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The Keeping Your Drinking Water Safe Community Toolkit contains:
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KEEPING YOUR DRINKING WATER SAFE

Introduction

Safe drinking water for health and development is an important international goal that has been
reflected in many international, regional and national policies and strategies. In 2000, the
Millennium Development Goals (MDGs) for sustainable development and international
co-operation were adopted by the international community. Under the Millennium Development
Goals, countries have committed themselves to achieving inter-related targets for sustainable
access to safe drinking water, basic sanitation and reduction in child mortality by 2015."

In December 2003, the United Nations General Assembly

proclaimed the years 2005 to 2015 as the International CO Z;Zia‘gzterf or Life
Decade — Water for Life. The Water for Life Decade places encourages

reflection and
_ forethinking that each
of women in water-related development efforts at all levels to Pacific person is

achieve the water-related targets of the Millennium responsible to ensure
that water is available

for a clean, fresh, happy

a greater focus on water-related issues and the participation

Development Goals:

u To reduce by half the proportion of people in and healthy life for our
the world without sustainable access to safe current and future
- Pacific generations.
drinking water by 2015. Our challenge in the
[ | To reduce by half the proportion of people in Pacific is to review our

values, attitudes and

the world without access to sanitation by behavior, and to develop

2015. responsible actions for
Safe water supply and adequate sanitation to protect health = using and managing our
water.

are among the basic human rights. The first water decade

from 1981 t01990 brought water to over a billion people and Source: Live & Learn/
SOPAC: World Water Day
2005

sanitation to almost 770 million. Much more still needs to be

donel!

Pacific Drinking Water Quality Strategies
Since 2000, strategic documents to ‘drive’ regional water and sanitation development in the
Pacific have been established. These include the Pacific Regional Action Plan on Sustainable

Water Management and Drinking Water Quality and Health Framework for Action.
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The Pacific Regional Action Plan on Sustainable Water

Management (Pacific RAP) was completed in 2002, Sigatoka (Fiji
Islands) in preparation for the Water in Small Island Countries session at
the 3rd World Water Forum in 2003, Kyoto. The Pacific RAP outlines
actions needed to achieve sustainable management of water resources
and to improve water services through collaborative efforts by water sector

authorities and stakeholders.?

The Pacific Framework for Action on Drinking Water Quality and
Health, designed to complement and build on the Pacific RAP, was

developed at the World Health Organization-facilitated workshop on Water
Quality Standards and Monitoring in Pacific Island Countries (Nadi, 7-10
February 2005). The Framework outlines recommendations and actions
for drinking water quality, such as developing community awareness and
action-based programmes on safe water supply and sanitation, protecting

water sources, household- level water treatment, community- based water

testing and using Water Safety Plans.3

Keeping Your Drinking Water Safe: A Community Toolkit
Keeping Your Drinking Water Safe: A Community Toolkit was first
developed and trialed in 2005 as ‘A Guide to
Community-based Water Monitoring Using the
Hydrogen- Sulphide Paper-Strip Test'.* The
community- based water monitoring guide has been
used with many communities in Pacific Island
Countries such as Fiji, Tonga, Papua New Guinea
(PNG), and Vanuatu. As a result, many communities
have developed Water Management Plans, elected
Community Water Monitors, and have taken actions
to protect and clean drinking water sources.

Water samples show that there is bacteria in

The Toolkit is designed to assist communities to the water. This is a simple, practical test that
o o can easily be used in communities. Results
maintain safe, clean and healthy drinking water. are easily understood, and motivates

Quality of water is often reflected by quality of life. ~ community ‘safe water’ actions!
. ) Source: Live & Learn Environmental
Water- related diseases from contaminated water g4y cation
cause misery for families. Actions are needed to fight
water-related diseases; actions that control the amount of waste going into water sources and

ensure safe and healthy water and sanitation.
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By using this toolkit, you will be able to increase

other peoples understanding of how water is Community Monitoring & Action in

managed, raise awareness about the need to keep Veinuqa (Fiji Islands)!

water clean and make residents feel responsible
about taking action and adopting the right attitudes
and behaviour to ensure safe and lasting drinking
water supplies.

The people of Veinuga, Tailevu source
their drinking water from the
community well. It was only after
carrying out the Water Quality Test,
using the HyS test that they realized

" @y Vi,

Creating awareness in the community after testing the water
in Nailega. After presenting water test results at the Village
Council meeting, the Nailega community were motivated to
take action in cleaning up their water sources the very next
day!

Source: Live & Learn Environmental Education

Making a Difference in Nailega (Fiji Islands)!

Nailega, a village community, has access to treated
water that is stored in the main community tank
before being distributed to households. Although
having access to treated water, a series of water
quality tests showed that the water contained in the
main community tank was contaminated. The
community members identified possible reasons for
contamination and the probable source of pollutants
using the sanitary survey. Branches were chopped
from a breadfruit tree that was growing beside their
water tank. According to the community members,
leaves from the tree fall into the tank and decompose
causing contamination. A cover for the tank was made
to prevent bird waste and leaves from getting into
their drinking water. After the clean up, the
community tested the water again using the HyS
test-kit- this time the test results showed that the
water was safe to drink!

Source: Live & Learn Environmental Education

how contaminated their drinking water
had been.

Following a series of water tests the
people of Veinuqa developed practical
ways to help ensure their water source
was safe and free from pollutants. They
took the following steps to clean out
their water sources:

| Drained out water from
the well.

| Cleaned out the well,
removing all debris and
dirt.

| Cleaned and fixed all

gutters and roofs that
drained into water tanks.

According to the Village Headman,

“We never realised that the clear water
we drink had bacteria that can be
harmful to us. We thought that we don’t
need to boil the water if it was clear and
our children drink straight out of the
well.

The Village Headman then approached
the staff from the Ministry of Health to
present the results of their water test to
the Ministry and seek their assistance
in providing the village people with safe
and treated water.

“This simple and practical the water
testing activity has empowered and
motivated the people and the chief that
we must and we can do things ourselves
to improve our own water source”

Source: Live & Learn Environmental
Education
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Water Covers Most Of The World!

If you were an astronaut gazing down from outer space,
you would notice that most of the earth’s surface is blue.
About three quarters of the earth (70%) is covered by

water.

Almost all of the world’s water (97%) is found in oceans
and seas and is salty. We cannot easily use salt water for
our daily needs. All animals and plants that live on land,

including humans, need fresh water to drink.

A very small amount (about 2.8%) of the world’s water is
fresh water and most of it is not available for us to use.
It is either frozen or trapped under the ground as ground
water or found in the atmosphere or soil as water
vapour.

Source': Livehdaglearn Eavironmental
Education

A very, very small amount, about 0.3%, is found in rivers

and lakes — this is freshwater we can use! Just a drop in the C Our limited water
supplies are being
bucket!

threatened by human

activities such as
deforestation, pollution and the
misuse of water

Percentage Distribution of Water on Earth resources.
0o0.3 Much water that is piped to
m2s8 towns and cities is lost before
: it reaches our taps through
leakage.
@ Sea Water In Fiji about 50% of water is

lost through leakage before it

B Freshwater that is reaches the taps.

Frozen or Underground Also in many cases water is

O Freshwater We Can taken from other areas through
Use pipes to towns and cities,

leaving people who live in those

areas with little or nothing.

m 97 Did you know? We treat water
as the world’s rubbish bin- a
dumping ground for all kinds
of waste, from human body
waste to radioactive materials.
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Freshwater in the Pacific

Freshwater supplies are a critical issue for many Pacific Island countries. Not all islands within the
Pacific region have the same sources of freshwater or equal access to freshwater. The soil and
rock structure of each island or island group directly affects where freshwater will be found.

Natural freshwater sources of high volcanic islands in Melanesia, including Vanuatu, Fiji, PNG,

the Solomon Islands and New Caledonia, are:

[ Surface water: These are water sources aboveground such as rivers, streams

and ponds and lakes.

| Ground water: This is water stored underground in cracks, gaps or fissures in
rocks.
u Freshwater lens: This is water that collects and floats above the heavier, salty

seawater surrounding islands.
[ | Rainwater that is harvested or collected in rainwater tanks is also a major source

of freshwater for many Pacific Island communities.

Islands with no surface water rely on rainwater tanks or groundwater. On the low-lying islands
coral atolls or limestone islands, freshwater is available mainly from underground freshwater lens.
This includes countries such as Kiribati, Marshall Islands and some of Polynesia including Tonga,
Tokelau and Tuvalu. The limestone islands of Polynesia — such as Niue — also have a freshwater

lens.

Freshwater collects
under-ground and floats above
the heavier, salty seawater
surrounding the islands. This is
called a freshwater lens.

The freshwater lens can be
refilled by rainfall.

If there is excessive use of the
water, or a drought, the
freshwater lens will shrink or e
deteriorate! Hijocens

pajments
DNowpermeability)

Did you know? We treat water
as the world’s rubbish bin- a

dumping ground for all kinds of Plalstocens
limestons

waste,‘ frorg human .body waste <Rl ek
to radioactive materials.

} 300 - 1900m |

Source: Live & Learn Environmental Education
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Will We Always Have Enough Freshwater?

It is easy to think that we have plenty of water in the ' Case study: Kiribati-

Identifying Other Water
Sources.

Pacific — it rains often, sometimes for many days — so

why do we need to worry about the quality and

The people of Kiribati rely mostly on
rainwater as their major water source.
They also get water from shallow
unconfined groundwater, imported
water or desalination plants. Seawater
is used by many for bathing.

quantity of freshwater?

Not all islands or communities have access to the
same amount or quality of freshwater. Not everyone

The raised island of Banaba has fresh
water pools in underwater caves that
could serve as an emergency source of
water in times of severe drought
(Overmars and Butcher 2001). Also,
during the British Phosphate
Commission period water was
imported in phosphate boats and
stored in large 4.500m° storage tanks
on the island. Water in these tanks is
currently unused because of the
presence of rust suspension in the
water.

has access to safe drinking water, or piped water.
Some people can turn on a tap in their house and
get drinking water immediately, some get water from
community taps or wells, some carry water from rivers
or lakes. Many islands face water supply shortages
during the dry season and the springs, wells and

rainwater tanks dry up.

Source: Intergrated Water Resource
Management - SOPAC

Where Does Freshwater In The Pacific Islands Come From?

Country Surface Ground Rainwater Desalination
(tanks)

Cook Islands . o .

Federated States

of Micronesia * y *

Fiji . o . e in tourist resorts only

Kiribati o . e for emergency use

Marshall Islands . . .

Nauru o limiteduse | e e reqular use

Niue * .

Papua New

Guinea * ¢ *

Samoa . . .

Solomon Islands . . .

Tonga e [imited use o o

Tuvalu e limited use | e primary use | e for emergency use

Vanuatu . . .

Wallis and Futuna . .

Source: Intergrated Water Resource Management - SOPAC

4
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Protecting and preserving freshwater sources is the best way

Climate Change
to ensure there is enough clean, drinkable water for now and C The freshwater supplies
of Pacific Islands are
vulnerable to climate

in the future. Water quality is affected by how people ‘treat’ and
use water and the decisions that are made to govern or change.

manage water. Rising sea levels will probably
affect the quality and quantity
of water available for drinking
and agriculture.

Low-lying atoll islands that rely
almost completely on rainwater
or freshwater lenses, for their
water supply will be most
affected.

Many activities in urban and
rural areas negatively affect
water quality. Some of these
are shown here. Can you

think of any more? Rainfall is likely to increase in

some areas, leading to more
storms. However, some areas
will get less rain and
experience more droughts.

o
arn

Source: Live & Le.
tion

Source: Live'&Learn Environmental
Education

Case study: Tuvalu’s Water Crisis!

Tuvalu is primarily dependent on rainwater. Although the majority of the islands have wells,
many of the wells are not protected from contamination and pollution. Water quality is often
very poor and well water is now seldom used for drinking. During period of low rainfalls the
water quality deteriorates even further becoming more saline.

On many of the islands groundwater is available under the villages, which is probably why the
villages were originally settled in that location. However because of the extensive use of pit
latrines and septic tanks the water is contaminated.

Over-extraction of groundwater in 1999 and 2000 on the islands, resulted in groundwater
becoming brackish or salty with the water level dropping. This has negative impacts on
vegetation.

On the outer islands of Tuvalu, groundwater is only used as an emergency supply in times of
drought. On Funafuti groundwater is only used for feeding pigs, washing pigpens and flushing
toilets. During droughts the use of ground water sometimes extends to washing clothes, bathing
and flushing toilets.

Source: Intergrated Water Resource Management - SOPAC
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Do We Need Clean Water?

Living things cannot survive without water. Water is a
necessity for life. An average person needs 8 glasses (about
2 litres) of clean water a day to survive — this is not surprising
given that 75% of our bodies are actually made up of water!

Being such a necessity, not having enough safe drinking
water or having contaminated drinking water, poses a threat
to all living organisms and especially humans. We can
survive for several weeks without food, but for only a few days
without water. A constant supply of water is needed by each
person to replace the fluids lost through normal daily
activities, such as breathing, sweating and urinating.

Water of sufficient quality to serve as drinking water is called
potable water. Ideally, potable water should contain no
contamination such as harmful bacteria, viruses or dangerous

chemicals.

Water is essential for
o life. A few organisms
can

survive without air, but
none can live without water.

The quality of water can affect
the life of people, plants and
animals because all depend on
water for survival. Clean, fresh,
safe water is essential for our
health and in our day- to- day
living.

Equally important is having
access to adequate sanitation
and hygiene.

2.2 million people, mostly
children, die from diarrhoea
every year in developing
countries.

Source: WHO

Contamination of water can occur when human and animal faeces enter the water source. The

World Health Organization estimates that 80% of all sickness and disease in the world is a result

of poor quality water and sanitation. Over one-third of deaths in developing countries, and on

average, at least one- tenth of each person’s productive time is sacrificed to water- related

diseases. 5

Women and Water
CO Two thirds of the world’s households use a water source outside the home and the water
carriers are traditionally women. In these areas women and children usually collect

water from a
standpipe in the village, a well or a muddy river.

A person needs 5 litres of water a day for drinking and cooking and 25 litres more to stay clean.

The most a woman can comfortably carry is 15 litres. The work involved in collecting and

carrying water uses up to 50 percent of a woman’s energy.

If a supply of water were available in the village near their homes, women may have more time to

participate in activities that support further development of their family and community.
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Water Quality and Health

An established goal of the World Health Organization and Member States is that:
“All people, whatever their state of development, and social and economic conditions,

have the right to have access to an adequate supply of safe- drinking water.” 6

‘Safe water’ refers to water that is not harmful for human beings, that is not contaminated to the
extent of being unhealthy. Safe water also refers to a water supply that is of sufficient quantity to
meet all domestic needs, is available continuously, is available to all and is affordable.

A big problem facing people is that although we all need water, unclean water can contain germs
or microorganisms that cause disease. These nasty, often unseen organisms can make you very
sick. They are especially dangerous for small children or the elderly and in some cases lead to
death.

Diseases associated with water are heavily concentrated in the developing world, especially
among the poorer urban and rural households of the poorer countries. Diseases such as
cholera, typhoid, dysentery, hepatitis, giardiasis and guinea worm infection, arising from microbial
pathogens (microscopic disease carrying agents) in contaminated water have the greatest impact
worldwide.”

Why we need to care for our water quality:
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Water Can Carry Diseases

Water that looks clean is not always safe for humans to drink. Contamination of drinking water is
sometimes hard to see because the germs and bacteria that cause diseases cannot be seen with
the naked eye. So, you cannot assume that water is safe just because it looks clean!

If drinking water comes from a polluted source and is untreated it may contain germs and bacteria
that can cause the spread of water-related diseases like diarrhoea, typhoid and cholera.

Treatment of water is a process of killing and removing Mty rewsle G

dangerous microorganisms in the water. Water treatment developing countries
. . . . . . . know that the best way
involves filtering or adding chlorine in order to kill and remove to avoid diarrhoea is by

boiling water before use, yet in
many areas of the
and taste of water. In small doses chlorine is safe for humans, = developing world a lack of

8 firewood and time means water
but deadly for bacteria. is rarely boiled.

dangerous bacteria, as well as to improve the colour, odour

There are other ways of getting water borne diseases. Poor water storage and handling of food
with dirty hands, or washing vegetables in contaminated water can cause water borne diseases.
A main source of infection to other children is the poor disposal of children’s faeces.

Look at the picture,
can you identify the
different ways
water can become
contaminated?

We cannot assume
water is safe just
because it is clear.
Many contaminants
are either
microscopic or
dissolved in water,
and we cannot see
them unless we use
a microscope.

Source: Pacific Islands Applied Geoscience Commission (SOPAC)
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Avoiding Water- Borne Diseases

Simple practices like washing of hands with clean water and soap after visiting the toilet, good

disposal of wastewater and faeces, covering of food and boiling drinking water can help to protect

us from diseases like typhoid and diarrhoea and can prevent the contamination of water. Wearing

proper footwear when going outdoors and keeping any cuts covered should also help to prevent

you from getting water- borne diseases.

HAND WASHING: PROTECT
HEALTH & PREVENT
DISEASE:

Wet hands first.
' Use soap to lather
B _ your hands
iy, S thoroughly,
including wrist,
palms, back of hands, fingers
and under fingernails.
Rub hands together for at least
15 - 20 seconds. Rinse your
hands properly with clean wa-
ter. Be sure not to touch side of

sink. Dry hands completely us-
ing a clean hand towel or tissue.

ALWAYS WASH YOUR HANDS:

| After using the toilet.

| After changing a diaper-
wash the baby’s hands
too!

| After touching animals or
animal waste.

| Before and after
preparing food-

especially when
handling raw meat,
poultry and fish.

| Before and after eating.

| After blowing your nose.

| After coughing or
sneezing into your
hands.

| Before and after treating
wounds and cuts.

| After handling garbage

or dirty equipment, rags,
soiled clothes etc.

| Before and after
handling money.

To avoid water- borne diseases, ensure that your toilets are
not placed uphill or close to water sources. Toilets should
have a septic tank system and soakage trench, over 100
metres away from rivers or streams. Keep surroundings of

water sources such as wells or rainwater tanks clean.

Source: Pacific Islands Applied Geoscience Commission (SOPAC)

WHEN SHOULD | BOIL MY DRINKING WATER?

| Your community has been issued a boil water
advisory;

[ You are using water directly from a stream,
lake or shallow well;

[ Your water test results show it is contaminated.

| Your community water supply has been affected by
disasters such as floods, earthquake or cyclone;

[ You are traveling in an area where water is not
treated;

| You have a weakened immune system, in which case

you should disinfect all of your drinking water.
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Managing Our Water Resources

Over the past years, water issues in the Pacific have become more intense with increasing
competition for available water resources, and increasing water pollution. Water shortages, water
quality degradation and destruction of the aquatic ecosystem are problems facing many

communities in the Pacific.

In order to meet basic human needs and services, communities must address several serious
water challenges. The question ‘What can we do to address our water challenges?’ is largely a

question of good governance or good management of our water resources.?

Many factors influence how we use and manage our water resources.

How much is
What we use it for? available?

i

How is it replenished?

How Much Water We Use? -~
. The Fresh Water Source
H h d N g ;
oW IMUC o We =
value clean water? ] o dlios o

/HMMSS?
Who owns the

— water supply? \
How much is

charged?

~
How well look

"

Who makes decisims
mgnrdmg water? \-
How cleun is it? The level of development
in the community and country

The number of people
who dependon it?

These factors also shape our attitudes to water. Do you think you would value water more if you
had to collect it from the river, or if you could just turn on a tap? Do you think water would seem
more valuable, and you would use it more wisely, if you had to pay for it?
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Case Study: Community Participatory Planning for Rain Water Harvesting
in Tonga

The Pacific Islands Applied Geoscience Commission (SOPAC) has been working with FSPI
Affiliate Tonga Community Development Trust (TCDT) to facilitate the implementation of a
review of a Rainwater Harvesting Project within two Tongan communities- Matamaka, an
isolated island, and Utugake, an urban village. In 2003- 2004, thirty cement tanks were
installed with technical assistance from SOPAC

In 2005 SOPAC funded TCDT to review the status of the cement tanks through a participatory
learning in action (PLA) approach. TCDT undertook a Training of Trainers using the ‘Harvesting
the Heavens’ handbook, developed by SOPAC.

The tools in the handbook were used to assist communities identify the problems they faced
and to develop community action plans to address the causes of the problems. Some of the key
issues identified by the communities included:

| The quality of the water was poor in most of the tanks and ran the risk of ill

health of those who drink it

Branches and shrubs hung over the gutters and above the tanks

No fences around the cement tanks to protect from animals

No net to cover the guttering at the joint to the tank

No ‘first flush devices’ to prevent the first water to ‘run off’ after a ‘no rain’ period.

The intention is to stop the dirty water from the first ‘run off’ contaminating the

whole water supply

| Some tanks started to crack, and poor maintenance resulted in leaking and
wastage of water

| Water committees were primarily focused on the testing and maintaining tap and
ground water supplies, but neglected to monitor the rainwater harvesting systems

| Communities could not afford the costs associated with the use of chlorinated tap
water, so the only access to drinking water supply is the rainwater harvesting
system, therefore the standard of rainwater harvesting management needed to be
improved.

As a result some actions in the community were taken to improve their water quality.

| Each family with the cement tank, recognized their responsibility, and set a
timeframe with actions to be taken to improve the cement tanks.

| Water Committees were also established to improve the water resource
management of rainwater harvesting systems.

| The Tongan Princess’s ‘beautification contest’ in Vava’u, funded by the Princess

Pilolevu Tuita, were requested to consider extending the recognition of
‘beautification’ to the cement tanks and ‘rainwater harvesting systems’. The
Princess agreed to recognise and fund a prize for those who would undertake to
improve the water tanks.

TCDT has gone on to translate the ‘Rainwater Harvesting’ manuals into Tongan for future
training in the Tonga communities.

Source: Pacific Islands Applied Geoscience Commission (SOPAC)
Foundation of the Peoples of the South Pacific International (FSPI)
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Water Quality Monitoring

There is a need for comprehensive and accurate assessments of trends in water quality, in order
to raise awareness of the urgent need to address the consequences of present and future threats
of water contamination, and to provide a basis for action at all levels.

Monitoring is the programmed process of sampling, measurement and recording of various water
characteristics with the aim of ensuring that the quality of water meets certain standards.’®

The overall purpose of a water quality monitoring programme is to improve the use and
management of water resources. Monitoring provides the information that assists communities,

individuals, and organizations to:

u Describe water resources and identify actual and emerging problems of water
pollution;

[ | Formulate plans and set priorities for water quality management;

[ ] Develop and implement water quality management programmes; and

[ | Evaluate the effectiveness of management actions.

When planning a water monitoring programme, it is important to define clearly the major objective
or purpose of the monitoring programme, what information is needed and what is already

available, and the major gaps that need to be filled.
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Community Water Monitoring and Action!

Awareness and action towards clean drinking water at community level is critical in improving
health and quality of living. Protecting water sources from pollution and maintaining the high
quality of water supplies plays a critical role in efforts to protect the health of people, ensure a
good quality of life and provide for sustainable development.

Water monitoring can:

" Alert a community to contaminants in time to prevent health problems!

" Help increase awareness and promote community actions for “healthy water and
healthy people”.

" Encourage communities to examine roles and responsibilities in keeping drinking
water safe.

" Engage communities in actions that promote safe water.

" Assist communities to develop long- term plans to manage water resources.

This process starts with investigating water quality and thinking about ways to prevent pollution
and improve water sources. It is important to learn about the situation in your community: Where
the water supply is coming from, How safe it is, What it is being used for, How it is being

polluted or wasted, and What you can do to prevent pollution and conserve water. By being better
informed, you will be able to participate actively in decisions concerning the use and management
of your water resources. You can motivate your community to plan and take action to protect your
health and the environment.

I am Sam...

He knows that danger lurks in
the river near his house...

And around di opEn
toilets, i i

It's no surprise
that he's o wise
in everyones eyes,,,

That is why his fomily is healthy and

He also cleans the water tank
371:‘: h ::nwhm?::mr!r Bt i tha v excel at sports and schaal.
and cover all their food... seasen and cleans up all the

rubbish on his

property.. &5
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Annex A: Glossary

Cholera - is an infectious disease caused by the bacterium Vibrio cholerae. Transmission to
humans occurs through the process of ingesting contaminated water or food.

Deforestation — is the conversion of forested areas to non-forest land for pasture, urban use,
logged area, or wasteland. This often causes soil erosion and increasing run-off into rivers and
streams, affecting water quality and survival of aquatic plant and animal species.

Desalination — a process of removing excess salts and other minerals from water. Some Pacific
Island countries have desalination plants that have broken down and are unable to be repaired
due to unavailable equipment parts or lack of technical skill or expertise to repair the machines.
The plants become ‘unproductive white elephants’ and may cause damage to the environment as
they rust away.

Dysentery — is frequent, small-volume, severe diarrhoea that shows blood in the faeces along
with intestinal cramping and painful straining to pass stool.

Environmental Audit — Is the process of assessing our actions and attitudes towards the
environment and also to monitor how we use our resources.

Faecal coliform —is bacteria found in the mammal intestinal wall and faeces, often used as
indicator for feacal contamination in drinking water.

Freshwater — often refers to bodies of water containing low concentration of dissolved salts and
other total dissolved salts.

Freshwater lens — is freshwater that are collected underground and floats above the heavier
salty sea water. This freshwater lens can be refilled by rainfall, and is a major water source in
many Pacific coral atolls and limestone islands.

Giardiasis — is a disease caused by the flagellate protozoan Giardia lamblia (also sometimes
called Giardia intestinalis and Giardia duodenalis). The giardia organism inhabits the digestive
tract of a wide variety of domestic and wild animal species, including humans.

Groundwater — water that is trapped under the ground for many years, located beneath the
ground surface in soil pore spaces and rocks, it can either be frozen or liquid. Groundwater is
accessed through wells or boreholes, being pumped up to the surface.

Hepatitis — an infectious disease of the liver caused by a virus that can be found in contaminated
food and water.

é_
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Hygiene - refers to practices associated with ensuring good health and cleanliness. The scientific
term “hygiene” refers to the maintenance of health and healthy living.

Lakes - is a body of water or other liquid of considerable size contained on a body of land.

Microbial pathogen — infectious agent; is a biological agent that causes disease or illness to its
host.

Pathogen — something that can cause disease, for example, a bacterium or a virus.

Potable water — is water that is intended to be ingested through drinking by humans. Water of
sufficient quality to serve as drinking water is termed potable water whether it is used as such or
not.

River - is a natural waterway that transits water through a landscape from higher to lower
elevations.

Sanitation — generally refers to the provision of facilities and services for the safe disposal of
human urine and faeces. Inadequate sanitation is a major cause of disease worldwide and
improving sanitation is known to have a significant beneficial impact on health both in households
and across communities. The word ‘sanitation’ also refers to the maintenance of hygienic
conditions, through services such as garbage collection and wastewater disposal.

Surface water — water collecting on the ground or in a stream, river, lake, wetland, or ocean is
called surface water.

Typhoid - is an acute illness associated with fever caused by the Salmonellae Typhi bacteria.
The bacteria is deposited in water or food by a human carrier, and are then spread to other people
in the area.

Volatile Organic Compounds — are organic chemical compounds that have high enough vapour
pressures under normal conditions to significantly vapourise and enter the atmosphere. An
example is methane.
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Annex B: Some Water Treatment Tips

Water is treated to kill and remove dangerous bacteria in the water; and improve the colour, odour
and taste of water. Types of water treatment include:

USING FILTERS or FILTERING

[ | This is placed over the tap and is made up of carbon.

[ | They are a very good way of removing dirt and chlorine from the water, but they do
not remove bacteria.

[ | These filters should be changed regularly or bacteria will grow in them and
contaminate the water.

[ | Do not place a cloth/fabric over the tap because it can introduce bacteria into the
water.

USING BLEACH or BLEACHING

u Using laundry bleach is an inexpensive way to kill bacteria and algae in the water
tank.

| Bleach your tank on a monthly basis, or if it is during rainy periods, at least once a
weeKk.

[ | Given below is a table showing the amount of bleach to use for the different

volumes of water:

Water Volume Regular Bleach
1 gallon = 4.5 litres 3 Drops
5 gallons =~ 23 litres 10 Drops or V4 teaspoon
55 gallons ~ 250 litres 2 teaspoons
100 gallons ~ 450 litres 1 tablespoon
200 gallons =~ 900 litres 2 tablespoons

500 gallons =~ 2300 litres

5 tablespoons or '/3 cup

850 gallons ~ 3900 litres

10 tablespoons or /5 cup

1000 gallons =~ 4500 litres

12 tablespoon or % cup

. The above table is based on the assumption that the water tank is full, clean and has a
cover.

. If your tank is not clean, you must clean it out in order for the bleach to be effective; other
wise your tank will remain contaminated.

. To add bleach to your tank, measure it with a measuring cup and pour it into a bucket
of clean water, then pour the bucket into the tank. This will result in an even distribution of
the bleach.

. The tank must be covered and not used for at least 24 hours for the bleach to be
effective.

. To get rid off the smell of bleach, pour the water into a clean container, filling it to the top.

Put a lid on it (or cover it), leaving a small amount of air in the container a let the
container sit at room temperature or leave it in the fridge overnight. By the next day, the
smell of chlorine will have left the water.
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BOILING WATER

[ | Boiling is the best way to kill bacteria, viruses and parasites.

Proper Boiling Water Procedures:

1. Choose a clean pot that is big enough to hold water and a lid that fits
2. Don’t fill the pot all the way up as you need more room for water to bubble
3. Place the pot on the stove and turn the heat to high. If you want to speed the process

cover the pot with the lid
Keep checking the pot to see how the water is doing

5. Check to see if the water is boiling and leave it to boil for another minute until you see
big air bubbles. Wait for bubbles that rise to the top of the pot

6. After boiling let it stand to cool down before pouring the cooled boiled water into a jug
ready to be used.

ADVANTAGE OF BOILING WATER

. Pathogens that might be lurking in your water will be killed if the water is
boiled at least 1 minute at full boil.
. Boiling will also drive out some of the Volatile Organic Compounds (VOCs),

bacteria and pathogens that cause water borne disease.
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Annex C: Some Information on Water-borne

Diseases
Bacteria /Disease Description How it is Spread Symptoms Treatment
Cryptosporidium/ | A microscopic, single It is spread as a result of Diarrhoea, | Effective filtration
Cryptosporidiosis | celled parasite found in | water being exposed to abdominal | at treatment
water in a round egg that | animal faeces. cramps, facilities and
is highly resistant to cold upset boiling water at
and moist conditions. It | Human beings get infected stomach, home.
can survive in the water | by drinking contaminated nausea and
for months after water or eating something headaches.
contamination, meaning | that came into contact with
that people who drink cattle faeces, such as, eating
water contaminated by unwashed fruits and
the parasite can still get | vegetables spread with
sick months after it first | contaminated manure or
entered the water washed with contaminated
source. water.

Escherichia Coli | This is commonly found | This is when human and Bloody Treatment with
(E. Coli) / in the intestine of animal faeces are washed diarrhoea, | chlorine and
Diarrhoea animals and humans. into the water sources, such | severe effective filtration

as wells, streams and rivers. | abdominal and boil dirty
The presence of E. Coli cramps and | looking drinking
in water indicates When people drink from flu water.
contamination by raw these water sources without | symptoms
sewage. treating the water, they can | such as
get sick. fever,
nausea and
running
stomach.

Giardia Lamblial | This is a single celled This is when human and Diarrhoea, | Effective filtration

Giardiasis animal (protozoa) that animal faeces are washed nausea and | at treatment plants
moves with the aid of into the water sources, such | fever. and boiling of
five flagella (tiny as wells, streams and rivers. water at home.
tentacles).
It exists as a cyst and When people drink from
survives in water, soil or | these water sources or clean
fruit and vegetables for a | their food with contaminated
long time after water without treating the
contamination. water, they get infected.

Shigellal This is a bacteria that This is spread when Diarrhoea It can be stopped

Shigellosis causes Shigellosis which | bacterium passing from Fever by frequent and
pass from infected stools or soiled fingers of one | Stomach careful hand
person to another. person to the mouth of Cramp washing with

another person.

soap. Frequent
and careful hand
washing is
important among
all age groups.
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Salmonella Typhi/ | This is a bacterium that | Infections occur as a result of | Fever, Water to be
Typhoid causes salmonellosis or | consumption of abdominal chlorinated and/ or
typhoid. contaminated food mainly of | pains, boiled.
animal origin, for example, diarrhoea,
milk, egg, meat poultry etc. nausea,
vomiting
and
dehydration
(which can
become life
threatening,
especially in
the very
young and
very old.)
Vibrio cholerae/ | This is an acute It is spread when a person Watery Chlorine treatment
Cholera diarrhoeal disease eats contaminated food or diarrhoea, and boiling your
caused by the infection | drinks contaminated water. vomiting, drinking water.
of the intestine with the It can spread rapidly in areas | muscle
bacterium vibrio with inadequate treatment of | cramps, Precautions
cholerae. drinking water. dehydration | during Outbreak:
(due to * Drink only water
rapid loss of | treated with
water from | chlorine or boiled.
the body) * Eat food that is
and fever. thoroughly cooked

and still hot, or
fruit that you have
peeled yourself.

* Avoid
undercooked or
raw food (e.g.
Fish).

* Avoid salads
made from raw
vegetables and
fruits.

* Avoid drinks and
food from roadside
vendors.

Source: WHO
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KEEPING YOUR DRINKING WATER SAFE
CONDUCTING A WATER AUDIT




‘Tool for Conducting a Water Audit
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CONDUCTING A WATER AUDIT

Knowing More About Your Water

Water. supply. Chemicals,
ols, fats, pants, iter and frtiizers, all have the potential (0 pollte our waterways. By taking a

animals
‘and humans that depend on them.
water, how i is used. and whather

order
= Howis water being used?
= What actuities are putting the water atrsk of contamination?
= Howis water being wasted, and how can more be saved?
Then, win

wation, hygiene,

Method:
1) Draw amap of the community environment

2
as taps, crains, gardons, water tarks tc. This map follows the movement of water 6. drains.
or absorbed nto the sol etc

each househald i the communty.

—



WATER AUDIT TIPS

Tips for conducting a Audit

Before you start

before starting

. Allow the
people o ask questions

+ Explain that your conversation will be confidential

convenient time.

Conducting the Audit

question

passing judgment on them

For example, -
This s called a leading question
* Be sure that you have clearly understood the answer. If o, ask the person

answor is bocause of your own knowledge and experience.
+ Avoid passing judgment,giving advice or your own opinion

Closing the Audit

+ Discussthe nextsteps.
+ Thank the particiants for thei time and trouble.

-



CONDUCTING A WATER AUDIT

WATER AUDIT SURVEY SHEET TO COPY

Communty
Date of ist Time of Vst
Name of Housahold

Name of Audtor

Section 1: General Questions

1. How long have you lved here?

2. How many people ive in this home?

3
iatar Sourca Doss teverrun | DG you ik t#s
(Whero do you getyour | for? o safato dink?
wate rom) | Exptain) | (Explin)

Wator Tank
Rver

Otrers (Pioass sato)

4. Do you ever boil yourdrinkingwate?  Yes (] No [J
Why?

work?)
s
How often do people nyour house getsckwin: | Often | Occassonaty | Never
Darmoss
Vorstng

Adisaase hat you ks nked to water (ease
plan

—




WATER AUDIT SURVEY SHEET

6. Why 6o youthink they get sick?

‘General Commens

‘Soction 2: Water Testing
1. Has your drinking water ever boen tested? ves [0 ~n[J

I your answe s yes, Questions 2:5; Ifyou answered o/, move 1o Question 6

2 How was i tested? (By whom?)

3. How often was your water tested?

4 Were the results Good or Bad?

5. 1 your results were bad, what steps/actions did you take?

6. Do you think Water Te

9 s important? Why?

‘General comments on Water Tosting:

Section

ainwater Tanks
1. Whatkind of Rainwater Tank do you have? (please tck)

[ v [ cenent [ o Giss




CONDUCTING A WATER AUDIT

2. How often s your rainwater tank cleaned?

3. Do you ever treat or clean the water in your rainwater tank?

4 How s the tank cleaned of reated? Who cleans 7

wl w0

s [ P Pk
| @ presany | caanear 2
Vory o008 oo 0 Oon ovey 1 -2 mare)
et oadence f ammats " |
oo o

Teaves,some Gt
andior ovdence o animals

Rarely (once 3 yoar o
less)

Naver

6. Do birds or other animals have access to the roofiop?

v [0 (]

7

8 15 there an intake screen on the tank?
1 youticked 'yes, how often i it cleaned?

9.Is there any uncovered opening on the rainwater tank?

‘Goneral comments on Rainwater Tanks:

‘Soction 4: Well Hygieno
1. Whatkind of welldo you have?
Oow

Other, Please doscribe

[ ortea ey

roof)

CJopen

Yos No

vs[] w[]

ves (] no[]

[ sesies



WATER AUDIT SURVEY SHEET

2 oanings v cess o we? vos [J Mo [
Please comms

3 1s o watorin o wl romts? ves [ %[
iryes, how’

How often and by whom?

e thase Gphi,
communty T

P Toiet

P Tokt
[ Sopue Tank

e
(0:5.intha bush orrver)

[Gor iase oxpian)

5 thats, the plant cover,
the wol, is t bushy, otc.

‘General comments on Welk:

Soction tor
1.D0 you have access to piped water va a tap? ves [0 % [
How many housenolds sharo this tap?

N -



CONDUCTING A WATER AUDIT

210w s v ap snsfocos v 0~ [
Plase descriv e

3. Doss water accumuatenear e tapsiand ves [0~ [
Hyou answered yos. please doscrbe the aes

4 of tolles are ‘nearby’Inthe | Approximate
| distanc from tap.
stand (meters)
P

VP Toiel
Sopic ank

=
(0. n the bush or rver)

Other (ploase oxpian)

6. Please describe condilon of the taps:

‘General comments on Piped Wter

Section 6: RiverCare

1. How far is the house to he nearest croek o river?

2

Dring (] Washingciotes ] Ciesningishes ] Fisning []
O

0 wel]
Proving wate : sl (00 s orcows) O[] (Plasss coscroe)

—



WATER AUDIT SURVEY SHEET

3
Condition. Rating | Description. ]
Rimostat ra
Exconent 4| amot i ho ground s coverd b . gooa o
s s and sl a5 o uriance: 10
o tosmmls
sy nae i
oo 5| srlr s s o e dstaoar
et
& s
Far 2| oot s s spacny: o i o s (oss
ran' . avonc of recant ks dusuance Hia o
e
Wosly e pants uch 5 woads.oasaes
Poor 1| e covt by e s o et e
o o s s, s e
Rating Scale:
Left bank (facing downstream)  circle a number: 1 2 3 4
Rt bank (facng downstroam) -crcoarumber 1 2 3 4

4. Comment on access of animals to the stream

s

s v

Communtylandtists []  oenearmetowss [] usn []  Rwer []
Ocean []  Bumed []  Omer [] (Please descrie)

N -



CONDUCTING A WATER AUDIT

7. Where doss the wastewater go?

Typo of Wasi Waer
Snower

ot

Washing (dshes) T

[oier Pioase axplain) T

‘General comments on RiverCare:

Section 7: Sanitary! Home Hygieno

1 9

Avays ] Sometme [] Never [
2 lsthero any soap nihe handwasrbasnatprosens  Yes [ No[]
3 Doyou store drinking water in your hous ves (]
¥ 00, Pases desrba how 1 kot covre, wht s  Kep i, e}

N[

‘General comments on Santary! Home Hygiene

Water Conservation

Jouever had a shotage ot watoc? v O
i

—



WATER AUDIT SURVEY SHEET

2 Whatthings do you do o save water?

4 Comment on the conditon oftaps (are they dripping orleaking?)

6 Hyoureport these leaks, who do you report them 17

7. Who!s responsible for fixing leaks i your communiy / house?

8 Who pays for plumbing repairs?

9 Doyouwater plants or bath animals? (I 5o, how often do you water plants o bath animals?)

‘Comments on Water Conservation

ommunity Water Services




CONDUCTING A WATER AUDIT

3 Doyouhave a watercommitee nyour communty?
ves O N[ Notsure []

Ifyes, please descibe the activiles of the water committee

4. Does the commitos cay out water tesing on aregulr bass?
ves [J N[ Notsure []

Are you nvoived?

‘General comments on Communily Water Services

‘Overall and Additional Comments:

Signature of Householder

Signature of Auditor

—



EXTRA TOOL

Conducting an Environmental Audit

The state of our water resources is linked to many other environmental, economic and social issues,
such as poor itoring,

i order to assess how these actions.

environmental audt.

A environmental audit s the process of
= Assessing our actions and atitudes towards the environment.
& Monitoring and measuing the use of resources.

What Outcomes Can Bo Expected?
An environmental audit is valuable for the community as 1t wil o

ist members to identy problems.
"t

buiding of knowledge and skils o

« Identiy resources used in their daily routine,
= Rocord and interpret data about the use of these r0sources.
= Become more responsible n their use of these resources.

= Useteamwork to conserve these resources.

= Wit implement and evaluate a pan {0 uss resources wisely.
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Planning and Preparing for an Environmental Audit

. for example:
. o
. nis
(e.g.energy, water, mat
wasto elc) but »
needs.
. National or

on

= Assess resources available for environmental actvites.

. ‘oxpert knowtedge
‘about community resources.

e

[Actontem | [Actontean | Actontem | grec
SRR

][] [ SR
B
Sscsy




ENVIRONMENTAL AUDIT

Environmental Audit Actions

ACTION 1: PLANT SURVEY
1. Dwideamap. Visit each

dentty plants and add this information t your map.

2
species.

3 identy

a y Look
vegetated. ol
water

s Consut iders,

roups, nearby nurseries or other stakenolders or help

ACTION 2: CONDUCTING A WASTE AUDIT
1 it

2 3 Sunvey al
Ty this
50, work out why.

communiy. Use colour codes and symbols
4 Using your map, identiy hotspots where iterrubbish is most ikely o cause environmental
impacts a
fesources such as water, soils and even human health

On your map, aso identiy compost areas and rubbish pits.
7 Istherea
what canbe

Gone o address this?

N .
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3
chde
= Why dopoople ter?
. m does I o ‘WASTE REDUCTION AND.
Vinatnarm does iter cause ool
= What coud be done to recuce iteror
o & Reduce paper use reuse retumable
M
o most disike? Vihy? + Collctand recyce paper from
poople most diike? Why
esidents er | ®
notspots. = Collctamd reuse cans and glas.
= = Reduce plastc
W those from your water ausit Does iter s Identiy recycling possibltes for
have an impact on communiy water . -
10, Whare do you think mostof the tercbjects | = Avold o inimie the use of
atthe e hotspos have come from Towelsctc.
onginaly? * Purchase rcycid copy paper,
o computer paper and cnveiopes
. W more iter .
10 stcp people fromtering? el
2
Example Wasts Survey

How many communiy rubbish bins are avaiatie n your communiy? Number

10 the it Yos No
are the bins clean? Yes No
Can the rubtisn fall out of the bins? Yes No
15 the rustieh arcund the bin? Yes No
Are more bins needed? (1 yes, what actons can youtake)  Yes No
210 e any recycing bins avaiabie? Yes No

ro thae compost heaps around?
Vihat are the maor types of rbbish in the communy?

\What can be done t teduce itenng snd waste?.

—




ENVIRONMENTAL AUDIT

EXAMPLE WASTE AUDIT SURVEY SHEET

Communty
Date of ist Tme of Vst
Name of Household

Name of Autor

1. Doyouhave a proper rubbish bin?
1 you answered o', what 60 you use as a rubbish bin?

2

3 Does you household practice 3Rs?  Yes___ No.

4 Doyouuse compost? Yes__ No.

5 Doyou purchase envionmentaly friendy products?
Explain.

6 Howmany plastic bags would you use ina day? ... Aweek?
7. How do you dispose of plastc bags and plastic containers?
Bum Bu

wy
Otners. Please expiain

disposal on the environment? On human health?

hamful o the environment,or human healt)

State some things you may be abie to 4o 10 reduce waste

N .
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ACTION 3: ENERGY CONSERVATION

ighting, heating, cooling and

cooking appl
Use of The sunor
the solar enargy is anoher allemative source of enargy. Solar energy is a renewablo resource and
Water

y These atermative our
‘enorgy noeds.

By using energy wisely, you can
Conserve non-renswabie resources fo future generations

= Reduce greenhouse gases
= Save money on electricty costs

EXAMPLE ENERGY AUDIT SURVEY SHEET

Community.

Date of Vst Time of Vit

Name of Household

Name of Audtor

1. Howmany switches do you have in your household?
1_2__3__ moethan3

2 Howmany power points do you have?
1_2__.3__ mowthan3

3. Weusethe ight overyday Yes__ Mo,

4. Wouse the light only when it becomes dark. Yes__ Mo,



ENVIRONMENTAL AUDIT

5 Electical Appliances in your housenold. Do you have a
«  retngerator I
= clecricketle
+  washing machine
+ toaster
«  sandwich maker
*  coffes make
. computer
= photocopier machine
+  faxmachine
6 How often do you use elecricaltems n your housenold?
«  retogerator per day per week
»  clcricketie per day perwesk
. micowave per day per wesk
= washing machine per day perwesk
+ toaster per day por week
« sandwich maker per day per week
«  coflo maker per day por week
. com perday per week
= photocopier machine per day perweek
«  faxmachine per day per wesk
7.

Yes__ No,

8 Whataro the relaionships botwoen energy use and water resources?

community plan?

N .
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COMMUNITY TOOLKIT

KEEPING YOUR DRINKING WATER SAFE
CONDUCTING SANITARY SURVEYS




Tool for Conducting a Sanitary Survey

‘Community
used by Communty Trainers, Health Offcers, Community Workers, and Facidatos, 1 raise
benavour and

actions to ensure safe and lastng drnking wate supples.

ofthe Keeping Your Drinking Water Safe Community Toolkit They incude:

g
valuabie resource

‘and technicalinformaion presented in s 1ok
« The Govemment sgences.in-couniry pariners and people of Fif, Vanuatu, Cook Isiands,
Tonga,Pala, Samoa, o rovidd auableesons eamed

e vty s oy o o T

Itemational (FSP) and afites.

The Keeping Your Drinking Water Safe Community Toolkit contans

1 DatComdunga oo
= Toolfor Conducting Santary Surveys
= Tooto Snaponot o Montarng WaterSorces
. Tost
. Vi e g Eacaion
D R
T ComeonaPapar s o ien ipar
g’
AuSAD,
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INTRODUCTION

Conducting a Sa

heattn

devices,
‘and welk- being of the consumer

In communites, responsible
and

agree to act on the recommendaions whare ths s feasible.

The Santary Surveys fo rainwater tanks, piped water systems, wells, and dums, help communties
1o check that ther water contami

aross tis

" pling. The

5. drums and tanks

rucked water to find out f your source is being contaminated,

water source.




Filling in the Sanitary Survey Forms

INTRODUCTION

1 P 1ge; Date and
conducting the survey.
2 for 2
2 ¥ (Yes') or N (No').
4 “Yes' answers
For example, yes'tothe
queston
source.
s ¥ very high
. the risk
of contamination is high!
6 o
fyour water the Sanitary
7 or and
For oxample,

0.2 saer distance from the water source, etc




CONDUCTING SANITARY SURVEYS

OPEN DUG WELL




SANITARY SURVEY FORM

OPEN DUG WELL

I General Information

ProvincelVilage! Isiand/ Communy.
Date:

Time:
Survey number:

Il Specific Information for Risk Assessment

1. Isthere atollt within 10 m of the well YN

2 Isthe nearest tilet o higher ground than the w
. e iy i o B 44 o v e e

3

10m of the well? YN
4 e ranag por oo o movemontvalor e Zmc hwel? YN
s Y™
s ortoolow,

water o enter the wel> YN
7. s the concrete floorless than 1 m wide around the well? YN
8 YN
o

water o enter the wel? Y~
10

contaminated? YN
11, Does the instalaton require fencing? Y~

Total score of risks "
Contaminaton rsk score: 911 = very high; 6-8 = high
3= intermediate; 0.2 = low

W Results and Recommendations

‘Signature of Surveyor




CONDUCTING SANITARY SURVEYS

PIPED DISTRIBUTION
“

©on box




SANITARY SURVEY FORM

2. PIPED DISTRIBUTION

I General Information
ProvincelVilagel Isiand/ Communty.
ate: Time:

Survey number.

Il Specific Information for Risk Assessment

1. Isthere any point ofloakage botwoen source and resonoir? Y~
2 Mthere are any pressure break boxes, e their covers dity? YN
I thero s a reservoir:
3. Isthe nspection cover dirty? Y
4 e anyai vents dity? Y~
5 lIsthe reservor cracked ot leaking? YN
6 Arethere any leaks n the distribution system? YN
7. YN
8 Doeswater Y~
] » YN
10 Isthe tap stand cracked or eroded? YN
11 Does the tap leak? Y~

Total score of rist
Contamination rsk score: 911 = very high; 6-8 = high
35= inermediate; 0.2 = low

W Results and Recommendations




CONDUCTING SANITARY SURVEYS

RAINWATER COLI.ECTION
AND STORAGI




SANITARY SURVEY FORM

3. RAINWATER COLLECTION AND STORAGE

I General Information
ProvincelVilagel Isiand/ Communty.

ate: Time:
Survey number.

Il Specific Information for Risk Assessment

1. Isthre any visible contamination of the roof catchments are

(plants, dir, or excreta)? YN
2 Ave e guttering channels that collec water dirty? YN
3. Does the tank nlet not have any mesh sieve o fine gravel? YN
a poi y YN
s top YN
6 lIsthe tap leaking orfaulty? YN
7. s the concrete foor under the tap drly? YN
8 s the water collcton area inadequately drained? Y~
o aroa?

(0.9 excrota, roes growing beside the tank) YN
10 Isabucket in use and let i a place where it may become contaminated?  YIN

Total score of rist
Contamination rsk score: 910 = very high: 6-8 = igh,
35= inermediate; 0.2 zlow

W Results and Recommendations

Signature of Surveyor




FILLING STATIONS, TANKER
TRUCKS AND HOUSEHOLD DRUMS




SANITARY SURVEY FORM

4. FILLING STATIONS, TANKER TRUCKS AND
HOUSEHOLD DRUMS

I General Information

ProvincelVilage! Isiand/ Communy.
Date:

Time:
Survey number.
W Specific Information for Risk Assessment
Tanker Filling Station
1. I the chiorne lovel at the iing station less than 0.§ mg/itre? YN
2

the water authoriy? YN
3 lIsthe discharge pipe dity? YN
Tanker Trucks
a Y
5. s the file hole iy or i the i missing? YN
6 s the delvery hose dity or stored unsafely? YN
Household Drums
7 sol,

filng? YN
8 Doesthe drum lack a cover? YN
S Does the drum need a tap for withrawal of water? YN
10 Is there stagnant water around the drums? Y~

Total score of risks
Contaminaton risk score: sm v-ryn-,;h 68 high;
35 = intermediate; 0.2 =

W Results and Recommendations

‘Signature of Surveyor

—



CONDUCTING SANITARY SURVEYS

COVERED DUG WELL
WITH HAND PUMP




SANITARY SURVEY FORM

5. COVERED DUG WELL WITH HAND PUMP

I General Information

ProvincelVilage! Isiand/ Communy.
Date:

Time:
Survey number:

Il Specific Information for Risk Assessment

1. Isthere atollet within 10 of the welland hand pump? YN

3. Isthere any other source of poltion (e.g. animals excreta, rubbish) within 10m

of the welr? YN
a YN
s Yn
6. s the wal or fencing around the well inadequte, allowing anmals in? YN
7. Isthe concrete flor less than 1m wide alaround the well? YN
& YN
o

watorto enter the wolr? YN
10

the casing or ipes? YN
11 Isthe cover of the well unsanitary? YN
2 below

oround ever? YN

Total score of risks:

W Results and Recommendations

‘Signature of Surveyor




CONDUCTING SANITARY SURVEYS

DEEP BOREHOLE WITH MECHANICAL PUMP




SANITARY SURVEY FORM

6. DEEP BOREHOLE WITH MECHANICAL PUMP

I General Information

ProvincelVilagel Isiand/ Communty.
Date: Time:
Survey number.

Il Specific Information for Risk Assessment
1. Isthero atollet or sowor within15-20m of the pumphouse? Y~

2 Isthe nearest ollet a pt oilet that passes through 10 he soi. i@, unsewered?  YIN
3 s there any other source of pollon (e.g. animals excreta, rubbish, and

surface water) wihn 10m of the borenole? YN
4 s there any uncapped well within 15-20m of the borehole? Y~
s

ponding and or leakage to ground? YN
6

any unauthorized entry or allow animals in? Y~
7. 1 water able o seap through the foor of the pump house? YN
8 s the well seal unsafe o unsantary? YN
9 s the chiorinaton functioning properly? YN
10, Is chiorine present at the samping tap? YN

Total score of 10
Contamination rsk score: 8-10=very high; 6:8=high; 3-5=intermediate; 0-2=iow

W Results and Recommendations

Signature of Surveyor




CONDUCTING SANITARY SURVEYS
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SANITARY SURVEY FORM

7. PROTECTED SPRING SOURCE

I General Information
ProvincelVilagel Isiand/ Communty.

ate: Time:
Survey number.

Il Specific Information for Risk Assessment

1. 0t ot scrcn ettt by s o conrle e o 5k and

therefore open to surfaco contamination YN
2 s the stonawall protecting the spring source faully? YN
3 YN
4 Doss the spring box contain contaminating it or animals? Y~
5 Nihereis an airvent n the stone wall. is  unclean o unsanitary? YN
6 Hithere s an overfiow pipe, i t unciean or unsanitary? YN
7. Isthe area around the spring unfenced? YN
8 Can animals have access to wiin 10m of the spring source? Y~
9 Doos the spring lack a surfaco water diversion ditch above i, or (f prosent)

is # nonfunctional? YN
10 ny tolet uphil of the spring? YN

Total Score of Risk:

02¢1ow

W Results and Recommendations
‘Signature of Surveyor



SURFACE SOURCE AND ABSTRACTION
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SANITARY SURVEY FORM

8. SURFACE SOURCE AND ABSTRACTION

I General Information

ProvincelVilagel Isiand/ Communiy
Date: Time:

Il Specific Information for Risk Assessment

1. Isthere any human houses upstream, poliutng the source? Y~
2 Are here any fam animals upstream, polluting the source? Y~
3 s there any crop production or industrialpolluton upstream? YN
4

catchment area? Y~
5 s the intake instalstion unfenced? YN
6 lsthe intake unscreened? YN
7. Doas the absiraction point lack a minimum hoad device (e.g. dam)? Y
8 Does the system require sand or gravel fiter? YN
O Nithero s a fiter is i functioning bady? Y~
10 15 the flow uncontralled? Y~

Total score of risk:
Contaminaton rsk score: 9-1

1o
ey high; 6:8=high; 3-

W Results and Recommendations

Signature of Surveyor

—



BOREHOLE WITH HAND PUMP
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SANITARY SURVEY FORM

9. BOREHOLE WITH HAND PUMP

I General Information

ProvincelVilagel Isiand/ Communiy
Date: Time:

Il Specific Information for Risk Assessment

1. Isthere atolet within 10 of the hand pump? Y~
2 s there a tollet uphil of the hand pump? Y~
3 Ave there any ofher sources of poluton within 10 of hand pump?

(o9 animal excreta, rubbish, surface water) Y
4 Y~
s cracked or broks

oes i need cleaning? Y~
6 Y
7. Isthe concrete lor less than 1m wide all around the hand pump? YN
8 Y~
s

permit water to enter the welr? Y
10

could enter the casing? Y~

Total Score of Risk:

= = g 2510w

W Results and Recommendations

‘Signature of Surveyor

d






COMMUNITY TOOLKIT

KEEPING YOUR DRINKING WATER SAFE
SNAPSHOTS TO MONITORING WATER SOURCES




RAINWATER TANK

Visible contamination of
the roof catchment area
Dirty gutters and down pipe
can contribute to the poor
quality of water in the tank.
Bird droppings add
contamination and leaves,
twigs, soil and dust can
deteriorate the quality of the
water.

Source: Pacific Islands Applied Geoscience Commission (SOPAC)

Make sure that the gutter that leads to the mouth of the rainwater tank is
clean and free from shrubs, dead leaves, soil and other debris

Guttering channels that
water sits in

Algae and mosses found
growing on the

guttering channels for
collection of water can also
increase algae growth on
the walls of the tank,
affecting the quality of the

water.
¥ |
Source: Live & Learn Environmental Education

Keep the gutter free from algae and mosses. Tank owners need to check
gutters and roofing regularly and keep it clean!




RAINWATER TANK

No wire mesh at the tank
inlet

Mesh wire over the tank
inlet is mainly used to trap
larger debris like twigs,
leaves, dirt and bird
droppings. It also prevents
the entry of animals such as
mice, rats and birds into the
tank, which can drown and
contaminate the water.

Source: Live & Learn Environmental Education

Put mesh wire or a sieve on the mouth of the tank to keep rubbish and
animals out of the tank or place gravel on top of the wire mesh to prevent
rubbish from falling in.

Other points of entry into
the tank that are not
covered

Any other opening on the
rainwater tank that is not
covered might allow
organisms and dirt to enter
the rainwater tank.

A=

Source: Live & Learn Environmental Education

Check your water tank! If the tank has cracks or openings, cover these up
and keep closed to prevent water from getting contaminated!




RAINWATER TANK

Cracks on the walls of
the tank

Leakage means that a lot of
water is wasted and cracks
can also be an entry point
for contamination.

Source: Live & Learn Environmental Education

All cracks on the walls of the tight should be fixed and tightly sealed to
prevent water from seeping outside the tank and germs from entering into
the tank!

Other sources of

pollution around the tank
or water collection area
Other sources of pollution
include trees and shrubs be-
side the tank that drop debris
in the water and crack pipes
and tanks with their roots.

Cut tree branches beside the tank! Maintaining the surrounding area around
the tank and water collection area is important! Grasses and shrubs should
be kept short at all times so that your water storage area does not become a
breeding site for pests!




RAINWATER TANK

Outside wall of tank is not clean

When the outside wall of the rainwater tank is
not clean and plants are growing on the sides
then leakage is indicated. Water quality is best
in a totally sealed tank.

Keep the outside walls of the tank clean!
Remove grasses and shrubs from the walls,
find out where the tank is leaking from
and fix it. The state of the outside wall can
sometimes tell you what the inside wall of
the tank may look like! If the outside walls
are mouldy, check inside!

Source: Live & Learn Env[ronmenlaé Education
Inside wall of tank not clean

The wall inside the tank may get dirty due to algae and mould growth or mud that
will affect the water quality. Tanks need to be occasionally emptied and cleaned
out.

The cleanliness of the wall inside the tank is very important, as this is where
your water is stored! Rainwater should be flushed out and the tank cleaned
once a year to maintain the water quality.

" i g

Source: Live & Learn Environmental Education Source: Live & Learn Environmental Education




RAINWATER TANK

Concrete floor under the
tap is dirty

If the concrete floor under
the tap is not clean and
collection of the water not
done properly then
contamination of the water
in the bucket is possible.

The concrete floor under
the tap should be kept
clean and the bucket that
is used to draw water should be placed in a safe place- not within the reach of
small children and animals. Remove any rubbish from around the tap area!

'
Source: Live & Learn Environmental Education

Water collection area not
drained properly

If the water collection area
is not properly drained,
algae are encouraged to
grow under the tap. Also
the sitting water can be a
source of contamination
and breeding area for
mosquitoes.

Source: Live & Learn Environmental Education

The water collection area should have a good outlet so that water can freely
flow out of the water collection area. Water collecting in ponds is unhygienic
and unsanitary, and will attract mosquitoes and other pests!




OPEN DUG WELL

WHAT TO CHECK FOR?

Toilet within 10m of the well

Nearest toilet on lower ground than the well

Poor drainage, causing non-movement of water within 2m of the
well

Wall around the well cracked

Concrete floor less than 1m wide around the well

Walls of the well inadequately sealed at any point

NO OPEN WELL IS FREE FROM
CONTAMINATION!

When the mouth of the well is not
covered, water inside is exposed to
bacteria, animals, leaves and dust.

Keep the well covered! Build a
shelter over the well, or cover the
opening with a piece of timber or
clean sheet of roofing iron or
canvas.

Source: Live & Learn Environmental Education




OPEN DUG WELL

Source: Live & Learn Environmental Education

g R T . e

Water entry points

Cracks in the concrete floor around the
well can allow contaminated water from
the ground to seep into the well water.

Make sure that the cracks on the floor
of the well are well sealed and when
installing a new well ensure that the
concrete floor area are well
established and have no cracks on
the floor.

Protecting your well

Fencing would protect the well
from animals and other possible
sources of contamination. The
rope and bucket being used to
draw water from the well are left
in a position where they may
become contaminated by
animals.

Keep wells fenced and hang buckets on a post!




RIVERS AND STREAMS

Color of water

If the water looks green then this
indicates high algal growth and that
the quality of the water is poor. Algal
growth is boosted by high levels of
nutrients like nitrates and phosphates
that come from wastewater and
inland runoff.

Source: Fiji Institute of Technology (FI

Agricultural activities near the riverbank could result in run-off of harmful
chemicals and nutrients from land to river. Make sure that there is a buffer
zone on the bank of the river. This is ‘free area’ about 15 metres from the river
edge inland where no agricultural activities take place, and may also be a belt
of trees along a riverbank.

Bank erosion

When trees growing along the
riverbank are removed this can
cause soil erosion, changing the
color of the water to a dirty brown.
This sediment in the water
prevents sunlight filtering through,
impacting aquatic plants.

"

Source: Live & Learn Environmental Education

Plant native trees or trees that have the ability to absorb nutrients and hold
soil together on the banks of the river. The root system of the trees will help
stabilise the banks of the river, preventing erosion.




RIVERS AND STREAMS

ra

-

Solid waste pollution
Examples of solid waste
often found in water
include plastics, cans,
bottles and food
wrappers. Throwing
rubbish carelessly beside
the riverbank is a sign of
land pollution but this
solid waste will end up
in the water affecting the
quality.

Remove rubbish, litter
from the river and
surroundings to
prevent water from
being polluted! Don’t
treat riverbanks as a
rubbish dump. The
waste will eventually
end up in the water.




RIVERS AND STREAMS

Wastewater
Wastewater from homes and industries affect water quality, increasing levels of
nutrients such as nitrates and phosphates, which promote algae growth. Too much

algae growth will result in organisms such as river fish dying or moving to other
areas.

Wastewater from homes is not for drinking, but can be reused in gardens or
toilets.




RIVERS AND STREAMS

Source: Live & Learn Environmental Education
Home discharge pipes
Household discharge pipes that empty directly into a waterway deliver wastewater
with detergents from washing, soap and other contaminants that increase the level
of nutrients. The nutrient phosphate, from detergents and soaps, and fertilizers in
land runoff, causes water pollution and the growth of algae and waterweeds.

Household discharge pipes can direct wastewater into a “soak pit” instead
of into rivers and streams. Wastewater drained into rivers and streams can
increase the level of phosphate and nitrates in the water, and negatively
affect living organisms.




RIVERS AND STREAMS

Source: Live & Learn Environmental Education

Pigpens beside a waterway

Pigpens built beside a river or mangrove swamp lead to increased levels of
nutrients in the water from the pig waste. This contaminates the water, destroys
habitat and kills some organisms.

Pig pens beside a river causes pollution, contaminates water, Kills
mangroves, coral reef and marine life, and leads to major health hazards!
Farmers should move pigpens away from rivers and streams or try other
types of pig farming like compost piggery.
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COMMUNITY TOOLKIT




Tool for Water Quality Monitoring Using The Hydrogen-Sulphide (H2S)
Paper-Strip Test

The Tool for Water Quality Monitoring Using the HoS Test, is part of the Keeping Your Drinking Water
Safe Community Toolkit developed by Live & Learn Environmental Education. The toolkit is designed
to be used by Community Trainers, Health Officers, Community Workers, and Facilitators, to raise
awareness about the need to keep water clean and promote responsible attitudes, behaviour and
actions to ensure safe and lasting drinking water supplies.

Live & Learn Environmental Education is thankful to those who have contributed to the development
of the ‘Keeping Your Drinking Water Safe Community Toolkit’. They include:

" The Australian Agency for International Development (AusAlID), for funding the 2-year Pacific
Drinking Water Safety Plan Programme, which provided financial support for production of this
valuable resource.

" The World Health Organization (WHO) and the Pacific Islands Applied Geoscience
Commission (SOPAC) for support, guidance and advice during the development of the toolkit.

" The Institute of Applied Science University of the South Pacific, for reviewing the scientific
and technical information presented in this toolkit.

" The Government agencies, in-country partners and people of Fiji, Vanuatu, Cook Islands,
Tonga, Palau, Samoa, who provided valuable lessons learned.

n The Water & Sewerage Department, Curriculum Development Unit, National Water Quality
Monitoring Laboratory and Ministry of Health, Fiji

" Helti Pasifik Komuniti Program, The Foundation of the Peoples of the South Pacific

International (FSPI) and affiliates.

The Keeping Your Drinking Water Safe Community Toolkit contains:

An Introductory Guide containing background information and annexes

Tool for Conducting a Water Audit

Tool for Conducting Sanitary Surveys

Tool on Snapshots to Monitoring Water Sources

Tool For Water Quality Monitoring Using The Hydrogen-Sulphide (H>S) Paper-Strip Test
Tool on Water Awareness and Education

Tool for Water Management Actions

Comic and Paper-strip test Instruction Flipchart

This document is an output of a regional programme funded by AusAID, for effective management of
drinking water supplies in Pacific Island Countries. The views expressed are not necessarily that of
AusAID, World Health Organization and/or the Pacific Islands Applied Geoscience Commisssion.

lllustrations and Graphics by John Robinson
Design and Layout by Live & Learn Environmental Education

Developed by:

Live & Learn Environmental Education
87 Gordon Street, Suva

Private Mail Bag, Suva, FIJI

Ph: +679 331 5868; Fax: +679 330 5868
Email: livelearn@connect.com.fj

Any part of this publication, including the illustrations (except items taken from other publications) may be copied, reproduced or adapted to address local needs and
situations provided the parts are used for non-commercial purposes such as training.
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USING THE H2S TEST

Introduction

Water testing can alert a community to contaminants in time to prevent health problems. Conventional
methods of testing require advanced laboratories, highly trained technicians, and expensive supplies -

many of which cannot be afforded by most communities or are unavailable in isolated communities.

The Hydrogen Sulphide (HoS) Paper Strip Test is a drinking water quality test to find out if any of the
water being used or stored is already contaminated. It is a very simple test where a water sample is

collected, and changes colour if it is contaminated. It's as simple as that!

The Test...

We can test if our drinking water is
safe enough to drink by using the
HYDROGEN SULPHIDE (HzS)

Paperstrip Test

The H2S Test uses a paperstrip
to test for bacterial contamination

‘\\ in our drinking water.
o

Waud egatt - RS . NS | Source: Live & Learn
it ARTRL R - e I : - 3

g Getting ready to test one of the wells in Veinuga village
"




INTRODUCTION

Testing Our Drinking Water

Contaminated water means that action needs to be
taken urgently! The HoS Paper Strip test can be used
regularly to test the quality of water supplies and help
people to recognize the risks and take

actions if needed.

The HyS Paper Strip Test was first used in India
to test for bacteria contamination in drinking water.
Since then many more communities have used it

globally and in the Pacific region.

The advantages of the H,S Paper Strip test are, that

F Source: WHO

)

| WATIR (UALTEY TRESTI®G - DA TR

——— WERTE

e
HoS Sample bottles and result sheet

it is low-cost, does not require samples to be shipped or refrigerated, does not require a laboratory or

expensive equipment, and most importantly, it is easy to understand and carry out in the field!

When do we need to test our drinking water?

| Whenever we get our
water from streams,

| wells, water tanks or
any other source other
than a government
monitored water
treatment plant, the

Otherwise it would be
the same as taking
our water out of
our toilet.....

but it is in fact contaminated |
by dangerous bacteria including [ =
the coliform type which can =
cause the spread of
water-related diseases
like diarrhoea, typhoid
and marny more.



USING THE H2S TEST

How does it work?

The H5S test is a simple test that will tell us if the water being tested is contaminated within three days
(or less). The test identifies if Hydrogen Sulphide (H5S) is in the sample. H»S is a gas produced by

some harmful bacteria- this is the gas that smells like rotten eggs.

If HoS is in the water sample, it means that harmful bacteria or viruses from human or animal waste

could be in the water.

In order to check for the presence of harmful bacteria in water, a water sample is filled into the test
bottle with the paper strip. Chemicals have been mixed into a solution and placed on the paper strip.
The paper strip will react with the water sample by turning black if it comes into contact with hydrogen

sulphide.

How the H:S Paper strip Test Works:

(i Mixed chemicals

Contaminated Water

(Bacteria in water

(1 A sample of the water to be =y reacting with chemicols)

7 tested is collected. .. ..

(2) A chemical......

(3)is mixed with other chemicals .....
’!'Thg resulting mixture.....

\EJ' is then placed on a paper strip....

(ﬁ The treated paper strip will turn
the water black if it is contaminated.,

Paper strip

If the water sample or paper-strip turns black, this shows that hydrogen sulphide was produced. This
means that it is likely that bacteria are present in the water- that is, the water has been contaminated.

This also means that we need to take urgent action.
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What can we use the H2S Test for?

1. For monitoring of rural and outer island water supply
systems where it may be difficult to conduct conventional
testing due to isolation or a lack of appropriate laboratory
facilities.

2. For routine monitoring of reticulated systems; i.e. water that
is distributed through a piped system.

3. To identify if there is a need for further analysis of the water

sample.

: . Source: ﬁé"ciﬁc Islands Applied Geoscience

4. To determine the cleanliness of water storage tanks, Comission (SOPAC)

rainwater cisterns and other household storage containers. The H5S test can identify whether

the water in your storage
containers are ‘safe’ to drink.

5. To identify sources of contamination or the point in a

piped system where bacteria may be entering the
water source.

6. To select which spring is best to develop.

7. To check how effective you have been in disinfecting a

water source, or to verify that a well has been properly -- , ,
Source: Pacific Islands Applied Geoscience
protected. Commission (SOPAC)

For example, the HyS test
can be used to demonstrate
the effectiveness of washing
hand with soap; i.e. to
illustrate how bacteria can
9. For monitoring during emergencies and disasters get from the hands to the
mouth and into the body.
This can be done by pouring
clean water over unwashed

8. As a tool in health and hygiene education to show
villagers how water becomes contaminated and what
they can do about it.

such as cyclones when water-borne diseases are
more likely to occur and conventional testing is

difficult. hands and testing it, and
having others wash their
10.  To demonstrate how easily hands become hands with soap and
contaminated and how easily they can contaminate repeating the exercise.

food and water.
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Instructions

Step 1: Filling in the details

. Fill in sample number and date on the round sticker or
sticker strip label and stick on the sample bottle (be careful

not to get the sticker wet).

. Record your sample number, date, time, location and

description of the water source sampled on the Result
Record Sheet.

. Record any other information e.g. turbidity, smell, source of

pollution, faulty pump etc.

Note!
" Do not open the test bottle until you are ready to fill them with your water sample.
[ Make sure that no contamination occurs e.g. by touching the mouth of the bottle.

" Do not hold the cap from the inside.

Step 2: Collecting the Control (Optional)

. Collect a sample of uncontaminated water e.g. distilled water, boiled water, bottled water,

water treated with chlorine. This is to be used as the control.

. There may be a slight change in the colour of the sample to a pale yellow or light brown due to

the colour change of the reagent. This is normal.

l A control is used to compare the colour change in the
| test samples, and to ensure that the sample bottles

E‘ ; are not contaminated before use.
.

|
(-

P |
I. "
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Instructions
Step 3: Collecting the water sample:
A. From the tap
. First clean the mouth or the outlet of the tap with a clean cloth.
. Turn on the tap and allow the water to flow for 15 to 20 seconds.
. Collect sample water from the tap by filling the sample bottle up to the T
mark. (Fill 10ml or slightly more.) i "]] b
. Fill the test bottle carefully, this is because the test bottle will fill very = e
quickly to the marked line and may overflow. f% ‘*«"Z‘-'i’ i
. If you do overfill the bottle, do not spill the water out and do not worry. =
Your result will still be valid. (a0
. Immediately close the sample bottle. £ \“—\ _t“
&
Step 3: Collecting the water sample: £

B. From storage containers such as water tanks, and wells
or rivers
. Rinse the container to collect the water several times. et s
. Collect a sample of water from the container by filling the f -
sample bottle up to the mark. . =
. Close the sample bottle. Make sure that no contamination . i
occurs.
- e
,{f@ N

Place all the test samples in a dark place at room temperature.

Do not expose your bottles to direct sunlight. Store in a dark place. The
sun’s rays can kill the bacteria inside the test bottles and you will not get a
true result.
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Instructions

Step 4: Checking your results

. Check your test sample at the same time each day for 3 days for changes in colour.
. Use the Result Record Sheet to record the date and time

for each observation of your test sample, and your result for each day.
. Compare the colour change of your test sample with that of the control.

. Use the HyS Colour Code to indicate the degree of contamination.

| | sl Can It is important to check your test
by sample everyday for 3 days, and to

Nomuks ca imidis 1 = ]
cnborred nmen; disawe |

Ay keep a good record of your results.

Note!

" Keep the test bottles stored away from children! Do not put it in a place where a
child can reach it!
" Do not open used bottles with the water sample. Return the used bottles to get

replacements.

HZS Colour Code

(-) No change

(+) Slight change, the paper strip or water sample has turned
grey.

(++) The paper strip or water sample is partially black.

(+++) The paper strip and the water sample are noticeably black.
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Instructions

Step 5: Analysing your results. What do your results mean?

. (-) If there is no colour change, this indicates that the water is

clean and likely to be free from bacterial contamination.

. (+) If the water sample or paper strip has turned grey, there is a
possibility that bacteria is present in the water. Wait for a few

days and check again.

. (++) If the water sample or paper strip has turned partially black
then there is some amount of bacterial contamination in the
drinking water. Conduct a sanitary survey to check your water

source.

. (+++) If the paper strip and the water sample are noticeably black
then there is a very high risk of bacterial contamination in the
drinking water, therefore, it is not safe for drinking.

Take immediate action! Your water is contaminated!

. (+++) If there is a fast reaction- that is, the water sample and
paper strip turns black overnight, which means that there is a high
probability of bacteria present! Take immediate action! Your
water is contaminated!

AT e L""-“p

s
Y Ao

EH.H]LQH.'.‘I"
O (-) no change

O (+) slight change, the Pd
. {++) the Paperstrip is pa

. (+++) the Paperstrip and

EH.H]LQH.'.‘I"
O (-) no change

O (+) slight change, the Pd
. {++) the Paperstrip is pa

. (+++) the Paperstrip and

MLQBEI]
() (0o change

O {+) slight change, the P
. {++) the Paperstrip is pa

. (+++) the Paperstrip and

Result Card|
() (0o change
O {+) slight change, the Pg

. (++) the Paperstrip is paj

. (+++) the Paperstrip and

If your water is contaminated, you should clean out
your water storage containers, tanks or well and
boil the water before you drink it! Conduct a
sanitary survey and check for the source of
contamination. Sample the water in your well,
tanks and containers again after this to check if
you have eliminated the contamination!
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Filling in the Result Record Sheet

Every time a Water Monitor is going out for water monitoring, he or she needs to fill in the provided

Result Record Sheet. All the relevant details need to be filled.

1.

2

Fill in the address or where you doing the water sampling e.g. Nailega Village, Tailevu.
Write in your sample number in the first column.

Fill in the type of water source that you are sampling e.g. rainwater tank.

Record the date and time of sampling.

Identify the location of your sample e.g. the Heilala Community main water tank.

In the “Remarks” column, fill in information like the color of the water, the smell, or if
there is faulty tap or pipe.

Use the colour code to find out your results- e.g. “+” or “++” and record this in the
“‘Results” column. Fill in your observation each day for three days and record the date
and time of observation.

The “Notes” column can be used for other information like the source of contamination
or if there is a latrine/ toilet built within a short distance from the drinking water source.
Copy the Result Record Sheet provided on the next page to use and distribute.

Example of the Result Record Sheet

=1
H,S PAPERSTRIP TEST — RESULT SHEET.
Community Address:
Name of Water Monitor:
RESULTS
Sample Type of water Date: Time: Location: place Remarks Day 1 Day2 Day 3
Number source: (deep well where the sample is Date: Date: Date:
— borehole, river, collected Time: Time Time:
rainwater etc.)
1
2
3
4
5
6
7
8
9
10
Notes:

10
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Annex A: Contact List for H2S Test Bottles

Fiji

Producers:

IAS (USP)

Contact: Prof. Bill Aalbersberg ; aalbersberg@usp.ac.fj
Ms. Arun Pande ; pande_a@usp.ac.fj

Distributors:

WHO (SP)

Contact: Mr. Steve Iddings; lddingsS@wpro.who.int
Ms. Tema Vakaotia; VakaotiaT@wpro.who.int

Cook Islands

Producers:

Ministry of Health

Contact: Ms. Peia Ben; p.ben@health.gov.ck
Department of Water Works

Contact: Mr. Adrian Teotahi; hydro@mow.gov.ck

Distributors:
National Environment Service
Contact: Ms Deyna Marsh; deyna@environment.org.ck

Vanuatu
Producers & Distributors: Ministry of Health
Contact: Ms. Nelly Muru Ham; nham@vanuatu.gov.vu

Tonga
Producers and Distributors: Ministry of Health
Contact: Ms Telesia Talia’uli; ttaliauli@health.gov.to

Palau
Producers and Distributors: Division of Environmental Health (MoH)
Contact: Ms. Joanne Maireng; sengk@palaunet.com

For all other countries, requests for test kits and materials/resources can be sent directly to:
Mr. Steve lddings or Ms. Tema Vakaotia at World Health Organization (SP) Office, Level 4, Plaza 1,
Provident Plaza, 33 Ellery Street, Suva, Fiji. Phone: (679) 323 4100
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Annex B: Water Quality Monitoring Stakeholders

COOK ISLANDS

Mr. Adrian Teotahi

Water Quality/GIS Technician
Ministry of Works

Email: hydro@mow.gov.ck

ph: (682) 20034 fax: (682) 21134

Ms Peia Ben

Laboratory Analyst

Health Department

Ministry of Health

Email: p.ben@health.gov.ck

ph: (682) 22664 fax: (682) 22670

FlJI

Mr. Uraia Rabuatoka

Quality Manager

Ministry of Health

Email: uddy_rabuatoka@yahoo.com
ph: (679) 3320066 fax: (679) 3323276

Mr. Nemani Talemaitoga

Technical Officer

Ministry of Health

Email: nemtale@yahoo.com

ph: (679) 3320066 fax: (679) 3323276

Mr. Shelvin Achint Prasad
Technical Assistant

National Water Quality Laboratory, Kinoya

Email: shelvin_achint@yahoo.com
ph: (679) 3392133 fax: (679) 3395495

Mr. Jone Ravulo Tabui
Technical Assistant

National Water Quality Laboratory, Kinoya

ph: (679) 3392133 fax: (679) 3395495

Mr. Sher Singh
Senior Scientific Officer

National Water Quality Laboratory, Kinoya

Email: shersingh@connect.com.fj
ph: (679) 3392133 fax: (679) 3395495

Ms Ranjeeta Ranjani Lata

Scientific Officer

Mineral Resources Department Laboratory
Email: ranjeeta@mrd.gov.fj

ph: (679) 3389441 fax: (679) 3370039

KIRIBATI

Mr. Tianuare Taeuea

Chief Health Inspector

Ministry of Health and Medical Services
Email: btim@yahoo.com

ph: (686) 28100 fax: (686) 28152

Mr. Tietaake Beia

Water Production Foreman

Public Utilities Board

Email: c/ Itienang Timona itimona6@yahoo.com
ph: (686) 26292 fax: (686) 26106

NIUE

Mr. John Hetutu

Chief Environmental Health Officer
Health Department

Email: environ.health@mail.gov.nu
ph: (683) 4100 fax: (683) 4265

PAPUA NEW GUINEA

Mr. Pius Palma

Principal Officer — Water Quality

PNG Waterboard

Email: ppalma@pngwater.com.pg

ph: (675) 3235700 fax: (675) 3256298

Mr. Raka Jr Taviri

Executive Manager Operations

PNG Waterboard

Email: rtaviri@pngwater.com.pg

ph: (675) 3235700 fax: (675) 3256298

Ms Dianne Kave

Environmental Health Officer
Department of Health

ph: (675) 3013704 fax: (675) 3013604
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SAMOA

Mr. Afaesefau Meredith
Laboratory Technician

Samoa Water Authority

Email: afa@swa.gov.ws

ph: (685) 21267 fax: (685) 21298

Mr. Paulo Pemita Seuseu
Senior Water Quality Officer
Ministry of Health

Email: PauloP@health.gov.ws
ph: (685) 21212 fax: (685) 21106

SOLOMON ISLANDS

Mr. Wycliff Mamou Maebule
Quality Control Officer

Solomon Islands Water Authority
Email: ¢/ jhoutarau@siwa.com.sb
ph: (677) 23985 fax: (677) 20723

Mr. Jay Semah Kabei

Chief Laboratory Scientist
Ministry of Health

Email: jkabei@simtri.gov.sb

ph: (677) 38871/25513 fax: (677) 25513

TONGA

Mr. Timote Fakatava
Head Chemist
Tonga Water Board

Email: timotefakatava@yahoo.com.au

ph: (676) 23299 fax: (676) 23518

Ms Telesia Talia'uli

Medical Scientist

Ministry of Health

Email: ttaliauli@health.gov.to

ph: (676) 23200 fax: (676) 24210

TUVALU

Mr. Pisi Seleganiu

Water and Sewage Supervisor
Public Works Division

Email: seleganiu@yahoo.co.nz
ph: (688) 20306/20556

Mr. Falealili Feagai

Senior Environmental Health Officer
Ministry of Health

Email: faavae@yahoo.com

ph: (688) 20480 fax: (688) 20481

VANUATU

Mr. Erickson Sammy

Water Resources Manager

Department of Geology, Mines and Water Re-
sources

Email: amapelao@yahoo.com

ph: (678) 22423 fax: (678) 22213

Mrs Nellie Muru Wouloseje
Environnemental Health Officer
Ministry of Health

Email : nham@yvanuatu.gov.vu
ph: (678) 22512 fax: (678) 25438

RESOURCE PERSONNEL

World Health Organization

Mr. Steven Iddings
Environmental Engineer
Email: IddingsS@wpro.who.int

Mr. Mitesh Mudaliar

Programme Officer — Pacific Water Safety Plans/
Water Quality Monitoring

Email: mudaliarm@wpro.who.int

Guam Environmental Protection Agency
Mr. Angel Marquez

Safe Drinking Water Programme Director
Email: Angel.Marquez@guamepa.net

Mr. Rodolfo Paulino
Chemist
Email: Rodolfo.Paulino@guamepa.net

Institute of Environmental Science and Research
Limited (ESR)

Mr. Andrew Ball

Microbiologist

Email: Andrew.Ball@esr.cri.nz
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IDEXX Laboratories Australia Mr. Marc Overmars

Mr. Brendan Gee Water Adviser

Account Manager Email: marc@sopac.org
Environmental Products

Email: brendan-gee@idexx.com Mr. Kamal Khatri

Water, Sanitation and Hygiene Officer
Institute of Applied Sciences, the University of the Email: kamal@sopac.org
South Pacific

Professor Bill Aalbersberg Mr. Davendra Nath

Director Water Safety Plans Officer
Email: Aalbersberg@usp.ac.fj Email: davendra@sopac.org
Ms Apiame Cegumalua Ms Sanjeshni Naidu

Fellow — Administration Water Partnership Officer
Email: cegumalua_a@usp.ac.fj Email: Sanjeshni@sopac.org

Mr. Usaia Dolodolotawake
Acting Lab Manager
Email: dolodolotawa@usp.ac.fj

Mrs Mereoni Gonelevu
Quality Assurance Officer
Email: Gonelevu_m@usp.ac.fj

Mrs Arun Pande
Senior Technician
Email: pande_a@usp.ac.fj

Mr. Girish Lakhan
Assistant Project Manager
Email: lakhan_g@usp.ac.f

Ms Ashika Dayal
Graduate Assistant
Email: ashiq_d@yahoo.com

Pacific Islands Applied Geoscience Commission
(SOPAC)

Mr. Tasleem Hasan

Water Quality Monitoring Programme Officer
Email: Tasleem@sopac.org

Mrs Arieta N Sokota
Water Project Officer
Email: arieta@sopac.org
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Annex C: Technical Report on the H2S Test

The Hydrogen Sulphide (H2S) Paper-Strip Test

A simple test for monitoring drinking water quality
in the Pacific Islands

Luke M. Mosley7 and Donald S. Sharpz,*
1South Pacific Applied Geoscience Commisssion (SOPAC)
2 World Health Organization* (WHO), Suva, Fiji Islands
SOPAC Technical Publication 373

March 2004

*Disclaimer: This document reflects the views of the authors and not necessarily those
of WHO
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Introduction

Many people living in the Pacific Island region are reliant on drinking water from shallow ground water
lenses and streams, or from roof catchment systems. These water resources are often scarce and
vulnerable to contamination from poorly installed sanitation facilities (Falkland 1999). The majority of
the Pacific’s population therefore is at risk to waterborne diseases (Priss et al., 2002). Many islands
are too small in size and under resourced to support conventional water treatment facilities and
distribution networks. In urban areas, distribution and treatment systems are reasonably common
although maintaining the systems in good working order is sometimes difficult. People living in rural
areas and outer island groups are most at risk of contracting waterborne diseases, as they do not

typically have access to treated water.

Microbiological and chemical testing of drinking water quality should be performed to indicate whether
water is safe to drink. Unfortunately, in many Pacific Islands the infrastructure needed to adequately
monitor water quality is either non-existent or inadequate. A lack of monitoring is particularly apparent

for outer islands and rural areas.

Typically, the key water quality parameter that indicates safety is is the absence faecal coliform bacteria
in the sample. These bacteria indicate the probability of pathogens (e.g. typhoid and cholera) being
present. Sophisticated and costly equipment is required to test for these organisms; i.e. an incubator,
filtration apparatus, and chemical reagents, which must be stored under refrigeration. The cost of one
test can be more than NZ$30, depending upon the type of test and method used. In addition, samples
for coliform analyses must be kept chilled and delivered to the laboratory within 6 h. in order to

adequate preserve the sample. In all cases, the time elapsed between collection and examination
should not exceed 24 h (APHA, 1995). Although there are several commercially available portable
kits that make it possible to carry out on-site water quality testing, these are usually costly and require

technical expertise to operate (Bartram & Balance 1996).

An alternative low-cost test for faecal contamination in drinking water which is simple to use and easy

to interpret is the hydrogen sulphide (H5S) paper-strip test (Manja et al. 1982).
Aim of this Report
The aim of this report is to provide information on the scientific basis, manufacture and use of the H>S

paper strip test in the Pacific Islands. Suggestions are given on how the test could be utilised for rural,

outer island and community-based water quality monitoring.
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Indicators of faecal pollution

Untreated or improperly treated drinking water may contain microorganisms of faecal origin that are
pathogenic (disease causing) such as those that cause cholera and typhoid fever. The presence of
pathogens in drinking water is usually due to human and animal waste entering the water source. The
sanitation facilities that are used predominantly in rural/outer islands of the Pacific are septic tanks and
pit latrines, which do not provide sufficient treatment to remove pathogens. The waste outflow from
these types of facilities, in certain soil conditions can travel several hundred metres underground

(Dillion 1997). Animals (e.g. pigs and cows) in the area of an unprotected water supplies can also

cause serious contamination and pose risks to public health.

It is difficult and expensive to test for the pathogenic organisms that may be present in contaminated
drinking water. Therefore indicator organisms are used to determine the risk that these organisms
might be present in drinking water. Indicator organisms are always present in high numbers in faecal
material, whether or not pathogenic organisms may be present. A high level of indicator organisms in a
water sample indicates a high risk that pathogenic organisms might also be present. The most common

indicator organisms used to determine bacteriological water quality are total and faecal coliforms.

The coliform group of bacteria, along with many other naturally occurring bacteria, inhabit the intestinal
tract of warm-blooded animals, including humans, and are discharged in their faeces. Faecal coliform
presence indicates that water is contaminated with faecal matter and is not safe for drinking purposes.
In the tropics, coliforms are not an ideal indicator as they can occur naturally and reproduce in soil and
water at the ambient temperatures (WHO 1996). Other indicator organisms are sometimes used which
are in the Enterococcus bacteria group such as faecal streptococci (WHO, 1996), and Clostridium
perfringens. The problems noted above with the sophisticated testing procedures and equipment
required for the analysis of the above indicator organisms make their use difficult in rural areas and on

outer islands.

Another less commonly used indicator is sulphide-reducing bacteria and the following sections outline
the use of a low cost test for these bacteria in drinking water called the hydrogen sulphide (H»S)
paper-strip test. There are many advantages of this test for use in rural and remote Pacific Island

communities particularly where conventional monitoring is not possible or too expensive.
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Background and scientific basis of the H5S test

In 1975, Allen and Geldreich showed that the presence of coliforms in water was also associated with
hydrogen sulphide (HS) producing organisms. In 1982, Manja et al. developed a simple paper-strip
method to screen for bacteriological contamination of potable waters. This study and several
subsequent studies, have found that the H»S test gave generally good agreement with the standard
Most Probable Number (MPN) and membrane filtration methods commonly used for determining the
presence and number of coliform and faecal coliform organisms (Hazbun & Parker 1983; Dutka 1990;
Castillo et al. 1994; Martins et al. 1997; WHO 2002). As noted in a multi-country intercomparison study
summarised by Dutka (1990), this test is “an ideal tool for testing rural and isolated drinking water

supplies”.

Bacteria can produce hydrogen sulphide through the anaerobic catabolism of cysteine, an amino acid
containing the sulfahydryl group, or by the use of elemental sulphur or some oxidised sulphur
compounds as the terminal electron acceptor in their metabolic processes. All members of the
Enterobacteriacae group are capable of the former while the latter occurs in dissimilatory
sulphate-reducing bacteria. The H>S test uses a medium with thiosulphate as a sulphur source and
ferric ammonium citrate as an “indicator,” only certain enteric bacteria will produce hydrogen sulphide
resulting in the development of a black precipitate. Hydrogen sulphide is produced by the reduction of
thiosulphate and then reacts with the ferric salt to form an insoluble black ferrous sulphide precipitate.
Members of the Enterobacteriacae group such as Salmonella, Citrobacter, Clostridia, Klebsiella and
Proteus are all able to produce hydrogen sulphide in such a medium. Some other non-gut bacteria can
reduce thiosulphate into hydrogen sulphide in anaerobic conditions. These bacteria are not typically
present in drinking water. The presence of the iron as an indicator in the HoS medium, would inhibit

some naturally occurring bacteria from producing hydrogen sulphide.

The Codex Alimentarious Commission recommends the use of sulphite reducing anerobes as an

indicator for testing bottled natural mineral water (CAC/RCP 48-2001). A report by WHO (2002) did not
recommend the use of HyS bacteria for routine monitoring of water supplies due to the possibility of
false positives from naturally occurring sulphite reducing bacteria. Nevertheless, these bacteria can be
a valuable tool in that they show a lack of sanitary protection somewhere within the system and indicate

a need for further investigation and/or treatment.
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Basics of the HyS paper strip test
The H5S test is recommended for testing drinking water derived from surface water, boreholes, and

rainwater sources for faecal contamination‘I )

The reagents used to make the HyS paper strip test are common laboratory chemicals. By adding
a measured amount of “boiled” water and a common liquid detergent to the reagents, a measured
amount is impregnated on a piece of absorbent paper and dried in a low-temperature oven. The dried
paper strip is placed in a clear small plastic or glass bottle or tube. A water sample is collected in the
container containing the reagents and stored in the dark at room temperature for about 3 days. If the
sample contains hydrogen sulphide producing organisms, the pad and water turn black in. The black
colour and the rotten egg smell of hydrogen sulphide clearly indicate that there is a problem. With such

an indicator it is not difficult to convince uneducated villagers that the water may not be safe to drink.
Advantages of H5S test for use in the Pacific Islands

The advantage of this test over other more sophisticated analyses like the total and faecal coliforms

(membrane filtration and Most Probable Number) methods is that it is:

1. Low in cost, the cost of reagents for one test is estimated at NZ$0.08 (see Appendix 4).
All other materials used can be found locally.

2. When making up and using the test it is not necessary to have access to a laboratory

or expensive equipment like an autoclave or incubator. Only a simple balance to weigh

the media, pipettes, and a method of sterilizing the kits (hot oven, autoclave, UV light)

are needed.

Does not require samples to be shipped or stored under refrigeration.

Samples are incubated at room temperature.

Is very easy to use in the field as it consists of only a sample tube.

o g bk~ w

Simple for non-technical people to understand as a clear colour change is observed.

For these reasons the test can be distributed to households/communities so they can test their own
water. With sufficient public education on the test, there should be no need to go back and tell them
that their water is safe or contaminated as they are conducting the test themselves. If results indicate
high risk, households would be instructed to treat their water to make it bacteriologically safe before
drinking.
IThe test is not currently recommended for use in testing seawater.

20"

| e |
o
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Disadvantages of H5S test for use in the Pacific Islands

1. Sulphide reducing bacteria (responsible for production of HoS) are common in the intestinal
tracts of most animals making them good indicators for faecal contamination. However, there are some
bacteria within the group that occur naturally around thermal vents, vegetation undergoing bacterial
decomposition, etc., which may vyield a false positive test result (WHO 2002). For most drinking water
supplies and all rainwater cistern systems, such ‘false positives’ would not be expected. As mentioned

above there are members of the coliform group that are naturally occurring as well.

2. Some H»S producing bacteria such as C. perfringens are spore formers and hence they may
be present long after a pollution episode has occurred (WHO, 1996). However, pathogens may also

survive for long periods of time in the tropics (Dillion 1997).

3. Another criticism of the test has been its use as a presence/absence test. The number of
indicator organisms in a water sample can indicate the degree of contamination and therefore relative
risk to public health. The H5S test just indicates whether there is a risk, not the degree of risk. However,
the speed of the reaction (color change from clear to black) indicates bacterial density. The faster the
reaction, the greater the numbers of organisms present. If necessary, estimates of the concentration of
bacteria of faecal origin can be made by controlling the volume of the sample used, or by using a three
tube or five tube series Most Probable Number method.

Making the H2S paper strip test

1. Any type of glass bottle or plastic tube with a volume of between 15-200 ml, which has a heat
resistant cap/lid, can be used. The bottles or tubes are first cleaned by washing in detergent, rinsing
with tap water, soaking in a 5% bleach solution overnight and rinsing with tap water and drying in air or

in an oven.

2. If no volume marks are present on the bottles, they can be marked at 10ml, 20ml or 100ml|

volume, or any volume in-between — depending upon the bottle size. The authors typically use bottles
marked at a 10ml volume. This volume calibration is typically done by measuring the required (i.e. 10,
20, 100mL) of water into a graduated cylinder or other measuring device, pouring the measured vol-
ume into a sample bottle, standing the bottle upright and then making a mark on the bottle where the

water level is. By lining up this bottle with another bottle, the other bottles can be marked in

2k
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approximately the same place. A glass marking pencil, permanent ink pen or tape can be used to mark

the desired volume.

3. The medium used in the test is prepared from the following chemicals, which are dissolved into

distilled or boiled tap water. Shake or stir the mixture to dissolve the chemicals.

HoS Media Formula

Bacteriological peptone..............ooviiiiiiiiiiiii i, 40.0g
Dipotassium hydrogen phosphate................................ 3.0g
Ferric ammonium citrate...............ooevviiiiiiinieininann... 1.5¢
Sodium thiosulphate..................oooiiii 2.0g
Citrate (optional but increases sensitivity)..................... g?
Liquid detergent (e.g. Teepol) — ....covviiiiiiiiiiian... 2.0ml
Water (distilled or boiled tap).............coooiiiiiiiinnn. 100.0ml
4. Taking absorbent paper, filter paper, non-toxic paper toweling, gauze, absorbent pads used for

membrane filtration, or any other type of absorbent materialz, place a measured quantity of media onto
the paper. Each paper strip for a 10ml test sample needs to contain 0.5ml of media (50ml sample will
use 1ml of media and a 100ml sample will require 2.5ml of media etc3). Large adsorbent pads can be
cut to a size that has absorbed 0.5ml of media. For example in the picture below, the pad is ready to
be cut into eight paper strips, therefore 4mL of the media will have been poured onto the pad (0.5 mL

per strip).
Percentage Distribution of Water on Earth

0o0.3
w28

@ Sea Water

B Freshwater that is
Frozen or Underground

O Freshwater We Can
Use

@ 97

2Coasters used in bars work well (if no black ink is used).
A pipette graduated at 0.1ml intervals may be necessary for this.
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5. The next step is to dry the strips in an oven at about 55°C. A conventional household oven on
low temperature can be used. These reagent-impregnated strips can be stored dry (in an envelope or
preferably a zip locked bag) for several months — until ready for use.

6. Before conducting the test, a strip or strips are introduced into the appropriate (clean) sample
bottle.

e
——
-

7. Bottles should next be loosely capped and sterilized by various possible means:

. Plastic and/or glass tubes can be placed in a hot air oven at about 1200C for 60 minutes.

. If the tubes are clear plastic they can be sterilized under UV-light for at least 30 minutes.

. If the tubes are autoclavable-glass (pyrex), sterilization can be done with an autoclave for 30
minutes.

. Tubes can be placed in a simple pressure cooker for 15 minutes at 1150C.

. It can also be done by steam (in a rice steamer) for about 30 minutes.

Sterilization in a hot-air oven o p— e —

Following any of the heat treatments, the tubes or bottles are then

|

allowed to cool and the caps or lids tightly sealed. The tubes or
bottles should be stored in a dark place until ready for use. Experience
has shown they can be stored for at least 5 years in this manner.

Alternatively, the media can be prepared in pre-weighed, dry form and
stored until ready for use. A central laboratory could make the
impregnated pads (filter paper) and provide these in sealed plastic
“zip-locked” bags or envelopes, or provide ready-made tubes or

sample containers. In dry form, these reagent-impregnated pads can

be stored indefinitely. The only step required of the community is to

insert the reagent coated paper strip in sample containers 15-200 ml in size, and sterilize.
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Sampling Procedure:

A basic instruction sheet for distribution to individual households on sampling and interpreting results is
shown in Appendix 1. The following procedures are for conducting a survey of water quality using the

H»S test.
1. At the time of sampling, label each container with a sample number.
2. Write the sample number, date and time of collection on the special report form (see Appendix

2). Include on the sheet additional information on the type of water sampled (well, surface, rain water,
treated supply, etc.) and exact location of collection, such as “at the tap nearest the borehole.” Under

remarks note if the water was visibly turbid or has any other characteristic that should be noted.

3. At the bottom of the report form there is space reserved for “Notes.” Record any observations
that may have influenced the quality of the water sampled. For example, distance to a nearby source
of pollution, faulty pump, or state of sanitary protection (if a well or spring).

4. Standard procedures specify that if the sample is from a tap, flame the mouth of the tap to
eliminate the chance of accidental contamination (a false positive), then, let the water run freely for
about 15-20 seconds. Place the opened H»S sample collection bottle under the tap and collect the
appropriate amount (e.g. up to 10mL calibration mark) being careful not to contaminate the cap. It
should be noted however that samples should not be collected from taps that are leaking and flaming

the tap is not necessary if you are testing the quality of the water as it is actually consumed.

5. If the water to be sampled is from a storage container, tank or cistern; a natural flowing water
body like a spring or stream; or from a dug well, use the utensil that is normally used by the consumer

or water collector to collect the sample, rinsing it several times before collecting the sample.

6. Every day of sampling, a control sample should be collected and analysed. This is a sample that
is known to be uncontaminated, such as boiled water, commercially bottled water, or water treated with
chlorine. The control sample is used as a benchmark to compare color change in the test samples and
to insure that the sample bottles have been properly sterilized prior to use (Note: There will be slight
change in the color of the sample to a pale yellow or light brown due to the color of the reagent, which
is normal).
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Reading and Interpreting Results:

1. After sampling, place all test samples in a dark place
and incubate at room temperature for a total of three days.
Every 12-18 hours examine the samples for changes in
color. The date and time of each observation is recorded
on the report form and the observations are recorded as

follows: (-) = no change; (+) = slight change, the paper

strip or water has turned gray; (++) = the paper strip is
partially black; (+++) = the strip and the water sample itself

are noticeably black.

2. As noted above, a color change indicates the presence of bacteria of faecal origin. The speed
of the reaction will determine the density of organisms present; i.e. the quicker the reaction the higher
the number of faecal organisms presence. This can also be interpreted in terms of a risk factor. For
example, a slight color change (+) on day three indicates a lesser risk than a strong (+++) change on

day 1.

3. To determine actual risks to health, HZS test results must be considered in parallel with the

results of a sanitary survey. An example of a sanitary survey form for rainwater tanks is shown in

Appendix 3. For example, if a drinking water well is unprotected and the results of the H5S test are
positive on the first day, the users should be informed that a risk to health is likely, and steps must be
taken to disinfect the water. Usually after seeing the results first hand, the user understands that the
water supply in question is not suitable for drinking purposes. In such cases the users are generally
receptive to taking corrective action; i.e. to protect the well from contamination, or to learning about

disinfection (treating water to kill bacteria).

Various household disinfection techniques could be recommended such as boiling, adding a few drops
of chlorine bleach (4 drops per litre), and/or putting the water in a clear plastic bottle and exposing it to
full sunlight for a minimum of 4 hours (e.g. 10:00am-2:00pm). Two H5S tubes could be distributed to
each household, with instructions to fill one with untreated water and the other with water that has been
treated. After the 2-3 days of incubation, no color change should occur in the treated sample, which
clearly shows that the organisms that caused the untreated sample to turn black have been

deactivated.
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How the H5S test can be used:

This low-cost test has several useful functions? . This test can be used:

1. For monitoring of rural and outer island water supply systems where it may be difficult to conduct
conventional testing due to a lack of appropriate laboratory facilities. This, along with sanitary survey
data (information identifying conditions that may lead to the contamination of a water supply source)
would make it possible for communities to monitor their own water supplies without having to rely on
central laboratory services. If community-based programmes of this nature can be established, outer
islands could carry out their own water quality monitoring and surveillance programmes and initiate
corrective action when needed. This would help to protect public health in these areas and result in a

substantial cost savings to island governments.

2. For routine monitoring of reticulated systems; i.e. water that is distributed through a piped
system. If a positive result is observed, another sample can be collected for further analysis by

conventional means e.g. for faecal coliform enumeration;

3. To determine the cleanliness of water storage tanks, rainwater cisterns and other household

storage containers;

4. To identify sources of contamination or the point in a reticulated system where bacteriological

contamination is being introduced.

5. To select which spring is best to develop;

6. To determine effectiveness of disinfecting a water source, or to verify that a well has been

properly protected;

7. As a tool in health and hygiene education to show villagers how water becomes contaminated
and what they can do about it. Communities would also have evidence to alert the relevant authorities

that water which is supposedly treated is still contaminated.

4Keep in mind that this is a tool to illustrate bacteriological contamination and is not a standard method that is admissible in legal
proceedings. The major usefulness of this test is it’s application as a low-cost educational tool.
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8. For monitoring during emergencies and disasters such as cyclones where conventional test-
ing is difficult. For example, following a cyclone, thousands of kits could be locally manufactured and
distributed in a short time period (few days) to individual households by community health workers
along with printed material on their use. As most water sources on outer islands are localized small
community or individual sources, time and resources could be focussed on distribution of the kits to
the maximum number of people. This would mean that many more drinking water supplies are tested
compared to if conventional methods were used by a water or health agency. This should enable better

protection of human health following disasters.

9. To identify sources of pollution entering streams and rivers by comparing differences in

incubation times of samples collected at regular intervals along the stream or river;

10. To demonstrate how easily hands become contaminated and how easily they can contaminate
food and water. For example, it can be used to demonstrate the effectiveness of washing hand with
soap; i.e. to illustrate the faecal oral route of disease transmission. This is done by pouring clean
(boiled and cooled) water over unwashed hands and testing it, and having others wash their hands with

soap and repeating the exercise; and,
11.  To determine if a food contact surface is contaminated with an a common foodborne pathogen
like Salmonella by swabbing the surface with a sterile swab and inserting the swab in an H»S tube

containing sterile water.

Commercial availability of HyS test

Although the test is very simple to make and this should be possible in most countries, the test may also be purchased
when manufacture is not possible.

1. H2S tests or chemical reagents may also be able to be obtained on a ‘cost of manufacture only’ basis from the

Institute of Applied Sciences,
University of the South Pacific,
Box 1168,

Suva,

Fiji Islands.

pH: (679) 3212967 or 3212965
Fax: (679) 3300373
See website for email contact details: www.usp.ac.fj/ias

2. HACH chemical company make a H2S test called the Pathoscreen test.
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Validation of HZS test for use in the Pacific Islands

The HyS test has been used in several Pacific countries but no detailed comparisons have been pub-
lished where this test method is compared against other methods of assessing the microbiological
quality of water. For this reason we undertook laboratory and field testing and validation procedures to
ensure the test was suitable for use in the Pacific Islands.

Laboratory Testing

In order to determine how this test can be developed for use in developing countries, a series of experi-
ments were conducted on three naturally occurring water types which are commonly used as drinking
water sources:

1. Water from a large river (currently used as a water supply) flowing through a rural catchment.

2. Water from a small creek flowing through a semi-urban area.

3. Water from a typical household rainwater cistern system found in Fiji.

The intent of these experiments were to determine how well the test correlates with other traditional
water quality tests and whether or not the time it takes for a reaction to occur correlates with bacterial
density and relative risk. All analyses were undertaken using validated methods in the microbiological
laboratory at the Institute of Applied Sciences, University of the South Pacific, Suva, Fiji.

The table below shows the time taken for HoS development compared to bacteria counts (Colony
Forming Units per 100 mL, CFU/100mL) using conventional methods for total (TC) and faecal (FC)
coliforms. The time taken for H2S development is separated into the time taken for intial (grey colou-
ration, +) and final (dark black colouration, +++) colour development. The creek water was the most
contaminated water with very high counts of total and faecal coliforms, and this water also took the
shortest time to turn black. The rain water took longer (92 h) to turn fully black and had low levels of
faecal contamination. We also examined the use of the H>S method to determine bacteria counts us-
ing a Most Probable Number (MPN) method (serial dilutions made of sample and these dilution placed
in separate HoS tubes). The results agreed well with the trends in the other results indicating that, if
necessary, the HZS test could be used to estimate bacteria numbers.

Site Time for H,S Time for H,STC FC MPN H,S
development development
CFU/100 CFU/100 CFU/100

initial colour  full colour mL mL mL
River water 40 hours 59 hours 480000 62 250
Creek water 23 hours 25 hours 3820000 2700000 16000
Rainwater 42 hours 92 hours 490000 1 5
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The same samples were tested for faecal streptococci (FS, Enteroccocci), Salmonella (2 different types
of test) and Clostridium perfringens. The faecal streptococci results were similar to the faecal coliforms
which is not unexpected as both these indicator bacteria groups would be expected to be found to-
gether in faecally contaminated water. C. perfringens, a definite indicator of faecal pollution, was also
found in the river and creek samples but not the rain water. Salmonella results were variable with one
test showing positive for creek water and one test showing positive for river water. Salmonella would
be expected to be at much lower levels than the other types of bacteria so the statistical probability of
finding it in one portion of the sample and not another would be high.

Site FS C. perfringens Salmonella Salmonella
col/100 mL P/A (BSA) PEA (HEA) P/A
River water 63 yes Absence Presence
Creek Water 710000 yes Presence Absence
Rainwater 5 no Absence Absence

In summary, the best correlation of H>S colour development time with other bacteria levels was for fae-
cal coliforms, faecal streptococci and Clostridium perfringens. This is similar to other studies (see WHO
2002) and indicates the suitability of the H5S test for testing drinking water for faecal pollution.

Field testing of the Hydrogen Sulphide (H5S) test following Cyclone Ami

The difficulties in conducting water quality monitoring on remote islands are increased following natural
disasters such as cyclones. An evaluation of the HoS test against the conventional indicator organisms
(total and faecal coliforms) was undertaken following the occurrence of Cyclone Ami in the Fiji Islands
(SOPAC technical report #7). The HoS test turned positive (black) for most samples that had faecal
and total coliform levels above the respective WHO guidelines. Only about 11% and 8% of the samples
that showed faecal and total coliform bacteria respectively did not test positive in the HyS test, yielding
‘false-negative’ results. Similar disparities have been observed in other studies (see WHO 2002a for
a summary) and are not unexpected as the coliform tests measure different bacterial groups than the
H»S test. Also the sample volume used in the H2S test (10mL) is less than for the coliform-type indica-
tors (100 mL), so the statistical probabilities of finding bacteria will differ. Lastly, there is an increased
risk of introducing bacterial contamination when collecting and examining samples for faecal and total
coliforms, due to the increased number of handling and filtration procedures, as compared to the HyS
test. This is particularly relevant when using the membrane filtration method in difficult non-laboratory
conditions prevalent on outer islands. Upon closer examination of our results we found many of the
‘false negative’ samples had quite low levels of faecal and total coliform bacteria (e.g. see Labasa wa-
ter depot sample results in Table 1 of SOPAC technical report #?). Therefore we believe that in many
cases people drinking water that gave ‘false negative’ results in the H,S tests would not necessarily be
exposed to an increased risk to waterborne diseases.
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About 2% and 6% percent of the samples that tested positive in the H,S test did not have any total
and faecal coliform bacteria respectively present. These are termed possible ‘false-positives.’” Similar
findings have been documented in the literature (see WHO 2002 for a summary). This is likely due to
the fact that some H5S reducing bacteria (e.g. Clostridium sp.) persist in the environment longer than
coliform bacteria. (WHO 2002). It could possibly be due to naturally occurring sulphide reducing bac-
teria being present, but the conditions needed for these bacteria to thrive are anaerobic waters with
high organic matter and sulphate content. None of the waters we sampled fitted this description so we
consider these results are unlikely to be false-positives in the sense of a natural H»S producer being
present. In any case, a false positive result indicates a problem, which when used in conjunction with
a sanitary survey can provide information that would result in the suspect water either not being used,
justify the system being cleaned and disinfected, the supply being disinfected or would suggest ad-
ditional testing using conventional means. Nevertheless, following a disaster event, any positive test
results should be regarded as unsafe for drinking purposes and disinfected.

We conducted a second visit to Vanua Levu, and several of the positive HZS tests were re-tested for
the presence of the spore-forming anaerobic bacteria, Clostridium perfringens, which is a strong H>S
producer and an indicator of faecal pollution. The results showed a relationship with the speed of HyS
development. Nearly 50% of the samples returned positive C. perfringens results, which indicated
faecal contamination had entered into water supplies and/or the reticulation system. About 25% of
samples that tested positive with the HoS test had undetectable levels of C. perfringens. However,
these were generally the samples where the HyS test was slow to turn black, indicating that few HyS
producing micro-organisms were present when the sample was collected. Although it is suggested that
further research on the quality of drinking waters in the Pacific should be performed to confirm the link
between positive HyS test results and the presence of faecal contamination and pathogens, the results
thus far indicate that this test is valid.

Conclusion

The test is well suited for testing drinking water supplies for faecal contamination in the Pacific Islands,
particularly in remote rural and outer island areas. The significant advantages of the H>S test com-
pared to other conventional microbiological (faecal and total coliforms) analyses is that it is very low in
cost and does not require sophisticated equipment to manufacture or carry out the analyses. H,S kits
can easily be produced in Pacific Island countries where laboratories are often poorly equipped, or dis-
tributed by a regional organization, when needed. The results from H5S tests are visual and therefore
simple for people to understand, as a black colour change occurs when bacteria levels in drinking wa-
ter are high. This enables communities and community health workers with minimum training to safely
test their own water supplies. The time the HoS test takes to turn black shows a correlation with faecal
levels so an indication of the risk that pathogenic organisms are present can be obtained.
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Appendix 1

Water Quality Testing Using the Hydrogen-Sulphide (paper strip) Test

Good water is essential for health. You can use this simple paper strip test to determine if your water
is safe to drink. If the tube turns black within three days of collecting the sample, you must treat your
water before drinking it, as harmful bacteria may be present.

When collecting a sample:

— 1. Allow the tap to run for about 30 seconds.
2 2. Uncap the lid of the sample tube and fill with water up to the mark.
_‘.=_ 3. Tightly cap the sample tube and put in a dark place to incubate for
' 3 days.
— 4. For comparison purposes, collect a sample of water that you know
is safe, like boiled water or commercially bottled water.
5. Observe the samples every 12 hours (morning and evening) for 3

! days and note below if water and /or the paper strip turns black.

' The water in the tube will have a slight brownish colour immediately
after collecting the sample. This is due to the chemicals used and
is considered normal.

DAY -1 DAY -2 DAY -3

TIME IN 12 hours 24 hours 36 hours 48 hours 60 hours
TUBE

COLOUR Yes/ No Yes/ No Yes/ No Yes/ No Yes/ No
CHANGE

NOTED

(Y/N)

High Risk Moderarte Risk Low Risk

Note: If the sample tube turns black within 3 days of collection this indicated the presence of bacteria
that could cause disease. In such cases the water should be treated before drinking. Treatment con-
sists of boiling, filtering5 , adding chlorine (household bleach), or exposing a 600ml clear plastic bottle
of water to direct sunlight for a period of 4-6 hours.

Boiling means bringing the water to a rolling boil for a minimum period of 2 minutes.

Chlorine can be administered by adding 4-5 drops of household bleach to each litre of water treated or
by adding chlorine tablets (meant for purifying drinking water) according to the instructions on the box,
usually one tablet per litre.

SF iltering does not kill bacteria, it only reduces the number and lowers the risk to health.
For further information contact: SOPAC, Ph (679) 338 1377 or watersector@sopac.org
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Appendix 3: Rainwater Cistern Systems -

Sanitary Survey

Country: Date of visit:

Atoll: Island:

Name of community/ village: Est. pop. of village: Est. # (households) in village:

Name of family (it is suggested that the tank be numbered for easy identification):

Number of people in family that drink water from this tank: [Note location of tank on map — use
same number as sample]
Sample No.: [Number that corresponds to number on H2S sample tube] SCORE

. Condition of ROOF: good (0)_; fair (1)_; poor (2)_

. Condition of guttering: good (0) ; fair (1) ; poor (2)

. Guttering sloped to drain: yes (0) ; No (2)

. Inlet screened or protected: yes (©) ; No (2)

1
2
3
4
5. Interior tank clean: good (0)_; fair (1)_; poor (2)_
6. Condition of tank: good (O)_; fair (1)_; poor (2)_
7
8
9
1

. Method of withdrawal by tap: yes (0) ; no (2)

. Tap and other plumbing in good repair: yes (0) ; No (2)

. Method for diverting first flush available: yes (0) ; No (2)

2)

0. No vegetation overhanging roof catchment area: yes (0) ; No (

TOTAL:

OTHER INFORMATION:
1. Type GUTTERING: vinyl ; PVC ; metal ; other [describe]:

2. Type TANK: fibreglass ; poured concrete : ferrocement :PVC :

galvanized iron ; other: [describe]

3. Location of tank: On raised platform ; at ground level ; partially below ground ;

majority of tank below ground

4. Estimated capacity of tank, in m3: (V=11r2h)

5. Date constructed: Date when last cleaned:

6. Other method of withdrawal [example, a bucket]:

7. Describe method for diverting first flush, if available (sketch on reverse):
RECOMMENDATIONS:

1. H2S test (score): negative (0) ; positive, day 1(11) ; day 2(9) ; day 3 (3)
2. Sanitary Survey- Risk Score:

Relative risk = 1+2: LOW (<) : MODERATE (5-10) . HIGH (>10)
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Appendix 4: Cost of H2S media

Recent prices in New Zealand dollars (quoted by Biolab Scientific) for the HoS media

Cost (NZD) Cost per gram (NZD)
Peptone 500g $174.80 0.35
Di potassium hydrogen orthophosphate 500g $103.60 0.21
Ferric ammonium citrate 100g $30.20 0.30
Sodium Thiosulphate $56.99
According to the formula;
40g peptone =$14.00
3g Di potassium hydrogen orthophosphate = $0.63
1.5g Ferric ammonium citrate = $0.45
2g Sodium Thiosulphate = $0.22

The total is: $15.30 for enough chemicals to make 200 tests or roughly NZD $0.08 per test.

This does not count the absorbent paper, sample container or lab time and equipment.

We can assume these could be free of charge. We obtain free pre-form bottles from Coca Cola

company.

Compare this to the cost of an ampoule of MF-endo or other media, the H2S test is much cheaper. Also,

with the other tests you have real lab time and equipment use involved.

The HyS can adequately indicate when a risk to human health occurs there is no excuse for not
undertaking water testing because of a lack of financial or material resources.

As noted above: the test or chemicals may also be obtained on a ‘cost of manufacture only’ basis from

the Institute of Applied Sciences, University of the South Pacific.
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Tool for Water Awareness and Education

The Tool for Water Awareness and Education is part of the Keeping Your Drinking Water Safe
Community Toolkit developed by Live & Learn Environmental Education. The toolkit is designed to be
used by Community Trainers, Health Officers, Community Workers, and Facilitators, to raise
awareness about the need to keep water clean and promote responsible attitudes, behaviour and
actions to ensure safe and lasting drinking water supplies.

Live & Learn Environmental Education is thankful to those who have contributed to the development
of the ‘Keeping Your Drinking Water Safe Community Toolkit’. They include:

" The Australian Agency for International Development (AusAlID), for funding the 2-year Pacific
Drinking Water Safety Plan Programme, which provided financial support for production of this
valuable resource.

" The World Health Organization (WHO) and the Pacific Islands Applied Geoscience
Commission (SOPAC) for support, guidance and advice during the development of the toolkit.

" The Institute of Applied Science University of the South Pacific, for reviewing the scientific
and technical information presented in this toolkit.

" The Government agencies, in-country partners and people of Fiji, Vanuatu, Cook Islands,
Tonga, Palau, Samoa, who provided valuable lessons learned.

n The Water & Sewerage Department, Curriculum Development Unit, National Water Quality
Monitoring Laboratory and Ministry of Health, Fiji

" Helti Pasifik Komuniti Program, The Foundation of the Peoples of the South Pacific
International (FSPI) and affiliates.

" Thank you Project WET (Water Education for Teachers) International Foundation for

permission to use the activity Sum of The Parts (pp 267-270); as published in the Project
WET Curriculum and Activity Guide; copyright 1995 by the Project WET International
Foundation. Used with permission.

The Keeping Your Drinking Water Safe Community Toolkit contains:

An Introductory Guide containing background information and annexes

Tool for Conducting a Water Audit

Tool for Conducting Sanitary Surveys

Tool on Snapshots to Monitoring Water Sources

Tool For Water Quality Monitoring Using The Hydrogen-Sulphide (H>S) Paper-Strip Test
Tool on Water Awareness and Education

Tool for Water Management Actions

Comic and Paper-strip test Instruction Flipchart

This document is an output of a regional programme funded by AusAID, for effective management of
drinking water supplies in Pacific Island Countries. The views expressed are not necessarily that of
AusAID, World Health Organization and/or the Pacific Islands Applied Geoscience Commisssion.

lllustrations and Graphics by John Robinson

Design and Layout by Live & Learn Environmental Education

Developed by:

Live & Learn Environmental Education
87 Gordon Street, Suva

Private Mail Bag, Suva, FIJI

Ph: +679 331 5868; Fax: +679 330 5868
Email: livelearn@connect.com.fj

Any part of this publication, including the illustrations (except items taken from other publications) may be copied, reproduced or adapted to address local needs and
situations provided the parts are used for non-commercial purposes such as training.
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INTRODUCTION

Water awareness and education involves finding out more about the importance of water,
understanding our responsibilities and how we look after our water sources, investigating water quality
and making decisions.

By being better informed, community members can participate more actively in decisions concerning
how their water resources are used and managed.

Water awareness and education can lead to mobilising community actions to improve water resources,

health and quality of living.

Why Learn about Water issues
Water? affect everyone. Water is essential

for life.
DS

e

It is important to learn

about the situation in the

/\ We all use water.

community- where the

water supply is coming A

from, how safe it is, how f |

water is being used, how Understanding how _\_,A

it is being polluted or water is used and Builds skills such as water

wasted, and what can be managed monitoring, conservation,

done to prevent water leads h tfeﬂ“' leadership, communication...
_ appreciation of

pollution and conserve this precious

water. resource.

The Water Awareness and Education Activities provided are designed to:

" Promote the sharing and understanding of ideas on the importance of water;

" Examine the relationships between water and health, community, livelihoods and
well-being;

" Appreciate the roles and responsibilities we all have towards taking care of our water
sources;

" Assist communities to plan for safe water, for better use and management of water

sources, and to improve water quality.

The activities may be followed in the order i.e. Activity 1 to 10, to be facilitated during a community
workshop or the facilitator may choose the activities that are most relevant to facilitate with

participants.

a_



INTRODUCTION

Below are some tips that you could use as the facilitator when you are carrying out the training in the

field. To be a good facilitator requires time and experience, and, learning by doing it is the best way.

Some key characteristics of being a good facilitator include:

Warm personality, with an ability to show acceptance of participants.
Social skills, with an ability to bring the group together and control it.
A manner of teaching which generate and uses ideas and skills of participants.

Organizing ability, so that the resources or venues are booked and workshop or
meeting logistics arranged smoothly.

Skills in noticing and resolving participants’ problems.
Enthusiasm for the subject and being able to put it across in an interesting way.
Flexibility in responding to participants’ changing needs.

Knowledge of the subject matter.

Here are a few tips for good facilitation!

Look at the group members; do not stare at your notes or the guide. Make eye contact
with the whole group by letting your eyes roam around the room. Call members by their

right name.
Smile — even if you are nervous or uneasy.

Avoid placing barriers between yourself and your group members. Be open in your

posture and sit at the same level as the group members.

Avoid distracting body movements e.g. don't fiddle with pens or touch your hair. Your
audience might focus on these nervous gestures rather than listen to you.

Speak clearly and do not be afraid of pauses.

Prepare thoroughly a day before your training to familiarize yourself with the task ahead
of you. This might also build your confidence.

Start talking to group members as they begin to arrive, smile and be relaxed.

&



WATER AWARENESS AND EDUCATION

e: Live & Learn

Speak to group members as equals, use the words ‘we’ or ‘our’ instead of ‘you’ or
‘your’. For example, ‘we have to’ and ‘our project, rather than ‘you have to’ and ‘your
project....’

Have breaks/ games or energisers when appropriate.

Pause after your key points to allow the group to absorb them. This is the moment to
look carefully at the participants. You will be able to tell whether they have understood
you from the expression on their faces and their body language.

Act a little. In a large group you have to go a long way before you are in danger of going
over the top.

Speak clearly. A clear voice carries further and sound better. It also does not become
strained so easily. Sound the words carefully. Do not let them run together.

“It is important for facilitators to involve
all participants in sharing knowledge and

experiences. Learning can be good fun!”
Participants at a Community Based
Water Quality Monitoring Training for

Trainers in the Cook Islands, 2007

Source: Live & Learn

Be sure to ask questions!

This is a very important tool! Effective questioning allows you to involve participants as you critically

examine issues. Questions can help you to:

Test assumptions

Invite participation

Gather information

Promote discussion

Develop a deeper understanding of what is being discussed




TIPS FOR FACILITATORS

Take Notes!

" Recording what happens during your workshop or meeting is very important as it can
help people to stay focused, and it makes it possible for the group to see how its views
have developed and to share experiences with other groups.

" Written notes also make it easier to include any initiatives or activities undertaken by
the community in a newsletter or on a website and other communities can be aware of
activities.

" Keeping notes also shows that the knowledge and experiences of community members
is valued.

" Choose a note taker or decide whether one person will take on the job or whether the
role will be shared around.

n Notes could cover things such as:

o} What has been discussed/discovered;
o} Key issues/ideas;

o} Points of particular controversy

o] Agreed action outcomes, activities.

And finally, evaluate your progress
" As a facilitator, you need to get feedback about what worked well, what didn’t work, any
changes that need to be made to the resource materials or facilitation, and extra work
that you might need to do.

" You can prepare evaluation forms to be distributed to participants at the end of your
workshop.
" Evaluation in communities should be a time for members to look back at what they have

achieved and celebrate achievements!

Source: Live & Learn




ACTIVITY 1

Purpose: To be aware of the importance of sharing views, thoughts and ideas about water,

Materials: Paper and pens r\

sanitation and hygiene.

Container to represent the ‘Fruit Salad Bow/l’

What to do:

1. Hand out a piece of paper to each participant (a small piece is fine!).

2. Read the following question to participants:

How do you feel, or what do you think about water, sanitation and hygiene?

3. Ask participants to think about the question and to write down their feelings, thoughts, views or
ideas on the piece of paper. They can write one word or a sentence and do not need to put
their name on the piece of paper.

Once participants have finished writing, collect all pieces of paper into the ‘Fruit Salad Bowl’.

5. Ask a participant to mix the ‘fruit salad’. Pass the bowl around and ask each person to choose

one piece of paper.

Each participant should then read the sentence aloud to the group.

After all participants have read out a sentence, facilitate a discussion with participants
regarding their feelings or thoughts about water, sanitation and hygiene. Suggested questions

to ask:

" What were some interesting thoughts about water, sanitation and hygiene?

n Were the views all similar? Were there some differences?

" Do we all feel or think that water is an important resource and should be protected?
Why or why not?

" Why were feelings, thoughts and ideas collected in a ‘fruit salad bow!’?

Note to facilitator:

Make a note of participant responses about water, sanitation and hygiene. Keep this list and review
it after some of the training sessions. Have thoughts or feelings changed?




ACTIVITY 2

Purpose: To share knowledge and understanding of the links between water, health and

livelihoods.

Materials : Newsprints/ butchers paper, picture cards and markers

What to do:

1.

There are three sets of picture cards- A, B and C- to copy. If you cannot photocopy the cards,

then prepare card labels (without the pictures).

Divide participants into three groups and ask each group to identify a leader, a recorder and a

note taker for their group.

Distribute the newsprints, markers and one set of picture cards to each group.

Ask groups to discuss the links between the picture cards and prepare stories or a role-play to
show the links. The groups may also decide to arrange the cards in any order depending on
their discussions. They may decide to arrange picture cards in a cycle, a series of flow charts
or so forth.

Give each group 10-15 minutes to discuss and present their water links- stories, role-play etc
to the rest of the participants.

Once all groups have completed their presentations, facilitate a group discussion. Suggested
questions to ask:

" What were some of the new things you learnt?

" Does your community face these problems? Why?

" Are members of the community aware of the links between water and their health and
livelihoods?

" What actions can be taken either individually or as a group to address problems or

issues raised?




ACTIVITY 3

Purpose: To build on knowledge and understanding of the links between water, health,
communities, economy and the environment.

Materials: Newsprints/ butchers paper, picture cards from previous activity and markers

What to do:
1. Form small groups with 5-6 participants per group.
2. Ask groups to choose one of the picture cards from Activity 2. Each group should be given a

different picture card.

3. Each group should write down their ‘problem’ (from the picture card they have chosen) in the
centre of the newsprint and circle the problem.

4. Ask participants: what are all the things that can happen because of this problem? What does
your problem lead to?

5. Write these impacts on the newsprint connecting them with lines going out from the centre
(problem).

6. Continue building the bigger picture of the problem showing the further impacts,
consequences or effects of the problem on water sources, human health, society, the
environment, the economy and so forth.

7. Give groups 20 minutes to complete the activity and then ask each group to present their
water connections to the rest of the groups.

8. Facilitate a discussion with participants. Suggested questions to ask:

" Were you surprised by the all the consequences or effects of the problems?

n Are water problems only related to the environment?

n Are there any positive effects that can occur as a result of the problems identified?
Discuss this further.

n Identify areas where the chain of events or links can be broken. That is, where actions
can be done to prevent the problem from ‘expanding’.

" What actions have been taken or can be taken in the community to solve these
problems?



ACTIVITY 3

Water - The Big Picture

X — ®
t . NOT
UNHAPPY GETTING
PAID
Too
= TIRED
- TO
/ WORK
SKIN _ WATER &%
DISEASE RELATED -
SICKNESS £

PRESSURE ON
HOSPITAL SERVICES

TOURIS ANIMALS \
WON'T
COME N @

,’. @

Hess ForeETeN —
LESS JOBS EARNINGS

AVAILABLE P AID \
$ >3 \
LESS INCOME

FoOOD POVERTY




ACTIVITY 4

Purpose: To better understand how easily water-borne diseases can be spread.

Materials: Water, clean spray bottle

What to do:

1.

Inform participants that the human body is home to all kinds of bacteria. Show participants the
Pathogen Photo-card provided in the toolkit and discuss some of the different pathogens
shown.

Some bacteria can be helpful but some can be very harmful. In this activity participants will
demonstrate how harmful bacteria such as germs or pathogens are passed along to others
through touch.

Tell participants that sometimes when people sneeze, they use their hand to cover their mouth.

Using a spray bottle, spray water onto your hand to demonstrate how fluid can get onto your

hand when sneezing.

Use your wet hand to shake hands with a participant. Instruct that participant to shake hands
with the next person without drying his/ her hand. Continue this until everyone has shaken
hands.

How many participants shook a wet hand? What if germs or pathogens were in the sneeze

fluids? Facilitate a discussion:

n How are germs spread?

" Water is a main carrier of bacteria and pollutants. Discuss the links between water &
human health.

Note to facilitator:

You can also demonstrate how germs can be passed from hand to hand by putting glitter, wet sand

or powder on your hand and shaking hands with everyone in the room. How many participants can
see glitter, sand or powder on their hand?




ACTIVITY 5

Purpose: To understand how water sources can be polluted.

Materials: Newsprints and markers

What to do:

1.

Ask participants to identify their various water sources and list the water sources on a

newsprint pasted up on the wall.

Divide participants into groups and get each group to choose a water source. For example,
one group may choose the water tank, while the other group chooses the well.

Ask each group to draw or write the name of the chosen
water source in the middle of the newsprint. Draw arrows
pointing towards the water source to show the ways
their water source can become contaminated. Label

these arrows.

Draw arrows pointing out from the water source with : r!‘

labels or drawings showing the results or impacts of Source: Liveis Learn
A group presenting their

drinking contaminated water in their community. ‘Water Source’ diagram

Ask each group to present their drawings to the rest of
the group and encourage discussion and questions. Facilitate discussion. Suggested

questions to ask:

" What are some of the factors that might affect drinking water supplies?

" What are the water-related problems faced by the community?

n How do these problems affect the men, women, children and family? The community?
" Are these problems easily resolved?

" What are some things we can do to address these problems?




ACTIVITY 5

Example of water sources identified during a Community Based Water Quality
Monitoring Training for Trainers Workshop in the Cook Islands, October 2007

Water Source Causes of contamination Impacts of drinking contaminated
water
Piped Water Aging pipes, leakage, rusting, use of | Stomach cramps, death, typhoid, skin
different pipe materials, poor irritations, frustrated people, community
workmanship, lack of maintenance, disruption, affects education, loss of

animal & human activities near water | jobs, lack of hygiene, vomiting, diarrhea
source, flash floods, vegetation &
rubbish at water source or intake,
pipe intrusion

Rain Water Organic material, rat & bird droppings | Stomach cramps, reduction in income &
on roof, wind blown sprays, roofing education, increase in money spent on
iron & guttering contaminants, wind medical bills, more money spent on

blown dust, industrial pollution-smoke | bottled water, rash, diarrhea
& burnt chemical contaminants
Bottled Water Personal hygiene of those handling Stomach aches, affect community for
bottles, refilled bottles not washed example tourism, dysentery, diarrhea,
properly, water source not protected, | affects business, bankruptcy

competitors disrupting system,
treatment system fails

Ground Water Industrial activities & pollutants, Sick, diseases such as cholera, diarrhea,
Agricultural activities, fertilizers, death and drop in population, agriculture
human wastes, septic tank leakage, exhaustion, economic loss in tourism &

solid wastes, dumps, natural geology | services, poor education, mutation, loss
of area, arsenic concentrations, poor | on increased costs for maintenance
pump maintenance, over-pumping,
sea water contamination, wildlife
contamination

Source: Live & Learn




ACTIVITY 6

Purpose: To explore and understand the problems experienced by different groups in the

community in relation to water.

Materials: Fact sheet, case study card, newsprint and markers

What to do:
1. Divide participants into three groups- men, women and youth.
2. Distribute newsprint and marker pens to each group. Ask the group to draw the picture of a

man, woman or youth (according to their group) on the lower left-hand corner of the newsprint.

For example, the women’s group will draw a woman.

3. Draw a balloon coming out from the picture and write in it a problem faced by the group

regarding water.

4. Draw more balloons coming out from the first balloon, and each balloon after to show the

impacts or effects of each problem shown.

5. After creating a whole chain of balloons, get each group to present the problems they face

regarding water in the community.

6. Facilitate a discussion with suggested questions:

u What were some of the issues raised?

" Did all groups face the same problems? Why or why not?

" Is there a group that faced the most problems regarding water? Why is this so and can
it be changed?

" Can the groups identify a link in their chain of balloons where the problem can be
stopped?

" Can patrticipants relate lessons learnt in this activity to everyday life in the community?

Discuss roles and responsibilities in communities.

n How can we all contribute to sharing and accessing water fairly?




ACTIVITY 6

Note to facilitator:

0] This activity examines how different things are connected and gives a good overview of the
consequences of one problem on other sectors of society and actions for change.
(0] Issues related to limited and poor quality water are identified as well as connections with

other community problems.
Actions and decisions for ensuring good water access are listed.
Areas for involvement of women in water decision-making are highlighted.

Source: Live & Learn frobLEMS WE FACE

Example of ‘Water Roles’ as drawn by a Women'’s group in Fiji




ACTIVITY 7

Purpose: To appreciate the role we all need to play to develop responsible use of our water

resources.

Materials: Newsprints or butcher’s paper; drawing pens and pencils, items that represent

wastes or pollutants such as stones, soil, leaves, screwed-up papers.

What to do:

1. You will need to prepare for this activity before the training session.

2. Using a blue marker, draw a river on newsprint or poster cardboard as shown below.

3. Each section of the newsprint should include a bit of river and blank space for riverfront
property.

4. Put a number on the left hand top corner of each newsprint as shown below. You should be

able to place each numbered newsprint next to the other to form one river.

la 2a 3a 4qa Put the newsprints together
and draw the river. Each

piece is riverfront property.
== - Mark the corner of each

o — newsprint as shown.
N : Participants should not

easily notice the numbers.

1b 2b 3b 4b

5. Next, collect materials to take to the workshop or learning session. You will use these
materials to represent pollutants in the river.

6. Divide the participants into 4 to 8 groups depending on the number of participants you have.

Sum of the Parts [Water Responsibility] as published in the Project WET Curriculum and Activity Guide;
pp 267-270 © (1995) Project WET International Foundation. Used with permission.

4



ACTIVITY 7

10.

11.

12.

13.

Give one newsprint to each group. Inform the participants that they have just been given a
piece of riverfront property. How will they use it? What will they do? Group members need to
discuss how they will share and develop their riverfront property and draw this on the
newsprint. The blue is water and the blank space is the land they own.

Once groups have finished, ask them to look in the upper left hand corner of their property for
a number. Explain that these properties are situated along the same river.

Starting with number 1a, ask participants to join their newsprints together. Get each group to
stand next to their properties and describe how they have developed their land and how they
will use the water.

Once groups have presented ask each group to identify any of the actions that added

pollutants or wastes to the river.

Give groups ‘pollutants’ (small coloured cards, pencils, erasers, buttons etc) to add to the river
to represent any wastes that come from their property. Groups that add a lot of pollution to the
river should be given a lot of items.

After all groups have presented, ask group 1 to move their pollutants downstream to group 2.
Group 2 then moves all the pollutants down to group 3 (downstream) and so on, until
pollutants reach the group at the end of the river.

After all the items have reached the final group, discuss the activity:

" What happened?

" Discuss the relationship between upstream and downstream water users. What actions
upstream affect downstream water users?

n What are some effects of polluting our water resources? What would happen if we
continue to pollute or negatively affect our water resources?

" Discuss practical ways of solving water issues.

n What are the best plans or practices that could be taken to prevent waterways from

pollution and degradation? What can we do to take care of our water resources?

Sum of the Parts [Water Responsibility] as published in the Project WET Curriculum and Activity Guide;
pp 267-270 © (1995) Project WET International Foundation. Used with permission.

4



ACTIVITY 8

Purpose: To identify necessary support mechanisms, actions and benefits for better water

management and water quality monitoring in communities.

Materials: Newsprints, marker pens, paper leaves, fruits & roots (cut out enough leaves, fruits and

roots before the workshop/ learning session).

What to do:
1. Draw the outline of a tree on newsprint and pin up on the blackboard or wall. Inform
participants that in groups, they will be nurturing/building the community ‘Water for Life Tree’.

2. Divide participants into small groups and give each group 4 leaves, 2 fruits and 2 roots.
(If they need more, they can collect extras from facilitators).

3. Instruct participants to think about the appropriate actions they could implement in
communities to improve water use and management, and mobilise community water

monitoring. They should write these actions on the leaves.

4. Ask each group to come up and paste their leaves on the newsprint — they should read this out
to everyone.
5. Ask participants to then discuss the types of support that will be needed to ensure that these

actions are successful. They should write their responses on the roots. Attach these to the

tree. (Read out first).

6. Ask participants to discuss the benefits of better water use and management, and of
community water monitoring.
What would some of the benefits be? To the community? The nation? To individuals? To the

environment?

They should write their responses on the fruit cards. Paste these on the tree. (Read out first).




ACTIVITY 8

Referring to the completed ‘Water for Life Tree’, facilitate a group discussion. Suggested

questions to ask:

" How does the support that is received, guide the specific actions and activities that

have been identified?

" Why are roots important? What is the function of roots? What will happen to the tree if

you remove the roots?

n Using this as an example, what would happen if the things (approaches & structures)

needed to carry out the actions and activities in communities are removed?

n Why are the benefits represented as fruits of the tree?
" Are there any specific actions that have been listed, that will be hard or challenging
to do? Why? What can you do about it?
" Who should be in charge of nurturing this “Water for Life Tree”?
Community Comment: “..this activity Tll:ee Part Establish \ﬁ roupCRespc_inses 2
is simple and effective! Very good to Raes BlR 163 ¢ :':\telr om_mlt_tee_s_ eal ;
e oI annin G resp0n5|p!!|tles, Identify |nd_|v_|duals in
: communities & conduct training;
. ) , Collecting, recording & analyzing of
An example of a ‘Water for Life Tree water quality data; Presentation &
shown below. The tree was developed at sharing of analysed data to
a training workshop to identify communities; Coordinate proposed
necessary support mechanisms, activities; Drama; Awareness on TV &
appropriate actions or activities and radio; Review & evaluate all activities
benefits of water quality monitoring in Roots Financial Support from government &
communities. donor agencies; support from schools,
Responses from the tree are presented in gove_rnment_ -I_\Iattonal Environment
the table on the right Services, Ministry of Works,
’ Department of Water Works, Ministry
o of Health & Ministry of Education,
Source: Live & Learn, 2007 NGO’s, business houses: Test kit
supplies & equipment; Awareness
support from government agencies &
NGO'’s & Civil Society Organisation’s
(eg; Red Cross), Community leaders
support;
Fruits Less pollution; Monetary benefits to

communities & nation; A sense of
community belonging; Healthy families
& community; Better quality of life:
Less medical/health bills; Communities
taking ownership and responsibility for
their own water supply; A sense of
empowerment; Role model to other
nations; Regular water supply at all
times; Practice conservation; Tourism
boost; Cleaner environment; Better &
improved agricultural produce;
Healthier nation.




ACTIVITY 9

Purpose: Explore the advantages of communities taking ownership of problems and

participating in finding their own solutions

Materials: Nil
What to do: Before you begin this
1. Ask the participants to stand in a circle, each person holding the activity, you should
. be aware of
hand of the person standing next to them. traditional protocol

and sensitivities. The

. activity can be
2. Explain to the group that: conducted with

“everyone in the circle is a member of the same community. This is certain members of
the group such as

shown by community members holding hands- this is a rule, and elders, chief etc

you are not allowed to let go of the hands of the people standing playing the role of
, observers. Invite
next to you. them to comment

after the activity.

3. Ask the group to nominate a person who is a good ‘problem
solver’ and have this person leave the circle and to go to a place
(e.g. outside the room) where they cannot see the group.

4. Instruct the group to create a ‘knot’ of people. This must be achieved without releasing hands
(this is very important). For example, people can go under someone else’s arms, twist or turn

around to ‘tie the knot’. They should not release each other’s hands while doing this.

5. When the ‘community knot’ is completed, invite the ‘problem solver’ back into the room.

6. Tell the ‘problem solver’ that: “This community has a big problem — as you can see they are
really tied up in a big knot. The task of the problem- solver is to solve this problem for the
community. You must untangle the knot by telling them what to do. You cannot ask them for

advice, physically touch anyone and they are not allowed to let go of the next person’s hand.

You must solve the problem as quickly as you can.”




ACTIVITY 9

10.

11.

Allow the problem solver 5 minutes to solve the problem. If the problem solver finds it too
difficult to untie the knot, give him or her the option to give up.

Facilitate a discussion with the participants: Ask the group and problem solver: Was it easy or
difficult to solve the problem? Explain answers. How well did the problem solver understand
the problem? Have you ever been in a situation where an ‘outsider’ has tried to solve a
community problem? What happened?

Now repeat the exercise by asking the community to make the same knot again. This time
include the ‘problem solver’ in the knot as a member of the community.

Tell the group that they must solve the problem by themselves, with everyone’s participation.
When the group is ready tell them to untangle themselves as quickly as possible (they should
not let go of each other’s hands).

Facilitate a discussion with the participants: Ask the group:
" Was it easy or difficult to solve the problem. Explain answers.

" How well did the group understand the problem, and how did they participate to solve

it?
" What are the advantages of solving a problem from within the community?
" What are the advantages of community participation?

" How can we relate this activity to our community water resources?




ACTIVITY 10

Purpose: To identify community water problems, identify causes, potential solutions, plan for

action and keep track of changes.

Materials: Newsprints, marker pens, coloured cards

What to do:
1. After the groups have tested their drinking water they may want to develop an action plan to

regularly monitor their water supply or to address their water issues.

2. The group can develop a work plan- this examines the issues, the effects, the causes,
potential solutions, people responsible and proposed time when changes should take place.
Draw a work plan table for the group using the example given below.

3. Distribute the tasks to be done amongst group members. Give out coloured card and write the
name of the person responsible in the top left hand corner of the card or notepaper.

4. Give each task a deadline and stick the card onto the work plan or a calendar outline.
EXAMPLE WORK PLAN
PROBLEM CAUSES ACTIONS & RESPONSIBILITIES | WHEN TO GOALS
TAKE ACTION
Dirty Drinking | Tank: Set up a regular water monitoring Plan of Action | Decrease in
water -Dead leaves and | group to ensure the following is to be taken up | the number of
especially debris from the done: during the water related
from the well | gutter. °  Gutters cleaned,; Bose ni Koro diseases
and rainwater | -No sieve on the °  netting placed on mouth of | and Bose ni
tank mouth of the tank the tank; Tikina
-Tanks are not ° drainage system under the | 04/07/05
washed regularly tap of the tank cleared;
- Well: ®  cover for well provided
-Well not covered °  cracks on wall repaired;
-People throwing ° develop plan for water
their rubbish in the monitoring and
well maintenance;
-Cracks on the
wall of the well
Leaking Pipe | -Damage tap and | Repair pipe and change the tap July No more leaks

pipe




ACTIVITY 10

Note to facilitator:

[ Have regular meetings to review your work plan and fill in any missing tasks that come to
mind — write a new action card for each additional task and place on the planning calendar.

[ Review progress, as a group, on a regular basis. Cross out each accomplished task with a
bold red line. Replace action cards and give a new date if behind schedule.

L] Celebrate every small task when it gets done!

Example: Community in Action!

The people of Naganivatu, a village
community in Fiji, have been working to make
a difference to their community water supply.

The dam where they access their water from
is very muddy and open. Members of the SorT N Live slein

community started cleaning out the mud from Working together to clean up the
dam in Naganivatu.

the dam- in some places, the mud had settled
to a depth of over 1 metre. Cleaning out the
dam has become a regular task.

The Headman of Naganivatu Village records
all the work that the community members do
together. The community members believe
that their collaborative effort will help them
improve their community water supply.

Wire meshing and broken pipes need to be
Community comment: replaced to improve the community’s water
supply and water quality.

‘Now we know that the solution is in our hands.
It is a matter of us villagers working together
in unity in trying to solve this major problem.
If we work together, everything we do will be
made easier’

Source: Live & Learn
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COMMUNITY TOOLKIT

KEEPING YOUR DRINKING WATER SAFE
WATER MANAGEMENT ACTIONS




Tool for Water Management Actions

The Tool for Water Management Actions is part of the Keeping Your Drinking Water Safe
Community Toolkit developed by Live & Learn Environmental Education. The toolkit is designed
to be used by Community Trainers, Health Officers, Community Workers, and Facilitators, to raise
awareness about the need to keep water clean and promote responsible attitudes, behaviour and
actions to ensure safe and lasting drinking water supplies.

Live & Learn Environmental Education is thankful to those who have contributed to the
development of the ‘Keeping Your Drinking Water Safe Community Toolkit’. They include:

n The Australian Agency for International Development (AusAlID), for funding the 2-year
Pacific Drinking Water Safety Plan Programme, which provided financial support for
production of this valuable resource.

n The World Health Organization (WHO) and the Pacific Islands Applied Geoscience
Commission (SOPAC) for support, guidance and advice during the development of the

toolkit.

n The Institute of Applied Science University of the South Pacific, for reviewing the
scientific and technical information presented in this toolkit.

" The Government agencies, in-country partners and people of Fiji, Vanuatu, Cook Islands,
Tonga, Palau, Samoa, who provided valuable lessons learned.

n The Water & Sewerage Department, Curriculum Development Unit, National Water
Quality Monitoring Laboratory and Ministry of Health, Fiji

n Helti Pasifik Komuniti Program, The Foundation of the Peoples of the South Pacific

International (FSPI) and affiliates.

The Keeping Your Drinking Water Safe Community Toolkit contains:

An Introductory Booklet containing background information and annexes

Tool for Conducting a Water Audit

Tool for Conducting Sanitary Surveys

Tool on Snapshots to Monitoring Water Sources

Tool For Water Quality Monitoring Using The Hydrogen-Sulphide (H>S) Paper-Strip Test
Tool on Water Awareness and Education

Tool for Water Management Actions

H>S Comic and Paper-strip test Instruction Flipchart

This document is an output of a regional programme funded by AusAID, for effective
management of drinking water supplies in Pacific Island Countries. The views expressed are not
necessarily that of AusAlD, World Health Organization and/or the Pacific Islands Applied
Geoscience Commisssion.

Developed by:

Live & Learn Environmental Education
87 Gordon Street, Suva

Private Mail Bag, Suva, FIJI

Ph: +679 331 5868; Fax: +679 330 5868
Email: livelearn@connect.com.fj

Any part of this publication, including the illustrations (except items taken from other publications) may be copied,
reproduced or adapted to address local needs and situations provided the parts are used for non-commercial
purposes such as training.
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WATER MANAGEMENT ACTIONS

Introduction

Making a Difference!

Community water-quality monitoring builds the capacity of communities and individuals to:
] Describe water resources and identify problems faced in relation to water quality,
use and management,
Develop plans and set goals to improve water quality,
Develop and implement actions to improve water quality and water management,
and
] Evaluate the effectiveness of actions.

Steps to Mobilising Community Actions to Improve Water Quality,
Water Use and Management

1. Plan
o Understand your goals and

purpose
o Identify your stakeholders
o Raise awareness
’Z

2. Listen & Learn

, Steps to Mobilising ¢ Understand community
5. Monitor & Evaluate Community Actions to .
. q perceptions
o Collect data, observe, discuss Improve Water Quality,

o Usetools
o Identify issues
¢ Vision solutions

o Tnterpret data Water Use and Management

o Recommend further steps or

actions
! e ————— :
.4' Act : y 3. Discuss & Develop

o Decide how to monitor «  Conduct SWOTS I_

actions . \
o Imolement acti o Develop action plans -

Mpietmemt actions o [dentify resources needed to

implement actions
1. Plan

Community members need to plan and identify goals before they start implementing water
management actions. Simple questions such as who, what, where, when, why, and how, can be
used as a guide for planning. Some questions for the community to consider are:

] What are you going to do and why?
] What do you want to achieve?
] How will you know if you are successful?

e




INTRODUCTION

It is important to identify stakeholders to support the implementation of community water
management actions. Things to think about include:

| Who will the community work with and why?

| Are the different groups in the community represented as stakeholders? Plan for
ways to get the most effective support from the community and stakeholders for water
management actions and to reduce any barriers that may affect the actions.

Raising awareness in the community about water issues is important in order to get community
support and promote informed decision- making. If conducting awareness raising sessions or
workshops, consider:

] How long the activities will take,
| Whether the timing is suitable for all groups within the community,
] The location, skills and resources needed.

2. Listen & Learn

To effectively mobilize community action, it is important to listen and learn about different
viewpoints or perceptions in the community. Keep notes on what is said by the different groups in
the community, and facilitate discussions in order to get a common understanding and agreement
about community needs, goals, priorities and proposed actions.

Various tools for community water- quality monitoring can be used to find out more about the
water situation in the community. These and other tools such as focus group discussions,
mapping and ranking, help communities to participate in identifying their problems, visioning or
setting goals to improve their situation, and developing practical solutions to their problems.

3. Discuss, Develop & Act!
It is important to discuss and develop strategies to mobilize the community to take ownership for
water management actions. There are often several solutions to the problems, or several actions
that are proposed to address community problems. Some factors to consider when discussing
and developing water management actions include:

| Is the action simple and practical?

| Does the action improve the situation?

| Does everyone benefit from it and does it help bring people together?
| What resources and skills are needed?

| Is it sustainable? Is external support needed to continue?

A good way to begin would be to list possible actions and conduct a SWOT analysis.

_é



WATER MANAGEMENT ACTIONS

Example: SWOT analysis for Rainwater Harvesting Project

Strengths (positive factors) Weakness (problems)

High, regular rainfall Lack of technical expertise

Tank is affordable Lack of skills needed to install tank-
Would supply large number of people plumbing and brick layer

May be able to source technical expertise

from stakeholders

Opportunities (possible advantages that Threats (factors beyond control may

can be made use of in future) influence success of projects)

Can develop in to bigger project Cost of materials for rainwater tank and
Encourage village members to work together | maintenance may increase

May lead to skill development for youth Vandalism

Once actions are selected, a Community Action or Management Plan can be developed to
address immediate problems and long- term goals. The plans should include timelines, roles and
responsibilities. A column can be added to monitor progress.

Example: Action Plan

Project Reason for change? Who will By when should | Funding?
manage it? | it be achieved?

Community | To reduce waste along Youth December 2007 No funds needed.
compost rivers, coast and around

community
Community | To reduce animal waste Women December 2007 Community
compost flowing to the river/ sea. fundraising/ seek
piggery govt. funding

Clear management structures and processes are needed. This includes clear responsibilities,
accountability, decision-making process, transparency and working within existing laws. Regular
meetings are important to inform community members of any developments or improvements
made within the community.

_
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4. Monitoring And Evaluating Your Progress
Consistently monitor the changes and actions that are taking place to improve water use and
management. Monitoring and evaluation is important:
] It provides an opportunity for community members to reflect on their plans and
their actions, and get feedback about what worked well and any changes that
need to be made,

| Evaluation should be a time for group or community members to look back at what
they have achieved and celebrate achievements,
] It should also be used to critically look at what didn’t work, the reasons why and

what the group wants to do about it.

to increase to share

to compare the efficiency experiences

programme with
others like it

to collect more
information

to criticise our
own work

to plan
ahead for
the future

o see where ou
strengths and why do we
weaknesses lie evaluate?

to see where we

are going and if we need
to change direction

to improve

monitoring
methods
to see what
has been
to be able :
to improve our to measure achieved
monitoring methods progress

Methods Of Monitoring And Evaluation

[ ] General verbal feedback during meetings asking people to share their feelings and
thoughts on plans and actions.

Go through the list of expectations and ask if these have all been met.

Distribute evaluation forms.

Use a monitoring and evaluation checklist.




TREATING DRINKING WATER SUPPLY

Emergency Disinfection of Community Water Sources
using Chlorine

Instructions for the temporary disinfection of contaminated wells and rainwater tanks in the
occurrence of a waterborne disease outbreak.

Step 1: CALCULATE HOW MUCH CHLORINE IS REQUIRED FOR DISINFECTION

To obtain the recommended safe chlorine residual of 0.3 mg/l, if using bleaching powder that is
30% chlorine, use the quantities given below.

Rainwater Tanks

Capacity of Rainwater Tank

Quality of Chlorine

Full rainwater tank of 250 litres

1 level teaspoon

Full rainwater tank of 500 litres

2 level teaspoon

Full rainwater tank of 1000 litres

4 |level teaspoon

NB: Make sure that the teaspoons are level and not heaped. If the tanks are half full then use
half the quantity of bleaching powder. If they are a quarter full use a quarter of the quantity and
SO on.

Step 2: CHLORINATING THE RAINWATER TANK OR GROUNDWATER WELL

The bleaching powder should be thoroughly mixed with 5 liters of clean water. Add the powder to
the water, never the other way around.

Once mixed, the white calcium carbonate deposit should be removed by filtering the solution
though a fine muslin filter. The clear solution can then be slowly added to the well and the well
water and stirred.

Ground Water Wells

For A One Meter Diameter Well
Depth of water from the bottom of ONE THIRD of a

well to water surface is 1 meter

level teaspoon

Depth of water from the bottom of
well to water surface is 2 meters

TWO THIRDS of a
level teaspoon

Depth of water from the bottom of
well to water surface is 3 meters

ONE level
teaspoon




FACT SHEET

SAFETY PRECAUTIONS!

. Take care when handling bleaching powder and the
solution. Do not inhale the powder.

. Wear rubber gloves, goggles and a mask when handling the
powder and the solution.

. Wash any spilt solution or powder with excess amounts of
water.

. Any contamination to the eyes should be immediately and
thoroughly washed with fresh water and a doctor consulted as soon
as possible.

. DO NOT store bleaching powder near any oil or diesel fuel - if

it mixes it will explode!

. Keep all bleaching powder containers tightly closed and in
a dry cool place. Store off the floor.

. Always store the chlorine solution out of sunlight and keep
container covered.

These instructions are for temporary disinfection of community
wells and rainwater tanks. Once the rainwater tanks fill with further
rain they can no longer be considered disinfected and the
procedure would have to be repeated. Groundwater wells will
become contaminated within several days as the water circulates if
the contamination source is not identified and removed.




TREATING DRINKING WATER SUPPLY

SOME WATER TREATMENT TIPS

Water is treated to kill and remove dangerous bacteria in the water; and improve the colour, odour
and taste of water. Types of water treatment include:

USING FILTERS or FILTERING
This is placed over the tap and is made up of carbon.
They are a very good way of removing dirt and chlorine from the water, but they do
not remove bacteria or viruses.

] These filters should be changed regularly or bacteria will grow in them and
contaminate the water.

] Do not place a cloth/fabric over the tap because it can introduce bacteria into the
water.

USING BLEACH or BLEACHING

| Using laundry bleach is an inexpensive way to kill bacteria and algae in the water
tank.

| Bleach your tank on a monthly basis, or if it is during rainy periods, at least once a
week.

] Given below is a table showing the amount of bleach to use for the different

volumes of water:

Water Volume Regular Bleach
4.5 litres 3 Drops
23 litres 10 Drops or 4 teaspoon
250 litres 2 teaspoons
450 litres 1 tablespoon
900 litres 2 tablespoons
2300 litres 5 tablespoons or '/3 cup
3900 litres 10 tablespoons or */5 cup
4500 litres 12 tablespoon or % cup
] The above table is based on the assumption that the water tank is full, clean and
has a cover.
] If your tank is not clean, you must clean it out in order for the bleach to be
effective; otherwise your tank will remain contaminated.
] To add bleach to your tank, measure it with a measuring cup and pour it into a

bucket of clean water, then pour the bucket into the tank. This will result in an
even distribution of the bleach.

] The tank must be covered and not used for at least 2 hours for the bleach to be

4 I effective.



BOILING WATER

Proper Boiling Water Procedures:
1.

FACT SHEET

| To get rid off the smell of bleach before drinking the water, pour the water into a
clean container, filling it to the top. Put a lid on it (or cover it), leaving a small
amount of air in the container and let the container sit at room temperature or
leave it in the fridge overnight. By the next day, the smell of chlorine will have left
the water.

] Boiling is the best way to kill bacteria, viruses and
parasites.

Choose a clean pot that is big enough to hold water and a lid
that fits

Don’t fill the pot all the way up as you need more room for water
to bubble

Place the pot on the stove and turn the heat to high. If you want to speed the process

cover the pot with the lid

Keep checking the pot to see how the water is doing

Check to see if the water is boiling and leave it to boil for another 1 minute until you
see big air bubbles. Wait for bubbles that rise to the top of the pot

After boiling let it stand to cool down before pouring into a jug ready to be used.

ADVANTAGES OF BOILING WATER

. Pathogens that might be lurking in your water will be killed if the water is
boiled at least 1 minute at full boil.
. Boiling will also drive out some of the Volatile Organic Compounds

(VOCs), bacteria and pathogens that cause water borne disease.




CARING FOR WELLS & RAINWATER TANKS

Maintaining Freshwater in Wells

Why Is There Freshwater In The Ground?

All small islands are surrounded by the sea that is salty. The rain, which falls on the island, is
fresh. About a third of this rainfall will soak into the ground and infiltrate into the coral sand. This
water collects in the sand and forms a body of freshwater. The freshwater is not very thick
however (typically 2-7m on smaller islands) and floats on salt water that is underneath it, that has
entered the sand below the sea level. The infiltrated freshwater eventually flows out to the sea.

o AV SRR
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Why Does The Groundwater Salinity Vary?

The freshwater body or lens is surrounded by the sea. The seawater also tries to get into the
islands coral sand, but is pushed out by the freshwater entering from the rainfall. However the
nearer you get to the coast the closer you are to the sea, and the easier it is for seawater to come
into the land. At the coast there is a thinner freshwater lens so the groundwater becomes
brakish. In general, the further inland a well is located, the greater the thickness of the freshwater
lens and the fresher the water.

Why Does My Well Water Get More Salty During The Dry Season?

During the dry season the amount of rainfall is reduced and the amount of freshwater entering
the freshwater lens becomes less. This means the freshwater flows within the groundwater are
reduced and that more seawater can enter the island. The freshwater lens then gets thinner. If
you live towards the edge of your island, you will notice your well water getting saltier during the
dry season.

&
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A pumped well abstracts more groundwater than a well with a bucket. This reduces the amount
fresh groundwater available to push out the seawater, and so pumped wells tend to be more
prone to salt water intrusion. There is a relationship between the height of the freshwater level
above the sea level and the amount of freshwater in the lens below sea level. Generally for every
1cm of freshwater above mean sea level there is 20 cm of freshwater below it. So when a pumped
well lowers the water level in the well by too much, the freshwater lens thickness below the well
reduces and saline water comes up and into the well. This is known as saline up-coming.

The more water you take from your well, the more likely it will become saltier.

How Can | Make My Well Water Less Salty?
There are several simple things you can do to make your well water as fresh as possible. These
are listed below:

u Direct your rainwater tank overflow either directly into your well or into the ground
next to your well. If you are not collecting all the water off your roof for rainwater
harvesting then catch the rest and route it into the well.

u Construct your well with small holes in the side of your well wall lining below the
water level. This allows very shallow fresh water to enter the well. This will be
fresher than water entering the well through its base alone.

] Make sure your pump is of as low an abstraction rate as possible. Large pumps
will provide your water more quickly but reduce the water level in the well by a
greater amount too.

] Ideally get your pump to feed a water storage tank next to your roof, and pump to
it at a constant and low rate day and night. The storage tank can then provide your
daily supply under gravity. This will minimize water the lowering of the well water

level.
] Only take the water you need. Do not waste water.
] If you have a flush toilet, use smaller flush tanks (small 6 L tanks) as less water is

required for flushing than if you use a 12 L tank.

Over extraction causing
saline water intrusion
L Pt

A well abstracting more




CARING FOR WELLS & RAINWATER TANKS

PREVENTING WELL CONTAMINATION

Health Risks From Drinking Contaminated Well Water

Many surveys of well water show that well water is generally of worse quality than rainwater. It
usually has about 100 times more bacteria in it and is 100 times more salty than rainwater. Some
wells also contain contamination from septic tanks.

If you drink well water that contains too much bacteria then it will make you sick, and give you
diarrhoea and vomiting. This can lead to dehydration and for vulnerable people (children and the
elderly) even death.

When people get infected with diseases such as diarrhoea, typhoid and hepatitis A, their excreta
will contain large amounts of the germs, which cause the disease. When people defecate in the
open, flies will feed on the excreta and can carry excreta on their bodies. When they touch food
excreta and germs are passed on the food. Where there are germs there is always a risk of
disease.

During the rainy season, excreta may be washed away by rainwater and can run into wells
contaminating the wells.

In many cultures it is believed that children’s faeces are harmless and do not cause disease. This
is not true. A child’s faeces contain as many germs as an adult’s, and it is very important to collect
and dispose of children’s faeces quickly and safely.

Many common diseases that can give diarrhoea can spread from one person to another.
Disposing of excreta safely, preventing faecal contamination of water supplies and improving
personal hygiene particularly hand washing with soap (at critical times such as after going to the
toilet, before eating and food preparation) would greatly reduce the spread of diseases.

Risk Of Contamination At The Well
There are a number of factors that affect the vulnerability of your well and therefore the likelihood
of your well becoming contaminated. These are:

Condition Of The Well

The well consists of a circular wall, rising above ground level, and penetrating usually 1.5-2.0m
into the ground. The well is usually open at the base. Any cracks in the wall will enable water to
enter the well without first passing through the ground. This means water contaminated at the
ground surface from household activities can get rapidly into the well.

Water often gets spilt around the well, when pouring it into jugs and bowls. Water spilling onto the
ground will infiltrate back into the well and may carry contaminants from household activities with
it. The concrete floor around the well must be free from cracks to avoid contamination of the well
from used water.

Water used after washing may cause ponding around the well if there is no proper drainage
channel to direct water away from the well.
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Many wells do not have a cover on them. This means insects (especially mosquitoes), small
animals and debris can fall into the well.

As some people believe that children’s faeces are safe and do not contain germs, proper attention
is not given in disposing of children’s faeces safely. Disposing of faeces or cleaning soiled clothes
must not be done near the well.

Septic Tank Discharge

Surveys show that the main source of contamination of well water is septic tanks. Septic tanks
discharge toilet effluent into the ground after some treatment, but the effluent that leaves the tank
is still very rich in bacteria, nitrate and ammonia. These compounds contaminate groundwater.

The condition, size and maintenance of the household septic tank are contributing factors to
affecting the water quality in your well. If the septic tank is cracked or broken, untreated effluent
will leak from the tank into the ground. If the tank is too small for your household then the effluent
will not stay in the tank long enough for it to be treated. If you don’t clean out the sludge from your
tank then it won'’t treat the effluent so effectively.
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Location Of The Well

The distance your well is from sources of pollution will affect its likelihood of contamination. Any
well close to the toilet/bathroom, septic tank, washing water soakage pit, rubbish pile or area of
ponded water, will be more likely to be contaminated than one further away.

This means you should consider both the location of your well and the location of these sources
of contamination. Wells located in the garden, near the house and away from the septic tank will
be less polluted. Remember however that your neighbours will also consider these issues. You
should talk to your neighbours to agree on the best location for all your septic tanks.

Ideally the septic tank should be more than 20metres from your well. The further away the
better.

BAD < GOOD

LOCATION LOCATION
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Additional Sources Of Contamination

There are other sources of potential contamination such as fuel oils and chemicals. Such fluids in
the house should never be stored near the well (even if used for a well pump) and ideally should
be stored both under a roof and on top of a concrete base. This will stop spillages getting into the
groundwater. Once groundwater is contaminated with oils it is very difficult to clean up.

When fuel and chemicals have been finished with they must never be poured into the septic tank

systems, but should be taken to the island waste site. Fuels and chemicals will damage the
treatment provided by the septic tank and enter the groundwater.



FACT SHEET

Significant fuel stores should be stored under roofing, and on a concrete slab covered by the
roofing. The slab should have a bounded edge that would enable all the fuel to be held within it
should the fuel store leak. Any leak can then be cleared up and removed to the island waste site
for incineration. Washing water will contain detergents. The washing water catch pit can also
contaminate your groundwater but to a much lesser extent than the septic tank.

Actions To Reduce Well Contamination And Improve Well Water Quality
There are some easy steps you can take to improve the protection of your well and therefore
improve its water quality. These are listed below:

] Repair all cracks to the well walls regularly and make sure it is adequately sealed.

] Remove all debris from around the well.

] Put a metal well cover with a hinged lid on the top of the well.

] Build a concrete apron around the well, which will direct spills and rainwater away
from the well. These can be channeled into pipe and flow further away from the
wellhead.

] Make sure the water bucket does not stand on the floor and has a hanger to keep
it in the air.

] Clean the water bucket, ideally with bleach, once a week.

] Repair any cracks seen on the septic tank.

] Empty the septic tank at least once a year of its sludge and dispose correctly.

| If you build a new septic tank make sure it is big enough for your household. Get

advice from health offices on the design of your septic tank.

| If you build a new septic tank locate it as far away from your well as possible.
Check with your neighbours on the locations of their wells as these might be close
to where you intend to put your septic tank.

Move the washing water catch pit away from the well area.

Store fuel oils and chemicals away from the well area.

If you dig a new well make sure it is near to the house and far away from the
septic tank.

] Put the rainwater tank overflow pipe into the well. Rainwater has less salt and
bacteria than groundwater and contains no nitrate and ammonia. The rainwater
will dilute the groundwater and improve the well water quality. It will also help keep
the septic tank effluent in the groundwater away from the well.

Do not dispose garbage or excreta near the well (at least 15m).
Repair any cracks in the concrete floor around the well.

_a
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SECURING RAINWATER DRINKING SUPPLIES

Many surveys confirm rainwater is 100 times fresher than groundwater, and 100 times cleaner
than groundwater from bacteria. This is because sea water and pollution from septic tanks, fuel
cans, and household chemicals cannot get into your tank, but they can and do get into your water
well. Drinking rainwater from a clean protected rainwater tank will keep you healthy. Drinking well
water may make you sick.

It is important therefore to make sure your rainwater harvesting is correctly sized to provide water
throughout the dry season, and that you keep the roof and rainwater tanks clean. This fact sheet
tells you how to improve the amount and the quality of the rainwater you collect off your roof.
Maintaining this water supply is the responsibility of the household and community.

Health Risks From Drinking Contaminated Rainwater

When rain falls it is very clean and contains no bacteria and very little salt. But when it lands on
your house it flows over the roof into the gutters, down the down-pipe and into the tank, and can
pick up dirt and bacteria.

tank cover and
screen

Source: Live & Learn
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WHAT SHOULD BE CONSIDERED WHEN HARVESTING RAIN WATER?
Clean The Roof And Gutters
m If you keep your roof and gutters clean you will reduce the amount of dirt
and bacteria going into your tank.
You should clean your roof once a month, and your gutters once a week.
Make sure the first flush valve is open before you wash the roof — as you don’t want
wash water in the tank.
m [tis easier to stop the roof from getting dirty than cleaning it. Make sure no
branches overhang the roof as these will attract birds, bats and insects, and allow rats to
jump onto the roof. All these creatures may defecate on the roof, which will make the
rainwater dirty.

firstifl lushdown

p'ﬁ: valve— ]

Source: Live & Learn

Put On A Down pipe Filter

] Where your gutters empty into the down pipe, pests can also crawl. Put a small
grill over the entrance to the down pipe. If you can afford some wire mesh, this will
work well and also stop larger pieces of debris being washed into the tank.
A filter that allows water to run through (but no mosquitoes) will be even better.
Clean the filter each time you clean the gutter.

¢
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Use A ‘First Flush’ Valve

Use a first flush valve- this is a valve which when open prevents the water from
entering the tank. You should leave this valve open, when it is not raining. When it
starts to rain, let the water flow off the roof and past the open-valve for 5 minutes.
This prevents the dust and dirt that may be on the roof entering your tank.

After 5 minutes close the valve and the water will flow into the tank. This water will
be much cleaner than if you hadn’t used the First Flush technique.

You may also like to put another filter (or cloth gauze) on the pipe just before it
enters the rainwater tank. This will stop mosquitoes and other insects getting into
the tank through the open end of the first flush down-pipe.

Using a first flush device can help to maintain the quality
of your drinking water.
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Put the Tank On A Concrete Base

] It is a good idea to raise the tank off the ground by 20-30cm. This not only
provides a good solid base for the tank to sit on but also raises the tank up,
making it easier to use the tap and put jugs under it.

| Raising the tap level also tends to keep the tap cleaner, preventing domestic
animals and children from touching it.

] Do not have the tap at the very base of the tank, but 10-20cm above it. This
prevents the tap providing water from the very base of the tank, where debris
might sink and collect.

] A draining tap can be put at the base of the tank to drain off any sediment
collecting at the base of the tank. The draining tap also makes it easier to remove
water after cleaning the tank.

Use A Spill Collector

u It is very likely that water will get spilt when filling jugs from the tank. Water falling
onto the ground next to the tank can either start to erode the sand around the
base of the tank or pond and attract mosquitoes.
Also taps can leak. Always fix a leaking tap to save water.
It is a good idea to construct a small concrete trough under the tap, which collects
the spilt water and channels it away from the tank. This will keep the area around
the tank dry and clean.

Clean The Tank

] A small amount of bacteria will still get into your tank. It is necessary to clean the
tank once a year. You will need to get inside the tank and scrub the walls. If you
can afford bleach, then you can mix this with water to clean the tank. You should
add half a bottle (about 125 ml) of 4% active chlorine bleach for every 1000 litres
of water in the tank, and let the disinfected water remain in the tank for 24 hours.
If the bleach is 8% you need add half the volume above. Once you have cleaned
the tank you will need to drain out the dirty water before allowing the tank to refill.

] Also keep the top of your tank clear from debris, especially around the hatch area.

Put A Filter On The Overflow Pipe
| You should make sure your tank has an overflow pipe, so that when it is full it can
fill a second tank or divert water to freshen your well. If the overflow pipe is open
to the air (that is if it is not in the next tank) it should be fitted with a filter to prevent
insects and small animals getting back into the tank.
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CARING FOR WELLS & RAINWATER TANKS

Making Sure Your Tank Won’t Be Empty
During The Dry Season

Whilst it is important to ensure the water quality in you rainwater tank is of as good a quality as
possible, if your tank goes dry you won’t have any water at all. Given the importance of the rain-
water to many Pacific Island communities, and the poor quality of most groundwater, it is impor-
tant that rainwater collection is maximised. This can be done by:

Guttering The Entire Roof Area

] Adding gutter to the rest of the roof area is very simple and costs about 10% of the
value of a new tank.
| Increasing the rainfall collection area reduces the time it takes for your tank to

refill. 1t is particularly helpful therefore at capturing occasional rain showers in the
dry season to replenish the tank.

] If you double the roof area collecting rainwater from your house you can more
than half the number of days the tank will be empty.

] This does mean you will have to clean more roof area, but you’ll have more
rainwater.

Adding A Second Tank

] Adding a second rainwater tank can increase water storage from 2500 litres to
5000 litres per household.

] Having a second tank means you will have more water when the dry season
starts, and are therefore likely to have water for longer into the dry season.

] However if you do not increase your guttering and roof catchment area as well,

then the two tanks will only be replenished by the same amount as one tank being
fed by the same roof area.

Establishing Community Rainwater Tanks

Community tanks can be used to harvest rainwater from communal buildings such as schools and
government offices. Communal tanks can be large single structures (made of ferro-cement) or a
row of smaller tanks (HDPE) linked by overflow pipes. This water is very valuable as it can help
the community if the household tanks become dry.

Community rainwater tanks need to be looked after the same as household tanks. In fact because
the water is used less, sometimes the water quality can be poorer. This means the roof and gut-
ters need to be kept cleaner than households. The building staff should sweep the roof every
week if possible, and try to clean the roof once a month.

Because the rainwater ‘sits’ in the tank for much longer than a household tank the condition of
the tank is very important. Some communal tanks are sheltered from the weather under their own
roofs, which keeps the tanks cooler, and helps reduce contamination in the tank.

Ferro-cement tanks can be difficult to clean adequately, especially old tanks. These tanks can be

lined with special plastic paints, which re-seal the tank and effectively turn them into plastic tanks,
which generally ensure better water quality.
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Taking Care of Your Rainwater Tank

If the tap leaks, fix it up so you do not lose water

Use water sparingly, particularly during the dry season or when there is a drought
Your Rainwater Tank will only give clean, safe water if you LOOK AFTER IT!
Don’t let trees grow over your roof as you want to try and keep leaves and bird
droppings from fall onto your roof and washing into your rainwater tanks.

Plant shady bushes near your tank to help keep the water cool in the tank

Build a fence around your tank to keep pigs and other animals away

Regularly clean away the leaves from the top of your tank

Make sure that you buy some extra guttering to that the whole roof will give
rainwater to your tank

] If a cyclone is coming, disconnect your down pipe from the roof to the tank to stop
salt water getting into your tank.

How to Clean Your Water Tank
You will need:

. Liquid chlorine (such as Dash or Janola) or chlorine tablets
. Bucket
. Brush
. Eye and hand protection (glasses, rubber gloves)
1. Drain any water in the tank to level at the tap. Transfer water to clean contaminant free

storage or temporary vessel.

2. Add 1 bottle of bleach or chlorine tablets (according to the instructions) to the remaining
water in the tank.

3. Climb inside the tank. Using a brush thoroughly scrub the bottom and sides of the tank.
4. Remove the water and bleach solution with a bucket.

5. Refill the tank with water.

6. Leave the water to settle overnight before use.

7. Wear proper hand and eye protection when preparing and handling chlorine solutions to
avoid burning skin and damaging eyes.

Remember to Clean Your Water Tank at Least Once a Year




RAINWATER HARVESTING TOOLS

Parts of a Rainwater Harvesting System

Tank cover and Screen

S 0 orote base
Fence szﬂ p}.

Adapted from Harvesting the Heavens- Guidelines to Rainwater Harvesting in Pacific Island
Countries; South Pacific Applied Geoscience Commission (SOPAC); 2005
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Rainwater and Health

FAECAL-ORAL DISEASES
Organisms from human or animal faeces can reach the mouth and
make a person ill and cause diarrhoea. These organisms can be
spread by hands, clothes, food, as well as cups, glasses, plates
and utensils used for eating and drinking.

Taps on rainwater tanks and containers used to collect and store
rainwater can become contaminated and spread disease.

DISEASES SPREAD
BY INSECTS
Diseases such as
dengue and malaria
are spread by

DISEASES
RELATED TO
WATER SCARCITY
Proper bathing is
necessary to stop

insects. HOW RAINWATER skin diseases like
Mosquitoes can AFFECTS YOUR scabies.

breed inside HEALTH During droughts,

rainwater tanks or in infrequent bathing

due to a lack of
available water in
rainwater tanks can
make diseases get
worse.

pools of water in
gutters or beneath
leaking tanks or taps
and then spread
disease.

WATER-BORNE DISEASES
Disease-causing organisms can be present in drinking water
and can cause diseases such as diarrhoea, cholera and

typhoid.

Rainwater collected in the tank can become contaminated
when leaves, bird or rat droppings get into the tank.

Adapted from Harvesting the Heavens- Guidelines to Rainwater Harvesting in Pacific Island
Countries; South Pacific Applied Geosciences Commission (SOPAC); 2005
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Contaminants Found In Rainwater Collection Systems

Contaminant Source Risk of entering
rainwater
Dust and ash Surrounding dirt and | Moderate: can be
vegetation, volcanic | minimized by regular
activity roof and gutter

maintenance and use of
a first-flush device.

Pathogenic bacteria

Bird and other animal
droppings on roof
attached to dust

Moderate: bacteria may
be attached to dust or in
animal droppings falling
on the roof. Can be
minimized by use of a
first-flush device and
good roof and tank
maintenance.

Heavy metals

Dust, particularly in
urban and industrial
areas, roof materials

Low: unless downwind
of industrial activity such
as a metal smelter
and/or rainfall is very
acidic (this may occur in
volcanic island)

Other inorganic
contaminants ( e.g. salt
from sea spray)

Sea spray, certain
industrial discharges to

air, use of unsuitable
tank and/or roof
materials

Low: Unless very close
to the ocean or
downwind of large-scale
industrial activity.

Mosquito Larvae

Mosquitoes laying eggs
in guttering and/or tank

Moderate: if tank inlet is
screened and there are
no gaps, risk can be
minimized.

Adapted from Harvesting the Heavens- Guidelines to Rainwater Harvesting in Pacific Island
Countries; South Pacific Applied Geoscience Commission (SOPAC); 2005
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Maintenance & Repair of Rainwater Harvesting Systems

Parts Ongoing maintenance How Often? Materials Tools
and repairs
Roof Wash off roof with water Check monthly and o Roofing iron | oHand saw
when dust/dirt especially after long o Paint oNails
accumulates diverting period of dry weather o Water oHammer
runoff away from tank and cyclone and heavy oBrush
inlet. wind.

Trim and cut trees around | When required
tank.
When required
Replace rusted roofing.
When required
Fix holes for maximum
runoff.

When required
Paint if rust is present
using lead-free paint.

Gutters Clean and washout bird Check monthly and o Water o Brush
droppings, leaves, etc. especially after along | o Guttering o Screwdriver
with water. period of dry weather | o Gutter o Screws

and cyclone or heavy hanger o Hammer
Check and repair gutters. | wind. o Gutter o Nails
fittings oLevel
Add more guttering to When possible

increase water collected.

Ensure guttering is slanted | When possible
to ensure steady flow of
water to avoid pooling of
water, collection of dirt,

debris, etc.
Tank Clean. Once a year o Water o Brush
o Disinfectant | o Shovel
Repair leaks. When required o Cement o Wheelbarrow
o Sand o Saw
Disinfect. When contaminated o Gravel o Trowel
o Proper lid
Cut nearby tree roots. When required
Ensure lid is sturdy and When required

secure to prevent animals
and children from falling
in.
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Parts Ongoing maintenance How Often? Materials Tools
and repairs

Tap Fix leaking taps. If new When required oTap o Spanner
taps are needed brass o Washer o Wrench
taps are stronger. o Plumbing o Pliers

tape o Screwdriver
Sponge out excess water | When required o Glue
to ensure it does not pool o Rubber
or collect under tap. o Stones /
gravel
Place stones or gravel on | When required
bottom of collection area
to help drainage.

Downpipe | Repairing holes and When required o Stainless o Pliers
replace if screen is steel wire o Tin snips
damaged. mesh

When required o Twine
Ensure there are no gaps o PVC pipe
where mosquitoes can o Glue
enter or exit.

When required
Repair leaks at elbows.

Overflow Securely fasten mosquito | When required o Wire mesh o Pliers
screen over the end of the o Twine o Tin snips
overflow pipe/valve.

Ensure there are no gaps | When required
where mosquitoes can

enter or exit.

Repair screen if damaged. | When required

Fence Ensure fence is high and When required o Fencing o Nails
strong enough around wire o Hammer
tank and collection area to oPoles o Digging hoe
keep out pigs, dogs and
small children.

Repair any gaps or When required
damage to fence.

First Flush | Remove downpipe from Before starting to o PVC pipe o Pipe wrench

Devices tan inlet to divert water. collect water, and o Pipe fittings
Securely replace the especially after a long
downpipe after first flush. period of dry weather,

a cyclone or heavy
wind.

Adapted from Harvesting the Heavens- Guidelines to Rainwater Harvesting in Pacific Island
Countries; South Pacific Applied Geoscience Commission (SOPAC); 2005
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Advantages And Disadvantages Of The Rainwater
Harvesting Systems For Domestic Water Supply.

Advantages:

Disadvantages:

1. Convenience — Provides a supply at
the point of consumption.

2. Good Maintenance — The operation
and maintenance of household
catchments systems are under the sole
control of the tank owner’s family.

3. Low Running Cost — These are
almost negligible.

4. Relatively Good Water Impact —

Better than traditional sources,
especially for roof catchment.
5. Low Environment Impact -

Rainwater is a renewable resource and
no damage is done either to the
environment or to future supplies
through its introduction.

6. Reliable Supply — Rainwater is
readily available, depending on how
often it rains.

7. Simple Construction - The
construction of rainwater catchments
systems is simple and local people can
easily be trained to build these by
themselves. This reduces costs and
encourages community participation.

8. Flexible Technology — Systems can
be built to almost any requirement. Poor
households can start with a single small
tank and add more when they can afford
it.

1. Expensive — When compared
with alternative water sources,
where these are available, the cost
per litre for rainwater is frequently
higher.

2. Supply is Limited — Both by
the amount of rainfall and size of
catchment area.

3. High Initial Costs — The main
cost of rainwater catchment
systems is always wholly incurred
during the initial construction,
when a considerable capital outlay
is required.

4. Unattractive to Policy Makers
— Rainwater projects are always
far more bulky to administer than
single large projects, e.g. dam.

5. Supply is Easily Affected by
Droughts — Occurrence of long
dry spells and droughts will
adversely affect the performance
of rainwater harvesting systems.

6. Water Quality Vulnerable —
The quality of rainwater may be
affected by air pollution in the
surrounding areas of certain
industries. Contamination from
animals or bird droppings, insects,
dirt and organic matter can also be
a problem.

Adapted from Harvesting the Heavens- Guidelines to Rainwater Harvesting in Pacific Island
Countries; South Pacific Applied Geoscience Commission (SOPAC); 2005
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Checklist For Assessing The Appropriateness And Viability
Of Rainwater Harvesting

Desirable pre-conditions for rainwater harvesting Check | Remarks
projects.
Technical Feasibility

* |s the rainwater and catchment area
sufficient to meet demand?

= [s the design appropriate?

» Are skills or training potential available
locally?

Social and Economic Feasibility

» |[s there a real need in the community for
better water provision?

* |s the design affordable and cost —
effective?

* |s the community excited and fully
involved?

» Has the community experiences with
previous projects been positive?

* [s the community united in supporting
rainwater harvesting?

Environmental Feasibility and Health

= Will the project have an acceptable level of
environmental impact?

» |s the project designed to enhance the
environment?

= Will the project improve both the quantity
and quality of water available?

= Wil the project have a positive impact on
the health of the community?

Alternatives Considered

*= Have all reasonable alternatives means of
water provision been investigated?

» Has consideration been given to using
more than one alternative in combination?

Institutional Arrangement

» Does the community have the capacity to
manage the development and operation of
the system? (structure, system, knowledge,
skills, etc)

» Are there adequate local humans resources
to ensure the project continues to function
effectively once any external agency
assistance is withdrawn?

Traditional and Current Practices

» Has traditional rainwater harvesting
practices been considered?

»= Have existing approaches to rainwater
utilization and possible upgrading been
investigated?
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Guide To Sizing Of Gutters And Down Pipes For Rainwater
Harvesting System In Tropical Regions & Lessons Learnt

Roof area (m?) served Gutter width (mm) Minimum diameter of
by one gutter down pipe (mm)
17 60 40
25 70 50
34 80 50
46 90 63
66 100 63
128 125 75
208 150 90

Lessons learned on system components and design.

= Select tank material based on comparison of price, durability, availability
and community’s preferences.

» To ensure that tanks are durable, good quality clean, construction
material, which meets the required specifications, must be used.

» A solid foundation is essential for surface rainwater tanks and this can
also double up as the tank floor. A 02-04 cm reinforced — concrete slab
cast in two layers on the same day is normally sufficient.

= Tank walls can be constructed in several ways, including using bricks,
blocks or concrete poured in situ, and Ferro-cement.

= Proper constructions of gutters are essential and these must slope
evenly towards the tank.

= Apply simple-flush systems such as the manual or semi-automatic
methods.

= Ensure the installation of an access manhole, screen, overflow and also
a fence when required.

Lessons learned on operation & maintenance

» Rainwater harvesting systems that are well constructed, operated and
maintained will provide good quality drinking water without the need for
further treatment.

= Regular inspections of the system helps to maintain the water quality

» [Integrate water quality testing in follow up activities.

» |dentify the necessary tasks to maintain and repair rainwater-harvesting
systems.

= Awareness should be raised on the relation between water, hygiene
health.

= Perform simple absent-present tests like the H2S test and use results to
raise awareness in the community

*» Funding mechanism for ongoing maintenance and repair should be
identified as part of rainwater harvesting projects.

Adapted from Harvesting the Heavens- Guidelines to Rainwater Harvesting in Pacific Island
Countries; South Pacific Applied Geoscience Commission (SOPAC); 2005
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Comparison Of Different Storage Tank Types

Tank type Indicative Capacity Life Expectancy | Notes
price
Ferro-cement $2,500 FJD | Up to 150m?3 | If well built with | Tank built on
(Demonstration | for 11m?3 but typically | good quality site Larger
project Tonga) less than materials and sizes needs
12m3 maintained, can | welded mesh
Ferro-cement $2,000 FJD be 50+ years. or bars and
(Contractor for 11m?3 roof supports
Fiji) Minimum 8
days for
installation.
Concrete $5,000 FJD | If well built Can be pre-
for 10m3 with good fabricated or
quality cast on site
materials
and
maintained
can be 50+
years
Corrugated $900 FJD Up to 25m® | Can be less Corrosion can
galvanized for 10m3 than 2 years in | be a problem
steel corrosive galvanized
environments tanks should
but typically 5-8 | be painted
years. Well inside and out
maintained to prolong life
painted tanks and are not
can reach 20 suitable for
years but this is | coastal areas.
not typical
Polymer — $1,300 FJD | Upto10m® | Tanks designed
coated steel for 10m3 for rainwater
storage have
10 — 20 year
manufacturers
warranties
depending on
location
Plastic/HDPE | $2,500 FJD | Upto 25m® | 15— 25 years No joints,
for 10m? Limited lightweight, non
experience past | — toxic food
15 years but grade PE

some
manufacturers

now provide 25
years warranty
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Fibreglass $2,700 FJD | Typically Minimum 25 Complete with
for 10m3 less than years claimed inlet, outlet and
20m3 by overflow
manufacturers | connections
Brick and $2,000 FJD | Up to 6mé, if | Variable Constructions
Blockwork for 10m3 reinforced depending on on site usually
up to 175m* | design and utilizing  local
local conditions | skills and
and materials. materials. Uses
Some designs | more  cement
have failed than equivalent
within 2 years sized Ferro-
while others cement tanks
have lasted
more than 20
years
Wood $4,400 FJD | Up to 100m* | Manufacturer Constructed on
for 11m3 claims 80 years | site, can use
(excluding for the tank and | local labour
freight ex- 25 years for the | under
NZ) liner. supervision.

Concrete ring —
beam
foundation
required.

* These prices are estimates for Fiji in 2004. 1 FJD = USD 0.60. Costs for pre-
fabricated tanks do not include transport to site or cost of any foundation
requirements. Prices will vary greatly with time and location and cost estimates
for individual projects should always be calculated based on local conditions.

Adapted from Harvesting the Heavens- Guidelines to Rainwater Harvesting in Pacific Island
Countries; South Pacific Applied Geoscience Commission (SOPAC); 2005
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Managing Wastewater

Wastewater can be used to flush toilets, water gardens and even wash clothes. To reuse
wastewater helps reduces water bills, uses less water resources, and cuts down the amount of
pollution going into our waterway.

There are two types of wastewater
m Blackwater — is the term for sewage from toilets. It is best treated in septic tanks
and directed to sewers.
m Greywater — is wastewater from showers, basins and taps. Greywater can
require less treatment than blackwater. Greywater can be reused indoors for toilet
flushing and outdoor for garden watering.

Greywater
The quality of your recycled water depends on your treatment system, the water’s “first use” and
which chemicals are used in the home. To reduce your treatments you need to:

1. Minimize use of cleaning chemicals and use natural cleaning products such as vinegar,
salt or lemon.

2. Do not dispose of household chemicals down the sink.

3. Use a sink strainer in the kitchen to help prevent food scrap and other solid materials
from entering your wastewater.

4. Use a lint filter on the outlet from your washing machines.

5. Use phosphate —free liquid or environmentally friendly detergents.

6. Pre-filter to remove solids by using plumbing features such as sinks or strainers.

Re-using wastewater for flushing of toilet will save approximately 65 liters of potable water in an
average household a day.

Precautions
Greywater must be treated first and disinfected before storage and general reuse because:
m [t contains significant amount of pathogens which spread disease;
m [t can not be stored for longer than a few hours untreated as it begins to turn
septic and smell.

Treated wastewater can be reused to water gardens. Avoid watering fruits and vegetables with
re-cycled water if they will be eaten raw.
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Banana Circles- A Practical Wastewater Management
Activit

A Banana Circle is a simple composting method where several banana trees are planted around
a hole filled with any plant or organic waste, for example weeds, cut grass, pieces of sticks, etc.
Sometimes grey water from the kitchen and laundry is piped into the hole to feed the banana
roots. This circle can result in the growth of a healthy supply of bananas.

Steps to Setting Up the Banana Circle

Step 1

Decide on the best place for your banana circle. The circle will be about 2 meters in diameter and
will require a lot of water. It can be located at anyplace where there is an overflow of water (from
rainwater tanks, washing machines, or any other waste grey-water that doesn’t contain harsh
chemicals.)

Step 2
Dig a large hole 2 meters in diameter and approximately 80cm deep.

Step 3

Find some bananas! Or more specifically, find some banana suckers. You can easily get these off
from people who already have banana plants. You are looking for the small ones about 50cm in
height. You will need 7. Don’t be worried about pulling them out without soil around them. They
are very hardy and will take to their new surroundings easily.

Step 4
Evenly distribute your banana suckers around the perimeter of the hole (and not inside of the
hole) and plant them into the mound of soil you have created. Water them in well.

Step 5

Fill the hole with mulch, kitchen scraps, and any vegetation you can find. Spread these
materials well around the bananas too, so that in the end you can’t see a difference between
where the bananas are planted, and the hole. Keep plenty of mulch in the hole always.

Step 6

Fill the hole with as much water as you can. The bananas will suck it up and grow according to
how much they get! Put all your kitchen scraps, garden vegetation etc into the banana circle. It'll
be used as fertiliser.

Step 7

Each banana plant will give you one bunch of bananas. It will never fruit again, so cut it down at
the base, mulch all of it up, and feed it back into the hole. Each banana will throw suckers as it is
growing. Cut them all off until it has fruited.

Once it has fruited, allow one sucker per plant to grow. Decide which direction around the

perimeter you want your bananas to grow (it doesn’t matter which way you go, but be consistent
with all the plants) and allow one sucker per tree to grow.
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Case Study on Wastewater Management

Rubbish Pits and Wastewater Pits

The community of Nailega in the District of Namalata, Tailevu was concerned with the growing
number of people throwing bags of rubbish into the nearby river. Litter has been a major issue in
the community. This was discussed in the monthly village meeting and the community decided to
look into the matter and develop plans to minimize the problem.

It was realized in the meeting that some households do not have proper waste pits. The
community developed a waste collection plan. Rubbish pits and wastewater pits were built for
each household. They also built a rubbish pit for the community centre. The community centre
rubbish pit has a lid and is only used when functions are held at the community center.

Construction of a Waste Pit:

When constructing a waste pit, communities used the model that was introduced to them by
the Health Inspectors responsible for their communities. They used rejected drums and dug a
two meter hole to install the drum. A lid made out of flat iron sheets was welded to the drums to
protect flies from flying in and out of the pit. The drum was painted and a Waste Committee was
formed to be responsible for the maintenance and care for the waste pits. The waste pit installed
for the community hall had a lock to stop people from dumping their rubbish in it.

Construction of a Wastewater Pit:

Construction of the wastewater pit is similar to the waste pits except that the wastewater pits
have pebbles and rocks placed at the bottom of the pit. This pit is designed for wastewater only
that is discarded from kitchens. This includes wastewater from the sinks, water from cooked food
like cassava and taro. Often, people would dispose wastewater into drains or the edge of the
homes.

These are images of how the Wastewater (Banana
Circle) and Waste Pit would look like.
S
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Snapshots From HOPE (Helping Our Planet Earth) FlJI

Boubale Primary Suhuul success story is focused on wastewater 5 :
management. According to school HOPE teacher, “as part of HOPE At Naduna Arya Primary School, a lily pond was constructed for
this year we made a trough using old drums to collect water, The HOPE 2005. The water from the gutters was channeled into the

children use this to water the flowers around the school pond, which also has fish.
compound. This has really helped to reduce our water hill! “Since HOPE began students have become more aware of the
Children manage water and have heen encouraged to practice this need to conserve water, particularly in dry season. Future plans
at home.” for the school include more water conservation and waste

water mananement School HOPE coordinator

HOPE Water Conservation Actions! HOPE schools have
ekt S5 i developed many different Drip Irrigation projects.
At St. Augustine’s Primary School used-- T e
water from the taps flowed into a drum of [
sand which was filtered out into a separate
drum and used for watering the gardens. |

Innovative efforts from HOPE schools to
better manage water and waste water! Water
conservation activities have created major
changes in HOPE schools. Students are more
aware of the need to protect their precious
water resource!

At Uluibau District School, drums have been
placed under the taps collect waste water to
use in the gardens. Water is also drained into
nearby dalo plantations




WASTEWATER & WATER CONSERVATION
Snapshots From HOPE (Helping Our Planet Earth)
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| Stop all leaks! Check
community water supply
system from reservoir to
taps in homes for leaks.

] Plant the right plants; use
native plants, these are
suitable to local climate
and will have natural
mechanisms to absorbing
appropriate amounts of
water.

] Water only what your plants
need - do not water plants
just after rain or on windy
days

] Remove weeds and
unhealthy plants so
remaining plants can benefit
from the water saved.

In many cases, older,
established plants require
only infrequent irrigation.
Look for indications of
water need, such as wilting,
change of color, or dry soils.

Time watering, when possible, to occur in the early morning or evening when evaporation

is lowest.

Turn off unnecessary taps

Repair dripping taps, showers and continuously running or leaking toilets (check
washers).

Reduce the water used in toilet flushing by installing toilet tank displacement devices -
bottles, or bags. Use the half flush button on the tanks

Recycle rinse water from the kitchen sinks in gardens.

Do not use running water to melt ice or frozen foods. If necessary, use basins filled with
water.

Pre-soak utensils and dishes in ponded water instead of using a running water rinse
Wash vegetables in basins of water; do not let water run!

If using a washing machine, only wash full loads of clothes or change the machine
settings to suit your load of clothes!
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Step 1: Filling in the Details.

—/

SAMPLE INFORN

Sample
Number

q

o |

Location- place
where sample is

Fill in relevant information on the round sticker and ...

stick on the sample bottle. Be careful not to get the sticker wet.

Record your sample number, date, time, location and description of the
water sampled on the Recording Sheet.

Record any other information e.g. turbidity, smell, source of pollution, faulty pump etc.

Developed by Live & Learn Environmental Education for the Keeping Your Drinking Water Safe Community Toolkit.




Step 2: Collecting the Control.

A control is used to compare the colour change in the
test samples, and to ensure that the sample bottle is

—=a—
Fill up to this mark. not contaminated before use.
Water Level
should be 10ml
or slightly more You need to collect the control only once for each

monitoring programme.

Collect a sample of uncontaminated water e.g. distilled
water, bottled water, water treated with chlorine.
— This is to be used as the control.

There may be a slight change in the colour of the sample
to a pale yellow or light brown due to the colour change
T | of the reagent. This is normal.

Note: e Do not open the test bottle until you are ready to fill it with
your water sample.

® Make sure that no contamination occurs e.g. by touching
the mouth of the bottle.

\_/ ® Do not hold the bottle cap from the inside.




Step 3a: Collecting the Water Sample

From storage containers,
wells or rivers.

Rinse the container to collect the water several times

Collect the water sample from the container by filling the sample bottle
up to the mark.

Water Level
should be 10ml
or slightly more

Close the sample bottle. Make sure that no contamination occurs.

If you do overfill the bottle, do not worry. Your result will still be valid.




Step 3b: Collecting the Water Sample
From the tap.

Turn on the tap and allow the water to flow for 15 - 20 seconds.

Collect sample water from the tap by filling the sample bottle up to the
mark. Fill the sample bottle carefully, this is because the sample bottle

will fill very quickly to the marked line and may overflow.

Immediately close the sample bottle. Make sure that no contamination
occurs e.g. by touching the mouth of the bottle.
Do not touch the inside of the cap while handling it.

Do not worry if the water sample overflows. The result will still be valid.




Step 4: Checking the Results.

Place all the test samples in a dark place at room temperature.

Check the sample bottle at the same time each day for three
—_ i days to see if any colour changes has occurred.

Remarks e.g. turbidity; Day 1 ]
colour of water; distance

between water source Record the date and time of each observation on the recording sheet
and sources of p and your result for each day.

site survey;

survey; |

litter; d

Compare the water in the sample bottle with that of the water in the
control bottle to see if there is any colour change.

Use the H2S Colour Code to indicate the degree of contamination.

Note: Do not expose the sample bottle to direct sunlight. The sun’s rays can Kill
I { the bacteria inside and will affect the test result. Store in a dark place.




Interpretation of Results.

Result Card
O (-) If there is no colour change, this indicates that the water is clean
() no change and likely to be free from bacterial contamination.

O (+) slight change, the Pal
. (++) the Paperstrip is pa

. (+++) the Paperstrip and

== |

Result Carc_ll
O (-) no change

1

O (+) slight change, the Pa] (+) If the water sample or the paper strip has turned grey, there is a
possibility that bacteria, is present in the water. Wait for a few days
. (++) the Paperstrip is pa and check again.

. (+++) the Paperstrip and

= |

Result Cargl
—
O (-) no change

O (+) slight change, the Pa]
. (++) the Paperstrip is pa

. (+++) the Paperstrip and

(++) If the colour change is partially black than there is some amount
of bacterial contamination in the drinking water. You may want to set
up a regular monitoring programme and boil your drinking water!
Conduct a sanitary survey to check your water sourcel!




Interpretation of Results (continued.)

S— |

Result Cargl

O (-) no change

O (+) slight change, the Pa
. (++) the Paperstrip is paj

. (+++) the Paperstrip and

tanks or well and boil the water before you drink it!

you have eliminated the contamination!

Note: e Keep the test bottles stowed away from children! Do not put in a place where a

child can reach it!

* When you return the used test bottles, you will then get replacements.

e Do not open the used bottles!

(+++) If the paper strip and the water are noticeably black then there
is a very high risk of bacterial contamination in the drinking water,
therefore, it is not safe for drinking. Take immediate action!

(+++) If there is a fast reaction - that is, the water solution and
paper strip turned black overnight that means that, there is a high
probability of bacteria present in the water! Your water is
contaminated! You should clean out your water storage containers,

Check the sanitary survey for the source of contamination. Sample the
water in your well, tanks and containers again after this to check if



H2S Colour Code

@
(
@
@

(-) No change

(+) Slight change, the paper strip or water
sample has turned grey.

(++) The paper strip or water sample is
partially black.

(+++) The paper strip and the water sample are
noticeably black.

Developed by Live & Learn Environmental Education for the Keeping Your Drinking Water Safe
Community Toolkit.



What do your results mean?

(-) If there is no colour change, this indicates that the water is clean and
likely to be free from bacterial contamination.

(+) If the water sample or the paper strip has turned grey, there is a possibility
that bacteria, is present in the water. VVait fér a ﬁw dags and CIOBCI'( again.

(++) If the colour change is partially black than there is some amount of
bacterial contamination in the drinking water. You may want o ser up a
reqular monioring programme and boil your drinking warer! Condluct a
sanitar y SW‘UB_IJ fo ChBCk gour waler sour CB!

(+++) If the paper strip and the water are noticeably black then there is a
very high risk of bacterial contamination in the drinking water, therefore, it
is not safe for drinking. Take immediate action!

(+++) If there is a fast reaction - that is, the water solution and paper strip
turned black overnight that means that, there is a high probability of bacteria
present in the water! Your water is conaminated! You should clean our your
warer storage contairers, tanks or well and boil the water b?%re you drink if
Check the saniary survey for the source of contamination. Sample the water
in your well. tanks and containers again after this to check if you have
eliminated e contamination!

Developed by Live & Learn Environmental Education for the Keeping Your Drinking Water Safe
Community Toolkit.



