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ABSTRACT
Engineers in developing countries are presented with alternative technological solutions for
water supply and waste disposal in rural areas. Local materials and skills are promoted and
where possible the usefulness, disadvantages, and limitations of the techniques described are
discussed.
There are sections on:
1. water collection from different sources.
2. water treatment (coagulation/flocculation, filtration, chemical dosing and iron removal).
3. water transport and distribution (pipes, simple pumps and waste reduction).
4. wastewater and solid waste disposal (pit latrines, composting septic tanks and aquaprivies).
Keywords: rainwater / groundwater / springwater / surface water / solar distillation / water
collection systems / coagulation-flocculation / filtration / chemical dosing / iron removal /
aeration / chlorination / pipes / water storage / handpumps / hydraulic rams / public stand pipe /
water conservation / pit latrines / composting / septic tank systems / aquaprivies / wastewater
disposal / solid waste treatment / appropriate technology / rural areas / developing countries.

INTERNATIONAL REFERENCE CENTRE FOR COMMUNITY WATER SUPPLY AND
SANITATION
IRC is an internationally operating organization dealing with information and technology
support for water and sanitation improvement.
With its partners in developing countries and with United Nations agencies, donor organizations, and Non-Governmental Organizations, IRC assists in the generation, transfer and
application of relevant knowledge The focus of this cooperation is on the rural and urban-fringe
areas where the need for technical assistance is greatest.
IRC's information-oriented programmes include: 1. Information Support and Services; 2. Technology Development and Transfer; 3. Manpower Development and Training; 4. Community
Education and Participation; 5. Programme Evaluation and Planning.
Support is provided by means of publications and training material, seminars and courses,
research and demonstration projects, as well as by advisory support to the development of
national facilities.
Requests for information on IRC should be addressed to IRC, P.O. Box 5500,2280 HM Rijswijk,
The Netherlands.
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Introduction
Practical Solutions in Drinking Water Supply and Wates Disposal in
Developing Countries started as mail survey by the International
Reference Centre. The purpose was to collect field experience and
elusive information on alternative techniques, which are uncomplicated,
require less maintenance, and which can be managed by local people.
These were non-current techniques, adaptations of existing ones or new
developments. The aim was to help engineers to develop technological
solutions which would best suit the social, cultural and economic
conditions of their countries.

The WEDC group of the University of Loughborough prepared this revised
edition, for which we express our sincere appreciation, especially for
the efforts of Mrs. Susan Ball. From the earlier edition solutions have
been retained which have potential for practical application for rural
areas, and which promote use of local materials and skills. Additional
material from other sources, in particular on excreta and waste disposal,
was included in this new edition. It is designed for reference purposes,
also for non-specialists; where possible the usefulness, disadvantages
and limitations were discussed.
\
Hopefully wide dissemination will stimulate further thinking on such
alternative solutions. Field workers are encouraged to share their
experience with colleagues and/or by reporting to IRC. Self-help as
an ultimate aim would bring closer the goals of the International
Drinking Water Supply and Sanitation Decade.

Ir. T.K. Tjiook
International Reference Centre for
Community Water Supply and Sanitation.

100 Water sources and recovery
Introduction
Drinking water may be obtained from a variety of sources. Large dams
and reservoirs are often used for cities, and part of river flow in
spate is stored for supply throughout the year. Large dams are
expensive so rural people usually have to rely on cheaper and simpler
works.
The simplest source, though not necessarily the cheapest, is rainwater.
Where rain falls in reasonable quantities throughout the year, rain
from roofs retained in tanks is sufficient for household needs. The
longer the dry season between rain, the greater the storage required.
Low intensity of rainfall needs a greater collection area than heavy
rainfall.
Groundwater is probably the most widely used source of rural drinking
water. Some practical solutions for drilling and wells are included
in this section. However, the greatest problem is usually to find a
cheap and reliable pump to raise the water, and this aspect is
covered in Section 300.
Surface water is sometimes a source of drinking water, but streams
and rivers are likely to be polluted. River water therefore usually
requires treatment (Section 200) unless the water is abstracted fron.
the river bed or banks (143).
The solutions in the last part of this section (150) are seldom used
for community water supply, although there is a widespread interest,
particularly in arid regions, in solar distillation.
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Household rainwater catchment tanks
Rainwater falling on roofs can be collected and stored in a tank
for domestic use. This is a simple system which is especially
useful for isolated buildings which may not have another supply of
water.
mesh Regular rainfall is needed, and
collection
the amount of water which can be
channel
stored will depend on the size of
the roof and the tank.
The collection channel can be
made from metal, plastic, wood or
bamboo, and a small bundle of wire
storage
mesh put into the tops of downtank
pipes will stop them from being
blocked by leaves.
"
.kThe quality of the water may be poor due to contamination from the
roof, and some form of filter may be needed.
^77»»t,v»
A simple idea for a device which
s^
/rhannpl
allows the first flush of possibly
contaminated rainwater to run to
waste is shown here. As the first
pivot
flush of water fills the container
this causes the trough to pivot
and the rain is then allowed to trough
flow directly into the storage
flexib le
tank. When the rain stops the
pipe
container is emptied. This is a
particularly useful device in
areas where there are long dry
periods when dust and leaves can
build up on roofs and in pipes.

downpipe
from roof
overflow

corrugated
iron cover

concrete
rings

storage
tank

counterbalance

Unreinforced concrete rings can be
used to make collection tanks. The
rings are cast using special steel
moulds, and are 50mm thick, 600mm i
high and 1.3m diameter.
A separate slab is cast for the
base of the tank, onto which the
rings are joined, using cement
mortar to give a waterproof seal.
A maximum of four rings can be
used and the lower ring is fitted
with a tap while the top ring has
an overflow pipe.
The inside of the tank is made
waterproof with cement mortar.

Quite large tanks can be made from cement mortar, trowelled over a
mesh of wire. The reinforcing mesh is wrapped around a frame made
of vertical wooden planks held together with wire.
Cement mortar is then laid over the mesh to a thickness of 80mm.
When this is dry, the wooden frame is taken away and the inside of
the tank is made waterproof with mortar.

Bamboo has tensile strength comparable to mild steel, thus making
it a good, cheap alternative to chicken mesh for the reinforcement
of these water tanks.
The bamboo is matted into a framework over which the cement mortar
is laid to a thickness of 30 to 40mm.
It has been found that three or four village technicians can build
a 4,5 or 9m 3 tank in this way in two days, to serve one or two
houses.
Reported use:
Rainwater catchment is world-wide.
Bamboo reinforcement is used in Indonesia where 1000 tanks have so
far been built.
Reference:
DIAN DESA
Reed R A
Watt S B
WEDC

(2) and (4)

Rainwater Collection Tank
A very good underground tank of about 20 cu m
capacity can be
built to hold the rainwater collected from the roof of a large
building, or from several buildings. The method could be adapted to
make larger or smaller tanks according to local requirements.
Dig a circular trench, 4m
diameter, the width of a
spade and 300mm deep. The
soil is thrown into the
middle and patted down to
make a dome shape.
Concrete is poured into the
trench in which steel rods
trench
are put to form a reinforcing
band.
hoops of
cement mortar
Cement mortar is laid over
reinforcing wire the dome to a thickness of
12mm, leaving 2 holes on
opposite sides, which will
form the access holes.
Wire mesh is laid over the
mortar, held down with 3mm
reinforcing rods with their
ends bent over into the
wire mesh
concrete filled trench. The
inner ends of the rods meet in the centre of the dome.
On top, lay a 50mm thick layer of concrete. Wire hoops are put round
the access holes, and here the concrete should be thicker. Concrete
lids for the holes are now cast.
After 3-4 days the lids are lifted and the soil dug out from under
the dome, as far as the trench and to a depth of 2m, in a bucketshape.
The walls, floor and roof of the hole are built-up with layers of
cement mortar and wire mesh, to a thickness of 38mm. The mesh is
pinned with bent wire through the concrete, into the earth walls of
the hole.
Finally, the whole of the inside is sealed with a waterproofing
layer.

domed surface

lid

bent steel

rod

reinforcing
rods

^concrete

mortar cement

wire pzns

Present use:
South Pacific Islands
Reference:
Calvert Rev.K C and Binning R J

110.04

Rainwater Catchment and Storage
In arid areas which have short periods of heavy rain, large amounts
of rainwater can be collected and stored in underground tanks for
use during the dry season.

small ditches or dykes
to divert water .

slope

overflow

Rain falling on a large area
is diverted into the tank.
The catchment area can be any
large, clear, sloping area,
such as roads, playing fields,
or constructed clay or concrete
aprons.
The inlets to the tank should
be properly screened so that
they do not become blocked with
leaves.
The effectivenes of this method
depends on stopping seepage
from the tank, so a good lining
is important. This can be made

from concrete, stone, brick or polythene.
A lining can be made from po lythene tubes, 75mm diameter and about
450mm long. Each tube is fil led with a dry mixture of sand and cement
and the ends are then tied The polythene is then perforated and the
tubes laid in water for 5 mi nutes, so that the contents are moistened,
The tubes are then used to 1 ine the tank in layers with mud between,
to a thickness of 225mm.

polythene

cover

mud

polythene

tubes

In some cases, after about 3 years in use, these polythene lined
tanks have silted up and collapsed. This happens because of poor
maintenance after they were built. It is therefore very important
to check and clean out the tanks regularly.
It is also necessary to fence off the area around the tank, to stop
animals from polluting the water.
All storage tanks must also be covered to stop loss by evaporation,
and to avoid pollution.
Present use:
Concrete and stone tanks are used in many parts of the world.
Polythene lined tanks are used in Botswana, Swaziland and Brazil.

Reference:
Intermediate Technology Development Group.

(ITDG)

(2)

Rainwater Collection and Filter Tanks
Rainwater diverted from roads and other large catchment areas can be
stored in a large, sand-filled tank which acts as a horizontal slow
sand filter as well as a storage tank. A well can be sunk into the
deepest end of the sand tank for easy removal of the water.
The water capacity of the sand tank is usually about 40% of the
total tank volume.

A more complicated combined filter and storage tank can be built
using filled polythene tubes. The tubes are prepared in the same way
as for lining storage tanks, but in this case they are used to make
dome-shaped structures inside the lined tank.
A well shaft is sunk into one of the domes so that the water is
easily pumped out.
Sand is used to fill the tank, over and around the domes, and this
acts as a slow filter for the water channeled in from the catchment
area. The filtered water enters the domes and is stored inside them.
These combined sand filters and storage tanks protect the water from
pollution, and also greatly reduce the loss of water by evaporation.
In practice, the polythene domes are expensive and fairly difficult
to build. It is known that in some places, domes built in this way
collapsed after about 2 years use, but this was probably due to poor
maintenance.
Present use:
Botswana and Sudan
Reference:
Ionides M
Mann H T

Rainwater

Harvesting

In arid areas, a large catchment area is needed to provide a useful
amount of water.
The catchment area is rolled and cambered so that water is diverted
to collecting ditches at the sides.
The collecting ditches slope towards a silt trap, into which the
water is directed before being stored in a large tank.
In some cases it is possible to add chemicals to the soil of the
catchment area, which cause the soil to bind together forming an
impervious layer. This decreases the amount of water lost through
percolation. The same effect can be obtained by covering the ground
area with large plastic sheets.

200-400m
gradient

cambered
catchment
area

collecting
drain

Present use:
Western Australia.

Reference:
National Academy'of Sciences.

1 in 200

silt

trap

storage
tank
1100 cu m

Water Jars
Large jars for water and grain storage can be very expensive to buy,
but they can be made easily from cement mortar, plastered around a
simple mould.
The mortar is made from 1 part cement to 2 parts sand, mixed as dry
as possible so that it will be strong when it is set.

sacking

Put the sack onto the base
plate and fill the inside
space with rice husk, sawdust or sand.
The weight of the filling
holds the bottom edge of the
sack in place on the plate,
which should stick out a
little way from under the
sack.
When the sack is full, fold
up the top and tie it into
the shape of a jar.
A piece of wood is used to
smooth the sides of the
mould into a round shape.
The mould is then sprayed
with water before it io
plastered.

wood for
smoothing

Use 2 pieces of gunny cloth
(Hessian sacking), and mark out
the jar shape. It should be about
1.25m across the widest part and
1.20m high.
The sides of the sacking are sewn
together firmly, leaving the top
and bottom open.
After sewing, turn the sack inside
out.
Make a pre-cast concrete plate for
the base of the jar, about 600mm
diameter and 150mm thick.

mortar

plate

A wooden or pre-cast mortar ring
is placed on the top of the sack
to make the shape of the opening
of the jar.
Now the first layer of mortar is
trowelled onto the mould, working
from the bottom to the top, to a
thickness of 5mm.
Carefully plaster the second
layer of mortar to the same
thickness, and in the same way.
Check for weak spots by pushing
in a nail or thin piece of wood.
At the top, build up the neck of
the jar, keeping the thickness
even.

110.08

The jar is now dried slowly, under a sack or plastic sheet, away
from the sun and drying winds.
After 24 hours, the sack and its contents are taken out, and the
jar checked for faults which can be corrected with mortar.

Present use:
Thailand
Reference:
Watt S B.

(3)

Plastic Taps
Plastic taps fitted into earthenware or semi-fired clay water jars
help to prevent waste, and are a more hygienic way of dispensing
water.
A hole is made in the jar before firing. The diameter of the hole
depends on the size of taps available.
If the pot is broken the tap can be used again on another jar.
A stand for the jar keeps it clear of the ground, so the risks of
contamination are further reduced.
Any sediment in the water settles out below the level of the tap.

stand or table to keep
jar above ground level

Reference:
Hutton L

Priority

water

tank

This tank provides a water supply for the bathroom as first
priority.
Rainwater comes from the roof to the upper tank first, and any
water drained from the lower tank does not affect the bathroom
supply.

inlet

The tanks are made from concrete and the formwork for the lower tank
can be removed through an opening which is later closed when the
lower tank is properly cured. The formwork for the roof of the
upper tank can be left in.
Reference:
ITDG
(1)

110.11

Rainwater storage

and

evaporation reduction

The reservoir consists of a large bag of thin rubber or plastic,
with a volume up to 200m3. These bags are commercially available.
The collecting area around the reservoir is fenced off to keep out
animals.
The water is piped from the bag to a drinking trough for cattle,
and an automatic float keeps the water in the trough at a particular
level.

slope

This method is likely to be too expensive for most developing
countries. Also, if the water is to be used for community water
supply it would probably need treatment before use.
Reported use:
Southern states of the USA
Reference:
Bradley R
VITA document XVI AA-4

(1)

121.01

Tubewell hand jetting
bamboo or
wood scaffold

hand over
top

pivot

water and
spill out

silt

water

Present use:
River areas of India and Bangladesh
Reference:
Reed R A

The pipe is pumped up and
down by the man on the ground.
When it moves up the other
man seals the top of the pipe
with his hand so that water
flows from the hole around
the pipe, down to the bottom
of the pipe, where it helps
to scour away the silt.
When the pipe is pumped down
quickly the man takes his
hand away from the top so
that water, loose sand and
silt spill out. At the same
time, the pipe is forced down
further into the bottom of
the hole, loosening more
material to deepen the well.
Jetting tube wells by hand is
a very simple operation.
Local, cheap materials can be
used, and the people need
very little training.
The main disadvantage is that
this method can only be used
in soft, sedimentary rocks,
where the ground water level
is high.
Also, only small diameter
pipes can be used. These
should be galvanised pipes,
up to about 50mm diameter.

121,02

Tubewell casings and screens
Tube wells are usually lined to stop the
sides from collapsing. The linings can be
made from clay pipes, made by the local
potter. The upper part of the well is lined
with blank pipes, while the lower part is
lined with slotted pipes. The slots are cut
in the clay before it is fired.

Bamboo grows to diameters which make it
ideal to use for tube well casings and
screens. The casings are made from single
canes, usually over 4m long. The partition
at each node is gouged out, using a sharp
chisel or auger fixed on the end of a rod.
The bamboo should be of a type which does
not crack easily.
tart of the well casing can be made into a
simple screen by drilling holes into it with
a hand drill.
One length of bamboo can be joined to the
next by wrapping a thin sheet of iron around
the joint and fastening it with small nails.

plastie
sheet
Larger diameter pipes.can be made with split
bamboo stems nailed to iron rings to make a
frame. The lower part of the frame is
wrapped in a double layer of coir string and
the upper part with a single layer, and a
sheet of polyethylene for waterproofing.
Coir string makes a good screen as it will
not pass sand, and it does not rot below the
water line. However it will rot above the
water level and where the water table
changes seasonally, so it is better to use
other materials for the pipes above the
water.

strvng
Present use:
India, Ecuador and Assam.
Reference:
Allison S V, Sternberg Y M, and Knight R
Dommen A J
Fernando A D N

Tube well sand

bailer

When loose wet sand is encountered when boring a tube well,and the
walls begin to collapse, this tubewell sand bailer allows digging
from inside the perforated well casing.
Removal of the sand from within allows further settling of the
bottom casing.

perforated casing
with bell removed

normal soil

L t—

—t

\)

uet sand

flap closed as
bucket is removed
from the well

flap opens as
bucket is jammed
down into sand
Reported use:
India
Reference:
VITA document XVI AC-4.1

(2)

Hand dug wells - improvements
Open wells are dangerous to the users and often become seriously
contaminated. These dangers are easily prevented by a few simple
improvements to the existing well.

concrete
apron

locked
.lid
drain

puddled
clay

lining

concrete

graded
filter

Lining
Hand dug wells must be
lined. This is done with
bricks, stone or concrete
so that the upper section
of the well is made
watertight while the
lower part is permeable.
The waterproofing is done
to stop contaminated
surface water from
seeping into the well. It
is done by digging out
the soil around the
lining, and then filling
in with puddled clay. A
layer of concrete between
the old well lining and
the clay will make the
lining completely waterproof .

Well head
The most important improvement which can be made to a well is to
build a drainage apron and a head wall or permanent cover.
Concrete is the best material to use for the apron, and it is cast
so that it slopes away from the well opening, draining away surface
water. A shallow drain is also dug around the apron to help drain
away any water which collects around the well shaft.
If a pump is used to raise the water, the apron is extended
the well opening so that it is completely enclosed, and the
set into the concrete.
If buckets are to be used, a head wall must be built around
well. The wall should be tall enough to stop the users from
on it, and animals and rubbish from falling in. If the wall
with a pointed top this will also stop people from standing

pointed
wall

over
pump is
the
standing
is built
on it.

122.02

Tube well conversions
If a well runs dry or does not give enough water, it may be
improved by sinking a tube well into the bottom of the well, and
then infilling the original well with puddled clay. By this method
it is possible to reach much further down into the water-bearing
layers.
The amount of water collected by this method is often much greater
than by the original well.
Alternatively, a slotted tube well can be fitted into the existing
well shaft, which is then infilled with gravel and puddled clay.
This will improve the quality of the water and make the construction
more sanitary.

water-bearing
layers

Reference:
Cairncross S and Feachem R
Wagner E G and Lanoix J N

(2)

Soil types
It is often useful to know the basic soil type of an area before
starting to dig a well or latrine.
This chart gives a simple guide to the main soil types and how to
identify them quickly.

start
rub moist
soil
between
fingers

I
feels sandy
and gritty
>«
feels smooth
and butterv

stains fingers

X

"5

sticks together
moulds easily

73
0)

E
|c

c

5
binds stiffly

,
VERY

MEDIUM

HEAVY

SILTY

CLAY

LOAM

no

poor

dra inage

drainage

MEDIUM

E
SAND

LOAM

medium
drainage

Reference:
Ciba-Geigy Agrochemicals

MEDIUM

HEAVY

SAND OR

SAND OR

SANDY

LOAM
good
drainage

T

LIGHT

good
drainage

LOAM

CLAY

medium

poor

drainage

drainage

Water

hole

Where a spring emerges on the surface it can provide a
supply of water for domestic use.
The simplest way of doing this is to dig out a catch basin at the
point where the spring emerges.
The sides of the basin are slightly mounded and grassed or paved
with stone to prevent the hole from collapsing or being contaminated
with surface water.
The area of the hole is fenced in to stop animals from polluting the
water.
The size of the basin will depend on the amount of water flowing
from the spring, and the porosity of the soil, but it should be at
least 3m diameter and 2m deep to ensure a good supply.

Present use:
Uganda
Reference:
Medical Headquarters, Entebbe.

130.02

Protected springs
If a spring is to be used as
a domestic water supply, it
must be protected in some way
so that the water does not
become polluted.
A simple way to do this is to
dig a trench back along the
water bearing layers from
where the stream emerges on
the surface, about 2-3m back.
This water flow channel is
then lined with clean stones,
and a lm length of pipe is
put into the end of the
channel.
A stone wall is built round
the pipe, and stones are set
into the dug out area in front
of the spring.

spring emerges

stone-lined
channel

The water is allowed to flow freely as before.
The whole area is fenced off and a drainage ditch dug around it to
divert surface water.
Another way of protecting a spring source is to build a concrete,
stone or brick 'box', into which the water flows. The water can then
be drawn off either directly from the box or by piping down the
hillside to another storage tank.

loakable

lid

ditch

screened
overflow

screened
outlet

silt'
drain

zmpervious
layer

wall

• gravel

Several of these spring boxes can be built to flow from separate
springs into one silt trap, and from there the water is piped to a
storage tank.
Spring boxes work well for most small springs where the flow of
water is fairly light.
They must be regularly drained and cleaned out, because silt and sand
build up quickly in them.
The area must be protected from animals by a fence or a tall
hedge, and a ditch should be dug to divert surface water.

Reference:
Cairncross S and Feachem R
Medical Headquarters, Entebbe.

Surface Water catchment Basin
If green vegetation persists in a low-lying area, this is a good
indication that water is collecting in the soil.
A simple catchment basin can be dug out to collect this water and
make it available as a safe domestic water supply for the local
people.
The size of the basin depends on how much water collects in the
ground, and also on the porosity of the soil. In heavy clay soils,
a larger basin can be dug.

It is important that a catchment basin like this is well fenced in
so that animals cannot pollute the water.
The water collected in this way must be filtered and disinfected
before use for drinking or cooking.
Present use:
Uganda
Reference:
Medical Headquarters, Entebbe.

141.02

Bunding
In small watercourses, up to about 1.5m across, intermittent flow
is utilised by blocking the channel with a mixture of stones and
clayey soil.

bund

i

/

temporary•
breach

i

i

i i

I

!

i

i

I

'

' I
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j ji

I

collecting
basin

The flow is then diverted into pre-dug collecting basins at the
side of the stream channel, by making temporary breaches in the
embankment or with siphon tubes.
When sufficient water has been collected, the bund is removed and
the watercourse repaired.

Reference:
WEDC
(!)

112.01

Floating intake for lake or pond
If a pond or lake is to be used as a domestic water supply, it is
better to draw off water from just below the surface, since the
water will be turbid for most of the time. The variation in the
level of water can be great, so it is necessary to build a floating
intake.
One type of floating intake is made with two lengths of rigid pipe
connected at the pond bank by a short length of flexible pipe. An
empty barrel or oil drum is attached to the intake end of the pipe
and acts as a float. The pipe bends down below the surface of the
water. The intake is covered with a screen, such as a bamboo or
wicker basket, to stop fish, frogs and dead leaves from getting
into the pipe. The pipe system is connected to a pump further up
the bank.

flexible

float

pipe

high water
level
low water
level
' ^ / W ^ / T W
Another idea is for use with a filter or collecting well, and the
pipe enters the pond below the lowest water level.
Again the rigid sections of pipe are connected by a short length of
flexible pipe, and a barrel is used as a float.
In this case the intake is simply a section of the rigid pipe which
has been perforated below the float.
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In both of these examples the intake always stays below the surface
of the water even when the water level rises or falls.
Reference:
World Health Organisation
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Small river intake structures
Simple protected intakes can be built where the river does not flow
too fast.
The intake consists of a submerged pipeline, with a screened mouth
at the open end. The inlet should be well below the water level, so
that it is not damaged or clogged by floating materials, but it
should not be too near the river bed, as it will then become
blocked with silt.
The illustrations show two simple designs for protected intakes.
The first design has the intake protected by a wooden frame filled
with stones and open at the top above the high water level. This
raa'-.es it possible to reach the intake for cleaning.
Both types are connected to pumps on the river bank.
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Reference:
U N I C E F
Wagner E G and Lanoix J N

(2)

Infiltration wells and galleries

porous
walls

nver

water bearing
layers
sand

gravel

More water can be collected if
infiltration galleries and pipes
are laid under the bed of, or
alongside a river or pond.
The simplest way to do this is
to build a sand and gravel
filter against the river bank,
below the water level.

Infiltration pipes open
under the filter and are
connected to a well.
The filter could also be
built as an infiltration
gallery.
Porous pipes are laid in
trenches across the bed,
and are packed in with sand
and gravel.
Several pipes can be laid,
all connected to one well
on the bank.

Surface water is usually very
polluted, but it can be filtered
successfully through the sand
and gravel of the river bed.
Simple wells can be built where
the ground is very permeable.
The well is properly lined and
has porous walls below the water
level.
The ground between the river and
the well acts as a slow sand
filter, and the water which
collects in the well only needs
disinfection before use.
If the well is dug deeper than
the level of the river bed, it
may still supply water from subsurface flow when the river is
dry.

porous
pipe.

sand and
grave 11

The driving of infiltration
pipes can be difficult and
expensive, involving constant pumpiro and support of the trench
during the operation.
Also, clogging of the filter sand can cause difficulties, and so the
top layer of sand must be regularly scraped off and replaced.
Reference:
Amirtharajah A
Cairncross S and Feachem R
FUresz G
Rajagopalan S and Shiftman M A
Uplap PL
World Health Organisation
Wood W E
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Subsurface river flow
Tube wells
Tube well screens of 75mm diameter are sunk to a depth of 2.5m into
the river bed and are connected by suction line to a pump. The pump
should be a distance away, to avoid damage by floods.
The flow of water can be reversed at times to wash out any silt
which may clog the pipes.
The pipe must be firmly fixed and needs careful maintenance
Reported use:
Sri Lanka
Reference:
Kulasingham D S
Subsurface flow filter
In other areas a basin can be dug in a river bed, down to the level
of the subsurface flow. The basin is lined with perforated concrete
which allows water to enter. The sides of the concrete basin are
piled with gravel which increases the permeability.
The basin is then connected to a pump on the river bank, through a
pipe.
In this way water is available from the river even in the dry
season.
Reported use:
Madagascar
Reference:
Rarafy C A
In-situ sand filter
A simple sand filter can be made beneath the river or pond bed, by
sinking a plastic slotted box into the river gravels.

water
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The box is filled with sand and gravel underneath a slotted plate.
The top of the box is connected by pipe to a pump on the bank.
Water moves up through the filter and the slotted plate and is
drawn through the pipe to the collection tank.
Reference:
Cairncross S and Feachem R
Cansdale G

Dew

ponds

A shallow depression is dug out and lined with straw or dried reeds
as insulation. Over this is packed a layer of puddled clay.
At night the clay cools down by radiation, and moisture condenses
on the cold surface.

In desert areas, animal skins with the fur side down, will work in
the same way.
Dew ponds will only give a small supply of water, so they are not
suitable for domestic use, but in isolated areas, they can provide
drinking water for animals, or emergency drinking water for people.
Reference:
Hubbard A N and G.

Snow pits
Snow is stored in deep pits of 10m depth, and 6-8m diameter, to be
used as drinking water in the Summer.
The snow is collected in bags, dumped and compacted in the pit, and
the top 2-3m of the pit is filled with soil to act as insulator.
A ramp or series of steps is built to the bottom of the pit, where
a small bamboo pipe protrudes through the pit wall.
Snow melts slowly around the pipe and water trickles out into a pot.

bamboo
tube

It is claimed that the storage in one such pit supplies the village
of 10 families with drinking water for two years.
Reported use:
Afghanistan
Reference:
Prasad Rama

Solar still
In the hot, dry areas of the world, where the only natural water
supply may be brackish or salty, a simple still can be built which
will use the heat of the sun to distill enough water to supply a
small community.
The main structure of the still is a brick trough, lm wide and 10m
long. A second, lower brick wall is built inside this, along the
2 long sides, making troughs, which are then partly filled with
sand. These narrow troughs slope slightly to one end of the main
trough, where they discharge into a storage tank.
Within the main trough, a bed of straw or sand is laid, to insulate
the brine basin. Over the insulation, a layer of thick black
plastic is laid as waterproofing. The sand troughs are lined with
strong white polythene.
Glass sheets are fixed firmly over the whole structure, to make a
sloping roof. Removable glass covers are fixed to the ends of the
brine basin so that cleaning is easy.
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water
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The brackish or salt water is poured into the brine basin. As the
sun heats the liquid it evaporates and condenses on the inside of
the glass roof. The condensed water runs down the glass and into
the collecting troughs at the sides, to flow down into the storage
tank.
A unit of this size has been found to supply 30 litres of water per
day, so it can be seen that a very large area of glass is needed if
the still has to provide for more than drinking water.
Although the building of the still needs only basic skills, the
glass and the seals must be vapour-proof, and so this makes the
construction and maintenance difficult.
Capital costs are also fairly high.
Reported use:
The still was designed and tested in Sudan.
Reference:
Hamid Y H

152.02

Distillation of underground water
When no other water is available, underground water can be collected
by simple distillation. Water evaporates from the trench and
condenses on the plastic sheet during the following night, running
down and dripping into a suitable collecting vessel.
This method is usually used in emergencies as a means of survival.
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It

Reported use:
Algeria
Reference:
Jolly P W

Evapotranspirer
This is similar to the distillation of underground water, except
that here growing plants draw up the moisture from the soil. Water
then transpires from the leaves and condenses on the plastic sheet.

Reported use:
Guatemala
Reference:
McGarry Dr M G
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Water treatment

Introduction
Most surface water - from rivers, streams and ponds - requires
treatment before it can be considered as fit for drinking. This is
because it contains suspended particles of soil and decayed vegetable
matter. More important, it may have been contaminated by human and
animal wastes from villages upstream. Groundwater is often suitable
for drinking without treatment, providing that care is taken to
prevent its being polluted at the spring, well or borehole. However,
some groundwater (and also some surface water) contains substances
such as chlorides, sulphates, nitrates and salts of iron and
manganese, which make its taste or appearance unpleasant or cause
diarrhoea or other illness. Tests can be used to find out the
concentration of these substances (210) to determine if the water is
drinkable.
The most simple treatment for surface water or rainwater is retention
in tanks or basins (220 and also 110), where solids settle to the
bottom. Coagulants may be added to encourage very fine solid particles
to join together and sink.
Filtration (230) is used in large water treatment plants as well as
household systems. Basically a filter encourages particles which are
floating in the water to deposit on the filter grains (which are
often sand). For community water treatment plants in developing
countries the slow sand filter (231) has many advantages. In addition
to physical filtration, water is cleaned by biological material which
builds up in the top of the sand, and there is further treatment all
through the sand bed. Household filters do not have this biological
effect. Some have a layer of charcoal in which unpleasant colour,
taste and smells may be removed from the water. However, water from
all these household filters may still contain disease-causing
microbes. Water which may have been contaminated by human excreta
should be boiled or chlorinated before use for drinking or cooking.
For wells and small distribution systems, bleaching powder is often
used for chlorination as it can be obtained locally. A very weak
solution of the bleach is needed and various devices have been used
to make sure that an even flow is added to the water (240).
Natural water from surface and underground sources sometimes contains
unacceptably high concentrations of iron and manganese, causing
discolouration and unpleasant taste. Iron and manganese may be removed
by aeration followed by settlement (250).
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