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1.0 INTRODUCTION

Over a billion people in thewvorld lack access to safe drinking water. While numerous
technological, medical, and educational solutions have been implemented for the benefit of
di sadvantaged communities, there is no Omagic
partner directly wh these communities to address their public health needs through appropriate
technology solutions backed up by education and assessiBenh trends of unsafe drinking
water were found in isolated and impoverished villages in South Nuevo Leon, Mexisb of

them in dire need of access to potable wdters pi t e t he Statebs reputat
most industrialized and one of the richest States in Mexitaontrast with the relative wealth of

in the Northof Nuevo Leonthe Southern part refimg rural and poor. Most of the Southtbe

state is at the mercy wery dry weather conditions, which represent a major hurdiéaéopeople

due to the lack of clean watexgricultural, livestock, and economic development in the region.
The villagesidentified by EWBJSC during an identification/assessment trip in March of 2007
are part of an overall community project EWIBC plans to assess on a one by one basis to see
what kind of needs can be addressed. These needs will be monitored over éiené they have
changed and if the appropriate technologies and solutions offered by-JS@Bare still
applicable or need modifications.

The following implementation report focuses on La Puerta de Aguilar, one of the villages
identified in South Nuevo Lan, which falls under the umbrella of villages that are part of the
EWB-JSCifirst Assessment triproject in Nuevo Leon, MexicoAs part of thamplementation

trip, ansecondassessment of El Milagro and Jesus Maria were going to be conducted, however
plans changed due to some delays of the implementation prbcesg) the implementation

phase of the project, 8 member team from EWBSC spent 10 days in Nuevo Leon state,

Mexico in the month of June 2008, installing a water treatment system faarthempcommunity

of Aguilar to address the problem of runoff contaminated drinking water, which represented the
most health public hazard in the community. Over the course of nine monthsJ&W/B

volunteers designed, developed and tested a {inaspd gragl flocculator, rapid sand filter and
electrical UV decontamination system. The completed system was installed with help from the

local community, who provided electricity, building materials, and labor. The installed system
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was tested during the trip aitdvas successfully eliminating bacterial contamination from the
provided surface water. However, the high levels of fine clay in the water were not entirely
filtered by the system (turbidity still present). The system is currently reducing the parsiculate
the water by 50/5%, and reducing bacterial contamination by 100%. The system will be
operated by the Aguilar community water committee and EXS8 will return in a few months

to evaluate the success of the system, and the community's responsarimeétany design

changes are appropriate, or if the system should be replicated as installed in neighboring villages.

2.0 PROGRAM BACKGROUND

In March of 2007, EWBISC team members traveled to South Nuevo lteddentify several
communities in need as recommended by the local partiérs EWB-JSC identification team
visited the communities of El Milagro, Jesus Maria, La Puerta de Aguilar, La Siberia, and La
Joya in fromMarch 2125, 2007to identify communies in need of clean water and other public
health needs The trip was done with the help of local partners in Mexico, such as Instituto
Tecnoldgico de Linares, Club AJeepear, the Consulate of Mexico in Houston, and the Rotary
Club of South Monterrey.

The team conducted water quality testing, interviewed families, conducted health surveys and
talked to villagers about the general public health needs. Based on survey information, the
findings concluded these villages all depend on water catchment researdimanmadponds

for their water needs such &rming, drinking, and house hold chores. The majority of the
villagers get sick really often from water related causes due to contamination, and the nearest
health clinics are far away The sources of ohking water are water catchment reservoirs,
manmade water ponds, and bottled water (for a few families who can afford it). During the dry
season when water is scarce, the reservoirs and ponds are empty and most villagersehave

on the nearest villas or town. The most basic health needs for these villages are water
purification for drinking purposes, improvement to water structures such as reservoirs, and a way
to improve irrigations systems and farming to alleviate the problem of the lack ofTkan.
villages in the mountains have other needs such as electricity and power, and a source of fuel for
cooking.

After the community identification tripfThe EWBJSC team made decision to start the first

project in Mexico in one of these communitiegsedon several factors: Accessibility, nature of
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the problem, possibility to expand with future projects, difficulties with implementation, rain
water availability, and accommodation/receptiveness. The accessibility to the community was
considered a major ¢tor since this project would be the first one for EAMBC in Mexico ana

sense of securityas needeth case an emergency occurrdghsed on all of the criteria and after
analyzing results and discussing the pros and cons of each community, it waglebrica
Puerta de Aguilar represented more neelise rest of the villages are still considered for future
expansion of EWBISC projectsince they were part of the initial overall assessment in South
Nuevo Leon and have similar problems as Aguilar.

Aguilar sits in a valley surrounded by mountains which provide rainwater runoff for drinking
water. This runoffwater is contaminated with bacteri@ major public health hazardAguilar
requested EWBSC's assistance in addressing the bacterial contéonirciiallengeThe village

of 65 families relies on amall reservoir for drinking wateand during the dry season, the water

is rationed between familiesEWB-JSC decided the BYOW system would be a good way to
clean their contaminated water and therefpl@nned another assessment trip to Aguilar to
confirm such technology would be appropriate for their needs. A more detailed assessment trip of
Aguilar was conductefiom Nov 107 14, 2007 to conduct water quality tests, health, energy and
community survey, and to do a surveying of the terrailBefore the travel, meetings with
coordinated with the village leader,-LTihares, and the Rotary Club to get everything ready for
the assessment. -dinares decided to help conduct energy assessment in hopestallirig a
bio-gas reactor as part of a joint project. During the assessmentiilpga meetingvas held

with representatives of each household, #imel community voted on water contamination as the
most important issue A separate meeting was Helvith women of the village. After the
meetings, it was concluded based on general consensus, the village needddniteanwater.

Other issues identified were water quantity and agricultural challenges. A water committee was
establishedbased on comunity votes (going through nominations and elections through their
protocol meeting processp well as community relations amdrbalagreements. As a result of

the assessment, it was determined a BYOW system was the most appropriate technology for the
community to clean their drinking water. The water committee, the village leaders, and the heads
of households voted on a location for the BYOW in the community for a future implementation
based on their needsThe village requested a modification to tB¥OW system such as an
electric pump because electricity is available in the village and due to the age of the habitants

who go retrieve water (mainly young kids and elderly womdh)wvas also agreed they would

© 2007Engineers Without BordeiisUSA. All Rights Reserved Paged of 40



Document 526- Post Implementation Report

JSC-South Houston Professionals

Puerta de Aguilar, Mexico

BYOW Water Filtration System Installation in South Nuevo Leon,Mexico

provide laborand construction materi& help build the BYOW. At the end of the assessment,
contact information was exchanged to keep the water committee informed about the planning
process of the implementation trip and also so they could keep-EMZBinformed about pre
implementation requirenmés, such as requesting the Electric Company to install an electric grid
for modified BYOW to use a pump, decide on final location to install the water filtration system,
and build a cement platform to hold the system. Also, as part of the final assed$rhémdres
concluded it would be inefficient to install a lgas reactor due to lack of fecal supply (shortage

of cattle) and the way each household manages their livestock individually.

3.0 TRIP DESCRIPTION

The duration of the trip was 10 days dhd 13 member team was divided in 2 teams to cover the
number of days planned for the implementation to@void overloading the village with a large
number of peopleand to give better focused tasks to each member of the team. Prior to
traveling, theeWB-JSCMexico LeadDorothy N. RuizMartinezcoordinatedhelogistics and
documentatioro transport material for the BYOW System across the border through the
Consulate of Mexico in Houston through the Consul of Community Affairs,\JoBérjon and
through he Center of Attention to Migran(€EM) of the State of Nuevo Leon Director

Alejandra Ocadiz Hernandez, whose office help NGOs with processing of papdogastics
andforeigndonations to the State of Nuevo Leon in Mexico for rural communii@sore

detailed description of the trip is given in a day to day basis below.

Day I Travel Day for Team #1

The team traveled in two groups (air and groundjansport the BYOW material installation
across the border. Chris Gilmore, and Jose Moreira (EWiBston Chapter members)
transported the BYOW System material with Dan Garguilo (EY8B Chapter Vicepresident)
from Houston to the Borderarly in the morning. Mean whil®orothy N. Ruiz Martinez,
traveled by air to Monterrey and met with a represergaif the Center of Attention to Migrants
in Nuevo Leorand drove to the Mexied.S. border to meet with the BYOW Material Ground
team. AtColombiaSolidarity International Bridgehe EWBJSC ground team, transferred
the BYOW donated material to anothvehicle, showed the proper approved paperwork to the
Mexican Customs Authorities, and traveled to Monterrey to meet the restaofithiegteam
(Angela Cason, Mike Ewert, Dean Muirhead, Ross Muirhead & Jose &0Mzriano Escobedo
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InternationalAirport. The Office of Attention to Migrant offerealvehicle for the EWRBISC

team use while in Mexico to avoid paying vehicle rental fees during the trip and it was delivered
at the airport so the team could drive straight to South Nuevo Leon the samihdariptook

about 4 hours from Monterrey to Matehualang with the BYOW material. Theam stayed in
Matehualaet a hotel during the 10 day implementation trip. The communitygfilar is about
1.5hrs away from Matehuala, so the team commuted daily basis both in the morning in the

evening. As a precaution and for safety concerns, the teamyalwrove during daylight hours.

At the border, EWBISC and EWBHouston Chapter members ready to transfer materials to another vehicle.

Day 2 Meeting with the Water Committee and Greeting Protocols:

On the second day of traveledm 1 drove to Aguilar and met willlio Avila, the head of the
BYOW WaterCommitteg(BWC) andwith the Chief of the Village tonake an assessment of the
location theBYOW System would be installazh, to discuss previous arrangements mhage
phone orthe location, manual labaietails,expectations from the community, and plans for the
rest of the trip.The BYOW material was also delivered that day by the CEM drivérad the
material was unloaded and locked in the community roArfew expected preparations were not
done by the Water Committee as discussed via phdneh caused a delay in the BYOW
installation and also a replanning of the rest of the figr. Day 2, it was originally planned the
team would start assembling the BYOW System to get it ready for installation theagé@xthe
location chosen by the communityoweverthe cement platform EWBSC for the BYOW

Systermwas notbuilt. Another unexpecteproblemwas the electric grid; there was a cement grid
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built with an electric meter, however it was not connected to the electricity lines (this had to be

done bythe ElectricCompany. TheBWC mentioned they had contacted the electric company 3

months pior to our arrival, however they never went to the village Anith mentioned this was

very common. Despite the change of plans, the team decided to go ahead and start assembling

the BYOW System in the Community Roomhe community room was used by tB&/B-JSC

team throughout the entire duration of the implementation trip with permission of the village
Chief, who provided the team with a key so the
Matehuala in the evenings. All the tools and materials Wepethere and the room was used by

the team to hold meetings and discuss day to dag manwvell as to have meals (although at

times, the team was invited to eat different houses throughout the vilageY. or e EWBO&6s r et
to Matehuala, th8WC starteal to build the pldorm so it could dry overnight and mentioned

local masons from the community would also help in the process.

e
oy o

Platform being built by BYOW Water Committeed other community men

Days 3: Assembly &Installation, and training of BYOW System:

The next Day, Tearh arrivedand theplatform had already been built by the community
however it was not completely dry. Due to this delay, the team focusedter quality tests
from different water sarces(houses, ponds, trampa, pila, aljiderther assessments throughout
a few houses in the villagand assembly parts of the BYOW in the community ro&ior the

rest of the days,dalitional tasks were divided among team membectuding: photography,
BYOW Assembly and installation, transporting water from the pilathedonds tahe BYOW
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System location, priming and testing BEOW Systemi{raining the water committee, searching

for the water boys the EWBSC chapter had identified in previous triggking a presentation

about clean water at the local school by one of our members, and meeting with avahrean

of the village for training and operation of the BYOW System.

Once the BYOW cement platformmasdry, the Assembly tearstarted to transpball the
assemblegbarts tothelocationfor measuring purposes (to make sure the System would be spread
correctly throughout the platform and to include UV Boxjhe material was then transported

back to the community room so the BWC could start bagidialls aroundhe platform to secure

the BYOW System and to prevent exposing it to sunlight

Outline measuring of BYOW parts on the platform

Later during the dayhewater committestarted to build the room to house the BYOW System
with local masonsisingmaterials paid by the village. The approximate cost of material the

village provided was abouB$0 USDincluding labor An additionalcement platform was also

built to hold the UV box inside the roont.he Water Committee assured /B team they

would put a permanent roof later and also a door so the system could be locked to avoid anyone
playing with the BYOW System or to prevent the pump from being stolen by someone (two
pumpshad already beestolen from a well that is currently not vkarg due to other mechanical

problems and insufficient underground water).
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Local masons building wall to house the BYOW System

Day 4 Transfer of BYOW assembled parts to permanent location:

The next morning, Team 1 arrived to Aguilarfind the walls had already been built by
the local masons, so the team decided to transfer all the assembled parts from the
community room tgermanent BYOW locationThe assembly team started to put
together the system connecting all the tubing, insettiaghesh screensto the drums

and pouring gravel and sand to each filter (noredetails in section 5.0)The rest of

the team helped by bringing additional tools needed to complete assembling the system in
placefrom the community roomMeanwhile, otler team members were reading bacterial
results from the different water quality tests taken at different sources from previous
days. The water quality tests results were pretty similar to the ones taken during the
assessment trip with a high incidencéatteria in the drinking water from the aljibe and
the trampa. Also on this daypeetings with the women and the water boys of the village
were coordinated so they could be trained once the system was up and running. To
finalize the assembly of the BY O®ystem, other team members transported water from
the ponds to prime the drums and seal them.

Day 5: BYOW Systenfrinal Assembly and TestinGhe next Day, assembly of the

BYOW System and the UV Box was finalized in the morning. The rest of the day, the
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team and a couple of local men helped ground the electric connection from the electric

grid to the UV Box by excavating a small trench.

Electric wire grounded by the tednom the BYOW location to the electric grid
Despite not having electricity conrtemn from the electric gridjuliowho is an

electrician decided teemporarilybring down the electricity fronthe electric linesy

using two wires (this is a common practice in rural communities since the electric

companies take so long to connect eleity in requested houses) so the EMYBC team

couldstart testing the BYOW System. José Ruiz, the EY8B member in charge of the

UV-Box, tested the UV System and made sure it was safe to handle the electric grid the

wire running from the grid to the 9gsn. He also tested the pump once the BYOW was
running The team brought more drums of contami |
source of drinking water (aljib&d start priming the system with cycling watét the

end of the day, clean water wasring out of the BYOW System; however this still

needed to be confirmed with petrifilm test results on the next days. One of the problems
encountered with the water output was a high turbidity, even after long cycling of water
throughout the system.

During the twoprevious Days, Dorothy Ruillartinez and Mike Ewert visited a local

bottle company in Matehuala to see if they were interesteellingii 6 gar r af ones 00
empty 20 Liter bottleat low costo the Aguilar community to promote use and

ownersip of the BYOW System, however they declined to sell any bdideause the

use of the BYOW in the community would represent competition to their company (they
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are the main distributors of bottled water in rural communities in the. a@rajhe next

day, the same two EWBSC team members traveled to the town of Dr. Arroyo (main
municipality for the village of Aguilar) and had a meeting with the major of the town.

The team members explained the concept of sustainability and ownership of the project,
andthe difficulties with finding a local company who was willing to sell plastic

containers for bottled water. The major of the town was pleased to hear about the
progress of the project in Aguilar and he offered to donate 70 plastic containers (20L
bottles)for each household in the village and ordered these containers to be delivered the
next day.On the way back to Aguilar from Doctor Arroyo, the team saw a representative
from the office of CEM (along with others accompanying him) who was Jiaging the
already installed BYOW System and said they wanted to document this as part of their
helping efforts to foreign NGOs. Teainconcluded successfully the assembly and

testing of the BYOW System for the first 5 days of the trip (despite the unexpected
delays) and they returned to Monterrey the next day to fly back to theAll$he people
driving in Mexico were authorized to drive and are pretty familiar with the roads and
traffic laws in the area.

Days 610: Phase 2 Testing of the BYOW System and Tmgini

On Day 6, Tean? (Evan Thomas, Angela Frankze, Tien Nguyen, Will Little and Mike
Martinez)arrived to Monterrepy airplaneand had an Ai nf ortmati onal
Teaml about the Assembly and Installation of the Sysaethe airport Four members

of Team1 remained in Mexico for the rest of the trip to make sure the second team was
up to speed and to keep conducting water quality testing output of the BYOW System.
During the handover meeting, the main focus now turned into reducing the water
turbidity to lower levels and finding out why the turbidity was not able to go down as
expected from previous installed BYOW systems in Rwai@am2 drove back to
Matehuala with a tearh membeandarrived in the eveningThe next days were

dedicated to ndifications of the BYOW assembly, more cycling of the BYOW system,
water quality testing, analyzing bacteria results, and operational training of the BYOW
System. The last two daysSpanish speakers of the EWIBC team trained the Water
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Committee, a groupf women from the village, and two water boys on the operation of

the System.

Thetraining effortson operation of the BYOWere not as focused due to the unforeseen
problem ofthe water turbiditythetechnical team wanted to make sure the system was

running in good condition before doing rounds of trainifige rest of team finished

painting the EWB logo on the wall to indicate the System was installed in that location (a

few kids helped)Results from the petrifilm throughout the days of testing indicated the

output water was clean with no bacteria. The turbidity had been reduced to more
acceptable |l evels; however it wasnodt reduc
clay particulate in the water, autonomous to the region) which could cause the UV light

to kill bacteria less efficiently in the future. Also, as part of the water quality testing,
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members of the EWBSC team conducted test in each house from their daitding
sources (containers where water is stored or collected from the roofs and water filtered by

the families).

Girls from the village painting the EWBYOW mural in Aguilar

The esults showed both the water collected from the roof and the fikeredewere

contaminated with bacteridlhe water collected from the roof, even though is rain water,

is contaminated mainly because the containers used are not cleaned on a ragwadbas

the water is not exposed to sunlight. On the other hand, the filtered water is still

contaminated with bacteria due to off animal feces, even though the water looks

clean, it is still contaminated. One of the common practices in the reditiertavater at

home is through a homemade funnel with some kind of plastic material and pieces of
clothing(to remove largearticulategrom the water). Since the water still remains

turbid despite this process (due to the fine clay), peopleintr@regius e A6 nopal Cc
(cactus) so the water can be ficrystal <cl ea
grown within the vicinity, then grill it with fire wood, open it up, and stir the water with

theburnt nopal. After stirring the watat become<lear andt is poured into another

container, leaving the sediments (fine particulate at the battdimy observation was

really interesting, because the sticky gum like substance released by the nopal after being
heated acts as an effectivedtulator (this local material will be taken into consideration

for future EWBJSC water treatment projects in the region).
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Local family hangs a homemade filter on a tree, the water is then collected in the blue drum and stored for drinking and

cooking.

The last day in Aguilar was focused on passing oubtiigedcontainers to each family,

and bringing the community to the BYOW System location so they could practice

operating the systerget clean water, and taste fthe people liked the tasted of the

BYOW output water and mentioned the taste remained the same (something that could be
seen as a benefit) as opposed to commercial bottled water (people in the rural
communities of this region donét | ike the
the clayish taste per previous assessments made byJS@B The only concern
expressed by the people was the water stil
into the community thinking the water is not clean, despite the UV light killing the

bacteia. This concern will be taken into consideration and more tests will be done
throughout the yedbo see if the output water remains turbid and if this reflects into a

problem of contaminated water perception within the village.

As part of the finalrap-up activities in Aguilar, averbal agreement was made with the

BWC on continuing constant communication with EMY8C on the use and operation of

the systemandon monitoringt h e MaDa@gement of the BYOWIhe BWC

decided they would allow familigs use the system on a daily basis for a few hours (to
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