International Development Design Summit

Safiri SODIS Report

1. Summit Accomplishments

a) Problem Definition

Solution Neutral Problem StatemerRrovide 'clean’ drinking water
to Tanzanian villagers

'Clean' is defined according to the World Healtlg@nrization
guidelines on drinking water quality. In summary, the aintds
provide water that does not contain sufficient Eat to cause
preventable illnesses like malaria and diarrhearré&htly, water is
often collected from dirty streams, rivers or maade ponds
(where fecal contamination as a result of livesteckommonj.
This results in a high incidence of sickness —%o6 rural
Tanzanian household members living on less thaa fay were
found to be sick Tanzania has a population of almost 40 million
(38.4 million [UN, 2005]), three quarters of whititie in rural
areas. 90% of the rural population lives on lessntl$2 a day and
51% of the rural population does not have accesd¢an

Figure 1 - Tanzanian woman with drinking water. This all leads to:
baby carrying 20 litre jerry can.

Figure 2 - Tanzanian woman
filling water bucke

WN -

a high detriment to the population's health,
a reduction in household disposable income as mmeescmay have
to be purchased from local clinics (whose supptemedicines
are, in turn, depleted), and
loss of potential income generation when those aiek forced
to be bedridden.

The real problem, however, is not restricted to elgensuring that
the water is clean, but also includes the importiaatie oftransport
As the target consumers, women and young childygrcally spend
3-5 hours (round trip duration) walking every daydollect dirty
water from sources up to 5 km away from their gka

Women currently carry 20 liters of water, mainly fase in washing

and cooking, in a screw-top jerry can that is bakh on their heads
(Figure 1). This is often in addition to carryingqter for the purpose
of drinking in a bucket of capacity between 5 artdliters (Figure 2).

http://www.who.int/entity/water_sanitation_heatt/9241546301full.pdf
http://www.villagelifeoutreach.org/LifeDocs/WateP®T reatment%20Article%20(2006).pdf
Banerjee, Abhijit V. and Duflo, Esther, "Growthddry through the Lens of Development Economics'cédaber

2004). MIT Department of Economics Working Paper B®-01. Available at SSRN: http://ssrn.com/ab4tr&51483



This bucket doubles up in functionality as a tomlsicoop water from the source and then
pour it into the jerry can. Some women also carapies on their backs. School children
also carry water, but this activity is actually paf their daily schedule, and the water is
taken to fulfill the needs of the school (Figure 3)

Other restrictions imposed by the target market
include:

poor roads (thus the 'Q-drum’ would not be

appropriate),

lack of a reliable electricity supply (negating

the use of electrical pumping),

lack of a supply chain in villages to enable the

use of bicycle-powered pumps,

lack of a supply of affordable fuel (making the

practice of boiling water uncommon), and
-lack of use of biosand filters, presumably due to

Figure 3 - Tanzanian schoolchildren carrying water. cost and poor education.

b) Product Description

After extensive brainstorming, a solution path feed on
developing a filtration technique was abandoned amdute
towards a transport-centered solution was chosmespidation
came from a presentation delivered by Shawn Frapfne
Haddock Inventions, where he explained the methioSobar
Water Disinfectiof (Figure 4) and described his 2-way self-
sealing plastic sheet valve (Figure 5).

It was realized after trying to carry bag contamizO liters of

water on one's head that it is not reasonable feekthe

villagers to give up their sturdy jerry cans. Instle it was felt that focusing on a
replacement for the 5-10
liter bucket was the best
course of action. Early
prototypes were made using
18” wide 2-ply food-safe
plastic sheeting and were of
the 'travel cushion' design
type, but unfortunately they
leaked a lot, due to lack of
experience using the
impulse heat sealers, as
well the limitations of the
heat sealer itself.

Figure 4 — SODIS mechanism.

Figure 5 —Valve design by Shawn Frayne.
Further experimentation yielded the backpack (Feg6y and satchel (Figure 7) designs.

4  http://lwww.sodis.ch



Figure 6 — Safiri SODIS Backpack.

2. Lessons Learned

Figure 7 — Safiri SODIS Satchel
5 Pall Standard water quality test

Both of these were designed to carry 5 liters, and
incorporated a cotton strap. They could be used by
women and children alike.

The poncho design (Figure 8) came out of the need t
find a modular solution to the problem of some wome
having to carry babies on their backs. It was matle
denim fabric, which is deemed to be strong and ilgad
available in Tanzania. It would use 8 small 1-2tit
capacity SODIS bags that could be carried in tromfr
and rear pouches of the poncho. The downside a&f thi
is that this design requires 8 2-way self-sealiafyes,
while the backpack and satchel only require oneis-t
could have important implications for the ability t
manufacture these products. However, the pouches
could also be used to carry other items.

Other bag designs utilized PVC piping, but althoubls
is widely available in Tanzania, it would add
considerably to the cost of the product.

c) Other Accomplishments

Awater test was carried out on thé"August 2007 on 4
samples of water:

i) 'Clean' tap water

i) 'Dirty' water from the River Charles in BostoMA

iii) 'Dirty" water that was left in a 5-liter capawi
SODIS Backpack for 6 hours while being exposed to
the sun

iv) Dirty' water that was left in a 5-liter capagit
SODIS Satchel for 6 hours while being exposed to
the sun

Sample (i) showed virtually no presence of bactgeria
while sample (ii) was completely covered in red
coliforms. Samples (iii) and (iv) showed a sign#rt
reduction in the number of coliforms (approximately
50%), which reassured that the bag designs wertalska
for solar disinfection. However, these results were
merely indicative, and local water tests would have
be carried out in Tanzania.



The seals on the food-safe transparent plastictséhg@&ere made by using impulse sealers
with adjustable heat settings. These worked fangll for simple straight seals but were
found to be inefficient when sealing across varymgnbers of layers, for example, when
trying to seal a valve into a bag. The bags thusdpced were leaky at the points where
the valves were sealed in. However, it is hoped thrace this process is scaled to batch

level, sealing can be mechanized such that prdemsels

of heat can be applied at specific points so theoeld

be no leaks in the resulting product.

Another important point to keep in mind is thataol
disinfection efficiency decreases with increasirgpth of
water. Therefore, the bag’s dimensions should beh su
that when laid on the ground, the layer of wateowt
be a maximum of 2 inches thick so that SODIS calh st
properly function.

SODIS is also limited by the turbidity of water (80U).
Therefore in highly turbid water in which there arany
suspended particulates, it would be advisable Iterfi
the water before pouring into the bag.

Furthermore, SODIS is limited by the amount of une
available. Therefore on cloudy days or during raime
disinfection process would take considerably longer

It should also be pointed out that any disinfection
occurring while actually transporting the waterrfrahe
source to the home is unreliable since it will degen
whether any sunlight is actually directly on thegha
not. This is entirely arbitrary and depends on Wteztthe carrier walks in the direction of
the sun, and also what time of the day (or nighgytdo so. Therefore it should be
emphasized during the implementation process thatwater is not fit to drink directly
upon reaching the home, and must be laid in disgtlight for the appropriate length of
time first.

Figure 8 — Safiri SODIS Poncho

3. Suggestions for moving forward

Since the prototypes were developed and testedassdthusetts, USA, but were intended
for use in third world countries that have issuésvater shortage and contamination, a
member of our team, Bernard Kiwia, will play an estal role in conducting field trials in
Tanzania, his home country. The current prototyydisbe given to community members to
use and focus group sessions will allow valuablediteack to be acquired about their
usability. At the same time, material and produntomsts will be determined if local
manufacture is to become a possibility. The finastcof the product will also be thus
determined. Moreover, if necessary, any alterationadditional requirements can be
brought as design challenges for successive Intesnal Development Design Summit
teams.



4. Initial thoughts on implementation

a) Intended Customers

Local Entrepreneurs: It is intended that the S&8®DIS bag technology will be transferred
wholly to individuals within the community that areterested in making production and
distribution into a business opportunity for thernves.

Clinics: Doctors and physicians who are highly dwerdened with patients suffering from
water-related diseases in these communities woalihbentivized to invest in such a
technology that would serve to lower the incidemdalisease.

NGOs: Non-government and non-profit organizatiomattserve populations in areas of
water shortage and contamination may find Safiriessential service that they provide (or
sell at a subsidized rate) to benefit community rbens.

b) Necessary Components of the Supply Chain

Ato Z Anti-Malaria bednets: ATanzanian manufaayrAto Z Textile Mills, produces
bednets impregnated with a long-lasting insecticagean effective mechanism to reduce
the incidence of malaria in the region. It is hogéadt since the manufacturers use
polyethylene fibres to produce their nets, theymiige interested in expanding their
production to include Safiri SODIS bags which used-safe plastic and serve to further
improve the health of the same people that mightibieg the anti-malaria bednets.

Unilever plastic sachets: Many multinational comjgsn such as Unilever, sell their best-
known brands in small sachets, offering a small antoof soup, toothpaste or detergent, at
a low cost. This makes their products attainableobgple with low or irregular incomes. It
is proposed that such a company be approachedrsider taking on the production of
Safiri SODIS bags and incorporating them into cllewearketing strategies that offer the
bags free of cost (or at a subsidized rate) tortbestomers. Since multinationals often
also have large corporate social responsibilitydetd, a Safiri SODIS campaign on its own
may even be a viable option for them.

c) Competitive Advantages of the Product

The Safiri SODIS bag is designed to be cheap, ¢asyse and offering a greatly lowered
cost to health.

It is cheap because it needs to be in order toraetpcal. This goal is attained by the
minimal use of inputs (food safe plastic and cotsaraps) in its production. It is easy to use
as there is no need to transfer water from a coretainto a bag, instead, just fill up the
bag at the source, carry it back home to the wdlagy it out flat in the sun when you
arrive, wait 6 hours and then drink! Moreover, ttesulting near-complete reduction in
biological contaminants will ensure that its uskvse richer, healthier lives. Thus, not only
can they earn more money by being fit to work mtran they were earlier, but also they
no longer need to allocate much of their househotdme to hospital visits and
medication.






5. Other Guidelines
Safiri SODIS Backpack Manufacture

i) Cut Food-safe Plastic Sheeting (2-ply) to ree@ugirsize, leaving an extra 1-inch margin
around the outline

i) Heat Seal all the edges of the bag, except whidre valve is to be situated, using a
temperature level of 4 (suitable for sticking 2 éay of plastic together)

iii) Set the temperature dial to ‘6’ in order toade¢he valve in place (5 layers of plastic are
now being sealed) —placing small strips of papetween the plastic layers of the valve
helps prevent them from being accidentally sealeuwlt s

iv) Thread a cotton strap through the top and bethannels and staple the ends of the
strap together.
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