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It is clear what it means to improve the health of a child or of a family. But
how do you improve the health of the environment?

When we talk about environmental health, we mean the way our health is
affected by the world around us, and also how our activities affect the health
of the world around us. If our food, water, and air are contaminated, they
can make us sick. If we are not careful about how we use the air, water, and
land, we can make ourselves and the world around us sick. By protecting our
environment, we protect our health.

Improving environmental health often begins when people notice that a
health problem is affecting not just one person or group, but is a problem for
the whole community. When a problem is shared, people are more likely to
work together to bring about change.

In this chapter we tell the story of a community health organization in
the town of Manglaralto, Ecuador, where health workers stopped a cholera
epidemic. Afterward, people in the community found ways to work together to
overcome other health problems as well.
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Health Promoters Stop Cholera

On the coast of Ecuador, for 6 months it is very dry and for 6 months it is
very wet. This makes it hard to grow food. There are few markets, and the
government does little to provide schools, health clinics, and other basic
services like clean water and sewers. When cholera struck the area in 1991,
most people were not prepared for it, and many became very sick.

Day after day, people brought family members to the local health center in
the town of Manglaralto. They were weak, trembling, feverish, and suffering
from terrible, watery diarrhea and dehydration (loss of too much water in the
body). The health promoters realized this was a cholera epidemic and many
people would die if they did not act quickly to stop it.

Because cholera contaminates drinking water and passes easily from one
person to the next, the health promoters knew that treating the sick people was
not enough. To prevent cholera from spreading, they would have to find a way
for everyone in Manglaralto and the nearby villages to have clean water and
safe toilets.

The health promoters began to organize the villagers who were still healthy,
and they asked local groups for help. They persuaded an organization that had
partners in other countries to give money to start an emergency program to
provide clean water and toilets.

Calling their project Salud para el Pueblo (“Health for the People” in
Spanish), the health promoters organized public health committees in every
village. Committee members selected “village health educators” who were
trained to teach people about water and sanitation (building and maintaining
toilets and washing hands to prevent the spread of germs). In this way, the
health promoters enabled the villagers themselves to take responsibility for
important parts of the fight against cholera and for environmental health in
their communities.

Having money to do
something was good, but it
was not enough. We needed
people to take action to do
the work it takes to prevent
cholera from spreading.
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HEALTH PROMOTERS STOP CHOLERA

Working together for change

The first thing the village health educators did was teach people how cholera
and other diseases that cause diarrhea can spread (see pages 47 to 54). Then
they helped each household and each village make sure its water supply was
clean (see pages 92 to 99). They also taught people how to stop dehydration,
the main cause of death from diarrhea, by making a rehydration drink of sugar
and salt in boiled water and giving it to children and anyone else who had
diarrhea (see page 53). They taught people in schools, churches, community
centers, and public gathering places to prevent cholera by washing their hands
and by building and using safe toilets. After a few weeks, the cholera had

nearly disappeared.
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But the health promoters knew they had more work to do to make sure cholera
would not strike again.

With help from local engineers, people came together to build piped
water systems, to improve pit toilets in every village, and to make sure every
household had enough water for bathing. The villagers themselves did the work,
and learned how to clean and maintain the water systems and toilets. They
also made sure animals were fenced in (to keep animal wastes out of the water
supply) and that water containers were covered to prevent disease-carrying
mosquitoes from breeding.

As this work went on, people from other villages joined in. Starting with
22 villages, Salud para el Pueblo reached 100 villages not long after it began.
Soon there was no cholera in the entire region, and other illnesses had been

reduced as well.
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What made this health organizing successful?

Salud para el Pueblo was very successful at stopping cholera and moving on to
solve other problems. This happened because the health promoters:

- worked with people in their homes. Salud para el Pueblo workers trained
people house by house to keep their water supply clean. This helped
the health teams learn about other problems and gain trust in the
community.

.

brought many groups together.
Local organizations, local
government, national and
international non-governmental
organizations (NGOs), and the
Ministry of Health all worked
together. This made sure all of
their resources and experiences
were available to help stop the
epidemic. Because they worked
together, they avoided the
problem of one organization
doing the same job as another
organization, or working against
one another.

valued people as the most important resource. They did not blame the
villagers for the health problems, and they did not

depend only on help from
outside the communities.
Instead, they used the
peoples’ own experience
to work toward a
common goal. They used
games, puppets, songs,
discussions, and popular
education activities

to bring people

together to share their
knowledge and abilities.
These activities

built self-confidence

and motivation as

the villagers saw how
their own knowledge and
participation solved serious
health problems.




HEALTH PROMOTERS STOP CHOLERA

How the vision of environmental health began to grow

Over time, the health promoters also realized disease-carrying insects were
breeding in trash and trash dumps. They held community meetings about the
need to clean up the streets and to improve the dumps. Each village formed

a group of “environmental health promoters” who organized work days for
everyone to pick up trash. With help from an engineer, the environmental
health promoters turned waste dumps into safe pits called sanitary landfills

(see page 412). Over the next few years, the promoters talked about starting a
recycling program (see page 404) to reduce the amount of trash in the landfills.
When an international agency donated a big truck to haul trash to the city,
they were able to do just that. The money earned from recycling helped pay for
gasoline and the costs of maintaining the truck.

By 1996, Salud para el Pueblo had built hundreds of toilets,
installed many piped water systems, dug 2 sanitary landfills,
started a recycling program, and began to help
people plant community gardens.

Then in 1997 disaster struck. The rainstorms known as El Nifio hit the coast
of Ecuador. For 6 months there were strong winds and rain nearly every day.
The winds tore up the trees, rain turned the hills to muddy landslides, and
the valleys filled with raging brown rivers. The rivers overflowed and changed
course, destroying whole villages. Toilets, water pipes, and years of hard work
were washed away.

As the hills collapsed, the work of Salud para el Pueblo nearly collapsed with
them. To better understand why this happened, we must look at the history of
the region.
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A hill with no trees is like a house with no roof

The hills and mountains on the coast of Ecuador were once covered in thick
tropical forests. Mangrove trees grew where fresh water from the rivers mixed
with salt water from the sea. The mangroves protected the coast from storms
and were home to many kinds of fish and shellfish. Bamboo trees grew along
the streams, keeping their banks from being worn down or washed away
(erosion). Forests were filled with giant ceibo trees that gave shade. Their deep
roots held water and soil. Carob trees grew on the steep mountain slopes,
holding the soil in place and keeping

the hillsides from falling down. . \ NN NSRS
Leaves from the trees enriched the
soil when they fell to the ground.

The forests were home to people,
and also to deer, birds, insects,
lizards, and countless other animals.
People built their houses out of
bamboo and palm tree leaves. There
were animals to hunt, wild berries
to eat, and water and rich soil for
gardens and small farms.

But over the last 100 years, many
of the trees were cut down to make
a railroad and to build houses. Then
a company from Japan came and cut
down most of the remaining trees,
using the railroad to carry the wood
to a port on the coast, and shipped
it to Japan. Because tropical forest
trees are very strong, they sold for
a good price. When the trees were
gone, the company left. The railroad
fell into disrepair. Over time, it was
abandoned.

Now, the mountains on the coast
of Ecuador look like a desert. The hills
are brown and there is no shade. In
the dry season, the soil blows away
and the air is full of dust. In the rainy
season, the soil turns to mud and the
hillsides tumble down. When the El
Nifio storms came in 1997, there were
no trees to protect the villagers from
their destructive force.
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Finding the root cause of the problem

When they saw how the rains washed away whole villages — taking the new
piped water systems and toilets with them — the health workers of Salud para
el Pueblo realized they needed to do different kinds of work to prevent disasters
like this in the future. Building water systems and promoting safe sanitation
only solved one part of the problem.

There is a saying in the villages: a hill with no trees is like a house with no
roof. This means trees protect the hills and prevent them from being eroded
in the wind and rain, just as a roof protects the people in a house. The health
workers began to see promoting tree planting and protecting natural resources
was as important as promoting health — because they are one and the same!

With this in mind, the health promoters started a tree-planting project. But
some villagers did not want to plant trees. One man named Eduardo refused to
join the tree-planting project.

“Too much work,” Eduardo said. “They just want us to work for nothing.” He
convinced some other villagers to go against the health promoters.

A health worker named Gloria in Eduardo’s village gathered people together
and organized an activity called “But why...?” to help everyone look more deeply
at why they lost their toilets and piped water.

Why were our water

and sanitation But why Because the rain turned the hillsides
were they : .
systems destroyed? washed to mud and the villages slid down
away? into the rivers, breaking all the

Because they
were washed
away in the
rainstorm.

water pipes and toilets.

But why did
the hillsides
collapse?

Because all
the trees
were cut

and sold for
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Planting trees is
too much work
when we have

no crops and no
money. We need
something that
will feed us now,
not in 10 years!

By asking “But why?” questions,
Gloria helped the villagers look at
all the ways their health problems
were related to their environment.
At the end of the discussion, most
of the villagers agreed it was
important to plant trees to prevent
erosion and protect the soil. But
Eduardo was still not convinced.

Learning to be an effective
environmental health promoter

Gloria returned to the health center discouraged. “Even though they
understand the importance of trees, they still will not do the work to plant
them,” she thought. “How can I convince them?” Just then, a bee flew into
the room and startled her. Gloria shooed it away, and then saw it fly out the
window and land on the red flower of a carob tree. This gave her a new idea.

The next day, Gloria gathered the villagers together again. She asked
another question, and Eduardo was the first to answer.

Ha! Of course
— we can cut
them down
and sell the
wood. But it will
take 10 years,
because trees
take that long

You need to earn more
money to improve your lives
now, not just in 10 years. You
also believe it is important to
plant trees. Is there any way
to earn money from trees?
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The other villagers thought hard, and this is the conversation they had:

These are all great

We can carve ideas! And they

We can raise : .
We can make livestock that handicrafts give us even more
pillows from the eat the pods of nuts of the easons haZ an

the carob tree.

cotton of the
silk-cotton tree
and sell them.

tagua palm. idea myself that I
wanted to share.
Does anybody here

like honey?

Gloria said, “If we grow trees with flowers that bees like, we can start a bee-
keeping project and sell the honey. It will take only 1 year for the flowers to
blossom.” The villagers liked this idea. Even Eduardo agreed to try planting
trees if he could learn how to produce honey.

Eduardo stopped Gloria as she was leaving. He told her, “When my
grandson was sick with diarrhea we made him a drink from the pods of the
carob tree. It cured him better than any medicine from the doctor. I think it
would be a good idea to plant carob trees. Then we can make the curing drink
and use the honey we produce to make it sweet.”

Gloria returned to the health center excited about these new projects. After
thinking about how the meetings had gone, she realized it would never work
for her to tell the villagers what to do. She had to learn to see things with their
eyes, hear their ideas, and understand their needs if she was to be an effective

environmental health promoter.

9
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Understanding and Mobilizing
for Community Health

When Gloria and other health promoters realized many people in Manglaralto
and the surrounding region were getting sick, they quickly knew the problem
was cholera, a community health problem with an environmental cause:
contaminated water. The health promoters and village health educators went
from house to house to educate everyone about the problem and what to do. Once
the success of the basic treatments had earned people’s trust, the community
began to work on the root causes of the cholera and other health problems.

Working on the root causes through community participation and
education, the community was able to begin making many environmental
health improvements. With each improvement, the villagers gained greater
confidence in their ability to change their own lives.

It is necessary to ask many questions and collect information in various
ways to find the cause of a health problem. Often there are strong conflicts in
a community that require long processes of discussion and struggle to resolve.
While each community will find its own way toward making changes and
use different activities as it organizes, the experiences of Salud para el Pueblo
give some examples of how communities can learn about the root causes of
environmental health problems and work to change them.

11
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UNDERSTANDING AND MOBILIZING FOR COMMUNITY HEALTH

Mobilizing for Environmental Health

After many years of poverty and isolation, the people living on those muddy
hills on the coast of Ecuador were discouraged. They did not know how to
improve their lives. Everyday life was so hard, it was difficult to believe in or
plan for a better future.

By working to solve the immediate health problem — cholera — Gloria and
the health workers of Salud para el Pueblo saved many lives. The success of the
health promoters, local organizations, and the villagers in working together to

stop the epidemic motivated and prepared them to overcome other problems

as well. When the big storm destroyed much of their work, they were able to
organize and recover from the storm’s damage. Then they were able to move on
to solve other problems. Their work to make communities healthier continues,
as they improve present-day conditions and build for the future.

Work to understand root causes
Health problems may be caused by many things:

germs, toxic chemicals,

accidents, hunger,
exposure to extreme

cold or heat, and so on.

These are examples of
immediate causes of
illness. Illnesses have
many immediate
causes, but they also
have root causes.

Identifying root
causes can help us to
identify what we may
need to do to solve the
problem in the long
term. You can see how
using the “But why...?”
activity, as Gloria did
(see page 7), can help
people understand how
a single problem may
have several different
root causes.

Why did so many
people get sick

with cholera? This is a physical

Because there cause of illness.

were germs in
the water.

But why

were there
erms in

tge water?

Because we
do not have
toilets that
keep germs
out.

have good
toilets?

Because
we have no
money to
build them.

Thisisan
environmental
cause of illness.

This is an economic
cause of illness.



MOBILIZING FOR ENVIRONMENTAL HEALTH

Change takes time

Improving environmental health does not happen quickly. In Manglaralto,
the health workers first treated cholera by giving rehydration drink and also
worked to prevent it by making the water clean. Then they organized the
community to build new water systems and
pit toilets to prevent cholera in the future.

But it was only after the big storm came and
washed away all of these improvements that
they understood the problems of erosion and
flooding caused by deforestation (the loss of
trees). They needed this understanding of root
causes to be able to make lasting changes.

Improvements in
environmental
health happen

step by step.
Have patience.
Sometimes change
that happens
quickly wears
away just as

Sometimes, we must struggle and fail
several times before we succeed. Often, it
is only by seeing what does not work that
we learn what does — and why. Improving
environmental health takes time because it often requires
4 different kinds of changes:

—
)
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- changes to improve water systems, housing, or other
things we build for ourselves (infrastructure).

7
%
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» changes in what we buy, such as refusing to buy junk
food, toxic cleaning products, or products wrapped in

plastic (consumption).

«» changes in our habits, such as regular hand washing, separating trash so
more can be recycled, or growing crops in new ways (behavior).

« changes in how much power local people, corporations, central
governments, and others have in making decisions that affect the
environment (political).

All of these changes take time and affect each other.

590590998 X Work with young people

One way to make sure change lasts is to work with

We must be the young people, because they will take what they learn
ch«ge we wish fo into the future. Each of us, no matter what age we
see in the world. are, can adopt the attitude of a young person — to

— always be willing to learn and try new things.
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UNDERSTANDING AND MOBILIZING FOR COMMUNITY HEALTH

Activities for Learning and Mobilizing

Group activities can help people understand root causes of health problems and
make plans for change. Which activities you use will depend on what you need
to know, what you hope to do, and what resources are available. Activities can:

« Bring people together to identify common problems.

« Find out what people feel they need most.

« Gather information about what is causing a health problem.

» Analyze problems to discover their immediate causes and their root causes.

« Gather all points of view in the community. A project will not be successful
if some groups or opinions are left out. People will not want to help if their
opinions are ignored!

Environmental health is always a community issue, and requires people working
together to make improvements. Whether the goal is to reduce the risk of an
epidemic, to plant a community garden, to improve the health and safety of
people living near a factory or working in a mine, or to address some other
environmental health issue, the more people have a shared understanding of the
problem and a shared commitment to solving it, the more successful they will be.

Women need a voice

In some communities, women and girls are more likely to participate in
organized activities if they are in a group separate from men. The women’s
group then presents their ideas to the larger group. This way, women and girls
have a chance to speak in a strong united voice before the whole community.
By strengthening the voice of women and girls, and building their leadership
skills, the whole community is made stronger.

During monthly bleeding
we are not permitted to
use the toilets.

The toilets
are not safe
for children.

TOILETS
Too far from my house.
Safer to g0 in the bugh.
No way fo wash.
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If you want to solve a problem, work with the people affected by the problem.



ACTIVITIES FOR LEARNING AND MOBILIZING

Guided discussion

To have a shared understanding of health problems, people need to talk to
each other. A guided discussion is a way for a group of people to talk to each
other and to ask and answer specific questions. The “But why...>” activity (see
pages 7, 12, 38, 48, and 422) is one kind of guided discussion. Drawings for
Discussion (see pages 59 and 260) and Body mapping (see page 266) are also
kinds of guided discussions.

The person who guides the discussion is sometimes called a facilitator or
animator. Most of the activities in this book require a facilitator to make sure
each person participates to the best of his or her
ability, and to help make sure the discussion
or activity leads to action.

Community mapping
Community mapping is an activity in
which people make a map together
based on what they see and know
about their community. By making a
community health map, you can learn:

« where health problems are.
« who these problems affect.

« how these health problems may
happen because of conditions in

the environment. Make maps with pens or paint on paper,

or on the ground with rocks, sticks, and
Making a map can help people see anything else available.
patterns in health problems, begin

to identify root causes of these problems, and see how conditions in the
community have changed over time. A map can also help people identify
important community resources and strengths they may not have been aware
of. And mapping can be used as a step in protecting important traditional or
sacred places. (For examples of mapping, see pages 68, 164, and 444.)

Finding out what a community needs

People often have different opinions about what the problems are in their
community and how best to fix them. Making everyone aware of the range of
problems that exists and the various causes of the problems, and helping people
decide which ones to work on in the short and long term is sometimes called

a “needs assessment.” (For more examples of needs assessment activities, see
pages 72, 110, and 221.) A good needs assessment process can help make sure
everyone’s needs and abilities are considered in planning.
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Health walks

During a health walk, people take
a closer look at their community.
They try to find things that may
be causing health problems,
such as an unsafe water
source, a polluting business,
or a lack of firewood.

When a health walk is

done as a group, people

share with each other

the different things they
know about problems. Then
they can work together on
possible solutions. The more
people involved, the better.
(For examples of health walks,
see pages 391 and 443.)

Change over time

Another way to understand problems and needs in a community is to compare

conditions now to how it was in the past. Then think about how you would like

it to be in the future. One way to do this is to gather stories from elders in your
community.

Encouraging young people in the community to lead these activities helps
build respect and understanding between the generations. It also helps preserve
those community traditions that everyone wants to keep.

A community timeline can help people understand how changes have
occurred from generation to generation, and take into account significant
events such as a road being paved, a factory opening, a dam being built, and
so on. Mapping environmental changes is another way to share knowlege of
community history through pictures or maps of changes over time in fields,
farms, forests, settlements, rivers and lakes. (For an example, see page 164.)

Drawing activities

Making and looking at drawings can help us see solutions to problems that we
might not see otherwise. Drawings can be used to start guided discussions,
and drawing can be a way for people who cannot read or write well to express
themselves and to participate in group leadership. (For examples of drawing
activities, see pages 50, 54, and 275.)



Some communities work together
to paint pictures on the walls of
buildings (murals) that express
their problems and hopes for a
better, healthier future. (For ideas
on making and using drawings
in community education, see
Hesperian’s book, Helping Health
Workers Learn.)

Community surveys
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Community surveys are an organized way to gather information. They can
be used to find out what health issues people have, to consider similarities
and differences in what people think or believe, or to measure the support for
different plans or actions in the community.

Theater

In a survey, the same questions are
asked in the same way to all of the
people participating. Surveys can be
done in homes, workplaces, schools,
places of worship, other gathering
places, or even over the telephone or
by post.

Surveys allow people to share
their thoughts privately, without
having to come to meetings or other
public events. They can be a way
for people who might be afraid, or
who are not allowed to participate
in the community decision making
process, to have their concerns and
ideas considered. (For an example of
a community health survey, see pages
500 to 505, “Communities affected by
oil organize a health study.”)

Theater is a way to explore problems and propose solutions while entertaining
and having fun. People can act out their own experiences and imagine the
experiences of others. Some issues and conflicts may be easier to consider if
they are portrayed in another time and place. (See the next page for ways to

use theater.)



UNDERSTANDING AND MOBILIZING FOR COMMUNITY HEALTH

Sociodrama

A sociodrama allows people to act out a problem and demonstrate some of
its causes and effects. An example of how sociodrama is used to talk about a
forest resource conflict is on pages 186 to 188.

Sociodramas can bring
up lots of emotions. Some
community organizers like to
end by having people sing a
song together or do some other
‘cooperation’ activity.

Interactive theater is a kind
of sociodrama in which everyone
both watches and participates.
Any person in the audience can
tell the actors to stop, and then
can take the place of an actor
and act out a different solution
to the problem. This is especially
helpful in situations where
people take turns playing the

L

role of the person who has little Any story can be turned into a sociodrama as long as
Or N0 poOwer. it has characters and a problem to be worked out.
Role play

A role play does not require as much preparation as a sociodrama, and

can help explain different points of view or resolve conflicts. People act out
different roles in real-life situations to show what they would do. You can
discuss and repeat a role play to understand why people behave a certain way.

Changing the way people in power act is easy on the stage, but very
difficult in real life. Using a drama to practice how we interact with people
who have power over us helps people prepare different ways to respond to
power in real life.

Puppet show

A puppet show uses puppets
instead of people to act out the
story of a community conflict.
They make people laugh, and can
help them see things in ways they
are not used to. Some people find
it easier to talk through puppets
than to act on a stage.
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A Guide to Which Activity to Use When

The activities in this book are good for exploring the
particular environmental health issues of the chapters in
which they are described. And they can also help
you move forward while organizing in your
community. They can:

« help identify problems or start a
conversation about a particular subject
(see pages 59, 69, 72, 260, and 468).

« help a group make decisions or choose
between different needs and options
(see pages 138 and 191).

» help to gather information,
share knowledge, and change
the way we look at our
environment and ourselves
(see pages 50, 54, 90, 391,
and 443).

» help to learn new ideas, to
relearn ideas we already knew
or to learn old ideas in a new
way (see pages 158, 284, 289,
336, and 514).

R * « help to begin organizing to

g solve a particular problem (see

pages 110, 164, 221, and 275).

» help to teach difficult ideas or
understand and resolve conflicts
(see pages 110 and 186).

Some activities can be used together, such as
making community maps during or after a health
walk, or using a role play as part of a needs
assessment activity. What is most important is
that activities help people to gather information,
share knowledge, and deepen understanding.
This will support their organizing,
empowerment, and work to solve the
root causes of community health
problems.
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How we use natural resources affects our health and the health of our
communities. Because everyone uses natural resources, we all have some part
to play in protecting, preserving, and sharing these resources.

Unfortunately, natural resources are not shared equally among everyone.
The poor use the least, and the rich use the most. Powerful corporations,
governments, and militaries often take a large share of natural resources.
Even within a single community, wealthier people use more natural resources
than poor people. Often the poor are forced to fight among themselves for
what is left. This unfair distribution of resources leads to serious health
problems for the poor.

We can talk about conserving natural resources all day long, but so long as
inequality continues, environmental health will be a right only for the few who

have wealth and power and not the many who need these resources for daily
survival. As the Indian leader Mahatma Ghandi said, “There is enough for
everyone’s need, but not for everyone’s greed.”
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Causes of Environmental Health Problems

One way to think about causes of environmental health problems is:

« scarcity (not enough) of essential things we need for a
healthy life, such as clean air and water, healthy soil
and forests, safe and comfortable shelter, and safe
working conditions.

- excess (too much) of harmful things we do not need, such
as trash, toxic chemicals, pollution, and junk food.

In the story from Ecuador (see Chapter 1), health problems

were caused by the scarcity of basic necessities such as clean water, toilets,
and trees. In a story from Bhopal, India (see Chapter 4), health problems were
caused by an excess of toxic chemicals.

In each story, improving environmental health depended on people preventing
the conditions that caused both a scarcity of essential resources for life and an
excess of pollution. By protecting our communities and our natural resources, we
are protecting the future for our children, and our children’s children.




CAUSES OF ENVIRONMENTAL HEALTH PROBLEMS

Too many people, too few resources?

The amount of water, trees, minerals, and other natural resources on Earth is
limited, while the number of people using these resources is growing rapidly.
But the number of people is not the real problem. The problem is how these
natural resources are distributed and used. Any time one person or a group

of people uses more than their fair share of resources, or causes an excess of
pollution, this imbalance can lead to environmental health problems for others.

The rich man’s explanation of
poverty and environmental
destruction: Too many people,
too little land and resources.

The poor people’s explanation
of poverty and environmental
destruction: Unfair distribution
of land and resources, too much
in the hands of too few.

Some people believe the best way to prevent harm to our environment is to
reduce the number of people. This way of thinking leads to ‘population control’
programs. These programs have failed to improve the lives of people anywhere
because they do not address the root causes of environmental destruction,
poverty, and poor health. When families have the resources they need to live
with health and dignity, many choose to have fewer children. Only when
communities, governments, and development programs plan for the survival of
children, and the improvement of the social, political, and economic status of
women, will the so-called “population problem” be solved.

But reducing the number of people in the world will not address the problem
of the unequal use of resources. The best way to reduce the harmful effect
people have on the environment is for the rich to use fewer resources, and to use
them in a way that conserves resources for the future and does not create an
excess of pollution. By first changing the behavior of those who use the most, we
can begin to make sure there will be enough for a healthy life for everyone.
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Corporate control is bad for our health

The health crisis on the coast of Ecuador (see Chapter 1) was caused by a big
corporation that paid local people to clear the forest. Not only did people lose
the trees that kept the soil healthy and protected them from storms, they also
lost important resources for daily survival such as food, fuel wood, medicines,
fiber, and other basic needs. When a resource like a large forest cannot be put
back, it is the same as if it had been stolen — from nature, from communities
who rely on it, and from future generations.

When corporations control resources — whether timber, oil, water, seeds,
or the labor power of people themselves — they gain profit for themselves, and
have little reason to protect or improve the lives of the people who need those
resources to survive. Corporations may provide short-term jobs or income, but
if their interest is to export local resources, when those resources are gone they
will leave too. And people will be left in deeper poverty than before.

When we have cut down the last
tree, polluted the last river, and
cooked the last fish, then we will

realize that we can't eat mOmesj!




CAUSES OF ENVIRONMENTAL HEALTH PROBLEMS

Building community institutions

Fair and equal control of natural resources means that all people have a voice
in decisions about how natural resources are used and shared. Fair and equal
control can take many forms, but all are based in education and organization
of people to work together for change.

Environmental health is always a community issue. People must work
together, as a community, to protect the resources they share in common. To
work together over the long term, people usually form some sort of community
group or institution.

When the cholera epidemic began to spread in Ecuador, Salud para
el Pueblo organized public health committees to raise awareness and get
people to act. To better respond to the cholera epidemic, the public health
committees offered knowledge (how to make rehydration drink) and services
(building new toilets and water systems). They also helped to restore and
strengthen their communities by maintaining a health clinic, and providing
health education and training at schools, parks, and in people’s homes.
And they inspired other people to form groups and institutions, such as the
environmental health promoters and the recycling program.

Salud para el Pueblo also worked with

organizations from outside their communities
to provide money, engineering skills,
medicines, and other resources.
They made sure these resources were used
and managed by the villagers themselves.
The communities were also involved
in the planning and decision making
about expanding the program.

When each village
formed a committee
of health promoters,
they were able to
decide which health
problems were most
important to resolve.

When governments do not provide for the basic needs of their people,
the people must build institutions for themselves, as Salud para el Pueblo did,
to make sure the future is healthy. Often, when communities organize, the
government then responds by fulfilling its responsibilities to the people.

The different resource needs of men and women; of workers, farmers,
foresters, and ranchers; and of industries, land developers, and others, can
bring conflict into your community and your organization. Sometimes
problems can be particularly difficult, such as balancing short-term needs for
income and long-term health needs. Building strong community institutions
often takes so much time because recognizing these differences and trying to
settle these conflicts is difficult. Making long-term health a goal, and finding
ways for everyone to work toward meeting this goal together, can help resolve
difficult conflicts and build strong institutions that protect the common good.
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Making Our Communities Sustainable

Sustainability means the ability to keep something going for a long time.
Whether we are talking about a community institution such as a health clinic
or recycling program, or a natural resource such as a forest, field, or spring, if
it is not developed and used in sustainable ways, serious environmental health
problems may result.

Sustainability also means being able to meet the daily needs of people
now while planning for the needs of future generations. One of the greatest
challenges facing people today is trying to meet all of our needs without
harming the environment that feeds, houses, and clothes us, that gives us
water, energy, and medicine, and is the very source of our survival.

All around us we see the signs of development that is not sustainable.
There is an increasing scarcity of healthy food, clean air and water, and safe
livelihoods. And there is an excess of pollution, deforestation, and illness.
When communities grow in ways that are not sustainable, they create big
problems for themselves and for future generations.

Throughout this book, especially in the stories we have collected, we give
examples of some basic principles of sustainability. Some of the most important
principles are described in the following pages.
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MAKING OUR COMMUNITIES SUSTAINABLE

Respecting the web of life

The natural world is made up of a great variety of living things. The scientific
word for the great number of different kinds of people, plants, animals, and
insects that live on Earth is biodiversity. Long before scientists gave this name
to the variety of living things, many people taught their children about the web
of life. Just as a spider’s web is made strong by the many threads connecting it,
biodiversity depends on the web of life connecting all living things.

For example, people gather fruits to eat, which have nutrients that keep
them healthy. These fruits grow on trees and bushes pollinated by insects.
Without pollination, the fruit will not grow. Birds eat the insects, and the
birds are hunted by foxes. A balance in the web of life means that there are
just enough flowers, insects, birds, and foxes for all to live in the area. If you
kill too many foxes, maybe because they are killing your
chickens, then perhaps the number of birds will grow
and they will eat too many of the insects.

In this way, killing too many foxes can

mean you have less fruit as well. &

An important part of protecting human health,‘now and
in the future, is protecting the web of life.

Unfortunately, the world is facing a great loss of biodiversity, with many plants
and animals disappearing every year. Biodiversity is valuable in itself, but it is
also valuable in the many ways this web of life protects human health.
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Damage to the web of life leads to new illnesses

Loss of biodiversity means there are fewer kinds of plants and animals, and
the natural balance among plants, animals, and people is disturbed.

This can cause new illnesses. Here are 2 examples of how a loss of biodiversity
from deforestation caused new illnesses:

+ Where people cut down tropical forests for farms and towns in Africa,
there have been outbreaks of leishmaniasis, yellow fever, and sleeping
sickness. These are diseases spread by insects that thrived when water
pooled instead of being absorbed by the soil, and the animals that eat the
insects lost their forest homes.

« When large numbers of trees were cut down in North America, the
number of white-footed mice grew because their food supply increased
and the number of animals that hunted them got smaller. These mice
carried an illness called Lyme disease, which then spread to people.

Plant medicines depend on biodiversity
Most medicines are made from plants.
When forests are cut down, and
rivers and wetlands dry up, we
lose many of these plants. We also
lose traditional knowledge of how
to use these plants for healing.

Protecting biodiversity and the
web of life protects our cultures
and our healing traditions.
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A healthy diet depends

Ao
on biodiversity <
Good health depends on eating People who use medicinal plants often
a variety of foods, such as fruits, cultivate and care for them, protecting
vegetables, grains, and wild foods such both biodiversity and traditions.

as berries, fish, and game. When we

lose biodiversity, we lose many of the foods we rely on for a healthy diet. Then
entire communities are faced with the health
problems that come from poor nutrition.

Gloria, the health worker with Salud para
el Pueblo, understood the web of life. Because
honey bees need flowers to make honey, and
flowering trees need bees to help them bear
fruit, planting trees and raising bees helped
the community produce food and restore the

Planting a variety of crops

romotes both biodiversit
P and a healthy diet. y web of life at the same time.



MAKING OUR COMMUNITIES SUSTAINABLE

Biodiversity improves crop yields

All food crops, including rice, maize, and wheat, were cultivated over thousands
of years from wild plants. These crops still depend on insects and other animal
life to grow well.

Industrial farming, with its use of big farm machines and toxic chemicals,
promises bigger crop yields. But these chemicals kill helpful plants and insects,
and damage the soil. If production increases, usually it is for one crop only, and
only for a short time. After several years, there is less food and fewer varieties
of the foods necessary for good health.
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Sustainable farming depends on and protects biodiversity.

Farms can produce more crops and suffer fewer pest problems with sustainable
methods. These methods promote healthy insect and animal life, enrich soil
with natural fertilizers, and protect land with trees and plants (see Chapter 15).
A diverse crop yield provides improved nutrition and better health for all.

Biodiversity protects water resources

Both deforestation and industrial farming lead to a loss of soil moisture and
streams drying up in the dry season. Chemical fertilizers and pesticides run off
industrial farms and pollute rivers and lakes.

Biodiversity protects communities

Many different livelihoods depend on access to natural resources. When those
resources disappear, poverty grows. In farming areas, industrial farming
increases debt for some and landlessness for many others.
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Restoring the web of life

In the web of life, when a living thing dies, it affects many others, including
people. In the story in Chapter 1, when the people of Manglaralto lost their
forest, they also lost food sources and income. When the storms struck, they
lost their homes as well. When they started replanting trees, the villagers
found they were doing more than preventing erosion or producing honey. Their
work to restore the land to a state of health brought back many plants and
animals important to the health of their communities.

The soil grows crops

Fertilizer
feeds
the soil

Farmers who farm
sustainably use the
nutrient cycle to
maintain rich soil.

Animal manure becg:ﬁ
can be turned animal
into fertilizer

manure

Working with Nature

In nature, nothing is wasted because .

everything has a use or a purpose. riON
One way nature reuses resources : - ﬂ [
without waste is by working in D

A R

circles, or cycles. X
N

Unfortunately, natural cycles

have been disrupted by people and
industry, and this has led to serious
environmental health problems.
One example of what happens
when natural cycles are disrupted
is global warming (see page 33).

Clouds make rain, sending water to the earth...
Water evaporates to form clouds....



WORKING WITH NATURE

How we can copy natural cycles
Environmental health promoters
in the Philippines have a saying:

What comes
from the earth
must return to
the earth.

By understanding the importance

of returning to the earth what comes from

the earth, we can copy nature and protect our
natural resources and health. The cycles we create
in our homes, communities, and factories are small
steps we can take toward improving environmental health. For example,
composting, and reusing or recycling glass bottles and tin cans, are ways
to follow nature’s example by creating a cycle instead of a waste dump.

How industry can copy natural cycles
Environmental health promoters in the
Philippines also have another saying:

What comes
from the factory

must return to
the factory.

Industry causes the most toxic pollution.
But even industry can learn from natural cycles to reuse /// ‘
energy and materials in a process called clean production.

The first step would be for industry to take back all the waste it creates. If
wastes, such as toxic chemicals, cannot be recycled, industry must safely
dispose of them, and reduce and eventually eliminate their use. If industry

is to have a place in a sustainable future, it must be based on prevention,
precaution, and the right to health for all, not on the right to profit from
danger, dumping, and disease.

By using fewer resources, and
recycling and reusing what
they do use, industry can
reduce the harm it causes to our
environmental health.
ST )
=24 ) - E
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Preventing harm from pollution

Pollution is the harm to people and the environment caused by an excess of
poisonous or toxic substances from peoples’ activities, especially wastes from
industry, transportation, and agriculture. Toxic pollution travels through the
environment in our air, water, and soil.

Most pollution comes from things we use and are exposed to in our daily
lives. The most common ways people are exposed to toxic pollution include:

- smoke from fires, especially when plastic is burned. We breathe in toxic
smoke, and toxic ash pollutes our drinking water and our crop land.

- smoke from factories that pollutes air, water, and soil.

« chemicals used in factories, mining, and oil drilling and production that
are dumped into water sources, and also pollute the air and land.

- pesticides used and handled near food, water sources, and at home.
When sprayed, they travel far through the air, causing great harm.

« chemicals in batteries, paints, dyes, and from making electronics that
harm the people who work with them.

- motor exhaust from automobiles that pollutes air, water, and soil.

Toxic pollution causes serious harm to people, plants, and animals not only
where it is released but also far from the source. Protecting ourselves from
the harm caused by pollution and toxic substances is an important part of
sustainability (see pages 42, 368, 410, 440, and Chapters 14, 16 and 20 to 23).

The precautionary principle

In their search for new products and more profit, corporations have developed
thousands of chemicals that never existed in nature. Most of these chemicals
have not been tested to prove they are safe. Still, they are used in products
sold to us every day. Even when people think some of these chemicals might be
harmful, if they cannot prove beyond a doubt that a chemical is dangerous, it
cannot be kept off the market — or out of our bodies.

Some community leaders and scientists use what they call the precautionary

principle to guide decision making. The precautionary principle says:
If there is reason to believe that something may cause

MMS harm, even if we do not know for certain, then it is

better to avoid it than to risk doing harm.

An ounce of T .
This principle is the opposite of what most

countries have now. Now you have to show that
something is harmful before it can be stopped.

VYVIVYIVYVY  We call it the Dead Bodies Principle.

prevention is worth

a POMV\C[ O{ cure.
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Global warming

All over the world, the web of life is being torn apart. Deforestation, increased
pollution of our water and air, and loss of wildlife are all visible examples. Less
visible is the increase in temperature caused by pollution.

This problem, called global warming, is changing the climate (what the
weather is like in a place over a long period of time) in most parts of the world.
What seem like small increases in temperature are leading to big changes. Some
places are having more floods and severe storms, and other places are having
less rain and more droughts. Climate change caused by global warming is
causing disasters all around the world, year after year, creating serious problems
for people’s health.

« Flooding, severe storms, and drought cause crop loss, famine, destruction of

homes, mass migration, injury, and death.

« Diseases worsen or spread because changing weather brings more insects
and disease-carrying animals, and lets them move to new places.

» Hotter temperatures sometimes lead to increased illness and death.

Root causes of global warming

The environment has a natural ability to absorb pollution. But if too much
pollution is put into the environment, the earth cannot absorb it. Over the last
100 years, when people started to remove and burn large amounts of fossil fuels
such as oil and coal, the amount of pollution released into the environment
increased faster than ever before. This is one of the root causes of global
warming. Also, some chemicals invented for manufacturing pollute the air and
cannot be absorbed. They too contribute to global warming.

Another root cause of global warming is the unfair, unequal, and
unsustainable use of resources. Wealthy countries such as the United States of
America started global warming by using too many resources and causing too
much pollution in pursuit of higher profits
and a higher standard of living. When
poorer countries start following the same
unsustainable paths toward development,
the pollution becomes even more impossible
for the earth to bear. To prevent disasters
caused by global warming, like the ones
listed above and worse ones still to come,
both developed and “underdeveloped”
countries must change to a sustainable use
of resources. We especially need to stop
depending on fossil fuels and start using
more clean energy (see Chapter 23).
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Environmental
Rights and Justice

Every person in every community has the right to health, and to a safe and
healthy environment. Unfortunately, these rights are often not respected.
Many people suffer from serious health problems caused by a scarcity of basic
necessities and an excess of harmful substances. The most vulnerable people
are those who have low status because of race, ethnicity, religion, gender, class,
caste, poverty, or for other reasons. They usually suffer first, and worst.

The struggle to live in a healthy, safe, productive, and enjoyable environment
by communities whose rights are not well respected by people in power is
sometimes called the struggle for environmental justice.

There are many stories from around the world of communities suffering
unjustly from environmental health disasters, just as many stories can be told of
people organizing to protect and defend their right to health and environmental
justice in the wake of these disasters. This chapter tells such a story.
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The Bhopal Toxic Gas Disaster

On the night of December 3, 1984, in the city of Bhopal, India, a terrible
disaster happened. A pesticide factory in a crowded and poor neighborhood of
Bhopal leaked many tons of poison gas into the air. The warning system in the
factory was turned off, so the community heard no alarms of any kind.

One survivor, Aziza Sultan, remembers:

I woke in the night to the sound of
my baby coughing badly. The room
was filled with a white cloud. I heard
people shouting ‘Run! Run!’ Then I
started coughing with each breath as
it I was breathing in fire.

Another survivor, Champa Devi Shukla, remembers:

It felt like somebody
had filled my body
with red chilies,
my eyes had tears
coming out, my nose
was watering, I had
froth in my mouth.

People just got up and ran in
whatever they were wearing,
even if they were wearing
nothing at all. They were only
concerned with saving their

lives and the lives of their
loved ones, so they just ran.

The poison gas killed many people that night. After 3 days 8,000 people had
died. But this was not the end of the disaster. In fact, it was only the beginning.

Over the next 20 years, more than 20,000 people died from the poison
that remained in their bodies. Many more developed terrible illnesses,
including pain and difficulty breathing, constant cough, fever, loss of feeling
in their arms and legs, weakness, fear, depression, and cancer. Children and
grandchildren of the survivors suffer from severe birth defects, including
withered limbs, slow growth, and many different reproductive and nervous
system problems. More than 150,000 people have been harmed by the poison
gas released that night in Bhopal.
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The Struggle for Rights and Justice

To this day, the site of the toxic gas leak has never been cleaned up and the
abandoned factory remains as a deadly reminder of the disaster. Piles of toxic
chemicals still lie in the open air, and the groundwater beneath the city is
poisoned. Many people never received the medical treatment they needed for
their health problems. For these reasons, the people of Bhopal do not think of
the disaster as something that happened in the past only. They see it as an
ongoing disaster they must face every day.

The pesticide factory was owned by a multinational corporation (a big
company that works in many countries) called Union Carbide. Survivors of
the disaster knew it was not right that their lives had been so damaged by
the disaster. The people affected did not have money to treat their illnesses
or to care for their family members who could no longer work. They wanted
the company to take responsibility. But Union Carbide said the disaster was
caused by a worker in the factory, and refused to take any responsibility.

Like other people struggling for rights and justice, the people affected by
the Bhopal disaster knew that their poverty not only made their problems
worse — it was a large part of why the disaster happened in the first place.
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Why did the disaster happen?

The Bhopal disaster was, and is, a horrible event that should never have
happened. But, as horrible as it was, it is not surprising. The “But why...?”
activity can help understand the root causes of the Bhopal disaster.

Because the factory
was located in a
crowded and poor
part of the city.
1

AN \

Why were so many
people harmed
by the chemical

But why Because the

i was the company and
disaster? factory government were
located not concerned

there? about poor

people’s safety.

All over the world, corporations build their polluting factories, toxic dumps, and other
dangerous industrial projects among people who are most oppressed by poverty and low
status. In this way, poor countries and communities become dumping grounds for toxic
industries, products, and pollution. This is why protecting environmental health is not
just a matter of each of us changing the products we use and how we dispose of them, but

of all of us challenging how the powerful abuse their power and how the most vulnerable
among us are made to suffer damage to their health.

But why can
they make
a bigger

Because they could
make a bigger
profit there.

Because they can
pay workers less and
ignore the health
and safety of workers

and people nearby.

But why was an
American company
making pesticides

in India?

But why do the US and
Indian governments let
them get away with this?
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The international campaign for justice in Bhopal

Survivors of the Bhopal gas leak worked together to

bring attention to their suffering and to make the Never
company take responsibility. They organized again!
hunger strikes, and refused to eat until they were
heard. They marched with no food or water for
750 kilometers (466 miles) to the state
capital. They also marched to
the national capital to demand
justice. Women set up a tent in
front of the office of the state’s
chief minister. They camped out
there for 3 months. Every day
from dawn to dusk they chanted
their demands.

Several years after the disaster,
a court ordered Union Carbide to pay
$470 million to the Indian government. This was an important victory, but it
was not enough. Most of that money never reached the survivors.

Soon after, Union Carbide was sold to another multinational corporation
called Dow Chemical. Dow Chemical also refused to take responsibility or to
help the affected people get treatment. Neither the government of India, where
the disaster happened, nor the government of the United States, where both
corporations are based, is willing to bring to justice the top corporate officials
responsible for the disaster.

The survivors organized an international campaign to continue their
struggle for justice. They built support among students, environmental groups,
and human rights organizations. With support from people all over the world,
the Bhopal survivors delivered their demands for justice to the headquarters of
Union Carbide and Dow Chemical Company. The survivors inspired others to
go on hunger strikes and to take actions to bring attention to their suffering.
And through it all, they have supported their families, organized their own
health care (see page 345), supported victims of other toxic disasters, and
survived.

The rallying cry of the campaign for justice in Bhopal is “Bhopal, never
again!” Their goal is to prevent similar environmental disasters in the future.
By making their struggle international, they have taught people around the
world important lessons about the long-term effects of toxic exposure. The
Bhopal survivors have shown industrial accidents can happen at any time, and
that the poor are always more affected by them than anyone else. Their struggle
for rights and justice has become a model for community organizers everywhere.
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How Toxic Substances Get into our Bodies

Eating and drinking Breathing and Through th_e skin
(ingestion) (inhalation) (absorption)

The longer someone is exposed to (in direct contact with) a toxic chemical, the
more harm it can cause. In Bhopal, thousands of people were exposed all at
once by breathing the gas and getting it on their skin. This was the immediate
disaster. Because the chemical disaster was not cleaned up and the chemicals
spread widely throughout the areas around the factory, the poison got into the
soil and the groundwater beneath the city. Now, many years later, people are
drinking water with the poison in it. This is part of the ongoing disaster.

Whether in a large-scale toxic exposure such as the one in Bhopal or a
simple exposure to toxics in paints, solvents, or other ordinary products, the
first thing to do is to get away from the chemicals, or get them away from you,
so that the exposure does not last. After that, work to prevent future exposures.
(For more about health problems from toxic chemicals, see Chapter 16.)

A health clinic designed to protect the environment

People in Bhopal are fighting for environmental justice. At the same time,

they are working to heal from the disaster. Survivors and other volunteers
started the Sambhavna Clinic to provide health care to the whole community,
regardless of ability to pay, or religious or caste differences. Sambhavna means
“possibility” in the Sanskrit and Hindi languages.
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The Sambhavna Clinic is a model of environmental health. It was built and
operates as safely and sustainably as possible. For example:

» Only hot water and soap are used to clean the clinic, to make sure that
no one is harmed by toxic cleaning products.

Clinic workers started a garden to grow plant medicines. No chemicals
are used in the garden. People treated at the clinic work in the garden
and collect their own herbs for treatment.

When new clinic buildings are needed, only nontoxic building materials
are used. The buildings use local materials, and are designed to allow
natural light and air to pass through.

Rainwater is collected from tiled roofs during the wet season and stored
in underground tanks, providing water for the dry season.

After water is used for washing,
it is piped into a pond and then
irrigates the grounds and
the herb garden.

Electricity is made
by solar panels,
which cause very
little pollution.

The Sambhavna Clinic shows how achieving health for all means not only
treating the sick, but preventing illness in the first place. Their example of
reducing harm from toxics can be followed in schools, businesses, government
offices, and our homes. But even if we change our homes and institutions

to make them healthier and more sustainable, all of us, especially the most
vulnerable, are still at risk, as long as industries continue to produce and use
toxic substances. (To learn more about the Sambhavna Clinic, see page 345.)
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Working for change

By organizing their community to struggle for long-term health and well-being,
the survivors of Bhopal have inspired people around the world to act for
environmental rights and justice. These principles of organizing to reduce
harm from toxic chemicals have proven useful:

- Avoid toxics in daily life. Use nontoxic chemicals for cleaning at home, in
community institutions, or at the workplace (see pages 372 to 374). Do
not use chemical pesticides or fertilizers in the garden, eat food grown
without chemicals, and wash fruits and vegetables carefully before
eating (see Chapter 14). Because we are likely to be exposed to toxics
in our communities, we must pressure governments to stop allowing
corporations to expose people, especially the most vulnerable.

Organize to prevent pollution. Use different actions to prevent toxic

disasters, including hunger strikes, sit-ins, and marches, as well as
popular theater, the media, the internet, and other communication
methods to educate people. If a factory is polluting,
look for other ways that workers can earn their

livelihood, because all people need jobs and income. If our

- Force companies to clean up. Although this is very go‘;irt’ég"é';ts
hard to thievef deman.ding Fhat a corporation 55 and our
clean up its toxic mess is an important part of every environment the
struggle for environmental rights. People agree, even way I protect
if corporations do not, that corporations must take my family, we

would all be

responsibility to prevent harm and to repair any healthier

damage they cause.

Pressure governments for better safety standards.
Unfortunately, most governments protect
corporate profits more than they protect
people. This promotes environmental injustice
and leads to disasters when the companies

see safety as an avoidable cost, not a
responsibility. Governments must change their
priorities to protect all people, especially the
most vulnerable.

Change the way industry makes things. The
Union Carbide factory in Bhopal made
pesticides to control crop pests. But there are
better ways to control pests than using these chemicals. In fact, there
are less harmful and more sustainable ways to do just about everything.
Why is it that we are allowed to be poisoned by industry, but not
allowed to decide how things should be made?
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Acceptable risk? For whom?

Industries and governments often justify the risk of environmental damage,
even disasters such as the one at Bhopal, by saying that a certain amount of
risk is acceptable as “the cost of development.” This usually means that the
most vulnerable of us are sacrificed in order for business to continue making
profits as usual. For most of us, that is not acceptable. The pursuit of profit is
no justification for causing so much harm and violating people’s human rights
to health and a healthy environment.

If the Union Carbide company or the Indian government had been guided
by the precautionary principle (see page 32), perhaps the Bhopal toxic gas
disaster would not have happened.

Demanding precaution

Safety measures can reduce harm. But even when safety measures are taken,
there is always some risk in industrial factories. If risks cannot be avoided,
then at least they should be shared equally and not affect only the poorest
people and communities.

In the long term, to be as safe as possible, industries must be organized in
a way that values safety and sustainability more than high profits. To achieve
this, we should demand that corporations develop safer and more just ways
of doing things, and that governments hold them accountable by making and
enforcing laws that protect health and the environment. One way to promote
environmental justice for all is to demand that our leaders and those in power
make decisions guided by the precautionary principle.

Demand precaution!

A smoking factory... ...can be turned into a smoking gun.
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Health Problems
from Unsafe Water
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No one can live without water. To be healthy, people need enough water and
they need the water to be safe. Water is not safe when germs and worms from
human and animal wastes (urine and feces) get into it. The germs and worms
can be passed through the water or from one person to another, causing many
serious health problems and affecting a whole community.

Chemicals from agriculture, industry, and mining, and trash dumping can
also make our water unsafe and cause illnesses such as skin rashes, cancers,
and other serious health problems.

Not having enough water for drinking, cooking, and washing can lead to
sickness. Especially when there is no way to wash hands after using the toilet,
diarrhea diseases spread quickly from person to person. A shortage of water
for personal cleanliness can also lead to infections of the eyes and skin. Lack
of water can cause dehydration (losing too much water in the body) and death.

Not having enough water may be due to drought (dry weather for a long
time), the high cost of water, or because water has not been well conserved.

Contamination of water can make the effects of water scarcity worse, and
likewise, water scarcity can make contamination more serious. (For information
on protecting water sources and making water clean and safe, see Chapter 6.
For safe sanitation, see Chapter 7)
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Enough Water is as Important as Safe Water

Many people do not have enough water to meet
their daily needs. When there is not enough water to
wash, people can get infections such as scabies and
trachoma. Not having enough water to drink and
wash with can also cause infections of the bladder
and kidneys, especially in women. (To learn more
about these illnesses, see Where There Is No Doctor,
Where Women Have No Doctor, or another general
health manual.) In hospitals and other health centers,
if there is not enough water for washing, infections
can spread from person to person. Especially for
children, not having enough water can mean
dehydration and death.

Women'’s burden

When water is scarce, the people who collect and
carry water — usually women and children — have
to travel long distances and carry very heavy loads.
This leads to injuries to their necks, backs, and hips.
Collecting water often takes so much time and strength

that they and their families use much less water than they would if it was
plentiful. The search for water can take so much time that the other work
women do to support family health, including caring for children and tending
crops, does not get done.

Water can prevent and treat many illnesses

Water is used to reduce fevers and to clean wounds and skin infections.
Drinking a lot of water helps to prevent and treat diarrhea, urinary infections,
coughs, and constipation. Washing hands with soap and water after using the
toilet and before eating or handling food also helps prevent many illnesses.
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What Makes Water Unsafe?

Water is unsafe when it contains germs, worms, or toxic chemicals (for more
about toxics, see Chapters 16 and 20). Germs (tiny living things, too small

to see, that cause many kinds of illness) and worms, such as whipworm,
hookworm, and roundworm, cause many serious illnesses.

Germs and worms live in human and animal waste (urine and feces) and
can cause serious and long-lasting illnesses when:

« there is not a good way to get rid of human
and animal wastes.

« water supplies are not protected and
kept clean.

« there is not enough water to wash.

Some of the illnesses they cause, such as
cholera, spread quickly and can cause many
deaths. Other illnesses from germs and worms
can cause years of sickness and lead to other health
problems such as dehydration, infections, anemia (weak
blood), and malnutrition. Because the most common sign of
illnesses from germs and worms is diarrhea, these illnesses are
sometimes called diarrhea diseases.

Timothy's story

Njoki lived in a village with her one-year-old son Timothy. Like the other
villagers, she collected water from a tube well built many years before by a
development group. Back then, when the pump would break, the development
workers brought new parts to repair it. But after the development workers left,
no one in the village knew how to repair the pump or where to get parts. And
they had no money to buy parts angyway.

So when the pump broke, the women had to go collect water from a water
hole outside the village. The water hole was also used by animals, and was
contaminated with worms and germs. After drinking water from this hole,
Timothy became sick with severe watery diarrhea. He grew weaker and
weaker. Njoki had no money to take him to the health center many hours
away. Within a few days, Timothy died.

Dehydration from diarrhea diseases is the most common cause of death for
children in the world. The discussion of how people get diarrhea diseases
continues on the next page.
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Understanding why Timothy died
The “But why...2” activity (see pages 7 and 12) can help to understand the
different causes of Timothy’s illness and death.

What caused Timothy’s death? Diarrhea and dehydration.
But why did he have diarrhea? There were germs in the water.

But why were there germs in the water? It was an unprotected water hole
contaminated with germs and worms.

But why did Timothy drink from an unprotected water hole?
The village pump was broken.

But why couldn’t it be repaired?

Continue the “chain” until you run
out of questions. You can also return
to an earlier link and ask for more
underlying causes. For example:

But why didn’t Njoki make the water safe to drink? There was
little firewood to boil the water and no money to disinfect it
with chlorine.

The “But why...?” questions continue as people come up with
reasons for Timothy’s death. A chain of causes drawn on paper
or on a chalkboard, or made of cardboard or flannel, can show
how each cause is connected to the other causes. For each
reason given, a link is added to the chain. In this way, people
can understand the different causes of illness, and how these
causes can be prevented.

No wood to . f

boil water G—ZN Timothy

- gets
‘ diarrhea '

( rehydration
drink

1. A man has 2. A dog eats 3. A child plays with 4. The child starts to cry and
diarrhea the man’s the dog and gets his mother comforts him. He
outside. feces. feces on his hands. wipes his hands on her skirt.
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How germs and worms spread disease

Sometimes it is easy to know where germs and worms are, especially on
unclean things such as feces, rotting foods, dirty toilets, and so on. But
sometimes they are in places that look clean, like clear water, or on our hands.

Germs and worms can pass from person to person through touch, and
through the air with dust or when people cough or sneeze. They can spread
through food and drinking water, or be carried by flies, other insects, and
animals. They may also live on uncooked or poorly cooked food. Some worms
can be passed by drinking, stepping into, or washing with contaminated water,
or eating uncooked shellfish or plants from contaminated water. Germs and
worms that cause diarrhea travel on these paths:

One way to remember the paths germs travel is they are all words
beginning with the letter F:fingers, flies, feces, fields, foods, and fluids (water).

5. The mother cooks. The 6. The family eats 7. Later, the whole family
germs on her skirt get on the food. has diarrhea.
her hands. She serves the
food with her hands.
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{ How diarrhea diseases spread }

This activity helps to show how germs that cause diarrhea pass from person to
person. People make drawings and put them together to form a story.

Time: 1 to 12 hours

Materials: Small drawing paper, large drawing paper,
colored pens or markers, sticky tape, sample drawings

Form groups of 5 to 8 people. Each person draws a picture
that shows something about how she thinks people get
diarrhea. Each drawing should show just one part of the
story of how diarrhea spreads. If a person has difficulty
drawing, she can write a word instead or get help from
someone else. It may help to have sample drawings to
stimulate group discussion.

Each person shows her drawing in her small group.
The other people in the group tell what they see.
This is so every person understands the drawings.

Each group puts their drawings in an order that makes a
story about how germs spread. If the group sees there are
drawings missing, they make new drawings to fit the story.
When the drawings are in order, tape them to a larger
piece of paper. Draw arrows between the drawings to
make a chart that tells a story of how germs spread.

Each group shows its chart to the other groups.
The group showing the drawings tells the story of how
diarrhea passes from one person to another.

The whole group discusses the activity. Is every group’s story
the same? How are the stories different? Why?

Talk about the ways diarrhea spreads. How do economic and
social conditions put people at risk? What behaviors and
beliefs put people at risk? What other ways do diseases spread
that were not illustrated in the activity?
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Diarrhea diseases

Most diarrhea diseases are caused by a lack of water for
personal cleanliness, toilets that are not clean and safe, and
contaminated water and food.

Signs

The most common sign of diarrhea disease is frequent, runny
or liquid feces. Other signs include fever, headache, trembling,
chills, weakness, stomach and intestinal cramps, vomiting, and swollen belly.
What treatment to give depends on the kind of diarrhea a person has.

These signs can help you know which diarrhea disease a person has:
« Cholera: diarrhea like rice water, intestinal pain and cramping, vomiting.

« Typhoid: fever, severe intestinal pain and cramping, headache,
constipation or thick diarrhea (like pea soup).

- Giardia: diarrhea that looks greasy, floats, and smells bad, intestinal
pain, low fever, vomiting, gas, burps sometimes smell like rotten eggs.

Bacterial dysentery (Shigella): bloody diarrhea 10 to 20 times a day, fever,
severe intestinal pain and cramping.

« Amebic dysentery: diarrhea 4 to 10 times a day, often with white mucus,
fever, intestinal pain and cramping, and diarrhea right after eating.

« Roundworm: swollen belly, weakness, large pink or white worms that
may come out in feces or through the mouth and nose.

« Hookworm: diarrhea, weakness, anemia, pale skin. Children with
hookworm may eat dirt.

« Whipworm: diarrhea, thin pink or grey worms in feces.

To learn more about treating diarrhea diseases and worm infections, see
Chapters 12 and 13 in Where There Is No Doctor.

Treatment for diarrhea diseases

Diarrhea is best treated by giving plenty of liquids and food. In most cases,
but not all, no medicine is needed. (For more information, see a health worker
or a general health book such as Where There Is No Doctor.)

« Amebic dysentery is best treated with medicines.

- Typhoid is best treated by antibiotics because it can last for weeks and
lead to death.

« Cholera is best treated with rehydration drink, lots of fluids, and easy-
to-digest foods to replace nutrients lost through diarrhea and vomiting.
Medicines may be used to prevent cholera from spreading.

If a person has bloody diarrhea, fever, or is very sick, he or she needs to go to
a health center right away.



HEALTH PROBLEMS FROM UNSAFE WATER

Diarrhea and dehydration
Many people die from diarrhea diseases, especially

children. Most often, they die because they become
dehydrated.

People of any age can become dehydrated, but
serious dehydration can happen very quickly to small
children and is most dangerous for them.

Any child with watery diarrhea is in danger of dehydration.
Give lots of liquids and take young children with signs of
dehydration to a health center right away.

Signs of dehydration Sagging of the

soft spot in infants

Sunken and
tearless eyes

Thirstand dry mouth —

Sudden

Loss of stretchiness of the skin

: Lift the skin
weight loss between two N
fingers, like this —>  _ )/
Little or no If the skin does not
urine, or dark fall right backto —
yellow urine normal, the child is A N

dehydrated.

To prevent or treat dehydration
When a child has watery diarrhea or diarrhea and vomiting, do not wait for
signs of dehydration. Act quickly.

- Give lots of liquids to drink, such as a thin cereal porridge or gruel, soup,
water, or rehydration drink (see next page).

- Keep giving food. As soon as the sick child (or adult) can eat food, give
frequent feedings of foods he likes. To babies, keep giving breast milk
often — and before any other foods or drinks.

+ Rehydration drink helps prevent or treat dehydration. It does not cure
diarrhea, but may support the sick person until the diarrhea stops.
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[ How to make rehydration drink]

Here are 2 ways of making rehydration drink. If you can, add half a cup of fruit juice,
coconut water, or mashed ripe banana to either drink. These contain potassium, a
mineral that helps a sick person accept more food and drink.

Give a child sips of this drink every 5 minutes, day and night, until he begins to
urinate normally. A large person needs 3 or more liters a day. A small child usually
needs at least 1 liter a day, or 1 glass for each watery stool. Keep giving the drink
often, and in small sips. Even if the person vomits, not all of the drink will be
vomited. After one day, discard the drink and make a new mixture if necessary.

~

Made with powdered cereal and salt.
(Powdered rice is best. But you can use
finely ground maize, wheat flour, sorghum,
or cooked and mashed potatoes.)

In 1 liter of clean WATER put half of
a level teaspoon of SALT,

and 8 heaping teaspoons of
powdered CEREAL.

boe e
bbo e

Boil for 5 to 7 minutes

to form a liquid gruel or
watery porridge. Cool the
drink quickly and begin to
give it to the sick person.

CAUTION: Taste the drink each time
before you give it to make sure that it
has not spoiled. Cereal drinks can spoil
within a few hours in hot weather.

Made with sugar and salt.
(You can use raw, brown or
white sugar, or molasses.)

In 1 liter of clean WATER put half
of a level teaspoon of SALT,

and 8 level teaspoons of SUGAR.
Mix well.

Jdddddda

CAUTION: Before adding the
sugar, taste the drink and be sure
it is less salty than tears.

/

IOV If dehydration gets worse or other danger signs appear, get

medical help.
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[ Stop the spread of diarrhea }

This activity uses the stories from the activity “How diarrhea diseases spread”
(page 50) to show how to prevent diarrhea from being spread.

Time: 30 minutes to 1 hour

Materials: large sheet of drawing paper, colored pens or markers, sticky
tape, pictures from the activity “How diarrhea diseases spread” (page 50)

@ Workin the same small groups as in the previous activity, “How diarrhea
diseases spread.” Each group looks at the pictures from “How diarrhea
diseases spread.” They then talk about how to stop the spread of disease
by washing hands, using toilets, protecting food and water,
and so on. Each of these actions is a barrier that blocks the
spread of diarrhea. f

S0
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@ When the group has agreed on what barriers will stop the %
spread of germs, have the group draw pictures that show

the different ways to stop the spread of diarrhea diseases.

© The group then talks about how to change the story from “How
diarrhea diseases spread” to “Stop the spread of diarrhea.” Where
do the new drawings fit in the story so that they will stop the
spread of illness? The new drawings are taped in place in
the old story to show how the story can change.

O ctach group shows its new stories. The whole
group talks about which disease barriers they
use and which ones they do not use. Do all the
disease barriers work all the time? Why, or why
not? Why is it hard to use some of these barriers?
How can the community work together to make
sure that diarrhea diseases do not spread?
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Guinea worm
Guinea worm is a long, thin worm that lives under the skin and makes a
painful sore on the body. The worm, which looks like a white thread, can grow
to be more than 1 meter long. Guinea worm is found in parts of Africa, India,
and the Middle East.
Signs
A painful swelling usually on the ankle or leg, but can develop elsewhere on
the body. A few days to a week later, a blister forms which then quickly bursts
open and forms a sore. This often happens when standing in water or bathing.
The end of a white thread-like guinea worm can be seen poking out of the sore.
The worm works its way out of the body over the next week. If the sore gets
dirty and infected, or if the worm is broken by trying to pull it out, the pain
and swelling spread and walking can become very difficult.
Guinea worm is spread from person to person like this:
1. An infected person
with an open sore
wades into a water
hole. The worm
pokes out of the
sore and lays eggs
in the water. {
2. Tiny water fleas eat
the worm eggs. 3. Another person 4. Some of the eggs
drinks the water and develop slowly into
swallows the fleas and worms under the skin.
the worm eggs in the After a year, a sore
water. forms when a worm
breaks through the

skin to lay eggs.

To treat guinea worms, see a health worker or a general health book such as
Where There Is No Doctor. Also, take steps to prevent new contact with worms.

To prevent guinea worms, protect water sources (see pages 75 to 85) and
filter water (see pages 94 to 97). If nobody wades or bathes in water used for
drinking, the infection cannot be passed on and will eventually disappear from
the area.
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Blood flukes (schistosomiasis, bilharzia, snail fever)

This infection is caused by a kind of worm that gets into the blood through the
skin after wading, washing, or swimming in contaminated water. The illness
can cause serious harm to the liver and kidneys, and may lead to death after
months or years. Women have a greater risk of infection from blood flukes
because they spend a lot of time in and around water — collecting it, washing
clothes, and bathing children.

Sometimes there are no early signs. A common sign in some areas is blood
in the urine or in the feces. It can also cause genital sores in women. In areas

where this illness is very common, even people with only mild signs or belly
pain should be tested.

Blood flukes spread like this:
1. Infected person urinates

or defecates in water.

2. Urine or feces has
worm eggsin it.

3. Worm eggs hatch, 4. Young worms leave

and worms go snail and go into
into snails. another person.
w (A

5. In this way, someone who washes or swims in water where an
infected person has urinated or defecated also becomes infected.

Treatment

Blood flukes are best treated with medicines. See a health worker about which
medicines to use, or a general health book such as Where There Is No Doctor.
Genital sores and blood in the urine are also signs of sexually transmitted
infections (STIs). Some women will not seek treatment because they are afraid
they will be blamed for having an STI. Lack of treatment can cause other
serious infections and can make women infertile (unable to become pregnant).

Prevention

Blood flukes are not passed directly from one person to another. For part of
their life, the blood flukes must live inside a certain kind of small water snail.
Community programs can be organized to kill these snails and prevent blood
flukes. These programs work only if people follow the most basic preventive
step: never urinate or defecate in or near water.
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Preventing the Spread of Germs and Worms

While germs and worms are found everywhere, there are simple steps that every
person can take to help prevent illness. To stop the spread of germs and worms:

- Protect water sources and use clean water for drinking and washing. Unless
you know water is safe, it is best to treat it (see pages 92 to 99).

‘ f(: - Always wash hands after using the toilet, and before
handling food. Use clean water and soap if available.
If not, use clean sand or ash. Cut fingernails short.
This will also help keep hands clean.

« Use a toilet. This puts germs and worms out of contact with
people. If there is no toilet it is best to defecate far from water
sources, in a place where feces will not be touched by people or
animals. Cover feces with dirt to keep flies away.

Use clean and safe methods of preparing and storing food. Wash fruits
and vegetables, or cook them well before eating them. Feed left-over
food scraps to animals, or put them in a compost pile or toilet. Get
rid of spoiled food, keep meat and seafood separate from other foods,
and make sure meat, eggs, and fish are cooked well before eating.
Wash dishes, cutting surfaces, and utensils with hot water and soap
after using them, and allow them to dry well in the sun if possible.

Keep animals away from household
food and community water sources.

Wear shoes to prevent worms from
entering through the feet.

Make fly traps and cover food to prevent flies from spreading
germs. Toilets that control flies or stop them from breeding
can also help (see Chapter 7).

[ How to make a fly trap from a plastic bottle ] ~

Cut the top part off a plastic bottle.

Attach wire or string to the bottle for hanging.

Put some sweet bait, like sugar or fruit, in the bottle.
Put the top back in the bottle upside-down.

Flies will fly in but will not be able to fly out.

When the bottle is full, empty it into a toilet or compost pile.
Make sure all the flies are dead before the trap is emptied.

To reduce flies, hang traps near toilets and places where food is prepared.

— 000000
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Washing hands

One of the best ways to prevent health problems from
germs and worms is to wash hands with soap and water
after defecating or cleaning a baby’s bottom, and before
preparing food, feeding children, or eating.

Keep a source of clean water near your home to make hand washing easier.
But washing with water alone is not effective enough. Use soap to remove dirt
and germs. If no soap is available, use sand, soil, or ashes.

Rub hands together with soap and flowing water from a pump, tap (faucet),
or tippy tap. If there is no flowing water, use a washbasin or bowl.

Lather soap (or rub sand or ashes) all over your hands and count to 30 as
you rub them. Then rub your hands together under the water to rinse off.
Dry with a clean cloth or let your hands dry in the air. .

The tippy tap: A simple hand-washing device =2

The tippy tap allows you to wash your hands using very little water. // //\
It also allows the user to rub both hands together while water runs

over them. The tippy tap is made of materials that are freely available and

can be put wherever people need to wash their hands, for example, near the
cooking stove, at the toilet, or in a market.

[ How to make a plastic tippy tap }

To make this tippy tap you need 1) a plastic bottle with a screw-on cap (the sort
soda drinks come in), and 2) a drinking straw, or the tube from a ballpoint pen, or

some other small, stiff, hollow tube.
Clean the bottle. TN

Using a heated piece of wire, make a small hole in the lower part of the bottle.

o0 e

If you do not have a drinking straw, clean the inside tube from a ballpoint pen.
Cut it off at an angle, and push it through the hole in the bottle.
The tube should fit tightly.

S —

©

the cap. When the cap is tight, no Loosen the cap just
water should flow through the tube. enough to let water
When the cap is loose, water should flow. Wet your hands,
flow out in a steady stream. When add soap, and rub
you are sure that it works, hang it or your hands together
place it on a shelf where people can under the water

use it for hand washing. Keep soap until they are
nearby, or thread a bar of soap with clean.

string and tie it to the bottle.

Fill the bottle with water and replace :f?& @ To use the tippy tap:
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Toxic Pollution in Water

Agriculture, mining, oil drilling, and many other industries dump chemical
wastes into water sources. This makes the water unsafe to drink or to use for
preparing food, for bathing, or for irrigation.

In some places, water may be contaminated by toxics that naturally
exist in the earth, such as arsenic (see page 61) and fluoride (a natural
substance that causes brown spots on teeth and severe bone weakness). As

the groundwater is used up, the risk of natural toxics grows because they are
concentrated in the water that is left.

Whether they are from industry or from the earth itself, toxic chemicals
are usually invisible and difficult to detect. Testing water in a laboratory can
help detect both natural toxics and chemicals from industry.

{ Drawing for discussion: How do toxic chemicals get in the water? ]—\

Questions for discussion:

« In what ways do you see toxic chemicals getting into
the water?

+ What can be done to protect water from toxic pollution?

+ How might drinking this water or eating fish from it affect
people’s health?

/
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Preventing toxic pollution

The only way to make sure water is free of toxic chemicals is to prevent
pollution at the source. If you think your water is contaminated, you can
organize your community to map water sources and find problems with your
water supply (see pages 68 to 70), and then to take steps to stop the pollution.
But the only way to know for certain what chemicals are in water is to test it
at a laboratory (see page 70).

NI OBIGWIE Remember: making water safe from worms and germs will
NOT make it safe from chemicals. And protecting water from chemicals
will NOT make it safe from germs and worms.

To prevent contamination from toxic chemicals:

+ Roads and bridges can be planned with drainage channels to carry
pollution from cars and trucks away from waterways.

Planting trees along roadways will also prevent some pollution of water
sources because the trees will absorb some pollution from the air.

+ Industry must pollute less. Factories can treat their wastes, and large
and small businesses can use clean production methods (see page 458).

+ Mining and oil drilling should not be done where they will place water
quality at risk (see Chapters 21 and 22).

« Farmers need to reduce or eliminate their use of chemical pesticides and
fertilizers, and make sure chemicals do not enter water sources. They

can replace chemicals with natural pest controls and natural fertilizers
(see Chapter 15).

+ Governments can make and enforce laws to prevent water pollution.
Also see Appendix B for international laws protecting water.

Preventing toxic pollution of water requires action by communities,
governments, and industry. For more information
on preventing and reducing harm from
toxic chemicals, see Chapter 20.
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TOXIC POLLUTION IN WATER

Arsenic in “safe” water

For centuries, most people in Bangladesh drank surface water from carefully
protected ponds. But to bathe and wash dishes and clothes, they used

rivers, ditches, and other unprotected water sources. This water was often
contaminated with germs, causing diarrhea, cholera, hepatitis, and other
health problems. So the government worked with international agencies to build
shallow tube wells all over the country. Public health campaigns encouraged
people to use the “safe” groundwater from tube wells instead of surface water.

But a large number of toxic poisonings were reported, starting around 1983.
Many people got very sick with skin sores (lesions), cancer, nerve damage,
heart disease, and diabetes. Many people died. No one knew what was causing
these illnesses. By 1993, scientists agreed the illnesses were caused by arsenic
in the groundwater. Nobody had tested the groundwater for arsenic. However,
about half the tube wells draw water with too much arsenic in it.

How did the arsenic get into the water? While arsenic naturally existed
in the groundwater before, the amount people were consuming must have
increased to make them so sick.

The same technology that brought “safe” water out of the ground in
villages also made it possible to irrigate vast pieces of land, leading to the
development of big commercial farms. Drawing too much groundwater for
irrigation made the arsenic concentrate (get stronger) in the groundwater that
was left for drinking. Also, the use of chemical fertilizers (which often include
arsenic) increased, and a variety of toxic pesticides were sprayed on fields. The
poisoning of Bangladesh got worse as toxic waste from leather tanneries and
other factories was dumped into waterways too.

About 40,000 people in Bangladesh are now sick from arsenic poisoning,
mostly women, poor people, and domestic workers. Arsenic-related health
problems take years to develop, so many more people will become sick. Better
water is the only way to treat the health problems from too much arsenic.

This disaster got worse for so long, and remained without much study or
remedy, because the people suffering are among the world’s poorest. If water
in the capitol city of Dhaka was contaminated (it is not) or the sickness was
happening in a wealthy country, action would have happened more quickly.

The poisoning in Bangladesh shows the dangers of polluting surface and
groundwater. It also shows the importance of testing water sources and acting
quickly if there is any doubt about water safety.

To remove arsenic from drinking water

A simple filter has been developed in Bangladesh that uses iron nails to take
arsenic out of the water (see page 97 and Resources). This reduces the number
of poisonings, but it does not solve the problem of contaminated water.
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The Right to Enough Safe Water

Around the world people are working to protect their right to health, including
the right to a good supply of safe water. Private companies say they can
provide better service than governments and still make a profit. But when
private companies take control of water services (called water privatization),
prices often go up, forcing people to use less water than they need for good
health. Many people then have no choice but to collect water wherever they
can for free, even if the water is contaminated with germs, worms, or toxic
chemicals. This leads to serious health problems.

Governments and communities must work together to improve and extend
water systems so they provide a safe and sufficient supply of water, especially
for those most in need.

Partnership improves the water supply

In Ghana, West Africa, community groups have taken control of their
water supply. In the town of Savelugu, the government-owned Ghana Water
Company supplies piped water, and community members are responsible
for pricing, distribution, and repair of the water system. They call this a
“government-community partnership.”

Because the community is responsible for managing the water,
safe and sufficient water is guaranteed by popular decision
making. If some people cannot afford to pay for water, the
community pays for
their water until they
can afford to pay.
People’s needs are met
not because they have
money to pay, but
because they are part
of the community. The
Ghana Water Company
benefits because the
community always pays
them for supplying the water.

Savelugu’s community-based
system is being used as a model for
towns throughout Ghana. By managing their own water system, the people of
Savelugu have shown that privatization is not the only way to provide water.
Since their government-community partnership began, there is less illness, and
everyone has enough water.
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Bottling and selling the right to water

When people do not trust that water from their taps is clean, those who can
afford to, buy bottled water. If there are germs in tap water, drinking safe
bottled water is a way to avoid illness. But just because water is sold in a bottle
does not mean it is safe. In many cases, bottled water is just tap water in a
bottle, but sold at a much higher price. The best way to support the health of
both people and the environment is to improve water quality and reliability by
improving the public water supply.

When you consider the health problems caused by making the plastic
bottles water is sold in, as well as filling, transporting, and disposing of them,
the cost of bottled water is higher than providing safe water for everyone.

Companies sell bottled water because it is very profitable. They
often advertise their water products in ways to make people think
that publicly supplied water is not healthy or “good enough.”
Multinational companies that sell water, like
Coca Cola, often harm the
local economy by driving
local soft drink companies “MUNIUPALTAR'
out of business. Sometimes ~A
they use so much water they """‘!
harm people by creating a ’
shortage of water for drinking,
household needs, irrigation of
crops, and other local activities
(see story on page 67).

o e

Safe, healthy piped water
systems are one of the most
important ways to improve health for
everyone. In Europe and North America, safe water
systems are the very foundation of public health. There is
no reason why people in less wealthy countries should suffer
from a lack of safe water and be forced to buy expensive
bottled water.

Having enough clean water to live a healthy life is a human right.
Protecting and fulfilling people’s right to water is best achieved by publicly
managed or community controlled water systems. To make sure government
provides good service, community members are increasingly involved in
overseeing water utilities. This helps make sure they are managed with
people’s health as the top priority.
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Water is essential for life. People, animals, and plants all need water to live
and to grow. But in many places people do not have enough water to stay
healthy. Many people have to travel long distances to collect water. And often,
the water that is available is not safe to drink.

When a community has a water supply that is safe and easy to get to,
everyone has a better chance of having good health. If women and girls are
freed from the daily labor of carrying water and making sure it is clean,
they have more time to go to school and be part of community life. This
improves the well-being of everyone. With enough safe water, children grow
healthier and have less diarrhea disease caused by contaminated water.
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Water and Community Health

Water is nature’s gift. And water security (regular access to enough safe water)
is a necessary part of community health. When people make decisions together
about how to collect, store, and use their common water resources, they can
ensure community water security.

To have enough safe water, most people are willing to do the work required
or to pay a reasonable price. But in many places, water people need for
drinking is contaminated by germs, worms, or toxic chemicals, is taken instead
by industry or industrial farming, or is sold at a price people cannot afford.
People’s needs for water for survival and health must have more importance
than other uses when decisions are made about how much it costs and how it is
protected, conserved, distributed, and used.
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Industry takes a community’s water

Plachimada is a small village in the south of India where farmers
grow rice and coconuts. Farmers used to make a good living there
because there was plenty of rain and good soil. But a few years ago
this began to change after the Coca-Cola company built a bottling
factory on the edge of the village.

The company drilled deep wells to get to the groundwater they needed to
bottle the sugary drink. Every day the factory used 1/2 million liters of water.
2 years after the factory opened, the villagers’ crops were dying and their
household wells were drying up. When they cooked rice, it turned brown and
tasted bad. When they drank or bathed in the water, they suffered skin rashes,
hair loss, pain in the joints, weak bones, and nerve problems. They learned
that the company had polluted their groundwater with toxic chemicals. To
protect their health, the villagers started collecting water far from their homes.

One year, the rains didn’t come at all. But the Coca-Cola company
continued to take water during the drought. Villagers watched as trucks left
the factory day after day, carrying away the precious liquid that once gave life
to them and their crops. Even sources away from the village dried up. As more
and more people began to get sick, they gathered together to talk about how
they could get the Coca-Cola company to stop taking their water.

After the meeting, more than 2,000 peaceful protestors marched to the
Coca-Cola factory and demanded the company leave and pay the villagers
for the loss of their water. The company responded by sending a truckload
of water to the village every day. But this was not enough water to meet the
villagers’ needs. After 50 days of protests, police arrested 130 women and
men. Months later, 1,000 people marched to the factory and again the police
arrested many of them.

The struggle caused hardships for the people of Plachimada, but it
also brought them together to demand respect of their right to safe water.
After several years, the local government began to support the people
and ordered the company to stop using groundwater in times of drought.
But the state government said the company should be allowed to continue
using groundwater. The conflict went to court where finally the people of
Plachimada won the case and the Coca-Cola factory was closed.

When the people of Plachimada fought for their right to water, their
campaign received attention throughout India and the world. Their struggle
has inspired many others. In a world where people do not have enough safe
drinking water, it makes no sense to use this limited resource to produce sweet
luxury drinks, especially if a factory’s use of the water makes people sick.
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Raise Community Awareness

A woman who carries water long distances every day does not need to be told
it is hard work. But she may not feel she has the power to change that.

When people see the need for a reliable and safe water supply as a problem
shared by all, they can begin to work together to make
changes. Raising community awareness is
often the first stage in making changes,
and usually involves a group of people
taking several steps together.

l‘g‘\\ ‘ \
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Talk to the people in charge of the water
Is there a person, group, or business
responsible for wells, pipes, or other
water supply systems? Is there a
person or group responsible for
sanitation? Which people or groups
most often collect, carry, treat, and
store the water?

Together with the people
responsible for the water, list all the
water sources in the area. What do people
say about drinking water quality and quantity?
How much water is used every day? Are different
sources used for drinking, cooking, bathing, watering livestock,
farming, and other needs? Is there enough water for all these needs? Is there
a water source or water storage for emergencies?

Visit the places where people collect water

Different kinds of water sources can have different problems
and different solutions. Visit springs, wells, sources of surface
water (rivers, streams, lakes, and ponds), and rainwater
catchment sites. At each water source, start a discussion
about how this water is used and whether anyone suspects it
is contaminated (not safe).

Make a map of local water sources and sources of contamination
Your map can show where the water sources are in relation to
people’s homes and to sources of contamination. Use different
colors to show safe water sources and contaminated sources.




RAISE COMMUNITY AWARENESS

Is your water safe?

It is difficult to know if water is safe or not. Some things that cause health
problems are easily noticed by looking at, smelling, or tasting the water. Others
can be found only by testing the water. Understanding what makes water
unsafe and taking steps to protect water from contamination prevents many
health problems (see Chapter 5.)

[Clear water might not be clean water } ~

This activity shows how there may be something harmful in the water even if it
cannot be seen, smelled, or tasted.

Time: 15 to 30 minutes
Materials: 4 clear bottles, mud, salt, sugar, treated water

ﬂ Before the activity, fill 4 clear bottles with water that has been boiled, treated with
chlorine, or had some other treatment to make it safe. To one bottle, add a spoonful
of mud. To another, add a spoonful of sugar. To a 3rd, add a spoonful of salt. Shake
the bottles well. Add nothing to the last bottle. Bring these bottles to the group.

@ Askpeople in the group to smell the water in all the bottles. Then invite them to
drink water from any of the bottles. Most likely no one will drink the muddy water,
but many will drink from the other bottles.

@ After several people have drunk the water, ask them why they did not drink from the
muddy water bottle. Then ask what their water tasted like, and what did they think
was in it. Did anyone drink the water with nothing
added to it? Ask them how they knew it was just water,
and did not contain something they could not see,
smell, or taste.

@ Begin a discussion about things that may be in your
water that make it unsafe to drink. This could include
germs that cause diarrhea, blood flukes that cause
schistosomiasis, and pesticides or other chemicals.
Are there reasons to believe these things may be in
your water? Are there other ways besides looking and
smelling to know if water is safe or unsafe?
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Testing for water safety
Water quality testing is often done by examining samples of water in a
laboratory. These tests show the type and amount of contamination and are
usually necessary to find chemical contamination.
But they can be costly. While useful, water
quality testing is usually less important than
raising community awareness of water issues
and careful protection of water sources (see
page 75).

Some water testing kits can be used
locally to test water for germs. For
example, the “H2S test” is low cost
(5 tests cost about 1 dollar) and gives
quick results. But this test sometimes Water quality tests show only
mistakes harmless living things for if the water was contaminated
germs, and it does not show if chemicals atthe Zlan: TZSVglsatcaekter:\e water
or parasite eggs are in the water. P )

Improve Your Water Supply

Before trying to develop a new water supply, it
will probably be easier to make your current water
sources produce more and cleaner water. When
making a plan to improve the water supply, start
by making a list of local resources. Resources
include water sources, building materials, and
most important, people. Include the people with
skills to build wells or tanks or install pipes, people
who can facilitate group activities and organize
work parties, and older people who remember how
water was collected years ago.

Identify solutions

What your community does to improve the water supply may depend on
which problems are most urgent or which problems are easiest to solve first.
It is important to make a plan that addresses the root causes of the problems
and satisfies the needs of everyone in the community.



IMPROVE YOUR WATER SUPPLY

Decide what each water source should be used for, especially if there is little water
or it is difficult to get to. Building rainwater catchment tanks, storage tanks,
or a piped water system may help bring water closer to the community
(see pages 86 to 91). If this is not possible, the community can still try to
make sure there is enough safe water for everyone:

- share the work of collecting water

- show everyone how to keep water safe from germs (see pages 92 to 99).

If there already is a water system, the community can:

- improve the ways water is collected

« fix broken pipes and pumps

- protect water sources upstream

« find new ways to protect and save water
If there is a possibility the water may be contaminated by toxic chemicals, use a
different water source until a water quality test can be done. If a test shows
the water is contaminated, keep using a different water source and work
toward getting rid of what caused the contamination. Try to prevent the
pollution of your water by demanding that industries dispose of their waste
safely and use cleaner production methods, and by asking farmers to use
fewer pesticides and chemical fertilizers.

COMMUNITY -
WATER. TEAM |
‘ g %

Health workers and water safety promoters can help the community improve water security.
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Women are important in planning

Women may have different needs for water than men. It is usually women who
collect and treat water for family use. But it is often men who are in charge of
building and maintaining water systems. Because of these differences in men’s
and women’s work, it is helpful to use planning activities that involve women.

2 circles
\

This activity helps women think about their water needs and the barriers they
face in meeting these needs.

Time: 45 minutes to 1 hour
Materials: Large drawing paper, drawing pens

0 Divide into groups of no more than 10 women each. Give each group drawing
| pens and paper.

@ Each group draws 2 circles on their paper, a large circle with a smaller circle inside.

@ Inside the larger circle each person draws or lists the water, sanitation, and
health-related problems that affect the whole community. Inside the smaller
circle they draw or list the problems that affect women in particular.

Bring the groups back together and discuss: How do the problems in the 2 circles
differ? How are the problems similar? What solutions can be found for both?
How can we make sure the women’s problems receive enough attention?

This activity can also be done with women
and men together. If men participate, have
one of the groups be only men, and have
each group draw 2 small circles inside the
large circle rather than only one. Let one
of the smaller circles include problems
that affect women and the other

include problems that affect men.

When the groups come back y
together, ask the men to think

about how they can help improve
conditions that affect women. This may
include building toilets closer to homes,
having men collect and carry water, spend more

time with children, and so on. It may be more comfortable to have the

women discuss their issues in private before the men discuss theirs, especially in
communities where men and women may have strong differences of opinion.

. /




IMPROVE YOUR WATER SUPPLY

Barriers to improving your water supply
There may be many reasons why a community does not have safe water.
Problems might include lack of money, not knowing how to build water
systems, no government support, or lack of participation by people in the
community. To have a constant and safe water supply, the barriers must be
identified and removed, one by one. People are more likely to improve and
maintain their water system when it results in:

- immediate improvements, such as more water, easier access,

or less disease.
« low cost.
. only small changes in daily activities.

- improvements in the local environment, such as less mud,
fewer mosquitoes, or more water for home gardens.
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A sustainable water project should remove physical and social barriers,
and help everyone in the community equally.
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Look for solutions within the community

Throughout history, every community has developed ways to find, transport,
and protect water. People have used sticks (called divining rods) to find water,
invented devices for lifting and moving water, built many kinds of structures
to capture the rain, and planted trees to protect water sources and watersheds.
They have also made agreements to help neighboring communities share water.
Protecting water and preventing conflicts over water can help to preserve
water resources for future generations, even as we learn new ways to collect
and treat water to make sure it is safe and abundant.

Villagers teach development workers

A group of development workers came to a mountain village in Colombia to
help the villagers fight diarrhea by protecting their water sources. When they
visited the village spring, they saw that cattle and soil erosion were damaging
the spring. The development workers suggested 2 simple solutions: Put up a
barbed wire fence to protect the spring, or graze the cattle elsewhere.

The villagers did not like these ideas. They predicted that the barbed wire
would be stolen before long, and they did not have enough land and money to
make proper cattle pastures. But seeing the problem, they
came up with a solution that would
work. They organized a work day
when everyone from the village
came out to plant prickly plants
upstream from the spring. This
forced the cattle to drink water at
lower places along the river, and
solved the problem for the village.




PROTECT WATER SOURCES

Protect Water Sources

Water is either surface water (from rivers, streams, lakes, and ponds) or
groundwater (water that collects underground and comes up from springs

or wells). Because surface water is often contaminated, it should not be used
for drinking unless it is treated first (see pages 92 to 99). Groundwater is
usually free of germs because it is filtered when it seeps through sand and

soil. However, groundwater can be contaminated by natural minerals such as
fluoride or arsenic (see page 61), by leaking sewer lines, septic tanks, or toilets,
by waste dumps, or by toxic chemicals from industry and agriculture.

When land and waterways are not well cared for, the amount of groundwater
can also become dangerously low. Where land has been cleared of trees

and vegetation, rain that once soaked into the ground and was stored as
groundwater can run off to rivers and the ocean.

The best ways to protect both groundwater and surface water are to:

. practice sustainable farming (see Chapter 15).

- build and use safe toilets (see Chapter 7).

. protect the area where water collects, called the watershed or
catchment area (see Chapter 9).

As more people settle around and use a water source, it becomes harder to
protect. In places with industrial activity, water may be overused and polluted
and the people who need it most may not be able to prevent the problem. These
problems can be solved only when a community organizes for water security,
puts pressure on governments, and enforces rules on industry.
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Protected Wells

There are many kinds of wells for drawing up groundwater. The simplest is a
hand-dug water hole, sometimes called a scoophole. The most costly kind of
well, called a tube well, is a narrow pipe going deep into the ground with a
pump at the top to draw water out.

A well is useful only if people can get water out of it. The best well for
any community depends on the depth of the groundwater and the resources
available for digging, drilling, and building a well. In many cases, simple
shallow wells where people draw water in buckets may be better than costly
deep wells that require pumps. Several shallow wells are often better then one
deep well, because if one well goes dry, the others can still provide water.

When people stand on the lip of the well or use unclean buckets,
the water in the well can be made unsafe.



PROTECTED WELLS

Steps to safer wells and water holes

Before digging a well, make sure it is the best kind of well for everyone’s needs.
Well water becomes unsafe if wells are dug:

- too close to pit toilets, sewer pipes, garbage dumping pits, or livestock.
Keep at least 30 meters away.

. near industrial activity such as mining or oil drilling, fields where
chemical pesticides or fertilizers are used, or waste dumps.

. where waste water or surface runoff can flow into the well.

Shallow hand-dug wells can provide good, safe water. But the water can dry
up or be easily contaminated. During rainy seasons, surface runoff may drain
into a water hole, carrying germs and other contamination. People or animals
who use the water may carry germs on their feet to the water hole. Buckets
and ropes around the rim of the well may also collect germs, and can easily
contaminate the water when they are lowered into the well.

Simple improvements can prevent contamination. For example, make sure
only clean buckets and ropes are lowered into the water. Build up earth around
the hole or line the top with bricks or a concrete ring to keep water safer.
Lining the hole also makes it less likely to dry up or collapse, and allows for a
deeper well that can store more water. (For some ways to improve wells, see
the drawings on the next page.)

Before drilling new wells or making costly improvements to water systems,
consider making small improvements like these to make your water sources safer.

Improvements to open water holes

low water

Build stone steps into the water
hole so a person can draw water
up from a step, without getting
wet. Always use the last dry step.
Never walk into the water.

high water
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Improvements to basic wells and scoopholes

1. Unimproved scoophole 2. Mouth of hole built up to keep out runoff

3. Mouth closed off 4. Top strengthened with bricks
with barrel and lid and small drainage platform

5. Protected water hole with drainage 6. Protected water hole with drainage
platform and runoff channel platform, runoff channel, and garden

IO IAVWIHE Never drink directly from a water hole. Filtering the water
through a cloth and letting it settle before drinking will remove some germs.
Water treatment methods are described on pages 92 to 99.
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Protect the family well

Many communities have tube wells or boreholes with pumps built by
governments, or local or international agencies. These deep, closed wells
protect water from contamination by people and animals. But years after they
are drilled, many of these wells can no longer be used because the pumps have
broken, or spare parts are no longer available, or the people who knew how to
fix them are gone. This results in no regular supply of clean water. People must
walk long distances or collect contaminated surface water to fill their needs.
In some parts of Africa, protected family wells are replacing tube wells.

A protected well is a hole dug by hand with a lining, a concrete cover, a
windlass to raise water, and a drainage platform. Each of these things adds
protection to the well. With all of them in place, and with careful handling of
the water, a family well can be very safe.

Where to dig a well

When digging a well, the best sign there will be
water is when you see other wells nearby. But if the
other wells are deep boreholes, the groundwater may
be too deep to get to by hand digging. Another good
sign is the year-round presence of plants that need a
lot of water to survive. Low areas are more likely to
have water than higher ground. But if a well is dug in a low
area, it will need to be protected from rainwater runoff.

The well lining

In very firm soils, lining the well may seem unnecessary. But it is wise to
line at least the top 1 to 2 meters below ground to prevent the side walls
from collapsing. If the entire well is lined it will make the water source more
dependable, but it will be more difficult to dig the well deeper at a later time.
A well can be lined with stones or rocks, with fired bricks, or with concrete.
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[ How to make a cover slab for a well }

Once a well has been lined, the next step is fitting a concrete
cover slab. The cover helps prevent polluted wastewater or
objects from falling into the well. It also makes the well safer
for children and provides a clean place to put buckets as
people collect water.

(1) The cover should fit neatly over the upper well lining.
Clear a flat place to pour a concrete slab and mark out a circle Make a mold
the size of the cover slab to fit the well. Place a ring of for the slab.
bricks around the marked circle. This ring is the slab mold.

@ Leave a hole in the slab to pass a bucket through or to fit a
pump. The size of the hole depends on the kind of bucket
or pump used, but generally the hole should be large
enough for a 10 liter bucket. A tin drum big enough for a
bucket to pass through can be used to form the hole.

Place reinforcing wire (3 mm) within the slab mold to

form a grid, with spaces 10 cm apart. Place reinforcing wire
and a mold for the hole.

oo

Remove the reinforcing wire grid and make a concrete
mix of 3 parts gravel, 2 parts washed river sand, and

1 part cement. If gravel is not available, use 4 parts washed river
sand and 1 part cement. Pour concrete in the mold, halfway

to the top. Place the wire grid on top of the wet concrete.

Add the remaining concrete and level it with a piece of wood.

@ Let the slab cure for 1 hour. Remove the tin drum mold, and
fill the central hole with wet sand. Replace the mold on top of
the sand and place a ring of bricks around it, leaving 75 mm
of space between the bricks and the mold. Fill the space
between the bricks and the mold with concrete and let
it cure for an hour. After an hour, remove the bricks
and the tin mold and shape the protective

collar. For the collar to give the best protection,

a tin cover should fit snugly over it. Vg

Pour the concrete
slab and form the
protective collar.

@® Let the slab harden overnight and cure for at Shape the protective collar.
least 5 days, keeping it wet the entire time.

Before putting the slab on a well, test its

strength. After it has cured for 7 days or so, place 4 blocks of
wood 1 or 2 inches high under the 4 sides of the slab to raise
it off the ground. Then dance on it! A well-made slab will not
break even with several people dancing on it. Place a bed of
cement mortar on the top of the well lining and carefully set
the well cover in place.

K Set the well cover in place.
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The windlass, bucket, and chain

A windlass is a shaft fitted with a handle that makes raising the bucket easier
and provides a place to wrap the bucket chain or rope. If a pump is fitted to
the well later, the windlass can easily be removed. Attach a bucket to the end
of the chain or rope. Chain is best because fewer germs will grow on it, but it is
costly. Rope is less costly and can be replaced easily if it breaks.

Set windlass supports in concrete Drive bolts through the
on each side of the well. posts above the windlass to
keep itin place as it turns.

Cut slots in the
poles and place
the windlass.

This design shows wooden windlass supports set in the ground.
Windlass supports may also be made of bricks.

The drainage platform

The drainage platform carries runoff away from the well to a drainage area.
This prevents the area around the well from getting muddy, and breeding
germs and insects. Germs can grow in cracks, so it is important that the
platform is well made.

Bucket chain or rope stays

wrapped around windlass
Windlass “

Well cover

Runoff channel2to 3 m
long if possible

Platform 2 m in diameter

Pour concrete to a depth of 75 mm, with a raised outer rim 150 mm high. The entire
platform and rim should be reinforced with 3 mm wire to prevent it from cracking.
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Maintain your well

Well water is easily contaminated when dirty buckets and dirty ropes or chains
are lowered into it. To keep well water clean, keep one bucket attached to the
well and use it to fill other containers. Washing hands before collecting water
and building a fence to keep animals out will also prevent contamination.

You can also protect your well water when you:

Community water tap
with drainage

- keep the well cover in place.

« keep the platform and runoff channel clean.

- grease the handle bearing often to make it easier to use.
- do not let children play with the well or pump.

- fence the area to keep livestock out.

« have a person be caretaker of the well.

Drain runoff from wells and taps

Wherever people collect water, water spills. When
water collects in puddles, it becomes a breeding ground
for mosquitoes that carry malaria and other illnesses.
Wells, taps, outlets from storage tanks, and other water
collection areas need good drainage to allow spilled
water to flow away or to drain into the ground.

To take advantage of water that runs off, plant a
tree or a vegetable garden where the water drains.
If you cannot plant a tree or garden, make a hollow in
the ground filled with rocks, gravel, and sand for the
water to seep into. This is called a “soakaway pit.” It
will help prevent mosquitoes from breeding.

Soakaway pit




Pumping water from wells

To move water up from a well, a pump is needed. Pumps use various kinds of
energy, including electricity, gas, solar energy, or human power. If a pump is
difficult to use or if it is often out of service, people will start to collect water

from unsafe sources.

How to choose a pump

PROTECTED WELLS

All pumps have one thing in common: if they break, there is no water. For most
people, the best pump is one they can build, operate, and repair by themselves,
or that can be repaired by trusted local mechanics. Consider the following

when choosing a pump:

- Will it be usable by and meet the needs of both men and women?

Were women involved in selecting the community pump?

- What kind of energy source is available? If a pump uses costly fuel, or

electricity that is not available, it will not be useful.

« Is the pump easy to repair with available spare parts? Would it be better
to have a pump that breaks easily but is very easy to repair locally, or a
pump that will break after many years but cannot be easily repaired by

local people?

The rope pump: a low cost,
easy way to lift water

The rope pump is based

on an ancient design from
China. It is used to pump
water from wells up to 15 m
deep with little effort.

As a person turns the wheel,
water is lifted and pours out
of a spout at the top of the
well.

This pump costs little to
make and is easy to fix.
The rope is the part most
likely to break, but even
if it is fixed rather than
replaced, the pump still
works. People in many
countries have adapted rope
pumps to fit their needs and
the materials they have.
(See Resources.)

Bicycle wheel —>

)
or pulley “'
with handle

Ground — 3  me—
level

Water level ——»

Rope

(left a little loose)

Rubber discs ——
sized to fit
tightly in pipe

1%" ordecm — |

pipe

1" or4 cm

ii_ T- joint

= Bucket

-
<«}— 12" or4cm

pipe

<F— Rubber
strap (holds
rope guide
together)

The rope pump is made from low cost, durable parts.
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Protect your Spring

Springs are where groundwater naturally comes to the surface. Because spring
water is filtered through rock and soil and moves quickly, it can be considered
safe unless it is contaminated at the surface. To know if a spring is safe, find
its source (where it comes out of the ground) and ask these questions:

- Is it the true source, or is there a stream or other surface water that goes
underground above the spring? If so, what appears to be a spring may in
fact be surface water that flows a short distance underground. In this case
it will likely be contaminated, or may flow only during the rainy season.

« Are there large openings in the rock above the spring? If so, check the
water in the spring after a heavy rain. If it appears very cloudy or
muddy, contamination from surface runoff is likely.

- Is there a possibility of contamination near or just above the source of
the spring? This could include pastures for livestock, pit toilets, septic
tanks, use of pesticides and fertilizers, or other human activity.

. Is the soil very loose or sandy within 15 m of the spring? This could allow
contaminated surface runoff to enter the groundwater.

Protect the area around the spring

Protecting a spring is cheaper than digging a well or borehole. Once a spring
is protected it is relatively easy to run pipes from the spring closer to the
community. To protect the area around a spring, fence the area all around it
and dig a drainage ditch to carry away surface runoff and waste. This will
also keep animals out.

Plant native trees near the spring to protect it even more. Trees will prevent
erosion, and make it a more pleasant place to collect water.
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Build a spring box to capture the water

A spring box is a covered container made of masonry, brick, or concrete that
helps protect spring water from contamination. A spring box also makes it
easier to collect water at the spring or direct water into pipes to community
taps or storage tanks. The kind of spring box that is best depends on the lay of
the land and the materials that are available.

Parts of a spring box

Drainage canal prevents water
from flowing over the spring box Water level

/

and clean inside
Overflow pipe with screen
/ to keep insects out

/ Screen to filter out sand and soil
‘/‘/ L Outlet pipe

| M
;)");, @7 /WW Removable cover to see
I WA

%

9

Scour pipe to flush
out spring box

This shows one kind of spring box with the hillside cut away to show what is inside.

Pipes and spring boxes need cleaning often

Spring boxes need to be checked to make sure the spring continues to provide
safe water. Silt, leaves, dead animals, and other things can collect in the
pipes and spring box and block the pipes or contaminate the water. Put a wire
screen on the pipe leading into the spring box to prevent unsafe things from
entering pipes. Cleaning the screen every now and again will make sure there
is a steady flow of water.
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Collect Rainwater

Collecting rainwater is one of the easiest and most effective ways to have a
safe supply of water. Rainwater is safe to drink except in areas with a lot of
air pollution. Rainwater collection is a good solution to both water scarcity and
water safety.

Above ground tanks can be placed next to the house. The roof will catch
rainwater and divert it into the tank. Roofs made of tin or corrugated metal
are best. Roofs made of thatch may collect too much dirt to be safe. Roofs
made of lead, asbestos, or tar have toxic chemicals in them that will make the
water unsafe to drink. Make sure your rain barrel is clean and was never used

to store toxic chemicals, such as oil or pesticides.
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Using a tin roof to collect rainwater

Ground catchments can collect surface runoff and rainwater. To make a simple
catchment, dig a depression into the ground and press down the earth or line
it with clay, tile, concrete, or plastic sheeting. These reservoirs can be used to
give water to animals or to collect water for bathing. If a ground catchment is
used for drinking water, it should be fenced to keep animals out. Water from
ground catchments should be cleaned (see pages 92 to 99) before drinking.
Water collected on roofs or in ground level catchments can also be diverted

into underground tanks for storage. This is a good way to keep water cool and
covered. It may also be less costly than building or buying above ground tanks.



COLLECT RAINWATER

Make rainwater safe to drink
Rainwater must be kept free of contamination to be safe to drink. To make sure
the water you collect will be safe:

« Clean the tank, entrance pipe, roof, and roof gutters before the rainy
season.

« Never collect water in containers that have been used for oil, pesticides,
or other toxic chemicals.

« Allow the first rains of each year to run through the tank to clean it.

« Cover the tank and place a filter or screen over the inlets to keep out insects,
leaves, and dirt. This will also help prevent mosquitoes from breeding.

- Take out water through taps, if possible. If water is removed with buckets
or other containers, make sure they are clean.

- For added safety, add chlorine to the tank (see page 99) or connect a
water filter to the tank (see page 96).

« Do not stir or move the water. That way, any dirt or germs in the tank
will settle and stay at the bottom.

« Sweeping the roof from time to time will also help keep collected
rainwater clean.

Collecting rainwater in the desert

One way rainwater is collected in the Thar Desert of Rajasthan, India, is in
village ponds, called naadi. Everyone in the village, and even people passing

by, may use naadi water. P
Everyone in the village works together to maintain %, ﬁj\m‘
the naadi. Ancient laws prohibit any trees from being cut L\,M

near the edges of the naadi, or in the area where rainwater
collects and runs into the naadi. Animals are kept away from
the naadi, and people are not allowed to urinate or defecate
near the naadi. Once a month, on the day
of no moon, the entire village works to
dig out any sand and silt that has
collected in the naadi. Digging

out the naadi makes it deeper

and also removes germs that

may have settled on the bottom.
After digging it out, the villagers
allow the water to settle so it
becomes clear again. In these ways
the community comes together to
protect their water.
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Safe Water Transport

Care must be taken to keep water safe and clean while it is being moved from
its source to where people need it. Carrying water is some of the hardest
daily work done in any community, and it is often done by women and girls.
Carrying heavy loads of water on the head, on the back, or with a head strap
can lead to frequent headaches, backache, harm to the spine, and can cause a
pregnant woman to lose her baby due to strain.

Water improvement projects can reduce this burden. Sometimes simple
changes can make it easier to carry water. Water systems can be built so
there will be no need to carry water long distances. And homes can be built
closer to the water source. Community health will improve if men understand
the importance of this work in family life and share the tasks of collecting and
carrying water.

Piped water

There are many advantages to a piped water system. Piped water reduces the
risk of contamination and there are fewer places for snails and mosquitoes

to live. However, a piped water system that is poorly built and used unsafely
may make water contamination worse than no system at all. A piped water
system must be planned carefully, with an understanding of how much water
is needed and available now, and how much water may be needed in the future
as your community grows.

Water can be piped from almost any water source, but springs and
reservoirs are the most common. The least costly source is one that is uphill
from the community, so that gravity will carry the water downhill. Most
piped water systems bring the water to a large storage tank. The tank may be
treated with chlorine or have a filter attached to
treat the water. Water is then piped from the
storage tank to taps in people’s homes or to
public water taps around the community.

A piped water system needs regular
maintenance. Keeping records of where
pipes are laid can prevent accidents
and make it easier to find and repair
broken pipes. Leaking pipes can waste a
lot of water, draw in sewage and other
contamination from the soil, and make
breeding grounds for mosquitoes and
snails. If pipes have been fixed with jute, -
hemp, cotton, or ‘leqther, germs may An important part of any piped water
grow on these things and contaminate system is making sure that someone is
the water inside the pipes. responsible for fixing damage to the pipes.




SAFE WATER TRANSPORT

Women and men talk about water

When the water committee
in a small Mexican

village planned to pipe Sz @//— ,: N
water to the village Al J«vmmmwwww
from a large spring, L W
they decided they - R }‘é K
had enough money to  ~— Y/

install a shared tap for /\/‘

every 2 houses. At the N Za

village assembly the -
men from the water TS k’
committee announced SN
that the taps would be used
to provide water for drinking and
cooking. This was good for the village,
they said, because now the women would not spend

all day carrying water from the river and boiling it to make it safe to drink.
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A woman at the assembly stood up and asked, “What about washing
clothes?” One of the men from the water committee said, “You can continue
to wash clothes in the river as you always have done.” A second woman stood
up and asked, “What about bathing our children?” The man said, “You can
continue to bathe the children in the river as you always have done.” A third
woman stood up and asked, “What about our home gardens? We need water to
grow vegetables.”

The women felt their voices had not been heard. They said there was not a
single woman on the water committee and so women’s needs would not be met.
The women demanded that they be allowed to join the water committee and
help make a new plan. The rest of the assembly agreed.

The new water committee made a different plan. Rather than a tap for
every 2 houses, they would install a tap and a wash basin for every 6 houses.
Though the women would still walk to collect water, they would also be able
to wash clothes, bathe children, and clean maize right in the village. The tap
would be used for drinking water and the washbasin for everything else. This
would help make sure that the drinking water stayed clean. And they would
use the wastewater from the washbasin to water their home gardens.

The plan was popular among the men as well because it would give them a
place to wash their tools when they returned from the cornfields each day. In
this way, the villagers met many of their needs at once.
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Store Water Safely

If water is not handled carefully while it is being collected, carried, and stored
in containers, it can be easily contaminated. Water stored in tanks with
cracked walls, or containers with loose, poorly made, or missing covers can be
contaminated by animal waste and germs.

[ Detective story: How did the drinking water get contaminated? ]—\

This activity helps explore how water drawn from a well, spring, or tap can become
contaminated before it is consumed. It can be done with 4 people or more.

Time: 2 hour

0 The facilitator explains to the group they are health detectives, then gives the
detectives their briefing. Here's an example: 10 families collect clean drinking water
from a well. During the next few days, children from one family become sick from
drinking contaminated water at home. The other families are fine. The task for the
detectives is to find out how the water became contaminated after it was drawn
from the well.

@ The facilitator asks for 1 to 3 volunteers. Away from where the rest of the group
can hear, the facilitator explains that their role is to give “clues” as the group asks
questions to try to discover how the water became contaminated. Then the
facilitator can either tell the volunteers, or ask them to quickly decide, how the
water got contaminated before they rejoin the rest of the group.

O The group then takes turns asking the volunteers questions, who respond
with “clues” until someone is able to guess correctly how the water became
contaminated.

@ ifthe group s large, it can be divided into several teams. Limit the number of
questions, for example, allow each team or person up to 4 questions. The first
person or team to guess the right answer wins.

Repeat the activity several times with different ways the

water became contaminated. Afterwards, the facilitator

can lead a discussion

to explore the different

ways that drinking water

becomes contaminated.

Talk about what can be

done to keep drinking

It was covered after water clean and how

it was brought to to do that at home

the house. and throughout the
community.

Was the water
jar covered the
whole time?




STORE WATER SAFELY

Keeping water containers clean

Stored water can become unsafe when it is touched by people with dirty
hands, when it is poured into a dirty container, when dirt or dust gets in the
water, and when dirty cups are put into it. To prevent water from becoming
unsafe at home:

- Wash hands before collecting and carrying water.

« Clean and cover the container that is used to carry water.

« Reqgularly clean the container where water is stored in the house.
- Keep water containers off the floor and away from animals.

« Pour water out without touching the mouth
of the container, or use a clean, long-handled
dipper to take water out of the container.

« Clean all cups that are used for drinking.

. Never store water in containers that have been
used for pesticides or toxic chemicals.

« If possible, do not treat more water than you
need for short-term use. For drinking and
cooking, that is usually less than 5 liters for

each person each day. Narrow mouthed

C k ddi containers are safest for
over tanks and cisterns storing water.

Covered tanks and cisterns are

safer for storing water than open

ponds because mosquitoes and snails cannot live in closed
tanks. Covering storage tanks also reduces water loss from
evaporation. If water is stored in ponds or ditches, digging
them deeper will expose less water to the air and so will
reduce the amount lost to evaporation.

Cisterns should be placed as close as possible to where
the water will be used.

Fix leaks

A lot of water can be lost through leaks, evaporation, and seepage. To save
water, make sure taps are closed when they are not in use. Fix or replace
broken or leaky pipes and cracked tanks as soon as
leaks are found. Leaks are also a sign of possible
contamination, because germs and dirt enter the
cracks in tanks and pipes.
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Make Water Safe to Drink

It is better to protect and use a source of safe water, such as a spring or
protected well, than to treat and use water from a contaminated source, such
as a river or waterhole. But water from any source will need to be treated if it
has been contaminated, if people refuse to drink it due to color or taste, or if it
is carried and stored in the home. (Water from pipes, tanks, and wells will also
need treatment before drinking if it has been contaminated.)

The methods you choose to treat water will depend on how much water
you need, what it is contaminated with, how you will store it, and what
resources are available. No matter how it is treated, it is best to either let the
water settle and pour it into another container, or to filter the water before
disinfecting it (see page 94). This removes the sediment (particles of dirt).
Removing sediment makes disinfection easier and more effective.

The methods shown here do not make water safe from toxic chemicals.
Water that contains toxic chemicals is never safe for drinking, bathing, or
washing clothes. It may lead to cancer, skin rashes, miscarriages, or other
health problems.

To make water safe from germs, follow these 2 steps, filter and disinfect:

@ First, let the water settle for a few hours and pour it into a clean container,
or filter it:

Cloth filter \_\\\I,' ..or... Charcoal filter

See pages 93 to 97 for other ways to settle and filter water.

@ Then, disinfect the water using 1 of these methods: iﬁ:}

0

8
Adding Adding lime or
Boiling  ..or.. chlorine ..or.. Solar disinfection ...or...  lemon juice

WAV Only after the second step is the water safe to drink.



MAKE WATER SAFE TO DRINK

Settling water

Settling water allows dirt, solids, germs, and worms that cause some illnesses to
fall to the bottom of the container. Storing water for 5 to 6 days will reduce the
number of germs in the water. But some germs, such as giardia, will not be killed
by any length of storage. For this reason, use another method after letting water
settle to make it safe, such as filtering, chlorinating, or solar disinfection.

3-pot method
The 3-pot method settles water so germs and solid matter fall to the bottom.
This method is safer than settling water in 1 pot, but it does not make the
water completely free of germs. The 3-pot method should always be followed by
disinfection (see page 97).

Morning, Day 1: Fill pot 1 with water. Cover the top and let it settle for 2 days.

Morning, Day 2: Fill pot 2 with water. Cover it and leave for
2 days. The dirt in pot 1 is beginning to settle.

Morning, Day 3: Pour the clear water from pot 1 into empty pot
3, making sure not to pour out the sediment at the bottom of
pot 1. The water in pot 3 is now ready for disinfecting. The
dirty water and sediment left in the bottom of pot 1 can be
poured out. Wash pot 1 and refill it with water. Cover it and
let it settle for 2 days. (It will be poured out and ready for
disinfecting on Day 5.)

Morning, Day 4: Pour the clear water from pot 2 into pot 3 for
disinfecting. Wash pot 2 and refill it with water.

Every few days, wash the clear water pot (pot 3) with boiling
water. If you use a clean hose to siphon water from one pot to the
next, the sediment will be less disturbed than if you pour the water.

Using plants

In many places, people use plants to make water safer to drink. Moringa

seeds are used in East Africa. Moringa is called malunggay in the Philippines,
horseradish tree or drumstick tree in India, and benzolive tree in Haiti and the
Dominican Republic. To use moringa seeds:

1. Dry the seeds for 3 days. 4. To dissolve the paste, stir for 5 to
10 minutes. The faster it is stirred

2. Grind the seeds to powder.
the less time is needed.

It takes 15 ground
moringa seeds to clear 5. Cover the container and set it
20 liters of water. ~ aside to let it settle. After 1 to 2

3. Mix the powder with hours, pour the water into a clean
a little water to make a paste, container. Be careful to leave the
and add it to the water. solids in the first container.
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Filtering water

There are many ways to filter water to make it safer from germs. Some
filters, like the ceramic filter below, require special equipment. Others need no
special equipment and can easily filter small or large amounts of water before
disinfecting.

Cloth filters

In Bangladesh and India, a filter made of finely woven cloth is used to
remove cholera germs from drinking water. Because the cholera
germ often attaches to a tiny animal that lives in water, filtering
out these animals also filters out most cholera germs. This
method also filters out guinea worms.

You can make a cloth filter out of handkerchiefs, linen,
or other fabric such as the cloth used to make saris. Old
cloth works better than new cloth because worn fibers
make the spaces in the weave smaller and better for
filtering.

1. Let water settle in a container so that solids sink to the bottom.

2. Fold the cloth 4 times and stretch or tie it over the mouth of another
container or water jar.

3. Pour water slowly from the first container through the cloth into the
second container or jar.

Always use the same side of the cloth, or germs may get into the water.
After using the cloth, wash it and leave it in the sun to dry. This kills any
germs that may be left in the cloth. In the rainy season, disinfect the cloth
with bleach. Be sure to clean the container you use to store the filtered water
in, at least every 2 to 3 weeks.

Ceramic filters

A small water filter can be made from fired clay coated with colloidal silver
(a substance that kills germs). With basic training, any potter can easily
make these filters. (For more information, see Resources.)

< Plastic top

Ceramic filter coated
with colloidal silver

<«—— Plastic bucket

~ % <«— Plastictap

Ceramic filter used inside a plastic bucket
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[ How to make a charcoal filter } ~

0 ©©

This filter is easy to make and removes most germs from small amounts of water.

Materials: 2 metal or plastic buckets, a hammer and 1 or 2 large nails, a bucket of
coarse sand (not sea sand), a quarter bucket of wood charcoal

Make holes in the bottom of 1 of the buckets. Wash the bucket. This is now the
filter bucket.

Clean the sand by rinsing it in water and draining until the water that drains off
is clear.

Crush charcoal into small pieces. Activated charcoal works best, but ordinary wood
charcoal will also work. Never use charcoal briquettes! They are poison!

Put a layer of washed sand 5 cm deep into
the filter bucket and pour water over it.
Water should run out through the holes.
If no water runs out, make the holes
bigger. If sand runs out, the holes are

too large. If this happens, remove the
sand, place a thin cloth over the holes,
and replace the sand.

Filter bucket

Place a layer of crushed charcoal <— Open10cm

about 8 cm deep on top of the
sand. Now fill the bucket with
more sand, until the sand is 10 cm
below the top of the bucket.

"] <—— Sand
<«—— 8 cm charcoal
<«— 5cmsand

Place 2 sticks on top of the second
bucket and set the filter bucket

on these sticks. Pour clean water
through the filter bucket several > \

times until the water comes out Clean collecting
clear into the collecting bucket. bucket

Now the filter is ready for use.

Sticks to hold
bucket

To use the filter, allow the water you collect to settle before pouring it through
the filter. Drinking water collects in the clean, bottom bucket. To be safest, after
filtering, disinfect the water (see pages 97 to 99)

Because the germs that are filtered out will grow on the charcoal, it is important to
remove and clean the charcoal every few weeks if the filter is used daily, or any time
the filter has been unused for a few days.

/
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[ How to make a household slow sand filter ]

O Q  © 606 0 & 0 ¢

This is one of the safest, most effective, and cheapest ways to filter water for a
household. This filter can treat enough water for a small family (at least 50 liters
per day).

Clean a watertight 200 liter container and disinfect it with bleaching powder. Make
sure the container did not contain toxic materials.

Drill a hole 4 to %5 of the way down from the top of the container for the valve or
tap. The hole should be sized for the fitting on the tap. (For example, if the tap has
a 12 mm fitting, the hole should be 12 mm wide.)

Fit the tap to the hole and fix it in place with hard-setting putty. If a brick container
is used, the valve can be cemented within the wall.

Prepare the flexible water collecting pipe. Drill or punch many small holes in the
first 35 cm of the hosepipe, seal the end, and form it into a ring on the bottom of
the container with the holes facing downward.

Connect the top of the hosepipe (the end with no holes) to the tap. Seal the pipe
fittings with hose clamps or wire.

Place a layer of clean gravel 7 cm deep on the bottom of the barrel to cover the
water-collecting pipe. Cover the gravel with fine cloth and fill the barrel with clean
river sand to about 10 cm below the tap. Then cover the sand with a second

fine cloth.

Make a cover for the container, with a hole in it to pour water through. Place a flat
rock or dish under the hole to prevent disturbing the sand when water is poured in.

Flush the filter with water. Once the filter is cleaned, it is ready to use.

200 liter container

Cover —— = a == POUrwaterin here
Flat
stone <«—Tap
Washed Fine cloth
sand
Washed 20 mm
gravel flexible pipe




MAKE WATER SAFE TO DRINK

To use and maintain a slow sand filter

After a few days of use, a layer of green scum (bacteria and algae) will grow
on top of the sand. This helps to treat the water, so do not remove it. For this
scum to work, the sand must always be covered with water. (This is why the
tap is placed above the sand lager.) Fill the filter daily and remove water only
in small amounts. If the filter is drained completely it will not work well, and
will need to be cleaned and refilled.

Allow solids to settle out of the water before pouring it into the filter.
This will reduce the need to clean the filter because the water will be cleaner
when it enters. Letting water flow like a waterfall as you pour it will add air
into the water and make it taste better.

When the water flow from the tap slows down, clean the filter. Drain all
the water and remove the green layer and about 1 cm of sand from the top.
After many cleanings, when more than half of the sand has been removed,
replace all the sand and gravel with new cleaned sand and gravel and start
over. This may be necessary 1 or 2 times a year.

Arsenic filter

To filter out arsenic from water, add a container filled with iron nails to the
top of a slow sand filter. Use 3 to 5 kg of the smallest sized iron nails. Do not
use “galvanized” nails because the nails must be able to rust for the filter

to work. Arsenic binds to the rust on the iron nails and is removed from the
drinking water. (For more information, see Resources.)

Disinfecting water

Disinfecting water kills germs and worms, making water safe to drink.
The best methods are boiling, solar disinfection, or using chlorine.

IOV These methods will NOT make water safe from toxic chemicals.

Boiling water
Bring water to a rapid, rolling boil. Once it starts boiling, let it
boil for 1 full minute before taking the pot off to cool. In high
mountain areas, water needs to boil for 3 minutes to kill
germs because water boils at a lower temperature high
in the mountains.

Boiling changes the taste of the water. After L
boiled water cools, pour it into a bottle and
shake it strongly. The shaking will add
air to the water and improve the taste.

Where firewood is scarce, boiling
water can be difficult. Planning to boil Boiling water for 1 minute
water after food is prepared but before the makes it safe from germs.
fire dies is one way to reduce your use of wood.
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[ How to disinfect water with sunlight ] ~

Solar disinfection is an effective way to disinfect water with only sunlight and a
bottle. Filtering or settling the water first will make it clearer so it will disinfect more
quickly. Solar disinfection works best in countries close to the equator, because

the sun is strongest there. The farther north or south you are, the

more time is needed for disinfection to work. (For more information

about solar disinfection, see Resources.) O
Clean a clear plastic or glass bottle, or a plastic bag.

Bottles made of PET plastic work best.

o9

Fill the bottle half full, then shake it for 20 seconds. This will add air
bubbles to the water. Then fill the bottle or bag to the top.
The air bubbles will help to disinfect the water faster.

9 Place the bottle where there is no shade and where
people and animals will not disturb it, such as the roof of
a house. Leave the bottle for at least 6 hours in full sun,
or for 2 days if the weather is cloudy.

@ Drink directly from the bottle. This will prevent contamination from hands or
other vessels.

Solar disinfection can be done faster and more completely by putting the bottle
in a solar cooker (see page 364).

. /

.QV% Lime or lemon juice

> . . :
s Add the juice of a lime or lemon to 1 liter of
%V% 8 ﬁ drinking water and let it sit for 30 minutes. This
> will kill most cholera and some other germs as
: well. This does not make water completely safe,
but is better than no treatment in areas where
Use 1 lime or cholera is a threat. Adding lime or lemon juice
lemon for every to water before using solar disinfection or the
liter of water. .
3-pot method will make the water safer.
Chlorine

Chlorine is cheap and easy to use to kill most germs in drinking water. But if
too little chlorine is used, it will not kill germs. If too much is used, the water
will taste bad. Chlorine is best used in community water systems, because it can
be difficult for a single household to do it well all the time. To use chlorine to
disinfect household water, follow the instructions on the next page.

Large amounts of chlorine are harmful to people and the environment, but
the amounts used to disinfect home and community water are generally safe.
It is safer to disinfect water with chlorine than to risk the health problems
caused by germs.



MAKE WATER SAFE TO DRINK

How much chlorine to use?

The amount of chlorine needed to disinfect water depends on how contaminated
the water is (how many and what kinds of germs it contains). The more germs
there are in the water, the more chlorine you need to get rid of them. It is
important to add enough chlorine so that some is left in the water after the
germs are killed. The chlorine that is left is called free chlorine. This will kill
any new germs that get into the water. If the water has free chlorine in it, it
will smell and taste just slightly of chlorine. This tells you it is safe to drink. If it
has too much, the smell and taste will be strong and unpleasant.

To use the right amount of chlorine, you need to know how strong your
chlorine solution is. Chlorine comes in different forms — gas, bleaching powder,
high-test hypochlorite (HTH), and household liquid bleach. Because household
bleach is the most common form of chlorine, this book shows how to disinfect
water with household bleach.

Household bleach may have different amounts of chlorine. Most common are
3.5% and 5%. The easiest way to measure the amount of bleach needed is to
first make a ‘mother solution’ (about 1% chlorine) and then add this solution to
the water you want to disinfect. To prepare the mother solution:

1. Add 1 cup of bleach to a clean, empty 1 liter bottle.

2. Fill the bottle with clean water.

3. Shake the bottle for 30 seconds.

4. Let it sit for 30 minutes. Your mother solution is ready.

If there is a lot of solid matter in the water, the chlorine will not work as well,
so filter the water or let the water settle. Pour the clear water off into a clean
container and then add chlorine.

Water Bleach ‘Mother Solution’

/S) 3 drops

For 1 liter or
1 quart

For 1 gallon or

4 liters 6660606 12 drops
66660

For 5 gallons or L@ = 1 teaspoon

20 liter

S

% % 10 teaspoons
=

= %

For a 200 liter
barrel

Add these amounts of the mother solution to clear water and wait at least 30 minutes before
drinking. If the water is cloudy, you need twice as much of the bleach mother solution.
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Wastewater: A Problem or a Resource?

Because the amount of water in the world stays the same, all water is used
over and over again. But runoff water and water that has been used for
washing, farming, sanitation, or industry often contains germs and chemicals
that make it unsafe for drinking, bathing, or washing.

Water that is not contaminated with toxic chemicals or human waste can
be reused after simple treatment. The method best suited for your household
or community depends on the amount of wastewater to treat, what it is
contaminated with, what it is to be used for, and how much time, space, and
labor you have to treat the water.

Greywater solutions

Greywater is wastewater that has been used for washing and other household
chores, but does not contain human wastes. As long as you do not use toxic
soaps or cleaners (see page 373 for how to make safer cleaning products),
greywater needs only simple treatment before being reused in the garden, or no
treatment at all before being disposed of into the ground.

NI AVWAHE Greywater is never safe for drinking.

There are many different types of greywater systems (see Resources).
Any greywater system works best when:

. it is easy to build and maintain.

. grease, concentrated bleach, solvents,
and other chemicals are kept out
of the water.

Constructed wetlands (reed beds) filter greywater

One way to treat greywater is to copy nature’s way of cleaning water by
making a wetland. Constructed wetlands (also called reed beds) treat
greywater by filtering water through layers of plants, soil, and rocks. Nutrients
in the wastewater feed the plants, and the plants add oxygen to the water,
which helps clean it. Reed beds also:

. provide irrigation water for food crops.

- grow plants you can harvest for other uses, such as bamboo or reeds.

- replace stagnant water with beautiful gardens.

IV V:VWIRl Constructed wetlands cannot treat solid human wastes (feces).
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To make a constructed wetland
In planning a constructed wetland, consider these issues:

« How much area do you need and how deep does it need to be? The more
water that flows through the system, the bigger and deeper it needs to
be to safely filter greywater. If water flows too quickly, the reed bed
cannot clean it well.

. Is the water source higher than the wetland? Water must flow through
the wetland, so it needs to come from a source above, or be pumped.

« Where will cleaned water flow to? Can it be collected in a storage tank
or directed to a garden?

Wetlands can be built anywhere there is enough space. If there is little space,
they can be built above ground in basins, such as a 200 liter drum. In areas
with well-drained soil or high groundwater, dig a pit and line it with thick
plastic or cement. In areas with clay soil, no lining is needed.

To maintain a constructed wetland

7 to 8 cm of mulch on
top to prevent odors and
mosquito breeding

Locally available wetland plants

Outlet pipes (4 to

5 cm around), no

more than 15 cm
below the inlet pipe
Inlet pipe
(greywater
from house)

Small stones (2 to
4 cm around) at Coarse sand and small gravel (no more
inlet pipe than 2 cm around) in the wetland bed

\ Large stones (4 to 5 cm

around) at outlet

A constructed wetland dug into the ground can treat large amounts of greywater.

Every constructed wetland has different needs depending on the amount of
water, the type of soil and plants, and other conditions. Experiment to find the
best way to make your constructed wetland work.
- If plants dry out or die, not enough water is running through. More water
sources can be added to the system, the pit can be made smaller or less
deep, or new plants can be added.

- If water does not flow through, try bigger stones and less sand, or lower
the outlet pipe.
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Human waste (feces and urine) can pollute water, food, and soil with germs and
worms, leading to serious health problems (see pages 51 to 58). The safe disposal
of human waste (sanitation) by building and maintaining toilets and washing
hands prevents the spread of germs and is necessary for good health.

Whether your community uses pit toilets, toilets that turn human waste
into fertilizer (ecological sanitation), toilets that flush human wastes and water
(sewage), or another type of toilet, the main goal is to prevent human waste
from contaminating drinking water, food, and our hands. Just as important as
a safe and comfortable toilet is a way to wash hands after using it. Safe toilets
and hand washing together can prevent most of the illnesses that come from
germs in human waste.

Poorly built toilets and sewage systems are a major cause of illness and
groundwater contamination. As clean water becomes more scarce, disposing
of human waste in ways that do not cause more water contamination becomes
increasingly important.
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Promoting Sanitation

Some health workers believe health problems and death from poor sanitation
can be prevented only if people change their personal habits, or “change
their behaviors,” for staying clean. But promoting behavior change often fails
because the conditions people face in their daily lives, such as poverty, or a
lack of clean water or decent toilets, do not change. And when their behavior
does not change, the people themselves are blamed for their own poor health.
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Experts may offer technical solutions, such as modern toilets that use no water,
or costly sewage treatment systems. But just because these technical solutions
may work elsewhere does not mean they will respond to the traditions or
conditions of the community. Some of the toilets in this book may not be right
for some communities. Offering technical solutions without understanding
people’s cultures, living conditions, and real needs can create more problems
than it solves.

Diseases caused by poor sanitation will continue if people are blamed for
their own poor health or if technical solutions that ignore local conditions are
promoted. To improve health in a lasting way, health promoters must listen
carefully and work with people in the community to develop solutions based on
their needs, abilities, and desire for change.
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What People Want from Toilets

Health is not always the main reason why people want improved sanitation.
People also want:

- privacy: A toilet can be as simple as a deep hole in the ground. But the need
for privacy makes it important for a toilet to have a good shelter with a
door. The best shelters are simple and are built from local materials.

safety: For a toilet to be safe it must be built well and in a safe place. If

a toilet is badly built it can be dangerous to use. And if the toilet is far
from the home, or in an isolated place, women may be in danger of sexual
violence when they use it.

- comfort: People will more likely use a toilet with a comfortable place to sit
or squat, and a shelter large enough to stand up in. They will also be more
likely to use a toilet that is close to the house and is sheltered from wind,
rain, or Snow.

- cleanliness: If a toilet is dirty and smelly, no one will want to use it.
Traditionally the job of low status people in the community, sharing the
task of cleaning will help make sure that toilets are properly used and
cared for.

. respect: A well-kept toilet brings status and respect to its owner. This can
be an important reason people spend the money and effort to build one.

HEALTHY —
SANITATION

A safe place to relieve oneself A way to get
(urinate and defecate) clean afterward

Turning urine and feces Making sure that toilets Food and water that is not
into a healthy resource stay clean and safe contaminated by urine and feces



106

BUILDING TOILETS

Planning for Toilets &

Every person and every
community has a way of
managing human waste, even
if it just means that people

go into the bush or forest to
urinate and defecate. Not all
people in a village use the same
method, and not every person
disposes of their waste the
same way all the time. Some
people may want to change,
while others may not. Whether
it means building a new kind
of toilet, improving access to
safe toilets, or some other kind
of change, almost every sanitation
method can be improved.

A plan that leaves women or anyone
else without toilets will not prevent
iliness in the community.

Small, step by step changes are easier than big changes all at once.
Examples of small changes that can have a big impact on health, safety, and
comfort are:

« keeping wash water and soap near the toilet.
- adding a screened vent to a pit toilet to let air flow and also trap flies.
- adding a durable platform to an open pit.

When planning or making changes in the way human waste is disposed of in
your community, keep in mind that every method should:

- prevent disease — it should keep disease carrying waste and insects away
from people and food, both at the site of the toilet and in nearby homes.

. protect water supplies — it should not pollute drinking water, surface
water, or groundwater.

- protect the environment — toilets that turn human waste into fertilizer
(ecological sanitation) can conserve and protect water, prevent pollution,
and return nutrients to the soil. (See pages 124 to 135.)

« be simple and affordable — it should be easy for people to clean and
maintain, and to build for themselves with local materials.

- be culturally acceptable — it should fit local customs, beliefs, and needs.

. work for everyone — it should address the health needs of children,
women, and men, as well as those who are elderly or disabled.
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Sanitation decisions are community decisions

When decisions about toilets are made by the people who will use them, it is
more likely that people’s different sanitation needs will be met. And because
household, neighborhood, and village sanitation decisions can affect people
downstream, when neighboring communities work together, health can improve
for everyone.

Community participation can make the difference between success and
failure when a government or outside agency tries to improve sanitation.

The wrong toilets?

In 1992, the government of El Salvador spent over US $10 million to build
thousands of toilets. These toilets were meant to turn waste into fertilizer, but
they needed more care and cleaning than the old toilets people were used to.
The government did not involve angone in the communities to help build them,
and there was no training in how to use them. So people did not learn how
they worked.

After the project was finished, the government studied how the toilets were
being used. They learned that many of the
toilets were not being used well,
and others were not used at all.

The toilets
work, but we
don’t use them
the way we’re
supposed to.

The government .%E
never asked if we 1 ‘i

wanted them. 0 l %‘“\:

it

Building a few
toilets to try
out first would
have helped.

These
toilets
don’t
work!

Somebody got
paid off for this

mess!

When people participate in planning, the result is more likely to fit their needs.
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Someone must clean the toilet

No one likes to clean the toilet. But someone
has to do it.

Often, the job of planning, building, and
fixing toilets is considered men’s work or work
for specialists. The less pleasant and more
constant task of cleaning toilets often falls to
women or people of lower social classes. It is
unfair if tasks that are unpleasant always fall
to women and poor people who usually do not
make the decisions in the first place.

Sharing unpleasant tasks is a way to make
sure the work gets done, though it often creates
social conflicts.

Women and Men Have Different Needs

Women and men have different needs and customs when it comes to using
the toilet. Men may be more comfortable than women relieving themselves in
public or in open spaces. Women have a greater share of family work such as
caring for children, collecting water and

firewood, cooking, and cleaning. This
affects their access to toilets that are
safe, clean, comfortable, and private.

Itis generally easier for men to relieve themselves than it is for women.



WOMEN AND MEN HAVE DIFFERENT NEEDS

Planning toilets with women'’s needs in mind

Leaving women out of sanitation planning puts them at a greater risk for
health problems because it is less likely that their needs will be met. Men
must also keep women’s needs in mind when changes are made in community
sanitation if they are to improve health for everyone.

To make it easier for women to participate in community sanitation
planning in a way that does not simply give them more work to do:

- Organize meetings at times when women can participate.

« Make sure that women are invited and feel comfortable speaking out.

- Have separate meetings for women if they
make it easier for women to speak up.

« Share decision making power.

Women usually teach and care for
children. When women’s needs are
not met, the needs of children may be
unmet as well. When women are not
included in planning household and
community sanitation, the whole
community suffers.

49555995965895095

If you teach a man, you teach

one person. If you teach a woman,
you teach a whole nation.

—African Proverb

FOIIIIIIVIRVIVVVY
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[ Removing barriers to toilets for women }

just women, a session can be organized with men and women.
Time: 1 to 1% hours

Materials: Large drawing paper, pens, sticky tape

not.) For every ‘yes’ answer, make a mark next to the phrase.

Here are some statements that might be used:

The toilets are not
safe for children.

During monthly
bleeding we are
not permitted to
use the toilets.

TOO {ar {VOW\ "V‘\_'J L\OVIS'Q.
Safer to 50 in the bush.
No way fo wash aftfer.

The toilet is dirty and T am
the person who must clean it.

I do not want to be seen

-
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@ Count the marks beside each statement. Choose the problems that were
mentioned most often and begin a discussion about them. What is the cause of
the problem? What illnesses may result from this problem? What can be done to
improve the situation? What are the barriers to improving the situation?

women to make sure everyone’s needs are met.

This activity helps people talk about issues that may prevent women from having
access to safe and healthy toilets. The goal is to decide what changes might be
necessary to improve health for everyone. After the activity has been done with

@ Write statements about toilets on a large piece of paper. Then read each statement
to the group, and ask each person to decide whether she agrees or disagrees.
(Ask people to raise a hand if they agree, or to leave their hand down if they do

€ End with the group deciding on some actions that can be taken by both men and

Pregnant women are not

permitted fo use toilets.
Dvlr'u/\@ mOV\Hn‘g b‘eedin@

we are not permitted

fo use the toilets.

The toilets are not safe
for children.

/
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Making toilets easier to use
There are many ways to make toilets easier for children and adults with
disabilities to use. People need different adaptations depending
on their abilities, so it is best to involve disabled people in the
planning. Be creative in finding solutions that fit everyone’s needs.
Removable front bar If a person has difficulty squatting, make a
can be added simple hand support or a raised seat. Or, if the
if ngeded . toilet is set in the ground, make a hole in the seat
of a chair or stool and place it over the toilet.

If a person has difficulty controlling her body, make
supports for her back, sides, and legs, and a seat belt or bar.

Use a rope or fence to guide blind people from the house to
the toilet.

If a person has difficulty adjusting clothing, adapt the clothing to make it
loose or elastic. Make a clean, dry place to lie down and dress.

If a person has difficulty sitting you can make moveable handrails and steps.

Toilet adapted for wheelchairs

shelter big enough so that
a wheelchair can fit inside

—

wide door that
<«— opens outward for
easy access

bell or something to make

noise, if help is needed \_" :
backrest to support seating \

hand rail to make moving from

NI (ol
wheelchair to toilet easier  ——_|| '

toilet seat and wheelchair
on same level

door handle
with pull cord

path to the toilet is
<— level and easy to get
to from the house

Remember, a person with a disability feels the same need for privacy as anyone
else and should get the privacy he or she needs.
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Toilets for Children

Children have a high risk of illness from poor sanitation. And while adults may
live with diarrhea diseases and worms, children can die from these illnesses
(see page 51).

When children have toilets they feel safe using and have an easy way to
stay clean, they get sick less. Pit toilets can be dangerous and frightening for
small children because of the darkness and the large hole. Many children,
especially girls, leave school because schools lack safe toilets.

Allowing children to help build toilets and teaching them about illnesses
caused by poor sanitation helps them develop healthy behaviors.

//' 7
/)

///’//‘ ;.a\:el

Every school should have safe toilets and a way
for children to wash hands after using them.

Helping small children stay clean
All feces carry harmful germs, and handling them can cause serious illness
in children and adults. In rural areas, parents can help children too small to
use a toilet by making a hole near the house and adding a handful of soil after
each use. It is also important to:

« Wash babies and young children after they defecate.

- Wash your hands after handling babies’ feces.

« Bury the feces or put them in a safe toilet.

- Wash soiled clothes away from drinking water sources.

Teach boys and girls to wipe or wash carefully, and to wash their

hands after using the toilet. Girls especially should be taught to wipe
from front to back. Wiping forward can spread germs into the urinary
opening and the vagina, causing bladder infections and other health problems.
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Sanitation for Emergencies

More and more, large numbers of people are forced to live in emergency
situations due to wars, natural disasters, and other reasons for displacement.
In emergency settlements such as refugee camps, sanitation is a first priority.

Simple trench latrine

Simple trenches can be made quickly using
local materials. One enclosed trench for
each family, or for a small group of
families, will allow for the most comfort.

Trench latrines should be built downhill and away from water sources,
but close enough to family settlements so people do not have to walk long
distances to use them.

A trench latrine has shelves for the feet to make it easier to use than a
simple trench. The trench latrine should be as deep as possible (up to 2 meters),
but can be shallow if little labor is available for digging. Each user covers his
or her feces with a small amount of soil. When the trench is close to full, fill it
completely with soil. Plants and trees will benefit from the rich soil.

A portable shelter can be built over the trench to give privacy and to protect
users from rain. Screens can be made from cloth, reeds, or whatever materials
are available. Special care should be taken to make sure latrines are private
and safe for women and children.

A partially built trench latrine shelter

Tippy tap (see page 58) Top can be Light frame of wood
for washing hands covered from rain or plastic pipe

Screens /

for privacy

Wood foot rests /

and floor plates
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Sanitation for Cities and Towns

In cities and towns, health problems can spread very quickly. It is difficult to
improve sanitation services in crowded cities and towns without a lot of help
from governments, NGOs, and other partners. This book can offer only some
guidelines to help think about possible solutions.

The main barriers to good sanitation services in cities are:
- physical. Often, sanitation is considered only after neighborhoods and

settlements have roads, electricity, and water. Yet once a city is built, it is

much harder to plan for and build toilets and sewage systems.

economic. Sewage systems and public toilets are costly to build and
maintain. If there is little government support, it is difficult to afford
sanitation.

political. Local governments may not want to deliver services to informal

settlements and poorer neighborhoods. And there may be laws that prevent

people from planning and building their own toilets and sewage systems

cultural. People and officials in cities often want flush toilets and costly
sewer systems, making it difficult to agree on more sustainable and
affordable alternatives.

Creative solutions for healthier cities

Any kind of toilet, including the ones in this guide, can be built and used in
cities. And if sanitation services are combined with parks, urban farming
(see page 310), resource recovery and recycling (see Chapter 18), and clean
energy (see Chapter 23), cities can become healthier and more

pleasant places to live. When city governments work
with neighborhood groups to come up with creative
solutions, the result will be cleaner, healthier cities.
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SANITATION FOR CITIES AND TOWNS

Urban community sanitation

Not long ago, Yoff was a typical West African fishing village outside of Dakar,
the capital city of Senegal. Families lived in compounds connected by walking
paths and open spaces. But as Dakar grew and swallowed Yoff, it became part
of a large urban area with an international airport and a lot of automobiles.

As the town grew, many houses installed flush toilets connected to open pits
where the sewage sat and bred disease. Other people, too poor to afford toilets,
used open sandy areas. But with many people living close together, this quickly
became a health problem.

A town development committee came together to solve the sanitation
problem. They began by looking at the resources they had: strong community
networks, skilled builders, and people committed to keeping village life.

They also had some new ideas about ecological sanitation.

In the village, houses were grouped around open common areas where
people could gather and talk. After talking to many villagers, the committee
made a plan to use this open area for a sanitation system that would make the
area more attractive, rather than uglier. Instead of promoting household toilets
and underground sewage tanks, they would promote community ecological
sanitation.

The committee worked with residents to build urine-diverting dry toilets.
Each set of toilets would be shared by the whole compound. The urine
would run through pipes into beds of reeds. The feces, after being dried out,
would be used to fertilize trees. All of this would help to keep the village green.
Local masons and builders were hired to construct the toilets and to maintain
the common areas.

This urban sanitation project not only prevented health problems, it helped
to preserve the way the people of Yoff wanted to live.
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The Problem of Sewage

Sewage systems use water to carry waste away in pipes. They can improve
community health, especially in crowded urban areas. But to prevent health
problems, sewage must be treated to make the water safe to return into
waterways and for reuse.

Sewage treatment is costly, and more often than not, sewage is dumped
without being treated. This spreads waste and all the germs, worms, and toxic
chemicals it may contain, causing health problems such as hepatitis, cholera,
and typhoid in places where sewage is dumped.

Even with costly sewage treatment, using water to carry away waste is
often not sustainable and can lead to problems such as:

- contamination of drinking water sources downstream.

- contamination of land where people live and farm.

. loss of nutrient resources (fertilizer) for farming.

- contamination of water sources used for drinking, bathing, and farming.
« bad smells.

Sewage systems also cause health problems when different kinds of waste are
mixed together, such as when factories dump toxic chemicals into sewers. This
contamination makes the treatment and safe reuse of wastewater very difficult.

The safest low cost way to manage sewage is to treat it close
to where it is produced, and then to allow the water to absorb
into the soil and nourish plants.

The most common way to do this is
to use a septic tank (a large container
underground where solids collect and
decompose) and a leach field (where
liquid flows out and into the soil).
This method, however, requires
technical planning beyond
the scope of this guide.
(For more information,

see Resources.)

Sewage systems use
a lot of water to do a
job that can often be done
with very little or no water.
Communities with little water, or
that cannot afford a sewage system,

. ) . The people most affected by untreated sewage
will benefit from other types of toilets. are those who live where it is dumped.
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People build their own sewers

Orangi Township is a settlement of 900,000 people in Karachi, Pakistan. For
many years, Orangi had no safe water or sanitation services. Sewage and
wastewater ran in open ditches, breeding flies and mosquitoes, and causing
illness. In 1980, Dr. Akhtar Hameed Khan began the Orangi Pilot Project, or
OPP, to help people identify their health problems and come up with solutions.

Orangi residents decided an underground sewage system would most
improve their lives. At first they expected the government to build it, but Dr.
Khan knew that the Karachi government would not give them money to build a
sewage system. After much discussion, the people of Orangi decided that even
though they had no money, they could build the sewers themselves.

The first step was to develop community organizations. Each lane consisting
of 20 to 30 houses was organized to build a sewer and applied to the OPP
for assistance. The OPP surveyed the lane and prepared plans. The lane
organization then collected money from the people to build their sewer.

At first, many people did not know how to mix
concrete or to dig sewer pits that were flat and
level, so some of the work was not done well.
After 2 years, many faulty sewers had been
built and others were still not built. The OPP
organizers realized they had not trained
people well enough, so more training
sessions were held. This time, women
and children were included. The work
improved, and design changes were made
to better serve the community, reduce
costs, and finish the system more quickly.

After a few years, every lane had sewers to take waste away from people’s
homes. Health conditions improved and Orangi became a more pleasant place
to live. But there was still a problem. The people of Orangi could build sewers,
but they needed government support and money to build a sewage treatment
plant. The government would not give the money. Many years later, the
government found and funded a lower cost solution. They connected the sewers
to a filter system that cleaned the sewage as it moved downstream. By working
together to build their own sewers, the community took an important first
step. The OPP helped the government and many experts to see that community
health could be greatly improved by building a local sewage system to fit both
the needs and the abilities of the community.
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Toilet Choices

No kind of toilet is right for every community or household, so it is important
to understand the benefits of each toilet. Toilets connected to sewer systems
are complicated to build, so this book describes only toilets that use little or no
water. (The activity on page 138 can help decide which toilet may be best for
your community’s needs.)

Toilets that use little or no water

Simple compost toilet Urine diverting dry toilet 2 pit compost toilet

for tree planting Best in places where people Best in places where
Best in places where will use treated human waste people will use treated
people wish to plant trees as fertilizer, and where the human waste as

and can manage a movable groundwater is high or there is fertilizer (see page 128).
toilet (see page 126). risk of flooding (see page 129).
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Pour flush toilet Ventilated improved Closed pit toilet

Best in places with deep pit (VIP) toilet Best in places with
groundwater and where Best in places with deep deep groundwater
people use water for anal groundwater and no risk and no risk of flooding
washing (see page 136). of flooding (see page 123). (see page 120).

Note: These drawings show toilets with no doors and no covers over the toilet
hole, so you can see what they look like inside. All toilets should have doors,
and toilet holes should be covered when not in use. Also, toilets should be made
so that everyone in the community can use them (see page 111).
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Where to build a toilet

When deciding where to build a toilet, make sure you will not pollute wells or
groundwater. The risk of groundwater pollution depends on local conditions
such as the type of soil, the amount of
moisture in the area, and the
depth of the groundwater.

~ .- But some general rules
’&‘%’*’bjr can make sure
U conditions are safe.

3
i AEN

\ The bottom of

= . _,,_/__ the pit (if it is a

S 1 ¥ pit toilet) or the

chamber (if it is a

dry or compost toilet)

should be at least

21/2 meters above the

groundwater. If you
B dig a pit for a toilet

A toilet should be at least 20 meters from water sources. and the soil is very

wet, or if the pit fills

with water, this is a bad place to put a toilet. Keep in mind that water levels are

much higher in the wet season than in the dry season. Do not build pit toilets

on ground that gets flooded.

more than
20 meters from river / ST

more than 20 meters -
from spring box

When there is a risk of groundwater pollution from pit toilets, consider
building an above ground toilet (such as the dry toilet on page 129).

Groundwater flows downhill. So, if there is no choice but to build a toilet
in a place where there is a risk of groundwater pollution, place the toilet
downhill from nearby wells.

waste entering
groundwater
from pit toilet

- Z- ’/ : Wells should be uphill from pit toilets
("‘/ - ’ because groundwater flows downhill.
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Closed pit toilets

A closed pit toilet has a platform with a hole in it and a
lid to cover the hole when it is not in use. The platform
can be made of wood, concrete, or logs covered with
earth. Concrete platforms keep water out and last many
years. A closed pit toilet should also have a lining or
concrete ring beam to prevent the platform or the pit
itself from collapsing. (To make a concrete platform and
ring beam, see pages 121 and 122)

The ventilated improved pit (VIP) toilet shown on
page 123 uses a vent pipe to reduce smells and flies.

A problem with pit toilets is that once the pit is full, the toilet can no longer
be used. To take advantage of the waste in full pits, plant a tree on the site.
To do this, remove the platform, ring beam, and shelter, and cover the waste
with 30 centimeters (2 handwidths) of soil mixed with dry plant matter. Allow
several months for the waste to settle, fill it with more soil, and plant a tree.

Another option is to add soil frequently while the toilet is in use and let it
sit for 2 years to allow the waste to decompose. Then dig it out, use the waste
as fertilizer, and use the pit again. Always wash hands after handling and
digging the soil around toilets.

To make a closed pit toilet
1. Dig a hole less than 1 meter across
and at least 2 meters deep.

2. Line the top of the pit with stones,
brick, concrete or other material that
will support a platform and prevent
the pit from collapsing.
A concrete ring
beam works
well (see
page 122).

3. Make a
platform
and a shelter
to put over
the pit. A concrete
platform works best,
but local materials like logs or
bamboo and mud can work too.
If you make a platform from logs,
use wood that does not rot easily.




TOILET CHOICES

[ How to make a concrete toilet platform } ~

A well made concrete platform will last many years. One 50 kilo bag of cement
will make 4 platforms, or 2 platforms and 2 ring beams (see next page). You will
also need reinforcing wires, bricks, and boards to form the mold, and wood cut
to the shape of a keyhole to mold the hole. Platforms can be square or round.

@ Loy down aplastic sheet or used
cement bags on flat ground.
On top of this, make a
mold of bricks or boards
about 120 cm long, 90
cm wide and 6 cm deep.

9 Make a concrete mix of 1 part

! cement, 2 parts gravel, 3 parts
sand, and enough
water so that it is wet
but holds together
well. Pour the concrete
into the mold until it is
halfway to the top.

@ Pour the rest of the concrete, and
level it with a block of wood.

@  \When the concrete has hardened,
place the platform over the pit.
To make the pit more secure, also
use a ring beam.

@ Place a wooden keyhole mold in
the center, to shape the
toilet hole. You can
also use bricks to block
out the hole, and shape
the hole after you pour
the concrete.

Q Place reinforcing wires 3 mm thick on
top of the wet concrete.
Use 4 to 6 wires going in
each direction. Make
handles of wire 8 to
10 mm thick, and set
them in the concrete
near the corners.

@ Removethe keyhole mold when the
concrete begins to harden (after
3 hours). If you used a brick mold,
remove the bricks and form the hole
into a keyhole shape. Cover the slab
with wet sacks, damp cloth or a
plastic sheet overnight. Wet it several
times a day to keep it damp for 7 days.
Keeping it wet lets the concrete
harden slowly and become strong.

@ Make a cover for the hole out of
concrete or wood. It can have a
handle, or make it to be moved by foot
to keep germs off the hands.

J

Platform improvements

Because germs and worms can collect near the hole, foot
rests will reduce the risk of health problems. If people prefer
to sit, make a round hole and a concrete seat (see next page).
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To make a mold for a seat, use 2 buckets of different sizes, one inside
the other. There must be several inches between the sides of the inner
bucket and the outer bucket. Weight the inner bucket with rocks so it
stays on the bottom. Pour concrete into the space between buckets.

[ How to make a concrete ring beam |

)

A ring beam is a square or round piece of cast concrete with an open
center that supports the toilet platform and shelter, and keeps the

pit walls from collapsing. The ring beam described here can be used
along with the platform on page 121 for all pit toilets. The size of
the ring beam you make depends on the width of the pit.

@ Lay down a plastic sheet or cement bags on level ground.

@ Make a mold of bricks, wooden boards, or both. For a platform
that is 120 cm by 90 cm, the ring beam will be 130 cm by T m 7t
on the outside, and 1 m by 70 cm on the inside. A mold for the ring beam

9 Make a concrete mix of 1 part cement, 2 parts
gravel, 3 parts sand, and enough water so that it
is wet but holds together well. Pour the concrete
into the mold until it is halfway to the top.

9 Place 2 pieces of reinforcing wire 3 mm thick
on top of the wet concrete on each side of the
ring beam. If you want, you can make handles
of wire 8 to 10 mm thick, and set them in the
concrete near the corners.

@ Pour the rest of the concrete, and smooth
it with a block of wood.

® Coverthe concrete with wet cement sacks,
wet cloth, or a plastic sheet, and leave it overnight.
Wet it several times a day to keep it damp for 7 days.

@ When thering beam is solid, carry it to the
site of the toilet. Level the ground, place
the ring beam, and dig a pit inside of it.
Pack soil around the outside of the ring
beam to set it in place.

® Place the toilet platform on top,

k then build a shelter.




TOILET CHOICES 123

Ventilated improved pit toilets (VIP)

The VIP toilet is an enclosed pit toilet that reduces smells and flies.

How the VIP works

Wind blows across the top of the vent pipe and carries away
smells. The shelter keeps the toilet dark so the flies in the pit will
go toward the light at the top of the pipe, get trapped by a wire
screen, and die.

To make the VIP toilet
1. Dig the pit 2 m deep and 1} m wide. Line the top with bricks or a
concrete ring beam sized to fit the pit (see page 122). If the shelter will be
very heavy (brick, concrete, or heavy wood), line the whole pit, except the
bottom. Leave gaps in the brickwork to let liquids out.

2. Make a platform (see page 121) 12 m by 1 m, with
2 holes in it. The second hole,
near an edge of the platform,
is for the vent pipe. Make
the vent pipe hole no less
than 11 cm wide.

3. Build a shelter over the pit
and platform.

. : = Make the vent
4. Fit a vent pipe at least 11 cm pipe hole the

wide tightly into the smaller hole. = & same size around
Paint the vent pipe black to absorb heat and improve as the vent pipe.
ventilation. Cover the top of the vent pipe with a mosquito

screen (aluminum or stainless steel will last longest). Make the vent pipe
rise at least 50 cm above the roof so the wind can pull out bad smells.

If the wire screen breaks
or comes off the pipe,
replace it at once.

To use and maintain a VIP toilet
« Keep the hole covered when not in use.

« Keep the shelter dark inside.

- Keep the toilet clean and wash the platform often.

If the vent pipe gets blocked by spiderwebs, pour water down it.

VIP toilets can have these problems :

If the shelter is not dark enough, or if the hole is left
uncovered, flies will not fly up into the pipe. And

if the shelter has no roof, or if the screen breaks or
comes off the vent pipe, there is little fly control.
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Ecological Toilets

Ecological toilets turn feces and urine into soil conditioner and fertilizer.
This improves people’s health and the environment by preventing the spread of
germs and turning harmful waste into a valuable resource.

Ecological toilets also protect and conserve water because no water is

needed for their use, except for washing. They are safer for groundwater than
other toilets because they sit above ground or use shallow pits.

Ecological toilets can be built and used in cities, towns, or villages.
They need more maintenance than pit toilets (but not as much as pour-flush
toilets), so it is important for people to understand how they work.

Turning waste into fertilizer

Rich, healthy soil needs organic matter (what is left when plants and other
living things die and decompose). This natural process of organic matter
breaking down into soil is called composting (see page 287).

The soil grows crops

Fertilizer Crops
feeds the soil become food

Human waste can be Food becomes
turned into fertilizer human waste

Ecological sanitation turns waste into a resource.



ECOLOGICAL TOILETS

Farmers make compost from food scraps and animal manure and add it to
the soil. This keeps the soil full of nutrients for growing crops. Just as people
need nutrients from food to grow strong and healthy, plants need nutrients in
soil to grow strong and bear fruit.

Fertilizer can also be made from human waste. Human waste contains
nutrients that can be used to improve soil. But it also carries germs that cause
disease. For this reason, making fertilizer from human waste takes more care
than composting animal manure and food scraps.

Feces should never be used fresh. But once made into fertilizer, feces safely
help grow food, trees, and other crops without chemical fertilizers.

Urine carries fewer germs than feces and has more nutrients than feces.
This makes it safer to handle and very valuable as fertilizer. But urine is too
strong to use directly on plants, and also needs special treatment first (see
page 134).

Compost toilets and urine diverting dry toilets

There are 2 main types of ecological toilets: ‘compost toilets’ and ‘urine-
diverting’ or ‘dry’ toilets. Both of these can create safe fertilizer. Many people
call both of these toilets ‘compost toilets.” But there are some important
differences.

In compost toilets: In dry toilets:

« Feces and urine go into a « Urine is kept separate from feces
container, like a shallow pit or (see page 129). It is collected,
a large concrete box that will processed, and used as fertilizer.
not leak into the groundwater. . Feces go into a container, like

- The user adds a mix of dry a large concrete box or a hard
matter such as straw, leaves, plastic movable container that
sawdust, soil and ash after will not leak into groundwater.

each use. This reduces smells
and helps the waste break
down and become compost.

« The user adds soil mixed with dry
plant matter and ash to the feces
after each use. This reduces smells

« Time will kill most germs, and helps the waste dry out.

including roundworm eggs - The feces never get mixed with
(the hardest to kill). water. A dry mix will kill most

« After the mix has had a long germs, including roundworm eggs.
time to kill germs in the
feces (usually 1 year), the dry
matter is removed for use as
fertilizer.

« The feces are stored for up to
1 year, until it has the texture of
dry soil.

For both of these toilets, the aged feces mixture is ready after a year to be
mixed into a compost pile, emptied into a shallow pit for planting a tree, or
added directly into the soil for planting.
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Dry toilets help local economy

In several towns in Morelos, Mexico, many
people use ecological dry toilets. One
neighborhood called La Cienega has a
special need for dry toilets because it is in
a wet, lowland area where pit toilets get
flooded. To solve the problem, members

of the community bought a special kind
of toilet bowl that separates urine from
feces. These toilet bowls are built locally in small workshops with
several local workers. The workers train community groups how to
use these new toilet bowls.

Many people in La Cienega make a living by growing and selling fruit
trees and other plants. The first people in the neighborhood to use dry toilets
discovered they could use the urine and compost from their toilets as fertilizer
for the trees. When their neighbors saw the trees grow big and healthy, they
too wanted to try these new toilets that give free fertilizer.

Now, almost everyone in La Cienega uses these toilets. The local workshop is
busy making them, and the community has grown both healthier and wealthier.

Simple compost toilet for tree planting

This toilet makes fertilizer for planting trees. It is simple to build, and is made
so the shelter can be moved when the pit is full.

This toilet is best where there is space and a desire to plant trees. It is also
good for places with high groundwater, because the pit is shallow. Covering the
toilet pit with soil and planting a tree there helps to decompose the waste.

This is a great way to start an orchard of fruit trees or other useful trees.
If you do not plan to plant trees, use a different type of toilet.
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Build a simple toilet for tree planting

Level the ground and place a concrete ring beam (see page 122) where you
want the toilet. Inside the ring beam, dig a pit 1 meter deep. Secure the ring
beam in place. Make a platform to put over the pit and ring beam. Build a light
shelter for privacy that will be easy to move.

To use and maintain this toilet

- Before using, put dry leaves or straw in the
pit. This will help feces decompose.

« Add a handful of soil mixed with ashes or
dry leaves after every use.

« When the pile gets too high, stir it down
with a stick.

« Sweep and wash the platform often. Be
careful not to get much water in the pit.

« When the hole is nearly full, remove the
shelter, platform, and ring beam.

- Fill the hole with 15 cm of soil mixed with
plant matter. After several weeks, the waste
will settle. Add more soil and plant matter,
water, and plant a tree. Fruit trees grow
well and bear safe and abundant fruit.

« Move the shelter, platform, and ring beam
to another place, dig another hole, and do it again.
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2 pit compost toilet

The 2 pit compost toilet is like the simple compost toilet
for tree planting, but instead of planting a tree in the

pit, the compost is dug out and used in the garden or
fields. This toilet tends to be safer for groundwater than
traditional pit toilets because the waste is mixed with soil
in a shallow pit, allowed to dry out and kill germs, and
then removed.

To build a 2 pit compost toilet

Dig 2 pits 1 to 112 m deep, 1 m wide, L, f '

and 30 cm apart. Add a lining or - S 0‘ :

ring beam to both pits (see page 122). - =/~ . - NN
Place a platform and a simple shelter —E———=—1—130cm ==
over one pit, and a concrete or wood <— 1 meter —> <— 1 meter —>

cover over the second pit. Use the first
pit until it is nearly full. A family of 6 will fill the pit in about 1 year.

1. When the first pit is almost full, fill it with 30 cm of soil and cover it with
a board or concrete slab. Move the platform and shelter to the second pit.
Use it until it is nearly full.

2. Leave the first pit alone. Or, after it has settled for 2 months, add more
soil and plant a seasonal vegetable like tomatoes right in the pit. Because
the waste in the pit is still being processed, it is best to avoid crops that
grow under the ground, such as carrots and potatoes.

3. When the second pit is full, empty the first pit with a shovel.
Wear gloves, and wash hands after handling the fresh fertilizer.

4. Store the dry matter from the pit in open bags or buckets
for later use, or add it to a compost pile or garden.
(To know when the contents are ready, see page 133.)
Move the platform and shelter back to the first pit, while
the contents of the second pit settle. And so on...

To maintain a 2 pit compost toilet
« Keep a bucket of soil mixed with
dry plant matter in the shelter.
After each use, throw a handful
in the pit.
« When the contents of the pit
get too high, stir it down with

a stick. .
After 1 year, the contents of the 2 pit
- Sweep and wash the platform compost toilet should be safe to mix into
often. Be careful not to get garden soil as fertilizer. But it i still best to

much water in the pit. wear gloves and shoes when handling it.
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Urine diverting dry toilets

Dry toilets do not use pits. They are built above ground so it is easier to remove
the contents. They also have a toilet bowl with separate compartments that
keep urine and feces separate. This helps the contents of the toilet stay dry,
which kills germs and reduces smells. This also allows the urine to be used as
fertilizer. Because they are built above ground and lined on the bottom, well
built dry toilets do not contaminate groundwater.

Dry toilets are more costly to build than pit toilets. Their safe use requires
training, because they are used differently than pit toilets and flush toilets.
And it takes some work to keep them well maintained. But they are very good
for people who want to produce fertilizer from their wastes. They are also a
good choice in places where:

- The groundwater is « The ground is too hard to dig.

too high for pit toilets. - People want a permanent toilet

- Flooding is common. in or near their house.

2 chamber dry toilets

This dry toilet has 2 chambers where feces break down into safe fertilizer. One
side is used as the toilet while the feces on the other side dry and break down.
A special toilet bowl that works for both men and women separates urine from
feces. The urine drains through a tube into a container outside of the toilet.
After about a year, the dried feces are removed and added to a compost pile
or used on fields or gardens. The collected urine can be mixed with water and
used as fertilizer (see page 134).

Parts of the 2 chamber dry toilet

Shelter for
comfort,
privacy, and &
to keep the v 2 > Urinal
toilet dry : :

Front of toilet Back of toilet

Hose to
. divert
urine from
urinal and
bowl to
urine pot

Urine pot where
the urineis
collected from

the toilet and
the urinal

2 chambers
made of brick,
concrete, or
other durable 7

material. While

oneisinuseasa ) _ / .

toilet, feces dry This dry toilet bowl separates urine Small doors at the

and decompose from feces. Home-made urine catching back to remove
in the other. devices work just as well (see page 130). dried feces
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[ 3 ways to build a dry toilet ]

2 small doors

All 3 have a base
made of concrete,
brick, or any other
waterproof material
with these parts:

2 chambers —

a vent pipe
hole for vent pipe

a hole on each side

or in the front for the
urine diverting hose to
run out of the chamber

BUILDING THE BASE
TYPES OF TOILETS

For —_—
squatting

Leave a space in

the dividing wall for
a urine separating
container to serve
both chambers.

For sitting,
with a bench...

...or with a
toilet bowl

Cover the base with a

over each chamber.

level platform of wood
or concrete with a hole

Cut the bottom off a 20 liter water bottle.
Attach it, upside-down, to the space in the
wall dividing both chambers. Attach a tube
to the spout to divert urine, making sure
there are no leaks between the jug and the
tube. Put a fine mesh screen in the jug to
keep feces and other things from falling in.

Cut the bottom and side from a
plastic jug. Attach a tube to the
spout to divert urine. Put a fine
mesh screen in the jug to keep feces
and other things from falling in.

Urine diverting toilet bowls can be built or
bought in some places. If they are available,
they are very easy to install and use.
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For all 3, build a shelter and steps. Attach doors in the back
(concrete slabs held in place by lime mortar work well). Run the
urine diverting tube out the hole in the toilet base to a container,
a drainage pit, or into the garden to fertilize the soil.

~

FINISHING THE BASE

o
[

Cut along squatting hole in a platform, with the
upside-down bottle in the center. Urine goes into
the bottle and feces into the chambers below
either end of the hole. Put a cover on half of the
hole, over the chamber that is not in use.

Attach a urine diverter to the front of each hole.
Put toilet seats over the holes.

o

%

7

Put the urine diverting toilet bowl over
one of the holes and cover the other
hole until it is ready to use.

BUILDING A SHELTER
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urine is
collected in
a container
to use as
fertilizer
(see page
134)...

...orsent
through a
hoseintoa
soakaway
pit (see
page 82)

'
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Paper

BUILDING TOILETS

To use and maintain a 2 chamber dry toilet

sﬂ\ \I,\\\\\\\\ |

Post information to

help people use and
maintain the toilet.
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Keep urine
separator
screen clean.
When the

screen is blocked, remove
it, clean it, and replace it.

2\ x'/iﬁ}& 0( ‘\

\

h

Pot of mixed soil, ash
and dry plant matter.
After each use, throw 2

Bottle of water. Add a
little water to the urinal
and the urine separator
after each use, to
control the smell.

Keep unused chamber
covered when notin use.

Make a urinal from a
plastic jug and attach a
tube to carry urine to a
container or drainage pit.

handfuls down the dry
part of the toilet bowl.
Then close the lid.

« Make sure no water gets in the feces holding part of the toilet chamber.

« If the contents of the toilet get wet, add more dry matter.

« If the toilet smells bad, add more dry matter, and make sure the vent pipe
is clear.

« If the pile of feces builds up too high, use a stick to push it down.

- When the urine pot is full, empty it and make fertilizer (see page 134).

.« When one chamber is full, use the other chamber. Be sure to cover the
chamber that is not being used.

« It is best to let the feces sit for a full year before emptying the chamber.
After a year, or when the second chamber is full, empty the first chamber
and repeat the process.
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Do not put garbage in the toilet

For ecological toilets to work, they must be used
only for human waste. Women having monthly
bleeding may safely use ecological toilets.

But sanitary pads and other products should not
be put in the toilet.

Ecological toilets cannot be used to dispose Do not put garbage in the toilet.
of things that will not break down, such as
cans, bottles, plastic, tampons, or large amounts of paper. It is OK to use small
amounts of paper, leaves, sawdust, and other plant matter because these things
break down into soil.

When solid fertilizer is safe to use

The contents of a dry toilet are ready to remove when they are dry and have
little or no smell. For this to happen, they should be kept dry inside the toilet
chamber for 1 year.

When you think the contents are ready to remove, open the chamber. If the
pile is wet, add dry plant matter or soil mixed with ash and let it sit for several
more weeks. If the pile is dry and does not have a strong smell, it is ready.
Remove it with a shovel.

After drying out for 1 year, most
germs will be dead and the material
should be safe to add directly to garden
soil. But if there is any doubt, the waste
can be stored in open bags or buckets
in a dry, sunny area or added it to a
compost pile.
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Thm—

ST e T T when handling human waste, and to
Remove dry material for use as fertilizer. wash well after emptying the toilet.
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Urine fertilizer

Some farmers use urine mixed with water as a fertilizer because urine carries
valuable nutrients such as nitrogen and phosphorous that can help plants
grow. Urine is much safer to handle than feces. However, the same nutrients
that make it a good fertilizer can pollute water sources. Also, urine can carry
blood flukes (see page 56). Because of this, it is important not to put urine into
water sources, or near where people drink or bathe.

To make simple urine fertilizer
Store urine for a few days in a closed container. This will kill any germs the
urine contains, and will also prevent nutrients from escaping into the air.

To make fertilizer, mix 3 containers of water for every 1 of urine. You can
fertilize plants with watered down urine as often as 3 times a week.

Plants fertilized with urine can

grow as well as plants grown with

chemical fertilizers, and need less g g g g
water. Plants that have leaves you e
can eat, like spinach or other dark , e
green leafy vegetables, grow best. ' ‘ =

Always wash your hands after 3 jugs of water plus 1 jug of urine = safe fertilizer
handling urine.

To make fermented urine fertilizer
Adding compost to urine, and letting this mixture rot and turn sour (ferment),
can create new soil for planting.

1. Collect urine from dry toilets. For each liter of urine, add 1 tablespoon of
rich soil or compost.

2. Let the mix sit uncovered for 4 weeks. This will smell bad, so do it in a
place away from people. The urine mixture will ferment and turn brown.

3. Fill a large container with dry leaves, straw, or other dry plant matter.
Line the container with thick plastic to prevent water leakage through
the hole in the bottom.

4. Add fermented urine. The best mix is 7 parts plant matter to 1 part urine
(about 3 liters of urine for every 30 cubic centimeters of plant matter).

5. Cover with a thin layer of soil (no more than 10 cm). Plant seeds or
seedlings.

6. Water every 2 days with a mix of 1 part urine to 10 parts water. (This
is a weaker mix than we suggest above, because it will be used in closed
containers rather than in open gardens or fields.) The dry plant matter
will turn to rich soil in 10 to 12 months.

The new soil can be used for planting.
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Improved and adapted dry toilets

The toilets in this book are only some of the choices for ecological sanitation.
They can be improved and adapted to meet the needs of different communities.
Some things that will make a dry toilet work better are:

- Heat from the sun will help the \
waste decompose. Build the toilet M/
so the chamber doors face the sun, ™~ //
and paint the door panels black. —7
This will make the chambers heat / / ]\\
up, improve air flow, and kill germs v

faster.

- More air flow will also help the waste
decompose. Laying bamboo, corn stalks,
branches, or other dry plant matter inside on
the bottom of the chamber before use will help
air flow through the feces for faster drying.

A wash toilet with plant bed
People in India have adapted the dry toilet to let
both urine and wash water drain into a plant bed.

Ash bucket
Washing is done
over a hole that
drains into the
plant bed.

[ Wash water

Feces hole
Urine hole
The plant bed where the wash The chambers under the toilet are lined with straw before
water and urine go is filled with use, to absorb moisture and make a good bed for the
sand and gravel and planted compost. Every time it is used, 1 or 2 handfuls of soil or ash
with reeds or other local, non- are thrown in. Every now and then, some dry plant matter
edible plants. When the plants is added to help the material dry and decompose. After one

grow too big, they are cut back year of use, the first chamber is opened and the material is
and thrown into the toilet. put in a compost pile or into the soil for planting.
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Pour Flush Pit Toilets

Pour flush toilets use water to flush waste into a pit. These
toilets are common in both urban and rural areas where water
is used to clean the anus after defecating. They are not much
more costly than pit toilets. Because well built pour flush toilets
watersealtrap  ,revent smells, they can be built in or near the home.

P Pour flush toilets use a plastic, fiberglass, or cement
bowl or squatting pan set into a concrete platform. The
%@\ bowl or pan often has a ‘water seal trap’ that prevents
smells and insect breeding in the wet pits. The concrete
water seal trap set in platform is placed directly over a pit. Or it can be
concrete platform connected by pipe to 1 or 2 pits.
How to use a pour flush toilet The pipe to the pit not in use

is sealed with a brick, clay, or

When there is 1 pit, the toilet fabric plug.

is used until full, and then it Waste flow ;
must be emptied before it can \
continue to be used. When there '
. . . K Concrete
are 2 pits, there is a junction box  (hannelinside
that directs waste towards the junction
pit in use. The first pit is used box directs
until near full. Then waste is wastewater.
diverted into the second pit.

1 pit pour-flush toilet

|

0

Junction box made
of brick outside,

and smooth cement
mortar on the inside.

I
! N,
i

———

i

QR

One lined pit underground,
2 meters deep. A family of 5 will Above ground chamber allows wastewater to flow down to
fill this pit in about 5 years time. pits. With regular care, this toilet will last many, many years.
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When building a 2 pit pour flush toilet

Depending on soil conditions and groundwater level, pour flush toilets should
never be built less than 3 meters from wells. In wet soil conditions the toilets
should be at least 20 meters from wells.

Pit shape: pits can be any .

L]

the least costly and most
stable.

Pit lining

should be

brick or o

stone with U = .
’ N 20T W

spaces left ] 8 NV, MM;

forliquidsto () Ve e

drain out. e

Pits should be covered
/ with reinforced
concrete slabs, stone
slabs, or wooden
planks. The concrete
platform described
" on page 121, without
a hole in the middle,
could make a good pit

i oo cover.

A
DS NN Sss

The distance between pits \

should be at least the same as
the depth of the pits. If the pits
are 1 meter deep, they should
be at least 1 meter apart.

>

To maintain a pour flush toilet

Water must be poured in after every use. Pouring a little water in before using

will also help keep the pan clean. Clean the toilet daily. To clean the squatting

pan, use detergent powder and a long handled brush. The pits can overflow if:
- the water seal gets blocked. If this happens, the toilet will not work.

- the groundwater is less than 3 meters deep. When this is true, there is
also a risk of groundwater contamination.

Emptying the pit

If the pits are built well and soil conditions and moisture are favorable, the
waste will slowly and safely absorb into the surrounding soil, and the pits
should not need emptying.

If waste does not decompose and absorb into the soil, the pit will need
emptying. Remove the pit cover, add a layer of soil about 30 cm (2 handwidths)
deep, and replace the cover. After 2 years, the contents can be removed with a
shovel and used as fertilizer.

137



138 BUILDING TOILETS

[Choosing the right toilet ]

No toilet is right for all situations, and each sanitation method has room for
improvement. This activity helps people think about what toilets are available and
decide which one is best for them.

Time: 1 to 2 hours

Materials: small drawing paper, large drawing
paper, colored pens or markers, sticky tape

@ Make groups of 5 or 6 people. Each person
draws a picture of every toilet or way of
disposing of human waste that they
know. They should draw their own
toilets, others they have seen, and
even pictures of what people do
where there is no toilet. The goal is
to draw a range of toilets, from the
most simple to the most modern.

When the pictures are ready, each group arranges their pictures in order, from what
they think are the worst methods to the best. These are taped to large sheets of paper.

e—©

Each group shows its drawings and tells the reason for the order they chose.
What makes one system better and another worse? Each group member also tells
which toilet he or she uses at home, and which he or she would like to have.

@ After everyone has shown their drawings, the group talks about the differences
between all the methods.

Ask questions such as:
+ Does everyone agree about which toilet is the worst and which is the best?

+ Is there one toilet that seems best to everyone? Is this because of health reasons,
cost, or for some other reason?

+ Are there some toilets that no one in the group uses? Why?
This can lead to a discussion of the reasons for people’s choices.

+ What health benefits are most important?

« What environmental benefits are most important?

+ Would any of the improvements people want require changes in local conditions
or how people think about sanitation? Are there simple things that can be done to
improve what already exists?

« If the group includes both men and women, are their answers different?

-
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@ Introduce other toilets that
people may not know about. .
This may include small changes are needed, #c'de what
to their current toilets such as health benefits and
vent pipesl or a new type of EV\ViVOV\meV\"'ﬂ’ bevxem’;
toilet. (It may include all the matter most.
methods in this book, and
others you may know of) The
group discusses these new ideas.

To know what changes
are possible, decide
which sanitation

To know what changes

systems people want
and can afford. s

@ leadadiscussion about the different methods, asking the group to think about
the questions in the chart below. Each person shares his or her opinion about the
benefits and shortcomings of each toilet, using numbers to show how strongly he
or she feels. For example, 5 may mean the best and 0 may mean the worst. Mark
each person'’s opinion on the chart and count to see which method is judged best.

Health benefits? | Environmental benefits? | Cost? | Work to clean

No foilet and maintain

Closed pit toilet
VIP toilet
Compost toilet
Dry toilet
Pour flush toilet

@ The group makes new drawings based on the discussion of benefits and the new ‘
methods they have learned about. They tape the
new and old drawings to large sheets of paper
in order from worst to best. Finally, they
compare the new order of the methods
to the earlier order they had chosen.

« What differences are there?

« What ideas or information caused
people to change their minds about
what toilets are worst and best?

Based on this discussion, the group can

decide what toilet or improvement is T R .
best for them Communication between men and women is an

important part of choosing safe and healthy toilets.

/
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Mosquitoes carry serious diseases such as malaria, dengue, and yellow fever.
These diseases spread quickly from one person to the next. Mosquitoes breed in
water that does not move (stagnant water), sometimes called “standing water.”

To prevent diseases spread by mosquitoes:

- Reduce the risk of being bitten. Use window screens, safe insect repellents,
mosquito coils, clothes that cover as much of the body as possible, and
insecticide-treated bednets.

- Control the spread of disease with treatment. Make sure that people get
quick and effective treatment, regardless of their ability to pay.

- Get rid of mosquito breeding sites. Cover household and community water
supplies such as water barrels and cisterns. Create good drainage for taps,
wells, and water run-off channels.

« Prevent new breeding sites through careful land and water management.
Rapid changes in land use, such as cutting down too many trees, building dams
and diverting rivers, or removing vegetation from large areas of land, all create
conditions that allow mosquitoes to breed.

Illnesses carried by mosquitoes spread even more quickly during emergencies

such as wars, large movements of people, and natural disasters, when people
find it difficult to take ordinary preventive measures.
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Malaria on the Trans-Amazon Highway

For many years, the government of Brazil worked with communities throughout
the country to prevent and treat malaria. After years of work, there was no
longer much malaria in Brazil. But over time, with changes in land use, and
with less health care and health promotion, malaria began to come back.

In 1970, the government began to build a new road through the rainforest
called the Trans-Amazon Highway. The government built houses and farms
along the new highway and moved people from the poorest and most crowded
parts of Brazil to live there. Cutting a road through the rainforest destroyed
millions of trees and left a large area with no groundcover. Rainwater collected
in ditches and pools, making places for mosquitoes to breed. Animals and birds
that would normally eat the mosquitoes were killed or fled from the area the
road passed through. And there were few clinics or health workers to care for
the people building the road and moving into the new settlements.

Wherever the highway went, malaria followed. Many of the people who
built the road caught malaria, and many died from it, as did the people who
settled along the completed highway. The new settlers suffered greatly because
the soil was not rich enough for farming and rains damaged the road, making
travel difficult. Poverty and isolation made health problems worse. Once again,
malaria became the number one Kkiller in the entire country.




HOW MOSQUITOES CAUSE ILLNESS

How Mosquitoes Cause lliness

Three serious illnesses carried How mosquito-borne diseases spread
by mosquitoes are malaria,

dengue fever, and yellow Mosquito bites person who

fever. Each of these illnesses has malaria, dengue, or

N
has different signs and is yellow fever

carried by a different kind
of mosquito with different
breeding habits. (For malaria
see page 144, for dengue,

see page 147, and for yellow
fever see page 148.) But these
diseases can be prevented

in the same ways because
they are all passed from Mosquito bites
mosquitoes to people. sick person

Prevent mosquito bites — e,

All mosquito-borne illnesses can be

prevented by preventing mosquito

bites. To prevent mosquitoes from Mosquito bites
breeding, see page 149. To reduce the S;l::;(?ii;péieslease
danger of being bitten:

*— 7

Healthy person
gets sick

- Wear clothes that completely
cover the arms, legs, head, and
neck (long sleeves, pants and
skirts, and a head covering).

- Use mosquito coils and repellents
like citronella, neem oil, or basil leaf.
Repellents are especially important
for children because they can prevent
mosquito bites even when other
preventive steps are not taken.

Use screens on windows and doors.

- Use mosquito netting and bednets treated with insecticide to prevent
bites while you or your children sleep. Tuck the edges of the nets under
the bed or sleeping mat so there are no openings. In many places,
pregnancy care programs offer bednets at low cost or no cost to women
and young children. To be effective, bednets must be re-treated every
6 to 12 months. Also use a net when sleeping outdoors.

Note: Bednets are most effective for malaria, and less effective for dengue and
yellow fever. See page 146.
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Malaria

Malaria is an infection of the blood that causes high fever and chills.
It is caused by a parasite (called plasmodium) that is passed to
people by a certain kind of mosquito that bites mostly at night.
Millions of people die from malaria every year, and many
millions more live with the disease.

Malaria is especially dangerous to children under 5 years old, pregnant
women, and people with HIV/AIDS. Pregnancy lowers a woman’s ability
to fight illness and infection. If she becomes ill with malaria, she may also
get severe anemia (weak blood) which increases the chance of death during
or after giving birth. Malaria in pregnancy can also cause her to lose the
baby (miscarriage) or cause the baby to be born too soon, too small, or dead
(stillbirth).

There are many kinds of malaria. People can live for many years with
some kinds of malaria, and most kinds of malaria can be cured. But cerebral
malaria (Plasmodium falciparum or P. falciparum) can cause death within 1 or
2 days of being infected. In areas where cerebral malaria exists, it is especially
important to seek testing and treatment right away if you suspect you have
malaria.

Usually malaria causes fevers every 2 or 3 days, but in the beginning it may
cause fever every day. Anyone who suffers from unexplained fevers should have
a blood test for malaria. This can be done at most health centers. If the blood
test is positive for malaria, or if testing is not available, get treatment right away.

Malaria Song (from Mozambique)

When he gefs better

Give him extra food 3 times each day
Do this for 2 weeks

So he will live for

mﬂmg more vearg

If your child has a fever
And doesn't have diarrhea
And doesn't have a cou@l«

It is malaria
Take your child fo the hospital ‘
Start medicine the first day ?“//

-] \
Continue for 2 more dayg \ L‘_—.__:rr




MALARIA

Signs
A malaria attack has 3 stages:

1. The first signs are chills and often headache. The person shivers for
15 minutes to 1 hour.

2. Chills are followed by high fever. The person is weak and at times not in
his right mind (delirious). The fever may last hours or days.

3. Finally the person begins to sweat and the fever goes down. After the
fever drops, the person feels weak.

Treatment

If possible, get a blood test. Start treatment as soon as the first signs show.
Because malaria is passed from person to person by mosquitoes, treating a sick
person also protects others from getting infected. After you have been treated,
mosquitoes that bite you will not pass malaria on to others.

Find out what medicines for malaria your local health authorities recommend.
In many regions, the malaria parasite has developed drug resistance. This
means that medicines that once worked to prevent or treat malaria are no
longer effective. Medicines that cure malaria in one region may not cure the
malaria found in a different place.

There are new medicines or combinations of medicines now being given to
treat malaria in different regions. One of these, artemisinin (used for many
years in China), is often taken with another antimalaria medicine or with an
antibiotic. In some areas, chloroquine (the most common medicine for many
years) still works. The only way to know what medicine will work in your area
is to check with your local health authorities.

Take all of the medicine for all

of the days recommended, even if you feel better.
If you stop taking the medicine the malaria may
come back and the medicines may no longer work.

N N
S

The woman 05
who took all of s

her medicine J ! —— DT
f N Y —
got better. 7 / ’\&\ B

S =~

The woman who did not finish all her medicine is still sick in bed.
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Prevention

Malaria occurs most often during hot, rainy seasons because the mosquitoes
that carry it breed in warm, stagnant water. But in some areas of the world,
malaria is also found in the dry season, when mosquitoes find breeding sites in
small standing pools of water. As with dengue and yellow fever, the best way to
prevent malaria is to avoid mosquito bites (see page 143) and to use community
mosquito control (see pages 149 to 153).

Sleeping under an insecticide-treated bednet is a good way to prevent
and control malaria. These bednets are treated with an insecticide called
“pyrethrins,” which is relatively safe, especially compared to getting malaria.
The greatest dangers from insecticide-treated bednets are when they are
dipped in the insecticide (leading to exposure through the skin), when children
suck or chew on them (leading to exposure through swallowing), and when
they are washed (because the insecticide can poison water sources and harm
fish, insects, animals, and people downstream).

Bednets only protect if any holes or tears are quickly repaired. Also, the
insecticide on the bednet wears off after 6 to 12 months, or sooner if it is often
washed. If the bednet is still in good condition, new pesticide can
be mixed and applied, but if the bednet has
many rips or tears it may be
safer to replace it. When
reapplying pesticide,
wear gloves and pay
careful attention to
the directions.

Malaria mosquitoes
bite at night.

To prevent malaria,
sleep under an
insecticide-treated
bednet.

Treatment for all

Malaria is most common among poor people, and the number of deaths is
growing each year. When people cannot afford blood tests and medicines,
they are forced to live and die with this disease. And as long as one person has
malaria, the infection can spread to others.

Malaria occurs most often in communities suffering from poverty and social
injustice. For prevention campaigns to be successful, they must address the root
causes of poverty and injustice as well as making treatment available for all.
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Dengue Fever (Breakbone Fever)

Dengue fever is caused by a virus spread by a black mosquito with bands of
white dots that look like white stripes from a distance. Their legs are also
striped. This mosquito is sometimes called the “yellow fever mosquito” because
it can also carry yellow fever (see page 148). Dengue usually occurs during the
hot, rainy season. It is most common in cities, in places where water collects,
and where there is poor drainage.

The first time a person gets dengue, she can usually recover

with rest and lots of liquids. But when a person gets it a second
time, it can be much more dangerous and may even cause death.

Signs

When first sick, a person gets a sudden high fever with chills, severe body
aches (dengue is sometimes called “bone-break” or “breakbone” fever), a
headache, and sore throat. The person feels very ill and weak. After 3 to 4
days, the person usually feels better for a few hours to 2 days. Then illness
returns for 1 or 2 more days, often with a rash that begins on the hands and
feet. The rash spreads to the arms, legs, and body (but usually not the face).

Babies, young children, and older people, or people with weak immune
systems (such as people with HIV/AIDS), are especially at risk for a more
severe form of dengue called hemorrhagic dengue. If not treated right away,
this form of dengue causes bleeding from the skin and can lead to death.

Treatment

There is no medicine to treat dengue, and no vaccine to prevent it. It most
cases, dengue can be treated at home with bed rest, drinking plenty of fluids,
and taking ibuprofen or paracetamol (not aspirin) to reduce pain and fever.

Hemorrhagic dengue can only be treated by quickly replacing
body fluids and blood. Go to a hospital immediately if the person starts to
bleed from the skin, is unable to eat or drink, or acts confused (a result of
fever, weakness, and the inability to stay awake). It is also important to get
help right away if the sick person is a baby, young child, an elder, or has some
other serious health problem, such as diabetes, heart disease, or HIV/AIDS.

Prevention
The mosquito that spreads dengue breeds in clean standing water. Unlike the
malaria mosquito, the dengue mosquito bites mostly during the day. For
this reason, bed nets have little effect except for small children or older
people who sleep during the day. Dengue mosquitoes usually stay in
shady, dark places, such as under tables or beds, or in dark corners.

To prevent dengue, avoid mosquito bites (see page 143) and practice
community mosquito control (see pages 149 to 153).
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Yellow Fever

Yellow fever is carried by mosquitoes in Africa and some parts of South
America. There are two kinds of yellow fever and they spread in different ways:

Jungle yellow fever is spread from infected mosquitoes to
monkeys, and back again from monkeys to mosquitoes. People
get infected when they are bitten by mosquitoes that have been
infected by monkeys. Jungle yellow fever is rare and mostly
affects people who work in tropical rain forests.

Urban yellow fever is the cause of most yellow fever outbreaks and
epidemics. Like malaria and dengue, urban yellow fever spreads when a
mosquito bites and sucks the blood of an infected person, and then passes the
infection to the next person it bites.

Urban yellow fever is spread by the same black mosquito that spreads
dengue. It has white dots along its back and legs. These mosquitoes live and
breed in standing water in cities, towns, and villages.

Signs

Yellow fever causes fever, chills, muscle pain (especiallg backache),

pulse. For most people, the illness goes away after 3 or 4 days.

But for some people, about 1 out of every 7, the fever returns
24 hours after the first signs go away. Jaundice, abdominal
pain, and vomiting may be followed by bleeding from the mouth,
nose, eyes, and stomach. Death may occur within 10 to 14 days,
but half of the people sick with this second round of yellow fever
survive with no serious damage to their health.

Treatment

The best treatment for yellow fever is bed rest

and drinking plenty of fluids. Most people recover
completely over time and develop a resistance to it.
A small number of people do get the disease again,
before they have recovered from getting it the first
time. But they too usually recover.

Prevention

Like malaria and dengue, the best way to prevent
yellow fever is to avoid mosquito bites (see page
143) and control mosquitoes (see pages 149 to 153).
Vaccination is the only sure prevention for yellow

To help prevent yellow

fever, getrid of places

where mosquitoes can

breed and keep water fever, but may not be available or may be expensive.
containers covered.
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Community Mosquito Control

Mosquitoes lay eggs in standing water. It takes about 7 days for mosquito eggs
to hatch. By getting rid of standing water once a week, or by making water
move and flow, mosquito breeding is interrupted and they do not live to spread
diseases. To prevent mosquitoes from breeding:

« Get rid of places where water collects (standing water) such as old car
tires, flower pots, oil drums, ditches, uncovered water storage containers,
and any standing water inside the house.

« Manage land in ways that prevent water from collecting so the water
will instead soak into the ground.

. Make sure watersheds are protected so that water will keep flowing (see
Chapter 9).

Remove mosquito breeding sites around the house and community:

Clear drainage ditches so
//( water can flow through.

Use screens on
windows and doors.

Make sure there is proper drainage /
around community wells and water taps.

Clear away old cans, tires, Biological controls, such as a bacteria called BTi, are used in some
or broken pots that collect places to kill young mosquitoes without harming the environment.
water, and fill any pits. (For more information about BTi, see Resources.)
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Other methods used in community mosquito control programs include:

- Breeding fish that eat mosquitoes. The Central American mosquito fish,
South American guppies, African tilapia, carp, and other fish can be used
to control mosquitoes. These fish have different
common names in different places, but are
often called “mosquito fish.”

Make sure water flows and fields drain

by restoring natural waterways,
making drainage channels to let

water move, and filling in unused
irrigation trenches and ponds. Drain
rice paddies once a week for 2 or 3 days
to kill young mosquitoes without harming
rice production.

Plant trees to provide homes for birds, bats,
and other natural helpers in mosquito
control. Neem trees from Africa and

. . -~ ,\mnm;\\sﬂlmf
India keep mosquitoes away and the e Bt i
leaves can be used as medicine. A Wl g

Using insecticides

Where mosquitoes breed only part of the year, they can be quickly destroyed
with insecticides. In the past, the pesticide DDT was widely used to kill
malaria mosquitoes, and was sprayed outdoors over mosquito breeding sites.
But DDT is a poison that does great harm to people and animals, causing
cancer and birth defects (see Chapter 16). DDT can travel great distances in
the air and in water, and stays in the environment for many years, becoming
more dangerous over time. Because of this, less toxic insecticides are now
recommended in most countries.

One type of insecticide, called pyrethrins, causes less long-term harm to
people, animals, and the land. Another advantage of pyrethrins over DDT or
malathion (another common but harmful pesticide) is that much less is needed
to spray the same amount of space.

Pyrethrins do not collect in the environment. But they are toxic when people
are exposed to them, and must be used with care. Pyrethrins irritate the skin
and eyes, and cause rashes and difficulty breathing. Avoid direct contact
with this insecticide, especially children and women who are pregnant or
breastfeeding. Pyrethrins are very toxic if they get into water sources.

Never use pyrethrin products near waterways or ponds.
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Recently, DDT has come back into use in different ways than before.
It is now recommended only for limited use indoors, in a method called
Indoor Residual Spraying (IRS).
This is spraying small amounts of
DDT on the inside walls of a house
to kill mosquitoes that land there.
This method uses less poison in
a smaller area, prevents it from
entering water sources, and has
less chance of causing mosquitoes
to become resistant.

All insecticides are poisons.
When using DDT, pyrethrins,
or any other insecticide:

« Follow directions and spray
with caution.

Always wear protective
equipment when spraying
(see Appendix A).

Use as little of the chemical

as possible. Spray only where Insecticides are a short-term
mosquitoes enter the home, mosquito control measure.
and where they live or rest. If you must use them, wear

safety equipment.

Never spray near children or
women who are pregnant or breastfeeding.

Make sure children do not suck or chew on insecticide-treated bednets,
and that they touch the net as little as possible.

When washing insecticide-treated bednets, use a basin and pour the
wash water into a soakaway pit (see page 82) to protect waterways and
drinking water sources.

Overuse of any insecticide can cause mosquitoes to become resistant to it and
the insecticide will no longer harm them. (To learn more about the dangers of
insecticides and how to use them as safely as possible, see Chapter 14.)

Spraying insecticides is an emergency measure for quick mosquito control.
But insecticides will only reduce mosquito-borne illnesses if they are used
as part of a program that includes treatment for everyone, communitywide
control of mosquito breeding, and community education.
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Stopping dengue by stopping mosquitoes

Over the past 25 years, people in Managua, Nicaragua have been increasingly
getting sick with dengue fever. Because the mosquito that spreads dengue lives
in water in and around homes, dengue spreads widely when more people move
into tropical cities without safe water storage and wastewater drainage.

People in Managua worked with scientists, NGOs, and the Ministry of
Health to reduce and prevent dengue in 10 neighborhoods. The first thing
they did was to collect ‘evidence’ of the spread of dengue. Children collected
samples of water with mosquitoes in different stages of growth, scientists
tested children’s saliva to see how many had been bitten by dengue-infected
mosquitoes, and community members visited people’s homes to ask them what
they knew and thought about dengue.

They used neighborhood
meetings, posters, and
sociodramas to share what
they learned about dengue.
Children played games
where they smashed hollow
dengue mosquito puppets,
scattering the candy hidden
inside. Young people,
including gang members,
wrote and performed
popular-style songs about
preventing dengue.

Each neighborhood
developed its own mosquito
control program. Because
they knew that mosquitoes
breed in discarded tires,
one group decided to collect
old tires, fill them with
soil, and use them to make
stairways up steep paths.
That got rid of mosquito
breeding sites and made it
easier to get up and down
the hillside. Other tires were
used as planters.
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A group in another neighborhood made and sold low-cost lids for water
storage barrels. This got rid of mosquito breeding sites while also earning
money for their community.

The community dengue prevention program continues today. Not only are
fewer people getting sick with dengue, but the program has brought other
benefits:

« Young people, including gang members,
were involved in making positive
changes in their neighborhoods,
which increased the community’s
togetherness.

- Musicians wrote popular songs to
educate people, making dengue
prevention fun.

- Different religious and political
groups put aside their differences to
work together on a common project.

Local health activists were asked to
serve on Ministry of Health governing
boards for health posts and centers.

Now, people from these 10 neighborhoods are helping other communities get
organized to stop dengue and improve community life.
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Protecting Watersheds

No matter where you are, in a rural or urban area, you are in a watershed.

A watershed is an area of land where all the water from rain and snow drains
downward to a single body of water, such as a stream, river, lake, or wetland.
A watershed is also called a catchment, because the land uphill and upstream
“catches” all the water and then the water runs downhill and downstream.

A watershed can be very large, covering thousands of kilometers of land,
or it can be as small as one valley. Within each large watershed where water
flows from high hills to low valleys (such as a whole range of mountains) there
are many smaller watersheds (such as the small streams and other waterways
that run down toward rivers and the sea).

A healthy watershed protects water supplies, nurtures forests, plants, and
wildlife, keeps soil fertile, and supports self-reliant communities. Large and
sudden changes to a watershed, such as clearing trees and brush, dumping
waste, or building roads, houses, and dams, can damage the watershed and
its water resources. This can affect the land’s ability to support healthy
communities, and lead to health problems, hunger, and migration. Planning for
changes in how water flows through watersheds, and how water and land will
be developed and used, can prevent future problems.
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The boundaries of any watershed are

HOW Wate rShedS Work the peaks and ridggs of the hills.

~
Everyone’s health is affected if the v //{;(\;\
watershed is damaged. To understand g N
how important watersheds are to the
environment, it helps to think of rivers
and streams as the veins of the earth.
They carry and move water through
the land the way our veins carry blood
through our bodies. Just as we depend
on blood for life, the environment
depends on water for life.

These small
watersheds...

The water cycle

Water is always moving.
Sometimes it moves by flowing
along, like a river. Sometimes
it moves by changing from a liquid
(water) to a gas (steam or water vapor) or to a solid (ice or snow). But the
total amount of water in the world never changes. All the water there is moves
from the sky to the earth, soaking into the ground, flowing into rivers, lakes,
and oceans, and then evaporates back into the sky. This movement of water is
called the water cycle.

...are parts of the
larger watershed.

ﬁ\w G Ske! Heat from the sun causes water to evaporate
gfw\\' W“&“’\W\gt& from the surface of lakes, rivers and
TIAR \%\W\ . e oceans into the sky. Water is
\ "\CI N N AN Y ({‘T\\ 5 also released from plants
Clouds carry water and release it S df he soil
"back to the earth as rain and snow. NN . andfrom the soil.
\ . \ NNONYY )Y ¢ .
SRS g .

- Water runs across _

~ - the earth’s surface ___
~ " into streams, lakes

=/~ _« andrivers.

Water seeps into the soil where it nourishes plants and trees. It sinks underground
where it is stored as groundwater, the source of water in wells and springs.
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How watersheds protect water and soil

Most of the water in a watershed is not in the rivers and lakes, but in the soil
itself. A healthy watershed has a supply of clean water and rich soil. Trees and
plants, especially grasses, in the higher parts of the watershed and along the
banks of rivers and streams, improve the quality and quantity of groundwater.

By protecting and conserving water, plants, and soil, we protect the watershed.
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When water enters rivers slowly

through the ground, there is more
water in the river between rainfalls
and less flooding during storms.

Wetlands, often at the
bottom of a watershed,
filter and clean water as it
moves along. Wetlands can
even filter out some toxic
contamination.




158 PROTECTING WATERSHEDS

[ Make a watershed }
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This activity helps people understand how a watershed works and how all things
within a watershed are important to the health of all the people living in the area.

Time: 30 to 45 minutes

Materials: For each group a large sheet of paper, a basin or pan, colored pencils or
water-based colored pens, and water

Divide into groups of 3 to 5 people.

Each group takes their large sheet of paper, crumples it up, and then partly
smoothes it out, being sure to leave some ridges and raised areas.

The group colors different features of the watershed on the paper, showing ridges
in brown, valleys in green, rivers and waterways in blue. Then different colors can
be added to show what people have added to the watershed: red for waste dumps,
black for pesticides, gasoline, and other chemicals, and so on.

Place the paper in the pan or basin and fix the shape so that it resembles a
watershed, with creased lines to show ridges and depressions to show valleys.

People in the group wet their fingers with water and gently flick water on top

of the watershed until the colors begin to run on the paper. Within each group,
discuss what happens to the colors as they run down into the lowest parts of the
watershed.

Bring the groups together to discuss how what they have seen represents what
happens in a real watershed. Note the distance that things can travel and the way
different elements mix within the watershed.

Questions for discussion:

« What health problems can runoff from waste dumps (red color) and
pesticides (black color) cause for people living downstream?

« What changes do you think your community would see if the watershed
were damaged?

« What actions could your community take to protect or restore the
watershed?
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Watershed damage in the Aguan River Valley

40 years ago the hills above the Aguan River were forested. The valley was one
of the most fertile regions in all of Honduras, and provided a good livelihood
for people in many villages and farms. Many small, clear streams flowed down
from the hills into the blue Aguan River. The river flowed through the heart of
the valley and into the Caribbean Sea.

Then people started cutting down trees to use more land for farming and
cattle grazing. Big fruit companies came in and cut down more trees to make
banana plantations. Families started moving into the hills because the best
valley land had been taken by rich landowners. Finally, most of the trees were
cut down and there were many more people living on the hillsides. There was
less water in the river and streams, and the water was no longer clear.

The people of the Aguan Valley knew things had changed, but it took a
hurricane to make them understand how much their watershed had been
damaged. Heavy rains caused landslides in the hills. Many homes and entire
villages were washed away. Many people died and many more became ill.

As they worked together to recover from the storm, people began to see
that the loss of trees on the hillsides, the landslides, and their health
problems were all related. Cattle polluted their drinking water,
causing diarrhea and other illness in their children.
Harvests got worse. Because the soil no longer
held water from the rainy season, the fields
dried out quickly. Then when the winter rain
came, it washed the soil away. Harvests
were so poor that people were always
hungry, and hunger made their
health problems worse.

The villagers began
to understand that to
improve their health,
they had to protect

After the discussion of the “Health effects of damaged watersheds,”
the Aguan River Valley story continues on page 163.
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Water contamination from industry
and industrial farming pollutes water.

Health effects of
damaged watersheds

When land is cleared of trees and
plants (deforestation), soil holds
less water, drying up wells and
springs. Dry periods may become
longer or more frequent, causing
all the health problems of not
having enough water (see Chapter
5). Deforestation also causes loss
of soil (erosion, see page 200)
which makes growing food more
difficult, leading to hunger and
migration.

When wetlands are destroyed, N NS
they cannot filter toxic pollution L 1 SO
out of the water, leading to °“‘; B § .‘sﬁ“u‘i:if_:f’:ﬁ\!ﬁ‘
greater contamination. Damage =5 VAL s"‘"‘%ﬁ

to wetlands and deforestation el
both cause flooding, which leads

to injury, death, and increases in
diarrhea diseases.

Changes in a watershed increase
ilinesses from mosquitoes

Deforestation .~
makes soil erosion
and flooding worse.

Destroying wetlands by too
much building or paving over

land causes more flooding and
water contamination.

Mosquitoes breed in slow-moving
and standing water. When large or
sudden changes are made in how land is used and
how water flows through the watershed, they often create conditions for
mosquitoes to breed. Changes from:
- Digging out riverbeds for building materials like gravel and sand, and
precious minerals like gold, often leaves stagnant pools.

- Damming rivers creates standing water, and changes the way water
flows (see page 170).

« Building roads can block the flow of water and create stagnant pools.

If you can keep the water moving, changes
to the watershed do not have to lead to more
mosquito-borne illnesses such as dengue,
malaria, and yellow fever. For more about
preventing problems from mosquitoes,

see Chapter 8.
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Protecting and Restoring Watersheds

The land in a watershed is usually owned by many different people. It can be
difficult to get everyone’s cooperation to restore and improve a watershed. But
because the watershed includes everyone, it is important for as many people as
possible to support and participate in efforts to protect the watershed.

Sustainable development protects watersheds

Some changes to watersheds, such as building roads, damming a river to provide
irrigation or electricity, or draining wetlands to reduce breeding grounds for
insects, are made in the hope of improving people’s lives. But if these changes
are made without considering how water naturally moves through the
watershed, they may cause more harm than good.

Houses and
businesses are
built away from
theriver’s edge

Forests slow
water runoff and
spread it across
floodplains.
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There are many ways to make improvements to living conditions that will
not damage the watershed, helping it to remain healthy for people now and in
the future.

« Make sure water supply and sanitation projects are well managed

for the benefit of local communities and the environment
(see Chapters 6 and .

. Work to keep the forests healthy (see Chapter 10).

« Plant crops using sustainable methods to keep farmland rich
and fertile (see Chapter 15).

« Get rid of waste safely and create less of it
(see Chapters 18 and 19).

« Build houses, roads, and settlements so as not to change the
natural flow of water through a watershed or cause erosion,
and so they are protected from seasonal flooding.

Benefits of protecting a watershed

Protecting a watershed often
involves settling disputes over

land, marking clear boundaries,
developing plans for the flow of
water, making agreements among
neighbors about the use of land and
water, and gathering and sharing
the resources necessary to do the
work.

In many communities, these
are not easy projects. Local and
regional governments may become
involved in settling disputes —
sometimes for better, sometimes
for worse.

When communities work to protect their
watersheds, there is more water for everyone.

But if people can work together to protect the watershed, it will mean
having more water. Since water scarcity causes or worsens conflicts,
having more water will improve relations among people as well as protect
community health.

Some benefits of protecting a watershed are:

- more and cleaner water in wells and springs.
- better crop yields, even during dry times.

« healthier livestock.

With more water, more crops are produced. This increases people’s incomes,
making them less likely to leave their homes in search of work.



PROTECTING AND RESTORING WATERSHEDS

The story from page 159 continues here.

Improving health in the Aguan River Valley

The hurricane that hit Honduras affected everyone in the Aguan River
watershed, so everyone was willing to work together to recover. People from
towns and villages all over the valley began to meet. There had been landslides
everywhere and many people were without homes. With help from the Catholic
church, they began talking about how to fix their problems in a lasting way.

As they rebuilt their communities, they learned that the way they farmed
could either damage or protect the land. Farmers could improve the soil and
prevent erosion by planting in rows across the hillsides instead of up and down.
And drainage ditches, stone walls, and other barriers they made could protect
their hillsides. The farmers were glad to learn new ways to protect their
lands. But they also knew that the people doing the most harm were the cattle
ranchers and plantation owners.

Villagers and farmers began visiting families who had large banana
plantations or ranches with many cattle. The villagers spoke with the large
landowners about the importance of protecting the water for everyone.

“It is not only the poor who suffer from the effects of damaged land and
contaminated water,” they said. “It is all of us.”

Over time, even the richest landowners in the valley began to help in the
recovery effort. Some agreed to fence the creeks and springs to keep cattle out.
Others, who owned land in the hills, let the villagers who had land below plant
trees on their hillsides. Farmers from the valley approached landowners near
the hilltops and offered to trade some of their land for permission to fence and
protect the lands above. It was better for ranchers to have valley land for their
cattle and better for the whole community to keep cattle off the hilltops, so the
plan helped everyone.

After the hurricane, villagers
in the Aguan River Valley
began to have good relations
among people who once had
rarely spoken to each other.
They learned that by protecting
their watershed, they and their
children would have cleaner
water and safer homes. This is
good for the watershed and good
for the community.
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Planning a community watershed project

The watershed team of the Aguan River Valley followed these steps in
beginning to protect their watershed:

Why do you
think the
river is so

contaminated?

The water
downstream by
the factory is
warmer than
before. The rocks
where my husband
used to fish are
covered in slime.

1. Find out the condition of the watershed
As a group, with community leaders,
teachers and other people, visit places
important to the health of the watershed.
Depending on the size of the
watershed, this may take 1 day
or several weeks.

Visit the main
waterways, and note where
they connect with one another.
Make notes about who lives in
which parts of the watershed,
and how land and resources are
used in different areas. Visit
the places where people collect
water, places where water may Vi
become contaminated (such as (@W’ i \\\\\u\
near factories, pastures, and SN <
places where trash collects) @\x\\\\\\i \\\\@\ \W// \\\\W\W\\
and other areas of concern. W s\\,\
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Speak with people about
the changes they have noticed
over time. Hunters and people who fish know
where the animals are, and where they used to be, at different times of the
year. Your community is full of experts about your watershed.

2. Make a map or drawing of the
watershed

After these visits, discuss what you
have learned and how to best share the
information with the whole community.
Discuss what things can cause harm to
the land and water. It can help to make
a map of the watershed and mark the
places of concern. Elders can help by
making maps of how things used to be

and how they have changed. (For more
a® W B g o~ [ ( Y ged. (

OUR. WATERSHED

about mapping, see page 15.)

homes  water toilet cattle hills ~ factory
source
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3. Organize a community meeting

Organize a meeting of people from all the communities in the watershed. It is
especially important to invite health workers, people responsible for water and
sanitation, landowners, business owners, and people who collect water.

Use your map or drawing to explain the problems you found. Encourage
people to share their concerns about health and discuss how problems might
be caused by water contamination, deforestation, soil erosion, and other
watershed issues.

The goal of this discussion is to begin moving from identifying problems to
the process of solving them. As each issue is raised, ask: How could we start
solving this problem right now? Will we need technical support, money, or
other resources? Who needs to be involved?
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4, Build partnerships

Meetings and watershed walks are ways to build partnerships among people

in a watershed. Organize meetings with people who live in the downstream
parts of the watershed, and other meetings with those who live upstream. Then
organize meetings with representatives from the different groups. Identify
common goals and find ways of working toward them so everyone benefits.

Partnerships can sometimes be difficult to build, especially in a large
watershed. Different groups or communities will often have their own ideas of
what should happen in the watershed and may have difficulty understanding
or accepting the needs and ideas of others. Differences in power, resources
and influence can cause serious conflicts. But when everyone’s needs and
contributions are respected, not simply those of people with wealth or
status, strong partnerships can develop. Openness and honesty in working
relationships will help create trust. And if all partners are expected to
contribute to the partnership, they should also benefit from it.
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Think about some of the deals made in the Aguan River Valley. One group
planted trees on other people’s land. Wealthy ranchers agreed to fence creeks
and springs. Some people even traded land. Determination, patience, and
benefits of more and cleaner water allowed partnerships to grow and succeed.

5. Make an action plan

Set clear goals and make an action plan. One goal may be to have trees
growing near all water sources in 5 years. Another goal may be to protect a
river so that in 50 years it will be safe to drink.

The action plan could include the protection of some land by not using it at
all, especially near streams or on hilltops. Post “Watershed Preserve: Do Not
Use” signs or mark trees with paint.

The first to benefit from watershed protection are usually people at the
bottom of the watershed (by having more water and improved soil). Make an
action plan that includes the needs of those at the top of the watershed who
will only benefit later. When everyone in the community works together, the
plan is more likely to succeed.

ACTION PLAN

Aguan River Valley Watershed Action Plan
1. Do not cut vegetation near water sources.

2. Help young trees grow, and reforest areas that have
few trees, especially close to water sources.

3. Start community nurseries to grow plants for reforestation.

4. Organize groups to prevent and fight forest fires. Educate local farmers
not to burn their fields, or how to do safe, controlled fires.

5. Fence the area around water sources and post “Protected Area” signs.

6. Encourage farmers to conserve soil by using green manures, recycling
crop wastes, building retaining walls, and planting on contour lines.

7. Discourage the use of chemical pesticides and fertilizers.

8. Work with the local government and water commissions to move toilets,
sewer systems, and washing areas away from water sources.

9. Organize community trash collection, and prevent trash from washing
into streams and rivers.
10. Move cattle away from water sources, and mark areas where no cattle
should graze.

11. Make sure people who have just moved to the community and new
businesses learn about the watershed and how they can help care for it.

These steps can be a model for any community’s watershed protection project.
The most important part of the project is to involve as many people as possible
in agreements that will benefit everyone in the long term.
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Managing the Way Water Flows

When water flows into the ground or into waterways,
it is called drainage. Good drainage reduces the
dangers of flooding and erosion, and helps more
water soak into the ground. Poor drainage causes
soil erosion and stagnant water.

The best way to improve drainage
is to make the surface water after a
rainfall (called runoff) “walk off”
rather than “run off,” so that it slows
down, spreads out, and sinks into the
ground. To do this:
« Avoid cutting down plants and
trees, especially on slopes and
along streams and rivers.

« Direct surface water to plants,
irrigation ditches, and low areas.
Gardens can be planted or fishponds Regular cleaning of drainage channels
built in places where water collects helps prevent flooding and illness.
(see page 309).

« Build live barriers, low walls, and other erosion control structures to hold
and direct surface water (see page 293).

« Improve soil using sustainable farming methods, so water sinks into the
ground (see pages 282 to 289).

, . Direct wastewater from taps and wells
///////// /, into drainage ditches or soakaway
/////’//////,'/ .

; ‘ pits (see page 82).

A

. Collect runoff from
roofs in cisterns and
containers for drinking
water (see page 86),
or direct it into ponds,
fields, and gardens.

+ Maintain roadside plant
life or build drainage
channels alongside roads
and keep them clear of
blockages.

Turn rainwater into a household resource.
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Watersheds in towns and cities

When a town or city is built, it changes the way water flows through the
watershed. Urban development brings more hard surfaces such as roads,
pavements, and roofs that cause rainwater to run off rather than to soak into
the ground. This can cause water to collect and stagnate, providing places for
mosquitoes to breed. It may also lead to flooding.

Where people gather in large numbers and industry develops, more
pollution contaminates the water. Keeping wetlands and riverbanks healthy
in towns and cities can be difficult, but it is especially important because
wetlands prevent polluted water from collecting, contaminating plants and
animals, and damaging human health.

To protect their part of the watershed, people in towns and cities can:

« Safely dispose of human wastes and toxic chemicals to prevent them
from polluting water sources (see Chapters 7, 16, and 20).

« Restore riverbanks, streams, and wetlands as parks within the city.
Some communities plant gardens alongside roads to help water sink into
the ground, rather than drain into sewers.

- Campaign to have city governments provide safer homes for people
living in dangerous flood areas.

« Pressure businesses and industries to take responsibility for their wastes.

« Get involved through city government and civic organizations in regional
planning and sustainable development efforts.
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Watersheds in cities and towns are easily contaminated, but they can be protected!
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Large Dams Damage Health

A dam is a wall built across a river. Dams are built to block the flow of a river
and form a human-made lake called a reservoir. Water stored in reservoirs can
be used to control flooding, to provide water for irrigation and drinking, to
make electricity, or for recreation.

Dams have contributed to building modern cities and improving many lives.
But large dams, more than 15 meters tall and sometimes as tall as 250 meters,
also harm people and the land in many ways.

How a large dam made the Yaqui people sick

Many years ago the Yaqui people
lived by farming in the hot, dry
climate of northern Mexico.
Thanks to their river, the Rio
Yaqui, they had water for
farming, for drinking, and to
meet their needs all year.

This all changed when
their river was dammed. The
Mexican government agreed
that half of the water from the
dam belonged to the Yaquis.
But the Yaquis soon found that
no water arrived at their villages. The entire river had been channeled into a
giant canal to irrigate many large industrial farms growing wheat and cotton.
These large farms soon surrounded the Yaqui villages, and the Yaqui people
were left with no water for their own crops.

To grow wheat and cotton in dry desert soil requires a lot of water, chemical
fertilizers, and pesticides. Pesticides are sprayed as many as 45 times in the
months between planting and harvest. All of this poison ends up in the irrigation
canals. With their river diverted and no other source of water, the Yaquis drink
from the canals. Over the years, the polluted water made them sick.

After years of drinking contaminated water, Yaqui children were having
problems learning, thinking, growing, and playing. Many children also suffered
from severe health problems such as cancer of the blood (leukemia) and birth
defects, such as withered limbs and soft bones. These health problems are most
likely caused by drinking water and breathing air poisoned with pesticides.

The Yaqui people’s health problems began when their river was dammed.
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Dams cause problems upstream and downstream

First, dams create problems for people who live upstream from where the river
is or will be blocked.

Displacement and poverty

People are displaced by dams and forced to migrate. Many end up living on
poor land or in urban slums. Displaced people may be promised money or land.
But often money is not handed over by local officials. Many times, only people
with legal title to land that will be flooded by the dam receive money or other
land. Sometimes, the replacement land is too poor to farm.

Towns that will be flooded by a dam do not receive government funds
for upkeep and development, so schools, roads, and health services fall into
neglect. Some towns remain like this for many years before they are flooded.

Dams builders are oppressed. They often Dams destroy communities. Families living
have unsafe work conditions, poor housing, in the reservoir area lose their homes, lands,
bad food, and little access to health care. and livelihoods. Displaced people are often
These conditions promote illnesses such as not resettled together. People are usually
TB and HIV. After a dam is built, they must poorer after they move.

find another place to live and work.
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Dams destroy the natural flow of the river. They cause either an increase or
decrease in water flow, depending on the dam. The natural cycle of flood and
drought may be disrupted, affecting the entire river and damaging huge areas
of land.

New insect breeding grounds

Mosquitoes breed in the shallow, sunny waters of irrigation canals, and at the
edges of reservoirs. Regularly raising and lowering the level of the reservoir
can kill young mosquitoes. But the people who manage dams do not usually
consider this important.

Black flies that spread river blindness lay their eggs in fast flowing water,
like the water that flows out of a dam. The still waters in dam and irrigation
projects are breeding grounds for snails that carry blood flukes (see page 56).

Erosion of riverbanks and floodplains

When a dam blocks a river, bits of soil and rock carried by the water (silt)
settle on the river bottom and in the reservoir instead of on riverbanks. When
water is let out of the reservoir, the water has no silt in it. Because silt is part
of what makes land rich for farming, downstream lands become poor. And
because water released from the dam collects silt as it moves, it further erodes
the land as it digs deeper into the riverbed.

Dams take water from rural communities.
Water once used by rural farmers and

people who fish is used instead to generate —
electricity for cities and industry. /
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But where is
my water?

Alternatives to large dams

When there are plans to build a
dam, the first question to ask is: Is it
necessary? Dams are built for flood
control, electricity, irrigation, and
to provide water to growing cities.
These services could be provided ﬁ
in less harmful ways.
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The second question to ask is: Who is going to benefit? Around the world,
communities that would be harmed have resisted big dams and proposed
alternatives. In many cases, they are succeeding.

Flood control. If possible, avoid building in natural floodplains and wetlands.
Improve warning systems to help people prepare for floods. Preserving the
natural flow of rivers can prevent floods more effectively than damming them.

Electricity. Encourage governments and developers to promote wind, solar, or
small-scale water power that generates electricity close to where it will be used.
Locally managed and controlled energy is more sustainable for people in cities
and towns, as well as in rural areas (see Chapter 23).

Irrigation. Local development provides better water security than large dams.
In the state of Gujarat in India, thousands of small check dams (see page 293)
have been built to collect rainwater for use in the dry season and to replenish
the groundwater. The government and villagers share the cost of the check
dams. Many villages that once had water to irrigate fields for
only half the year, now have water all year round.

If a dam is proposed or built in your watershed
Communities worldwide have been
resisting new dams, working to

—
have old ones taken down, and \\\ =
demanding compensation in both 2

money and land for harm they
have suffered from dams. Some

communities also demand
changes in the ways
dams are controlled, to
help rivers flow more
naturally and reduce

the harm dams have
caused. (For more
information,

see Resources.)



LARGE DAMS DAMAGE HEALTH

Intertribal partnership protects the Yukon River

In Alaska and the Yukon Territory at the border of the United States and
Canada, the mighty Yukon River flows 2300 miles (3700 kilometers) through
many towns and villages. Because the river is threatened by contamination,
60 indigenous communities signed a treaty agreeing to work as partners to
keep the river clean for future generations. They formed an alliance called the
Yukon River Intertribal Watershed Council.

The Watershed Council did not begin by trying to clean up the entire river.
They started with small projects and clear goals. One of their first programs
was to ban the use of plastic bags in towns along the river. By banning
plastic bags, people along the river learned that taking personal
responsibility could make a big difference in protecting the watershed.

After the plastic bag ban
succeeded, the communities
began cleaning up discarded
batteries, oil, and broken down
cars. Every community in the
watershed built a landfill and
set up a bin to collect batteries,
keeping poisons out of the soil
and water. Then they worked to
convince all the small airlines,
shipping companies, and military
bases in the area to dispose of old
batteries, cars, and oil safely.

Now, Yukon tribal governments are improving their sewage systems and
landfills, and creating programs to recycle and reuse trash. They teach young
people to test the water for pollution and to recognize signs of contamination
in order to prevent it.

The Yukon River Intertribal Watershed Council built partnerships with
tribal, state, local, and national governments in Canada and the United
States, and with environmental and watershed groups, funding agencies, and
outside advisers. By bringing many groups together, the Watershed Council
was able to make a plan that included everyone in the watershed, and to
gather enough resources to get the work done.

By taking small steps at first and then larger steps, the Watershed
Council encourages change that is slow, but effective. One member of the
Council said, “When I was a child I drank water straight from the river.
In 50 years we will be able to drink from the river again.”
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Forests provide essential resources such as food, firewood, building materials,
fodder, medicines, and many other things. Trees and forests also play an
important role in sustaining a healthy environment. They keep the air and
water clean, prevent erosion and flooding, enrich soil, make homes for birds,
animals, and plants, provide shade, and make our communities beautiful.

In order for forests to continue providing resources and sustaining a healthy
environment, they must be well cared for, managed fairly, and used wisely.
But because forest resources are valued by industries as well as by communities,
and because the land under forests is sometimes wanted for other uses, forests
around the world are being cleared faster than they can grow back. Sometimes
logging companies or other industries that clear forests, such as mining, offer
people sources of income they desperately need.

However, there is a balance to be found between the need to use land and
resources, and the need to protect these resources for the future. Whenever too
much of a resource is used, it causes far-reaching and long-lasting harm. Many
communities that have lived off the forest for generations know that they will
be seriously harmed if too much of the forest is used up or cleared.
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The Green Belt Movement

Wangari Maathai, a woman from the East African country of Kenya, says
Mount Kenya used to be a shy mountain, always hidden behind clouds. This
mountain is sacred to her people because many rivers flow from the forests
that once covered the mountain’s slopes. Now, Mount Kenya is no longer shy.
The clouds that covered it are gone, and so are the forests. And with the loss of
the forests and clouds, the rivers also have begun to dry up.

As she grew up, Wangari saw how deforestation led to soil erosion, loss
of water sources, and a scarcity of firewood. She began to understand that
deforestation caused poverty and drought. So Wangari began planting trees.

Wangari organized a group of women to plant trees around their homes
and fields. Because they planted trees in rows or “belts,” they became known
as the Green Belt Movement. The women of the Green Belt Movement began
to teach other people how their lives were affected by deforestation and to
plant trees with them. They brought fruit trees to farmers, and planted them
on hillsides to prevent erosion. By planting trees in both cities and villages to
create green spaces, give shade, and to provide firewood, they showed how
planting trees could solve many problems. The Green Belt Movement also
planted vegetable gardens, built small dams to capture rainwater, and held
workshops to help people understand the need for healthy forests.

In taking responsibility for their environment, the Green Belt Movement
realized they needed the support of their government to care for the
environment for the good of all Kenyans. Planting trees became an expression
of a movement for peace and democracy in Kenya. When conflicts arose
between different communities, the Green Belt Movement used “peace trees” to
help bring them together.

As a woman who planted trees, Wangari became a hero in her country.
But she also faced many hardships. Unable to live with such a strong woman,
her husband left her. Because she organized among the poor, her government
arrested her. But because of her bravery, and the work of thousands of
Kenyans, the Green Belt Movement succeeded in planting
millions of trees.

In 2004, Wangari Maathai won the Nobel Peace
Prize, one of the most honored awards in the world.
The prize was given to her for promoting peace
through a sustainable development that includes
democracy, human
rights, and equality
for women. And
it all started with
planting trees.
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Forests and Health

Forests support the health of people everywhere. Even people who live far from
forests, or in areas where forests have been degraded or severely damaged,
depend on the things forests provide. When forests are degraded or destroyed,
community health is threatened because the processes and functions that trees
and forests carry out in support of health are not done.
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Trees and forests support community health and well-being in many ways.
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Forests and water

Some people believe trees attract rain and
hold water close to the ground. Others
believe trees use more water than they
make available, and that they compete

with crops. Depending on the kinds .
of trees, where they grow, and other ' il nll\)ll\H "\; 7 ‘
conditions, both of these beliefs can be true. “\“\ :tl\]\l :\ 9 /‘ ! - Nﬁmm ,** ” o
Rich forest soils and deep tree roots act % " é) 1 L“ lIIHn )\ \l\m R >
as filters for water. When pesticides, heavy S\l s ) e 7
il

metals, and other toxic chemicals pollute kL
surface water and groundwater, forests help - ~ .
filter them out. The filtered water feeds our
wells, streams, and lakes, and keeps our
watersheds and the people who live there )
healthy. Without forests to protect water i
sources, there is less safe water for drinking
and bathing. For all of these reasons, it is
usually best to leave trees standing rather than
cut them down, especially if your water is clean
and abundant.
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But some kinds of trees, especially trees that grow fast and are not native
to the area (see page 202), may use up water resources. For farmers and others
who want to protect water resources, it is important to notice how different
types of trees affect the water, and to make careful decisions about what trees
to plant.

Forests and weather

v\\:\“} % {‘f -~ Forests have important effects on the weather and the climate (the

weather in a place over a long period of time). They help make
\1H weather less extreme by making warm air cooler and wetter, and

% Y, making cold air warmer and drier. Trees protect houses and crops

from strong winds and hot sun, and provide shelter from strong rains.

On a larger scale, forests fight global warming (see page 33) by
absorbing toxic pollution. This helps keep the
7 climate of the entire planet milder. When
we lose large areas of forest, the
threat of natural disasters such as
hurricanes, droughts, and heat
waves is increased.
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Where forests have been cleared,
the weather becomes more extreme.
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Forests prevent erosion and reduce flooding

By adding leaves to the soil, providing shade for plants that grow beneath

the trees, and holding soil in place with their roots, trees prevent erosion and
reduce flooding. They slow rainwater and spread it across the ground, so it will
sink into the soil rather than run off.

When forests are cleared, soil washes into rivers

and streams. When storms come, the soil is no \ VAR \ . \

longer able to absorb and hold the rainwater. \ \\ V7 N \ ) ! \Q

Instead, the water flows faster across the land, \‘\\ \‘ \ \) . \

causing floods. Keeping trees and forests \ W \\\\\\\4 W i \\ \

standing is an important way to % \\\l‘ W
N

protect the natural flow of water
through the watershed. (For an
activity that shows what rain does
to bare soil, see page 289.)

Forest diversity and health

In a forest, it is easy to see

the web of life (see page 27)
because a healthy forest 4
contains many different S A
kinds of plants and animals.
This diversity of life protects
people’s health in many ways.
Bees and other insects that live
in trees pollinate crops so they
flower and produce fruit. Wasps
and ants eat insects that attack
crops. Bats and birds eat mosquitoes
that spread malaria, yellow fever, and y
other diseases. Other forest animals keep

rats, fleas, flies, and ticks under control by
hunting them or competing with them, and
prevent them from spreading disease.

i
4

le\

When human settlements are built in or close
to degraded forests, the number and variety of
animals are reduced because their sources of shelter
and food become less plentiful and less diverse.
Also, the animals that remain are forced to live in
closer contact with people. This leads to a greater
possibility that animal diseases will be passed to
people. By maintaining enough forest to support a
variety of plants and animals, we protect human health. ‘,.A&'
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How can we cook
if the food and
firewood from our

forest are all gone!

Forests, food, fuel, and medicine

Forests contain a large variety of fruits,
nuts, seeds, roots, insects, and animals
that serve as food and medicine for people.
When forests are degraded, it often results
in hunger, malnutrition, and illness. People who depend on
these resources must find other ways to survive. When foods
and medicines from the forest are lost, the knowledge of how to
prepare and use them is also lost. In this way, the loss of forests
leads to the loss of important knowledge and traditions.

In places where resources are scarce, people sometimes feel
forced to choose between keeping forests standing and cutting
down trees to plant crops for food. But even for farmers who
clear the forest to plant crops, keeping some trees is important. In areas
where farming competes with forests, it is important to try to keep a balance
between them. (For more about forests and farming, see page 302.)

Women'’s burden

Women and children often do the
hard work of collecting and carrying
wood for fuel. The burden of this work
over many years can lead to health
problems. As forests are destroyed,
people must travel longer distances

to collect wood. This gives them less
time to do other necessary work and

L v
to go to school. .
e

Women and children may also
face physical and sexual violence
when they travel to collect wood. E—
Because of this, in some places
women and girls go in groups to ) )
collect firewod during doight - CLpinghemylents e long e
hours. .Bg planting and maintaining especially in children, d:—'Jmage to the spi’ne.
good firewood trees close to home,
the people who collect wood can
stay safe and healthy.
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Forests and Livelihood

Forests are an important source of livelihood. Some governments and
international organizations say the greatest damage to forests is caused by

poor people who cut down trees to farm or earn their livelihood in other ways.

But when people do not have enough food, income, or other basic needs, the
need to survive becomes more important than the need to preserve forests.
Sometimes people have no choice but to cut trees, whether to clear new
farmland or to harvest firewood and lumber. The blame for forest destruction
is rarely placed on industries that take huge amounts of wood or cut down
forests for mining, oil exploration, or industrial plantations.

When people’s daily needs are met they are better able to think about the
future, including how to care for the environment. People who live in and care
for forests know there are many ways to earn a living from the
forest without causing too much damage. In many
cases, deforestation is caused by the demands of
industry and the pressures of poverty.
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Deforestation causes poverty and poverty causes more deforestation.
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Farming in the forest

Farmers in many places clear spaces in the forest to plant crops, leaving the
surrounding forest untouched. They farm there until weeds begin to compete
with their crops. Then they clear a new plot and the forest grows back in the
old plot and restores the soil. This is sometimes called “slash and burn,” or
swidden farming.

Swidden farming has been done for thousands of years. But as populations
grow and settle new areas, the amount of forest available to farm this way is
reduced. Neither is there enough land to let farm plots be reclaimed by forest.
Swidden farming has become unsustainable, both for the farmer and for the
forest. Communities that farm in forest areas can get better results and remain
on their land longer if they use sustainable farming methods (see Chapter 15).

Protecting forests and livelihood

In the forests of Andra Pradesh, India, villagers clear patches of forest to grow
crops. But in the months when there is little food from their farm plots, many
people’s livelihoods depend on things that grow in the forest. Some villagers
gather and sell wood for fuel, while others use wood to make tools to sell. The
way the villagers are allowed to use forest resources is controlled by groups
called “community forest committees.”

When the forest committees saw that some areas were being damaged
from overuse, they made new rules to reduce the amount of wood that could
be taken. The rules were very strict, and many people’s livelihoods were
threatened. People who survived by selling wood for fuel and making tools
no longer had this income. During the months when food was scarce, these
families suffered.

The members of the forest committees came from these same communities,
so they wanted to find a solution that made sure no community member went
hungry, but still protected the forest. After many meetings, a decision
was reached. Instead of changing the new forest rules, the
forest committees would help to improve farmland by
building contour barriers to slow the movement
of water and prevent erosion. This would
make the soil richer and provide more
water for crops so farms would be
more productive and there would
be more food for everyone without
endangering the forest. e
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Ecotourism

Ecotourism is a way to earn money
from visitors coming to see the
natural beauty of an area, or to
learn about the plants and animals
that live there. Some ecotourism
projects bring people only to

enjoy the natural beauty. Others
invite them to live with people

in the community to learn about 3 o
protecting the environment. Still g
other projects invite tourists to
actively work on projects to protect
the environment.
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Ecotourism is a good way for
forest communities to earn money.
But starting and running a project Carefully managed ecotourism
can be costly, and needs careful can protect forests.
planning. Tourists require food, comfort,
lodging, guides, and lots of patience in dealing with cultural differences. They
may have accidents or need health care. Getting tourists to visit requires
advertising in magazines or on the internet, printing brochures, and doing
other forms of publicity.

Ecotourism projects must be carefully managed so the money they bring
benefits the community, not just outside agents or businesses, or a few local
families. Successful ecotourism projects often limit the number of tourists who
visit, in order to cause less pressure on the community and less damage to the
environment.

Non-timber forest products

Non-timber forest products are anything besides wood that can be taken and
sold without damaging the forest. This includes nuts, fruits, medicinal plants,
and fibers. Communities that have success selling non-timber forest products
have found it important to follow these guidelines:

- Set clear rules about who may harvest and sell the product, and how to
best harvest it in a sustainable way. Once a product becomes successful,
it is in danger of being overharvested. Collect only enough of the product
that it can continue to grow and reproduce.

« Find or develop a market for the product. There is no point harvesting
products if they will not sell or be used.
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Harvesting medicine from the forest
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Near the Bay of Bengal in India, many people go to traditional healers when
they are sick. These healers make medicines from plants gathered in the forest.
One day, people from a non-governmental organization (NGO) came to a village
there to help people earn money by gathering these medicinal plants and selling
them in the city. By using their organization to sell these medicines, they helped
the community make money from the forest without cutting down trees.

The villagers were glad to have a new way to earn money, and many people
began to collect and sell the medicinal plants. But they did not ask the healers
how to collect the plants without damaging them, and they were not careful
about how much they gathered.

In their excitement to earn money, some villagers harmed the trees they
collected from. Instead of digging around a tree to collect a few roots some
people cut down the whole tree. In a short time, the medicinal plants had
mostly disappeared from the forest. This left traditional healers with no
plants to use for healing. So the villagers had to spend a lot of money to buy
medicines at the pharmacy when they were sick. In the end, the health of both
the people and the forest suffered from harvesting plants in a way that did not
protect them for the future.
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Forest Destruction

Most forests are destroyed by logging companies and other corporations that
profit from unsustainable resource use. When one forest is destroyed, the big
companies simply move to another forest. But the people who live in or near
the destroyed forest usually have nowhere else to go.

People who do not live off forests directly still use many forest products,
such as books and newspapers, building materials, foods such as beef, soy, and
palm oil from plantations cut out of the forest, and minerals dug from beneath
it. Rarely do people consider the need to replace forests used up in these ways.

How forests are degraded and destroyed

If forest resources are not used and managed in ways that allow the forest to
continue growing and producing, all of our forests will soon be gone. Causes of
large-scale damage to forests include:

. Clear cut logging (when most of the trees in an area are cut for lumber)
compacts and erodes soil, destroys wildlife, and fills waterways with silt.

Large commercial farming, cattle ranching, and tree plantations often
involve clearing land of forests.

Shrimp farms are built by cutting down and clearing mangrove swamps
and other coastal forests, often putting small fishing communities out of
work, contaminating water, and leading to increased sickness, poverty,
and malnutrition.

Paper mills leave behind toxic waste that pollutes the land, water, and air.

- Mining, oil, and gas companies cut down forests and leave behind toxic
waste that poisons water, land, and air.

- Large dam projects flood large areas of forest. People forced to move from
the dam site then cut down more forest to make new homes and fields.

Corporations and governments seldom consider the effects on people’s health
and livelihoods when forests become products to be bought and sold.
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Forest Conflicts

Because forest resources are limited, conflicts often arise among people who
need to use the forest resources in different ways. Conflicts also arise between
local communities that depend on the forest and industries from outside the
community that want the resources the forest can provide.

[ Sociodramas )

)

@ Askeach group to spend 15 to 20 minutes to

A sociodrama is a way to use theater to help think about conflicts and the causes
of those conflicts. Sociodramas can also help people explore possibilities for action
and change. (See page 17 for more about sociodramas and role plays; also see the
Hesperian book, Helping Health Workers Learn.)

0 Divide into groups of about 5 people each and give each group a short description

of a situation that might lead to conflict over forest resources. Make up situations that
are believable to people, but avoid local situations that might shame or anger the
people involved in them. The plays will be more realistic if the participants

use a few simple costumes and props to show the parts
they are playing.

prepare a 5 minute sociodrama. Encourage
everyone to play a part. Each group presents
their play for the other participants. After

each sociodrama is over, a discussion about
community conflicts can lead to solutions. Or
you can wait until all groups have presented and
discuss them all together.

© How did you feel? After presenting the sociodramas and before the discussion

(see page 189), ask each participant how it felt to play their part. Ask the people who
watched how they felt during each sociodrama, and how the actors made them feel
about the conflict.

A facilitator should be aware
of conflicts in the community
and be sensitive to the ways
different community members may
react to the discussion. During
sociodramas, be careful to create a
safe and open environment where
people are not afraid to speak.
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{Sociodramas (continued) }

Choose some of the stories below to make sociodramas about forest conflicts.
Or make up sociodramas based on real conflicts in your community.

Situation 1. Characters: man with cattle;
herbal medicine collectors; community
meeting participants.

After years away from the community, a man
returns with 10 head of cattle and begins to
graze them on community forest land. When
other community members go to the forest
to collect medicines and thatch, they find that
the cattle have eaten so much there is little
left for them. They call a meeting to discuss
the problem. The man with the cattle insists he has a right to graze his cattle, no
matter how much they eat. Others in the community disagree. What happens next?

Situation 2. Characters: young men cutting trees; government workers; women
collecting firewood.

Several young men are cutting down trees on communal land
without permission, and selling the lumber to local government
workers, who take the lumber away on a truck. A woman goes
to the place where she usually collects firewood and finds

the young men cutting down trees. One of the men is her
son. She returns to the community and tells the mothers of
the other young men. The next day, the women go to the
forest to tell the young men to stop cutting down trees. The
first woman’s son says he needs the money from selling trees
to buy medicine for his baby daughter, her granddaughter.
What happens next?

Situation 3. Characters: community members with axes and oxen; government
men with chainsaws and trucks; village council officials.

For generations, people cut down trees using axes and > ‘ﬁ:ﬁ
hauled them out with oxen. Now, men from the local ~ _ ﬁ‘;}*
government have been coming with chainsaws, ﬁ

cutting down trees and saying the forest is
state property. One day the government
men show up with bulldozers and

heavy equipment. They want to build

a road into the forest to take out the
biggest trees. A group of men from

the community goes to the forest to
confront them. What happens next?

T
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[Sociodramas (continued) }

|
(4]

Discuss each sociodrama

Ask the actors to leave their props or
costumes in a pile at the front of the
room and return to the group. Then ask
questions that help the whole group to:

« tell what happened in the sociodrama.

« identify the actions that led to conflict.

as a villain or
It’s important

rHaving the actm
“step out” of their

roles before beginning

the discussion prevents
people from labeling

one of the participants

victim.
not to

confuse the person with

@ole he or she pl@

« identify the different needs that were the root causes for the conflict.

+ suggest ways the conflict could be resolved in the long term.

Repeat this process with each sociodrama.

The facilitator may want to write the

important ideas on a large piece of paper or a chalkboard.

Q: What caused the conflict? A

Q: Wl«\v did the man feel he had a rigH’ A
to graze his cattle in the forest?

Q: How did the forest damage affect the A
COW\mumi‘hj?

Q: S0 what needs are in conflict? A

Q: Is there a way for both needs to be A

me“’?

: One man wanted fo keep cattle, but H«eg

damaged the forest.

: There was no agreement about who could

use the forest, and for what purposes.

: No more medicine and thatch.

: The need to have forest products and the

need fo graze cattle.

: The cattle could graze in areas with no

plants that the community needs.

A: The cattle owner could build a fence.

(s
Iy

A: The owner of the cattle could give up his

riﬁl\f to collect forest products in excLavxge
for the rigH’ to graze his cattle, and then
trade for the forest products when he
needs them.

If the discussion creates a lot of
disagreement, it is important to end in
a way that brings everyone together.
Singing a song together or doing a
cooperation activity can help people
leave with a better feeling.
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Sustainable Use of Forests

Sustainable forest management means using and caring for forests in ways

that meet daily needs while protecting the forests for the future. Sustainable
methods are not the same everywhere. Each community needs to find what

works best for them and for their forest.

Making a sustainable forest management plan helps a community decide
how best to use their forest. It can also help resist threats to the forest by
industry or the government. Sometimes, you can get a better price for forest
products if you can show they were produced sustainably. But the most
important part of a sustainable forest management plan is that it helps local
people work together to use and protect forests.

Some ways to both use and protect the forest at the same time include:

« Thinning vines, plants, and trees allows more sunlight into the forest, so
that the plants you want can grow.

Thinning trees
means cutting
" ! W certain trees
so the ones
that remain
grow wider

{ and healthier.

« Enrichment planting means planting new trees or plants under older trees
or in small clearings when they do not grow back by themselves.

- Replanting after cutting is a way to make sure there will be new trees and
seeds to replace the ones that were cut.

- Controlled burning can reduce brush that grows under trees. This releases
nutrients into the soil, and kills pests that might hurt the trees. Controlled
burns need careful planning because fires can easily burn out of control.

. Selective logging means cutting only some trees, while saving young trees
and some healthy older trees to hold soil and provide seed for the future.

Selective Sy \\)/ \ .
logging protects ! 1\,
some trees ,h E :
for the future, TSy o
{7\

T
allowing forests ’ X
to continue : /—»/(:ﬁ/‘;l} Jif
\ b

growing.
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Animals
compact
forest soil
less than
machines.
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- Collecting and selling non-timber forest products rather than selling wood
is a way to care for the forest while also earning money.

- Paying ranchers to keep grazing animals out of the forest, and paying
farmers not to cut trees on part of their land, can support healthy
forests and prevent conflicts.

- Preserving wildlife corridors (areas of connected forest or wild land) lets
wildlife live in and travel through an area.

- Planting green spaces, smaller areas of trees in places where most trees
have been cut down, or where the forest is completely gone, is a way to
improve the soil, water, and air even in populated cities and towns.

- Supporting natural regrowth of forests by limiting the use of areas where
too many trees have been cut helps forests recover.

« Using animals to haul logs causes less damage than bulldozers or other
heavy machinery.

« Trimming bark and branches from fallen trees before taking them out of
the forest causes less damage to other plants when the tree is hauled out.
The bark and branches rot and make good soil.

- Ecotourism earns money by showing visitors the natural beauty of a
forest, without having to cut trees or damage the environment.

There are many ways to use forests that keep them healthy for the future.
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[ Use everyone’s knowledge, consider everyone’s needs ]7

This activity helps a community consider how to use and
care for forest resources in ways that benefit everyone. It can
be done with up to 25 people, divided into 3 smaller groups.
It is important to include everyone who will be affected by
decisions about forest use.

Time: 3 to 6 hours (or in more than one session,

as long as you save the maps) ﬂ/\\\

Materials: Pens, pencils, notebook paper, 3 big pieces
of paper with maps of your area, and sticky tape. The maps can be roughly drawn, |
as long as people can recognize what they intend to show.

0 Give 1 map to each group. Ask every person to draw pictures of what they
do in the forest (cut firewood, graze cattle, gather fruit and plants, hunt,
etc.) on their notebook papers.

@ Within each group, every person talks about what they drew and what it
means to them. 1 or 2 people then draw pictures on the big map to show
where and how each person uses the forest.

@ Bring the groups together for a discussion about what their big maps show. ‘

Are some parts of the forest used more than others? Do men, women,
children and older people use the forest in different ways? Were there
any surprises in the ways the forest is used?

@ The facilitator leads a discussion about the health of the forest by asking
questions like these: Does the forest provide the same resources now that
it always did? Are there fewer birds, animals, and plants than there once
were? Are there places where all the trees have been cut down?

What happens now in those places?

. @ Have 1 or 2 people from each group mark their map

7= jg%/ﬁ using different colors or symbols to show places
0@9}9@ where the forest is healthy, degraded, or gone.

@ Think about the different areas of forest and discuss @
what changes people want to see. Draw or write o =
them on the map. On the

following page are some ‘/K
questions that can help / N
guide a discussion. \; "
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Make a forest management plan
After doing the activity on page 191, consider these questions:
- What benefits and resources does the forest give us? What trees, plants and

animals are used? How much is used in each season? Are there areas
where these resources have grown scarce or have disappeared?

How do we support the forest? Does the community plant trees, protect
certain areas, or have other ways of making sure the forest stays healthy?

Should some parts of the forest be protected from use? How will that affect
people who use those parts of the forest?

Should sustainable methods be practiced in some parts? What knowledge
does the community have about caring for forests that can help to make
these changes?

What skills do we need to make sustainable forest management a success? If
we do not have those skills, can we learn them? Will we need to rely on
other organizations? How can we form strong alliances with organizations
we trust to help us gain skills and knowledge?

How can our community keep control over our forest projects? Well-organized
communities that present a strong and clear message to outsiders about
what they want usually receive greater benefits from sustainable

forestry projects.

How will we get our products to market? It is often more expensive to get
products to national or foreign markets than to sell products locally. Local
prices are lower, but the cost of selling is also lower.

How much will our forest products be worth? If you wonder whether you are
receiving a fair price for forest products, you may want to contact some
fair trade organizations (see Resources).

What changes will the new plan bring? Will the new management plan limit
some people’s ability to use the forest? How will the community help them
in return?

G R-
free? \ lomber 4“e‘um{j fodder medicines
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If we harvest too
much wood this
year, we may
not have enough
medicine trees

next year.

And we need
to protect our

firewood trees to
last through the
rainy season.
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Partnerships to protect the forest

Building partnerships with as many as possible of the groups that benefit
from the forest helps make sure the forest is used in ways that meet everyone’s
needs. Partnerships with people outside your local area can also help protect
your rights.

Working together to protect the Amazon rainforest

The people of Amazanga did not always live where they do now. An oil spill
forced the members of the Quichua tribe to move from their traditional land
in the Amazon. When their new homes were threatened by deforestation and
industrial farming, the villagers decided that managing their lands according
to the traditions of their people -- hunting, fishing, and gathering plants for
food and medicine — was the best way to protect their lands.

But this required more land than they had. Amazanga demanded that
the government grant them territory to live as their ancestors had lived. “We
cannot live from a piece of land like a piece of bread,” they said. “We are
talking about territory, and the right to live well from the forest.” When the
government ignored their demand, they asked international environmental
groups for help buying back their ancestral lands.

The villagers invited their international partners to take photographs and
videotapes showing traditional ways of using the forest, and to share these
with people in their home countries. After several years, Amazanga raised
enough money to buy almost 2000 hectares of forest.

But buying this much land created suspicion among members of the Shuar
tribe who lived nearby. When the Shuar claimed ownership of the same land,
the people of Amazanga understood they had made a mistake. They had
built partnerships with international organizations, but had failed to make
agreements with their neighbors! The Shuar were so angry they threatened
violence. After many meetings, the people of Amazanga and the Shuar
agreed to share the forest according to shared rules. Because the Quichua
and the Shuar have similar understandings of how to best use the forest, they
were able to form an alliance.

They made the land a forest preserve and agreed to a forest management
plan preventing the felling of trees and building of roads. The land was
declared “patrimony of all the indigenous tribes of the Amazon” and
protected for future generations. By reaching out to visitors from near and
far, the people of Amazanga will protect the forest, preserve their culture,
and help others to protect their own forest homes.
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Forest Reserves

Creating forest parks and reserves can be a way to get support from
governments and international organizations to protect forests and foster
ecotourism. But governments and conservation groups sometimes think the only
way to protect and preserve a forest is to keep people out. In many cases, they
are wrong. People who live in the forest know how to use and care for it.

By staying in the forest and managing forest parks and reserves, local people
may be better able to protect it than any government or conservation group.

But we’ve
always
come P)i/ere Mt/e ?e[ekd
to collect to t71
medicines! o the
government
about this. |

Some communities maintain access to the resources in forest reserves by
making agreements with the government and other local communities to
manage these resources together. This is called a ‘co-management scheme.’

Co-management partnerships let people continue their traditional and
sustainable uses of the forest and its products. Communities that manage
forest reserves can also educate other communities about the importance of
protecting the forest.




FOREST RESERVES

Forestry that sustains both people and trees

In the Amazon rainforest of Brazil, conflicts have often erupted between
logging companies, cattle ranchers, and others who earn a profit from cutting
down the forest, and people who live in the forest farming, harvesting rubber,
and making crafts. After huge portions of the rainforest were destroyed,
workers and indigenous people finally convinced the government to create
“extractive reserves” — large areas of forest protected from destruction, but
open to limited use.

Unfortunately, even people who lived in the forest for many years were
denied the right to use the extractive reserves. The very forests they had fought
so hard to protect would no longer protect their livelihoods.

People in the Tapajos Community Forest Reserve
traditionally earn their living farming, hunting, and
using forest products to make baskets, canoes, and other
handicrafts. But they also need medicines, tools, fuel,
electricity, and other things, which requires them to earn
money. With some financial help, they built a carpentry
workshop which they named the Caboclo Workshop, for
the Caboclo people of mixed indigenous, African, and
European descent. Using only trees cut down on land cleared for farming, they
made furniture to sell in local markets and in stores throughout Brazil.

This income led them to think about making more wood products to earn
more money. But they were not allowed to cut any standing trees unless they
had a “forest inventory” and a “sustainable management plan” approved by the
Ministry of the Environment.

To fulfill these government requirements, they would have to collect
information about how much wood was in the forest and how much new
wood grew each year. The government did not believe that villagers, many of
whom could not read or write, could do such a thing. But the villagers were
the real experts of the forest. They had been guiding environmental scientists
through the forest for years, teaching them about plants and animals. Now
the scientists taught them to use a simple tool to measure tree growth and
calculate how much wood grew each year. The villagers made a plan to
produce small, high-value products such as butcher blocks and stools, limiting
their use of wood to the amount that could grow in a year.

The Ministry of the Environment accepted their plan, and now the Caboclo
Workshop allows them to earn income without abusing the forest’s resources.

The forest dwellers of the Caboclo Workshop have done what scores
of scientists, economists, and development workers have long struggled to
achieve: establish a forest management plan that is sustainable for both their
community and their forest.
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Reforestation

Ancient forests (old forests that have never been cleared or seriously damaged)
are increasingly rare. Once an ancient forest is gone, it will never grow back to
contain the variety of plant and animal life that it had before. But secondary
forests (forests that have been damaged but are growing back) can provide
many of the same resources as ancient forests if they are allowed to grow and
maintain biodiversity. And forests planted by people and managed well can
also provide many resources to support community health.

A healthy forest takes a long time to grow, but there are things you can do
to give it a good start. Controlling erosion, preparing the soil, and planting
native trees or trees that are appropriate to your area will help a forest grow
well. Following the natural order of tree growth in forests is another way to
help produce a healthier forest (see Chapter 11).

Is planting trees always helpful?

Before beginning a community reforestation project, be sure it will meet the
needs of your community and your local environment. Trees may compete with
crops for limited water and land. Sometimes it is too much work to care for
young trees in harsh environments. Planting trees where they cannot or will
not be cared for leads to failed projects and dead trees.

If your community relies on forest products, such as timber or fruit,
planting trees may be a good way to quickly bring back forest resources. If
your community mainly relies on the forest for providing hunting grounds or
protecting soil, air, and water, then you may benefit more by protecting areas
of land from being used while trees regrow on their own.

Forests are not right for all places. Few trees grow naturally in deserts,
marshes, or grasslands. If people try to plant trees in these places it may disturb
the balance of plants and animals. But in other places where there are few trees,
such as in cities and towns, planting trees along roads, near factories, and in
parks may greatly improve the health and well-being of the community.

Who owns the land, and what are the laws?

If you want to reforest land and use its products later, be sure you will be
allowed to use the forest once it is grown. Knowing who legally owns the land
and getting permission before planting trees can help avoid problems later.
Land that once was poor and barren will become valuable once it is covered by
healthy forest. Also, some places have laws that prohibit people from cutting or
using certain trees, even if they planted them themselves. Find out if there are
such laws where you live.
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Different trees meet different needs

The kinds of trees planted should be decided based on what people in the
community need and want.

If we want a
place to relax

and enjoy... ...we should plant

shade trees in a But we also want

to protect our

public place, like
water supply...

...s0 we should plant

slow-growing trees
along rivers and

around springs.

to prevent
erosion...

What about
firewood,

..we can plant trees
with deep roots on

bare hillsides where the oi’u;r’lql?rer:’(,zl
forest was cut down. fodder for the | We can plant a

mix of trees on
common land for
everyone to use.

community?
I would like
food, medicine,
and animal
fodder for my

...so we will
plant a mix of
trees close to

the house.

Although it may take time and patience,
by using everyone’s knowledge and
considering everyone’s needs, a good plan
can be made for the whole community.
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Restoring Land
and Planting Trees
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Restoring Land and
Planting Trees
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Healthy communities depend on a regular supply of clean water, fertile soils,
and usually on trees and the resources they provide and protect. To maintain
and improve the health of communities, it is important to learn how to restore
damaged land and how to use the land in sustainable ways. When land has
been damaged, trees cut down, and soil lost to erosion by wind and water,
there are many ways to make the land healthy and productive again.
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Preventing Erosion

Loss of soil, or erosion, is caused by wind and water wearing away the soil
and carrying it off. Protecting soil from erosion, especially on steep hillsides,
improves the land’s ability to grow crops, protects water sources downhill, and
prevents landslides. Farmers follow 3 principles to prevent erosion and surface
water runoff:

1. Slow the water by creating natural barriers from the top of the watershed
down.

2. Spread the water by creating channels to divide it and direct where it flows.

3. Sink the water by improving the soil so it allows the water to filter into the
ground.

The signs of erosion are sometimes difficult to recognize. They include crops
that do not produce as much as they used to, rivers that are muddier than they
used to be (especially after storms), and soil that has grown thin.

This erosion gully is just forming... ... but before long, it will look like this.

Where erosion has not begun, it can be prevented by keeping as many plants
and trees as possible, and by directing surface runoff water into ditches, ponds,
and natural waterways. Where erosion is already severe, it is still possible to
stop it and to restore healthy soils. Even placing a line of rocks or building a low
stone wall across the slope of the land can prevent soils from washing downbhill,
and create fertile places for trees and plants. Sustainable farming methods such
as green manures, crop rotation, mulching, and planting trees along with crops
are also ways to protect soil and conserve water resources (see Chapter 15).
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NGO workers learn about erosion from farmers

In the Gulbarga District of
Karnataka, India, an NGO
worked with farmers to
prevent soil erosion in their
fields. Farmers traditionally
built high stone barriers
that collected most of the
soil but had openings
below to let water
through, even when the  *
monsoons came.

The NGO workers noticed that the farmers’ stone barriers allowed some soil
to be lost to the fields below. And when high stone barriers were built at the
lower edges of the field, some of the stones toppled over and had to be collected
from below and replaced. They proposed building solid stone barriers that
would stop all the soil loss and would not need constant repairs.

The farmers said they did not mind replacing a few stones. But the NGO
workers could not understand this. The farmers’ stone barriers took more work
to build and they let soil through, failing to control erosion completely.

They proposed an experiment. In some fields they would build solid, low stone
walls. In others the farmers would build the traditional barriers.

At the end of the season, the farmers and the NGO workers met and
compared the effects. Many farmers with fields below the new, solid walls
were unhappy. Cattle wandered across the low walls onto their fields, and
after the monsoons, these farmers had less new soil and less water for rice
paddies than before.

These problems led to arguments between the owners of the lower fields
and the fields above. The experiment showed the farmers that their own
traditional barriers worked better than the “improved” walls. The farmers
told the NGO workers that the solid stone walls caused too many problems.
Through this experience the NGO workers learned that the farmers’ traditional
barriers not only prevented soil erosion, they also prevented cattle from
straying. Allowing some soil and water through prevented good neighbor
relations from eroding, which was more important to the farmers than a little
extra work!
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Restoring Damaged Land

Sometimes land is so damaged that it seems impossible to restore it to a

healthy state. In places where healthy land has turned to desert, or where toxic
chemicals in the soil have made it impossible for plants to grow, the land could
take hundreds of years to restore. But in many places, with careful work and
understanding of the ways the earth restores itself, we can help the land recover.

Nobody can force land to be productive. Even chemical fertilizers work for
only a little while before the land no longer produces. But if we pay attention
to natural cycles, we can help create the conditions the land needs to restore
itself to a healthy, fertile state.

Natural succession

Sometimes, the best way to restore land is to leave it alone or help it recover
in small ways. Building fences or posting signs asking people to stay out,

or reducing the number of livestock that graze the land, can go a long way
toward letting land recover. When land is protected from use, and the
conditions are right for life to return, plants come back in a natural
order, called natural succession. This process can take many years,
even several generations.

Natural succession will NOT restore land when:
- There are no sources of seeds or native plants nearby.

« Rapidly spreading plants have taken over and crowd out
desirable plants.

« The land is so degraded or contaminated that nothing will
grow. (For a story about restoring land after an oil spill, see

page 520.)

Native and non-native plants and trees

Native plants (plants from the local area) grow easily in local
conditions. They also preserve biodiversity by attracting and
providing homes for native insects, birds, and animals.

o

A

g '25?6\%;
97

Sometimes, plants and trees that are not native to the local 'A’:’T{
area become popular because they grow fast, produce good lumber, ‘
or help improve the soil. Some trees, such as eucalyptus, pine, teak,
neem, and Leucaena have been planted all over the world.

But planting trees and plants that are not native to your area can
lead to problems. They may use too much groundwater, compete with
crops and native trees for water and soil nutrients, spread beyond
where you want them to grow, or cause native animals and
insects to seek other places to live. When non-native plants take
over, it is difficult to restore land through natural succession.
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Natural Succession
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1. Degraded land with poor soil

2. Small, hardy plants called pioneer plants grow
and no plant life.

back first in places where soil can collect. Pioneer
plants hold water and attract insects and birds.

R IR \
A R R
[ T A T T Y
IR S BN Y
Vhavv e

'
O

3. Water settles into
small catchments
created by pioneer

plants, bringing seeds 4. Larger plants and small
and nl;trients Birds trees grow. Plant roots
. ’ break up compacted soil. S
bring more seeds. Soil builds up and holds 5. Bigger plants and shrubs grow

more water. back, and the land is restored.
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[ How to make seed balls ]

A simple method to restore plant life to an eroded area is by using seed balls.
Each year, collect wild seeds. Children are especially good at gathering seeds, and
itis a fun learning activity.

Gather as many different kinds of seeds as possible from plants native to the area.
With these seeds and some soil, make little balls.

Mix: Q

3oy
Ly &
Ny

1 part 2 parts 3 parts asmall
mixed sifted compost or clay soil sifted to amount
seeds planting soil remove stones of water

Mix seeds with compost or planting soil, then add clay. Add just enough water to
make the mixture damp. If you add too much water, the seeds will sprout too soon.
Make small balls out of this mixture. Let them dry for a few days in the sun.

Just before or during the rainy season, go to the area where you
want to restore plant life and toss the balls out. Building contour
trenches and other barriers there first (see page 293) will direct
surface runoff water and help the seeds sprout and grow.

The seeds will sprout when it rains. The compost provides nutrients, and the clay
prevents the seeds from drying out, being eaten by mice or birds, or blowing away.
After a year the new plants will make their own seeds, and before long many new
plants will grow. Soil will build up around the plants, preventing erosion.

Soon, other kinds of plants will appear. If it is not disturbed, after many years the
whole area will be restored.

~
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AV Helping trees plant themselves

{ In Somalia, East Africa, there are few
trees due to the dry, desert climate. But the
number of trees has gotten even smaller
because the few trees that do grow are
often cut down to make charcoal. Some

of this charcoal was used by the Somali
people, but much of it was sold to other
countries. When a woman named Fatima
Jibrell saw this problem, she started a
campaign to prevent the sale of charcoal
to other countries. “When we have barely
enough for ourselves,” she said, “we cannot
afford to let others exploit our resources.”

Fatima’s campaign was successful. But by then, there were very few trees
left. So she started a campaign to promote new tree growth in Somalia. She
believed that the best way to reduce the severe poverty of her people was to
bring trees back to Somalia.

The land in Somalia is very hot and dry, making tree planting difficult.
And because most people in Somalia move from place to place
with the seasons, it was not practical to expect

people to plant trees and care for them. So A, NN
Fatima started teaching people to build low M(\\T‘ a7
rock fences as they traveled around the ’<w(\,\ | BOR/ AN
country. Even though the land is very =

flat, Fatima believed that water would
find its way to the lowest places and

would bring life with it. During oo
. fam
the short rainy season, these ]

low fences helped build up soil "

nutrients, and plants and trees
began to grow by themselves.
Now there are more
trees growing in
Somalia than there
have been in

many years.
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Planting Trees

Under the right conditions, planting trees helps restore damaged lands and
provide firewood, timber, food for people and for animals, and medicine.
Planting trees can make land that is poor and barren become rich and fertile
again. But trees planted in harsh conditions need care to grow well. Tree
planting has many benefits, but it is not right for all areas or all communities
(see page 191 for an activity that can help decide whether to plant trees).
There are several ways to grow trees:
- Plant seeds or cuttings (pieces of a branch) directly into the ground (see
page 207).
« Collect and transplant wild seedlings
(see page 208).
« Grow tree seedlings in a nursery and
then transplant them into the ground
(see page 209).

. Graft (attach) a cutting from a tree you
want onto the root stock of another tree.
(Grafting is usually used to grow fruit
trees and is not covered in this book.)

The method you choose depends on what
trees you want to plant, and what seeds
or cuttings are available.

Selecting seeds or cuttings

Many people have sayings such as,
“Like the parent, so will be the child.”
Just as a child whose parents are
tall will also likely grow tall, a
tree seedling whose “parent”

has a straight trunk that is good
for lumber, or produces useful
medicine, is likely to share those
same qualities. It is best to collect
seeds or cuttings from parent
trees that are healthy and have
the qualities you want. If you
cannot collect seeds in your area,
you may be able to get seeds
from an extension agent, or from
a nursery or garden in a nearby town.
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Preparing seeds for planting

Some seeds, usually those with soft coverings and which are mealy or juicy,
must be planted soon after they are collected. Other seeds may need to be
stored for many months before you will plant them. (For information about
storing seeds, see page 303.)

Most seeds need water to sprout. When a seed is

covered with a thick or hard skin it may also need to be g
softened or cut before the water can soak in. Some seeds S 4
may need more treatment before planting. U U

. If the seed covering is not too hard (you can dent
or break it with your fingernail) and not too thick
(not thicker than the cover of this book), plant it
directly into moist soil.

« If the covering is hard but thin, wrap the seeds in a
piece of cloth. Let them soak for 1 minute in water that
is too hot to touch, but not yet boiling (80° C). Take
them out of the hot water and quickly put them in cool
water to soak overnight. Plant them the next day.

Another way to treat seed coverings that are hard but thin is to soak
seeds in cold water for 1 full day, then cover them with moist cloth sacks
for another 24 hours. Repeat this procedure for 6 days. On the 7th day,
plant the seed.

« If the covering is hard and thick, rub the seeds with a
piece of rough stone or sandpaper until you see the soft,
inside part of the seed. Be careful not to rub too deep and Nt
damage the seed. ”{{Z’&' o

"R
« If the seed covering is soft but thick, cut a thin
strip of the covering away from the soft inside
of the seed, being careful to cut the seed as
little as possible.

Some hard-coated seeds are best treated by soaking overnight in water
mixed with cow dung, then dried in the sun for 1 day. Repeat this
process for 3 to 4 days. The good seeds will sprout and be ready for
planting. The seeds that do not sprout can be discarded.

Some seeds need more complicated treatments, such as being heated in a low
fire, chilled, or being eaten and passed by animals. Experiment to find what
works best. After many attempts, you will be an expert at starting tree seeds.
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Preparing tree cuttings Plant
Some trees grow best by putting a cutting in the soil and cutting at
this angle

watering it until it grows roots and leaves. Trees grown
from cuttings usually produce fruit or seeds sooner " /
than trees grown from seeds.

Some cuttings can be planted 3 to 4 nodes
directly into the soil where you underground
want the tree to grow. Others
should be planted in a nursery
until they have sprouted plenty of Roots grow

from nodes
leaves and roots and can survive underground

on their own.

Make cuttings from the middle
of a branch where the wood
does not bend too much but is not too rigid. Select a piece with about 6 to 10
“nodes” (bumps on the branch where the leaf grows or used to grow.) Gently
remove the leaves, being careful not to damage the nodes. Cut the branch at
an angle instead of straight across, to help roots form properly.

Whether the cuttings have been planted in a nursery or directly into the
ground, be sure they have plenty of water and are protected from pests until
they have grown enough roots to find water on their own.

Transplanting wild seedlings

Another way to create a forest is to dig up
wild tree seedlings and replant them where
you want them to grow. Find healthy parent
trees and choose seedlings growing near or
under them.

Dig up small seedlings, careful not to
damage the main, long tap root. If this root
is damaged, the tree will not grow well. Dig
in a circle around the seedling and as deep
as you think the tap root has grown. Use
your hand or a tool to bring the seedling
up without shaking off the soil around the
roots.

Keep the soil around the roots of the
tree seedling moist until it is planted in the
ground. Continue watering it until its roots
have grown into its new place and it can
find water for itself.

Collecting seedlings from the
forest to transplant
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Growing trees in a nursery

Tree nurseries give trees a healthy start before they are transplanted to other
places. But creating and caring for a nursery can be a lot of work. It makes
sense to grow trees in a nursery when:

- The seeds or cuttings of the trees you want to plant are scarce.

« Pests would damage the young trees if they were not protected.

« People have enough time to take care of the nursery.

Planting trees directly is easier than growing them first in a nursery and
transplanting them. However, many more tree seedlings die using the direct
method than when you grow them in a nursery.

When to start trees

The time of year you plant will depend on how long the trees need to be in the
nursery. If your area has a wet and a dry season, plant your trees just as the
wet season starts so you will not have to water them as much. Most trees need
3 to 4 months in the nursery before they are big enough to plant outside.

Where to put a tree nursery
A nursery should be easy to get to and available for as
long as it takes for tree seedlings to grow
and be transplanted. It should also be

accessible to everyone who will -

\\\‘%;\x 7
work there. Every nursery SRS
needs these things: e

===
A water source and a A
way to store water S

Safe tool storage

A place where soil can be
mixed and containers filled

Protection from too much
sun, rain, and wind

A fence to keep out large
animals and vandals

Space for all the seedlings

Level ground or
terraces if on a hillside
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Growing tree seedlings in containers

Growing tree seedlings in containers makes them easy to transport and to
plant. Containers should be wide and deep enough to allow the seedling to
grow a root ball, but not so big that they are very heavy or soak up more water
than the tree will need.

The longer a seedling needs to be in the nursery, the bigger the container
should be. A good size for most trees is about 6 inches wide at the top and 9
inches deep. They should be strong enough to stand upright when filled with
soil, and have holes to allow excess water to drain out.

Containers that will rot (newspaper, leaves, cardboard) can be planted directly in the
ground along with the seedling. Containers made of plastic, glass, or wood must be
removed before planting, but can be used again many times.

Young tree seedling need to be protected against too much sun. Many grow
best under some shade during the heat of the day.

Soil for planting

The soil used for planting should be 2 parts _Tpart 2 parts

loose so the roots of the young trees river rich, black regular

do not rot. It should also be rich in sand soil or soil
compost

nutrients (see page 282) so the trees
will grow well. Soil from the forest

or from bends in rivers or streams is
very good for young trees.

Sifting plant soil
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{ How to plant seeds or cuttings in containers }

[

@ Water your planting soil the day before you plant so it will be moist but not wet.
Treat the seeds before planting, but not so long before that they will begin to
sprout or rot (see page 304). Fill your containers with soil.

@ To plant very small seeds, scratch the surface of the soil, sprinkle 5 or 10 seeds, and
cover them very lightly with dirt by scratching the soil again with a fork or stick.

To plant larger seeds, make a hole in the center of the soil about 2 to 3 times
as deep as the width of the seed. You may want to plant more than one
seed in each container. Cover the seeds with dirt and press down lightly.
Pressing the dirt removes air pockets where fungus could grow.

€ Water the containers after planting. If the seeds are very small, this
| must be done carefully so the seeds are not washed away.

9 When the seeds have sprouted 1 or 2 leaves, choose the seedling that looks
strongest and cut away any others, leaving one seedling in each container. By
cutting the seedlings you do not want rather than pulling them out, you will not
disturb the roots of the seedling you do want.

/

Watering tree seedlings

Watering tree seedlings is one of the most important activities in a nursery.
Water your trees in a way that gently sprinkles the water like rain, instead of
in a single stream like a tap that might wash away soil and uncover roots.

The amount of water a seedling needs depends on how deep its roots have
grown. Water seedlings as soon as their leaves begin to droop. But it is best
that they never get to this point, because it is stressful for the plant.

Until seedlings have 2 or 3 leaves, water whenever the top of the soil
appears completely dry.

Then, until they have 5 or 6 leaves, water when the soil is dry as deep as
the fingernail on your thumb.

Then, until the roots push against the bottom of the container, water when
the soil is dry as deep as the first joint of your thumb.

This tree -trrZI«: has
Weeding and fertilizing needs enough
Weeds compete with tree seedlings for light, water, and water. water.
nutrients from the soil. A few small weeds in a container v
will do no harm. But if there are more, cut them away at

their base to not break up the soil.

If your soil is fertile, seedlings should get the nutrients
they need. If fertilizer is needed, make natural fertilizer
from manure, compost, or urine (see Chapter 15).
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Transplanting seedlings

(4
When the roots of the
seedlings begin to push
through the bottom of the Distance Distance
; <«— between —> }il«— between —
containers (usually 3 to 4 trees trees

months after planting) it is

time to transplant them. If
you cannot plant at this time,

trim the roots back once a week. .
Distance

This helps the tree form a full ball between trees
of roots in the container and keeps \
it from rooting in the ground.
A month before planting, gradually Planting in a triangular design allows
remove the shade over the seedlings many trees to grow in a small area.

until they have the same amount of
sun as the site where they will be planted. This gets the seedlings used to the
sunnier and drier conditions of the planting site.

The day before planting, water the seedlings so the containers will be wet.
Transport them carefully, being sure not to damage the roots. Mark where
you want to plant each seedling. The distance between trees depends on the
type of tree and the reason for planting. As a general rule, plant trees so their
branches will just touch when full grown.

Clean all weeds or brush that might shade the seedlings or compete with
them for water in a 1 meter circle around the planting area. Plant in early
morning or the cool hours of the late afternoon to protect the trees from sun.
Avoid damaging or drying out the roots while planting.

Dig square holes 172 times as deep Fill the hole with soil so the base of the

as the containers. Round holes trunk will be level with the ground when
prevent roots from reaching into the hole is filled. You may want to add a
the surrounding soil. few handfuls of compost or rich, black soil

to help the tree get started. After planting,
soak the soil around the tree with water.
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Transplanting in difficult places Dig a 1 meter circle above

where the tree will be planted
and form a flat terrace.

Build a small barrier to
prevent the terrace from
washing away.

In dry places, make small hollows
around trees to catch water.

On steep slopes, make a small

On slopes make V-shaped ridges terrace for each tree.

of soil downhill from the tree
to catch rainwater.

Caring for young trees

A tree needs to be protected through its first year of life.
Many tree planting projects fail because no one takes ‘
care of the young trees.

If the weather is hot and dry, seedlings need to be
watered first once a day, and then every 2 or 3 days.
After a few weeks, the tree roots should find water. But if
the weather is still hot and dry, water as the trees need it.

Cut back weeds until the tree is taller than the weeds.
If animals or children might damage the young trees,
construct barriers around the trees.

If a tree is not growing well, or the leaves look yellow
or unhealthy, it may help to spread natural fertilizer i

(see page 287) in a circle as wide as the tree branches. Make barriers to protect

young trees.
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Restoring Waterways and Wetlands

The plants and trees that grow

along the banks of streams and

rivers and in wetlands (areas where
the ground is wet or flooded all

year), do many important jobs in the
watershed. They control floods, clean
water, help surface runoff sink into the
ground, and provide homes to a variety of
animal and plant life.

Streams and rivers in cities and towns are
often made to flow in a straight line to control
flooding and make it easier to build around them. But
the straighter a stream or river, the faster water

flows through it. When water speeds up, it causes This river will flow fast and

more erosion of streambeds and banks and is more could cause erosion and
flooding downstream.

likely to cause flooding downstream. Floods carry
large stones and logs downstream, so even in the dry
season you can tell if a
river may flood by C‘{g
looking at the size
of the rocks and logs
in the streambed. ‘oo _
If a slow, shallow

river has large stones in
its bed in the dry season,
this is a sign of dangerous
flooding that carries

these large stones ({,‘)@E
downstream S S
in the rain £ @

y -
season.

This river will flow slower, allowing water to sink into the ground.
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Restoring plant life

Plants that grow along waterways help to slow, spread, and sink rainwater into
the ground and hold soil in place.

Rainwater
runoff

Rainwater
runoff

Eroded area: Restored area:
Rainwater runs across Plants and trees help
the surface and carries rainwater sink into soil,
soil into the stream. so less runs into the river.

One way to stop soil erosion along streams and rivers is to plant trees
alongside them. Planting in an area 20 to 50 meters wide on each side of a
waterway will usually reduce erosion.

Trees that like to have wet roots grow easily from cuttings.
Plant 2 or more rows of cuttings, and then pile brush or
branches between the rows. This holds the soil in place '
and starts to create the E
conditions for other
plants and animals
to return.

Trees, shrubs, and
grasses may begin
to grow on their own
once the sides of the
river or stream
are stable. If they
do not, you may
want to plant them.
If possible, fence the
area to keep animals
out and to prevent
people from gathering
wood in the area until
trees are fully grown.

Preserving and restoring wetlands is
an important part of watershed protection.
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In order to be healthy, people need to eat nutritious food. If we cannot grow,
buy, or trade enough food for our families and ourselves, we face hunger,
malnutrition, and many other health problems.

Food security means that everyone has enough safe and nutritious food all
year round to lead an active and healthy life. It also means food is produced
and distributed in ways that promote a healthy environment, community
self-reliance, and enough good food for every person and community.

Hunger has many causes. Some causes are environmental, such as poor
soil, changes in climate, and a lack of water. Hunger from these causes can be
addressed through sustainable farming (see Chapter 15) and better use of land
and water resources (see Chapter 6, and Chapters 9 to 11).

Other causes of hunger are political, such as unfair food prices, no land to
grow food, and corporate control of markets and food systems. Hunger from these
and other political causes can be addressed through community organizing.

To produce food, we need land, water, tools, seeds, and knowledge of how to
farm. To make sure that everybody has enough food, we need fair distribution,
affordable food prices, local markets, and food safety. To achieve these, we
must work for a just and sustainable world. Only by working towards a healthy
environment and social justice can we guarantee food security for everyone.
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Changes in farming

In Prey Veng, Cambodia, people have grown enough rice to feed themselves
for as long as anyone can remember. Along with rice, they traditionally ate
wild greens, fish, eels, snakes and other animals from the rice paddy, as
well as fruits, nuts, and roots from the forest, and meat from animals they
hunt. This diet gave them good health all year round, except in times of war
or flooding.

More than 40 years ago, the government began to promote new farming
methods to increase production of a few main crops, like rice, for export. These
new methods were part of a worldwide change in agriculture, the deceptively
named Green Revolution. The Green Revolution encouraged the use of chemical
pesticides and fertilizers to produce more rice than traditional methods. It also
used large irrigation systems and machinery to plant and harvest.

When they started using these new farming methods, the people of
Prey Veng were able to produce large amounts of rice to sell. They used the
money to improve their houses, build roads, and buy personal goods like
clothes and radios. The villagers stopped using animal manure, stopped
rotating rice with dry season crops, and stopped using other traditional
farming methods as well.

The new methods worked very well for growing large areas of a single
crop, and increased the amount of rice they had. But over time, they
discovered that their land and the way they ate had changed. Herbicides
killed the wild greens the villagers had eaten before. Fish and other wild
foods grew scarce. Year by year they spent more money on chemicals and
had nothing but rice to eat. Before long, the soil in their fields no longer
supported healthy crops, and rice yields began to go down.

Coming together to discuss the growing hunger, the villagers recalled
the old ways of farming that used mixed crops, field rotations, and natural
fertilizers to grow crops all year round. They saw many advantages to the
traditional methods, and decided to change back. They also began trying
new methods like planting rice plants closer together and growing different
crops in the same field.
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There were hungry years while their soil recovered fertility after heavy
chemical use, but now the villagers of Prey Veng have more food. They have
less rice to sell, but more variety of foods to eat. As Meas Nee, one of the
village elders, said, “Because we grow food in the ways of our ancestors, the
ancestors are happier, the fields are happier, and we are healthier.”
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What Is Community Food Security?

To understand what problems a community has in getting enough healthy food,
look at all the different things that together add up to food security.

Food production. Access to land,
seeds, and water; knowledge

of how to farm; and finding the
right balance between food
grown to sell and to eat.

R
/ / £ \ Good health. People need to be healthy
Money, savings, and credit. SR to absorb the nutrients from food.
People need money to buy When people are weak from illnesses
at least some caused by unsafe water, or
of their food. from long-term illnesses

Food producers (5) like malaria or HIV/AIDS,
need credit for ’;’

they are less able
seed and other to produce food for

needs, especially themselves and their
in years when crops fail. communities.

A\ Food transportation and Food storage. Communities often need to store
distribution. A way to get food for 3 or 4 months so it will last though a dry
foods to market, and people or rainy season, or long times of cold or drought.
to markets to buy food. Food storage must also protect from pests. If

rats eat half of your food, you go hungry.

Food contaminated by pesticides, toxic chemicals, germs, or genetically
engineered (GE) foods (see Chapter 13), may be available, but will not provide a
safe, healthy diet. Also, without a safe cooking space and enough time and fuel
to prepare food, people often eat too many processed foods, which can lead to
health problems.
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10 seeds ~

This activity can help people agree on what their community’s most urgent food
security problems are, and then help encourage them to make changes that improve
community food security.

Time: 2 hours
Materials: 10 seeds for each group, colored pens or markers, large poster paper

@ Divide into groups of 8 to 10 people. Ask each group to talk about the different
things that make up food security, such as food production, food storage, credit,
stores and markets that sell healthy food, good land to grow food, and so on. Rural
communities that farm, hunt, and fish will have different food security issues than
people in cities. Talk about the different things that make up food security where
you are. On a piece of large poster paper, write or draw pictures to show the different
parts of food security.

@ Givecach group 10 seeds, and ask them to decide which parts of food security
are causing problems in their community, putting more seeds where there are
the most problems. For example: Is there hunger for some families because food
storage is poor? Or because there is no transportation to get food to the market,
or no market where you can buy food? Or because of crop pests, poor soil, or lack
of water? This will help the groups identify the weakest parts of their food security.
Different people in the community will have different problems. Make sure
everyone’s problems are heard.

@ After each group identifies their most urgent food security problems, discuss
what local resources may help. If food production is the biggest problem,
are there people with knowledge and skills to start home gardens, or to
improve farming practices? If food storage is the biggest problem, what
ideas could improve it? If there are no markets, is there a way to open
a cooperative store to sell healthy food? Or to buy or share a truck to
bring food to the community? Every idea counts.

@ After discussing possible solutions, have each group use another
large poster paper to draw or write the solutions that seem most
practical. Then divide the 10 seeds among these solutions, putting

@ After each group decides on problems and solutions, come
together in a larger group. Using the 10 seeds again, or just voting
by raising hands, choose the 1 or 2 most popular solutions. Discuss
how to put these solutions into practice. Who needs to be involved, and what
resources can the community provide? When can work begin? Set long-term goals,
such as “after 2 years, nobody in the community will go hungry.” Also set

short-term goals, such as pooling community resources each month to open a store
in 3 months, or preparing land for planting by the beginning of the growing season.
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Nutrition and food security

When people are sick or malnourished, they are less
active and less able to produce food, carry water, and
maintain a clean home and a healthy environment.
But when healthy foods are affordable, produced in

a sustainable way, and available in local markets,
people have access to a varied and healthy diet.

Not eating well can weaken the body and cause:
« severe diarrhea, especially in children.

« childhood measles to become more dangerous.

+ dangerous pregnancies and births, and babies N
born too small or with disabilities such as slow Dry malnutrition:

this child is just
mental development. okin and banes

- anemia, especially for women.
« tuberculosis to be more common, and get worse
more quickly.

- diabetes, a disease caused when the body cannot
use sugar properly, to be more common.

« minor problems like colds to be more frequent,
and often more severe, leading to pneumonia and
bronchitis.

« people with HIV or AIDS to get sicker more
quickly, and their medicines to not work as well.

« silicosis, asthma, heavy metal poisoning, and other
problems caused by contact with toxic chemicals
(see Chapters 16 and 20) to be more common
and more severe. Wet malnutrition:

this child is just skin and

bones and water

Malnourished children grow slowly and learn poorly
in school, or are too weak to go to school.

Malnutrition is particularly a problem for young children and must be
treated immediately. To learn more about these health problems, and about
how good nutrition can prevent them, see a general medical book such as
Where There Is No Doctor.
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Junk food is not healthy

When people do not have land to grow food, live in crowded cities, cannot
buy healthy foods in the market, or lose the cultural traditions that help them
eat healthy food, they often end up eating “junk” food that contains little
nutritional value. Often these foods are refined in ways that remove nutrition,

are processed with chemicals, —
are fried in oil, and contain too We had more and

I know, it’s

h 1t better food when our a shame.
much sugar or sait. grandparents were But don’t
In small amounts, alive. Since they died, these fries
such foods may not nobody in my family taste great? S
be harmful. But when grows food anymore. \
people eat them \]17\ 1l
regularly instead of

more nutritious food,
they prevent us from j
getting the nutrition
we need.

fs

As people eat more gy
junk foods, they are
more likely to gain
too much weight and UL
have health problems such
as high blood pressure, heart
disease, strokes, gallstones, diabetes,
and some kinds of cancer. This is why
people can be undernourished and overweight
at the same time.

J/

2

When farming changes, eating changes

Everywhere in the world, farmers are being driven off their land. Fields that
produced food for local communities now grow crops for export. The growing
control by corporations of land, seeds, markets, and the ways that food is
distributed not only harms farmers, it harms all of us.

Healthy food is becoming harder and harder to find. In many cities, it is
easier to buy “junk” foods, alcohol, and illegal drugs than fresh fruits and
vegetables. This has led to big changes in our diets in only a few generations.
While our grandparents ate mostly foods prepared with fresh ingredients,
people now eat too many refined and processed foods lacking nutrition
but containing preservatives, flavorings, colorings, and large amounts of
sweeteners (sugars and corn sgrup), salt, and fats. So, while many of us eat
more food than in the past, the foods we eat are less healthy than ever before.
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Changing diets affect Native Americans’ health

Only a few generations ago, Native Americans had a healthy diet of foods they
hunted, grew, and collected in the wild. When meat, vegetables, and fruit were
scarce, they were still able to collect “survival foods” of roots, seeds, tree bark,
and small animals.

About 100 years ago, the US government forced Native people to live on
reservations and did not allow them to hunt or fish. Rather than providing
them with foods they were used to, the government provided mostly white
flour, white sugar, and lard (processed animal fat). Today, many Native
Americans still eat these government foods. On many reservations, the only
food available is fried junk food. Even the people who do not receive food from
the government often eat poorly because they have few other choices.

Because they have been forced to eat a lot of foods that are low in
nutrition, and because they do not have the foods their bodies need, many
Native Americans are overweight and suffer from heart disease and other
health problems related to poor diet. Diabetes is now one of the leading
causes of death among Native Americans.

This problem has led some Native Americans to begin recovering their
culture and good health by bringing back traditional foods. They are planting
maize, beans and squash, gathering wild rice, fishing, and raising buffalo for
meat. Richard Iron Cloud, a Native American health worker from the Lakota
Nation, says, “Change in cultural traditions, lifestyles, and eating habits
caused diabetes to increase. The return to our ancestors’ ways of eating can
make disease go away again.”

Farming traditions, like growing different crops together,
can ensure good health and protect the land for future generations.
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Improving Local Food Security

Every government should try to make sure people do not go hungry. National
governments can make policies that promote the use of land for family farms,
protect against pollution of farmlands, make affordable credit available to
farmers, and help farmers solve problems.

Some national governments offer subsidies (money to support farmers, food
buyers, or both) as a way to improve food security. Kinds of subsidies include
price supports to help farmers by setting a higher market price for the foods
they produce, and price controls for food buyers (consumers) to make sure that
important foods are affordable.

Government support is often misused by giving it to corporations that
own large industrial farms or produce and distribute unhealthy foods. When
government support is corrupted by pressure from large corporations, the
result is often more hunger and malnutrition.

But with or without government support, there are many ways people can
improve local food security. From planting a small garden to organizing a
farmers’ market, changes that improve food security can often bring results
quickly and motivate people to do more.

Local food is healthy, fresher, and supports the local culture and economy.
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Community food projects

Food security is strongest when food is
produced and distributed locally. Locally
grown food is fresher and so more
nutritious. It builds the local
economy as money circulates

to farmers and businesses in

the area. And it helps build
relationships among people,
making communities stronger
and healthier places to live.
Because poor communities often
have little land and few food
markets, regaining control of food

production and distribution is Community food programs help
especially important for them. keep the culture in agriculture.

Ways to grow more food locally
Most of these projects can be started with little land or money, and help
communities get more fresh food.

« Family gardens add healthy vegetables and fruits to the family meal.

« School gardens can provide fresh food for children and help keep children
in school by providing nourishment. And they teach children to grow
food, making sure this important knowledge stays alive!

Community gardens provide food and places for people to get together,
even if they do not own land. Community gardens can also help people
learn about food production, develop skills, and start new businesses
such as restaurants and markets. Even small gardens can make a big
difference to food security.

Community supported agriculture is when farmers sell their food directly
to consumers. People pay the farmers before the crops are planted,

and then receive fresh fruits, vegetables and other foods each week
throughout the harvest season. By making this investment, consumers
help farmers stay on the land and in business while getting a dependable
supply of nutritious food.

Seed saving programs help make sure that traditional seed supplies are
available. A variety of seeds is the basis of sustainable farming and
self-sufficient communities (see Chapter 15).
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Making healthy food available at fair prices
The world now produces more than enough food for everyone, but people still
go hungry. This is partly because food prices are often higher than people

can afford, and healthy food is often not available to the poorest people.
Government support is important to make sure prices are fair for both buyers
and sellers of food. Some ways people work locally to make sure healthy food is
available at fair prices include:

- Farmers markets reduce transportation costs
and the need for merchants in the middle, so
farmers can earn more and consumers pay less.
Farmers’ markets also let consumers meet and
talk with the people who grow their food. This
helps farmers learn what consumers need and
helps consumers know what farmers do to bring
them food.

« Food cooperatives are markets partly or entirely
owned by the workers and people who buy food
there. Food coop members pay part of their food
bill by working at the market. Most food coops
try to buy and sell locally grown food.

- Farmers cooperatives help farmers get better prices for what they grow,
and still offer better prices to consumers (see page 313.)

Safe food storage

Safe food storage is as important as the ability to grow food or have access
to food. Drought, storms, flooding, pests, or illness can all leave a family

or community with not enough to eat and nothing to sell. Community food
storage programs can help overcome these problems. (For information on
storing food and protecting it from pests, see page 305. For ways to prevent
food from spoiling in the home, see page 375.)

For example, on the Pacific island of Temotu, hurricanes frequently destroy
many crops. To improve food security, communities build big, communal pits to
store fermented cassava, unripe plantains, bananas, and breadfruit. Everyone
contributes to making and filling the pits. When crops are destroyed and
people are hungry, they use this stored food.

Food banks are places where food is collected and then given away to those
in need. Food banks help during a hunger crisis. But because people may come
to depend on them, they are not a good solution to long term food security.

When entire regions suffer from hunger, food aid from international
agencies can help them get through the crisis. Food aid is a short term solution
to food security, but it does not solve the long term need for food sovereignty
(see page 235).
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Junior Farmer Field School for HIV/AIDS orphans

In Mozambique, as

in much of Africa,
thousands of children
are orphaned because
their parents died of
HIV/AIDS. Children
orphaned in rural areas
are especially at risk

for malnutrition,
disease, abuse, and
sexual exploitation.
After the deaths of their
parents, many children
become heads of the
household and have to
search for ways to earn money,
a difficult task in rural areas with few job opportunities. Although they
are from farm families, many of these children cannot farm because their
parents were too ill to pass on their knowledge before dying.

With the help of the United Nations World Food Program and the Food
and Agriculture Organization, Junior Farmer Field and Life Schools were
begun to care for the growing numbers of AIDS orphans. In these schools,
youth between 12 and 18 years old live and work together, and learn about
farming, nutrition, medicinal plants, and life skills.

The young people learn traditional and modern farming methods,
including field preparation, sowing and transplanting, weeding, irrigation,
pest control, use and conservation of resources, processing of food crops,
harvesting, and food storage and marketing skills. Dancing and singing help
them gain confidence and develop social skills. Theater and discussion groups
are used to talk about other important life skills, such as the prevention of
HIV/AIDS and malaria, gender equality, and children’s rights.

There are now 28 Junior Farmer Field and Life Schools in Mozambique
and there are more in Kenya, Namibia, Zambia, Swaziland, and Tanzania.
Thousands of orphans have been trained as farmers. After graduating, the
children go on to start their own small farms with money earned from selling
their crops. One school worker says, “When we started these schools, the
children had no future. Most of them wanted to grow up to be truck drivers,
because it was the only option they saw. Now they want to be teachers,
agronomists, farmers, and engineers.”
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Food Security in Cities

Most people in the world now live in or around cities. Many live in refugee
camps or other communities with poor housing and sanitation, and little
access to jobs, clean water, or healthy food. People have better food security in
cities when they have jobs, money, and safe and healthy housing. Then they
can buy and eat better food, cook and store food, and even grow their own
food in urban gardens.

The People’s Grocery

Like many urban areas in the United States, West Oakland
(in California) has more stores that sell alcohol and junk
food than ones that offer healthy, fresh food. With stores
that do sell healthy food setting prices too high for most
people in the community, many people in West Oakland
are malnourished or overweight. Problems of alcoholism,
drug abuse, and violence make the community a
dangerous place to live. Almost 1 of every 4 people in
West Oakland depends on emergency food programs.

Seeing this problem, some people got together to bring healthy food to the
community at prices people could afford. They began by raising money to buy
a truck. They painted the truck in bright colors and put in a stereo system that
played popular music. Every week they drove to farmers’ markets in other parts
of the city and brought back vegetables and fruit. They parked on street corners
where people gathered, played music to attract more people, and sold the fresh
food at low prices. As they sold food, they talked to people about the importance
of a healthy diet.

They called their mobile market The People’s Grocery and invited people
from the community to join them. Some people decided to start a community
garden to grow fresh produce that could be sold by the People’s Grocery truck.
Young and old people worked together and learned how to grow food. Other
people planted gardens of their own. Soon a nearby school and community
center also planted gardens. Most of the food from these gardens was sold by
the People’s Grocery truck.

After success in the community, the People’s Grocery asked the city
government for land, funds, and advertising. With some government support,
they thought their project could feed many more people.

People’s Grocery continues to build the local food system and economy,
improving food security for everyone in West Oakland. People’s Grocery says
no one should live without healthy food just because they are poor or live in the
city. They say: In order to have food security, we need food justice!
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To build food security in cities, governments must help

The story of the People’s Grocery shows how people in a poor urban community
are working to solve their own problems of food security. The program they
developed has helped many people, but it has not completely solved the
problems of food security.

+ Why did people in West Oakland not have healthy food?

« How did the People’s Grocery get local people interested in
healthy food?

» How could local government become involved in supporting
this kind of project?

+ What other groups or institutions could the People’s Grocery
work with to help the project?

« How can you help promote food security in your community?

Sustainable food policy for cities

To have lasting food security, all aspects of city life and development must
be discussed. People responsible for planning transportation, education,
employment, and development of new homes and settlements should think
about how people in the city get their food. Providing land for community
gardens, transportation to markets, and teaching about food security and
nutrition in schools are all ideas local governments can use to help people
today, while making sure there will be better food security tomorrow.
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Stores that sell healthy foods at affordable prices support community health.
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Social and Political Causes of Hunger

Hunger may be caused by many things, such as poor soil, changes in climate,
lack of access to water, and so on. But in most communities, hunger is also
caused by poverty. When there is little or no income NE -
for farmers, or little money to buy food, - FP\M\

people go hungry. To understand the A
root causes of poverty and hunger in
one community, it helps to look at

the problems with food security )(\QNGER
that affect every community.

The social and political causes of hunger

Corporate control harms food security

When food is treated as just another product to be bought and sold instead of
something all people need and have a right to, profit from selling food becomes
more important than feeding people, and community health suffers. Many
people now shop for food in stores owned by large corporations. They buy foods
made by large corporations, grown on land owned by large corporations, using
seeds, fertilizers, and pesticides produced by large corporations.

Corporate control of all parts of food security forces farmers out of business
and off their land. When corporations use land to grow food to sell outside the
region, people living and working in those communities must eat food brought
in from elsewhere, if they can afford to buy it.

Corporations profit from this food “insecurity” as communities, and whole
countries, become dependent on the global market for food. When the market
fails to meet people’s food needs, people go hungry and corporations profit
further by selling food to governments to be distributed as food aid.

Until people have control of their food security, hunger will be the biggest
product of the corporations that control the production and distribution of food.
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Recovering lost seeds to resist drought

In Zimbabwe, farmers once
planted many kinds of grains.
During the Green Revolution
of the 1960s, the government
and international agencies
brought a new kind of maize
for farmers to plant. Farmers
liked the hybrid maize because
it had large grains, grew .
quickly, and was easy e
to sell. The government Sl
bought much of their S
crop, and then resold it to S\, S
other countries and to cities in Zimbabwe e

where food was scarce. Over time, maize became the most

common food to eat in Zimbabwe, and most farmers grew it in large quantities.

Then came years of drought. Very little rain fell over the fields of Zimbabwe
and other countries in southern Africa. The maize grew poorly, and there was
little else to eat. Many families had stored grains for times of hunger, but much
of their stores of maize had rotted. This was a surprise, because the millet and
sorghum they used to grow had lasted many seasons in storage.

When the rains finally started, they came in huge storms that uprooted
crops and washed away precious soil from the dry fields. Hunger grew so
severe in Zimbabwe that the government was forced to ask for food aid from
the United Nations. Large shipments of maize came in by airplane and were
handed out to hungry people across the country. But food aid and the new
hybrid seeds could not solve the long term problem of hunger and food security.

The farmers realized they could not bring more rain, but they could change
how they farmed to make better use of the rain. Farmers began to collect and
plant seeds from small grain crops such as sorghum and millet that had always
grown well in Zimbabwe. Farmers planted every kind of seed they could get. If
drought destroyed one crop, others would surely survive. Some farmers left their
crop stubble to rot in the field after harvest, protecting their soil from washing
away during the hard rains. The next season, their soil was still soft and good
for planting. Some farmers planted lab lab beans after the grain harvest so
something was always growing. They could feed these beans to livestock, and
the bean plants also helped to hold and enrich the soil.

It still rains less in Zimbabwe than it once did. But some farmers there no
longer rely on non-native seeds or international food aid, and have become
better able to prevent hunger, by growing crops that can survive the drought.
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Green Revolution farming methods

Ever since the “Green Revolution” of the 1960s, corporations and international
agencies have claimed they can “feed the world” with “improved seeds,”
chemical fertilizers, and pesticides. While they have succeeded in gaining
control of farm land, seed supplies, marketing and distribution systems, and so
on, they have failed to stop world hunger, and have often made hunger worse.

Poor access to water
Crops need water to grow. As large farms use more and more water, less and
less is available for smallholder farmers. When water is polluted or privately
owned, the right to water is threatened (see Chapter 6). There are many ways
to manage soils and water to preserve water resources (see Chapters 9 and
15), but these methods must be protected and promoted by governments and
international agencies supporting
people’s right to water.
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Loss of land

When most of the land is owned by a few people or corporations, this causes
many food problems. Many smallholder farmers are forced to leave their land
and migrate to the cities, or work on plantations or in factories. Because they
no longer have land to grow their own food, or money to buy healthy food, they
become victims of hunger and malnutrition.

Usually larger farms and corporations will plant just one crop, employ fewer
people, use more machinery, more chemical fertilizers, pesticides, and herbicides,
and sell produce far from where it is grown, often sending it to other countries.
This creates less variety of food, poorer nutrition, less income for farm workers,
more environmental damage, and less food available locally. This also harms
local cultures because people can no longer maintain their traditions of growing
food and taking care of the land.

Poor access to credit and markets

Because farming depends on the weather and on market prices, farmers
sometimes need to borrow money until harvest time or until the market
improves. Banks often refuse to lend money to smallholder farmers while lending
money to larger, more powerful farms. This causes smallholder farmers and
their families and communities to go hungry. In many cases, it also forces
them to give up their land.
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Migration

When people are forced off their land, they may also lose their knowledge

of how to produce food. If young people leave for the city before learning to
farm, they will never be able to teach their own children how to farm and the
family’s loss of land will be permanent.

Epidemic diseases

As diseases like HIV/AIDS, TB, and malaria kill millions of people worldwide,
hunger and malnutrition increase. Families and communities are losing whole
generations of people, usually the people who would be most active growing
food. Food production goes down as farmers die, and their knowledge of how
to grow food dies with them. Preventing and treating these diseases not only
prevents the hunger and malnutrition that go with them, but is important for
the entire community’s food security.

Lack of knowledge

In many places, people have lost traditional knowledge of how to produce food.
And because of rapidly changing conditions, such as overcrowded communities,
less fertile land, and changing weather, old methods often no longer work.
When people do not know how to produce food, hunger and a lack of food
security is the result. One solution to this problem is to maintain, pass on, and
improve knowledge through farmer field schools, farmer to farmer education
programs, and agricultural extension services (see page 316, and Resources).

Hunger is caused by a lack of food. A lack of food is often caused by a lack of justice.
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Food Sovereignty is a Human Right

All people have the right to food that is safe, healthy, and culturally acceptable
to them. Food sovereignty is the right to determine our own food systems, and
make sure every community has food security.

Via Campesina promotes people’s control of food

Many smallholder farmers do not earn fair prices for their crops. One reason
for this is that the rules of international trade benefit rich nations and large
landholders. Often, farmers cannot get fair prices, even in local markets,
because imported foods are cheaper. This forces farmers to sell at lower prices
and drives them deeper into debt, poverty, and hunger.

In response to this problem, farmers in many countries joined together to
form a movement called Via Campesina (‘The Peasant Way’ in Spanish). Via
Campesina brings many farmer organizations together to strengthen farmers’
ability to earn fair prices, to preserve land and water resources, and to have
control over how food is produced and distributed. For Via Campesina, food
security can be achieved only through food sovereignty — when farmers and
peasants have the right to decide what foods they produce and how much
to sell them for, and when consumers have the right to decide what they
consume and who they buy it from.

In some places, Via Campesina pressures politicians and corporations to
respond to the demands of local farmers’ unions. In other places they support
landless farmers working to reclaim unused farmlands. They also help build
local institutions that distribute food fairly to those most in need.

When a huge earthquake and tsunami (a massive tidal wave) struck
Indonesia in 2005, most of the people affected by the disaster were
farmers and fishers. Via Campesina provided aid, but rather than simply
bringing food and other materials from outside the area, they worked
with local organizations to buy food, tools, and other materials from
local small producers. They raised important issues such as the origin of
food aid (whether it was local or imported), the way farm reconstruction
would happen (whether it promoted family based production or large food
corporations), and how to strengthen local organizations (not make them
dependent on aid).

Most of the money Via Campesina raised was used for long-term
reconstruction, such as rebuilding houses and fishing boats, making new tools
for farmers and fishers, and restoring farm lands to production. By focusing
on the self-reliance of the people affected by the disaster, Via Campesina
promoted not just short-term recovery, but long-term food sovereignty.
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Tomatoes that do not go bad after they are picked... wheat and soybeans and
maize that can resist large amounts of pesticides... seeds that kill pests in the
ground. None of these things are natural. And yet they exist.

These new kinds of plants are called genetically engineered (GE) foods or
genetically modified (GM) foods. Not everyone agrees that these new crops
are healthy. The corporations that make them say they will improve food
security, help feed the world, and, in the case of biofuels (see page 533), end
our dependence on oil. Other people say they are harmful for people and the
environment. No matter what you believe, the present and future of farming,
and food security for all of us, is being changed by these new crops.

Most GE crops do not provide greater crop yields, better nutrition, or any
of the health benefits that their inventors claim. And so far, GE crops do not
help the poor or solve the problem of hunger. Most GE crops have been invented
to sell more of the pesticides and fertilizers made by the same companies that
produce and sell GE seeds.

GE foods offer a technical solution — costly, man-made seeds — for a
social problem: hunger. But as farmers come to depend on buying these seeds
and the pesticides and fertilizers they need to produce these crops, hunger
increases, not decreases. There is less food security and less food sovereignty.
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Farmers resist GE cotton

Basanna is a cotton farmer in Karnataka state, in India.
Several years ago, when GE crops were very new, he was
approached by men from the Monsanto Corporation, who
offered him a new variety of cotton seeds. They gave him
the seeds free of cost, along with fertilizer to help them
grow. They told him they would come every few weeks to
inspect the crop and to spray his field. To Basanna, this seemed like a very good
deal. He would have a cotton harvest at no cost, and the company would do
most of the work.

Basanna did not know this was part of Monsanto’s genetic engineering
experiment. Men from Monsanto came to spray pesticides on the field regularly,
but the crop still suffered from bollworm and other pests. Basanna wondered
what kind of cotton would need so much pesticide, and still not grow well.

Basanna soon learned that other farmers were growing the new cotton too.
He also learned that the Karnataka State Farmers’ Association did not like the
cotton, or the company promoting it. Basanna went to a meeting held by these
farmers to learn more.

Basanna learned the new cotton needed more chemicals than he had used
before, and that these chemicals would decrease the fertility of his soil. He
also learned that this cotton might not yield any more than his old cotton
did. Basanna heard that he would not be allowed to replant the cotton seeds
because the company owned the rights to them. Worst of all, he learned that
pollen from the plants could travel on the wind and affect his neighbor’s crops.
If the neighbor’s crops pollinated this new cotton, they would not be allowed to
replant their seeds the next year.

When Basanna realized the GE cotton was a threat to his farm and to
his entire community, he joined the Karnataka State Farmers’ Association.
Together, thousands of farmers came up with a plan to tell the world what they
thought of GE cotton. They planned an activity and then, the day before they
gathered, they sent a letter to newspapers throughout the country that said:

Three fields in Karnataka will be reduced to ashes on Saturday.
Activists have already contacted the owners of these fields to explain to
them what action will be taken and for what reasons, and to let them
know we will cover any losses they will suffer. Saturday at midday,
thousands of farmers will occupy and burn down the fields in front of
the cameras, in an open, announced action of civil disobedience.
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The next day they did what they promised. The first field burned belonged to
Basanna. He supported the burning because he was angry that the Monsanto
Corporation had not been honest with him and that the GE cotton would do
so much harm to his fields and his neighbors. With the money the Farmers’
Association paid for his burned crop, he bought traditional cotton seeds, and
went back to planting the variety that had served him well in the past.

Questions for discussion

» Have you ever known a farmer to destroy his own
crops? What would make a farmer, or you, do that?

+ Can you think of any other ways the farmers of
Karnataka could have shown how much they were
against GE crops?

+ What are the benefits of growing “improved” GE
seeds?

+ What are the “hidden” costs of using GE seeds?
« What else do you know about GE seeds?

Traditional plant breeding

All living things contain tiny parts called genes. Genes
determine how each plant, animal or person grows, and
what it becomes: from a seed to a plant, from an egg to a
chicken, from a child to an adult.

As they interact with conditions such as heat, cold,
wind, soil quality, and so on, the genes in plants determine
how plants will grow. Qualities such as the color, shape,
and size of plants, if they will grow quickly or slowly, when
they produce flowers and fruit, or what nutrients they
have are determined by each plant’s genes.

When farmers select and save the biggest
maize seeds after each harvest to plant the
next year, the gene for large seeds is passed
from one crop to the next over many years,
and the gene for small seeds disappears.
This is how plant breeding works. It is a
slow process of selecting and favoring the
development of the characteristics in a By selecting the seeds of the healthier

plant that a farmer wants. plant, you can help the next season’s
crops be stronger.
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How are GE plants different from traditional plants?

Genetic engineering is different from plant breeding. Scientists use laboratory
methods to change the genes of plants or animals in more extreme ways than
traditional plant breeding does. To get the plant qualities they want, they can
bring together genes from 2 completely different kinds of plants (such as rice
and maize). They can also mix plant genes with animal genes. For this reason,
it is called “genetic engineering.” Like an engineer, a plant scientist “builds”
new kinds of plants and animals that would never develop naturally.

GE plants are not simply new varieties with better qualities. They are
a new kind of plant that never existed before. Corporations spend billions
of dollars every year to invent new combinations, such as trees that grow
quickly and have soft wood for making paper, tomatoes that stay fresh when
they are stored for a long time, soybeans, wheat, and cotton that can survive
large doses of pesticides, and animals such as fish and pigs that grow much
larger than normal.

The high cost of GE crops

Growing GE crops is more expensive than growing traditional crops in a
sustainable way. Instead of saving the seeds from the previous crop, farmers
must usually buy GE seeds each year along with costly fertilizers and
pesticides. GE crops also have many other hidden costs. They can be poor in
nutrition and can damage the environment (see page 243). Before planting
GE crops, consider these other, often “hidden,” costs.

The seed
company doesn’t
allow us to
replant the seeds
we harvest.

They don’t produce more
than our old varieties...and
often they produce less.

These crops
need chemicals
to grow well.

If people
like the old
varieties,
maybe they
won’t buy
what we grow.
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GE Foods and Health

Some of the health effects of GE foods are known because people have become
sick from eating them. Other health problems are suspected but not yet proven.

Government agencies in the United States and other countries that develop
GE crops have refused to test their possible health effects. Corporations that
develop these crops do everything possible so their crops will not be tested.

GE crops and the foods made from them are often not labeled, and are mixed
with ordinary crops and foods. All this makes it difficult to know if a GE food is
dangerous or if someone has become sick from eating GE crops.

There is no way to know because
the companies will not tell you
on the label. But most formula is
made from soy, and soy is one of
the most GE crops around!

How can I know
if the formula we
are feeding our
baby contains
GE crops or not?

It would be better
for the baby to be
breastfeeding anyway.
Would you like me to
speak with your wife?

Health problems from GE crops

To know for certain what the health effects of GE crops are will require many
years of study. Scientists have already done some studies that show GE crops
probably do cause health problems:

Allergies

Foods made from GE crops contain things that have never been eaten before.
This may cause people’s bodies to have bad reactions to these foods. Because
we cannot know in advance what substances in GE crops will cause allergies,
people may become allergic to many of the foods they commonly eat.

Increased pesticide poisoning

Most GE crops grow well only when large amounts of chemicals are added.
Some GE seeds have even been designed to contain pesticides. Limited use
of some pesticides may benefit farmers. But using too much leads to more
pesticide poisonings of both people and the environment (see Chapter 14).

Cancer and organ damage

Animals fed GE potatoes and tomatoes had changes in their stomachs that
could lead to cancer, damage to the kidneys and other organs, and poor
brain development. But when GE foods are not tested or labeled, it is almost

impossible for doctors to know if a person’s cancer or organ damage is caused
by GE foods.
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Resistance to antibiotics

Some GE foods include genes resistant to antibiotics as a result of genetic
engineering. Some scientists believe when people eat foods containing these
genes, antibiotic resistance in bacteria will be created in the stomach. Then, if
that person needs to take antibiotic medicine to solve a health problem, the
medicine may no longer work.

Golden rice in Asia

Around the world, millions of people suffer from blindness caused by a lack of
Vitamin A in their diets. As a solution to this problem, a new kind of GE rice
containing Vitamin A was developed and named Golden Rice. The company
that makes Golden Rice plans to sell it to farmers all over Asia where rice is the
main food, and where blindness from a lack of Vitamin A is a serious problem.
The company hopes farmers will grow Golden Rice instead of traditional
varieties of rice.

However, Golden Rice will not prevent people from
going blind. The blindness Golden Rice is
trying to cure is not caused only by a lack
of Vitamin A. It is caused by the lack of
a sufficient variety of healthy foods
that naturally contain Vitamin A.

Even if a person eats Golden Rice, Rt N
the Vitamin A will not nourish them
unless there are enough nutrients from
other foods eaten at the same time.

A healthy diet includes
vegetables and fruits as well.

Instead of trying technical solutions like GE rice to prevent blindness and
other problems of widespread hunger, it would be better to improve food security.
Because the inventors of Golden Rice did not challenge the real problems of
poverty and malnutrition, they will not prevent people from going blind.

A better way to end problems from poor nutrition

Golden Rice is an example of trying to solve a social problem — blindness due
to poverty and malnutrition — with a technical solution: genetically engineered
crops. But there is another solution.

There are large amounts of Vitamin A in fresh fruits, dark green leafy
vegetables, and other foods. (See a general health book such as Where There Is
No Doctor for information on good nutrition.) Green vegetables used to grow
wild in rice paddies and farmer’s fields until the increased use of herbicides
killed them.
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In the country of Bangladesh, people organized to plant home gardens
to make sure that children have enough nutritious food. With the help of
an organization called Helen Keller International, people planted 600,000
home gardens to help prevent blindness and other health problems from
malnutrition. Home gardens are one way to improve nutrition and food
security without looking for expensive technical solutions such as GE food,
which may not work anyway.

Environmental Problems from GE Crops

When large corporations make and sell only a few kinds of seed, and then
convince farmers worldwide to use only these seeds, many different types of
plants may be lost and food security is harmed. But the most harmful effect of
GE crops on the environment is the loss of biodiversity (see page 27) essential
for a healthy environment.

Loss of natural pest controls. Some GE crops are made with pesticides inside
them. When pesticides are used without careful controls, the pests they are
meant to kill can become resistant to them (see page 273).

Harm to wildlife and soil. Pesticides in GE crops kill helpful insects and bacteria
that live in the soil. They may also harm birds, bats, and other animals that
help pollinate plants and control pests.

Effects on nearby plants. Pollen from GE crops blows in the wind and spreads to
other plants that are similar to them. But because GE plants are new, nobody
knows for sure what long-term effects this may have.

Farmers suffer when GE crops harm the environment.
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Better safe than sorry

An African proverb says, “If you have to test the depth of a river, put one leg in
the water first. This way you do not risk drowning.” This is another way to say
it is wise to act with precaution, and to follow the precautionary principle (see
page 32). When we are thinking about using new inventions and substances, it
is best to know they are safe, rather than risk being harmed unnecessarily.

But corporations and governments are testing GE foods on us every day by
having us plant and eat them without knowing what harm they may cause.
They are forcing us to “test the depth of the river” with 2 legs, instead of one!

Will the
crop be
safe to eat?

Try these
improved
seeds.

What will
the long
term health
effects be?

I’'m not sure
that’s the
best choice
for us.

How do you know if seeds and food
are genetically engineered?

Most genetically engineered seeds do not look, feel, smell, or taste any different
than ordinary seeds, so they may be planted by farmers who do not know what
they are. Monsanto, the company that makes most GE products, has refused

to label them as GE foods, so the people who eat them cannot know if they

are GE foods. The only way to know if seeds and food are GE is to test their
genetic structure. Testing kits are available, but expensive, in the United States
and Europe.
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Mother Seeds of Resistance

In Chiapas, Mexico, farmers are concerned that pollen from GE crops may
affect their maize crops. With the help of international supporters, they found
a way to test their crops to know if they are affected in any way. The project is
called “Mother Seeds of Resistance.”

Seeds are tested with testing kits bought from companies in Europe or
the United States. By finding out if their crops have been contaminated by
GE maize, they can tell their communities and their government about the
problem, and work to prevent it from spreading further. Because they are
testing the seeds themselves, farmers gain control over the process — a kind of
control that is lost by not knowing what is in the crops they are growing.

By taking back control of their crops, farmers in Chiapas are protecting
their food security while practicing long-term food sovereignty.

GE Food is Dumped as Food Aid

Many countries do not allow GE foods to be grown or brought
into the country. But even in these countries, GE foods may
find their way into the food supply. In poor countries, one way
GE foods get into the markets and fields is through food aid.

When countries face severe hunger, they often receive aid in the form of
grain from the United Nations or from individual countries. Countries where
GE grain is produced often give it as food aid. This forces farmers, hungry
people, and their governments to choose between GE foods and starvation.

But sometimes, even in the face of disaster, governments take a stand. For
example, Zambia and Zimbabwe were offered GE maize as food aid in the
winter of 2002, a time of severe famine. Zambia refused the GE food aid. After
their decision, foreign donors supplied Zambia with cash to buy food from other
countries in Africa that had produced extra food. Some European countries,
where GE food is illegal, responded by offering food aid free of GE grains.

The government of Zimbabwe also felt the pressure of many hungry people.
Zimbabwe accepted the GE food aid, but only after making an agreement that
the maize be milled so it could not be planted later and cause future problems.
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Community seed savers

Around the world, communities are responding to
the threat of GE crops. Some people demand that
governments label GE foods so they can avoid buying
or eating them. Others refuse to allow GE crops
to be planted in their regions. Many communities
have returned to the ancient practices of seed
saving and community seed stewardship.
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Community seed stewardship is when
communities take control of the seeds they have,
save a variety of seeds to plant in the future, and keep careful records
of these seeds. In this way, communities keep important seed resources alive
and protect biodiversity. Also, they can prevent outsiders from claiming
ownership over their traditional seeds.

Governments can and should maintain national seed banks to make sure
there are plenty of different crops, and to prevent varieties of each plant
from growing scarce or disappearing. Keeping control over the seed supply is
essential to food security and food sovereignty.

Villagers organize a seed swap

The people in the Mexican village of Vicente Guerrero were worried about
losing their traditional seeds. Older people in the village remembered when
there were many different kinds of maize and even more kinds of beans.
Now there were only 2 kinds of maize and 4 kinds of beans. They knew that
seed companies were making new kinds of seeds that could be used for only
1 year, or needed expensive chemicals to grow. So the villagers decided to do
something.

The villagers invited people from the region to a big party, and asked
everyone to bring food to cook and their favorite kinds of seeds. People would
trade seeds with each other, cook meals with their favorite crops, and tell
stories about where these crops came from and how they grew. The meeting
was called a seed swap.

Some farmers arrived with varieties of maize and beans that others had not
seen in many years. They gave away seeds for others to plant. That year there
were 5 kinds of maize and 8 kinds of beans at the seed swap. By the next year,
news of the seed swap had spread throughout the region, and farmers brought
seeds even the grandparents had not seen since they were children.
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After a few years, the village had collected over 20 kinds of maize and over

40 kinds of beans. The variety of plants makes sure that some maize and beans
will grow every year, because some kinds grow best on dry hillsides, others

in wet valleys, and others grow well on flat land, and so on. Many people in
Vicente Guerrero started planting these crops, and now the villagers do not
fear losing control over their seeds. By eating a variety of plants, they have also
improved their diets.

Now other villages in the region are having seed swaps, and many old crops
are coming back. The farmers in Vicente Guerrero say planting the old crops
not only improves their food security, it also gives them a great reason to have
a big party!
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Pesticides are chemicals used to kill insects, rodents, and weeds that might
harm our crops and health. But pesticides also poison and Kkill other living
things, including helpful plants and insects, and animals and people. Pesticides
can drift far from where they are used and pollute the soil, water, and air.

In this chapter we use the word pesticides to describe all chemicals used to
control pests. They include:

- Insecticides used to kill insects.

- Herbicides used to kill weeds and unwanted plants.

- Fungicides used to control plant molds.

. Rodenticides used to kill rats, mice, and other rodents.

Farmers did not always use pesticides, and many farmers have great success
farming without them. If you have a choice, it is safer for your health and the
health of the land not to use pesticides. Pesticides are never safe. But for farm
workers, plantation workers, and anyone who feels they must use pesticides,
there are ways to reduce harm and to be as safe as possible.
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Why are pesticides used?

Pesticides are not healthy for the food, the farm, the farmer, the farm worker,
or the environment. So why do people use them?

Pesticides are often used
together with farm machines,
giant irrigation systems, low-
paid workers, and government
subsidies to produce crops that
can be sold cheaply. Pesticides can
kill everything that might reduce
crop yields or make the food look less
attractive, so large farm corporations
use them as part of a system to sell
more food.

Farm owners call
pesticides “medicine.”
But are they really
medicines?

No. They are
oisons that
kill weeds and

insects. They can

even kill people.

For family farmers to compete R
with large corporate farms, they often \g’%?
believe they too must use pesticides. %‘K%ﬁ, ¢
When a struggling farmer needs to M i 5,
feed his family today, he may not '
think about what will happen to his
own health or his family’s health tomorrow. But this way of producing crops
has high costs for people’s health and the environment.

Over time, pesticides cause great harm. After years of spraying, pests may
become resistant to chemicals (see page 273). Pesticides also kill many insects
and birds that are not pests and that actually control crop pests. When this
happens, pesticides no longer reduce crop loss from pests, crop yields go down,
and family farmers are forced into poverty. Worse, pesticides kill thousands of
people every year and make many more sick.

The companies that make pesticides say their products will help farmers
“feed the world.” But what these companies really want is to feed their profits
without considering the long-term harm they cause. Pesticides are one part
of an unjust and unhealthy system that makes a few people richer and makes
everyone else sick.




PESTICIDES ARE POISON 251

There are many kinds of pesticides

There are many types and brands of pesticides, and they are called different
names in different countries. Some pesticides may be banned in one country
for being too dangerous, while still being sold in other countries.

T TS

Pesticides are made in different forms: powders for mixing with water and
spraying, granules and dusts for dusting, liquids for spraying, coatings on
seeds, pellets to kill rodents, and others. Mosquito coils and rat poisons are
common for killing pests at home.

Pesticides are sold in different packages: cans, bottles, buckets, bags,
and others. Pesticides are often put in other containers than the ones they
originally came in. No matter what kind of pesticide it is, no matter what form
it is in, no matter what kind of package it is in, pesticides are poison!

I understand that pesticides are
poison. But I still need to go to
work on the banana plantation.
Sometimes I feel sick when I go
home. How can I know if it is fgom
the pesticides we use?




252

PESTICIDES ARE POISON

Pesticides Cause Many Health Problems

A person exposed to pesticides may have more than one sign of illness. Some
signs show up at the time the person is exposed. Other signs do not show

up until hours, days, or even years later. (For more on health effects of toxic
chemicals, see Chapter 16.)

Many people are exposed to pesticides but may not know it. Laundry workers,
garbage and recycling workers, and others who have direct contact with
pesticides may be in just as much danger of poisoning as farm workers. They
should be aware that there are pesticides in their environment, and they should
follow the same precautions as farm workers.

Signs of pesticide poisoning

Pin-point pupils

Head and eyes:
headaches, vision problems,

Noseand mouth: ———» small pupils in the eyes, tears

runny nose, drooling

Chestand lungs: — >
pain, breathing problems, coughing

Legs and arms:
muscle cramps or pains, twitching

Stomach: »
pain, diarrhea, nausea, and vomiting

Hands:
damage to fingernails, numbness

Other general signs of and tingling in fingers

pesticide poisoning are:
Confusion, weakness, trouble walking,
trouble concentrating, muscle

twitching, restlessness and anxiety, bad
dreams and trouble sleeping

Skin:
itching, rashes, bumps, redness,
blisters, burning, sweating too much

If you have any of these problems while working with pesticides, leave the
worksite immediately. Do not wait until you feel worse. Get away from the
pesticides and go to a hospital or clinic right away!

Signs of severe poisoning:

Unconsciousness, loss of control
over bladder and bowels, blue
lips and fingernails, shaking pray”

¢

Severe pesticide poisoning can kill.
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Children and Pesticide Poisoning

Pesticides are more dangerous to children than they are to adults. Because
children are smaller and are still growing, they get sick from amounts of
pesticides that may not hurt adults. Amounts of pesticides that will make
adults sick may kill babies and children.

Signs of pesticide poisoning in children
Even small doses of pesticides can affect a child’s ability to learn and grow,
and may cause allergies and breathing problems that last his whole life.

Common signs of pesticide poisoning in children are:
. tiredness « coughing fits
. diarrhea . seizures (“fits”)

. pain in the stomach and shaking

. skin rashes * uncomnsciousness

Signs that may show up months or years after a child is exposed to chemicals include:
- allergies - cancer
- breathing problems - other health problems
. difficulty learning may be made worse

« slow growth

Pesticides can also cause birth defects (see page 324). For more on how toxic
chemicals affect children, see page 322.
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Protecting Children from Pesticides

Children should by kept away from pesticides. Children: ) )
Wait a moment until

« should not play wit.h,. use, or I change my clothes
even touch old pesticide containers. and wash, Olanike.

« should not play on farm equipment that
is used to spray pesticides.

« should not wade or swim in irrigation or
drainage ditches.

- should not enter or play in recently
treated fields.

Adults can protect children from pesticides:
- wash work clothes, shoes and your hands before
entering the house and before touching children.

« wash children’s clothes apart from parents’ clothes.
- wash fruits and vegetables very well before anyone eats them.
- avoid the use of pesticides at home, especially indoors.

. store pesticide containers and equipment out of children’s reach.

A village struggles against pesticide poisoning

People in Padre Village in Kerala, India used to think they were cursed. Young
people suffered from serious health problems such as epilepsy, brain damage,
and cancer, and did not grow as they should. Many women were unable to give
birth, and many babies were born with missing arms and legs. What could
cause all this illness besides a curse?

Padre Village was famous for its rich cashew plantations. Years ago, the
company that owns the cashew plantations began spraying a pesticide called
endosulfan. After spraying began, villagers noticed that bees, frogs, and fish
vanished from the area. Many people thought they were killed by endosulfan,
but they could not prove it.

Shree Padre, a local farmer and journalist, saw his calves born with
deformed limbs. Since endosulfan had been sprayed near his farm many times,
he wondered if the birth defects were caused by the pesticide. Shree Padre spoke
with a doctor who had noticed similar health problems in people. After writing
to people all over India, they learned that almost all the problems they noticed
were known to be caused by endosulfan.
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Visits from other organizations confirmed what Shree Padre and the doctor
had learned. Word spread that the ill health of the people was caused by
endosulfan.

Villagers gathered at the plantation offices and demanded that the spraying
be stopped. The plantation officials, the pesticide industry, and some local
authorities denied that endosulfan caused the problems. The police were called
in and protests were broken up.

Soon, the local press and television picked up the story. Before long, people
across India and around the world learned about the health problems caused by
endosulfan. The state government banned endosulfan in Kerala.

But the pesticide industry argued that endosulfan was safe. They paid
doctors and scientists to say that the health problems had no connection to
endosulfan. Soon, due to pressure from the pesticide industry, the ban was
dropped. Plantations in Padre began spraying again.

Farmers, doctors, and villagers from the area demanded that the
government study the problem. Finally, the government agreed with the people
of Padre Village: endosulfan was a deadly poison. A law was passed to ban it
once and for all in that part of India.

But endosulfan is still sprayed in other parts of India, and in other countries.
Laws say it is poison in some places, while it is considered safe in others. Poisons
like endosulfan are only banned when people work together to pressure industry
and governments for change.
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Treatment for Pesticide Poisoning

Like other toxic chemicals, pesticides can poison people in different ways:
through the skin and eyes, through the mouth (by swallowing), or through the
air (by breathing). Each kind of poisoning needs a different kind of treatment.

When pesticides get on the skin

Most pesticide poisonings are from pesticides being absorbed through
the skin. This can happen when they spill while being moved, when
they splash during mixing, during spraying, or when you touch
crops that have just been sprayed. Pesticides can also get on your
skin through your clothes, or when you wash clothes with pesticides
on them.

Rashes and irritation are the first signs of poisoning through
the skin. Because skin problems may be caused by other things,
such as a reaction to plants, insect bites, infections, or allergies,
it can be hard to know if the problem is caused by pesticides.
Talk to other workers to find out if the crop you are working
with causes this kind of reaction. If you work with pesticides
and get any unexpected skin rashes, it is safest to treat them
as if they are caused by pesticides.

Treatment
If you or someone else gets pesticides on the body:

« Quickly remove any clothing the pesticides spilled onto.

« Wash the pesticides off the skin as soon as
possible with soap and cool water.

. If it got into the eye, rinse the eye with clean
water for 15 minutes.
If the skin is burned from pesticides:
- Rinse well with cool water.
i = « Do not remove anything stuck to the burn.
- Do not apply lotions, fats, or butter.

N . Do not break blisters.
)
o . Do not remove loose skin.

« Cover the area with a sterile dressing, if available.

- If pain lasts, get medical help! Bring the label from the pesticide
containers or the names of the pesticides with you.

Pesticides can stick to your skin, hair, and clothes, even if you cannot see or
smell them. Always wash with soap after using pesticides.
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When pesticides are swallowed

People can swallow pesticides by eating, drinking, or
smoking cigarettes in the fields while working with
pesticides, or by drinking water polluted with pesticides.
Children can drink or eat pesticides, especially if pesticides
are stored in containers also used to hold food, or left in
the open or low to the ground.

Treatment
When someone swallows pesticides:
« If the person is unconscious, lay her on her side and
make sure she is breathing.
- If the person is not breathing, quickly do mouth-to-
mouth breathing (rescue breathing, see page 557).

Mouth-to-mouth breathing can also expose you to
the pesticide, so cover your mouth with a pocket

mask, a piece of cloth, or thick plastic wrap with Eating foods sprayed
a hole cut in the middle, before you start mouth-  with pesticides might

to-mouth breathing. make you sick later.

« Find the pesticide package and read the label

right away. The label will tell you if you should make the person vomit

up the poison or not.
- If the person can drink, give her lots of clean water.

- Seek medical help. If it is available, always take the pesticide label or
name with you.

Do not vomit if the label says not to. Never vomit after
swallowing a pesticide that contains gasoline, kerosene,
xylene, or other petroleum-based liquids. This will make the
problem worse. Never make the person vomit or drink if she is
unconscious, confused, or shaking badly.

If you are sure vomiting is OK,
give the person:

+ a glass of very salty water or

« 2 tablespoons of pounded
strong-tasting edible plant (such as
celery, basil, or another local herb)
followed by 1 or 2 glasses of warm
water

Keep the person moving around.
This can help her vomit sooner.

After vomiting, activated or powdered
charcoal (see next page) can help absorb any poison still in the stomach.
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activated water or
charcoal fruit juice

Mix /2 cup of activated charcoal or
1 tablespoon of finely powdered charcoal
with warm water in a large glass or jar.

Make powdered charcoal from burnt
wood, or even burnt bread or tortilla.
This is not as good as activated charcoal,
but it still works. NEVER use charcoal
briquettes. They are poison!

powdered water or
charcoal fruit juice

After the person vomits, or even if she does not,
you can slow the spread of the poison while getting to a doctor
by giving her a drink of:

« 1 raw egg white, or . a glass of cow’s milk

Drinking milk does NOT prevent pesticide poisoning.
It just slows the spread of the poison.

If someone swallowed pesticides and does not have sharp stomach pain,
they can take sorbitol or magnesium hydroxide (Milk of Magnesia). These
medicines cause diarrhea, which can help to get poisons out of the body.

When to use atropine

Atropine is a medicine for treating poisoning from certain
pesticides called organophosphates and carbamates. If the label on
the pesticide container says to use atropine, or if it says the pesticide is
a “cholinesterase inhibitor,” use atropine as directed. If the label does
not say to use atropine, do not use it.

Atropine is used only for organophosphate or carbamate poisoning.

Atropine does NOT prevent
pesticide poisoning. It only
delays the effects of poisoning.
Atropine should never be taken
before spraying.

Do NOT give these
drugs for pesticide poisoning:
Sleeping pills (sedatives), morphine,
barbiturates, phenothiazines,
aminophylline, or any drugs that slow or
lessen breathing. They can make the person stop breathing completely.
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Every farm that uses pesticides should have an emergency kit with
medicines and supplies to use in case of poisoning. See page 546 for
what to include in an emergency kit.
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When pesticides are breathed in

When pesticides are released into
the air, we breathe them

. e ——
in through our nose and A @LW =

mouth. Once in the lungs, [7 2 ZQ "
the pesticides quickly enter SO
the blood and spread poison |
through the whole body. \\\\\\S“\\\\

Because some pesticides
have no smell, it is often hard to know if they are in the air. The most common
forms of air-borne pesticides are fumigants, aerosols, foggers, smoke bombs,
pest strips, sprays, and residues from spraying. You can also inhale pesticide
dust in a storage area, when it is being used in an enclosed area, such as a
greenhouse, or when it is being transported to the fields.

Pesticide dust in the air can travel miles to
pollute an area far from where it was used. It is
easy for pesticide dust to get into houses.

If you think you have breathed in pesticides,
get away from the pesticides right away! Do not
wait until you feel worse.

Treatment
If you or someone else breathes in pesticides:

- Get the person away from the area where
she breathed in the poison, especially if it
is an enclosed area.

. Get fresh air.

« Loosen clothing to make breathing easier. If you have doubt, get out!
« Sit with head and shoulders raised.

. If the person is unconscious, lay her on her side and watch her to make
sure there is nothing blocking her breathing.

« If the person is not breathing, quickly do mouth-to-mouth breathing
(see page 557).

.. % Seek medical help. Take the pesticide label or name of the pesticide with you.




260 PESTICIDES ARE POISON

[ Drawing for discussion: How do pesticides enter the body? ]—\

Questions for discussion:

+ In what ways could this man be harmed by what he is doing?
« What can he do to protect himself?
+ Who else may be affected by his actions?

+ What are some reasons why he is not doing everything he
can to protect himself?
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Long-term Health Effects of Pesticides

Most pesticide poisoning comes from contact with pesticides over weeks,
months, or years, not from using them only once. People may not get sick from
pesticides until many years later. In adults, it can take 5, 10, 20, 30 years or
more to get sick from regular exposure. How long it takes for illness to show up
depends on many things (see page 321). In children, it usually takes less time.
Illness from pesticides can start in a baby before the baby is born, while the
mother is pregnant and in contact with pesticides.

When a person is exposed to pesticides over a long period of time, it is hard
to know if his health problems are caused by pesticides. Long-term exposure
may cause long-term harm, such as cancer, damage to the reproductive
system, to the liver, brain, and other parts of the body.

Many long-term effects of pesticides are hard to see because people in
farming areas are exposed to many different chemicals and because farm
workers may move from place to place.

When people get cancer and other diseases, doctors and scientists may
say the illness is due to chance, or to problems other than pesticides or
contamination. They may tell us we cannot blame pesticides or other toxic
chemicals. And sometimes people who sell pesticides or promote pesticide
use will lie about it because they do not want to be responsible for other
people’s health problems. They can say this because it is often impossible to
prove without a doubt that an illness which takes a long time to develop was
caused by a particular pesticide or other toxic chemical.

Juan worked in the banana plantations... ...and 10 years later, he developed cancer.
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Signs of long-term illness from pesticides

Pesticides and other toxics can cause many long-term (chronic) illnesses.
Some signs of chronic illness are: weight loss, constant weakness, constant or
bloody cough, wounds that do not heal, no feeling in the hands or feet, poor
balance, loss of vision, very fast or very slow heartbeat, sudden mood changes,

confusion, memory loss, and trouble concentrating.

If you have any of these signs, tell your doctor or health worker. Be sure
to tell them all the ways you may have been in contact with pesticides and, if

possible, which ones.

Some long-term health effects of pesticides

Damage to the lungs: People exposed to pesticides may get a
cough that never goes away, or have a tight feeling in the
chest. These can be signs of bronchitis, asthma, or other lung
diseases. Damage done over time to the lungs may lead to lung
cancer. If you have any signs of lung damage, do not smoke
cigarettes! Smoking makes lung disease worse.

Cancer: People exposed to pesticides have a higher chance
of getting cancer than other people. This does not mean you
will get cancer if you work with pesticides. But it means that
working with pesticides gives you a higher risk of getting the
disease. (For information about cancer, see page 327.)
Hundreds of pesticides and pesticide ingredients are known or

believed to cause cancer. Many more have not yet been studied.
The most common cancers caused by pesticides are blood

cancer (leukemia), non-Hodgkins lymphoma, and brain cancer.

Damage to the liver: The liver helps clean the blood
and get rid of poisons. Because pesticides are very
strong poisons, the liver sometimes cannot get rid of
them. Severe liver damage can happen after a serious
poisoning or after working with pesticides for many
months or years.

Toxic hepatitis: It is a liver disease people get from
being exposed to pesticides. Toxic hepatitis can cause
nausea, vomiting and fever, yellowing of the skin, and
can destroy your liver.

Damage to the nervous system: Pesticides damage the
brain and the nerves. Long-term exposure to pesticides
can cause loss of memory, anxiety, mood changes, and
trouble concentrating.

Because
alcohol can
damage the
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...drinking alcohol makes
pesticide poisoning worse.



LONG-TERM HEALTH EFFECTS OF PESTICIDES

Damage to the immune system: Some pesticides weaken the immune system,
which protects the body from disease. When the immune system is weak from
poor nutrition, pesticides, or from illnesses like HIV/AIDS, it is easier to get
allergies and infections and it is harder to heal from ordinary illnesses.

Reproductive health effects of pesticides

Pesticides have many of the same reproductive health effects as
other toxic chemicals (see page 325). They can harm people’s
ability to have babies, or for babies to grow up healthy.

Chemicals can enter a woman’s body and appear in her
breast milk later. There are so many pesticides in use all over
the world that even mothers who have never used pesticides
have some toxic chemicals in their breast milk.

1

Breast is best!

Even if you think your breast milk may have pesticides in it, the benefits of
breastfeeding are stronger than any possible harm from pesticides in breast milk.
Breast milk is the best food to help a baby grow healthy and strong.

Some effects of pesticides on reproductive health are:

Sterility: Many male farm workers around the world have
become unable to have children after they worked with certain
pesticides because they can no longer make sperm.

Birth defects: When a pregnant woman is exposed to
pesticides, the baby inside her is also exposed and can be
damaged. Being exposed to pesticides when pregnant does
not always mean the baby will have birth defects. But the
baby will have a higher risk of having birth defects, learning
difficulties, allergies, and other health problems.
(For more about birth defects, see page 324.)

Damage to hormone-producing glands:
Hormones control many of our
body activities, such as growth

and reproduction.
When pesticides damage the glands
that produce hormones, this can
cause problems with childbirth A S

i e A\ Y
and reproduction. G ,5@& @,

Even if a woman is exposed to
pesticides before she is pregnant, RS T
she can have a miscarriage or the

baby may be born dead because of Pesticides on clothing can affect anyone
the exposure. who comes into contact with them.
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Pesticide Poisoning Can Look Like
Other llinesses

There are many different signs of pesticide poisoning, and they are easily
confused with the signs of flu, malaria, an allergic reaction, or lung diseases.
It is unusual to have only one sign. Most of the time several signs
come together. You might not even know someone was poisoned

What are some

of the signs because the signs can develop slowly.
of pesticide
S Headache
poisoning? and — But the flu
dizziness. Vomiting, also causes
sweating and vomiting and

diarrhea.

sweating.

Af"d And
So does hhavmg a’ being
malaria. angover:| | pregnant!

Note for the health worker:

To find out if someone’s health problems
may be caused by pesticides, ask some
simple questions, such as:

Do you work on a farm?
Have you been in contact
with pesticides lately?
Has there been spraying
in the fields near where
you live?

How do you know if a health problem
is caused by pesticides?

Sometimes you can find out if a sickness is from pesticides by talking to people
who have the same sickness or work with the same pesticides. When people
share the same signs of poisoning, and there are pesticides used nearby, there
is a good chance they are all sick from the pesticides.



PESTICIDE POISONING CAN LOOK LIKE OTHER ILLNESSES

Doctors do not always have the answers

Carolina worked on a large strawberry farm.
fcLinic]

One day her stomach hurt and her eyes
burned. She stopped working and went to
talk to her boss. Her boss told her to go
see the company doctor.

When she got to the doctor’s office, he /
was not very friendly or helpful. Carolina {/ 4
thought pesticides might have made her
sick, but she was too shy to say this to the
doctor. The doctor did not ask her about
her work or why she thought she was sick.

The doctor asked Carolina questions that made her feel like being sick was
her fault: What did you eat today? Do you smoke cigarettes or drink a lot of
alcohol? What did you do after work yesterday? Did you sleep enough?

In the end the doctor told her she was just lazy and only wanted a note to get
out of work. He even said she might be sick from being drunk!

Finally the doctor gave her some pills for headaches. She was not sure the
pills would help, but she took them anyway. As she went home, she wondered
about going back to work the next day. She felt worse after seeing the doctor
than she did before.

How could Carolina have gotten better care?

Perhaps if she brought the label of the pesticide she worked with and told the
doctor it was what made her sick, he would have considered pesticide poisoning
as a cause for her illness.

But even if she had done this, it might not have helped. The doctor worked for
the company that owned the strawberry farm. Often company doctors will not
admit that pesticides make farm workers sick. Pesticide illness can be difficult
and expensive to treat. The company may prefer to hire new workers rather than
treat treat their sick workers.

Perhaps Carolina could have gone to another doctor. But this would have
been expensive, and she would have to take more time off from work. And most
doctors do not know much about pesticides.

This is a very difficult problem for Carolina, and for all farm workers. The
best way for farm workers like Carolina to take care of their health is to work
together to change the conditions that make them sick in the first place.
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[Body mapping }

This activity can help people share their experiences of how pesticides affect them.
By drawing an outline of a body and marking where they have been affected by
pesticides (a body map), people can begin to discuss
common dangers they face in their work. This is a
drawing activity and a group discussion.

Time: 1 to 2 hours

Materials: Large drawing paper, pens or pencils,
tacks or tape

@ Make alarge drawing of a person’s body. Use sheets

of paper that are as large as a person, or several smaller
sheets taped together. Have a person lie down on the
paper while another person traces her outline. Next, tape
or tack the drawing to the wall so that everyone can see
it. If you want you can make 2 drawings, 1 for the front of
the body and 1 for the back of the body.

@ Show which parts of our bodies have been affected by
pesticides. Fach person in the group marks the paper with an X on
a part of the body where he or she has been affected by pesticides.
If the group is small, each person can say what the health effect was. T
For example, was it stomach pain, skin rashes, dizziness? He or she
might also say what caused the health problem. Was it a spill, a mixing
accident, drift, just normal work, or something else?

If the group is large, it may be easier for someone to guide the discussion of health
effects after everyone makes their marks. The activity leader can point to each
mark and ask what effect the mark represents. The important thing is that everyone
includes their own experience of being affected by pesticides on the body map.

€ Askquestions to help people talk about pesticides. It can be helpful for another
person to take notes on a large sheet of paper that everyone can see. The talk may
be most focused if at first it is limited to 3 main questions, such as: What effects
have people felt from pesticides? What activities or kinds of exposure have caused
the effects? 