an opportunity Lo assess and analyse their prob-
lems and then fake action,

3. For any sustainable project, there 15 noed Lo carry out
an initial survey (KAF study), the results of which should
be discussed thoroughly with the community whe should
look lor solutions 1o their problems.

4, Health ¢ducation should be an integral part through-
out the process.

5. Sustainabilily is assurcd if local resources, malterials,
technology and manpower arc fully utilized.

#. Emphasziz should be put on the Jocal human man-
power resourge development,

7. For the very low Income groups, the issue of subsidies
cannot be ruled out. ‘The subsidies should be a felt need
by the communitics,




8. Continuous participatory monitoring and evaluation
of the project should be an integral part Lhmughoul the
implementation process.

PLANNING AND IMPLEMENTATION

1. A National Sanitation Policy should bo formulated by
gach country defining the objeclives, slrategics and ac-
tion plans for sanitation programmes.

2. Defined organisational structures with the Ministry
responsible for sanitation from ceniral to community
level must be established and allocated sullicient re-
sources to cxecute nation sanitation programmes.

3. Linkage and co-ordinatton imechaisms should be will

worked oul at all level with scctoral and external sup-

~ported donors,

4, The planning should be bazed on problem wdentifica-
tion and needs assessment and to inciude six phases of
planning (preparatory, pilot, implementation, monitor-
ing and evaluation, replanning and follow up and opera-
tional research).

3. More specific guidelines for monitoring and evalu-
ation process should be developed basced on measurable
and guantifiable indicators and bascline data.

6. Guidelines on planning and implemeniation discussed
in the workshop should be incorporated into the final
guidelines.
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HARARE WORKSHOP
GROUP REPORTS

GROUP 1 - TECHNOLOGY CHOICE -

The group first went through the variocus technology
oplions thal were available, but most of these were nol
appropriate for low income communitics.

The one day latrine and the cat method of disposal were
unanimously considered inappropriate for promotion in
any communtty including low income ¢communities,

The following latrine systems were briefly discussed:

1, Bucket type

2. Borehole latrinc
3. Pit latrine

4, VIP latrinc

5. Seplic tank system
6. Compust type

The bucket, borehole, seplic tank and compost latrines
were considered unsuitable for use in low income arcas
for various reasons and the most appropriate models
were considered to be the pit lalrine and the VIP latrine.

There was then some debate about the importance of
varipus components of the pit and VIP latrines. These
included the lining of the pit, the cover slab, the fatrine
Noor, the superstructure, the cover plale and the vent
pipe. The importance of a strong slab and hygicnic floor
were emphasised, with an adeguate pit lining being
essential in unstable soil conditions, In comparing the
coverplale and the vent pipe, the plate was considered
cheaper, but the vent pipe confered several benefits to
the ordinary pit latrine. The peneral consensus was that
finance should not be a limiling factor, especially if the
health benelit was to be sacrifliced. However there was
no complete agreement on the vent/coverplate issue.
Structures could be designed to suil focal conditions.

On the issue of the subsidy or no subsidy, it was accepted
that low ncome communilies would delinilely need
some form of assistance, in the form of a subsidy of some
type, if acceptable standards of low cost sanitalion
lechnology recommended at the workshop were to be
promoted. This might be in the form of training or
sducation or in the form of hardware.

In high density arcas, where pit latrines were used, an
cffective pit or lank emptying service was considered
ussential.

A dctailed questionnaire was dreulated to the partici-

pants on the topic of technology choice. The resulls of
this are reported later in this document.
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GROUF 2 - HYGIENE EDUCATION
Four main areas were discussed;

L. Determining what hygiene education is required and
in what language.

-Hygicne education is very vital to low income commu-
nitics. It nceds to bo established who we are addressing
as regards their socio-cullural and cconomic backgrounds.

-Refering to the document “Appropriate Sanitation for
Very Low Income Communitics,” the section on “Edu-
cational Material” concentrates on the cducation during
the egnstruction process, whereas the working group felt
that emphasis should be placed on the need Lo change ot
redirect the community behavioural patterns,

-There 1s & need 10 achicve matimum commumtly par-
licipation and co-operation (no dictation) e.g. special
care to be taken with unique groups like some church
sectors when determining education.

-Hygiene education must be developed from within the
communily, bearing in mind the level of literacy in the
COmmunity.

2. Determination of who delivers which messapre when,
WHO?

-Thebest person todeliver the education message should
be a knowledgeable, cxperienced and mature commu-
nily person or participant, eg a community worker,
selected by the poople. Anyone else from outside the
community should only contribute by assisting and ad-
vising.

-ldentified community people need to be hasically trained
to educate their community.

WHICH MESSAGE?
-Diepends on who the message i intended for,

-In case of education on sanitary hygiene, it is recom-
mended that women be edicated by another women and
men by another man. Samtary topics could be very
sensitive and even embarassing).

-A colleague from Botswana gave an account of the pil
latrine school programmes where schools are supplied
with wash basins and soap for washing hands.

-School health clubs had also been established to enforce
hygiene sducation in schools. These clubs ensured that
school children clean the toilets and pick up litter. They




also educate other children via poems, drama ctc.
-School curricula should include hygiene education.

WHEN?

-Hygpiene education to be a continuous process carried
out by accepted community workers after being traincd.

-Sanitary hygicnc can be disenssed during workshops for
community leaders or any other seminars hike political
rallics, work partics, womens clubs, church ete, ie. at
appropriate mootings.

~The time of the day is essential, hence educalion should
be carricd out during the day in rural areas of on rest
days depending on prevailing circumstances,

3. Development of Support Material

-Again depends on the community being served Lo its
literacylevel and the sacio-ceonomic statng > KAPwhich
includes need assessment, incidence of disease and dala

analysis.

-Training materials should be as basic as possible e.g. a
basic chalk board at school.

-Simple audio-visual materials should have relevance to
the community Le. something they ean casily recognise

and that they can compare with,

-Songs, rhythm, pocms, and radios can be nsed to sup-
port the education system.

-Care should be taken not to use ollensive insulting
materials,

4. Training required.
-Depends on who is being trained lor what,

-KAP(knowledpe, attitudes and practices) tobe borne in
mind.

-Training methods to be basic and simple.
-Training can be targeted towards Village Health Work-
ers, Tradilional Midwives, Traditional Healers, Health

Personnel and School Teachers.

-Refresher courses arc cssenlial for the trainers and also
on the job training.

«Training should he as practical and community based as
possible with full participation (rom the community.

-Trainers require extra skifls for adult education.
-Training required also depends on the problems in the
particular community ¢.g. in Zaka (Zimbabwe), Blair

Totlels had been constructed bul diarthoca persisted
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beeause people had not been trained to wash hands after
using the toilet.

-The responsibility for supervision and monitoning should
be a bottom-up approach, starting right from the fazily
unit to the anthorities in charge.

" GROUP 3. SOCIAL MOBILISATION AND THE PRO-

MOTION OF LOW COST SANITATION OPTIONS

The target group to include vulnerable people like
women, s5chool children and oldmen and women. These
arc important resource persons for most programmes.

Inthe African culturc, the women are the ones who bear
maost of the burdens in the home:«

= Collecting water for domestic use from long distances,
- Taking care of the sick persons in the family, cte.

Therefore, anything that can bring about some relief o
their living is likely 1o bave their full support morallyand
materially,

Sehool children arc in the learning age. They are eager
to try and practicc what they learn, They can offer a
cheap workforce and they are also good change agents in
the communities.

The old men and women have a characteristic of having
a high command of respects and are therefore influential
int their respective aréas.

Having realised and accepted the fact that Jocal commu-
nitics of whatover economic status have a capacity of
solving most of their problems, the principle thatis going
Lo bu applied here is that of triple A circle, That is
communitics must be given an opportunity to agsess and
analyse their problems and then take action,

Approach

1. Rdentily the community leadership both the formal
and informal ones. This should be the entry point to the
community which is the main actor in water and sanita-
tion activitics.

2. In collaboration with the community and using the
cxisting administrative stencture carry out surveys to
identify the water and sanitation related problems.

3. Again with the communily carry out knowledge, atii-
tude and practice (KAF) studies.

4. In group discussion, sit down with the community to
analyse the information cbtained during the survey and
the KAP study, Learn from what the community knows
and build up from there, Plan with the community on
how 1o solve their problems, always giving the commu-
nity a chance to look for solutions 1o the problems. In
this process health education is cautiously instilled to




relate the findings of the survey and the study with
health,

5. To solve these problems the mobilisation of local re-
sources should be encouraged such as materials, tech-
nology, manpower and whenever possible funds. Where

.indicated, local personnel can be trained/retrained to
take advantage of any new technology.

In this way the whole process of planning, implementa-
tion and evaluation comes in the hands of the community
itself,

External assistance conld only come as a last resort
otherwise the community should learn how to be re-
sponsible for their health, Only when this situation is
achieved ¢an the programmes be sustainable.

GROUP4. PROJECT PLANNING AND IMPLEM-
ENTATION.

The Guideline prepared in advance by the Chairman
was distributed 10 the members of the group and formed
the basis for discussion. A brief presentation of the
Ciuidelines was made by the Chairman {(Mr Zawide)
followed by discussion.

This resulied in the following comments for effcctive
implementation of the Guidelines.

1. The Guidelines serves only if there is a national
sanitation policy and strategics. Therefore each country
should [prmulate a sanitation policy with delined objec-
tives, strategics and an action plan..

KL

2. There must be an instituticn {Government Ministry of
Organisalion) responsible for planning, implemcnta-
tion, co-ordination, monitoring and cvalutation of na-
tional sanitation programmcs. The institution shouid
have an organisational structure from central 1o periph-
eral levels with the necessary staff and budget.

3. The priorities of the communitics lo be benefitted
from sanitation projects should be based on problem
identification and assessment of needs.

4. The planning process should inciude the following
phases:

- Preparatory phase

- Pilot phase

- Implementation phase

- Monitoring and cvalutation phase and
- Replanning phase.

5. More effective co-ordinalion mechanisms should be
set up 1o ensure the proper planning und implementa-
tion of sanitation projects at all Jevels by involving the
sectoral minitries and external support agencics includ-
ing NGO’s and the local communitics.

6. Practical and specific monitoring and evaluation
methodologies should be developed for sanitation proj-
ects by establishing base line data and measurable indi-
cators.

The group adopted the Guidelines for project planning
and implementation with the above comments and ree-
omrmended for its incorporation in the final document
(Guidelines for Appropriatc Sanitation for Very Low
Income Communitics).
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