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THE PROBLEM

The world faces a massive water cridiBere is no end in sighRight now, more
than 1 billion people on Earth do not have access to the most basic human
necessity: safe clean drinking water.

1 1 out of 6 people in our world today lack safe drinkingvater.

1 Before the sun sets today 5,000 children will die from bad water
inadequate sanitation and poor hygiene. This is the equivalent to 20
jumbo jets full of kids crashing every day.

1 According to a United Nations report issued in 2006 almost 2 million

children will die each year from wateelated diseases. The reportltd it
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Every 15 seconds a child dies from bad water.

More kids die from diarrhea and than from malaria each year.

It is estimated that half of the hospitals in the world are filled with people

suffering sickness and misery from bachter.

1 Inthe past 10 years, diarrhea from bad water has killed more children than
all the people lost to armed conflict since World War I1.

T The World Health Organization (WHO) estimates that 94% of these
diarrheal cases are preventable through modificais to the environment,
including access to safe wateitp:/en.wikipedia.org/wiki/Water_purification
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A SOLUTION

Kurt Dahlin has combined two simple techniques for treating contaminated
water at the most rural level. Reducing deaths from waterborneases is a
major public health goal in developing countries. With just a hand full of wood
charcoal, some recycled plastic bottles and a sunny2daynost anyone can have
clean water in one day.

One billion people each day drink untreated and contaminateder. Each and

every day on the calendar 5,000 children die from bad water. What is needed is a
simple way that the poorest of the world can clean their own household water
supply. The TRUSTED Water Filtratimethod that combines a homemade

charcoal filer and the SODIS method is the micro solution to a global problem.
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Turbidity Reduction Unleashes Solar Techndio@liminateDisease
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water to ultraviolet (UMW) radiation via sunlight to kill wateloorne microbes that
compromise human health.Water is placed in cleaecycledplastic bottles and
exposed to the sun for 6 hour€ver 20 years of research and implentetion

have proven th& / $ ) Béthod to be an effective and inexpensitechnique

for treating contaminateddrinking water in underdeveloped area8ccess to

clean waterns especially important because the number one Kkiller of children in
developingcountries iswater-bornedisease, which causeliarrhea and
dehydration. However, the3 / $ ) rBéthod isineffectiveto kill bacteria and
viruses m highly turbid or cloudywater, such as water collected from a lake

pond, swamp river, or rain runoff Millionsand millionsof peoplehave nearby
water sources, yet they stdtruggle forcleanwater every dayecauseheir

water supplesareturbid far above the levels to utilizZEA 3/ $) 3.1 | AOET 4
What is needed is a first step priorteet3 / $) 31 O foAuFHitidnty O A
reduce turbidityin order for the solapower toeffectivelysanitizethe deadly
pathogens The goal is to provide simpleand TRUSTEWay to purify water
collected from pollutecand murkywater sources.

Kurt Dahlin, President of Water Weflsr Africa has tested simple water

filtration deviceto decrease turbidity itontaminatedwater prior to treatment

by the3 / $ ) @éthod. Usingcommonwood charcoal from a fireplace

handful ofcotton, andan ordinary plasti¢PET) water bottleDahlin produceda

simple methodto filter dirty waterfor free. Most water and soft drink plastic
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inside the recycling symboHis field work showed that the homemade fation
devicesignificantly reduced water turbiditgnough for the SODIBE method to

destroythe deadly bacterid. coli.The filtration devicealsosignificantly
improvedappearanceanddecreasedinpleasant odos enhancinglrinkability.
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Turbidity is cloudinessrchaziness caused by individual particles, called
suspended solids, floating in the water. Some suspended solids are large or
heavy and settle quickly to the bottom of a container, but others may never
settle. Viruses and bacteria can attach themseheethe suspended particles
and use them like tiny shields against thealing power ofJVAradiation. If the
tiny suspended particles are removed, ttleadlymicrobes can be more easily
destroyed by U¥Aradiation. Turbidity is usually measured in nephektar
turbidity units (NTU). Tie World Health Organization (WHO) recommends that
drinking water not exceed 5 NTWVA disinfection methods, includinODIS h
cannotsuccessfully disinfect water with a turbidity level above 30 NTU.

Letting watersettle for several days after collection can reduce turbidity. B

daily need for water is so great thiw villagerswill leavefull buckets sitting
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microbes may continue to live feseveral days. The mere action of scooping

water out of a bucket is enough to stir up the gliding microbes that mayave

settled to the bottom. What is needed iSTRUSTEDRvay to reduce turbidity in
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viruses.

Dahlinproduced a watefilter using adiscarded 3z2unce plastidottle, cotton,

andwood charcoal. Using a utility knifePahlincut the bottomthird off of the

plastic bottle. Thenverted bottlethen becomesa funnel.He placeda handful of

cotton in the neck of the bottle and overlaid it wittihout 3 inches of crushed

wood charcoal from his fireplacetHe wantedto test a water filtration method

usingonly materials that could be reasonably availableet@nthe most remote

villages.

First Test Confirms Turbidity Reduction

On April 20, 201Kurt Dahlincollected water from a local storm water retention
basin. The pondis home to a myriad of birds, fish, turtlesnakes, mosquitoes,
ducksandalso collectgyritty runoff from city streetguttersand sewersThe

water had a greenish cast, brackish smell, and was slimy to the tdiolone
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would want to drink the dirty greew AOAOh AT A OEA 3/ $)31 1A
work to disinfectsuch murkypond water(see phoos).This was theerfectwater

to testwith the charcoal filter to reducbeavyturbidity enough for the SODIS

Technique to work.

Figure2 Sample Collection

Dahlinpoured thepondwater into theinvertedplasticbottle andfunneledit
through thecharcoal and cottornto a glass container Thecharcoal began to
float in thedirty water, so he placed a piece of cottoraterialon top of the
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charcoal and secured it thia small rockThecloth material also screened out
larger debris, feathers and leaves.

Figure 4 Untreated Greenish Water On The Left, Filtration In Process On The Right

Just ore pasghough thedo-it-yourselfcharcoalfilter and thefilthy green
retention pondwater becamecrystal clearTheenormousreduction in turbidity
wasunexpected ancgkxtraordinary!The charcoal filter could partner with the
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SODIS technique tolean water enouglo reducethe major causef sickness in
the world.

Figure 3 Visual Test For Turbidity

The filtered water came out sparklingprightandodorless.In just a few minutes
the dirty water was transformed by the amazing properties of charcoal.

Figure4 Charcoal Filtered Viéter

The charcoal filter worked grealt was difficult to tell the difference between the
filtered pond waterin the glasn the leftandthe city tap wateronthe right.
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Figure5 Filtered Pond Water On The Left, Tap Water On The Right

The results certainjookedpromising, butDahlin wantedan analytical

laboratoryto measureand confirm the reduction iturbidity as a result of the
charcoal filter Kurt Dahlinsubmitted two water sanples to TesAmericain

Irving, California,a statecertified environmental laboratoryOnesample was

raw water taken directlyfrom the stormretention pond; the other sample was
pondwater that had beerpassed through theharcoalfilter poured into PE

plastic bottlesandexposed to UVA radiatiofor onesunnyday. The water

samples were analyzed for general minerals, metals, organic compounds, color,
turbidity and odor.

Figure6 SamplesPrepared For Analysis
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Water olor andodor have no direct consequence to health, bigcoloration
andbad odor makepolluted water hard to drinkColor is measured in True Color
Units (TCU). A TCU of less thHnis usually considered acceptable. Odor is
measured by Threshold Odor Numbd8r@N). The TON is the number of
dilutions needed to reduce odor to imperceptible levels. A TON of 3 or less is
consideredanacceptablewater quality standard

The unfilteredraw pondwater sample indicated potentially unhealthful levels of
certainmetals, and displayed turbidity, color and odor characteristics that were
not acceptable for drinking waterThe fitered sample indicated improved levels
of iron and manganese, argignificantlyymprovedturbidity, colorand odor. The
unfiltered pond waer sample indicated &urbidity of 70 NTU; the filteredample
indicated a turbidity of 3.8 NTU, 2% reduction!The unfilteredpondsample
indicated a color index of 2fhe filtered sampleindicated a color index of 10, a
60% reduction. The unfiltedepond sample indicated an odor TON of 36e
charcoaltreated water indicated a TON déss thanl, a 98% reduction.

The laboratory data confirmed that theampfire charcoalilter successfully
reduced turbidity to levels acceptable for the SODIS meth®te dda also
indicated that the filter was highly effective in improving the color and odor of
the morbid green pondvater.

However, the filtered sample also indicated increasedamid alkalinities. It was
determined that thesancreasesvere possiblythe resut of some of thewvood
ashleachinginto the filtered water sample Alkaline water is not dangerous to
human health, but cahave an unpleasant taste
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