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Table of Contents 
Clean water is the backbone of any economic development. Lack of it limits 

the ability of the body to function properly. Unfortunately, more than a bil-

lion people in the world do not have access to clean water, leading to over 

25,000 preventable deaths everyday. “Drop in the Bucket” seeks to combat 

this epidemic by providing children with clean water. One of their particular  

tasks is to combat fluoride contamination. However, doing so in a scalable 

and cost-efficient manner remains a daunting challenge. 

Fluoride is a natural element in the world’s crust and is currently a pressing 

issue for villages around the world, especially in Africa due to their prox-

imity in high amounts near Africa’s water sources. Fluoride contamination 

can lead to Fluorosis, which can cripple joints. Fortunately, through the 

method of bone charcoal filtering, much of the fluoride from contaminated 

water can be removed.  

In this paper, we explore the use of community water filters in combating 

fluoride contamination. Specifically, we delve into the use of bone char as a 

filter and the production of it as a sustainable business. The Catholic Diocese 

of Nakuru in Kenya, who we will use as a model, has successfully imple-

mented this filtration method. Water committees and water kiosks are both 

good vehicles to sustain water filtration, while micro-financing has the po-

tential to scale the project out in a faster, more cost-effective manner. Our 

hope is that the use of these methods will provide more people with clean 

water and thus save thousands of lives a day, while raising the quality of life 

in the world.   
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More than one billion people do not have access to clean drinking water. A child dies 

every 15 seconds because of a lack of clean water. Children often are forced to walk sev-

eral kilometers to find water, which usually is not clean, and may contain harmful chemi-

cals. Providing clean water should lead to definite health and economic benefits for those 

previously without it. 

 

Clean drinking water is essential for proper health. Water is needed for many of the essential processes that keep the 

body running, such as filtering out certain toxins and digestion. Water also helps humans maintain a safe body tempera-

ture, metabolize fats, transport nutrients, and lubricate organs. 

 

Water is even more essential in poverty-stricken areas. Lack of clean water can result in the following: an increase in 

the infant mortality rate, a decrease in productivity, poor overall nutrition, blood clots, headaches, arthritis, heartburn, 

and possibly hypertension and heart disease. It is difficult for the average person in Sub-Saharan  to consume the recom-

mended 64 ounces per day of clean drinking water that is essential for keeping the body functioning appropriately.  

FLUORIDE CONTAMINATION 

Fluoride is a naturally occurring chemical.  Roughly 

0.06-0.09% of the earth’s crust contains fluoride.  Low 

levels in water or dental products can have beneficial 

effects on a person’s health.  Fluoride is a chemical 

that helps protect tooth enamel.  Some countries insert 

low levels of fluoride into the drink-water in order to 

protect against certain dental illnesses. 

Although this chemical is useful for dental care, it can 

have devastating affects on the human body if too 

much fluoride is consumed.  Reports of high concen-

trations of fluoride in a country’s water source have 

come from countries such as India, West Africa, Thai- 

 

 

“A child dies 

every 15 seconds 

because of a lack 

of clean water” 

Effects of Fluorosis on teeth 

 

land, China, and West Africa.  Some of the adverse ef-

fects caused by high levels of fluoride in drinking water 

range from Dental Fluorosis which turns teeth brown 

and cause pitting, to crippling Skeletal Fluorosis.  Skele-

tal Fluorosis occurs when joint movement becomes lim-

ited as well  
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Because there is a high level of fluoride in the water, 

measures must be taken to make the water safer. 

Currently there are numerous filtering systems that 

can remove fluoride.  To have a functioning filtering 

system in continents like Africa, the filtering device 

must be functional, usable and cost-efficient.  Of the 

numerous filtering devices available, bone charcoal 

filters are one of the most cost-effective. 

 

BONE CHARCOAL FILTERS 
 

The main components of bone charcoal are Calcium 

Phosphate, activated carbon, and Calcium Carbon-

ate.  The bone charcoal functions as a sponge and 

absorbs the fluoride, removing it from the drinking 

water.   The most common type of filter model is the 

use of a tank or drum.  Since it takes time for the 

bone charcoal to absorb the fluoride (known as resi-

dence time), using a batching method is one of the 

most effective systems for this filtering device.   

as the crippling of the spine and major joints which 

leads to making a person disabled.  Skeletal Fluoro-

sis is a leading cause of death in countries such as 

those in Africa. 

 

WHY IS IT A PROBLEM? 

In many geographic locations, especially areas in 

Africa, there is a high quantity of fluoride-bearing 

minerals. 

These fluoride-bearing minerals are often igneous 

and metamorphic rocks such as granites and 

gneisses.  Due to this, many of the natural drinking 

water sources are tainted with fluoride.  Roughly 

66% of the sampled water sources in Kenyan have 

more than Kenyan’s national standard, set at 1.5 mg 

F/L. 

 

 

“Bone Charcoal functions as a 

sponge; it absorbs the fluoride, 

removing the fluoride from the 

drinking water” 

     66% (130) of the boreholes drilled by CDN in Kenya  

have fluoride concentrations >1.5 mg/L, which is more 

than the safe amount. 

34%

9%
19%

38%

Fluoride Concentration in Raw 
Water sampled by CDN

<1.5 mg F/L

1.5-3 mg F/L

3-10 mg F/L

>10 mg F/L
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Background Continued 

Seen below, water treated by a bone charcoal filter  

 

leaves only between .1 to 1.5 mg F/L about 71% of the 

time, which is a drinkable level of fluoride. 

However, there are still problems with the use of bone 

charcoal filters, since it is difficult to know when the 

entire batch is saturated.   

Poorly prepared bone charcoal will cause the water to 

have a horrible odor, taste, and discoloration which 

can lead a community to reject the entire filter process.  

Of the solutions available to remove fluoride, bone 

charcoal matches closest to the technical ability and 

resource availability in continents like Africa. 

Removal of the Fluoride 

In order to create clean access to water for people in rural areas we must be able to implement a system of sustain-

able water purification.  By combining Drop in the Bucket’s idea of creating local water committees with the system 

created by the Catholic Diocese of Nakuru, Drop in the Bucket will be able to treat enough water on a wide-scale.  

This can be accomplished by creating community filters, establishing water regulation committees, and water ki-

osks. 

36%

19%

16%

29%

Fluoride Levels in Treated Water

<0.1 mg F/L

0.1- 0.5 mg F/L

0.5-1.5 mg F/L

>1.5 mg F/L

     66% (130) of the boreholes drilled by CDN in Kenya  

have fluoride concentrations >1.5 mg/L, which is more 

than the safe amount. 
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Removal of the Fluoride Continued 

COMMUNITY WATER FILTERS 

The main source of water for many rural people is un-

derground well water.  This type of water is full of 

minerals and fluoride which can harm the human body 

in levels higher than one and half milligram per fluid 

liter.  By using bone charcoal filters we are able to 

bring water filtration to rural areas.  By implementing 

the techniques of water filtration used by the Catholic 

Diocese of Naruku Drop in the Bucket will be able to 

process enough clean water for an entire village and 

“supply 1000 to 5000 people with  clean water for 

drinking and cooking” per filter.  As a result, villages 

will be able to get the water they need. 

 

Community filters typically cost from $4,000-10,000 

dollars per village according to the Catholic Diocese 

of Naruku.  The construction of a community filter 

takes around ten days and then can be connected to a 

water supply such as a kitchen in order to create an 

even more clean and efficient clean water source. 

  

The institutional filters would use bone charcoal fil-

tration.  Through this process, bone charcoal is used 

to absorb impurities in the water.  On the next page 

is an example of a completed community bone char-

coal filter. 

The current community water filters created by the-

Catholic Diocese of Nakuru do not require daily 

maintenance.  By creating a water filtration system 

that requires very little 

maintenance the Catholic 

Diocese of Nakuru has en-

abled their water filtration 

system to be replicated in 

other areas in need of water 

clean enough for drinking 

“Using community water filters, Drop 

in the Bucket will be able to “supply 

1000 to 5000 people with clean water 

for drinking and cooking per filter” 

Diagram of a community water filter 

Completed Community Bone Charcoal Filter 
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Scaling and Sustaining the Process 

USE OF  WATER COMMITTEES  
 

The obstacle that arrives with spreading the use of 

community bone charcoal filters is the fact that there 

needs to be somebody to  monitor when the filter 

needs to be changed. 

 

Drop in the Bucket’s current practice of helping to 

form local water committees will help to insure that 

the community water filtration systems are a sustain-

able resource of clean drinking and cooking water. 

Currently Drop in the Bucket requires local commu-

nities located near water sources to be involved  in   

the creation of, funding and upkeep of their water 

resources.  In particular, Drop in the Bucket requires 

local communities to donate land, provide clay 

bricks, establish a reserve fund, and assist the build-

ers where they can.  In doing so, Drop in The Bucket 

has been able to make the water resources sustain-

able. 

A successful water committee would be responsible 

for maintaining the de-fluoridation filter.  Accord-

ing the to Catholic Diocese of Nakuru, bone char-

coal for community filters would need to be re-

placed every two to six weeks depending on the vol-

ume of water treated.  The local water committee 

would be responsible for maintaining the commu-

nity filter after installation. 

Drop in the Bucket has been able to form strong wa-

ter committees in the areas where they have dug 

new wells and created water sanitization systems.  

In implementing the same principles of forming a 

water committee, Drop in the Bucket will be able to 

provide clean drinking and cooking water to larger 

communities. 

 

“community filters would need to be 

replaced every two to six weeks” 

Community water filters, as demonstrated through the filtration methods of the Catholic Diocese of Nakuru, 

are cost effective methods to filter fluoride from water. It only costs 70 cents to filter 1,000 liters of water. 

However, there is still a need to monitor the filters to ensure they are still working. In addition, we want to be 

able to spread this out in a more scalable method. Thus, we explore the use of water committees and water ki-

osks to sustain the process, while using micro-lending to perhaps scale it out further and more effectively. 
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WATER KIOSKS 

In order to implement a sustainable water resource 

a source of income must be available.  In particu-

lar  water kiosks would allow a local community 

to sell their fluoride free water in order to help pay 

for the  cost of the community filter and replace-

ment bone charcoal.  For Drop In the Bucket, add-

ing a water kiosks to their sanitization initiatives, 

they would be able to make bone charcoal filtra-

tion viable for larger communities. 

The Catholic Diocese of Nakuru, Kenya has been 

able to successfully implement water kiosk into 

their water sanitization system.  The community 

water filters can filter 1000 liters of water for 

about 70 cents (USD).  Through their kiosk the 

CDN can sells “20 L of water ...between 2 to 5 

(.03-.07 cents (USD))”. In terms of profitability, 

through a water kiosk,  a village can make 2-4 

times the cost of production. This money can be 

used to purchase additional bone charcoal and 

make the water sanitization process more sustain-

able. 

 

 

 

Scaling and Sustaining the Process Continued 

“through a water kiosk,  a village 

can make 2-4 times the cost of 

production.” 

In addition to creating a 

source of revenue for 

local communities a wa-

ter kiosk could also 

serve as a place where 

information could be 

disseminated to the 

community about the 

importance of water 

sanitation and health in 

general. 

A sustainable system for water sanitization can be de-

veloped for use by villages through joining aspects of 

Drop in the Bucket with the filtration system and dis-

semination system created by the Catholic Diocese of 

Nakuru. 

 

One of the biggest developmental aid success stories 

has been Mohammad Yunus of Bangladesh and the 

Grameen Bank. With the Grameen bank, Yunus pro-

vides no interest microloans to the poor, giving them 

the credit they need to start building for themselves a 

better future.  As of July 2007, Grameen Bank has 

issued $6.38 Billion to 7.4 million borrowers as well 

as provided 260,000 rural poor with cell phones.  

MICROFINANCING 
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Yunus identified a need of the poor: low-interest credit, 

tested out a solution, and experienced strong positive  

 

 

Scaling and Sustaining the Process Continued 

Microfinance advertisement, India 

attributable results.  

Microfinance can be a key source of alternative fi-

nancing for water sanitation projects.  The system of 

water filtration, which we are proposing to imple-

ment, is able to create a source of revenue from the 

sale of clean water at their water kiosk.  By creating 

cash flow the project will be able to pay back a mi-

crofinance loan.  By implementing microfinance ap-

plications Drop in the Bucket will be able to expand 

their resources and be able to reach more communi-

ties around the world by implementing the resources 

of microfinance into their water sanitization projects. 

Next Steps 

SUMMARY 

Clean water is crucial in building strong thriving communities. However, fluoride contamination remains a prob-

lem, especially in India, West Africa, Thailand, and China.  In the areas they have been involved in, Drop in the 

Bucket has been able to form strong water committees by digging new wells and creating water sanitization sys-

tems.   

However, there is a clear need for scalability and maintenance of operations in a method that is sustainable. For 

that, establishing water communities and water kiosks is necessary.  
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Next Steps Continued 

The Catholic Diocese of Nakuru is leading the 

way in sustainability. According to diocese, com-

munity filters cost $4,000-10,000 dollars per vil-

lage, a costly endeavor. In addition, the filters re-

quire little maintenance and can be replicated in 

other nearby villages. 

Another alternative would be to produce the water 

at a lower price and selling what is left over.  1000 

liters of water would cost about 70 cents (USD) to  

produce and can sold on the market for a  price of 

between 1.5 and 3.5 dollars (USD) 

 

RECOMMENDATION 

In order to implement a sustainable clean water 

resource for the villages that need them, we rec-

ommend one of two options. The first option re-

quires the establishment of a water community 

that heads the fluoride decontamination process. 

They would produce their own bone charcoal and 

sell excess bone charcoal and clean water to 

neighboring villages through the kiosk. The moti-

vational factor for the water community is to help 

their village, have clean water and make a profit. 

The second option would be to also establish a 

water community through entrepreneurship. Drop 

In the  Bucket would give aspiring entrepreneurs  

microloans (after having established the wells) and teach 

them how to set up a bone charring business. Mi-

croloans have worked in the past, and could be effective 

in establishing long-term sustainability. 

Boy washes 

hair from the 

well 

CONCLUSION 

Drop In The Bucket makes it a mission of theirs to es-

tablish clean drinking water to as many people as pos-

sible. However, with so limited resources, it is impor-

tant to build infrastructures that are sustainable and 

scalable. By making the development of clean water a 

sustainable business through the use of Water commu-

nities and Kiosks, that difficult task can be obtainable.  

It is no easy task. After adopting one of the alterna-

tives, it is still going to require the establishment of 

wells and good instructions. There’s going to have to 

be monitoring systems in place to make sure every-

thing stays well. However, if it is successful,  Drop In 

the Bucket will have changed thousands and thousands 

of lives for the better.  
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About Drop In The Bucket 

Drop in the Bucket is a non-profit organization located in Los Angeles, focusing on providing clean water to vil-

lages around the world, primarily in Sub-Saharan Africa. One child dies every 15 seconds from  lack of clean wa-

ter, and Drop in the Bucket attempts to combat this by  installing wells and sanitation  systems throughout 

schools in Sub-Saharan Africa. You can find  out more about them at  http://www.dropinthebucket.org 

Healthy Happy Kids from Kidilani Primary 

School where Drop in The Bucket built a well 

Students at Wiodyek Primary School carry water 

from a well built by Drop in the Bucket 
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The appendix section contains the resources used for this document  
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