Engineers Without Borders

Building A Better World One Community At A Time

mentoring a group of students
from the Cal-Poly San Luis Obispo

Chapter of Engineers Without Borders
(EWB) on a healthcare clinic project in
Camilo Ortega, Nicaragua. EWB is a
non-profit, humanitarian organization
established to help improve the quality
of life in developing countries worldwide.
Professional engineers work with
engineering students and local people,
with the objective of bringing clean water,
better sanitation, educational and medical
facilities, etc., to areas where they are
greatly needed.

Our group, which consisted of myself
and eight engineering students from
Cal Poly, arrived in Camilo Ortega in
early September 2008 to sweltering
temperatures and high humidity. Camilo
Ortega, which has been characterized
as an “urban slum,” is located on the
outskirts of Managua, Nicaragua. Home
to approximately 19,000 residents, its
roots were as a refugee camp for agrarian
workers who fled from northern Nicaragua
to escape the violence associated with the
Sandinista revolution of the 1980s.

Initially, the students were stunned by
the extreme poverty and lack of material
possessions, as well as the rudimentary
nature of what we would consider basic
necessities. For example, most of the
houses have 55-gallon drums that have
been converted for use as wood stoves for
cooking. Indoor use of such stoves creates
indoor pollution, and many of the people
are afflicted with chronic lung conditions

I recently had the experience of
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as a result. Since returning from Camilo
Ortega, the students have been working
on developing more efficient, less polluting
wood stoves.

The people of Camilo Ortega suffer
numerous, pervasive health problems
related to poverty and lack of access
to basic health services. Community
members are frequently unable to
access medical care due to the distance
to medical facilities and transportation
costs. Through the collaboration of local
community leaders, local physicians
and several non-profit groups, the
development of a local health clinic to
serve Camilo Ortega and the surrounding
communities was undertaken.

Earth Systems

Our group’s goal was to assist with
the first stages of the clinic’s construction,
which involved surveying the site,
assessing the geotechnical conditions and
meeting with community and political
leaders regarding the project. In many
developing countries, engineering and
construction tasks must be accomplished
without the benefit of the equipment
and resources we take for granted in this
country. Our site survey was completed
using a tape measure and a hand level.
Our “geotechnical investigation” consisted
of test pits that were excavated by hand to
depths of 4 to 6.5 feet.

When the project is constructed,
most of the work will be performed by
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members of the community, mainly
women with little or no construction
experience. Attendance at the local
community meetings was approximately
95 percent women. A man from an
adjacent community, realizing that
successful completion of the project
would benefit the entire region, offered
to supply experienced workers to provide
supervision during construction.

While the non-governmental
organization we are working with on
the project has been able to obtain a
commitment to improve the road leading

to the clinic site, construction materials
will still be unloaded hundreds of yards
away and need to be manually transported
to the site. There is a possibility that a
backhoe can be procured to assist with
the grading of the site; however, this is still
very much up in the air.

The clinic footprint is approximately
2,250 square feet, with cuts and fills
on the order of 4 feet. An 8-foot-high
retaining wall is also planned, which will
involve laying back a currently near-vertical
slope for construction. If the backhoe is
not available, all of the excavation and fill

Students excavate test pits for the project’s geotechnical investigation.

placement will need to be done by hand—
this roughly equates to 600 cubic yards of
cut and fill. The approximately 180 cubic
yards of concrete and grout will also be
mixed by hand. The lack of mechanized
equipment changes what would be a very
minor task in the U.S. to a very large job in
Camilo Ortega.

After a week of labor, we left Camilo
Ortega, our tasks accomplished. On
the way home, the students reflected
on how different the process of design,
engineering and construction was for
projects in places such as Camilo Ortega.
They had learned that when working in
developing countries, focusing on use
of locally available, sustainable materials
can be critical to the project’s eventual
success. They also concluded that, when
developing a project design, it would
be prudent to assume that only basic
construction equipment will be available
and that the labor force will be largely
unskilled. We discussed the significant
value of designing, and then constructing,
an actual project prior to graduation.

Perhaps the greatest impact of their
experience, however, was how initial
impressions of poverty and lack of modern
amenities had given way to admiration for
the people of Camilo Ortega’s unwavering
determination to do whatever was
necessary to make their community a
better and healthier place to live.

—Robert Down, P.E.
rdown@earthsys.com
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