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Compost latrines, like any other type, must be cleaned frequently
and in addition they need a daily input of organic refuse. Once or
twice a year they must be emptied and users have to shift from one
chamber to the other. Somebody must be in charge of these opera-
tions. If this can be arranged, ycu can use compost latrines as com-
munal units.

The figures shown here illustrate one suitable combination of
components. Four double-vault units have been combined and would
probably cater for 40-50 people. (The solar heat collector increases
the capacity of the latrinc as comparcd to an ordinary latrine without
heating device.)

The ventpipe is essential for fly and odour control. One ventpipe
serves two chambers, which means that the latrine illustrated here
has four ventpipes.
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Figure 125 The multi-unit. solar-heated compost latrine completed
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A urinal should be built near the men’s latrine. The urine could be
collected, diluted and used as a fertilizer or, if this is not possible,
drained away in a soakpit. Less urine in the receptacle means less
need for organic refuse which in turn would give a longer retention
time.




10 OPERATION AND
MAINTENANCE

The construction of a latrine is only the first step. Proper use, careful
upkeep and adequate disposal of the contents are equally important.

10.1 Instructions for compost and pit latrines

The operating instructions in this section are primarily intended for
those who use compost latrines but might as well be followed also by
those who have pit latrines. Any pit latrine will function better if it
is managed like a compost latrine. It is more likely to remain dry, the
decomposition will be quicker, odours and fly and mosquito breeding
will be reduced.

Starting up

Before the latrine is used for the first time, fill the receptacle with
loosely packed organic residue: grass, weeds, leaves, straw, husks,
sawdust, yard sweepings — whatever is available. This absorbs liquid,
provides carbon for the decomposition, increases the variety of micro-
organisms and prevents the pile from becoming too compact. All
compost and pit latrines will function better if you start them up
like this.

128
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Figure 126 Before a pit latrine or compost latrine is used for the first time,
fill it up with grass, weeds, husks, etc.

Utensils and materials

Inside the latrine shelter, make sure there is a brush for sweeping the
squatting slab. Do not use this brush for any other purpose. Place a
box or a jar full of ashes, husks, sawdust, dry earth or a mixture of
such materials in a corner of the latrine shelter. Keep an empty tin or
a coconut shell in the box to help in sprinkling of the dry material.
If water is used for cleaning the anus, keep a bucket of water in the
shelter together with a tin for scooping it up.

Daily use
Relate the number of regular users to the capacity of the latrine. The

capacity depends not only on the volume of the receptacle but to a
great extent also on what you put into the latrine.
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Do not overload a compost latrine! The result will be a soggy mess,
very unpleasant to clean out. If the receptacle is the final depository
(traditional pit lairine, ventilated pit latrine or ROEC), overuse will
drastically reduce the life of the latrine.

Use the latrine for excreting purposes only, not as a bathroom!

Sprinkle ashes, husks or powdered earth after each defecation.

Replace the lid.

When the slab becoines soiled: sprinkle with ashes and sweep into
the receptacle. If water is used, use sparingly!

Regular upkeep

Put into the receptacle, preferably every day, all floor and vard
sweepings as well as kitchen leftovers.

Figure 127 Put floor and yard sweepings into the latrine

Several times a week put grass clippings, weeds, straw or leaves in
the receptacle. Do not worry about filling it up too fast. The volume
of whatever organic material you put in will in the end be reduced by
95%.
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Figure 128 Put grass and weeds into the latrine

Do not throw glass, tins or plastic into the latrine. Avoid also slowly
degradable materials such as corncobs, sugar canes. mango kernels

and wooden sticks.
Save up the ashes and put them in the box mentioned previously,
for later use in the latrine. The ashes deodorize the excreta, make the

faecal matter less attractive to flies and absorb moisture.

Figure 129 Put ashes into the latrine

Save all husks and use them for sprinkling if there are not enough
ashes for this purpose. If not needed for sprinkling, you can dump
them directly into the receptacle.
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Figure 130 Put husks into the latrine

If there is a bucket of water for anal cleaning. make sure that the
bucket is cleaned and emptied regularly, at least once every week, to
prevent mosquitoes from breeding in it.

Changing vaults

When the receptacle of a compost latrine is filled to within 0.3-0.4
metre from the slab it is time to switch over to the other vault. (In
the case of a pit latrine a new pit has to be dug and the squatting
slab shifted to the new position.)

Cover the pile in the compost latrine with grass and top up with
soil. Close the vault with a heavy lid - either a special lid made of
concrete or a piece of wood with a stone on top. The purpose of the
heavy lid is to prevent any further use of this vault until the compost
has been removed. Prepare the second receptacle as described under
‘Starting up’ earlier in this chapter.

Removing compost

When the second receptacle is nearly full it is time to remove the
compost from the first one. Take off the cover and scoop up the con-
tents with a hoe. Do not remove all of it — leave some to give the
new pile a good start.
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Figure 131 Double-vault compost latrine: removing the compost

The compost should by now be fairly dry, soil-like and completely
odour-free. It is certainly not sterile but should be no more dangerous
to handle than the soil in the garden.

Carry the compost to the vegetable plot or nearest field and put
it in a shallow trench.

Figure 132 Put the compost in a shallow trench in the garden

Cover it with about 0.1 metre of soil and grow vegetables on top.
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10.2 Instructions for pour-flush latrines

The most important instruction for flush latrines is that you must
use water or toilet paper for anal cleaning. Any other material will
clog the water seal and the drainpipe.

Starting up

If you have a double-pit pour-flush latrine, you must block one of
the drains at the Y-junction. Flush excreta into one of the pits only.

Before the latrine is used for the first time make sure that sewer,
Y-junction and receptacle are properly sealed. If not, the receptacle
will turn into a breeding ground for mosquitoes and flies.

Utensils and materials

Make sure that inside the latrine shelter there is a brush for cleaning
the pan. Never use this brush for any other purpose.

Place a bucket of water inside the latrine shelter. Use this water
for anal cleaning and flushing.

Daily use

Wet the pan before every use by pouring some water into it. The
water will act as a lubricant and prevent excreta from sticking to the
pan.

Flush the pan properly after each use (2-3 litres of water). Do not
use more water than is necessary.

Do not use the latrine enclosure for bathing or for washing clothes.
This would put a heavy load on the pit. It might cause it to overflow,
spreading fresh excreta, causing nuisance as well as a health hazard.

Regular upkeep *

Once a week flush the pan with a bucketful of water to prevent
build-up of excreta in the trap and the sewer.
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Changing receptacles

When the first pit is full, open the drain leading to the second pit.
Close the drain leading to the full pit.

After some years, when the second pit is full, the first pit contains
only a small amount of humus. It is a valuable fertilizer. Take care of
it as described under ‘Removing compost” above. Then open the drain
leading to the now empty pit and block the other one.

10.3 Maintenance

A ‘maintenance-free’ disposal system does not exist. The simple,
self-built latrines described in this book may require a great deal of
maintenance. But they all have the advantage that the users them-
selves can repair them. They are simple enough to require only the
skills and materials readily available in the community.

Two things are specially important: keep out surface water and
make sure the receptacle is fly-tight.

Arrange the ground around the latrine so that surface water drains
away from the receptacle. Soil erosion may change the direction of
the flow. Check this during the rainy season.

Screen openings, repair holes and cracks and check that lids and
covers are tight-fitting. A fly needs but a tiny crack to escape from
the receptacle.

Figure 133
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How to build a soakpit and a bath

In many cases you can use water from kitchen, bath and laundry to
irrigate the kitchen garden and to water domestic animals. If there is
still a surplus of water to be disposed of, do not allow it to flow into
the latrine. Nor must it form pools of stagnant water around house,
standpost or handpump.

Direct waste water into a soakpit. In its simplest form, this is a
hole in the ground filled with stones, broken bricks or coconut shells.
But silt, grease and microbiological activities will soon clog the pit.

Figure 134 Section through soakpit

136
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It smells and flies and mosquitoes breed there. The useful life of such
a pit is likely to be less than a year.

A properly built soakpit should last for many years. A condition
is that it has a silt and grease trap. For a daily flow of not more than
200-300 litres the pit should be about 1 metre wide, 1 metre long
and 0.7-0.8 metre deep (Patel 1970).

Fill up one-third of the pit with big, round stones the size of a
papaya or coconut. Continue with stones the size of a mango up to
about 0.3 metre from the ground surface.

,—f:ﬂ/’l"

Figure 135 Soakpit: first put a layer of coconut-sized stones into the pit.
Dimensions are in metres

Make a silt and grease trap: Take an earthenware pot with a wide
mouth and make little holes through the bottom of it. Take a tin can
small enough to fit into the pot and punch holes through the bottom
as shown in figure 137. Place a layer of coconut bark (or similar
fibrous material) into the pot, place the tin in the pot and put some
of the same material or grass into the tin.
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Figure 136 Soakpit: add a second layer of smaller (mango-sized) stones

Figure 137 Silt and grease trap: make holes in an earthenware pot and a tin

can
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Figure 138  Silt and grease trap: put some fibrous material into the pot and
into the tin
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Figure 139 Soakpit: place the silt and grease trap in the pit and fill up with
pebbles. If you have some charcoal, include a layer of it here
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The silt and grease trap should be placed into the pit, and the pit
filled up with pebbles. If charcoal is available, a layer of it should be
included on top of the pebbles. Then cover the pit with palm leaves
and sack cloth.
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Figure 140 Soakpit: cover the pebbles with a 50 millimetre layer of palm
leaves, a layer of gunny (sack) cloth and then another 50 milli-
metre layer of palm leaves

Finally cover the pit with a 50-80 millimetres thick layer of mud.
Solid particles and grease in the waste water will be caught in the
silt and grease trap. Change the grass and the coconut bark in the trap
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Figure 141 Soakpit completed

every second week. If you do this regularly the soakpit will last five,
maybe ten, years.

When the pit is no longer soaking water it must be opened and
cleaned. Take out the stones and pebbles and rinse them. Take away
a layer of 100 millimetres of soil from all the walls. Let the pit dry
in the sun for some days and then rebuild it as described above.

Every household should have not only a latrine but also a bathroom.
If there is not a separate enclosure, there is a risk that people will
use the latrine not only for defecation and anal cleaning, but also for
ablution. A compost latrine turns into a stinking cesspool if large
amounts of water are poured into the receptacle. You must also keep
pit latrines dry to avoid mosquito breeding.

Figure 142 shows a latrine with bath enclosure attached. Water
from the bath drains into a proper soakpit.
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Figure 142 A latrine with bath and soakpit. Dimensions are in metres
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Fly and mosquito control

When you introduce latrines in an area, you are likely to get many
more flies and mosquitoes. Latrines make an excellent breeding
ground for various types of filth flies. If the contents of the receptacle
are wet, the risk is great that Culex mosquitoes will also breed there.
From one latrine alone more than 1000 adult mosquitoes may emerge
every day.

The adult fly can transmit infectious organisms in a number of
ways: by the sticky hairs of its feet, by the hairs of its body, by
regurgitation of its vomit drops and by its faeces. Diseases that can
be transmitted by these flies include typhoid fever, the paratyphoids,
cholera, bacillary dysentery, infantile diarrhoea, trachoma, polio-
myelitis, yaws, amoebic dysentery and giardiasis. Certain worms can
also be transmitted by flies (West 1951).

The Culex mosquito is an important vector of Bancroftian filariasis
and certain viruses in parts of the tropics (see chapter 2) and is the
major nuisance mosquito in tropical urban areas.

In this appendix we shall describe and comment on a number of
methods of fly and mosquito control and point out which ones can
be used for the types of latrines we are recommending. The various
control measures have been grouped under the four headings ‘mech-
anical’, ‘thermal’, ‘chemical’, and ‘biological’.

Mechanical control

The best method of controlling mosquito breeding in latrines is to
build and use the latrines in such a way that they do not get wet. A
latrine must therefore not reach down into the groundwater, and it
must be protected from surface water. In addition you must not

143
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pour any water except that used for anal cleaning into the receptacle.
Even with these precautions there is a risk that the contents of a
latrine may turn liquid enough to attract egg-laying mosquitoes. You
must therefore add dry materials like sawdust, ash, lime. husks, floor
sweepings and powdered earth to the latrine every week.

Other methods against mosquito breeding include pouring oil over
the surface of the water in the latrine, or covering the wet surface
with a layer of expanded polystyrene balls (Reiter 1978).

Filth flies may be attracted to a latrine even if it is too dry for
mosquito brecding. For effective fly control, you must add even
more dry matter. preferably after every use. Flies do not lay eggs in
any material with a moisture content of less than 65%.

Some experts suggest keeping the receptacle dark as a way of
controlling flies. This is a good idea because flies are attracted by
light. But it is not enough. Flies do breed in dark pit latrines, in
borehole types as well as in ROEC units, although both are supposedly
‘fly-proof”.

Professor Jettmar (1940) claimed that ‘it is mere superstition that
latrine flies do not breed in dark borehole latrines’.

Many latrines have a lid over the squat hole. As a control measure
it is not very efficient. Flies and mosquitoes do get in while the
latrine is being used. In many cases the lid is not put back properly.
Some of the kitchen residues put in the compost latrine may already
be flyblown. A self-closing device like the flap-trap described in
chapter 6 is likely to be more effective than a hand-operated lid.

Some people suggest screening the latrine building but the effect is
doubtful as in practice it is almost impossible to have it done and
maintained properly. Besides, it does not work well for compost
latrines for reasons mentioned above.

A screened ventpipe acts as a fly and mosquito trap if properly
designed, see section 3.14. This kind of trap is self-cleaning and will
automatically deposit the dead insects into the pit.

Experiments with traps fitted on ventpipes caught about 80% of
the mosquitoes and over 90% of the flies attempting to leave the pit
and also prevented egg-carrying mosquitoes from entering (Curtis and
Hawkins 1982). A trap in the drop hole would further reduce the
number entering or leaving the receptacle.

If you want to use the dead flies as chicken feed you can make a
trap from an empty paint or kerosene tin and a piece of mosquito
net as in figures 143 and 144. The trap has to be emptied frequently
— maybe twice a week in the fly season. (Cover the hole while you
are emptying the trap!)
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Figure 143 A latrine-attacheq fly trap made from an empty paint tin
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Figure 144 A latrine-attached fly trap made from an empty kerosene tin
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Near the latrine you can use free-standing fly traps made from
kerosene tins as above or from timber and mosquito net as in figure
145. A free-standing trap must be baited. Use animal intestines,
manure or, best of all, yeast. Mix yeast with water, allow mixture to
stand 3-4 days with loosely sealed lid. Renew the bait after 3-5 days
(Satrom and Stephens 1979).
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Figure 145 A free-standing fly trap with bait

Fly swatters are useful tools in fly control inside houses, especially
in combination with screening.
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Thermal control

In a latrine flies cannot easily be killed by high temperatures. The
temperatures in a latrine receptacle are usrally too low. If the
temperature inside the pile rises above 49°C (the lethal temperature
for adult flies), the surface temperatures may still be low enough for
maggots to survive. They are in any case able to move to cooler parts
of the receptacle. The eggs are more sensitive — they cannot move
and are more sensitive to high temperatures than larvae and pupae.
Eggs will hatch at 40°C, some will survive at 41°C, but none at 43°C.
The exact lethal temperature depends also on the duration of the
exposure (West 1951).

Temperature on the surface of the pile in a compost latrine
can be increased by solar heating of the receptacle as described in
chapter 6. In most of the tropics it should be possible, with quite
simple arrangements, to increase pile surface temperature to 43°C
or above.

Daily burning is a useful control measure for military latrines. Hay
or straw is thrown into the pit, a sprinkling of crude oil added and
the whole pile set on fire. Outside a military establishment the
method might be used for temporary latrines, for instance, in refugee
camps. We cannot recommend the method for permanent latrines
and household size units as it is difficult to ensure that the burning
is carried out regularly. Besides, not only flies but also many useful
organisms would be destroyed by the fire.

Like flies, adult mosquitoes would also die of heat if you burned
hay or straw inside the receptacle. A water temperature of 40°C
would kill the aquatic stages of the mosquito or cause a high rate of
abnormality in the emerging adults. Solar heating of the receptacle
might therefore be useful also in mosquito control. A solar-heated
latrine is more likely to remain dry due to the higher rate of evapora-
tion.

Professor Jettmar tried destroying fly maggots with chemicals in
China in 1938. He came to the conclusion that the best method of
killing larvae on a large scale was to use not chemicals but hot water.
A large amount of boiling water suddenly poured over the surface of
the latrine mass instantly kills all fly larvae (Jettmar 1940). The
method was applied in boreholes but should certainly not be tried in
compost latrines!
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Chemical control

You can prevent fly breeding by keeping the receptacle filled with
smoke. The method is best suited for large, specially designed latrines
like the one illustrated in figure 146 (van Riel 1965).

chimney { ;5

fireplace receptacle
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Figure 146 A multi-unit latrine with woodfire smoke for insect control

A variation of this method, at one time used for military latrines
in East Africa, was to kecp a smoking woodfire in a perforated kero-
sene tin suspended halfway down the pit by wires. It was necessary
to renew the fire twice a day.

The introduction of DDT for insect control during World War II
was initially successful. DDT was for example a major weapon in the
control of fly-transmitted dysentery epidemics in Italy. Other organo-
chloride insecticides such as Dieldrin were discovered and put to use
soon afterwards. These compounds and their relatives had the advan-
tage of having a persistent effect which usually lasted for months.

In many parts of the world, however, house flies and related species
soon developed resistance to organochloride insecticides. Today
insecticide resistance in these insects extends even to the new organo-
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phosphates, carbamates and pyrethroids. The enemies of the fly are
also affected by the insecticide but are not able to develop resistance
as fast as the fly. The end result of using insecticides against the house
fly is therefore an increase in the fly population as well as a destruct-
ion of desirable organisms. Insecticides are toxic to man — when used
persistently there is a risk that groundwater and soil will be polluted.
An additional disadvantage of chemical insecticides is that they are
too expensive for most fly-infested communities in developing
countries. In short: insecticides cannot be relied upon for fly control
in latrincs.

The same is true for mosquito control. Culex mosquitoes are
naturally tolerant to organochlorides, and resistance to organophos-
phates and carbamates is already widespread. Resistance to the newer
pyrethroids is beginning to appear.

Synthetic insect growth regulators are showing promise against
Culex but the high content of organic matter in latrines is a problem.

Experimeintal work on the use of synthetic hormones in preventing
the growth of flies in manure has been carried out in the USA (Anon.
1975). The hormones, similar to some insect hormones, are incorp-
orated in the feed of cattle and chickens and permeate the manure.
When tested on four of the most important species of flies they
proved 100% effective. The hormones have been derived from terpene
chemicals with a relatively simple manufacturing process. There are
no reports on what might happen to humans who consume the
products of the cattle and chickens fed on hormones. If the hormones
were also to permeate the human faeces this would open up a com-
pletely new prospect for fly control in latrines.

Biological control

In all latrines there is naturally a certain amount of biological control
of the fly and mosquito population. The most obvious one is carried
out by reptiles. Lizards and chameleons are great devourers of flies
and a latrine and its immediate surroundings is one of their favourite
locations. Lizards often live inside the receptacle. Spiders may be
even more important and in many latrines the space between the pile
and the squatting slab is filled with spider webs. Frogs can also easily
survive in a compost latrine.

Less obvious but equally or more important is the biological control
carried out by tiny fly parasites and pathogens. Several species can
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be released in the fly breeding area where they live on fly eggs, larvae
and pupae. The most widely used are Tachenandphagus zelandicus,
Spalangia indus and Mucidifurax raptor (Parker 1977).

T. zelandicus is native to New Zealand and Australia. [t can lay
5-10 eggs in a single maggot. The immature stages of the life cycle
last 22 days at 21°C and the adult lives 8 to 15 days.

S. indus is a hot-weather parasite native to California. It attacks
the fly pupae, puncturing the outer pupal wall. Its immature life
cycle is 22 days at 27°C and the adult lives 30 to 40 days. M. raptor
is similar to 8 indur in activity,

Neoaplectana nematodes can also be used for the control of insects.
The nematodes attack larvae of the house fly, tse-tse flies. cock-
roaches, etc. (Dr A.E. Pye 1982, personal communication).

Agriculturalists have for many years known that several of the rod-
shaped bacilli are insect pathogens. The bacilli concerned cause fatal
disease in the larvae of certain insects, including the house fly anrd
the mosquito.

Bacillus thuringiensis has proved effective against fly breeding in
pit latrines and compost latrines in Tanzania (Carlberg et al. 1984)
and in Mexico (J. Mena 1984, personal communication). B. thurin-
giensis H14 and B. sphaericus have shown good results in field trials
against mosquitoes.

Conclusions

No one measure alone is likely to achieve complete fly control. For
pit and compost latrines in developing countries action should be
based on a combination of the following methods:

©® A lid, preferably a self-closing flap-trap, should be included.
All other openings to the receptacle must be screened and
holes and cracks immediately repaired.

® The user should sprinkle ashes, lime, husks or powdered earth
over each deposit of faeces.

® lizards, frogs, spiders and B. thuringiensis should be en-
couraged to live and multiply in the receptacle.

® Compost latrines should, whenever possible, be constructed
with a simple solar heat collector over the receptacle.
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GLOSSARY"

absorptive capacity

The ability of the pit walls to take up liquid matter
aerobes, aerobic

Micro-organisms which require air to maintain life
anaerobes, anaerobic

Micro-organisms which will not grow in the presence of air
anal cleaning

Removing faeces from around the anus (the opening in the body from where

they are excreted)
antibiotic

Medicine that fights infections caused by bacteria [DW]
ascaris (roundworm)

Large worms that live in people’s intestines
auger

Tool for boring holes in soil

bacteria
Small germs that cannot be seen with the naked eye
biogas
Gas containing mainly methane. Can be produced by anaerobic decomposition

C/N ratio
Ratio of weight percentage of organic carbon (C) and total nitrogen (N) in,
for example, a compost

carrier
An apparently healthy person (or animal) who harbours a pathogen and
passes it to the environment

chemotherapy
Use of a chemical agent to treat a disease

* Temms followed by [DW] are taken from Wemer, D. (1980) Where there is no
doctor, Macmillan, London and Basingstoke; those followed by [AG] are
from Godman, A. (1972) Health science for the tropics, Longman, Singapore.

154



Glossary 155

compost latrine
A drop latrine into which carbon-rich materials (kitchen leftovers, grass,
straw, ash, sawdust) are added to the excreta. The end product of the com-
posting process is humus

composting
A biological process in which various organisms under controlled conditions
break down organic matter into humus

DDT
An insecticide
decomposition
A biological process in which various organisms break down organic matter
defecate
The way of passing faeces out of the body (to shit)
double-vault latrine
See ‘vault’
drop latrines
Latrines where excreta fall through a hole or a chute into a receptacle

environment
The worid of living and non-living things near any animal or plant which can
affect it [AG]

excreta
Mixture of faeces and urine from human beings

faeces
Waste matter excreted from the bowel, consisting mainly of cellulose, un-
absorbed food, intestinal secretions and micro-organisms (stools, shit)
final disposal
Getting rid of excreta in such a way that they cannot be used again
fissured rock
Rock containing many cracks
flukes
Worms that infect the liver or other parts of the body and cause different
diseases. Blood flukes get into the blood and cause schistosomiasis [DW]
flush latrine
Latrine where excreta are flushed away with water

germ
Very small organisms that can grow in the body and cause some infectious
diseases (micro-organisms) [DW]

groundwater
Water under the surface of the ground
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humus
The end product of decomposition. A major ingredient in topsoil
hygiene
Actions or practices of personal cleanliness that lead to good health [DW]

impermeable

Water-tight
infection

A sickness caused by bacteria or other germs [DW]
insecticide -

A poison that kills insects

larvae
The young worm-like form that comes from the egg of many insects and
parasites [DW]

maggot

Larvae from flies
manure

Animal droppings (dung) and urine, and possibly also bedding
micro-organism

A tiny plant or animal so small it cannot be seen with the naked eye
Multrum

A type of compost latrine developed in Sweden

organisms

Living things (animals or plants) {DW]
organochlorides

Organic chemicals containing chlorides

parasites, parasitic
Worms and tiny animals that live in or on another animal or person and
cause harm [DW]

pathogen
An organism which is capable of causing disease

permeable
Describes soils through which water can freely drain

pH
A measure of acidity/alkalinity. The scale runs from 0 to 14. A value of 7
stands for netrality, higher values indicate alkalinity and lower values acidity

pollute, pollution
Make water (air, soil) foul or filthy
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prevention

Action taken to stop sickness before it starts [DW}]
protozoa

The smallest type of animal life, e.g. amoeba

receptacle

A pit or a container where excreta are stored
residual product, residue

Material left over in process or consumption
retention time

The period of time excreta are kept in the receptacie

sanitation

Excreta disposal, and cleanliness in relation to excreta disposal
superstructure

Construction above ground (shelter)

taboo
Something that is avoided, banned or not allowed because of a cultural
belief [DW]
toxic
Poisonous
transmit
To pass on, transfer, or allow to spread from one person to another [DW]

urine
Liquid waste from the body (piss, pee) [DW]

vault
An underground chamber. A latrine with a receptacle divided into two
chambers (vaults) is called a double-vault latrine
vector
That which carries a disease, e.g. insects [AG]
virus
Germs smaller than bacteria [DW]

washer
A person using water for anal cleaning
waste
Discarded residue to be disposed of and for which reason it is considered of
no value (human waste = excreta)
waste disposal
Final disposal of waste or its transformation into humus
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water table
The level where water is found when a hole is dug

wiper
A person using some solid material (paper, rags, grass, sticks, stones) for anal
cleaning




INDEX

absorption, 18, 34, 63, 85, 128, 13!

acidity, 115

aeration, 113-114,116

aerator, 68-69, 77

aerobic, 15,16,113-114

air conduits, 33, 77

algae, 116

Algeria, 38

amoebic dysentery, 5, 143

anaerobic, 15,19, 113-115,117

anal cleaning, 2, 22, 25, 36, 39, 40,
42,62,83,115,129,132, 144

antibiotic action, 117

aqua privy, 10,11

ascariasis, $§

ashes, 18, 19, 21, 22, 28, 36, 37, 39,
85,115, 129-131, 150

auger, 56-58

bacillary dysentery, 5, 143

Bacillus thuringiensis, 150

bacteria, 5,9, 20,34, 116

baffle, 31-32, 68-69, 78

Bancroftian filariasis, 10-11, 143

bathroom, 18, 136, 141-142

Bhutan, 40-42, 62

bilharziasis, 7

biogas, 4

biological control, 143, 149-150

borehole latrine, 56-58, 70-71, 144,
147

Botswana, 47-49, 76, 96

burning, 147

C/N ratio, 21,113,115
Canton, 14

carbamate, 149

carrier, 5

cattle, 7
cesspit/cesspool, 10, 141

changing vaults, 19, 22,31, 132

charcoal, 36, 139-140

chemical control, 143, 148-149

chemotherapy, 11

Chiengmai, 86

China, 12-17,25,68,112,114,118,
147

cholera, 5, 21,143

chute, 29-30, 33, 38, 42, 51-53,
74-75, 81-82, 109-110

Clivus, 34

cockroaches, §5,67,116,117

communa! latrines, 124-127

compost latrine, 18-24, 28-36,
38-39,49,61,63,77,118-127,
128-133, 141, 144, 147

compost station, 14,15

composting, 12-17, 18, 22, 39,
112-118

cost, 11,1722, 36,49, 64, 74,99

Culex, 10-11,22,47,63,70,117,
143, 149

DDT, 148

decomposition, 19, 21, 34,39, 51,
53,58,64,67,85,112-117,
128

deep pit, 13

defecation practices, 1-2

densely built-up areas, 49

deodorize, 113

diarrhoea, 143

double-pit pour-flush latrine, 28,
98-103

double vault, 17-24, 28-29, 32, 35,
4749, 51,70

drain, 10, 26-27, 36, 63, 100-101

drink, 5-6

drop hole, 68

drop system, 59-64

dysentery, 21, 148
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earth-pit privy, 53-55
earthworms, 77,114,116
Egypt, 56-58

elephantisis, 10

environmental conditions, 12
environmental factors, 2,3, 113

evaporation, 16,17, 31, 36, 73, 83,

147
exhaust fan, 33
extension workers, 23, 31, 34

faeca! coliforms, 117

faecal-oral route, o©

ferrocement, 47, 74-75, 83, 90, 96
110

fertilizer, 12-13, 15,17, 20-22, 34,

36,39,64,85,112, 117, 125,
135

final disposal, 12, 64, 70

fissured rocks, 65

flap-trap, 29-31, 53, 81-82, 110,
144, 150

flush system, 59-64

fly control, 143-150

food, 5-6

footrest, 18, 68-69, 76

forward-facing trap, 86-90

fungi, 116

gastroenteritis, 5

giardiasis, 5, 143

Gopuri latrine, 28-31, 70

grease trap, 137-139
groundwater, pollution of, 65-66
Guatemala, 22,73

handle, 49,52, 68-69, 79
Harare, 45

health education, 4,5,6, 11, 21
Himalayas, 39, 40

hookworm, 9,42 44, 47,75
humidity, 17, 34, 35

humus, 17,27,34,112, 135

India, 2, 25, 53,62, 69~70, 91, 98

infectious hepatitis, 35

infested ground, 7

insecticides, 11, 148-149

insect-repellent plants, 19

insects, 6, 10, 29, 55,69, 80, 114,
148-150

junction chamber, 100-101

Index

kitchen, latrine in relation to, 67

Ladakh, 39,118

latrine, selection of, 59-64
Leh, 40

lethal temperatures, 147
iid, 80-82

location of latrine, 65-67

maintenance, 3,40, 51,63, 103,
106, 128-135
mechanical control, 143-146
Menda, 31
Mexico, 31
moisture, 18,38, 77, 113-114,
131, 144
mosaic, 94-95
mosquitoes,
control of, 143-150
increase of, 11
movable seat, 22, 24
movable squatting slab, 80
multi-unit, 125-127, 148
Multrum, 33-35
muslims, 44

Nagpur, 91

Neoaplectana nematodes, 150
nightsoil, 15, 118

nitrogen, 16,17,115,118

odour control, 96, 131

off-set pit or vault, 70-71

Omdurman, 44, 68

operating instructions, 128-135

organochlorides/organophosphates,
148-149

Quargla, 38

oxygen, 77,113-114

parasites, 8,10, 20, 45

paratyphoid, 5, 143

pathogen, 6, 15, 20, 21, 32, 35, 38,
73,112,114, 117,150

permeable soil, 51, 63,99

pH value, 113,115,117

pigs, 6,7,13,40,42

pit collapse, 44,47, 50, 53, 55,71

pit lining, 26,48, 53, 55, 71-72,99

poliomyelitis, 35, 143

pollution, 7,8,9,11,17, 21,31, 34,
37, 39, 58, 65-66, 70, 73, 149
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pour-flush latrine, 2,11, 25-28,
98-103

prefabricated, 33, 36, 51

protozoa, 5

public latrines, 3,124

pyrethroids, 149

rear-facing trap, 86, 91-96

RECI1, 47-49

receptacle, 68-73

religion, 1

removing compost, 132-133

residue, 14,113-114,116,118,
128, 144

rodents, 29, 53,69,80,116

ROEC, 51-53,70,104,108-111,
124,130

rural areas, 13, 20, 96

rural VIP latrine, 104-107

Sanaa, 36, 38
schistosomiasis, 7, 8
seat, 22,23, 33,43, 55, 68-69,
78, 83

septic tank, 4,10,11, 18,67
sewer, 98, 100, 134
shallow pit, 13,14,17
shallow receptacle, 68-70, 73
shelter, 68, 75-76, 106

as status symbol, 77
silt trap, 137-142
single-vault latrine, 39
smoke, 52-53, i48
snails, 116
soakpit, 22, 36,85,127, 136-142
soapstone, 94
soil conditioner, 34, 37,639,117
solar heat, 31-32, 68-69, 73, 83-84,

126-127, 147, 150

Sopa Sandas latrine, 29-31
South Africa, 29, 51, 71, 104
spiral-shaped shelter, 47, 76, 106
squatting position, 83
squatting slab, 73-75

making of, 44-45, 105, 122-123
storage chamber, 33-34
subsoil, 63,65,69,115
Sudan, 44, 68
superstructure, see shelter

surface water, 54--55, 115, 135, 143
Sweden, 33,34,114

taboos, 1
Tanzania, 44, 55, 81-82, 150
tapeworm, 6,42
temperature, 114, 147
and pathogenic organisms, 117
Thailand, 86
Tibet, 39
trachoma, 143
traditional pit latrine, 47,53, 55,
68-70, 130
trichuriasis, 5
turning (compost), 77,113-114,116
typhoid, 35, 2t, 143

urban areas, 2, 10, 48, 67, 96, 143
urinal, 85,127
urine,
collector, 13, 22, 68-69, 85
dilution of, 17,127
reasons ior separating, 84
USA, 53

vacuum truck, S5l1

vector, 5,8,10

ventilated latrine, see VIP

ventpipe, 46-47, 96-97

Vietnam, 17-22, 28, 70, 73, 116,
118, 144

VIP latrine, 45-47, 54,63, 76,
104-107

virus, §5,20,116

washer, 1, 3,62

water seal, 25-27, 62-63, 68, 86-91,
134

well, 18, 65-66

West Germany, 43

wind, 65-67,118

windrow, 112

wiper, 1, 3,62

Yemen, 36-38,43
Y-junction, 26, 101-102, 134

Zimbabwe, 45, 96, 104-105




This book deals with drop latrines and pour-flush latrines. It has been prepared
to meet increasing demands for practical information on how to design, build
and operate better latrines. The emphasis is on simple measures that people
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