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SECTION 2: HEALTH AND SANITATION
 



FOREWORD
 

Progress is the result of man's mas-

tery of the world he lives in. The VIL-
LAGE TECHNOLOGY HANDBOOK is aimed at 

helping villagers to master the resources 
available to them: to improve their own 

lives and to bring their villages more 

fully into the lives of the nations of 

which they form a basic and important 
part. 


Village development takes on special 
importance in the light of the fact that 
80 percent of those who live in less-
develnped countries live in villages. If 
progress is to come to nations, progress
 
must come to villages. 


Technical information is a basic fac-

tor in progress, along with other basic 

factors: political, social and economic, 

The VILLAGE TECHNOLOGY HANDBOOK was con-

ceived by VITA Vnlunteers in 1962 as a 
means of bridging the "technical infor-
mation gap" which keeps the world's 
villages from learning from one another's
 
experience. The book's aim is to gather 

in one publication information from many 

sources which has been found helpful in 
villages. 


This handbook was first published by 

the U.S. Agency for International 
Development in two volumes in 1963 and 
1964. In the 1970 edition, the two
 
earlier volumes are integrated into 

one book, the editing has been made
 
more uniform, some new information
 
has been added and the illustra
tions have been improved. The entire
 
handbook has been checked for accuracy
 
by VITA Volunteer specialists. A new
 
feature in this edition is the incorpo
ration of information on other publica
tions which cover in detail subjects
 
which are discussed only briefly here.
 
VITA plans to continue to improve the
 
handbook in future editions to make it
 
increasingly effective as a key to 
existing technology for village workers. 

The information in the handbook has
 
come from many sources. VITA hopes that
 
criticism and new information will come
 
from many of the same sources--and from
 
other sources. The questionnaire on
 
page ixwas designed to stimulate this
 
flow of criticism and information. VITA
 
will test new information and then dis
seminate it t3 those who need it.
 

VITA is grateful to the U.S. Agency
 
for International Development for its
 
financial support of the revision and
 
for its help in reviewing the contents.
 
Thanks are also due to the Federal Ex
tension Service, U.S. Department of
 
Agriculture, for its help in reviewinq
 
the section on "Home Improvement".
 

A NOTE ON USING THE HANDBOOK 

This handbook dpscribes techniques and Some of the practices suggested here 
devices which can be made and used in can be adopted on an individual basis. 
villages. Hopefully the book will gen- Others, however, will require coopera
erate new ideas as well as pass on in- tion by many people and, perhaps, by
formation which has already been tried, government agencies. In many cases, it 
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would be well to seek out extension 

services existing inyour area. If 

local government or university exten-

sion services are available, they will 

be able to give you information well 

suited to local conditions. In some 

cases, there may be a need for a credit 

union or a consumer, marketing, housing
 
or service cooperative. Information on 

credit unions is available from: 


CUNA International, Inc. 

World Extension Department 

Box 	431 

Madison, Wisconsin 53701 

U.S.A.
 

Information on cooperatives is available 

from: 


Agricultural Cooperative Development
 
International 


Suite 1200 

1430 K St., N.W. 

Washington, D.C. 20005 

U.S.A. 


When the materials suggested in the 

handbook are not available, it may be 

possible to substitute other materials;
 
but 	be careful to make any changes in 

dimensions made necessary by such 

substitutions.
 

Dimensions are given in metric units 

in the text, with English units in paren-

theses. Only metric units are given in
 
the illustrations. Conversion tables 

are given in the Appendix. 


Reference materials, along with in-

formation on where they can be ob-

tained, are listed at the end of a
 
specific entry when they pertain to 

that entry. When they refer more gener-

ally to the field covered in a section 

of the book, they are given at the end
 
of the section. If vou cannot get these 

publications, VITA may be able to help 

you. 


Ifyou want to use translations of
 
material in the handbook, we ask you to
 
let VITA know. The material you want
 
may already be translated; if it is not,
 
and if you translate it, VITA would like
 
to make your translation available to
 
others.
 

Ifyou have questions on the material
 
presented here, ifyou run into problems
 
in implementing the handbook's sugges
tions, or if you have other technical
 
problems, do not hesitate to ask for the
 
personal help of a VITA Volunteer spe
cialist. Write to:
 

VITA
 
3706 Rhode Island Avenue
 
Mt. 	Rainier, Md. 20822
 
U.S.A.
 

VITA's Volunteer Translation Service
 
can translate letters in languages other
 
than English, but correspondence moves
 
much more quickly when carried on en..
 
tirely in English. To help VITA Vol
unteers find a useful solution to your
 
problem as quickly as possible, you
 
should:
 

1. 	Be quantitative--give measurements,
 
sketches or, when possible, photos.
 

2. 	Explain what materials are available
 
and what limitations there are on
 
cost.
 

3. 	Describe the best solution, if any,
 
found so far in the area.
 

4. 	Explain any pertinent social or
 
cultural conditions.
 

5. 	Indirate a deadline for action, es
pecially if immediate attention is
 
needed.
 

6. 	Don't expect miracles on the first
 
reply. Successful problem-solving
 
often takes a number of letters back
 
and forth.
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WHAT IS VITA?
 

VITA (Volunteers in Technical Assistance) 

was established in 1959 as a private, non-

profit organization responding to requests 
for assistance in economic and social 

development. VITA mobilizes and coor-

dinates the work of over 7,000 volunteer 

professionals representing 96 countries, 

2000 corporations, universities, and 

other institutions. The VITA talent 

bank represents know-how in commerce 

and industry, agriculture and education,
 
engineering and public health,in 
addition to many other fields. 


VITA provides the most appropriate 

knowledge to specific calls for 
assistance from individuals, 

organizations, small businesses and 

self-help development groups. In 
its brief history VITA has responded 

to over 25,000 requests. VITA meets
 
people's needs through the mail, by 

telephone, and by on-site counselling, 

Requests have come from village councils, 

community development volunteers,
 
farmers, small business owners, and
 
from members of national and inter
national public and private insti
 
tutions. VITA's unique method
 
matches people with need and people
 
with knowledge to give. This partner
ship increases the opportunity for
 

'the success of the requester's project. 

One of the most effective ways that
 
VITA shares its information with many
 
people in through its Publications Program. 
The VILLAGE TECHNOLOGY HANDBOOK has played 
an important role in helping to disseminate 
that information. Supplementing this book
 
is VITA's Technology Manual series, how
to-do-it booklets, which cover a wide 
spectrum of subject matter. A publications
 
list is available on request.
 

In its OVERSEAS LIAISON PROGRAM, VITA
 
encourages the formation of similar 
technical assistance programs throughout
 
the world. Cooperation with these and
 
other organizations working in the 
developing countries will give VITA access
 
to on-the-spot backgrourd information 
on the technological aspeLts of international 
development.
 

VITA is financed by contributions from
 
private individuals, foundations and
 
industry, and by government grants.
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SYMBOLS AND ABBREVIATIONS
 
USFD IN THIS BOOK
 

@ .... at 
inch
 

. . foot
 
C . . .. degrees Celsius (Centigrade) 
cc . . . cubic centimeter
 
cm . . centimeter
 
cm/sec . centimeters per second
 
d or dia. diameter
 
F . . . . 
gm . . . 
gpm . . . 
HP . . 
kg . . . 
km . . . 
1 . . . 
1pm . . . 
1/sec . . 

m ... 

ml . . . 

mm . . . 
m/m . . . 
m/sec . . 
ppm . . . 

R .... 

degrees Fahrenheit
 
gram
 
gallons per minute
 
horsepower
 
kilogram
 
kilometer
 
liter
 
liters per minute
 
liters per second
 
meter
 
milliliters
 
millimeters
 
meters per minute
 
meters per second
 
parts per million
 
radius
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QUESTIONNAIRE
 

NOTE TO THE READER: VITA's publications are compiled by VITA Volunteers
 
because they want tu help people in developing areas. With your field
 
experience, you are in a unique position of being able to increase the
 
usefulness of this work by sharing what you have learned with the people

who will use the publications in the future. You are strongly urged to
 
complete the following questionnaire (using additional sheets if nec
essary), cut it out and send it to:
 

VITA
 
3706 Rhode Island Avenue
 
Mt. Rainier, Md. 20822 
U.S.A.
 

Date
 

Name Agency
 

Address
 

1. Which items from the VILLAGE TECHNOLOGY HANDBOOK have you put into
 
practice?
 

2. Have results been good or otherwise?
 

3. Have you made improvements or modifications in any of the devices or
 
techniques? If so, please describe them, including photographs or
 
sketches if possible.
 

4. Have you devised any new equipment or techniques not described in
 
the handbook which may be of use to others? If so, please describe
 
them.
 

5. Did you find the handbook useful, too simple, too complex, incomplete?
 

6. Other comments and suggestions:
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Sanitary Latrines 
The proper disposal of human waste is 


one of the most pressing public health
 
problems inmany rural communities. 

The use of sanitary latrines or privies 

can be very effective inhelping to 

control Jisease. To stop filthborn 

disease, it isalso necessary to have 

sanitary water supply, sanitary food 

handling, sufficient medical service
 
and adequate diet. 


Human nightsoil (nightsoil isa 

term used for human excrement inmany 

parts of the world) isa carrier of
 
many diseases. These diseases are 

spread by water, soil, insects or hands,

The sanitary latrine breaks this cycle, 

Some sicknesses that can be controlled 

by widespread use of sanitary latrines
 
are dyseritery, cholera, typhoid and 

worms. The human suffering and eco-

nomic loss caused by these isstagger
ing. Ithas been said that half of 

the food raised by a man with intestin-

al parasites isconsumed by the very
 
worms that make him sick. 


However, a latrine program must reach 

most or all of the people. This means
 
a carefully plannEd, continuing long-

range program with participation by 

government agencies, foreign workers,

community leaders and most of all by 

the individual families. Proper la-

trine designs which fit the cultural
 
pattern are economically possible and 

can satisfy the sanitary needs of a 

successful latrine program. Selected 

plans and designs for sanitary latrines 

are given inthe entries which follow.
 
Before starting a latrine program for 

your village, it is recommended that 

you contact government and agency

health organizations, observe their 

programs and obtain their cooperation. 


The recommended kinds of privies are:
 

1. Pit privies: a simple hole in
 
the ground, covered with a 

properly built floor, hole and 

shelter. It has two forms, the 

dry pit which does not pene-

trate the water table and the
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wet pit, which does.
 

2. Water privies: where a water
tight tank receives the night
soil through a drop pipe or chute.
 
An overflow pipe takes the di
gested material to an underground
 
seepage pit or drainage area.
 

Finally a water-seal slab may be used
 
to cover either of these types of priv
ies to provide a completely odorless
 
privy.
 

Other types of simple latrines are not
 
recommended for general use, because
 
they usually fail to provide enough
 
sanitary protection.
 

A good privy should fulfil the follow
ing conditions:
 

. Itshould not contaminate the sur
face soil. 

There should be no contamination 
of ground water which can enter 
springs or wells. 

. There should be no contamination 
of surface water. 

. Nightsoil should not be acressible 
to flies or animals. 

There should be no handling of 
fresh nightsoil; if it is neces
sary, itshould be handled as 
little as possible. 

There should be no odors or un
sightly conditions. 

The method used should be simple 
and inexpensive inconstruction 
and operation. 

Source:
 

Excreta Disposal for Rural Areas and
 
Small Communities, by Edmund G.Wagrer
 
and J. N. Lanoix, World Health Organ
ization, Geneva, 1958.
 



PRIVY LOCATION
 

Outhouses or privies should be close 

to the home, but they should be lower 

than water sources and far enough away 

from these sources that they 'jill not 

pollute the w!ter. 


The information given here covers 

most normal situations, but it is al
ways best to have a trained sanitary 

engineer review your installation or 

program. 


A latrine site should be dry, well-

drained and above flood level, 


Ifthe bottom of a privy pit is in 

dry soil and at least 3 meters (10') 

above the highest ground water table, 

there is very little danger that it 

will contaminate water supplies. This 

is because the pollution will move 

downward no more than 3 meters with 

only 1 meter (3.3') of side movement.
 
(See section on "Ground Water"). If 

the privy pit enters the water table
 
or comes close to itwhen the water 

is at its highesL level, pollution 

will spread to the water and endanger 

health. 


Figure l shows the movement of pol
lution through the soil. It is partic
ularly important to understand this
 
movement when choosing a site for a
 
privy or well. Put the privy downhill
 
from the water source, or as far to
 
one side as possible. On flat or
 
gently slopingland, water moves toward
 
the well as though it were going down
hill. This is because when watar is
 
removed from a well, water from the
 
surrounding soil flows toward it. Thus
 
pollution from a nearby privy would
 
move toward the well. If the land is
 
flat or if the well is downhill from
 
the privy, do not put the privy closer
 
to the well than 15 meters (50'). In
 
sandy soil, a distance of 7.5 meters
 
(25') is sometimes enough because sand
 
helps to stop bacterial pollution.
 

These rules do not apply in regions
 
containing fissured rocks or limestone
 
formation. Expert advice is necessary
 
in these cases, because pollution can
 
be carried great distances through
 
solution channels to the drinking water
 
supply.
 

It is important to keep the latrine
 
close to the house so that it will be
 
used, but not too close. Putting the
 
privy downhill also encourages use.
 
People are more apt to keep a privy
 
clean if it is close to the house.
 

Remember that all privies have to be
 
moved when filled. This should be made
 
easy or there will be a tendency to let
 
them become overfull. This always re
sults in very unsanitary conditions
 
and extra work to put the system in
 
proper working order.
 

Source:
 

Excreta Disposal for Rural Areas and
 
Small Communities, by E. G. Wagner and
 
J. N. Lanoix, World Health Organization,
 
Geneva, 1958.
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BACTERIAL AND CHEMICAL SOIL POLLUTION PATTERNS AND MAXIMUM MIGRATIONS 

-a. cvTuIvL loil. POLLUTIONPAMTRN-4 

Sm 

I-I I- / I 
r / / 

/- - -70

"-CHEMICAL SOIL POLLUTION PATTERN of 

The source of contamination In these studies was human 
excreta placed In a hole which penetrated the ground-waterGROUND WATER FLOW,,--f table Samples positive for coliform organisms were picked 

L to , up quita soon (13 ft and 19 It) from them/0 between 4 m and 6 m 
source of contamination The area of contamination widened 
out to nIwidth of approximately 2 m (7111at a point about 5 m 
(16 ft) from the privy and tapered offat about 11 m (36 ft) 
Contamination did not move "upstream " or against the
direction of flow of the ground water After a few months thesoil around the privy became clogged, and positive samples 

50 .... couldIn otherbewords,picked up at only 2 m to 3 in (7 ftlo 10 ft) from the pitthe area of soil contamination had shrunk 

Th Ychemical pollution pattern Is similar In shape to that of 
S- - .. . .. bacteriMl pollution but extends to much greater distances-: 

FIIC ?ANDY O. Fron, the point of view of sanitation, the interest Is In the 
.. .maximu n migrations and the fact that the direction of migration 

- is always that of the flow of ground water In locating wells, it 
must be remembered that the water within the circle of Influence 

ititaeNviUs A, t the I ellflows towards the well No part of the area of che
-4 mical c r bacterial contamination may be within reach of the 

circle c Influence of the well 

MOVEMENT OF POLLUTION IN UNDERGROUND WATER 

!- 7I _._
 

- . . ._ - _c _- - --- _ " :-_ - - ,----- , I 


A , Top soil B , Water-bearing formation C - Direction of ground-water flow 
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PRIVY SHELTERS
 

Several designo of privy shelters 

which have been found satisfactory in 

many parts of the world are 
shown in 

Figure 2. Important points to consider when designing a shelter are 

listed below. 


TOOLS AND MATERIALS 


Corrugated sheet metal roofing: 
 1.2m 

x 1.2m (41 x 41) or larger 


Wooden posts: 
 5cm x 5cm (2" x 2") and 

20m (661) long
 

Boards: 2cm (3/14") thick, 20cm (8") 

wide, 40m (132') long
 

Nails 


Handtools 


Paint: 2 liters (2 quarts) 


The shelter should be built to suit 

the abilities and desires of the local

people, because sanitary precautions 

are 	less important for the shelter 

than 	for the pit and slab. For a 

properly built shleter:
 

1. 	Choose a standardized design for
 
economy Jn building. 


2. 	Build the shelter to last as 
long 

as the pit, 8 to 15 years. 


3. 	Build the shelter to fit the floor
 
slab. It should not be so large
 
that poeple will be tempted to use
 
any part of the floor when the area
 
around the hole has'been soiled by
 
earlier users. 
 The door should be
 
2m (6 1/2') high. The roof should be
 
2.1m (7') high at the entrance and
 
1.7m (5 1/21) high at the back.
 

4. 	Openings at the top of the shelter's
 
walls, for airing the interior,
 
should be 10cm to ]5cm (4" 
to 6")

wide. Al openings to be screened
 
tightly.
 

5. 	Some natural light should be let in,
 

but the structure should give enough

shade over an uncovered seat or hole
 
that 
 lies will not be attracted.
 

6. 	The latrine should be kept neat
 
and clean so that people will
 
continue to use 
it. Paint or
 
whitewash the shelter. 
Cut back
 
nearby vegetation. 
The roof should
 
have a large overhang to protect
 
the walls and the mound from rain
 
damage and to keep the privy 
area

from 	getting muddy.
 

7. 	The door should fit tightly, prefer
ably having a spring return.
 

8. 	All cracks and crevices should be

tightly sealed with native materials
 
to prevent entry by flies 
or mosquit
oes.
 

9. Roof edges to overhang the shelter
 
sides should be at least 30.5cm (12")
 
all around.
 

10. 	 A cover should be provided for the
 
opening in the slab and should be
 
hinged if possible.
 

Source
 

Excreta Disposal for Rural Areas and
 
Small Communities, by Edmund G. Wagner

and J. N. Lanoix, World Health Organ
ization, Geneva, 1958.
 

150
 



WATTLE HOUSE WITH PALM THATCH ROOF 

COMPLETED PRIVY, SHOWING PALM THATCH WALL 
AND ROOF COVERING 

HOUSE OF CUT LUMBER WITH CORRUGATED METAL 
OR ASBESTOS CEMENT ROOF 

- 'I'' 

FIGU£/ '. 2 

TYPE OF SUPERSTRUCTURE RECOMMENDED BY US PUBLIC HEALTH SERVICE 

HOUSE OF BRICK Wirf TILE ROOF 

Adapted, by permillion, from United Slates Public Health Service ,,' 
(1933) Thksanitary privy. IV .WashIngton. D C. (Revised type N4o. 

of Pubi Hlth Rep. (Wash ).Suppl. 108)
 

A - Vent pipe with lateral outlet 



PIT PRIVY 
FIG. . VARIOUS PARTS
OF A SANITARY PRIVY

The pit privy described here is the
 
simplest recommended latrine or privy. 
 ,

It consists of hand-dug hole, a 
proper
ly mounted slab and a shelter. Of the
 many existing designs for privies, the

sanitary pit privy is the most widely

applicable.
 

Tools and Materials
 

Materials for building the shelter
 

Handtools for digging the pit, making
 
concrete and building the shelter
 

The Pit
 

The pit is round or square, about
 
lm (3.3') in diameter or lm (3.3')
on each side, and usually from Im
(3.3') 
to 3m (0') deep. The pit A - Pit E - House,

B - Base including door 
C  -
D - Mound G Roof 

Floor F Ventilation 
-

Estimated volume and depth* 

for hole with 1 square meter area
 

Personal Cleansing Material 

Solid (for example,Wa t e r grass or paper) 

Years Volume in Volume inPit of cubic Depth in cubic Depth inType Service meters meters meters meters 

4 0.7 0.7 1.1Wet-Pit 8 1.11.5 1.5 2.3 2.315 2.7 2.7 4.2 4.2 

4 1.1 1.1 1.7Dry-Pit 8 1.72.3 2.3 3.4 3.4
15 4.2 4.2 -

Figure 4. Privy capacities for a family of five. A wet-pit privy is one which
penetrates the water table. A dry-pit privy does not.
*Add 50cm to the depth given in the table, because the pit should be closed and
filled with earth when the waste comes to within this distance from the surface.
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--

may have to be lined with brick,
 
wood, bamboo or some other material
 
to keep it from caving in,even in
 
hard soil. The top 50cm (19 1/2")
 
of the hole should be lined with
 
mortar to make a solid base for the
 
slab and the shelter.
 

The table in Figure 4 will help you
 
to estimate the depth of hole to make. 


The Base 


The base (see Figures 3, 5 and 6) 


serves as a solid, waterproof support 

for the floor. It also helps to pre
vent hookworm larvae from entering. 

If properly made of a hard, strong
 
material, it helps to keep burrowing
 
rodents and surface water out of the
 
pit. The pit lining will in most
 
cases serve as a base although itmay
 
need to be strengthened at the ground
 
surface. 


/'open-hole 


0/0i,,keep 

.7S \ 


_20. 


o
f/'./ 
"\ 


L.../A 


.
 

5c 

10 

1 ZIRE 6 

The Slab
 

A concrete water-seal slab is best.
 
It is inexpensive but it means added
 
labor and construction. A concrete
 

slab is the next best, while
 
a wooden floor is adequate. A built
up floor of wood and compacted soil is
 
sometimes used but it is difficult to
 

clean; as itgets soiled, it is
 
likely to spread hookworm.
 

The concrete should not be weaker
 

than 1 part cement to 6 parts of
 
aggregate with a minimum of water.
 
It should be reinforced with strips
 
of bamboo about 2.5cm (1") wide whose
 
weaker fibers have been stripped away.
 
Soak the bamboo in water overnight be
fore use.
 

Slabs (see Figure 7) are cast upside
 
down in one operation. The footrests
 
are shaped by removing part of the
 
wooden form so as to make two separate
 
indentations in the wood. Sheet metal
 
is placed around the form so that the
 
metal extends above the wood to the
 
thickness of the slab. Side walls of
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100i-- .-- I - -

Is7 

-or 

I Ir I-.-. 0
 

77-77 777 7I 
1'/GL P/0 

UA& 

CC 

. ,,__ !at LLI _La,, 
section a a 

Mcasurtments shownl arc In ccrtnimcircs 

IS 165 

-i ' -f I A 

1102 

MealIuCn how nrir r In h manere i 

A - Centre open hole 2.5 cm (1 In ) back of centre if slab is 80 cm (3111) Indiameter, centre open
hole 8.0 cm (3 In.) back of centre if slab Is 90 cm (35 In) In diameter 

B - Between back centre foot-rests 
C - Reinforcement 

Notes on construction of slab 
Concrete for slabs should be not weaker than I part cement to 6 parts aggregate, with a mini

mum of water 
Slab Is reinforced with strips of bamboo of timber quality. Reinforcing strips are about 2 5 cm(t In.) wide, have had Inner, weaker fibres stripped away, and have been soaked in water overnight

before use
Slabs are cast upside down In one operation. Base of form Is of wood with Indentations forfoot-rests. Base of form Is encircled by sheet metal strip which makes outer wall of form. Sidewalls of hole form and foot-rests are made with slight slope so as to come out easily Form for open hole Is removed when concrete has taken initial set. Slabs are removed from form In about

40 hours and stored under water, preferably for 10 day* or more. Since these slabs are round, they 
may be rolled some distance when conveyance It difficult. 



the hole and footrests are made with 

a slight slope so as to come out easily. 

The form for the open hole is removed 

when the concrete first sets. Slabs 

are removed from the forms in about 

40 hours and should be stored under 

water for 10 days or more. 


Round slabs can be rolled some dis-

tance when carrying is difficult. 


The Mound
 

The mound (see Figure 3) protects the
 
pit and base from surface run-off which 

otherwise might enter and destroy the 

pit. It should be built up to the level 

of the floor and be very well tamped. 

It should extend 50cm (20") beyond the
 

base on all sides. The mound may be
 
built much higher than the ground in
 
areas where protection is needed against
 
floods and hiah tides. Itwill normally
 
be built with earth removed from the pit
 
or the surrounding area. A stone facing
 
will help to keep it from being washed
 
away by heavy rains. In front of the
 
entrance door, a masonry or brick step
 
can be built to help keep the floor
 
clean.
 

Source:
 

Excreta Disposal for Rural Areas and
 
Small Communities, by Edmund G. Wagner

and J.N. Lanoix, World Health Organi
zation, Geneva, 1958.
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WATER PRIVY
 

A water ( or aqua) privy uses a 

watertight tank inwhich human ex-

creta and urine partially decompose. 

A sewer pipe connects the tank's 

overflow pipe to an underground 

drain area or seepage pit. 


This is a sanitary and permanent 

installation when it is properly 

built, used daily and maintained
 
properly. Itcan be placed near a 

building. The first cost of a water 

privy is high, but itisnot expen-

sive in the long run because itwill 

be used for many years. Itneeds 

some water and cannot be used in 

freezing climates. The water privy 

may not be successful inrural areas 

with no organized sanitation and 

health education services. 


The Process 


The digesting or decomposing tank
 

48.5 A'NS 

-I 
/00 I101 

is usually made of watertight con
crete (see Figures 8,9 and 10). A
 
drop-pipe, 10cm (4") indiameter,
 
attached to the squatting plate or
 
seat hangs down 10cm (4") below the
 
surface of the liquid in the tank.
 
This forms a water seal which keeps
 
bad odors from rising into the privy
 
shelter.
 

The decomposition process forms
 
a sludge in the tank. The amount of
 
sludge isonly one-fourth the volume
 
of the total waste deposited inthe
 
pit, because some of the solid matter
 
breaks down into very small pieces,
 
liquid and gas. The liquid and the
 
pieces of waste matter run out the
 
overflow pipe to the drain field.
 
The material which flows out iscalled
 
effluent. The gas escapes through a
 
vent pipe.
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The Tank 	 flushing. Nightsoil may stick in
 
the pipe from time to time and must
 

The tank must be watertight. If be flushed or poked down to stop
 
the tank leaks, the liquid level will odors and to keep flies from breed
fall below the drop pipe, odors will ing. The pipe may be up to 20cm
 
form, flies and mosquitos will breed, (8") in diameter and reach 20cm be
and the soil and ground water will 	 low the surface of the water in the
 
be polluted. Tanks made from bricks 	 pit, which will prevent sticking,
 
or stone and mortar must be faced 	 but this size will release more
 
with a coat of rich cement plaster 	 odors and cause splashing, and the
 
to make sure they are watertight. 	 pipe may crust over.
 

The tank can be made of plain Disposal of Effluent 
concrete sewer pipes 90 or 120cm 
(36"1 to 47") in diameter and sealed Disposal of effluent from a family 
at the bottom with concrete (see unit is usually done in seepage pits
Figure 10). or by below ground irrigation. The 

amount of effluent is equal to the
 
Family-sized units should not be amount of nightsoil and water put
 

less than 1 cubic meter (35 cubic into the digesting pit. This aver
feet), which will usually allow 6 ages 4.5 liters a person each day,
 
years or more between cleanings. but the drainage system should be
 
Thus the family water privy need designed to handle 9 liters a person
 
not be too deep, which is an ad- each day. When a water tap is inside
 
vantage in rocky ground where the the privy, the effluent disposal
 
water table is high. system must be much larger. Too much
 

water causes poor digestion of sludge.
 
Drop-pipe
 

The area of below ground irrigation

The 10cm drop-pipe with its end ditches or seepage pits needed for
 

10cm below the surface, prevents a family of five will be from 1.4
 
water from splashing and improves square meters (10.7 square feet) in
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very light soil to 5 square meters 

(53 square feet) in soils that are
 
hard to penetrate. 


These methods are not practical 

in regions where the water table 

rises to within lm (3') of the ground 

surface, or in clay soils or swampy 

land. Here some type of sand filter
 
may help, but this requires help and 

approval from local health experts 

and continued maintenance, 


Operation 


The first step in putting a new 

water privy into operation is to fill 

the tank with water up to the overflow 

pipe. Digested sludge from another 

privy can be added to the tank; this
 
will seed the water and start the de-

composition process. if the tank is 

not seeded, it will take about 2 months
 
for the process to get going effici-

ently. Once this level of operation
 
is reached, the privy will keep the 

process going, provided it is used 

daily. Cleaning and flushing the 

slab and bowl daily with 25 to 40 

liters (6 to 10 U.S. gallons) will
 
give the tank the small amount of
 
water it needs to keep the process
 
going.
 

Removing Sludge
 

The sludge which forms in the tank
 
must be bailed out before the tank
 
is half-full, about 6 to 8 years
 
after the privy is put into operation.
 
A manhole, often located outside the
 
shelter, is made for this job.
 

Notice in Figure 8 that the tank
 
floor slopes toward the manhole for
 
easier cleaning. Both the vent and
 
the drain are easily reached. The
 
drain has a T-shaped section which
 
helps to keep hard surface scum from
 
entering and plugging the drain and
 
whose shape makes it easy to clean.
 
The overflow pipe in Figure 10 is an
 
elbow.
 

Bury the sludge in shallow trenches
 
about 40cm (16") deep.
 

Source:
 

Excreta Disposal for Rural Areas and
 
Small Communities, by Edmund G. Wagner
 
and J.N. Lanoix, World Health Organi
zation, Geneva, 1958.
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PHILIPPINE WATER-SEAL LATRINE
 

A water-seal bowl improves a latrine
 
by keeping flies out of the pit and
 
preventing odors from escaping. 
 The
mold described here (see Figure 11)

has been made and used successfully

in sanitary latrine programs in the
 
Philippines. The advantage of this
 
mold over a concrete mold is that its
manufacture requires no drying time. 


Tools and Materials
 

Wood: 19mm (3/4") thick, 31cm
 
(12 1/4") wide and 152.5cm (5') 

long


Galvanized iron: 
 0.75mm x 32cm x
40.5cm (1/32" x 12 1/2" x 16")

Large nails: 18 

Cement and clean sand 

Galvanized wire: 
 5mm (3/16") in 


diameter and 30.5cm (1') 
 long,

for interior mold handle 


Bamboo pole or iron rod: 
 30.5cm 

(') long, to position interior 

mold 


Making the Mold 


If the materials for the mold are 

cut according to Figures 12 and 13,

the bowl is easy to make.
 

1. 
Nail the metal sheet around the 

curved back of the mold (see
Figure 11). 


2. Attach the two front pieces with

large nails through the loose-

fitting holes. 
 These holes make

it easy to remove the front pieces. 

The extension at the bottom of
piece No. 1 is important in mak-

ing sure that the bowl will seal 

well below the water level.
 

MakingtheBowl 

Since the mold has no bottom, find 


a flat place to work where the mold
 
can be propped against a wall. 
 Fill
 
the mold with a mixture of two parts

fine sifted sand to one part cement.
 

-

W1,
 

/
 

Use only enough water to make the
 
mixture workable. Pack it in
so that

there are no airpockets. Let it set
 
for 15 to 20 minutes until the mix
ture is stiff. Next, with a ruler,
 
measure a 38mm (1 1/2") wall around
 
the top and outlet and dig out the
 
inside with a tablespoon (see Figure
 
14).
 

Keep a straw handy to gage the
 
thickness of the walls of the bowl
while digging, because it is difficult
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to Judge otherwise.
 

/C Dig out the large interior first,
 
the outlet. The finished in-
Sthen
F"terior 
of a bowl is shown in Figure


root t ou.5 15.
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Be sure you can insert three fingers
 
vertically, 5cm (2"), through the
 
hole leading to the outlet. Be care
ful to release front piece No. 1 by
 
inserting the spoon around the edges
 
(see Figure 16).
 

\,3.8 c. / After the interior has been dug out, 
-Z the walls will have slumped down 

--" ,about an inch. Use the cement taken
 
,,Th/i .4," 	 from the interior to build the walls
 

back up; then smooth all exposed
 
surfaces with the back of the spoon
 

", 
 -as in Figure 17. To be completely
,sanitary, the bowl must be as smooth 

N 
--

/ as possible so that germs cannot 
./ accumulate in crevices. 

For a finishing coat, one of two
 
methods may be used: (1) immediately
 
after smoothing, sprinkle dry cement
 

-.. 	 over the still wet surfaces and smooth
 
, 	 again with the spoon; or (2) let the
 

bowl set for half an hour and apply a
 
mixture of pure cement and water -
a coconut husk brush is good enough.

Either method gives good results.
 
See Figure 17.
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For a luxury product, use white or 
 Makingan Interior Mold
 
red cement for the finishing coat;

several coats are necessary. Because digging by hand is tedious
 

and because it must be done very

The finished bowl should be left 
 carefully to make the walls con

in the mold to dry 48 hours. It can sistently thick, it is better and
be removed after 24 hours only if 
 faster to use an interior mold.
 
extreme care is taken. Pull out the
 
front nails and remove pieces No. I 
 After the first bowl has hardened

and No. 2; pull the sides and back thoroughly, fill the outlet with
 
away from the bowl. 
 dry sand so that the cement cannot
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flow into it. This would make it 

impossible to remove the interior 

mold when it hardens (see Figure 15). 

Line the large interior with paper

and fill it with cement -- a 4 to 1 

sand-cement ratio is good enough. 

Insert a heavy wire loop in the top
 
so that the interior mold can be 

positioned on the exterior mold with
 
an iron bar or bamboo pole. 


-aper Liihnq 


n 

-


' 
 * 

" *has 

FIGURE 18 


When an interior mold is used, it 

is only necessary to dig out the out-

let. It is a good idea to have several 


interior molds, but not necessary to
 
have one for each exterior mold. The
 
interior mold should be removed after
 
15 to 20 minutes so that the bowl can
 
be smoothed and finished. Then it
 
can be used to make the next bowl.
 

Uing the Interior Mold
 

Tc use the interior mold, fill the
 
wooden mold about 12.5cm (5") from
 
the bottom and insert the interior
 
mold in the correct position. See
 
Figure 16. Push the cement around
 
the mold with a stick and pack it
 
well to get rid of air spaces. After
 
the molds are removed, the finished
 
bowl should be left to dry until it
 
is rock hard--a week is usually
 
safe--before delivery.
 

A sand-cement ratio of 2 1/2 to 1
 
been used successfully with the
 

bowls. A ratio wider than this may
 
be too much of a sacrifice of strength
 
for profit; customers may be dissatis
fied and sales may drop. There are
 
many ways to strengthen cement; ex
periments may bring a cheaper and
 
better profit. One possibility is
 
to add short coconut husk or abaca
 
fibers.
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Installing the Toilet 
 upon the soil. Hard clay soil need
 
not be lined.
For use in privdte homes, dig a 

But, if the house is
 
pit about 1.5m (5') deep and Im 

near the sea or on sandy soil, the
 
pit should be lined with, for ex(3') square. The deeper the pit and 
 ample, bamboo poles or hollow blocks
the smaller the width the better, 
 as shown in Figure 20.
since a small slab is cheaper (see
"Pit Privy" Section). It can even 
 Place boards around the outside
be dug under the house -- especially 
 of the pit 15cm (6") from the edge
in cities -- because the toilet 
 of the pit to form the perimeter of
gives off very little odor, unless 
 the slab (see Figure 21). Place
of course this position endangers 
 large pieces of bamboo split in half
the household water supply. 
The pit across the pit as 
a base for the slab.
may be lined or unlined, depending 
 Place the bowl between two of the
 

16 
 1
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bamboo pieces with a piece of wood 

under the front and back; nail these 

to the bamboo. After the bowl is 

positioned in this way, pour water 

into it to be sure it will seal off 

the outlet. The top of the bowl 

should be 7.5cm (3") above the bam-

boo base. 


Now put bamboo slats across the pit 

at right angles to the large pieces

of bamboo, completely covering the 

pit. Cover this with several thick-

nesses of newspaper. Pour cement 

around the bowl until the slab is
 
about 5cm (4") thick. A mixture of 

two kerosene cans of gravel, two of 

sand and one of cement is good. The 

slab can be reinforced by placing 

bamboo slats between two layers of
 
cement. Make sure that the outer
 
edge of the slab is higher than the 

bowl and slants toward the center,
 
so that the toilet can be easily 

cleaned. Apply a finishing coat of 

pure cement to the slab. Many people

prefer to add foot rests and urine
 
guard--there is room for imagination.
 

It is extremely important to have
 
an ample water supply at hand. About
 
1 liter (1 quart) of water is needed
 
to flush the toilet, and people will
 
be discouraged from using the latrine
 
properly if they have to go some
 
distance for water. It is a good idea
 
to have an oil drum or a small cement
 
tank nearby to supply water for the
 
latrine.
 

Do not use the latrine for at least
 
3 days -- a week is best -- after it
 
is installed.
 

A pit with the suggested dimensions
 
should last a family of eight about
 
five years. One person uses about
 
28 liters (1 cubic foot) a year.
 

Source:
 

"Campaigning for Water-Sealed Toilets,"
 
by Gordon Zaloom, Peace Corps Volunteer.
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THAILAND WATER-SEAL PRIVY SLAB
 

The Thailand Water-Seal Privy Slab,

made from concrete, is useful for large
scale privy programs. The slab, which
 
includes a bowl and trap, is used to
 
cover an ordinary pit privy. 
 It comes

from a long-established privy program

in Thailand.
 

Master molds for the bowl and trap
 
are used to make secondary molds from

which the bowl 
and trap are actually

made. The master molds can be made
 
from the plans in the entry which
 
follows. The master molds can some
times be purchased from local health

officers. 
 InThailand, they can be
purchased from the Village Health
and Sanitation Project, Ministry of 

Public Health, Bangkok.
 

The finished slab is quite strong
because its three parts are cast at 

the same time (see Figure 10). The 

method described here can be applied 

to other water-seal slab designs.
 

Tools and Materials 


Master molds
 
Materials for making concrete
 
Wood for platform forms
 
Reinforcing rod and wire
 
Clay
 
Crankcase oil
 
Beeswax and kerosene (optional)

Steel bars: 19mm x 19mm x 7.5cm 


(3/4" x 3/4" x 5")AlU 


The basic method for making these
 
water-seal slabs is to cast the slab,

bowl, and water-seal trap using three
 
forms:
 

1. A wooden form for shaping the
slab (see Figure 6). 


2. A concrete bowl core for shaping

the inside of the bowl 
(see Figure
3).
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3. A concrete core for shaping the
 
inside of the water-seal trap

(see Figure 9).
 

The water-seal trap is curved back
under the bowl 
as shown in Figure 2a.
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This makes flushing more difficult, 

but prevents erosion of the back of 

the pit on loose soil. The same gen-

eral method could be used to make a 

forward flushing trap (see Figure 2b). 


The forms used when making a slab
 
must stay in place until the concrete 

is strong enough, usually 24 hours.
 
For this reason, many sets of forms 

are necessary if a reasonable number 

of slabs are to be cast every day. 

Here is where the three master molds 

are needed: one of them to cast the 

bowl core, and the other two to cast
 
the trap core (see Figures 14 and 18).
 

Casting the Bowl Core
 

1. Oil the inside of the master bowl
 
mold and insert a 19mm x 19nm x 7.5cm
 
(3/4" x 3/4" x 5") steel bar into the
 
bottom.
 

2. Add a fairly loose mixture of
 
cement and water, called neat cement, 

to a depth of about (6"). Then fill 

to brim with a 1:1 cement-sand mixture.
 
The 1:1 should be firm, not runny,
 
and should be laid into the loose neat 

cement without stirring to insure a 

smooth finish on the bowl core. 


3. After the bowl core has become
 
firm enough, scoop a depression into
 
the surface to install two steel hooks
 
made from the reinforcing rod. They
 
should be about 22.5cm (9") apart,
 
and should not protrude above the
 
surface of the concrete. See Figure 3.
 

DOEPRECS/ON /N' B00W_ COR-

P1U6RQCJ OOWL COR MANDL 5
 

4. Let the concrete set at least 24
 
hours before removing the bowl core
 
from the master mold. The bowl core
 
can be used to make another mcster
 
mold and the master mold can be used
 
to make more cores.
 

Casting the Trap Core
 

1. Add about 2.5cm (1") of 1:1
 
cement-sand mix to the oiled trap
 
master mold and put in some wire for
 
reinforcing. Then fill itwith 1:1
 
almost to the brim. See Figure 4.
 

F/6U E rq 
7RAP CORF 

2. Put the oiled insert mold into
 
place and scrape off excess. See
 
Figure 5.
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3. After 45 minutes, remove the in
sert and put a square sheet metal pipe 
19mm (3/4") high into the cubical in
dentation left by the insert. The 

pipe is made by wrapping sheet metal
around a 19mm x 19mm (3/4" x 3/4")
steel bar. Let the concrete dry in

the mold for 24 hours. 


4. Remove the finished trap core by
tapping the master mold gently with 

a wooden block. 


Making the Wooden Slab Form
 

1. Make a wooden platform 90cm x 90cm
 
(35 1/2" x 35 1/2") out of 2.5cm (") 
thick planks. 

2. Cut out of the platform a hole 

10cm x 33cm (4"x 13") for the hooks
 
of the bowl core to extend into. The

back of the hole should be 28cm (11")

from the back of the platform. To 

determine the location of this hole, 

draw the outline of the bottom of 

the bowl on the platform, with the

back of the bowl outline 23cm (9") 

from the back of the platform.

(See Figure 6.) The back of the hole 

should be 28cm (11") from the back 

of the platform.
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3. Using 38mm x 38mm (1 1/2" x 1 1/2")

wood, make a frame with inside dimensions
 
of 80cm x 80cm (31 1/2" x 31 1/2"). (See

Figure 7.)
 

4. Gouge out the footrests with a
 
wood chisel. The inside of the foot
rests should be about 12.5mm (1/2")
 
from the outline of the bowl.
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Casting the Slab 


With these three forms finished, 

you are ready to cast the first water-

seal slab.
 

1. Use a paintbrush to coat the 

bowl core and the trap core with a 

layer of wax about 3mm (1/8") thick, 

Prepare the wax by dissolving 1kg 

(2.2 pounds) of melted beeswax in 

0.5 liter (1 pint) of kerosene. 

The wax coating will last 5 to 6 

castings adding U.S. $0.01 to the 

cost of each slab. Wax makes re
moving the cores much easier, but 

it is not absolutely necessary. 

Let it dry before oiling. 


2. Place the bowl core on the wooden 

slab form and fill all cracks with 

clay. See Figure 8.
 

C rZR/E/6. SEJ'WN' CRACKS W/Tr CZAK1

3. Oil the bowl, platfom and frame. 


4. Apply a 6mm (1/4") thick coat of 

pasty cement and water mixture to the 

bowl core and platform. (Many Thai 

people prefer to spend U.S. $0.25 

more for an attractive polished slab. 

To do this, instead of using a mix-

ture of cement and water, use a mix 


of 5 cement: 5 color: 1 granite
 
chips. After the forms are removed,
 
polish with a carborundum stone and
 
plenty of water.)
 

5. Cover the bowl core with a 1:2 ce
ment-sand mixture to a total thick
ness of 12.5mm (1/2"). Make a
 
smooth lip on the cement 10mm (3/8")
 
from the top of the bowl core as in
 
Figure 9. This lip isyour water
 
seal. Use fairly dry cement and let
 
it set for 15 minutes before cutting
 
this lip.
 

6. Place the trap core on the bowl
 
core and seal the crack with clay.
 
Also add a little clay on each side
 
of the form (near the thumb in Fig
ure 9) to prevent cement from get
ting to the front lip.
 

P/cWRF 9. MO41VT/V& TYE 
7R4P CORF, 

7. Cover with 1:2 cement-sand 
mixture to a thickness of 12.5mm
 
(1/2"). Do not exceed the 12.5mm
 
(1/2") thickness below the trap
 
core or you will not be able to re
move this core.
 

8. Fill the slab form with a mix
 
ture of 1 cement: 2 sand: 3 clean
 
gravel or crushed rock almost to
 
the top. In preparing the concrete,
 
first mix cement and sand, then add
 
gravel and water. Use water con
servatively. The looser the mix
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ture, the weaker the concrete will 

be. 


9. Press in 4 pieces of 6mm (1/4") 

steel reinforcing rod. See Figure

10. 


FIGL1E /0 PLACIIVG R/VA-OcMv'6 ROD. 

10. Fill to top of frame and smooth.
 
Allow at least 24 hours for setting.
 

11. Remove the frame by tapping

lightly with hammer.
 

12. Turn the slab form over on a
 
wooden stand and use simple levers
 
to remove the bowl core. You must
 
remove the bowl 
core before the
 
trap core. See Figure 11.
 

13. Tap the trap core gently and
 
slip it out. Add a little water and
 
check to see ifyour seal is 10mm

(3/8").
 

14. Keep the slab damp and covered
 
for a minimum of 3 days and preferably
 
a week to gain strength.
 

Source:
 

Thailand's Water-Seal Privy Program,
 
by Barry Karlir, MPH, Sanitation
 
Advisor, USOM/Korat, Thailand.
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MASTER MOLDS FOR THE THAILAND WATER-SEAL PRIVY SLAB
 

This entry describes how to make
 
the three master molds from which
 
cores can be cast. The cores in turn
 
are used for casting Thailand Water-

Seal Privy Slabs.
 

Tools and Materials 


Cardboard
 
Materials for making concrete
 
Steel rod, 19mm (3/4") square
 
Sheet metal (tin-can metal is 


sati sfactory)
 
Reinforcing wire
 
Clay 

Oil (used crankcase oil is satis-


factory)

Paint brush 


Making the Master Molds 


Itmay be necessary to make master 

molds rather than to purchase them. 

Study the entry "Thailand Water-Seal
 
Privy Slab" before starting to make 

these master molds: 


1. The Master Bowl Mold, 

2. The Master Trap Mold, and 

3. The Trap Mold Insert. 


Making the Master Bowl Mold 


1. Cut out profiles of the bowl out-

line from Figure 13, which is full
 
size. 


2. Shape a mound of clay using the 

carboard profiles as a guide. 


3. Form a little square pipe, 19mm
 
(3/4") long, of sheet metal on the 

19mm (3/4") square steel rod. Make 

several of these as they will be 

used later when casting the cores. 

Fill the square pipe with clay and 

press it into the top of the clay 

mound a little bit. This will be 

used later to "key" the cores to-

gether. See Figure 12.
 

4. Use a paint brush to paint the 


0
 

/2 CLAY NOC/NQ
 

clay mound with oil; old crankcase
 
oil is fine.
 

5. Cover the clay mound with a stiff
 
mixture of cement and water to a
 
thickness of 12.5mm (1/2"). If the
 
clay mound was properly prepared, the
 
inside finish of the bowl mold will
 
need no further bmoothing.
 

6. After this cement has set 30
 
minutes, build up the thickness to
 
38mm (1 1/2") with 1:1 cement-sand
 
mix. Let this set 24 hours and
 
carefully lift the finished master
 
bowl mold from the clay mound. The
 
finished bowl mold is shnwn in Fig
ure 14.
 

Making the Master Trap Mold
 

1. Make cardboard profiles of the
 
trap from Figure 17, which is full
 
size. Shape the outside of the trap
 
from clay, and let it harden over
night.
 

2. Shape the under side by hand with
 
a trowel using Figure 15 and the in
sert profile from Figure 17 as guides.
 
Mark the location for a 19mm (3/4")
 
square metal pipe by holding the clay
 
trap over the clay mound used to
 
shape the bowl mold, and letting the
 
square sheet metal cube mark the trap.
 

3. Insert the sheet metal pipe into
 
the clay trap and scoop out the clay
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from inside. See Figure 15. Check
 
the clay trap on the bowl mound again
 
to be sure it lines up properly.
 

4. Oil the clay trap.
 

5. Put a heel-shaped piece of clay 

under the clay trap and trim the
 
sides. This will prevent the cement
 
from running under the mold. See
 
Figure 16.
 

6. Cover with cement and water to
 
19mm (3/4"), add steel reinforcing
 
wire, and cover with 19mm (3/4") more
 
of 1:1 cement-sand mixture.
 

7. Flatten the top and insert wire 

handles. Let it set at least 24
 
hours. This completes the rp'ster 

trap mold. 


FPAW1 /,. CIZY TRAP
 

CLAY rRAP
 
FOR CASTI/VA4V Oz
 

Making the Trap Mold Insert
 

1. Turn the master trap mold over
 
carefully, and remove the heel-shaped
 
clay plug.
 

2. Oil all inner surfaces and fill
 
to the brim with 1:1 cement-sand mix.
 

3. Insert a small wire handle and
 
let the concrete set for at least
 
24 hours before separating the finished
 
molds.
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Source:
 

Thailand's Water-Seal Privy Program,
by Barry Karlin, MPH Sanitation
 
Advisor, USOM/Korat, Thailand.
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Figure 18 shows the completed master
 
trap mold and insert.
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Bi harziasis 
Bilharziasis (also called schisto-


somiasis) is one of the most wide
spread human diseases caused by

parasites. This entrv explains in
 
general terms what is necessary for 

personal protection from bilharzia 

and for ridding an area of the di-

sease. Further information from the 

references given is needed. Cooper-

ation with government or other pro
grams is essential. 


An estimated 150 to 250 million 

people suffer from the disease. It 

is found in much of Africa, the Tigris

and Euphrates valleys, parts of Israel 

northern Syria, Arabia, Iran, Iraq, 

parts of Puerto Rico, Venezuela,

Dutch Guiana, Brazil, Lesser Antilles, 

Dominica, Taiwan and parts of China, 

the Philippines, Japan and a few 


villages in southern Thailand.
 

The Parasites
 

A basic understanding of the life
 
cycle of the parasites, called schis
tosomes, and the characteristics of
 
each phase is the first step in pre
venting the disease (see Figure 1.)
 

The disease has been found, besides
 
in man, in baboons, monkeys, rodents,

water buffalo, horses, cattle, pigs,
 
cats and dogs. When water is con
taminated by urine or feces from a
 
victim of the disease, the eggs con
tained in these hatch out larvae which
 
penetrate certain types if fresh-water
 
snails. In the snail host, the larvae
 
develop into cercariae which work
 
their way out of the snail and become
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free-swimming, this is the form which 

infects man. It can survive inwater 

ror a few days under favorable con-

ditions.
 

The disease is contracted by con
tact with water containing cercariae. 

Typical ways are bathing, drinking, 

washing teeth, washing pots and clothes, 

walking through water, irrigating and 

cultivating crops. Once the parasite 

has contacted a host, 5 minutes may 

be enough for it to penetrate the 

skin.
 

It is important to note that
 
bilharziasis cannot be passed from 

human to human; it depends on the 

snail intermediary. A victim must 

live in or have visited an area 

where the parasite is found. 


Symptoms 


At the spot where the parasite pene-

trates the host, a red itching eruption
 
lasting several days usually develops. 

After the host is infected, symptoms
 
relate particularly to the large bowel, 

the lower urinary tract, liver, spleen,
 
lungs and the central nervous system. 

The most characteristic symptoms are 

bladder and colon irritation, ulcer-

ation and bleeding. Three to twelve 

weeks after infection, a victim will
 
likely develop fever, malaise, ab-

dominal pain, cough, itchy skin, 

sweating, chills, nausea, vomiting 

and sometimes mental and neurological 

symptoms. Later developments may in-

clude frequent painful urination with 

blood in the urine, dysentery with 

blood and pus in the stool, loss of 

weight, anemia and enlargement of the 

liver and spleen. Numerous compli-

cations are possible. 


Typically the acute phase subsides 

and host and parasite live together 

over a period of years, sometimes as 

long as thirty, with the host suffer-

ing a variety of symptoms of inter-

mittent and variable types. Bladder 


and bowel troubles are the most
 
characteristic symptoms in this
 
period.
 

Treatment
 

The disease can be treated with
 
drugs, but only well-trained persons
 
should undertake to treat a victim.
 
Supportive treatment, which includes
 
good diet, nursing care, rest and
 
treatment of other ailments and in
fections, is important.
 

Diagnosis
 

The variety of vague and general
 
symptoms is considerable and may not
 
be very specific. Examination of
 
urine and/or feces is very important;
 
special concentration techniques may
 
be necessary to reveal the eggs.
 
Tissue tests and skin tests can be
 
used by medically-trained personnel
 
to identify the disease.
 

Prevention
 

The disease can be prevented by:
 

1. Using uncontaminated water -- a
 
properly built sealed well or an
 
improved sealed spring is safe.
 
(See section on "Water Resources.")
 

2. However, it is important to re
member that all water used must be 
safe. Avoiding contact -- a practical 
method for personal protection. Never 
bathe in or touch water you wouldn't 
drink. Avoid suspected water. If it 
is necessary to use questionable water, 
boil it,or treat itwith iodine or 
chlorine. Ifyou must enter suspected 
waters, wear rubber gloves and wading 
boots, and put repellent on your skin; 
insect repellent (either diethyl tolu
amide or dimethyl phthalate), benzyl
 
benzoate, cedar wood oil, or tetmosol
 
give effective protection for about
 
8 hours if applied to the skin before
 
contact with the water. In case of
 
accidental contact, rub your skin
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immediately with a dry cloth. Once 

cercariae have penetrated the skin, 

no preventive measures are possible.
 

3. Chlorination - Chlorine kills 

cercariae slowly, but properly 

chlorinated water systems are almost
 
always free of the larvae. Use 2 

halazone tablets in a liter (quart) 

of clear water; 4 tablets if the water 

is cloudy. In a water system, use 

1 part per million chlorine. Iodine 

is even more lethal to cercariae. 

See section on "Chlorination of 

Polluted Water." 


4. Filtering - Cercariae are just 

big enough to be seen with the unaided 

eye, and can be filtered from the water, 

However, ddpendence on filtration is
 
questionable, since improperly made 

or operated filters will not only allow 

cercariae to pass, but may even provide 

a place for the host snail to live. 

In short, filtering is a poor technique. 


5. 	Storage - Storing water at temper-

atures over 21 C (70 F) completely 

isolated from snail hosts for four days 

will allow the cercariae to die; al-

though at cooler temperatures they may

live as long as 6 days. This is seldom 

a practical approach. 


Elimination of the snail intermediate 

host is at present the most effective
 

streamwater from a fast moving
 
spot.
 

3. 	Be sure filters and reservoir tanks
 
are kept covered and dark, and keep
 
them clean.
 

4. 	Since snails prefer the stagnant
 
water of canals, irrigation ditches
 
and dams, control has been possible
 
where the water level in ditches
 
has been varied, where it has been
 
turned off completely for periods,
 
and where canals have been lined
 
with cement or pipes have been
 
used. Although the latter is
 
initially expensive, it pays divi
denas not only in better health,
 
but also in less water evaporation.
 

5. 	Poison snails with copper sulfate,
 
copper chromate, or other copper
 
salts. Use a dose of 15-30 parts
 
per million by weight of copper
 
and try to hold the copper-treated
 
water over the snails for 24 hours.
 
All or most of the aquatic vegetation
 
should be stripped from stream bed
 
or pool before treatment. Results
 
for other than small controlled
 
pools have been poor. Before
 
attempting to treat streams, lakes,
 
or other natural waters, study the
 
reference material and seek experi
enced help.
 

single method of controlling bilharziasis. Ridding an Area of Bilharziasis
 
The following methods are recommended:
 

Education is a major step in a contin
1. 	Use a sealed, covered well or proper- uing campaign against bilharziasis.
 

ly developed spring for a water 

supply. Make sure it is covered; 

this prevents access of organic 

matter which snails eat, cuts out
 
light which would allow plants to 

grow for snail food, and prevents 

infected people from bathing in or 

contaminating the water.
 

2. 	If surface water must be used, put 

long lasting (copper) screens on 

the intake; draw lake water far 

from vegetated shoreline, and 

preferably 2.4 m (8') deep; take 


Basic steps involved in improving your
 
local waters so they will not spread
 
the disease are as follows:
 

1. Inform yourself. Study this article,
 
locate reference material cited below,
 
consult any available health officials.
 

2. Learn to identify dangerous snails;
 
for Africa, Professor Mozley's book
 
is very helpful. To find the percentage
 
of snails harboring schistosomes, collect
 
a large sample of suspects (use rubber
 
gloves, repellent and snail scoop), put
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individually in test tubes or glass jars

of water. Those shedding cercariae 

are reaudily detected, as the cercariae

(O.5mm long and easily visible to the 

naked eye) are released in clouds. This 

test reveals only the snails harboring 

mature cercariae. Observe precautions 

at all times when collecting and hand-

ling snails! 


3. Find dangerous snails locally,

collect (again using rubber gloves,

repellent and snail scoop) and kill 

them. Mail empty shells to an expert 

to confirm your identification. Visit 

him if possible. Find out about
 
government or other programs and 

participate in these. This will 

probably involve steps 4 through 8. 


4. Make a personal survey on foot 

(wearing boots) of local waters, using 

maps and keeping exact records to 

locate all dangerous snails. Local 

people can often help here. Aerial 

photographs are also helpful. 


5. Survey types and intensity 

of bilharzia present in populace.

Differences may help localize in-

fection points. Keep special re-

cords for three to six year olds, 

who are the most recently infected;

these records will show most accurately

the incidence of new infections. 


6. Educate the public as much as 

possible, and get them to participate 

in the program. (Improved sanitary

facilities are worthless if nobody 

uses them.) Encourage people to live
 
in villages away from infected waters, 

construct culvert- or bridges at 

places where path cross streams.
 
The number of such crossings should 

be reduced. Any improvement should 

cater to local customs or offer an 

attractive alternative.
 

7. Personally supervise, partici
pate in,and measure the effectiveness 

of poisoning the snails. 


8. Take continuing steps to destroy 
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the natural breeding places of snails,
 
particularly at sites where humans and
 
snails congregate. For example,

where a stream crosses a road is a
 
focal point: people stop to drink and
 
bathe; they cook and wash out pots,

providing food for snails. The
 
culvert and embankments slow and im
pound the water, making ideal breeding
 
conditions. Finally, under a bridge

is a favorite sheltered place to
 
defecate. Filling in places where
 
water stands, changing drainage
 
patterns and eliminating food sources
 
are possible techniques.
 

9. Maintain a continuing surveillance
 
of focal spots and repeat poisoning
 
periodically when necessary.
 

10. Most important is education of
 
the populace, improvement in (and use
 
of) sanitation, safe disposal of night

soil, improved nutrition, better
 
medical service and an elevated standard
 
of living.
 

Sources:
 

The Snail Hosts of Bilharzia in Africa:
 
Their Occurrence and Destructi-,5 by

Alan Mozley, H. K. Lewis & Co.Ltd.,
 
London, England.

Schistosomiasis, Bulletin No. 6, The
 
Ross Institute, The London School of
 
Hygiene and Tropical Medicine, Keppel

Street (Gower Street), London, W.C. 1,
 
England.
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and Faust, 7th ed., edited by E. C.
 
Faust and P. F. Russell, Lea and Febiger. 

600 So. Washington Square, Philadelphia, 

Pennsylvania 19106. 1964. U.S. $16.50. 


World Eradication of Infectious Diseases, 
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Publisher. 301 E. Lawrence Ave. Spring-

Field, Illinois 62703. 1966. U.S. $8.50.
 

Medical Parasitology ,Markell, Edward K. 

and M. Voge, 2nd ed. Saunders, W. B. Co. 

218 W. Washington Sq., Philadelphia, 

Pennsylvania 19105. 1965 U.S. $8.50. 
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l1th ed., Merck, Rahway, New Jersey 07065 
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(Valuable up-to-date information can 

be obtained by writing the World Health 

Organization, Geneva, Switzerland.) 


Useful References:
 

The following "Sanitation Series"
 
pamphlets, prepared by the Federal
 
Extension Service, U.S. Department
 
of Agriculture, in cooperation with
 
the Agency for International Develop
rnent, are available free of charge
 
from:
 

Mission of the Agency for Inter
national Development
 
U.S. Embassy
 
(Capital of the country where the
 
requester 	lives)
 

or
 
Agriculture and Rural Development
 
Service
 
Office of the War on Hunger
 
Agency for International Development
 
Washington, D.C. 20523
 

#1: Drink Safe Water
 
#2: How to Wash Your Clothes
 
#3: Personal Cleanliness
 
#4: Wash Dishes Right
 
#5: Get Rid of Household Pests
 
#6: Dispose of Wastes
 
#7: Make Your Own Soap
 
#8: Prepare and Serve Safe Meals
 
#9: Care for Your Baby
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APPENDIX
 

Simple methods are given here for
 
converting English and metric units
 
of measurement. Following these is
 
a series of useful conversion tables
 
for units of area, volume, weight,
 
pressure and power.
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LENGTH CONVERSION
 

The chart in Figure 3 is useful 
for quick conversion from meters and

centimeters to feet and inches, or
vice versa. For more accurate results 
 FIGURE I
and for distances greater than 3 meters, Equations:
use either the tables in Figure 2 orthe equations. 
 1 inch = 2.54cm1 foot = 30.48cm
The chart in Figure 3 has metric divi-
 = 0.3048m
sions of one centimeter to three meters, 
 1 yard = 91.44cmand English units in inches and feet 
 = 0.9144m
to ten feet. It is accurate to about 
 1 mile = 1.607km
plus or minus one centimeter. = 5280 feet 

Exaple: lmcm = 0.3937 inches= 
39.37 inches
= 3.28 feet
An example will explain how to use 
 1km = 0.62137 miles
the tables. Suppose you wish to 
find 
 = 1000 meters
how many inches are equal to 66cm. On


the "Centimeters into Inches" table look
down the leftmost column to 60cm and then
 
right to the column headed 6cm. This
 
gives the result, 25.984 inches.
 

INCHES INTO CENTIETERS FIGURE 2
(1 in. 2.539977 cm) 

inches 10f 2 3 4 1 6j I8 
0 m 24 010 25 40 27 941 61 10 16 12 70 15 2430 48 33 02 35 56 17 78 20 32 228
20 50 801 53 34 55 88 

38 10 40 64 43 18 45 721 48 2658 421 60 96 63 50 66 04 68 58 71 12 73 6630 76 201 78 741 81 28 83 82 86 361 88 90 91 4440 93 981 q6 52 99 06101 601104 14 106 68 
109 22 111 76- 114 301116 84 119 3812, 921124 46
50 127 00,129 541132 08 134 62 137
60 16 139 70 142 241 144 78147 321149 86152 401154 941157 48 160 02 162 561165
70 177 801 10 167 641 170 18 172 72 175 26180 341182 88 185 42 187 961 190 50 193 041 195 58:198 121200 6680 203 201205 74'208 28 210 82 213 361 21590 228 60 231 4 90 218 4 220 98:223 521226 062338681 2 38 761 241 30243 8' 246 381248 92251 46 

CEN LMETERS INTO INCHES 

(P cm. 0.3937 in.) 

cm 0 ' 2 1 3 f I8 

0 inches 0 394 0 787 1 18110 1 575 1 9693 937 4 331 4.724 5 118 5512 906 
2 362 2 756 31503.5436 299 6 693 7 0871 7 48020 7 874 8 268 8 661 9 055 9.449 9 843 1030 236 10 63011 02411.41711 811 12 205 12 598 12 992 13 386 13.780 14 173 14 5671440 15..748 16.142 16 535 961115 35416 929 17 323 17 717 18 11050 19.685 20 079 20 472120 866 21 260 

18 50418 898119 291
21 654 22 047 22.44122 835123 22860 23 622 24 016 24 409 24 803 25 19770 27 559 27 953 
25 591 25 984 26 378 26.772127 16528 346)28.740 29 134 29 528 29 921 30 315130 709"3180 10231 496 31 890 32 283132 677 33 071 33 465 33 858 34 252!3490 35 433 35 827 36.220 36.614 37 

646'35 039 
008 37 402 37 795 38 18938 .583138 976 
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WEIGHT CONVERSION 
FIGURE 5 

The chart in Figure 5 converts pounds 9 
and ounces to kilograms and grams or 4
 
vice versa. For weights greater than
 
ten pounds, or more accurate results,
 
use the tables (Figure 4) or conversion
 
equations. See "Length Conversion,"
 
Figure 2, for an example of the use of
 
the tables.
 

On the chart, notice that there are
 
sixteen divisions for each pound to
 
represent ounces. There are 100 divi
sions only in the first kilogram, and 7
 
each division represents ten grams.
 
The chart is accurate to about plus 3
 
or minus twenty grams.
 

Equations:
 

1 ounce = 28.35 grams
 
1 pound = 0.4536 kilograms
 
1 gram = 0.03527 ounce U
 
1 gram = 2.205 pounds
 

FIGURE 4 KILOORAMS INTO POUNDS
 

(I kg 2 204631b.)
 

kg 0 1 2 3 4 5 6 7 8-2 

-10 220 24 25 26 46 28 661 30 86 33 07 35 27! 37 4139 68, 41 89 A0 220 441 6611 882 102 1323' 15431 1764 1984 

20 4409 46 30 48 50 50 71 2 91 55 12 57 32 59 53 61 73 63 93 
30 66 14 68 34 705 72 751 74 96 7716 79 37 81 57 83 78 85 98 _ 
40 88 191 90 39 92 59 94 80 9700 99 21 101 41 103 62105 821108 03 
50 110 23 112 14 114 61 116 85 119 05 121 25 123 46 125 b61 27 871130 07 
60 132 281 134 481366913889 141 10 1433014551 14771114991,15212
 
70 154 32 156 53 158 73116094 163 14 165 35 167 55 169 76'171 96174.17
 
80 176 371 178 58 180 781 182 98 185 19 187 39 189 60,191 80194 01196 21
 
90 198 42, 200 62 202 83 20503 207 24 209 44 211 641213 . 216 05:218 26
 

POUNDS INTO KILOGRAMS 

(1 lb. = 0.45359 kg.) 

1 213 4-- 51---- S_ 

0 kg 0.454 0 907 1 361 1 814 2 268 2 722 3 175 3 629 4 082 70 
10 4 536 4 990 5.443 5 897 6 350 6 804 7 257 7 711 8 165 8 618 

20 9 072 9 525 9 979 10 433 10 886 11 340 11 793 12 247 12 701j13 154 
30 13 608 14 061 14 515 14 969 15 422 15 876 16 329 16 78317 237117 690 
40 18 144 18 597 19 0511195 19 958 20 412 20 865 21 319 21.772122 226 -- 500 
50 22680231332358724040244942494825401 258552630826762 I 
60 272162766928123 2857629 030 29 484 29 93730 391'30 844131 298 0
70 31 751 32 205 32 659:33 112133 566 34019 34 473 34 92735 38035 83480 3628736 741137 195137 648 38 102 38 55.5 39 009 39 463'39 916140 370 0 

638 j4 390 40 823141 277i41.730;42 184:42 091j43 545 43 998'44 45244.906 

3w 

0) -0 
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TEMPERATURE CONVERSION 


1o
 

The chart in Figure I is useful for
 
uick conversion from degrees Celsius 
 70 -- 0
 
Centigrade) to degrees Fahrenheit and 


vice versa. Although the chart is fast 
_ 5
 

-- 0

and handy, you must use the equations

below ifyour answer must be accurate 140
60 

to within one degree.
 

Equations: 130
 

Degrees Celsius 50 = 5/9 x (Degrees IZO
 
Fahrenheit -32)
 

Degrees Fahrenheit = 1.8 x (Decrees 110
 
40


Celsius) +32 
 - o
 

Example: 
 _
 

This example may help to clarify the 

use of the equations; 72F equals how 



- 8
 
many degrees Celsius? 

72F = 5/9 (Degrees F -32) 
V) 

2o -_7
 

'It
72F = 5/9 (72 -32)
 

72F = 5/9 (40) 
 ,0 _ so 

72F = 22.2C 
-_40
 

Notice that the chart reads 22C, an 
 0 -
error of about 0.2C.
 

20
 

-10
 

I0
 

-20
 

-200
 

-20
 

3-40 

-40-- -40 
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Conversion Tables
 

Units of Area
 

1 Square Mile 
 = 640 Acres 
 = 2.5899 Square Kilometers
 

1 Square Kilometer = 1,000,000 Square Meters 
= 0.3861 Square Mile
 

1 Acre = 43,560 Square Feet
 

1 Square Foot = 
144 Square Inches = 0.0929 Square Meter
 

1 Square Inch = 
6.452 Square Centimeters
 

1 Square Meter = 10.764 Square Feet
 

1 Square Centimeter = 0.155 Square Inch
 

Units of Volume
 

1.0 Cubic Foot 
 = 1728 Cubic Inches = 
7.48 U.S. Gallons
 

1.0 British Imperial Gallon = 
1.2 U.S. Gallons
 

1.0 Cubic Meter = 35.314 Cubic Feet 
 = 264.2 U.S. Gallons
 

1.0 Liter 
 = 1000 Cubic Centimeters = 0.2642 U.S. Gallons
 

Units ofWeight
 

1.0 Metric Ton = 1000 Kilograms = 2204.6 Pounds
 

1.0 Kilogram = 1000 Grams 
 = 2.2046 Pounds
 

1.0 Short Ton = 
2000 Pounds
 



Conversion Tables
 

Units of Pressure
 

1.0 Pound per square inch = 144 Pounds per square foot
 

1.0 Pound per square inch = 27.7 Inches of Water*
 

1.0 Pound per square inch = 2.31 Feet of Water*
 

1.0 Pound per square inch = 2.042 Inches of Mercury*
 

1.0 Atmosphere = 14.7 Pounds per square inch (PSI)
 

1.0 Atmosphere = 33.95 Feet of Water
 

1.0 Foot of Water = 0.433 PSI = 62.355 Pounds per square foot
 

1.0 Kilogram per square centimeter = 14.223 Pounds per square inch
 

1.0 Pound per square inch = 0.0703 Kilogram per square centimeter
 

* at 62 degrees Fahrenheit (16.6 degrees Celsius)
 

Units of Power
 

1.0 Horsepower (English) = 746 Watts = 0.746 Kilowatt (KW)
 

1.0 Horsepower (English) = 550 Foot Pounds per second
 

1.0 Horsepower (English) = 33,000 Foot Pounds per minute
 

1.0 Kilowatt (KW) = 1000 Watts = 1.34 Horsepower (HP) English
 

1.0 Horsepower (English) 
 = 1.0139 Metric Horsepower (cheval-vapeur)
 

1.0 Metric Horsepower = 75 Meters X Kilogram/Second
 

1.0 Metric Horsepower = 0.736 Kilowatt = 736 Watts
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