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Carolina students bring fresh water
to Cambodian school children

UNC researchers have been conducting
randomized controlled trials of the
effectiveness of porous ceramic filters and
biosand filters that filter water through layers
of biologically-active gravel and sand. Both
kinds of filters were found to reduce the
incidence of diarrhea by up to 40 percent in
households that used them.
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efficiently begin to introduce these filters
and achieve large-scale coverage.”
Sobsey notes that the ceramic and biosand water filters are “something of a status
symbol” in developing countries. “People
can point to the filters and say, ‘Look, I have
a water filter. It makes my water cleaner.’
People have a sense that their families are
healthier because they have a water filter.”
The filters also empower people at a
household level to take responsibility for
their water, Sobsey says. n

Yakira Morillo and her daughter (above) standing next to their biosand filter in Jayaco, Bonao,
Dominican Republic.
Lab worker Aideé Liranzo de Villar (below) processes
water samples to detect bacterial contamination in
the laboratory of Dr. Mirna Peña de Guerra in Bonao,
Dominican Republic.
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hroughout many parts of Asia, naturallyoccurring arsenic in groundwater is a critical
public health problem. Chronic arsenic exposure has
been linked to cancer of the skin and internal organs,
lowered birth weights in babies, increased incidence
of respiratory disease, hearing loss in children,
impaired skin sensation and other health problems.

Five students from the UNC School of Public
Health set out in August 2006 to solve this
problem — for 1,200 students at a primary
school outside Phnom Penh, Cambodia. As
members of the UNC chapter of Engineers
Without Borders, UNC volunteers worked
with the community of Dey Ut to create an
alternative source for the school’s drinking water, replacing an arsenic-contaminated well.

Volunteers helped design and build a
rainwater harvesting system and plan for the
project’s sustainability through community
involvement and education. Dr. Francis
DiGiano, professor of environmental sciences and engineering at Carolina’s School
of Public Health, served as an advisor for
the project. Numerous other UNC School
of Public Health students helped plan and
fundraise for the project.
Working with the Cambodianbased nonprofit organization Resource Development International,
volunteers in Cambodia helped
build three 30,000 liter tanks fed
by rainwater harvested from the
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to get improved performance and why
the concentration of harmful microbes
decreases when water is left in the filter for
several hours,” says Mark Elliott, a doctoral
student in environmental sciences and
engineering who is overseeing the research
and has directed more than a half-dozen
biosand-filter lab studies since 2004.
Elliott hypothesized that the E. coli bacteria may stick to the particles of sand in the
filter or that the biolayer on the surface of
the filter may contribute to the microbial
reductions.
UNC-led research on the efficacy of plastic biosand filters is in
developmental stages in Honduras,
Ghana and Indonesia, says Sobsey.
The projects are funded by International Aid, a nongovernmental
organization based in Michigan. A
sustainability study of the biosand
filter is underway in the Dominican
Republic. This project is funded by
the U.S. Agency for International
Development (USAID).
“USAID has become a big promoter of household water treatment technology. However, they’re
reluctant to support any technology that does not have the
evidence of reducing diarrheal
disease in the field,” says Sobsey.
“They’re also interested in sustainable technologies. For this reason,
we’ve conducted studies in places
where they think they can most
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Reed Palmer (left) poses with three
Cambodian school children. Palmer was
one of five UNC School of Public Health
students who traveled to Cambodia in
August 2006 to help create an alternative
source of drinking water for the school
in the community of Dey Ut. The existing
source had been an arsenic-contaminated
well. Naturally-occurring arsenic in
groundwater is a critical public health
problem throughout many parts of Asia.

UNC School of Public Health students
who volunteered in Cambodia include Dr.
Joe Brown; Angella Rinehold and Reed
Palmer, both 2006 master’s degree graduates in environmental sciences and engineering; Joshua Hunn, a 2007 master’s
degree graduate in environmental sciences
and engineering; and Jamie Perin, a doctoral candidate in biostatistics at UNC.

roofs of three school buildings. UNC volunteers also designed a “foul-flush system”
that captures the first rainwater that lands
on each roof and diverts it away from the
holding tanks. The first flush of water often
contains dust, insects, bird waste and other
debris that could compromise the holding
tank water quality. After the water is flushed,
it flows into the holding tanks. Ceramic filters are in each school classroom to further
filter the water.
Funding for the project came from the
North Carolina and Cambodian Rotary
Club chapters, the Student Global Health
Committee, and many other donors, including students and faculty in the UNC School
of Public Health.
The UNC chapter of Engineers Without
Borders was founded in 2004 by Dr. Joe
Brown, a 2007 doctoral degree graduate in
environmental sciences and engineering
and other graduate students in the School’s
Department of Environmental Sciences and
Engineering. More information about the
organization can be found at www.unc.edu/
ewb-usa. A description of the Cambodia
work is listed under “projects.” n
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