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Abstract 
In pursuit of the goals of environmental, economic, and social sustainability, the Engineers for a Sustainable World (ESW) chapter of Harvey Mudd College is planning a service project evaluation trip to Koundara, Guinea for the summer of 2008.
  The purpose of the trip is to explore the feasibility of four project ideas proposed by a local non-governmental organization called Volontaires Guinéens pour le Développement (VGD) to improve environmental and social sustainability in the village.  The trip will establish new relationships between students and members of the community, as well as build on Professor Susan Martonosi’s long-term collaboration with Mr. Hamidou Soumah, who started VGD in the village of Koundara.  Students will develop an action plan to address the problems they encounter, and acquire a more concrete understanding of the strategies necessary to implement solutions in the future, both in this specific village and similar villages abroad.  Students will then share this knowledge with the Harvey Mudd community through written documentation of their experiences.

The research project will last for a period of 8 weeks, starting on May 19, 2008.  The first two weeks will be spent at Harvey Mudd performing research before departure.  The team will then travel to Koundara, Guinea and survey the community from June 2 to June 30.  The last two weeks of the project will be spent documenting the experience and evaluating project options at Harvey Mudd after the team returns from Koundara.  
Proposed Research 
In pursuit of its original goals, the ESW chapter at Harvey Mudd College is planning a service project evaluation trip to Koundara, Guinea for the summer of 2008.  The purpose of this trip is to both document and raise awareness about the existing situation in Koundara as it applies to the four problems proposed by Volontaires Guinéens pour le Développement (VGD), which are listed below.  Solving these problems would improve the local environment and the social quality of life: 

1. To design a sustainable energy source that can reduce the impact of the communities on forests.  Wood is currently the principal source of energy in the village, and its use contributes to deforestation.  

2. To develop an environmentally-friendly fertilizer or other technique in order to reduce pollution of the soil, water, and water table by current chemical fertilizer practices.  

3. To organize a better household waste management and recycling program that decreases the amount of waste which is burned or disposed of in pit latrines.  

4. To devise a conservation awareness program that would encourage local valuation of biodiversity and use of biodiversity in a sustainable way, possibly through beekeeping, drying of mangos, arts and crafts of the palm tree.  

Rob Best, Annika Eberle, Autumn Petros-Good, Dmitri Skjorshammer, and Professor Susan Martonosi will be working together on this research project.  In order to become knowledgeable about Guinean history, politics, and culture and to do preliminary research on the four projects outlined above, research will be conducted on campus for two weeks prior to the visit to Koundara (see Appendix A for a detailed project schedule).  During this time, we will also outline the information (e.g. soil samples, local comments on current practices, village maps, and photographs of current conditions) that we would like to obtain during our visit.  The four students will then travel to Koundara with Professor Susan Martonosi and evaluate the project ideas in light of local culture, traditions, values, and support.  


While in Koundara, the team will be immersed in the Guinean lifestyle.  This opportunity will allow the students to document first-hand the current practices pertaining to the four topics previously mentioned.  The students will interview community members and village leaders, document and photograph the current practices in the surrounding environment, and take samples to analytically determine the state of soil and water.  While obtaining these pieces of information the students will gain an understanding of the culture of Guinea and develop contacts with community members.  In addition, the students will network with VGD and identify the involvement of NGOs in environmental affairs in Koundara.  The students will seek to develop a relationship with the village and determine which problem(s) are the most feasible and crucial to address with respect to the triple-bottom line of social, economic, and environmental sustainability.  The difficulty of rapid communication with Koundara necessitates an in-person evaluation of the current situation, which will be vital for the successful development of technical solutions to the proposed problems.  

Educational Value
During this project, students will gain an experience abroad while participating in hands-on engineering and international development in order to help the community of Koundara.  The students will apply their classroom-based knowledge to real-world situations, and gain experience identifying potential projects in developing areas.  Once these projects have been identified, the students will be able to gather useful information about them from surveys, technical tests, and observations.  They will then use these results to develop a solution for the problem defined.  The information gathered will be useful to other communities of scientists, whether from Harvey Mudd or elsewhere, which are interested in developing solutions for communities with similar situations to that of Koundara.  The work done by the students will also help the members of Harvey Mudd’s ESW chapter who do not participate in the trip, as it will provide these students with a first hand account of international work, a resource which is currently unavailable.  Additionally, by doing work in a foreign community environment, students will be able to develop the skill sets necessary to work in developing countries.  Specifically, students will gain experience networking with community leaders, administering surveys, gathering data, and developing research methodologies.
Significance for Environmental Quality

Analyzing and documenting the current practices in Koundara will be beneficial to scientists looking to understand environmental degradation, with respect to human introduction of waste materials into the environment.  For example, the villagers cut down and burn trees for fuel, which degrades the forest habitat of many animal species.  Poorly controlled agricultural runoff causes excess nitrates and phosphates to leach into groundwater and surface water supplies.  In addition, the burning of waste materials releases harmful toxins into the air.  While the students are in Koundara, they will determine the extent of these issues within the community.  Ideally, the research performed during this trip to Guinea will culminate in the selection and completion of a project aimed at benefiting the local environment of Koundara and raising awareness about sustainability in similar villages.  Additionally, the research done regarding Guinea’s culture may help scientists determine the feasibility of future environmental protection solutions with respect to local attitudes.   

Feasibility


A trip to Guinea will require extensive funding and preparation, but there are several factors that make this project feasible.  First, Susan Martonosi, the research supervisor, has a rich background in Guinean culture.  As a Peace Corps Volunteer, she taught math for two years in Koundara.  During this period, she developed close contacts with the villagers of Koundara and maintained contact with one of her Guinean colleagues, Mr. Hamidou Soumah, who started the NGO VGD in Guinea.  She has also worked with the NGO in the past to organize a training workshop for beekeepers in environmentally-sound beekeeping practices.  Her contacts from the area will be vital for both exchanging information and connecting us to the local people. Professor Martonosi is also fluent in French, the official language of Guinea, which will allow us to communicate effectively with the villagers. 
Other factors that contribute to project feasibility are the two-week research period prior to departure and the two-week summary period after return (see Appendix A for a detailed project schedule).  These two-week periods will provide a focused environment to both plan for and analyze the team’s time spent in Guinea.  In the first session, students will be able to conduct thorough research to effectively allocate the time they will spend in Guinea.  In the second session, the students will analyze their experiences and produce a concise and detailed report of their findings.  The team plans to use the information in this report to apply for an EPA People, Prosperity, and the Planet (P3) grant which would provide funding during 2009-2010.  The P3 funding would be used to develop and implement technical solutions to one or more of the projects identified during this summer research experience.  The fact that two students and Professor Martonosi will be present during the 2009-2010 school year will allow for a continuity of information and will greatly aid the success of a future project. 

Budget
Estimated Expenses: $27,100

Air travel to Dakar, Senegal for 4 students and one professor - $12,500

Lodging and food for 4 nights in Dakar - $600

Roundtrip transportation from Dakar, Senegal to Koundara, Guinea - $400

Food, housing, and supplies in Guinea for 4 weeks - $2,400

International medical evacuation insurance reimbursement - $500

Transportation within Guinea - $500

Vaccination reimbursement and malaria pills- $1,700

Visa costs - $500 

Student stipends - $4,000
On-campus housing for 4 weeks - $ 1,500

Unplanned expenses (e.g. supplies, food, housing or emergency travel and medical care) - $2,500

Funds Raised: $7,000

Shanahan Endowed Student-Directed Projects Fund - $7,000

Funds Requested: $28,000

Clark Fund for College Initiatives: $5,000 

Center for Environmental Studies: $22,800

Appendix A – Research Schedule
Week of May 19 – Research on campus 

Perform library searches, Google Scholar searches, and look for recent news articles on the following topics: 

Guinean history, local government, religion and culture (all) 

Environmental issues (all) 

Current practices and proposed solutions 

Alternative generation (Annika) 

Fertilizer methods (Dmitri) 

Recycling/waste programs (Autumn) 

Biodiversity awareness (Rob) 

Survey methods (all) 

Water/soil sampling techniques (Rob, Autumn) 


Identify/purchase extra materials for sampling purposes (Dmitri, Annika)  

Week of May 26 – Research on campus 

Design survey methods, outline the information we need to obtain, and continue research started during the first week.  

Week of June 2 – Travel to Koundara

Fly to Senegal, drive to Koundara, and set up research base.  Get accustomed to local culture and identify key leaders. Tour the region and familiarize ourselves with our surroundings.  Meet with representatives from VGD.  

Week of June 9 – Begin surveying local community and evaluating current practices

Implement research methods and informally interview the local community.  Begin to evaluate/document current practices.  Take photographs of the village, villagers, and technologies.   

Week of June 16 – Continue surveys 

Perform more official surveys if we deem them appropriate.  Take water/soil samples and continue to photograph our progress.  Meet with local leaders and identify project liaisons within the community and at VGD.  

Week of June 23 – Complete research and return to Los Angeles

Continue research and solidify local contacts.  Drive to Senegal and fly back to Los Angeles.  

Week of June 30 – Research on campus

Document the trip findings, contacts, and experiences.  Research the implementation methods for the most promising future projects.    

Week of July 7 – Document recommendations 


Make final recommendations based on the triple-bottom line of economic, social, and environmental sustainability.  Prepare preliminary guidelines for future work.  

� ESW is a national organization that strives to address issues relating to sustainable development.  By educating, training, and mobilizing a network of professional engineers, students, and professors, ESW endeavors to promote environmental, economic, and social sustainability in developing communities around the world.


� Current ticket prices from LAX to Dakar, Senegal are $2,200 per person, but the cost is expected to increase to about $2,500 per person before tickets are purchased. Travel insurance $100 per ticket.  


� The Centers for Disease Control and Prevention recommends getting yellow fever, hepatitis A, and typhoid vaccinations and a polio booster before traveling to Guinea. Prices at Student Health Services are $75 for yellow fever, $5 for hepatitis A, $60 for typhoid, and $35 for polio booster.  It is also necessary to take malaria pills during the trip; half the cost for the preferred drug called Malarone is approximately $200 per person.  


� On-campus housing is only required for three of the four students because one student lives in the Los Angeles area.  Total cost is based on estimates from F&M at approximately $17 per day per student.  


� Funds raised thus far have been for a water purification project in Kenya.  However, due to political instability in Kenya, we will not be able to pursue this project this summer.  As a result, we would like to reserve the funds raised for this project for use next year if possible.   


� Funds requested from the Center for Environmental Studies are to cover the cost for four students, including $1000 stipends, at $5700 each.  





