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Summer experience opens 
doors to lifelong pursuits

Uche Honnah, a junior at Coppin State College in Maryland, quite 
simply summed up his experience working in two Princeton engineer-
ing labs last summer.

“If I hadn’t come, I would be oblivious to the general process of  
research. I really wouldn’t know what to expect,” said Honnah, who 
has now transferred to Penn State University and is committed to 
going on to graduate school. 
 
Honnah was among nearly 40 students from small colleges and  
universities from around the country who spent the summer at  
Princeton as part of the engineering school’s Research Experience  
for Undergraduates (REU) program. The students, many of whom 
came from schools with little opportunity for hands-on research, 
worked with graduate students and faculty members on projects 
ranging from the design of hydrogen fuel cells to the genetic pro-
gramming of bacteria cells.

Exposure to real research is a critical step toward attracting a  
broader population of students to careers in science and engineer-
ing, said Daniel Steinberg, director for educational outreach at the  
Princeton Institute for the Science and Technology of Materials 
(PRISM). The program required a significant time commitment from 
more than two dozen faculty members, but the investment usually 
pays off, said Steinberg.

“Uche has really been a great student this summer,” said Craig  
Arnold, assistant professor of mechanical and aerospace engineer-
ing. “He’s definitely got it; he’s a scientist.”

Raquel Mejia-Ariza of the 
University of Puerto Rico  
conducted research on hydro-
gen fuel cells in the lab of Jay 
Benziger. “In only two months, 
I learned very much. I want to 
continue. I want to apply here 
at Princeton,” Mejia-Ariza said.

Penn State student Uche 
Honnah worked in the labs 
of Craig Arnold and Claire 
Gmachl last summer, which 
fueled his desire to  
attend graduate school  
in engineering.

Similar latrines are found the world over, yet in remote Huamanzaña 
the design posed complex challenges. Not only were supplies and 
equipment limited, but the community lives above a desert and has 
limited access to fresh water.

By March, the students were ready to present their design to EWB’s 
technical review board. It was turned down. “They have very high 
standards and we were just unprepared,” Douville said. “But they 
showed us what we needed to change. They told us that if we made 
the changes, we could reapply in two months.”

Many of those changes involved engineering calculations based on 
information—soil conditions, topography, water supply—that could 
only be gathered in Huamanzaña, which the group had not yet visited. 
“We didn’t know where we would buy materials. We hadn’t asked the 
villagers what they wanted,” Douville said.

To shore up their plans, the group recruited a professional engineer, 
Peter Anderson of Bridgewater, N.J., as a mentor. In May, Anderson 
flew to Peru with McGowan, Olivi, and Sahoo to collect data and as-
sess Huamanzaña’s needs. McGowan was floored when he arrived. 
“The enthusiasm was way beyond expectations,” he said. “They were 
really ready to make changes.” 

The engineers surveyed the latrine site and tested the soil. Olivi set 
up meetings so villagers could discuss their ideas. The townspeople 
suggested adding a shower and enlarging a 4-foot-deep ditch used 
to mine clay for adobe bricks to make the seepage pit. 

After the team returned home, EWB approved the final plan and site 
survey. The group had little more than two months to line up remaining 
details and logistics. “Seb was working 16-hour days at his summer 
job and then coming home to work on the project,” McGowan said. 

On the Fly
In August, seven students and Peter Anderson flew to Peru to build 
the latrine. Questions remained about how much clean water would 
be available for the shower, and the students also ran into the type 
of problems that plague all projects in remote areas. Some supplies 
were missing or delayed. Worse, a cash machine in the nearest big 
town ate EWB’s bank card so they could not withdraw funds. “We 
couldn’t get a new one in time, so basically we took turns taking 
money out of our own accounts or getting credit card advances in 
order to pay for everything,” Olivi said.

Yet construction moved quickly. The school’s parents’ association 
organized a rotation of men to help build while others tended their 
crops. A similar rotation among mothers kept everyone fed.

It turned out that the village had more than enough water for 
the shower. The team, which had prepared for several different 
contingencies, quickly poured the concrete base and reinforced 
pillars to support a 10-foot-high water tower. “You just have to 
adjust on the fly—that’s what engineering’s really all about,” says 
McGowan.

The team finished the latrine in three weeks, one week earlier than 
planned.

Not every issue was resolved during the few weeks Princeton’s 
EWB team stayed in Huamanzaña. The school’s parents’ asso-
ciation, for example, decided that only families of school children 
would be given access to the latrine, even though the whole  
village would benefit from more sanitary conditions.

Despite their disappointment over this decision, the students saw 
progress by the time they left. “We also taught all the kids a song 
about handwashing and how important it was, and after that, 
handwashing was the coolest thing in the village,” Douville said. 
“Those kids will grow up, and they will expect to use a latrine and 
soap. We planted a seed. Things will be different.”

Back in Princeton this school year, the team is recruiting more 
students, organizing projects for next summer and sowing the 
enthusiasm they feel so strongly.

“It changed my future career,” Lowrey said. “I never expected to 
work on sustainable development. This opened my eyes to the 
problems out there in world and what can be done to solve them.” 

You can learn more about the Princeton chapter of  
Engineers Without Borders at the organization’s Web site at 
http://ewb-princeton.org. 

Changing lives in Peru, continued

“The engineering I studied in school gave me a good  
foundation, but until I put it into practice I had no idea how 
complex a project could be,” said civil engineering student 
Sean McGowan.
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