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Aldo Pierini - Providing Access to Clean Water

Growingup inVenezuela, lunderstood that to reconstruct my country | needed more than justbeing
good at Math and Physics. My exposure through high school in Model United Nationsand my interestin
STEM and sustainability showed me that notonly was there a place forsomeone with myinterestsin

Civil Engineering, butthatthere isa global need for people who canlook at problems from a broad
range of perspectives.

The reason for choosing the Grand Challenge of providing access to clean water came from finding out
about Villanova Engineering Service Learning (VESL) trips during the Summerbefore starting at Villanova
through a “water for Waslala” video. Eversince that moment, | knew | wanted to be involved with these
tripsand be able to serveina way | considered meaningfulgiven the importance of waterin ourdaily
lives. Ataboutthe same time, | realized anotherissue related to consumption, notin Nicaraguaorin any
otherdistant country but at Villanovaitself. Thisissue was food waste fromthose that have excessive
access to it. Food waste is directly related to awaste of energy, land and water. In Californiaalone, 80
percent of waterconsumptionisrelatedto agriculture. Whenfoodissimply discarded, all of the water
usedto grow the produce and raise the livestockis alsowasted. So, | realized thatit was not enoughto



just provide waterto those who needit, butit was also necessary to reduce ourown consumption of
water by controlling food waste.

In the following sections | intend to share my journey that started with my involvement at Villanova
which led me to travel to multiple communities in Panama and eventually work with aschoolin
Honduras. | hope to promote the different programsin which I have beeninvolved throughout the se 4
years, as well asopen a door to new opportunities that could come from beinginthe Program to
continue learning how to face "Grand Challenges."

Multidisciplinary Solutions

ENGINEERING ENTREPRENEURSHIP

Feastimat~:

Reducing Waste One Meal at a Time

In the Fall of Sophomore year, | started classes toward an Engineering Entrepreneurship Minor. While |
had no ideawhatwasyetto come and even asked my professorwhat a civil engineer could dowith
entrepreneurship, one of the first things | learned was to keep my eyes open to find opportunities
otherssimply missed. "Keeping my eyes open" helped me one day during my 8:30 am Theology class
when we were talkingabout Hungerand Homelessness Awareness Week. We discussed thatthereis
food on campus going to waste that people in need would appreciate, but for reasons beyond our
control, itwas simply not possible (legally) to donate all of it. This waste of food is also a waste of water,
since a large amount of waterinthe United Statesis used forcrop irrigation and raising livestock.



Thinkingalittle bitabout thisissue from an entrepreneurial mindset, | thought that maybe if we cannot
do much about the food that we do not consume, why don't we just produce less? Thisis a way we can
reduce waste and conserve water. The obvious answeris thatan "all you can eat" dininghall cannot run
out of food. Thisistrue;but, | did notfeel comfortable telling myself that there was no way around that
problem. If this happens every day, people's schedules are similar week after week, and menus hardly
everofferany new options, there hasto be a way that we can collectinformation to predict how many

people are goingtoshow up to a givendininglocation. This knowledge should at least give us abetter
idea of how much food should be prepared perlocation.

The semesterended without me giving thisidea much more thought, partially because "l am a Civil
Engineer." Why should | be concerned about a mathematical model of people gettingfoodinadining
hall? However, the Spring semester began, and the time came for us to choose what project we would
wantto work on forthe rest of the minor. | could notstop thinkingwhetherlshould try to pursue my
"Food Calculator" idea. | talked with my professors expressing concern that even with my efforts, | could
not see a "mathematical model" as something that a Civil Engineer could build. lalsowas notsure ifit
would evenfitthe scope of the minoras a product that could be sold. Regardless of this, they loved the
idea. Having this conversation with them showed me that not only was there a way forme to
manageably approach the problem, but that the potential of thisidea was tremendous.

Business/Entrepreneurship

INNOVATE

L3HARRIS Summer Program

Withthe Summerapproaching, | was hesitantto apply forinternships. linstead focused on other
opportunities likethe incoming emails about the Harris Summer Innovation Program/HSIP (now called
INNOVATE) at Villanova. This programisa partnership between Villanova University’s College of
Engineeringand L3Harris Technologies. It provides fundingforstudentsto develop innovative solutions
to unmetsocietal ortechnical challenges overatwo-month summer program. |figured why notgiveita



try? The program would fund my development of the “Food Calculator,” and | getto keep everything|
workon. | alsodo not have to apply forjobsthat did not motivate me as much.

A few weeks afterapplying to the program, our projectteam learned that the Food Calculator had been
accepted. By the time the Summerbegan, the Food Calculator was renamed “Feastimate” (Feast +
Estimate) afteradesperate brainstorming session, and | did my homework to try to understand the
underlyingissues of the problem. This process began through meetings with the staff in Dining Services.
| carefully listened to what they had to say, using this newly gained knowledge to beginforminga
solution. Duringthese interviews, | realized that the demand for Feastimate wasreal. Inameetingwith
one of the dining services software contractors, they wanted to continue conversations with me to test
a similarproduct of theirs.

Once the HSIP program began, the projectteam was off to a great start learningabout how Dining
Services was currently predicting how much food to make. We decided that counting each person would
be a waste of our time, and that inreality that was notfeasible. We were nolongerdevelopingjusta
mathematical model, but we also began building sensors to count the number of studentsin the dining
hallsforus. Duringthe HSIP program, | keptintouch with my Entrepreneurship Professors. Since the
Summerversion of the Entrepreneurship minorwas runningin parallelto HSIP, our HSIP team utilized
resourcesinthe Entrepreneurial minorand our HSIP budget to file a provisional patentapplication for
our system of sensors.

While junioryearis notthe besttime to try to start a venture, we tried to keep going; but, all our other
commitmentsdid notallow ustoseriously focus. We did apply toa few different competitions at
Villanova and secured some funding to continue supporting the deve lopment of Feastimate atalater
time.

Feastimat-.

Reducing Waste One Meal at a Time



Problem

Food Waste accounts for 5% of greenhouse gas emissions worldwide
S200M per year are spent in U.S. colleges due to food waste

No easy way to track consumption AND forecast demand
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Solution

Feaslimale is an automated data collection system and food demand
forecasting platform that helps college and university Dining Halls:
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Product

Unintrusive system of sensors
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Global/Multicultural Experience

As a studentinthe Mid-Atlanticregion of the United States, | spend much of my time thinking how nice
it isto have warm weatherall yearlong. Starting Sophomore year, this took the form of traveling to

Panamaon the Villanova Engineering Service Learning (VESL) trips that | had already beeninterestedin
for overayear. These trips not only remind me of home because of how similarboth countries are, but

also provide the opportunity tolearn from people and create relationships with them that allow me to
better understand the context of aproblem.



Thislast pointis probably more important than knowing math and science since there isnovaluein
designingasolutiontoaproblemyoudonot understand. Achallenge | faced when | wenton my first
trip was comprehending that | was not goingto be able to solve all the problemsinacommunity within
aweek. Asobvious asitmay sound now, whenyou are justa Sophomore and you are told that you will
be designingawatertowerinIndiafor your Mechanics| class, you beginto believethat solving
problemsin Panamacannot be that hard.

| was, at first, disappointed at how "little progress" we had made on that tripinan entire

week. However, sincethattime, | realized that my real role was not about me or Villanovasavingthese
communities, it was about openingoureyesto a differentreality. It was about us doingourbestto
assistthemin developingtheir own solutions fortheir own problems.

| beganto look forward to these trips every semester. My work in water systems varied from climbing
into watertanks, to calculating a rainwater harvesting system foraschool, and hiking 7 kilometers down
a mountainfollowing awatermainto find local high points. While | have not provided anyone with
access to water myself, | contributed to advancing their water safety and supplyand learned that | was
part of greater projects. Getting to know the people | worked with along the way was far more
meaningful than coming back to the United States to talk about how much better | had made theirlives,
because inreality | think the impactthey had on mine has been greaterthan anythingl could have done
for them.
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Overview

Community Hydrology

Water System
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Water
Supply

344

Water
Quality

Surveys

Survey Format
Survey123 was the application used
@ 69 homes surveyed

380 people represented

fas

43% said the water service was poor
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Important Rankings of Water System Characteristics
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Water Service

20 liters / 9.38 sec
= 2.13 liters/sec

2.13 liters/sec x 86,400 sec/day
= 184,000 liters/day

Demand 500 people x 100 liters/person/day
= 50,000 liters/day




Losses in the System

o

Suspended Pipeline Wood Processing Plant Tank

T
G on Kisne

e Makrgad
Unserveyed Households: Paint

N—— ,_Cl\ -

L)
\\\‘

-’ NS

a2
\

—_— S AMinbor Tank!

Recommendations

Q s A

Find losses Increase fee of wood

- Mater the community
progessing plant




Water Treatment

Possible
Alternatives

Meters
0 y  Charge people by the gallon

Discourage excessing water
11\ consumption

Improve service records

Eliminate need to alternate service

0 days between Upper and Lower
Quebrada Cali

Original Collection Tank Retrofit

Restore existing large tank below current catchment to remove
sediments

Restore Existing Collection Box

Repair existing collection box to increase its capacity to separate
suspended solids from water.

Filter Assessment

Install existing filters and add a sand separator to reduce
demand on the filters / buy new filters



Original Collection Tank Retrofit
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Restore Existing Collection Box

Dutside of Collection Box Inside of Collection Box

Recommendations

Repair in-line Restore Assess filter
chlorinator collection box reinstallation




Water Education
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Water Treatment

Disiefection Safe Water Storage
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Sustainability

=

Develop sense of Meter households Increase fee for
ownership for the to monitor losses those exceeding a
system and demand defined demand




Looking Forward

I

* Gauge willingness and means to purchase
water meters

Service:

'* Assess feasibility of sand separator with
guidance from Aqua America
* Assess need for dedicated sedimentation tank

* Ensure key health concepts are understood by
adults and children in Quebrada Cali

Thank You

Dr. Virginia Smith,
Villanova Engineering Service Learning,
Villanova's Department of Civil and Environmental Engineering




Social Consciousness

From beinginvolvedinthe PanamaVESLtrips, | found the opportunity to work with some of my fellow
VESL membersonanindependentstudy. We decidedtotake adeeperlookinto Quebrada Cali, one of
the communities we had visited in October 2019. With thisindependent study, we focused on helping
themimprove their water system quality and supply. While the population of the village is barely 500
people, theirwater system struggles to provide enough water for the community during the dry
season. This has forced the water committee to alternate water service every other day between two
sectors of the community. However, we estimated that even during the dry season, the amount of
watergoingintothe tank was overthree timesthe daily demand of the community, sowe thought
there mustbe an engineering solution. Added to this supply problem, we found thatacomplete lack of
watertreatment had the community drinking water with sediments and bacteria.

To establishaplan of action, we needed to understand what the community's priorities were, as well as
what had caused themto stagnate inthe process of having a fully functional system. From social surveys
we performed at every household and conversations with community members, we found that the
government had tried to work with the community on these issues, but eventually retreated from the
issue. Itturnedout thatthe community could not agree, and the governmentdid not wantto decide,
whetherthe indigenous population (almost half of the community) should receive access to water. This
was a surprising discovery for our projectteam, because there was plenty of waterforthe entire
community, including the indigenous population. This cultural barrier had stoppedthe progressofa
project that could have provided clean watertoa community overthree times the currentsize duringa
dry season. Realizing this barrier allowed us to learn that we were dealing with asocial and water



education problem and not necessarily an engineering challenge, which is more often than not the way
we simplify things. We think as engineersthatmath and money will solveaproblem butdo so without
takinginto account that the root of the problem may be something entirely different.

As simple as this situation might seem, it gave me anew perspective tolook at things and realize that
thisisnotinherenttorural Panama. These situations occur everywhere. Havingamindsetasthe local
villagers did that helping othersis goingto hurtyou onlyresultsin everyonebeing hurt. Before jumping

into doing the math to calculate the size of a sedimentation tank, itis worth doing your homework
before youlearnthatyour solution didn't change anything.
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Afterenjoying working on projectsin Panama, | could not allow myself to work on anything less fun for
my senior Capstone project. Eventhough | have notbeen able to travel back to Panama, four other
seniorsand| are working on designingan auditorium with new cafeteriaand bathroom facilities for the
Amigos de Jesus school in Santa Barbara, Honduras. This school isa home and school for boys and girls,
and currently does not have a location to host any large events. The goal of the teamisto designan
open-airauditorium able to produce it's own electricity and not depend on the main watersupply for
the rest of campus. | am specificallytasked with working on the water management system.

This projectis the Capstone of my Civil Engineering degree, butalso the final step inthis Grand
Challenge. Here lamthe designer of the entirety of the water system that requires me toremove the
dustfrom old course notes while also constantly think about everything | have done in Panamato put
things into a more realisticcontext and to make sure it can be built, function, and maintained.



This system should be able to meetthe waterdemand of 400 people by storingrain water, treatingthe
waterand supplyingit through the bathrooms and kitchens. Any overflow, as well as exces sive runoff,
will be captured by using Green Stormwater Infrastructure. Additionally, the wastewater will be taken to
a newly designed septictank because the existingone does not have the capacity to handle the new
auditorium.

However, noteverythingis about finding the bestsize forthe different tanks. Since rainis not always
reliable, awaytoreduceitsimpact onthe systemiseitherfindinganothersource of water (increase
supply), orreducingthe demand. Giventhatanothersource would be an extra cost that this structure
would unlikely justify, the best option would be to reduce the demand. If there is anything that my
entrepreneurialtime taught me, itisthatthere is always away to use problems as an opportunity. This
isexactly what | found when figuring out ways to reduce demand, the solution just came tome. | found
toilettanklid replacements that serve the function of asink. Not only are they less expensivethana
regularsink, butalso run water as the toiletis flushed so that hands can be washed before draining this
waterintothe toilettank for the nextuse. While this alternative does notsoundideal, when you putit
nextto some of the original alternatives (latrines) thisisaluxurious yet still 100% feasible option that
reduced by 25% the estimated water demand.



