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l. Introduction

What is wrong with untreated water?

Water drawn from rivers, lakes, swamplands, boreholes, and cisterns is often contaminated and
can cause illness upon ingestion. Waterborne diseases - those caused by the ingestion of con-
taminated water i are a major public health issue in many parts of the world. According to the
World Health Organization, lack of access to potable (drinkable) water contributes to approxi-
mately 80 percent of premature deaths in developing countries (WHO, 2009).

Although waterborne diseases are easily and quickly spread from person to person, the trans-
mission of these diseases can be controlled through practical and low cost methods. Filtration,
boiling, and the addition of household bleach are ways to remove harmful contaminants from
water and ensure that you and your family are consuming clean water.

What are ceramic water filters and how do they benefit communities?

Ceramic water filters are simple, inexpensive and highly effective water filtration systems that
clean water using a ceramic pot painted with a solution called colloidal silver. When used prop-
erly, filters eliminate 99.98 percent of disease-causing organisms from water, making it safe to
drink (PFP, 2006).

Access to clean, filtered water can improve overall health and quality of life. Children suffering
from waterborne illnesses often miss school. Sick adults are often unable to work or care for
their children. Family, friends, and neighbors of the sick may take on extra responsibilities to
assist those who are ill, thereby increasing the likelihood of becoming infected themselves. By
using ceramic water filters, entire communities will benefit; individuals will be healthier and com-
munities will be more productive.




Il. Waterborne Disease

Drinking contaminated water often leads to disease.

Water can be contaminated with human, animal, or chemical wastes. In general, it is best to
assumes that untreated water is contaminated and drinking it could make you sick. Untreated
water is water that has not been filtered, boiled, chlorinated or otherwise purified.

A communityodés water supply can become

e Untreated sewage is deposited or flows into rivers, streams or lakes

o Agricultural chemicals, pesticides, and industrial wastes flow into the water supply
« Animals or humans bathe or leave excrement in or near the water supply

« Dead fish, birds, or other animals are left to decay in the water supply

o Flies come into contact with the water supply

« Containers holding water are not kept clean

« Filtration devices are not properly cleaned or maintained

How are waterborne diseases transmitted?

Waterborne diseases are caused by microorganisms (also called microbes). Microorganisms
are tiny creatures that are too small to be seen without a microscope. Bacteria, protozoa, and
viruses are types of disease-causing organisms, referred to as pathogens. Pathogens infect
humans and animals, and can cause serious illness and sometimes death.

Waterborne diseases are transmitted from person to person through what is called the fecal-oral
route of transmission. The pathogens travel
mouth through various intermediaries, such as untreated water, flies, or hands. Once the micro-
organisms are ingested, they cause illness in a new host, completing the cycle of transmission.

Some diseases, such as Typhoid fever, are also transmitted through urine.

Exposure to untreated water can also lead to diseases caused by helminthes (worms). These
diseases are called water-based diseases. Organisms causing water-based diseases normally
infect humans by ingestion or skin penetration, and usually leave their host via feces, urine,
and/or sputum. Snails often carry these parasites. Many worms can be seen by the naked eye
but some are small enough to require the use of a microscope.

Oil, pesticides and other industrial and household chemicals that run into the water supply may
contribute to the spread of waterborne diseases by harming the natural environment and creat-
ing favorable conditions for infectious microbes to breed. For this reason, it is important to re-
frain from dumping chemicals into lakes, rivers, or streams.
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What are the symptoms of waterborne diseases?

Diarrhea is the primary symptom of waterborne illness. Other common symptoms include nau-
sea, vomiting, body aches, and fever. Although anyone can become infected with a waterborne
disease, children are the most susceptible population. Children are more likely to die from wa-
terborne diseases than adults and require special care when they are sick.

Diseases caused by the ingestion or penetration of worms have many of the same symptoms
as waterborne illnesses, including diarrhea, abdominal pain, fever, and cough.

Diarrhea and vomiting can quickly lead to dehydration. Dehydration is when the body loses wa-
ter and electrolytes. Although anyone can become dehydrated, children are most susceptible.
Symptoms of dehydration include thirst, decreased urine output, dark-colored urine, headache,
dizziness, dry mouth, lethargy, fainting, and seizures. Treating dehydration will be discussed in
the following pages.

Some important waterborne diseases are:

. Campylobacteriosis

Infectious agent: Campylobacter jejuni/Campylobacter coli (bacteria)
Symptoms: diarrhea, nausea, vomiting, abdominal pain, fever

. Cholera

Infectious agent: Vibrio cholerae (bacteria)
Symptoms: watery diarrhea, nausea, vomiting
. Typhoid Fever

Infectious agent: Salmonella typhi (bacteria)
Symptoms: diarrhea, constipation, headache, fever, chills, weakness

V. cholerae

. Dysentery
Infectious agent:Shigella dysenteriae (bacteria)/Entamoeba histolytica (protozoa)
Symptoms: bloody diarrhea, vomiting, fever

. Cryptosporidium

Infectious agent: Cryptosporidium parvum (protozoa)
Symptoms: diarrhea
. Giardiasis

Infectious agent: Giardia lamblia (protozoa)
Symptoms: diarrhea, gas
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. Hepatitis

Infectious agent: Hepatitis A Virus/Hepatitis E Virus
Symptoms: fever, weakness, abdominal pain, nausea, jaundice

(CDC, 2008, Issa, 2008 & WHO, 2009




Prevention of waterborne disease

The best way to prevent waterborne disease is to drink only clean, potable water. Detailed in-
formation on treating water using ceramic water filtration is discussed in the following pages.
Alternative methods, including boiling and treatment with household bleach, are also mentioned.

Purified water should also be used to wash fruits and vegetables. As an extra precaution, pro-
duce can be peeled and thoroughly cooked. Before handling food, it is important to wash your
hands with clean water and soap, as proper hand washing can significantly reduce the spread
of disease. Hand washing is also necessary after potential contact with human or animal waste
and whenever hands are visibly soiled.

Bathing and swimming in rivers, lakes or streams may also cause disease. Worms living in wa-
ter can infect individuals by penetrating the skin or by being swallowed with a mouthful of water.
As mentioned previously, snails are common hosts for many parasites. Because snails are at-
tracted to stagnant water, building fast-flowing streams and eliminating water behind dams may
help in the prevention of these diseases (The Population Center, 1998).




Treatment for waterborne diseases

It is important for individuals with symptoms suggestive of waterborne disease to promptly seek
medical attention. Some waterborne diseases will subside with time but many require medicine
such as anti-bacterials or anti-parasitics. A trained medical professional will be able to deter-
mine what type of treatment is necessary.

The symptoms of a few waterborne diseases, such as Typhoid fever, can mimic those of ma-
laria. Because it is often difficult to make an accurate diagnosis based on symptoms alone, it is
best to confirm with laboratory tests (water Engage, 2006).

It is important to replace lost fluids as soon as diarrhea begins. This is especially true in chil-
dren. To prevent dehydration, ensure adequate fluid intake with liquids such as tea, soup, rice
water, or fruit juices.

If a person is experiencing moderate dehydration, the World Health Organization recommends
treating them with oral rehydration therapy (ORT)- the replacement of fluids and salts.

Treating dehydration with oral rehydration solution (ORS)

1. Wash your hands with soap and clean water
2. In a container, prepare a solution of:

« 8teaspoons of sugar
« 1 teaspoon of salt
« 1 liter of PURIFIED water

3. Stir until all sugar and salt has dissolved
4. Give the solution to dehydrated individuals by mouth as needed, in small amounts
5. Discard and make a fresh batch of ORS every 24 hours

Pay careful attention to the ratio of sugar to salt when preparing this solution. Extremely high
levels of salt can cause convulsions. In addition, a solution that tastes too salty may be refused
by a child. If you are concerned about the concentration of salt, taste the solutioni it should
taste no saltier than tears.

Sugar will aid in the absorption of salt and is a necessary component of the solution. Too much
sugar, however, may worsen diarrhea. If white sugar is unavailable, molasses and other forms
of raw sugar may be substituted.

ORS will not stop or shorten the duration of diarrheal iliness, it will only replace fluids and salts
that have been lost through diarrhea and vomiting.

If the person vomits after drinking ORS, wait ten minutes and administer it again. Normally,
vomiting will stop. If vomiting continues, seek medical attention.

It is important to take children and adults with severe dehydration to a medical clinic, as they

may need intravenous fluids- fluids injected directly into veins
(Rehydration Project, 2008 & Spandorfer, 200




lIl. T he Colloidal Silver Ceramic Water Filter

How does a colloidal silver ceramic filter work?

A colloidal silver ceramic filter provides potable water by filtering out dangerous microorgan-
isms. The filter consists of a ceramic pot, called the filter element, placed inside a plastic
bucket, called a receptacle. The pot is painted with a special solution called colloidal silver,
which kills bacteria. Tiny pores in the ceramic pot allow water i but not parasites or bacteria -
to pass through. The bucket has a lid to help prevent contamination and a plastic tap to facili-
tate access to the filtered water.

When contaminated water is poured into the filter, microorganisms become trapped in the ce-
ramic pot and only potable water is allowed to flow through the spigot . Protozoa, helminthes,
and most bacteria are too big to pass through the pores and are effectively filtered out. Bacte-
ria that are small enough to pass through the pores are inactivated by the colloidal silver and
become incapable of reproducing.

Although the pores are very tiny, they are not small enough to filter out most viruses. The col-
loidal silver may inactivate some viruses, although more research is needed to determine its
effectiveness against viruses. The filter is not effective in removing metals or pesticides.

The filter has the capacity to meet, on average, the daily drinking water needs of a family of 6
people. It filters water at the rate of 1% to 2¥% liters per hour.

When teaching the public about filter use and maintenance, it is important to correctly identify
the different parts of the filter. Please refer to the diagram below.

It is clearer to refer to water as fAunfilter
are often used to express the appearance of water and not the extent to which the water is
contaminated with microorganisms or chemicals (Lantagne, 2001).

The Filter
Lid —
Filter Element
v
Receptacle -
Spigot
Filtered =

Water
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Filtration is one of several ways to make water safe to drink.

Other methods for purifying water include boiling and treatment with household bleach or bleach
-like solutions sold in supermarkets. Before using the methods below, visibly dirty water should
first be strained using a clean cloth.

Boiling
« Boil water for 3 minutes.
o Cool (do not add ice).
« Add a pinch of salt for better taste.

Household bleach
« Add 1/8 teaspoon regular, unscented, liquid household bleach per gallon water
« Stir and wait 30 minutes before drinking.
« For commercial solutions containing bleach, such as Waterguard or Pur, please refer to
the directions on the container.

Method Advantages Disadvantages
« Kills bacteria and parasites « Must be properly maintained and
« Removes sediment replaced every 3 years
Colloidal Silver « Filtered water can be used « Does not remove viruses or chemicals
Ceramic Water Filter | immediately « May clog easily
« Simple, requires no special « May require large amounts of fuel
. equipment e Time-consuming
Boiling « Kills bacteria, parasites and
viruses
« Kills bacteria, viruses and « May not kill Cryptosporidium parasites
Bleach most parasites N » Potent c_hemical
« Treats large quantities of « Must wait for water to be treated
(Waterguard, Pur) -
water at once
« Inexpensive; easy; lightweight | (CDC, 2007, EPA, 2006 & Oldham, 2008)




V. Filter Use

Touching any of these surfaces with dirty hands may contaminate the filter:
e The outside of the ceramic pot
e The inside of the receptacle
e The faucet

Always wash and rinse all filter parts with filtered or boiled water.

Directions for preparing a new filter for first -time use:

1) Wash hands with soap and clean water.
2) Wash lid of receptacle with soapy water. Rinse well. Place ceramic pot on lid.
3) Clean receptacle in one of two ways:

IF RECEPTACLE IS PLASTIC:

1. Clean with soapy water. Rinse well.

2. Disinfect using a chlorine solution (1 tablespoon chlorine per gallon clean water).
3. Leave the solution in the receptacle for 30 minutes.

4. Drain the solution through the tap.

IF RECEPTACLE IS CLAY:

1. Prepare a chlorine solution (1 tablespoon chlorine per gallon clean water).
2. Scrub the receptacle using the chlorine solution and a toothbrush.

Do not use soap to clean a clay receptacle.

3. Let the chlorine solution sit in the receptacle for at least two hours.

4. Drain the solution through the tap.

Disinfect only the receptacle and  never the ceramic pot.

4) Fill filter element with potable water and allow it to filter through.
Repeat this twice more and dispose of the water. The filter is now ready for use.

Directions for everyday filter use:

1) Find a suitable location for the filter. The filter should be off of the ground and somewhere
where it will not be easily damaged. If possible, secure the filter to a wall/post.

2) Pour unfiltered water into the filter element. If the water is visibly dirty, a thick cloth may be
tied over the filter and used as a strain. The filter will perform its job faster if the ceramic pot is
filled with water.

3) Keep the lid on to keep away flies, mosquitoes, dust and other contaminants.
Do not filter chlorinated water through the filter element except when cleaning.
Over time, chlorinated water will erode the silver and may lessen its antibacterial properties.




VI. Filter Maintenance

Cleaning the Filter

Clean the filter once each month  or when the flow rate slows noticeably. Scrubbing the ce-
ramic pot more often will increase the likelihood of contamination. In addition, each time the ce-
ramic pot is scrubbed, a small amount of clay/silver is lost.

To clean the filter:

1) Wait until the ceramic filter element is empty and has finished filtering before beginning
the cleaning process. Do not remove the filter element while it contains water.

2) Wash hands with soap and clean water.
3) Using soapy water, clean the lid. Set the lid out to dry, with the inside surface facing up.

4) Lift the ceramic filter element from the receptacle.
Touch only the rim and NEVER handle the filter element with soiled hands.

« If using a plastic lid, place the ceramic pot on top of the lid.
« Ifusing a ceramic lid, find another clean surface to set the pot.

5) Using water, scrub the inside of the ceramic pot with a brush. Do not use soap.
6) Clean and disinfect the receptacle with chlorine solution as discussed previously.
7) Place the ceramic pot into the receptacle as soon as it has been cleaned.

Replacing the Filter

Replace the ceramic pot in ALL of the following circumstances:

o Ifit becomes cracked. (Even the smallest crack may allow bacteria to pass through.)
« If the flow rate becomes too slow and is not increased by cleaning
o After three years

If the receptacle, lid, or tap become damaged, they should be replaced as well.

If the filter is maintained properly, it should last for approximately three years
(IDE & PFP, 2006)
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