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1.00verview of Trip

In the autumn of 2007, the National Engineers Without Borders (EWB) projects
coordinator traveled to Honduras and talked with several local communities,

including Luis Garcia. She was impressed that this community was "lively with

pride," but found that their school building often floods during the rainy season,
canceling classes and eroding the structural integrity of the building. Our first

phase of the project was to as sess the addition of classroom space, and to gather
data necessary to design a drainage system to route water runoff (rain, gray, and

black) away from school property. Also of concern were the water and sanitation
conditions in the community, so we were pr epared to evaluate these conditions to
see if further action was necessary.

The travel team consisted of the following individuals:

John Hawkins, senior at Walla Wall a University (WWU) majoring in
Mathematics and Humanities. John is the EWB chapter president and our
lone Spanish speaker. His primary responsibilities included surveying,
translating, and general project management.

Amber Mitch ell, senior at WWU majoring in C ivil Engineering. Her primary
responsibilities were to survey the school groun ds, do soils testing, and
assess the feasibility of creating multiple senior capstone projects for other
engineering students at WWU.

Wanda Nelson, ARNP, nurse practitioner working in the health clinic at

WWU. Her primary responsibilities included doing ( or locating) a baseline
health assessment of the community, evaluating the current living

conditions, and seeing to the health of the travel team.

Dr. Curt Nelson, Professor of Engineering at WWU. His primary

responsibilities included assisting the technical team, fiscal accounting, and
being the long -term contact for the community.

In addition, the team had the services of Matt Verbyla, an on -the -ground host,
translator, and civil and environmental engineering graduate. Matt is currently

coordinati ng multiple EWB projects in Honduras, and assisted in the logistics of

our stay, including technical assessment and living arrangements.

An overview of our activities in Honduras:
« Tuesday, Sept 16

Arrive in San Pedro Sula, ride to our project site, and get settled.
Meeting with community at 5pm, hosted by the president of the
village council (el president del patranat  0) Fransisco, and the school
master. The meeting lasted 2 hours and helped us understand from

the very beginning what the needs and desires of the community

were. Our travel team met in our house afterwards to discuss strategy
and lay out a plan for the duration of our stay.

« Wednesday, Sept 17



We had b reakfast at 7am (daily), where we met more of our hosting
team from the NGO Global Communi ty Development (  GCD) (more
below). The four EWB -WWU group members then made the five
minute walk to our project site, where we met a local topographer

who had the necessary surveying equipment (theodolite, transit,

tripod, sticks). Matt had arranged for th em to be there. John and
Amber spent the day mapping the school property, first by teaming

with the local surveyors in the morning, and then by taking over the

ope ration in the afternoon. About 8 0 points were taken and recorded.
Curt spent the day assistin g in the surveying, taking photographs of
the school grounds and surrounding terrain, and taking a walking tour

of a portion of the community, along with Wanda. Wanda also

interviewed some local people, gathering information concerning

health aspects of th e community. In the afternoon, John went on an
extensive village tour with Fransisco and assessed living conditions,

their water storage tank, and a small spring source. After dinner, the
team met to process the work of the day, and make a plan for
Thursda vy.

« Thursday, September 18

Curt and John spent the morning, first being driven by a local official

and a translator to a ranch in the mountains, and then hiking about 3

km to a spring, a potential water source for Luis Garcia and
surrounding communities. The source is about 15 km from Luis Garcia
by GPS. Another EWB team from Denver, CO is planning to design a

water system to bring the water over the mountains and hills to the

community. The hike was hot and buggy, not for the faint -hearted.
Wanda and Ambe r spent the morning taking additional surveying

points for the terrain mapping at the school yard.

Curt and Amber did a thorough walk -around of the school property,
videoing all aspects important to document for future drainage system
design. Wanda talked  to more villagers about health conditions.

We worked into the evening, with Amber, Curt, and Wanda doing a

soil percolation test, and taking soil samples to be analyzed in the lab
while John had a long discussion with a local contractor, Alejandro,
discu ssing various aspects of local construction techniques, availability
of materials, scheduling, etc.

« Friday, September 19

We met over breakfast with Matt, and discussed logistics of our stay,

and also invited himto another meeting with the community for

Saturday evening. Amber, Wanda, and Curt collected more soil

samples, and did another soil percolation test. John did a walk -around
with the video camera, focusing on building design and construction.

Later in the mor ning, we visited another school in a nearby village (El
Marinon), talking to the principal and two teachers about their



physical facilities. We photographed and videoed extensively for future
reference. We then visited a local clinic, about 10 km from Luis Garcia
where Wanda spent an hour with two doctors discussing medical

practices. John recorded what medications were available in the

pharmacy.

Following lunch, Curt did some documentation while John, Amber, and
Wanda went to San Pedro Sula to drop off th e soil samples for testing,
and to shop for local artifacts at a market.

In the evening, our team met with Kathy Powell -Larson, Director of
GCD who was in town for 4 days. Kathy has worked out an agreement
with the Honduran government to potentially fund all materials and

labor for EWB projects in Honduras.
« Saturday, September 20

Our team was somewhat fatigued, so we spent the morning in our
house, reviewing photographs and video footage. We made a plan for
our remaining time in Luis Garcia. We spentthe afternoon in
conversations with our local hosts, and talked more with Kathy. In the
evening, we held another meeting with the community, explaining
what we had been doing, and presenting some design options for
them to consider. This meeting was less atte nded by local folks
because many had spent a good part of the day digging post holes for
new electric lines that the government was planning to put in.
Nonetheless, we received valuable feedback on our progress.
Following the meeting, Curt, John, and Amber discussed strategies for
senior project management when we returned to WWU.

« Sunday, September 21

John and Amber spent the morning in the local market at San Pedro
Sula, while Curt and Wanda did a walk around of the school yard
perimeter, pacing off  distances and noting placement of trees,
buildings, etc. Our meetings with the community had revealed their
desire to also place a security wall around the school property. In the
afternoon, we attended a community meeting with the village. This
meeting ha d around 200 -300 attendees, whereas our other meetings
had 30 -50 attendees. We were warmly treated by the villagers, who
obviously appreciated our help and what we were proposing to do for
their community. We were then given a thorough tour of the village
and environs by Fransisco, and said our goodbyes to the community.
We spent the rest of the evening compiling our notes and organizing
our exit strategy.

« Monday, September 22

Our plane left at noon, so we spent the morning packing and driving
to the airp ort. Our flight back was broken in Seattle with a 3 -hour



layover, which we used to discuss our post -trip report organization,
and design strategy for the coming months. Virtually all of our
discussions throughout the trip were recorded using a dictaphone,
resulting in 12 pages of transcription, an invaluable tool for

recording details that escape the mind before they can be written

down.

2.0 Community Description

2.1 Location and People

The village of Luis Garcia is a community in the Maranon District of the
municipality of Villanueva, State of Cortez, Honduras. This community was
displaced after the 1998 Hurricane Mitch when their community disappeared
during the flooding of the river Chamelecon/Ulua. The community picked
themselves up as a community and moved to their present location. They came
with nothing since they had lost everything in flooding. There was no planning or
development done. There are approximately 375 families and each family has
between 3 and 4 children and the population is increasi ng dramatically . Itwas
estimated that the average age is 35 years old but we do not yet have data to
validate this. They have built shacks into the hillside with some new housing
structures beginning to appear.

In 2006 the community came together and rai sed 45,000 Imps to build

classrooms. The municipality donated the land and the Community members

began to build the school all on their own resources and labor. After completing

most of the walls of the first two classrooms, an NGO named Ce Pudo came in a nd
finished the project for them. The school already has approximately 350  children
and is at max capacity. To help with the capacity issues, they have classes in the

morning and different classes in the afternoon. Approximately one out of every
four children currently attends school.

The area around San Pedro Sula and Villanueva is a Free Trade Zone. As such,

many industries have set up shop and hired. This chance of a cash income has
attracted a huge number of people, mostly from other parts of Honduras where

life is primarily subsistence agriculture. The area around Villanueva, including Luis
Garcia, has been growing at just under 10 percent a year. Co uple the influx of
largely undocumented people with little in available government funding and the

result is not pretty. Much of the settlement is squatters who cannot get title to

their land because they never got birth certificates and other proof of ide ntity.
What jobs are available are located down the valley at the main road, about 10km

away.

The people of Luis Garcia have been very active in supporting themselves. Many
of the houses have electricity but none of them are legal hook  -ups. Each has
strun g his own wire from some connection and the trees look like spaghetti bowls.
The Honduran government has promised to provide legitimate access to



electricity, and officials were present while we were there. The community
recognizes the importance of educat ion and has constructed a school, but need
additional rooms because of the large and growing number of kids.

The community is currently requesting two additional classrooms, a separate

building for a kindergarten, a registraros of &sowe ,fielbaadther o o ms ,
school yard encased with a fence. Adding two additional classrooms will help but

they will be at maximum capacity again next year. The kindergarten class is 42

children taught in a small room with one teacher.

The other item that stands out in this community is that the girls are having

babies at the ages of 12 and from the looks of it, may be even younger. These are
all young moms and there are kids everywhere. This community is where we

really felt the heart of the people. In our interaction s with the community, it was
very evident that these young mothers, who didn't have anything at all, loved

their children. You could see the love and that these children were the most

important thing to them and just as importantly, their spirits were not broken. In
a country full of poverty they still saw a future. They are full of love and laughter

and life is good. This is an amazing statement given their circumstances.

2.2 Climate

The dry season in the Cortes region occurs from December to April, with March
and April being the hottest and driest months. During this time the temperature

varies between 18 and 32 degrees Celsius. The rainy season brings slightly more

stable temperatures ranging from 20 to 30 degrees Celsius and occurs from May

through Nov ember with the wettest months being August and September. Even

during the rainy season, the lack of potable water is an issue as the community of

Luis Garcia shares its water source with several other communities.

2.3 Physical Characteristics

Luis Garcia is located approximately 20 kilometers southwest of San Pedro Sula
as marked on the map below.

Figure 2.3.1: Luis Garcia. The large blue polygon represents the land for the school.
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Figure 2.3.2: Luis Garcia and San Pedro Sula. Luis Garcia is identified by the balloons.

The local buildings vary in construction based on the income of the families. The
poorer families live in small house made from wood and corrugated tin sheeting,
which hold the heat like an oven. Families with slightly larger i ncomes live in
concrete block houses. In the surrounding neighborhoods, which seem slightly

better off, it is much more common to see concrete block construction than the
tin huts.

Figure 2.3.3: An unfinished building made by community members. This bu ilding is intended to
serve as a Kindergarten until a better one is provided on the school site.

Typical roofs are constructed of the corrugated tin sheeting supported by steel

fi C ohannel , however those tha t can afford it also put in a false roof of noise -
reducing tiling inside for when it rains. The schoolin  Luis Garcia does not have a
false roof, and when it rains the children are often sent home since it is too loud



to teach effectively.

Most buildings in Honduras are not complete without a fence or wall to

encompass them. Most walls are constructed of concrete block with barbed or

razor wire running along the top. Currently the school property is fenced along
two sides, with  lines of barb ed wire, but it does little to keep animals out, and
cannot prevent human invasions.

The village is built on the side of a hill, with the school property at the bottom.
When it rains hard, there are often streams, and waterfalls that form around the
house s. Generally, they drain away within a few days.

2.4 Water Supply

Clean water supply is an issue across much of Honduras. The community of Luis
Garcia shares its water source, a well, with several other larger communities,

and as aresultt heyonly rece ive water foran hourevery 2 -7 days. Each family
has a large basin which they fill when the water comes on, and use sparingly

until more comes. This does present a bit of a concern, since these stagnant

tanks provide an excellent breeding ground for mosqu itoes which carry malaria

and dengue fever. When families run out of clean water, they use water taken

from a stream nearby, which is of questionable quality.

In this community rainwater runoff and grey water alike are discharged into the
streets, and much  of it ends up running down across the school yard before it
reaches a stream and drains away. We have also been told that black water is
included in this discharge, although we noticed the use of many latrines in this
area. During the rainy season, howev er, we were told that many of the latrines
flood and overflow into this discharge which passes through the school soccer

field.

2.5 Sanitary Facilities

The community does not have a sewage system. All restrooms are pit latrines.
When the family latrine nears full, the family simply digs another next to it. The
school waste water facility is particularly interesting. They have two flush toilets
connect ed to a septic tank. However, the toilets are not connected to a water
source, so they do not work. The restrooms are padlocked shut to keep people
from leaving deposits in the toilets. Even were the toilets connected to water,
however, the septic syste  m is unsustainable. There is no infrastructure in place
for the pumping of septic tanks. Because of this, septic tanks are not built to

even be pumpable. They are closed off with only a vent on the top for gases.

Once the tank fills, they simply build a new septic tank next to the old one, cut
and cap the pipe to the old septic tank, and route the pipe from the toilets to a

new septic tank.



3.0Partners

3.1 Global Community Development

The NGO who hosted our stay is Global Community Development (GCD). Their
contact information is:

Global Community Development

Main co ntact, lead project coordinator:

Kathy Powell -Larson

1061Lake Susan Dr

Chanhassen MN 55317

Email: kathy.powell -larson@donaldson.com
Cell 612 -220-3813

Work 952 -887 -3292

Home 9 52-949-9474

Other Important contacts in GCD (on the ground)

Matt Verbyla cell: (504) 9873 -6908
Mario Estrada cell: (504) 9659 -2146
Rafael Perdomo cell: (504) 9983 -8041

GDC has a website that is in process and new stuff is being added daily
www.gcdnp.org

GCD is coordinating multiple EWB projects in Honduras. They currently have a
team of six people on the ground in Honduras.

Matt Ver byla is the project director for GCD, trying to see how GCD, an NGO
who is registered legally in Honduras, can assist some of the EWB chapters
working in Honduras. He is sort of wearing two hats (as volunteer project liaison

for EWB and as project director for GCD), but they are hats that overlap a lot.
Rafael Perdomo is the regional director and has been making a lot of the
connections with  two funding institutions which | will explain in a little more detail
below.

Mario Estrada  is a project coordinator f  or GCD, he is bilingual and has been
helping with the EWB Project Liaison role, especially recently with some of the
chapters that GCD has been assisting.

Mario Sandoval is a social promoter for GCD. He has been assisting especially
with the coordination  of several of the projects that the Boulder chapter of EWB is
working on.

Hicda Almendares is the administrator for GCD.

Alejandro Gonzales is the field technician for GCD. He has been helping with
collecting some of the topography studies that the EWB -Denver chapter and the

EWB-Boulder chapter have requested for their projects.

The following is a cut and paste from an email sent by Matt Verbyla on October 3,


mailto:kathy.powell-larson@donaldson.com
http://www.gcdnp.org/

2008:

POTENTIAL FUNDING OPPORTUNITIES

Here are the institutions that GCD is in conversations wit h:

FHIS * pronounced feese* (Honduran Social Investment Fund, Fondo
Hondureno de Inversion Social)

and

SETCO (Technical Secretary of International Cooperation, Secretaria
Tecnica y de Cooperacion Internacional)

There has been a lot of rumors going aroun d about "fully funded projects in
Honduras"... | am not here to prove or disprove any such rumors, however |

would like to provide you all with some more detailed information about these two
opportunities. It's not like we have a bank account with tons of money in it just
waiting to be spent. It's more like we have been having some very productive
conversations with these two institutions, which do have access to lots of money.

In particular, since it's the end of the year, they are hustling to spend it by the
end of the year so that they justify their budgets for next year. I will start

explaining a little bit about SETCO.

EUNDING OPPORTUNITIES WITH SETCO

We have had several meetings with the minister of SETCO. SETCO is an
institution that funnels money received by international agencies for cooperation,

such as the Swiss Agency for Development, USAID, Taiwan Government, KFW

(the German Agency for Technical Cooperation), etc.... Almost all money coming

from these institutions goes through SETCO and gets distributed to local
organizations and authorities.

During one of our meetings with SETCO this summer, they gave us a format that

they require for any organization submitting a project for funding. I have
attached this format. The main report would be a word document, with
engineering drawings and calculations attached as appendices. | am also
requesting that you fill out the title page which | have attached as an EXCEL file.

This report must be written, of course, in good Spanish.... If any of yo u have a
project that is ready to build, you just need funds (this means you have final

materials lists - don't worry about the cost estimate, if you don't have that yet,

we can assist you with that process, just as long as you have the materials list)....

If any of you have a project that is at that step, please fill out the EXCEL cover

sheet and type up the report in the word document and send it to us. We will
review it, submit it, and play the role of "door -knocker" with SETCO, reminding
them every few days to review our project application and consider it for funding.

We will request from your chapter a recommended donation of 5% of your total

project cost, if we succeed in helping your chapter get funds for your project, as

overhead to help us cover our administrative costs here on the ground.

SETCO funds smaller scale projects, $40,000 and under.



FUNDING OPPORTUNITIES WITH FHIS

FHIS has a slightly different process. | have been meeting this week with an
engineer from FHIS who is training our grou p at GCD on FHIS's procedure for
submitting projects for funding... | am going to meet with him tomorrow to do a

"test run" with an imaginary project.... It's not as simple as the SETCO
application.  What you would need to do is just send me your design dr awings
(prefer PDFs), and your final materials list (again don't worry about unit prices)....

All this stuff needs to be in Spanish or bilingual....

There are other documents that we will need to get, depending on the type of

project (water, sanitation, s chool, road, bridge), but the most important
paperwork to obtain are things like easements, especially with potable water
projects. FHIS has their own easement forms. We have a copy of these forms
and as soon as we get them scanned, we'll send them to y Ou.... it's basically just
a document that has to be signed by the land owner and should be accompanied

by a location map and a drawing of the property in question....

The engineer from FHIS will be providing us with a checklist for each type of

project this week. [I'll get that scanned and then send it out in a later email....
FHIS funds all sizes of projects, but right now, they tell us that they have money
for water and sanitation. As GCD, we would be the on  -ground support group for

your chapter... A s with SETCO, if we help your chapter obtain funding for projects
through FHIS, we will ask for a small donation from your chapter to cover our
administrative costs.

4.0 Technical Site Assessment

4.1 Site Survey and Floodplain

The site survey concentrated on locating the existing building, trees and site
boundaries, determining the various grades across the school yard, and the

location s where drainage seemed to cause the largest problems. Due to limited
time with borrowed equipment we were no t able to cover the entire site, but we
covered the areas we deemed most important. Also, the job was begun by a local
surveyor and since they do not record elevations, we are missing some data from

the area along where they want the fence.

Oneofourini t i al concerns about the school ds bui
a floodplain, but our first visit to the site immediately ruled out that possibility.

Behind the school grounds runs a deep ravine, and in it flows a small stream. The

far bank not near ly as steep and levels off more rapidly. Were the stream to flood

it would definitely spill over onto the other side, and not onto the school grounds.

Drainage, however, is still an issue since much of the water from the surrounding
hills flows through th e school yard before reaching the stream. We have been told
that during some storms the lower parts of the school yard can be covered by as

much as 4 inches of moving water.



4.2 Soil Analysis

Since the site is composed of a variety of soils, we took sampl es from 3 different
places, each of which was a site for a possible building. The results are in
Appendix A, and show  a soil comprised | argely of clay, varying from 30 % to 60 %.

We also per formed a percolation test and determined that the percolation rate f or
the soil near the existing latrines is 13.67 minutes per inch.

4.3 Standard Local Construction Techniques

Building codes are extremely hard to come by in Honduras, so we did our best to
determine local construction techniques based on conversations with several local
construction foremen, and city engineers.

Most of the local buildings are built with concrete block supported by bond beams
made of poured concrete reinforced by corrugated rebar. The concrete footing and
bond beams form a cage called the Encajonado  which supports the building (see
Figure 4.3.1 ). The frame is filled in with concrete blocks and whe n affordable it is
covered in stucco for purely aesthetic reasons. Atthe end, a concrete slab of
approximately 2 -3 inches thick is poured inside the constructed building to serve

as the floor.  Its main purpose is to keep the dust down, not support the

structure.

The structure of the footing varies slightly from the rest of the bond beams.
First of all, t he rebar is slightly different. The footing uses a rebar structure

called the banda, while al | the other bond beams use a rebar structure called the
B Castillo, or castle. These two
structures are shown below in

Figures 4.3.2 and 4.3.3. Also,
the footingbs width v
according to soil type while

/\ the bond beams are sized to

the width of the concrete

block. Footings are typically

10 inches wide and 8 inches
deep, but both of these
dimensions can be adjusted

for soil type. This decisio n
seems to be typically made by
the foreman at the time of
construction without any

formal analysis of the soil.

Figure 4.3.1 : The Bond Beam Structure (Encajonado)



Figure 4.3.2: The Banda Rebar Structure
Figure 4.3.3: The Castillo Rebar Structure

Two of the bond beams in F igure 4.3.1 deserve further commentary. First, the

bond beam second from the bottom is at ground level. It is called the humidity

bond beam since it is designed to protect the building from water 0 both the
humidity of the water and the stress of water pressed against the building.

Flowing water can knock out normal masonry block fairly easily. Of course, other
techniques are used to avoid direct flow of water against the building as well, the

most significant being building plac ement and a sidewalk surrounding the building.
Many of the larger buildings are surrounded by a sidewalk which protect s the wall
from flowing water and the foundation from washout. The sidewalk also keeps
the rain from dirtying the walls and is aesthetic ally pleasing. The sidewalk should
be slightly g raded to help with water runoff.

The other bond beam worthy of further discussion is the one running at an angle
to the apex of the building . The beam , while not essential, is useful for sealing off
the uppe rmost masonry blocks, keeping rats and insects from nesting in the
concrete blocks and keeping moisture out. If designing properly, this beam will

overhang the building and offer support to run metal "C" channel on. These "C"
channel beams serve to support a sheet metal roof. There are two common kinds

of sheet metal used in Honduras; Zinc and Aluzinc. We have been advised by a

local Foreman that the Aluzinc is the better of the two roofing materials.

The windows are most commonly simple openings inthe w alls, supported by bond
beams and protected by metal caging. These windows can be custom ordered to

fit the openings. There is also the option o f including in addition to the metal

caging a set of 2 screens: 0 ne of relatively course wire mesh to offer supp ort and
a second of fine mesh to keep out mosquitoes. Rarely is glass used as it would

quickly be broken and not likely be replaced.

Doors can be ordered in wood or metal. One of the contractors we spoke to said
he preferred metal because metal doors can e asily be custom made for a job, and
you use the same person to make the window protectors as well.

For electrical wiring , conduit and PVC are available, but the most commonly used

wire enclosure is Polyduct which is cheap and flexible. It is possible for P olyduct to
break from excessive bending , but according to the foreman we spoke with, that

is rarely the case. Also interesting to note: public schools in Honduras receive free
electricity.



While talking with the foreman we also discovered that while there IS no written
rule, most public buildings in Honduras are not built within 2 meters of trees or
other deeply rooted vegetation.

4.4 Materials and Cost

A list of available materials and their approximate prices at the time of the
assessment trip can be fou  nd in Appendix B.

5.0 Baseline Health Assessment

5.1 Introduction

An assessment of the health issues and concerns facing the community of Luis
Garcia was conducted in September 2008 through interviews with the President of

the Patronato (community council), the Vice-president ofthe Patronato, the f irst
grade teacher from the Luis Garcia school, the sixth grade teacher from El

Marafion , the Physician at the nearest health clinic (medical student in last year of
residency completing community health year), an NGO in-country employee , and
an NGO expatriate volunteer. Personal observations of the community and the

residents were also recorded. An attempt was made to visit another clinic, but
circumstances did not allow it. Other information from World heal th Organization
(WHO) and Unicef on -line data.

5.2 Regional Demographics

320 families comprise the community. The two ethnic groups of the community

are Mestizos and Garifuna . In the country of Honduras Mestizos comprise 90% of
the population and Ga  rifuna comprise 2%. This ratio is reflected in the
community of Luis Garcia.

There are an estimated 1920 adults living in the community (16 years of age or
older), 100 of whom are over the age of 50. The number of women and men are
approximately equal. There are 30 children less than one year of age, 900
between 1 -4 years of age and 640 5 to 15 years old.

The average age of first birth is between 12 i 16 years with rare exceptions of 30
years. If an adolescent single girl becomes pregnant, she remain s in her family of
origin and her child is counted with the mot her

51 10 children. The average age of first birth for a large family is 15, and 30 for
a smaller family.

There are 4 disabled individuals in the commu nity. T hree are mentally disabled
and iact | i ke a childreno. The fourth has a phy



5.3 Community lliness/Injury

The most prevalent health issues are presented as described by each interviewed
group or individual. The lay population has a wide range from little to a

moderately good understanding of the cause and effect of most illnesses. The
medical personal unders tand the cause and effect, but do not fully understand or
appreciate the conditions the residents of Luis Garcia live under.

Top 5 from community
Dengue Fever
Upper Respiratory Infection

Int estinal parasites (diarrhea/stomach ache)
Dental problems

arwbdE

Top 5 from physician
Upper Respiratory Infection
Diarrhea (no severe dehydration)
Amoebas
Hook worm and other helminthes
Dengue Fever

arLOdE

Honorable mentions
1. Hypertension
2. Diabetes
3. Tuberculosis
4. Malaria
5. Infant death

Dengue Fever is a daytime biting mosquito borne illness. This year Luis Garcia

has been experiencing an epidemic of it. A number of residents have developed

the Dengue hemorrhag ic fever and have had to spend a significant amount of
time at the hospital in San Pedro Sula. At the initial meeting of the community a
member was asking for help in dealing with Dengue Fever as his family had
experienced significant illness. When ta lking with the First grade teacher from
the Luis Garcia school she said that Dengue fever was not a problem and that the
only students who could not come to school were unable due to impassability of

the roads/trails after storms. The Sixth grade teacher from El Marafion stated
that his students from Luis Garcia missed more days of school due to illnesses
such as Dengue Fever. He estimated that between the months of May through
August an average of 10 to 15 students a day are absent from class due to eithe
Dengue or Malaria. These students are absent for 2 i 3days.

The 6 ™ grade teacher incorporates government designed health teaching in his

class. Community outreach is conducted by the students going into the

community to educate the community membe rs. This is almost impossible as the
heads of households are working in the factories. The government also provides

free insecticide powder to dispense on standing water in an effort to decrease the
mosquito population.

AnAll ergy to watero Causes tingling of
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When we were in the area, it was noted that all the houses had open water
cisterns on the back porches. In the week were there the cistern had changed

from clear to having swimming mosquito larvae and finally to hatching mosquitoes

the day before we left. Showering usually takes place o n the back porch using
bowls of water. The mosquitoes would swarm around during the showers. The
standing water in the open cisterns, the drain pipes, and puddles in the road were

all Dengue Mosquito hatcheries.

Upper Respiratory Infections are numbered 1 and 2 in moth the medical and

non - medical interviewees.

This is a broad category which could include anything from the common cold to

allergies to bronchitis from inadequate ventilation at a factory. Reasons given for

devel oping URI 6s iwekiengieadlichgf/fadadsd and Anot dr
weat her o.

Allergy to water was described as itching/tingling arms which developed after
using local water high in iron content when treated water is not available. A
discussion with the local physician prom pted the query that the itching could be
related to scabies as the lack of water decreased the number of showers by the
community members and scabies is an opportunistic infection of the communities

in the area.

Amoebas, Helminthes, Parasites are all prev alent in the area causing a mired

of physical symptoms from abdominal pain, diarrhea, headaches, and worm

infestation throughout the entire body including the brain. Hook worm is the most

common helminth and is acquired by contact with infected dirt. The government
provides school children a free medication for worms on a routine basis.

Tuberculosis (TB) is common in the area. TB prevalence in Honduras is
77/100,000 residents. The physician | spoke with was treating 50 active TB

cases. General popul ation screening is not done, but the BCG immunization rate
is The TB cases are treated with DOTS therapy. TB treatment is available at the
local clinic. Multiple Drug Resistant (MDR) TB rate is 2.5%. The question
concerning the number of local MDR TB ra tes was avoided by the medical
personal. BCG vaccine coverage is at 91% for the country. Many Honduran
residents attempt to treat the cough of TB without proper diagnosis.

Malaria was mentioned only by the 6 ™ grade teacher as a problem. The

physician said she had treated only one case of malaria in the past year.

According to CDC travel web site, malaria is nonexistent in San Pedro Sula, but is

in the outlying areas. It is undetermined if malaria does not affect the local

population or if home trea  tmentis given. | would surmise that Malaria is

currently not a major health risk factor in Luis Garcia due to the infrequency of an
official diagnosis and treatment.

HIV/AIDS is an emerging concern in the younger population of Luis Garcia
according t o the President of the  Patronato . He is concerned that the younger
population will introduce HIV/AIDS into the community. HIV testing is available

free of charge to pregnant women. Otherwise HIV testing is available at a cost of



150 limpas at the clin  ic, but results take 24 hours to obtain. This test can be cost
prohibitive to many. Occasionally HIV testing is free through Medical Brigades
(medical groups from other countries who go to Honduras routinely to provide

free medical care). Treatmentis g iven though the government hospital in San
Pedro Sula. Three to four HIV cases had been diagnosed in the past year, but
many may be undiagnosed due to cost.

5.4 Morbidity & Mortality Information

According to the World Health Organization, the average lifespan in Honduras is
67 years. Life expectancy for men is 65 years and for women 70 years. These
statistics are mirrored in the community of Luis Garcia.

The community of  Luis Garcia is growin g at 27%. This was evidenced by the
number of pregnant women and women with young babies in the community.

Prenatal care is provided by the closest government sponsored clinic, or through a
private clinic if the person has health insurance. The uninsure d woman is
delivered in a government hospital in San Pedro Sula. According to the Vice -
president, women are afraid of delivering in the government hospitals. They are

afraid thatthemid -wi f e wi | | Aitake their childo,
ot her Acomplications. 0 They are more af
the lesser of two evils. During the week we spent in Luis Garcia, a woman had

delivered at home and the infant had died. This happens about once per year.
Maternal morta lity in Luis Garcia is 0.

5.5 Information on daily living

Water is a precious community in Luis Garcia. The community gets water for 2
hours every two days. Each house has an open cement cistern which is filled, and
used sparingly. Many houses have a 200 to 300 gallon closed water tank which is
located on the roof and can refill the cement cistern as needed. There is an

upgraded spring from which the community members can obtain untreated water

and wash clothes. All water for drinking is bottled. A water truck sells five gallon
jugs of treated water throughout the community on a daily basis. Bottled water

can be purchased from stores in either plastic bottles or in plastic sacks. Water

for cooking is either bottled or from the treated supply. If neither of these are
available, water from the spring is used. Water for hand washing and bathing

comes from the open cistern.

Animals roam the community freely and appear to get their water from the
streams which run through the community. There is n o agriculture in the
community.

Food is available through out the year. Fruits and vegetables are seasonal. As
many from Luis Garcia are working poor, cost is the major problem.

The staple food of the community diet is black beans, rice and corn tortillas. A
popul ar food is fAiBal eadasod which are tor

t heli

rai

til

d

r
o f

as



Fruits (banana, pineapple, papaya, plantains and mango) and vegetables (corn,
tomato, rice , beans, and cabbage) are not eaten in large amounts and can be cost
prohibitive. Fruits and vegetables are available in season at a small

fruit/vegetable stand or via a truck which drives around the community. Meats

such as chicken, beef and fish are u sed as condiments.

In my discussion with the vice -president she said that obtaining an adequate food
supply is very difficult for women. Many are single mothers, or their husbands do

not allow them to work outside of the home. With the size of the fam ily one
salary is not sufficient. The school has a small scale food program which is

available free of charge to the students. Beans, rice and oil are provided. The

food is stored at the school and the principal portions it out to members of the
communi ty to cook for the students.

Obesity is also a problem in Luis Garcia. | surmise with the increased stress of
working long hours, and associated time constraints, the use of commercially
prepared foods and lack of exercise lead to weight gain.

Children6s diets differ from adults with regards t
Ingestion of hard candies in the form of suckers was anecdotally noted.

Malnutrition is a problem. The sixth grade teacher noted that he can tell a

difference in the physical appea rance of his students from Luis Garcia and from

the adjoining community. A mands, womands and
comparable. There are no foods which are considered taboos. Children are
breast fed up to one year. Food supplementation begins at 6 months.

5.6 Sanitation

The lack of sanitation is a problem for Luis Garcia as there is no sewage system
infrastructure. Many houses are built with indoor plumbing, but the waste is

directed into the street where trenches are dug into the roads to channel the
waste water away from the houses. The apparent goal is to get the waste to flow

into the stream and be removed.

For those houses close to the school, the waste is channeled to the school yard

where there are five major channels which meand er across the school yard. The
waste water collects in a large puddle in the middle of the school yard where the
children play soccer.

Human waste is managed in many different ways. A number or houses use pit
latrines, while others have a flush system w here the waste is directed into a
buried tank and the water is allowed to leach away through the earth much like
our septic systems. When a tank is full, another is built beside it. At other times
children will relieve themselves in the grass and weeds.

The school has a small free  -standing building which has two flush toilets which are
attached to a septic tank. These toilets are not in use as there is no running

water to the school. Children will either relieve themselves in the bushes or go

home.



Domestic animals including chickens, pigs, dogs, cows, and horses run free in the
community. Animal waste is neither collected nor contained.

There is no community waste area in Luis Garcia. There is no word for litter in
Honduras. Garbage is left wh ere it falls. The houses and the small yards appear
clear of waste, but the public areas are not. The school yard adjoins the creek

and is covered with decomposing loose garbage. Due to the need of bottled water
there are numerous plastic water bottles and water sacks littering the area. Much
of the garbage is washed into the streams. The stream which comprised the east
boarder of the community is filled with all manner and size of garbage.

There is a garbage disposal service in some of the adjoining communities. | doubt
there is a sanitary landfill as there are large piles of garbage along side the major

road way leading to San Pedro Sula. These are at times a mixture of garbage and

at others only one type such as clear plastic.

5.7 Community Health Resources

Luis Garcia has no health resources in the community. There is a government run

outpatient clinicin  El Calan, which is a 10 minute taxi ride away. The clinic is

staffed by two RN6és, one pharmacist, an ARNP ar
year of training. Electricity is available to the clinic on a 24 hour basis. Inpatient

care is available in San Pedro Sula a 20 minute drive away. There are both

government as well as private hospitals in the city.

Medications can be purchased in stores or obtained free of charge from the
government run clinic. There is a small formulary of government supplied

medica tions available free of charge to the general population. The medications
are distributed to the clinic by the government every three months, but the
schedule is not strictly adhered to and the clinic frequently runs out of medication.
Other prescription  medication not on the formulary is available in pharmacies and
payment is the responsibility of the patient. This produces failure to complete
courses of treatment or in appropriate dosing and results in inadequate treatment
leading to continues illness. Many countries send medical groups to a specific
community in Honduras on a routine basis. These are called Medical Brigades.
Luis Garcia does not have access to a Medical Brigade.

Transportation to the clinic is by car, taxi or bus. Ambulance service is
unavailable. If a patient can not be cared for at the government clinic they are
put on a bus and expected to get to the hospital either on their own or with a
family member. For  some these methods are cost prohibitive to health care.

Many residents of Luis Garcia opt to pass the services offered at the government

run clinic and go directly to the government hospital. The physician stated that

the majority of the population she Is serves is female. A Luis Garcia community
member states that the males go to San Pedro Sula for care, and the females who

are allocated fewer monetary resources, are seen at the clinic.



Many of the Luis Garcia community residents who work in fact ories have health
care. They are seen in private clinics in San Pedro Sula.

The government of Honduras provides comprehensive immunizations for multiple
vaccine -preventable diseases. The vaccines are provided free to the population
and a carefully -crafted distribution plan exists. The governments plan is to
eradicate the targeted diseases by vaccinating the population. (See insert for
vaccine schedule.) Mothers of infants take their child to the government run clinic
for well baby check -ups and immu nizations on a routine basis. The physician
states the younger mothers show more willingness to access the health care
system and obtain immunizations for their children then the previous generation.
Immunizations are also available through immunizations clinics in the local
communities and schools. According to the WHO and Unicef, immunization of the
population of Honduras is a high priority of the government. This immunization
rate is also reflected in Luis Garcia.

Immunization Schedule

Vaccne Schedule Vaccine Schedule
BCG Birth
DT 4,6,18 months, %6 MMR 12 months
yrIs;
DTwP 18 months; 45 yrs; OPV 2,4,6 months; <5 yrs
DTwPHibHep 2.4.6 months; Pneumo_con; Start July 2009
Hep B 1% contact, +1M, +6M| Rotavirus StartJuly 2008
[high risk groups]
Influenza > 65 years TD CBAW (12,49 yrs)
[HCW and & 23 x5;
months]
IPV 2.4,6, mths; 46 yrs; | Vitamin A 6,12,18,24,30,36
[high risk groups] mths
Phar maceutical s c onsithedecroeudn tteor ob earfieo vaevrai | abl e

Cough medicatio ns and Paracetamol (acetaminophen or Tylenol) are freely

available. Pharmacies play an important role in providing healthcare. Often

people will seek advice from pharmacists and purchase many medications over -
the -counter, without a prescription including antibiotics. Delays in seeking for
cough related ilinesses, i.e. pneumonia or TB, are common as cough syrups or

teas with ginger, eucalyptus, etc. are purchased to soothe the cough.

As noted above, the government has a limited formulary of free prescription

drugs. These medications are accessed through an in -clinic pharmacy after
consultation with the physician. The medications are ordered from the

government by the clinic on a quart erly basis. Due to lengthened delivery times,
the clinic occasionally runs out of specific medications. A full list of the medicines
available in the clinic we visited can be found in Appendix C.

Medications not on the formulary are the responsibility o f the patient
family to purchase at a private pharmacy. Again this can be cost prohibitive in
many circumstances. The physician pointed out cases of failure to obtain
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medications, or inappropriate dosing by the patient which lead to a worsen ing of
the condition and a distrust of the physician and medical care system.

The community of  Luis Garcia has one school which teaches grades K i 6. The
adjoining community houses another grade school, a high school and a technical

college which offers  courses in business administration and computers. The

nearest University is in San Pedro Sula.

The Honduran educational system organization is as follows. Education of children

0 T 5years is delegated to private and community centers. Pre -basic educat ion
consists of 9 years, from 6 i 15 years of age. It is formed by three cycles | cycle

(1% to 3" grade), llcycle (@ ™ to6 ™ grade), lllcycle (7 ™ to 9™ grade).

Secondary Education is of 2 or 3 years duration for youngsters from 15 i 18 years
of a ge. Higher education includes students 18 years and on.

The local educational system as explained a little differently. Six years of lower
grades. Six years of high school, Three years of general, three years of specific
i.e. technical and four years of college/University. The number of students who
complete sections are as follows. An average lower class room starts with 95
students. Those who continue on to high school equal 70 students. Of those 70
students 40 continue on to get a general educa tion. Twenty obtain a career
specific education and 10 attend college or University. Another way of
understanding the number of years to achieve a degree is that after high school
completion a student studies for two more years to become a nurse. For a
physician they have four years of study and one year of practice (five years total)
following high school completion.

The majority of students are able to complete grades 1 i 5. Many children from
Luis Garcia do not continue on with further education due to family responsibilities
such as caring for their younger siblings, pregnancy or the need to work to help

support the family unit.

It was noted that few or none of the College/University graduates return to Luis
Garcia or the surrounding communitie s for employment as the economy of the

area can not support them. This is viewed in the community as selfish and

working for themselves instead of the good of the community.

A house to house educational assessment was done by the principal two years
ago. He found the literacy rate for both reading and writing to be at 98%. The
outliers were the elderly who could not see well, and the very young.

Number of students attending Luis Garcia School

Grade AM PM
1% 37 37
2" 40 37
31 31 25
4t 28 20
5N 0 27
6" 31 0




The government provides health education through health educators, health
education curriculum through the schools and educational handouts, posters etc
through government operated clinics. Government sponsored Health educators
travel through the sector t eaching in schools and churches. This provides short
educational teaching but no long -term follow -up.

The government developed school health curriculum discusses sex education,
basic hygiene, disease transmission. The 6 ™ grade teacher augments the
curriculum with more information and community service field trips where his

class goes into the surrounding community to teach/show the community how to
address problems attached to specific diseases. An example of this is linking
standing water to the mos quito species which harbors and transmits Dengue
Fever. The students/families are also given an insecticide to sprinkle on the
standing water to kill the mosquito larva. The difficulty of this program is

educating the adults of the community as the majo rity are at work during the
school hours.

The school of Luis Garcia has access to the same curriculum, but a sharp contrast
between the two teachers was noted in the understanding of disease
transmission, health habits, and other health education topics.

Education in the government run health clinic appears to be in the form of
posters. The physicians and nurses also provide one on one patient education as
time allows. Accessibility due to location and cost are limiting factors.

The residents of Luis Garcia would like a health clinic staffed with a physician and
a nurse to be built in their community. If that is not available they would like a
Health Brigade to adopt their community providing care on a routine basis.

5.8 Transportation /Commun ication

Public transportation in the form of taxis and mini taxis can be arranged from Luis
Garcia. Buses, taxis, and factory busses are accessed four blocks from the school.
Few families own a vehicle. Many families commute via bicycle or motorbike.

Almost every household in Luis Garcia owns a television set. There are possibly
one to two radios in the community. There are no landline telephones in the
community. Cell phone use in common and reception is good as there is a cell

phone tower on the  adjoining hillside.

5.9 Conclusion of Health Assessment

Although the data collected in this assessment were self -reported by the local
community members, the health data are consistent with the information provided

by WHO. There are clearly serious he alth issues facing all of the emerging
industrial driven communities surrounding San Pedro Sula. Efforts of EWB can do



little to address the endemic problems of the region. However, some health

issues (e.g. malnutrition, intestinal problems, and vector borne illnesses) may be
positively impacted in Luis Garcia by EWB projects. These include providing

reliable access to clean water, improving drainage of rain and waste water,

improving sanitation and reducing environmental contamination.

Many of the he alth problems affecting the community are linked to the endemic
problems of the region but they are also clearly linked to water quality, diet and
personal and environmental sanitation. The Honduran government recognizes
that lack of clean water sources, malnutrition and hygiene issues are primary
reasons for many of the health problems of the populace and addressing these
issues should be the main focus of subsequent Luis Garcia/EWB projects.

6.0 Budget and Funding

The project was funded through privat e donations to the WWU  -EWB chapter. The
approximate main group expenses were the following:

Expense Amount Total

Airfare $655 x 4 $2620

Parking $56 $56

Food mealaiday x7 daye 8504

Gifts for hosts $67 $67

Travel insurance $46 x 4 $184

Transportation $127 $127

Exit tariff $34 x 4 $136

Dictation $110 $110

Total $3804 ($951/person)

7.0 Future Work

Although sanitation and water are the main issues for the community our main

focus is on the school and school grounds. The Denver EWB chapter is currently
working on the development and implementation of providing consistent water to

the local communities including Luis Garcia. Providing a sanitation system for the

entire community needs to be addressed in the near future.

The specific goals for the next phase of the project include:
1) Develop a drainage design to divert septic waste and water runoff around the

school yard
2) Connect school to the community water system



3) Install existing UV water purification system

4) Upgrade existing latrines to working condition

5) Build four additional latrines

6) Provide sewage system for latrines and gray water

7) Build cafeteria/kitchen

8) Build security wall

9) Build five classrooms for school

10) Institute educational programs related to disease transmission, hygiene, and
general health.

11) Institute an educational program to reduce water waste by all village.



Appendix A: Soil Analysis Results

The following soil analysis was performed by GeoTech in San Pedro Sula, Ho
chart is in Spanish, the translations are all trivial. The graph

nduras. Though the

below was created from this data.

ANALISIS DE POZO DE CIELO ABIERTO (PCA)
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Appendix B: Materials and Price List

The following list of materials comes directly from the Constructor magazine produced in
Honduras.



