


Project: Solomoni Clean Water Access Project

Sponsor: Engineers Without Borders USA, Tufts University Chapter

Location: Solomoni, Malawi

Duration: Aug 2016 - Aug 2024

Project Leads: Max Harrington, Natasha Wan, Sophie Gawronski, Elsa Rohm,
Sarah Dawson, Sophie Impelletiri

Executive Summary

Tufts Engineers Without Borders’ mission is to provide engineering solutions to communities in need while
giving students hands-on experience on real-life projects, while learning about international cultures and
communities. Since 2017, Tufts University chapter of Engineers Without Borders has been working closely
with the community of Solomoni, Malawi to expand access to clean water and promote hygiene for the 1,550
Chigumukire Primary and Secondary School students and teachers.

Tufts EWB designed a solar-pumped gravity-fed water distribution network that would have health,
educational, and economic benefits. Previously, members of the community relied on the river for drinking
water, bathing, washing, and cleaning. However, this practice was unsafe due to sanitation issues related to
cholera, and it also resulted in missed school time while collecting water. After identifying this need with the
school headmaster, community chiefs, students and teachers, we worked closely with our NGO partners,
Joshua Orphan and Community and Freshwater Project International, to ensure the project met the needs of its
stakeholders. In 2023, Tufts EWB installed 7 tap stands, 2 sinks, and 3 showers for the Solomoni community.

Throughout the process, we examined long-term risks and sustainability issues for the project and allowed our
club members to engage with engineering in a practical way. During Tufts’ travel to Malawi in 2023, the team
worked with FPI and contractors to gain hands-on knowledge on the electrical system and piping networks.
The team also conducted community interviews to understand the change in water accessibility and
community health. They collected and distributed science supplies for the newly built science complex,
volunteered at a monthly mobile health clinic, and much more. This year, in weekly meetings, 60+ members
learned about Malawian culture while designing and building a sustainable greenhouse on Tufts Campus, with
practices that reflected those from construction in Malawi.

Currently, we are in the Monitoring and Evaluation phase of our project, and traveling in August 2024 to
assist with repairs to the broken taps and conduct interviews with community members to ensure that the
project has resulted in a notable improvement by the community and stakeholders. We intend to assess new
projects in the Blantyre and Zomba region, with assistance from our NGO partners.



Project Purpose and Justification
● Background:

○ Community members struggled with access to clean water,
and resorted to drinking from a river, as well as bathing,
washing, and cleaning in the river.

○ Students at the day school in the village often missed class
time, needing to walk long distances to collect water for
themselves and their families.

● Purpose:

○ To design and implement a sustainable water distribution
system that ensures reliable access to clean water for the
Chigumukire school community of 1500 students, the 20
teachers, and the families of any students.

● Justification:

○ Health benefits: Reduction in waterborne diseases.
○ Educational benefits: Students will receive better education

and spend more time in class.
○ Economic benefits: Time saved from water collection can be

used for productive activities like education, construction,
and family care.

Solomoni Water Distribution Community Map (below)



Project Objectives

● Provide a reliable water supply for the students at the day school.
● Reduce incidence of waterborne diseases by improving water

quality.
● Improve education by reducing class time missed.
● Develop local capacity to maintain and manage the water

distribution system.
● Install tap stands to wash hands after using toilets.

Scope

● In-Scope:
○ Assessment of previously existing water sources and

distribution challenges.
○ Design and installation of water distribution infrastructure.
○ Community education and training programs.
○ Collaboration with local authorities and stakeholders.

● Out-of-Scope:
○ Direct involvement in unrelated community infrastructure

projects.
○ Long-term maintenance beyond initial training + handover.

Four Phase Deliverable Plan:

1. Needs Assessment
a. Current status evaluation
b. Alternatives analysis

2. Project Implementation
a. Detailed engineering plans and specifications
b. Water pressure simulations
c. Installation and construction of tap stands, tower, tank, solar

panels
3. Monitoring and Evaluation

a. Overall impact evaluation
b. Educational materials and training sessions for community

members.
c. Maintenance, updates, changes

4. Closeout and Handoff
a. Transition project management to the community members

https://drive.google.com/drive/folders/1gPYCjb1D0JilJBvgRGAmXn0jJ_zNZVJG?usp=drive_link
https://drive.google.com/drive/folders/1eePnffWKrw10kFs97dhr-bczRghsRpnX?usp=drive_link
https://drive.google.com/drive/folders/1kCHwFbjj0aEviO7z-20Z8ssVl9dX6fiS?usp=drive_link


Team Organization

● Project Lead (2): Manage weekly student meetings, coordinate and communicate with
NGOs, plan travel, manage finances and final decision making for installation.

● President (2): Coordinate outside funding from local organizations, oversee
administrative duties and meetings with educational advisors.

● Treasurer: Manage financial sources, coordinate payment processes
● Technical Leads: Lead a subsect of the project (Pipes, Pumps, Solar panels, etc.)
● Engineers: Execute engineering tasks, documentation, and research within subsects of

the project.

Budget and Resources

● Project Completion Budget: ~$40,000
● Funding Sources: Student Organization funding, Crowdfunding campaigns, 6k Charity

Run, Bake Sale
● Resources:

○ EWB Tufts University members (Project Leads
and Engineers)

○ Local Malawian contractors and labor
○ Solomoni community volunteers
○ FPI Field Engineers
○ JOCC Cultural Field guides

Partners and Stakeholders

● Primary Stakeholders:
○ Students and Teachers at Chigumukire

Day School
○ Community members
○ Tufts University EWB members

● Secondary Stakeholders:
○ Partner NGOs: Joshua Orphan and

Community Care
○ Engineering firm: Freshwater Project

International
○ Crowdfunding donors, Tufts

Community Union and Financial
Department

○ Academic and Cultural advisors: Chris Swan, Naomi Slagowski
○ EWB-National advisors: Glenn Wattley, Eric Lundborg



Clean Water Access Success Criteria

● Supply 1500 students with fresh water access on demand at 7 tap
stands

● Install 2 sinks in the school laboratory, a shower in the women's
bathroom, and sinks and showers for 2 staff houses

● Stay below budget of ~$40,000, avoiding overspending of School of
Engineering funds

● Noted improvement by community and stakeholders while in the
Monitoring phase.

Current and Future

● Greenhouse
○ Spring 2023

■ There was a lot of interest in the club, and not enough work for
people to do post implementation. Instead of working on the
Clean Water Access project directly, students have designed
and built a greenhouse on the Tufts University campus. With
this project, we learned how to timeline an engineering project
from start to finish, mobilize tech groups to create something
they can see, build, and take ownership
for an engineering project.

○ Fall 2023
■ Our chapter members have learned skills such as CAD,

strength simulations, laser cutting, 3D printing, community
surveying, project management, and more through Project
Greenhouse that can be applied directly to our international
Malawi Project.

○ Spring 2024 - Onwards
■ With similar engineering aspects, such as a solar panel and a

water tank, and educational interactives, students are also able
to learn more about our international project. This last May,
we shared our hard work to the public and hosted a grand
opening, inviting the Medford/Somerville community to
engage with the Malawian Culture, sustainability efforts, and
community collaboration.

● Monitor & Evaluation Phase: Solomoni Project
○ Fall 2023

■ Following our trip in August of 2023, we wanted to bring
back the knowledge that we gained and present it in a



community gathering event. Our travel team and Malawi
committee led workshops and collaborative challenges
through an event “Malawi the Journey”. This brought
together members of the club and the greater Tufts
community through sharing Malawian food, racing to tie
Chitenjis, throwing sentence making dice to learn to speak
Chichewa, learning about Malawi culture through a
presentation on different tribes, making a “Rube Goldberg”
to learn about water filtration and WASH, and more. Our
cultural advisor, Naomi, spoke on her experience as a Peace
Corps Volunteer, and we shared a video highlighting the
entire trip, the borehole, and the entire project!

○ Spring - Summer 2024
■ We are traveling to Malawi to monitor and evaluate our

current project and work towards project close out and hand
over. During our time in Malawi, we will assist with water
quality testing, conduct community interviews, spend time
with the community, and make sure the project will last for
years to come without our involvement. Furthermore, it was
assessed that there was breakage in the plastic taps, gate
valves and stop corks in the system because of insufficient
education on the new technology. Over twisting and lesser
quality materials led to a lot of breakage. In this trip, better
quality and metal replacement will be installed. However,
this will be paired with painted informational murals at each
tap stand to teach students, teachers and their families the
proper usage of the taps.

● Assessment Phase: Makwelani/Zomba Project
○ Summer 2024 - Onwards

■ The secondary goal of Summer 2024 travel is to assess for
our new project and meet new stakeholders that we will work
with in upcoming years. We will spend time in a new
community where we will conduct interviews for their needs
in sanitization, water quality, and/or health, and use this to
come up with engineering solutions. We will also collect
technical information we’ll need to work on this project
beginning fall 2024.

https://docs.google.com/presentation/d/1Y9ZomXbWW1IPdgpCro0PBvTVRHOUpQ5GlQxy46W4DA8/edit#slide=id.g29ab9c79c8a_0_0
https://www.youtube.com/watch?v=_IrQ3s_85io
https://www.youtube.com/watch?v=_IrQ3s_85io
https://www.youtube.com/watch?v=Ed7Hc173z5U
https://www.youtube.com/watch?v=20Q8NQrXHZA


Thank you for your time in looking into supporting the Tufts Malawi Chapter!
Look below for more of our technical work and project photos!
Hope you enjoyed our project as much as we did in creating it!

With Love,
Project Leads Max Harrington, Natasha Wan, and Sophie Gawronski,

with our team of Committee Members and Executive Board:
Julia Zelevinsky, Sam Hecht, Ian Ross, Melanie Sun, Katie Casey, Naomi Arnold, Addy Carson, David Gillingham, Dylan

Rolon, Geri Tabbachino, Natalie Long, Dani Price, Matias Corona, Charlotte Lokere, Annie Segal, Paul Wang, Anaise Ineza,
Olga Dernova, Nadia Anderson, Ella Canas, Alec Levin, Bergan Kane, Kana Suzuki, Maddy Molloy, Olympe Jean



Attachments

● Appendix A: Detailed project schedule.

● Appendix B: Budget breakdown.

Attachment H - Overall Installation Q…

https://docs.google.com/spreadsheets/d/1sie3B8AbtvZbaI3HgOioNun8Q1aEaH-C/edit?usp=sharing&ouid=102589812436066376464&rtpof=true&sd=true


● Appendix C: Technical drawings and specifications.



Attachment T - EPANET Results

Attachment B - EPANET Tank Water Heights, Demand, and Supply Trajectories

Attachment D - Tower and Tank.pdf

https://docs.google.com/spreadsheets/d/1GbLUBAUly80rn-vKZ0xFvriq42qPxHk61L4jFltmKm0/edit?usp=sharing
https://docs.google.com/document/d/1_RTJgeKFIeX5OyYFPNaM8enBabxOgzwyBfClg19LHis/edit
https://drive.google.com/file/d/1aCXzGC33R0Wa1qPmDnOQXPWNUq4QiQWM/view?usp=sharing


● Appendix D: Calculations

● Appendix E: Photos of final construction




