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Construction of a Seismically-Resistant Earthbag Home
and Rainwater Catchment System in Nepal
As civil engineering students at Santa Clara University (SCU), we
are taught to use what we have learned for the benefit of others. The SCU School of Engineering strongly promotes the idea
of “Engineering with a Mission.” Therefore, the opportunity to
contribute to the rebuilding efforts in Nepal following its devastating April 2015 Gorkha earthquake was an ideal senior capstone
project for our team. To implement this project, we partnered
with Conscious Impact, a social enterprise based in Takure,
Sindhupalchok, Nepal. Conscious Impact promotes safe and sustainable building methods. We also received funding through
SCU’s Miller Center for Social Entrepreneurship’s Roelandts Grant
program and SCU’s School of Engineering.
Takure was especially devastated in the April 2015 disaster; all but
one of the village’s 245 homes were left in rubble. In the fall of
2016, the government of Nepal began to provide families with
aid to recover from the earthquake. For the village of Takure, this
assistance would total about US $3,000 total per family. This is
significantly less than the approximately US $12,000 needed for

the common Nepali building style of concrete frame with infill
fired bricks. When Nepal’s Ministry of Urban Development later
approved “earthbag” technology as an acceptable building method
to receive government funding, we saw this as the perfect opportunity to put our skills to use and design an earthquake-resistant
earthbag home that could serve as a guide for safe building at a
very critical time. In addition, most of the residents in Takure are
subsistence farmers, meaning that they live off of the land with no
additional income from their crops. Therefore, many do not have
funds to feasibly rebuild following the earthquake. To address this
issue, we integrated a rooftop rainwater catchment system into our
design to provide an additional water supply for cash crops to help
fund the rebuilding process.
Conscious Impact acted as a community liaison in helping us network and connect with those living in Takure. With their help,
Sunita Tamang and her family were chosen by the local community
to be the recipients of the earthbag home and its accompanying
rainwater catchment. Sunita is a widow (continued on page 2)

Uplifting Healthcare in Nepal: America Nepal Medical Foundation
The Idea: The America Nepal Medical Foundation (ANMF) is a
non-profit organization that was founded in 1997. It is the brainchild of Dr. Arjun Karki while he was completing his residency
at the State University of New York (SUNY) Upstate Medical
University in Syracuse, New York. Those were the days when
there were just a handful of Nepali doctors working or training in the United States. Desperate to contribute to the health
of the people in their beloved home country, a group of likeminded Nepali intellectuals and
a number of US friends enthusiastically worked towards establishing an organization with the
overall mission “to help Nepal
strengthen its medical capabilities through promoting academic and professional cooperation

between Nepal and North America in the area of medical care,
medical education, and medical research.”
Non-Profit Registration: After long grueling hours of discussions among physicians, social scientists, and public healthcare experts, which took place between 1995 and 1996, the
ANMF was finally established in 1997. Part of the conceptualizing team included Sanjay Khanal and Sunil Sharma (who
were then co-residents at
SUNY Upsate). Also, Professor
Donald Blair, the founding
chair of the board of directors,
provided strong support. His
office at SUNY Upstate became
the secretariat of the fledgling organization. Vijay Sigdel,

Figure 1: First annual meeting of the ANMF 1998
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Figure 1. Earthbags are stacked with barbed wire between each layer.

and mother of three children who lost her husband a mere two months
before the earthquake. This project served as a demonstration house for
the rest of the community.
Earthbag Technology
After assessing material options, earthbag technology stood out as
the best method for rebuilding. Earthbag building is composed of soil
stuffed inside polypropylene bags. The earthbags are stacked and staggered like masonry, solidly tamped, and bonded together using barbed
wire as a “mortar” between the layers of bags as shown in Figure 1.
Reinforcement such as buttresses, vertical rebars, and bond beams are
used in earthquake-prone areas. As a final step, earthen plaster is used
for the exterior of the walls in order to protect the bags from weather
elements and UV light.
Reasons for Building with Earthbag
Earthbag technology is an ideal material option to use in our design for
several reasons. It is sustainable, simple, inexpensive, and earthquakeresistant. This technology is more eco-friendly when compared to other
similar materials commonly used in developing countries such as concrete blocks or fired bricks. Earthbags are not fired and use no cement,
with the exception of a concrete bond beam. Therefore, the carbon footprint is less than those of fired bricks and concrete blocks. In addition,
this material is cost-efficient since it is made mostly of local materials and
does not require skilled labor, advanced technology, or transportation.
The average price of a house using traditionally fired bricks is around
US $12,000, while an earthbag house of the same size is only about US
$6,000. In addition, this building method is proven to safely resist seismic forces. There were 55 earthbag houses known to exist in Nepal at
the time of the 2015 earthquake and all survived. While this provided
strong empirical evidence that earthbags are seismically-resistant, there
are limited published code values available for earthbag material, which
proved to be a challenge for us as engineering students to complete the
engineering analysis.
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Addressing Psychological Trauma Related to the
Gorkha Earthquake through Writing Therapy
In July of 2015, I had the opportunity to visit Nepal to learn more
about the rebuilding efforts following the massive earthquakes
just months before. My big question as an educational psychologist was, “What about the mental health of the children?”
After talking to several sources working in different aspects of
the rebuilding effort, I found out that the Ministry of Education
had tasked teachers with the job of helping their students cope
with the psychological trauma from the earthquake. Having
taught school in Nepal myself, I realized what an imposition on
Nepalese teachers this really was.
The Psychological Impacts of the Earthquake
It is highly likely that there are deep psychological scars left by the
trauma of the Gorkha Earthquake and the aftershocks which followed. Common mental health effects of children who survive
significant natural disasters include high incidences of post-traumatic stress disorder (PTSD), high anxiety levels, anxiety-based
disorders, depression, safety and security concerns (including
separation anxiety), sleep problems, somatic complaints (e.g.,

feeling pain or other physical symptoms because of psychological reasons) and substance abuse (Le Greca & Sliverman, 2012).
Furthermore factors that can exacerbate these negative mental
health issues are generally present in many of the populations
most affected by the 2015 Gorkha Earthquake. For instance,
major life events following a disaster can increase the difficulty in coping (Le Greca & Sliverman, 2012). Major life events
include loss of a significant person, displacement from the
home or place of school or parental work. The Gorkha earthquake caused at least 8.1 million Nepalese to have major life
events. Death of a loved one is related to higher incidences
of PTSD (Le Greca & Silverman, 2012) and approximately 9,000
people perished in the quake. Furthermore loss of possessions
and disruption of everyday life lead to higher stress, which leads
to more difficulty coping and that can lead to higher incidences
of PTSD. Additionally, the duration and intensity of the threat,
especially multiple exposures to the threat can increase negative psychological symptoms (Le Greca and Silverman, 2012).
(continued on page 10)
The thousands of high-magnitude

More Than Lighting:
Women Entrepreneurs Turn Solar Technology Into Opportunity
Note: this article is reprinted from nextbillion.net. For the more
than 1.2 billion people in the world living without electricity, lighting at night is a huge challenge. Many rural homes rely on kerosene
lamps, which cast poor light, can be toxic to their users, and (when
knocked over) burn some 2.2 million children a year. Among the
world’s poorest people, purchasing kerosene can consume up to a
third of their total income.
It is estimated that 95 percent of the world’s people without electricity live in sub-Saharan African or Asian countries. In these areas,
solar-powered lanterns offer a promising alternative to kerosene
lanterns. Some observers have suggested that the solar-powered
lamp will be the technology gadget that “can most quickly improve
the lives of the world’s poorest people,” especially since many now
incorporate phone-charging features.
In the summer of 2016, a team from Santa Clara University’s Miller
Center for Social Entrepreneurship conducted action research in
Tanzania—a country where only 7 percent of the rural population
has access to electricity. The Miller Center research team worked
in conjunction with Solar Sister, a social enterprise that uses networks of local women to directly sell solar lanterns in remote communities in rural Africa. Solar Sister’s mission is to eradicate energy
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poverty by empowering women with economic opportunity.
The survey research of more than 250 women in 20 villages
found that beyond their ability to provide better lighting, solarpowered lanterns had even more comprehensive and far-reaching effects in the communities where they were used in areas
such as education, health, productivity, finances and women’s
economic and social empowerment.
Solar Technology Meets Innovative Business Model
Solar-powered lanterns generate no smoke or noxious fumes. They
don’t start fires. They can be touched safely without burning people’s skin. There’s no liquid fuel for children to accidentally ingest,
and once purchased they require no ongoing refueling costs.
A good technology solution for a problem such as energy poverty is necessary but not sufficient; the technology still has to get
into the hands of the people who need it. For that, a distribution
model that meets the needs of the communities affected is an
equally powerful innovation.
Many organizations, including a number of social enterprises,
offer solar lanterns to rural households in developing countries
as an alternative to kerosene lamps or candles. Solar Sister is
(continued on page 7)
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Khagendra GC, Esq., and Tara Niraula were instrumental in the
formulation of bylaws for ANMF and its successful registration
as a 501 (3)( c) organization in the state of New York. After a
one-day meeting held in July 1997 at the Brandeis University in
Waltham, Massachusetts during the annual convention of the
Association of Nepalis in the Americas (ANA), the first board
members and executive committee members were nominated, Dr. Arjun Kaki became the founding president of the ANMF.
In 1998, the first independent annual convention of the ANMF
was held in the meeting hall at Columbia University, New York
and was organized by Tara Niraula (a PhD student at Columbia
at the time). Dr. Seaborn Beck Weathers was the first person
to obtain a lifetime membership. It is noteworthy to mention
that Dr. Beck Weathers’ death-defying expedition to the “top
of the world” was later featured in the 2015 movie Everest.
Important individuals: Many contributed to the establishment
and early growth of the ANMF, namely Shankar Rai, Kristin
Stueber, Libby Wilson, Gaury Adhikary, Bhargab Dixit, Janak
Koirala, Robert Gerzof, Brendan Thomson, Richard Katzman,
Roshan Shrestha, Shiva Gautam. Fred Shepardson developed
the website and introduced ideas for soliciting, funding, and
managing projects in Nepal. Julia Shepardson brought invaluable expertise to guide the financial, tax, and legal aspects for
the foundation. It is with pride that we can affirm that many
of these stalwarts of the ANMF are still actively supporting the
organization. Subsequently, individuals who contributed their
time and effort include Rupa Hamal, Bill Brewster, Hillary Liss,
Scott Meskin, Rekha Hamal, Allison Brustin, Marvin Brustin,
and Nabin Shrestha, among others.
ANMF-Nepal: As the ANMF started its work of supporting
health-related projects and conducting CME (continuing medical education) activities in Nepal, the acute need for a partner within Nepal was recognized; thus, America Nepal Chikitsa
Pratisthan (or alternately the ANMF-Nepal) was registered in
Nepal in 2000 and was initially led by Dr. Prativa Pandey. Other
members at the time included distinguished physicians of
Nepal including Bhagwan Koirala, Mahesh Khakurel, Shankar
Rai, Mark Zimmerman, Saroj Dhital, and Ram Kumar Ghimire.
The ANMF-Nepal has successfully identified and prioritized
needs, maintained oversight of various projects, and has disbursed funds to approved projects.
ANMF members: strength of the organization
Today, the organization has over a 100 lifetime members and
thousands of supporters. Many members are physicians originally from Nepal, currently residing in America and who have
completed their medical schooling in Nepal and even worked
in local rural or urban hospitals there. They are, therefore, well
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Figure 2: ANMF in Nepal 2001

acquainted with the realities of health issues and health-care
delivery in Nepal. Other members are Americans who have
traveled to Nepal, have worked or lived there, and have maintained a deep desire to help Nepal. This provides an opportunity to foster extensive local connections to medical schools,
health facilities, medical personnel, other local organizations,
and the Nepali government. Furthermore, ANMF-Nepal members are distinguished physicians who practice in various institutions within Nepal. This allows the ANMF to accurately and
promptly identify health care needs in Nepal, not only in delivery of care but training and transfer of skills as well.
One of the important collaborations of the ANMF has been with
CAN-USA (the former name of GNPN) and American Society
of Nepalese Engineers (ASNEngr). These Nepali professional
organizations used their expertise in the fields of medicine,
engineering, and communications to publish the comprehensive position paper on earthquake preparedness in Nepal. In
a strange twist of fate, the position paper was in final edit and
publication phase when the 2015 earthquake struck in Nepal.
ANMF works: Highlights
Post-Earthquake: Following the catastrophic earthquake of
2015 that killed thousands and rendered thousands more
homeless in central Nepal, the ANMF expanded its mandate
to provide acute medical needs (i.e., food and shelter to the
suffering villages.). The moment the world received the heartbreaking news of the earthquake, our newer, energetic and
tech-savvy members like Bijay Acharya and Ruma Rajbhandari
started using social media to raise funds. Other newer members—Prakash Thapaliya, Nitesh Upadhyay, Santosh Sapkota,
Bhupesh Khadka, Dinesh Mainali, and several others—worked
day and night with experienced senior members to assist
Nepal in this tragic moment. Money raised from online and
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traditional fund-raising drives amounted for well over US $1.5
million. The world poured out their hearts and the ANMF did
not disappoint. While the ANMF in the US was collecting donations and sending funds to Nepal, members of the team in
Nepal—Jyoti Bhattarai (president), Bhagwan Koirala, Bhupendra
Basnet, Arun Kunwar, and several others, along with US board
members, Janak Koirala, Sunil Sharma, and Scott Meskin—rallied young doctors in Nepal. They not only travelled to provide
acute relief to the earthquake-stricken villages but also conducted needs assessments and guided other global organizations to
the neediest areas.

Nepal Pediatric Society (NEPAS) on topics such as internal medicine, critical care, pulmonology, surgery, radiology, neurology,
emergency medicine, cardiology, infectious diseases, gastroenterology, advanced cardiac life support (ACLS), and pediatric
fundamental critical care support (PFCCS) courses.

The ANMF’s support efforts have now transitioned into longterm goals involving public health, physical and psychological rehabilitation, and rebuilding of health infrastructure that
was destroyed by the great earthquake. Twelve health posts
have been built and handed over to the government. Funding
support has been provided to build other such health-delivery
structures including health posts built by Possible (formerly
Nyaya Health) and the Tilganga Institute of Ophthalmology.
There are other ongoing activities and training still being carried
out in Nepal.

The existence of the ANMF is a result of hard work and dedication of many passionate individuals over the years (many names
have not been mentioned here due to lack of space) who had
the one vision in mind: to improve healthcare delivery to the
people of Nepal. All members are voluntary and donate their
time, expertise, and money to the organization to accomplish
its goal “to promote the advancement of medical training and
practice in Nepal.”

Even prior to the earthquake, the ANMF recognized and supported several worthwhile healthcare-delivery projects,
infrastructures, research, and training. These include (and
are not limited to) Possible prenatal and pediatric care in far
West Nepal, surgical repair of prolapsed uterus in rural Nepal
(Prolapse Project in Dolakha, Nepal), first and only Skin Bank,
Lumbini Corneal Transplant Project, Karing for Kids rural laboratory project in Rasuwa, Kirtipur Primary Eye Care Service, equipment and machines to several hospitals including Bhaktapur
Cancer Hospital and Hospital and Rehabilitation Centre for
Diabled Children (HRDC), and BP Koirala Institute of Health
Science Pediatric Ophthalmology Unit
Training: Training and the transfer of knowledge and skills to
Nepal is of utmost importance to ANMF members. Accordingly,
ANMF supported a one-year training program in Singapore to
the first and only electrophysiologist in Nepal. It has provided
funding and logistic support to pediatric echocardiography
training in Canada and externships for Nepali doctors in several
subspecialties in the US. In Nepal, ANMF provided training to
establish an exemplary neonatal and pediatric intensive-care
unit at Patan Hospital. ANMF also funded speech-therapy training to manage post-surgical cleftlip patients and courses aimed
at training critical-care nurses in Nepal..
Furthermore, ANMF members have conducted CME activities
in conjunction with respected established institutions in Nepal
including the Society of Internal Medicine of Nepal (SIMON) and
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Telemedicine can be a great resource to manage patients in
rural Nepal. It can also provide a huge training and consultation
opportunity between specialists within Kathmandu and doctors
in the US. The ANMF is already supporting such telemedincine
projects and is looking into supporting more.

Author:
Sangita Basnet, MD, CPE, FAAP,
FCCM, is an associate professor and chief of pediatric critical care at Southern Illinois
University School of Medicine
and medical director of the
pediatric critical care unit at
St. John’s Children’s Hospital
in Springfield, Illinois. She
completed her medical school
at TUTH in Nepal and pediatric residency training at Cook
County Children’s Hospital in Chicago, Illinois. She went on to
complete her fellowship in pediatric critical care at Washington
University School of Medicine in St Louis, Missouri.
Dr. Basnet’s overarching vision is to improve child health and
health outcomes nationally and internationally. She is keenly
interested in healthcare in Nepal. She led a team of 22 medical
experts from all over the world to establish a six-bed pediatric
and a six-bed neonatal intensive care unit at Patan Hospital in
Nepal. She is now leading a taskforce to standardize pediatric
critical care in Nepal. She has published and presented widely
on pediatric critical care in resource-limited countries and visits
Nepal frequently to continue working in the units and training
local pediatricians in pediatric critical-care delivery. Sangita has
served as a board member of the ANMF for several years and is
currently the president of the organization. ▲
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