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OUR MISSION AND VISION THE PROBLEM

= Delivering research-based, sustainable solutions to achieve

lasting improvements for indivi Is and communities. . : ..
EETITE e e E MR (nelehils £ The African continent is in desperate need

of assistance for clean water. It has the
highest total volume of non-frozen surface

» Embrace Relief is committed to creating a lasting impact on the

lives of individuals locally and globally. We implement water of any continent, yet much of this
research-based programs to achieve measurable, sustainable surface water is contaminated. The
improvements in the lives of those in need. By constantly using distribution is incredibly poor, with only
research and closely engaging with those we serve, our five percent of rural Africans obtaining

innovative approach ensures we deliver the most piped water.'
beneficial services.

» Highest rates of waterborne
ililnesses from diseases like
schistosomiasis, diarrhea, and
typhoid fever.

» The most prevalent disease is
cholera in Niger, Cameroon,
Zimbabwe, Nigeria, Somalia,
and more.

» Lack of regulation on industrial
practices that pollute bodies of
water from effluent runoft.
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THE SOLUTION HYPOTHESIS

If a water well is to deliver
clean water effectively and
sustainably then, it must be
dug to a minimum of 45
meters. Figure 1 shows an
outline of the Embrace Relief
well design that we implement
on all our sites, which retains
our quality standards for all
contractors in Africa.

= Providing access to clean water is digging wells to
provide groundwater access to communities.

= A further distance from the surface means a greater
amount of rock layers to pass through, which act as
natural filters, and therefore, the risk of potential
contamination is decreased.

Figure 1. This diagram represents all
the components that go into our well
structures. The rock layers are based
on assumptions of aquifer depths and
will vary based on the local geography
of a given area.

» Decreased sensitivity to surface land-use practices
and drought resistance since there would no longer
be dependent on seasonal rainfall.?
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= Our goal is to allow these
communities to thrive
because they will no longer
be constrained by having to
walk countless hours to
find water.

= Our goal is to make sure
that these villages of
extreme poverty become
places of economic
opportunity with improved
quality of life.
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ACHIEVEMENTS

= We have constructed over 330 water wells across
Africa, with all of them still operational and several
scheduled for construction later this year.

= All wells are designed to last at least five years
without fail, but with our provided additional

maintenance, they are functional for at least ten years.

» The operational maintenance is also paid for, where
we replace parts like galvanized steel pipes, to keep

rust out of the water and maintain operational pumps.
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WELL CONTAMINATION
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Figure 2. This letter comes from the National Water
Laboratory of the Republic of Chad. Translated, it out-
lines the procedure for building water wells in rural
areas of Chad. In these areas, the Lab recommends
that the well depth be between at least 40-45 meters
as conforming to standards that all NGOs are held to.
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WELL CONTAMINATION

= One of the issues with
shallower wells is the
contamination of bacteria

and parasites into the water.
These contribute to over

twenty waterborne disease in
West Africa, which include
schistosomiasis, typhoid fever,
cholera, diarrhea, and botulism.?

= In a Brazilian study of 66 wells, it was found that wells of 3 the
greatest depth contained the lowest amount of contamination.

They were divided by wells of less than 5 meters, 5-10 meters,
10-15 meters, and greater than 15 meters. In this order, it was
found that there were less and less total coliforms, E. Coli, various
other

bacteria, and yeast.

= Another study comparing well depth with bacteria count from
the University of Colorado found there to be a statistically
significant correlation between the two factors. Of the 30 wells
tested, it was found that those with depths under 60 meters were
much more likely to suffer from bacteria contamination than wells
deeper than 60 meters.

EMBRACE
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In sub-Saharan

Africa, only &7 o)
30

W 4O of people are covered for ©@®
improved sanitation facilities.®

» Several studies indicate that nitrate pollution coming from the
sanitation of 5 people as a combination of human and livestock
runoff is the most significant factor in African groundwater
contamination.* ®

= Various chemicals and heavy metals
can leach into the water from local
industrial and agricultural processes.
In the same Brazilian study, it was
found that the depth also correlated
with less acidity, turbidity, fluorine
counts, and chlorine counts Metals
like arsenic are also damaging to
humans because of their link to skin,
lung, and liver cancer.®

= In a study in Bangladesh conducted across over 84,000

wells, it was found that wells below 50 meters were much more
likely to contain arsenic, while those that were deeper than 50
meters were less likely to contain arsenic levels above WHO
standards of 0.01mg/L.”
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WELL CONTAMINATION

» In another study

that took place in

Northern India, 9

water quality tests

were taken three

times in eight

different well sites.

In the only site that

reached 50 meters, we

can see it has the best water

quality index measurement,

which is calculated by the total acidity, hardness, sulfate,
fluoride, chloride, and total dissolved solids. All other sites
ranged from 5 to 30 meters with higher amounts of
contamination, and the authors concluded, “Groundwater
depth was found negatively correlated with chemical
parameters.’ ®

» In a 2016 US Geological Survey study on Pennsylvania wells,
it was found that shallower wells were more likely to suffer from
contamination issues. Those that were shallower were more
likely to suffer brine intrusion and increased levels of total
dissolved solids as well as bromine, lithium, and methane
contamination. Surface applications can have great effects on
the health of groundwater.’
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KEYS TO SUCCESS
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= Climate change
brings in a new '
challenge as far

as groundwater
recharge. We will
see more heavy rain
intensity, but the
overall occurrence of
rain will fall.

L]
CAMEROON/ NGARGOQUZO

= In Nigeria, for example,

“The projected increase in

precipitation variability, both in intensity and frequency, is
most likely to lead to a decrease in recharge.’ This type of
climate change will be present across much of Africa and will
leave people particularly vulnerable to water and food
insecurity.

» Providing wells that reach farther down from the surface
allows communities to have consistent amounts of water even
during these droughts by touching the lower parts of the
upper aquifer.

» “In general, most simulated models for climate change and
variability predicted a more than 70% decrease in recharge for
south-western Africa by 2050. Thus, groundwater stress would
be more severe in most parts of West Africa by 2050." *°
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Figure 3. This data
compares the average
yield of a well with the
depth it is dug to. The
numbers 1-8 indicate
groupings, of types of
wells built over 1984-1998.
1 being the earliest and 8
being the most recent.

WELL YIELD (LITERS PER MINUTE)
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» When constructing wells, we want to make sure that we are
able to provide enough water to sustain a community.

» In a New Hampshire study on private water wells, it was found
that if we propose wells that are too deep, we will start to see
lower yields." As indicated in Figure 3, regardless of what type

of well is being indicated by the 1-8 groupings, there is a clear - Another point of success for us is constructing wells that are
trend relating well depth and the average well yield. While sustainable and last in communities for years to come.
deeper wells do provide a greater quality of water, it is
important to consideropmuchiguantiRveca RIEEEEE - According to a 2009 report by The International Institute for
support a community’s needs. Environment and Development (IIED), up to US $360m were

; _ spent on wells and boreholes that are no longer functional. As
= As a precaution, surface or subsurface stored chemicals such a result, 50,000 water supply points are not functioning across

as gasoline, diesel fuel, home heating oil, fertilizer, pesticides,
etc. should be at least 100 feet away. Additionally, stables,

a.rlumalhbarlzsbor fgr-;:dlng pens,O m|Ikh<7|use.:, livestock r”“;' c(;r - For example, across Uganda, there are instances of poorly
Sl e et SR VIO S B L LR e e constructed wells where they were created too shallow and

to be away from sites I|I_<e t.hese that can easily contaminate within a few years became subject to worm contamination.”
the water supply, and digging further into the ground prevents

these various features from doing damage."

rural Africa.

EMBRACE EMBRACE
oY RELIEF oY RELIEF o




CONCLUSION |~
é

If you wish to join us in our cause for a better
world with a bright future, become a donor of

a cause you are passionate about with
Embrace Relief today!

= We propose that

According to the data we researched, we found
that by digging to at least this depth, we can provide water for
a long time that remains clean even during periods of climate
change."

Embrace Relief
201-528-3181
18 Passaic Ave Unit 1

| f ULLE isi SEELRE Fairfield, NJ 07004
deep wells, which are further below the water table, are not info@embracerelief.org

likely to go dry during an arid period. However, we propose a
45-meter depth, because digging too deep will lower our total
yields. Shallower wells can produce better short term yields but
are heavily reliant on recharging of the aquifer based on
precipitation. This is especially important for the incoming
climate change that will bring longer droughts. Deep wells are
usually constructed when a large amount of volume is required
to be pumped. This summarizes a village well because the
villages consist of at least 2000 people.”
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We also want these deeper wells to prevent communities from
consuming water that may be affected by contamination. In

some communities, they have poor sanitation practices that

lead to Cholera outbreaks, so creating a larger buffer allows for
increased security. Industrial and agricultural processes nearby

a community can heavily alter surface water in ways that dam-

age their health, so we work to prevent cancer and other bodily
damage that toxic chemicals can cause. <
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