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for getting drinking water. 

For more than a decade the residents of Isla 

0RQWHFULVWR��D�VPDOO�LVODQG�FRPPXQLW\�RQ�WKH�3DFLȴF�
coast of El Salvador, have been trying ways of obtaining 

clean water for drinking—including hauling it in by 

boat—but all have turned out to be unsustainable. Now 

the Iowa Professional Chapter of Engineers Without 

Borders (EWB-Iowa), local leaders, and Associación 

0DQJOH��D�JUDVVURRWV�6DOYDGRUDQ�QRQSURȴW�WKDW�ZRUNV�
with communities in the area, are joining forces to look 

for solutions. As the partners seek a sustainable drinking 

water supply for this community, the project highlights 

the importance of clear and open communication, 

the need to build the capacity of local people, and the 

use of appropriate technology—all critical elements in 

sustainable hydrophilanthropy.

 �*/1/0�%*��(!��ƈ+.0/
Isla Montecristo, separated from the mainland by a 

river, is accessible only by boat. For decades since the 

civil war, the island has been home to 30–45 families 

whose livelihood depends on subsistence farming, 

FDVKHZ�KDUYHVWLQJ��DQG�ȴVKHULHV�DW�WKH�PRXWK�RI�WKH�
/HPSD�5LYHU�DV�LW�HPSWLHV�LQWR�WKH�3DFLȴF�2FHDQ��

Families have traditionally relied on hand-dug wells 

to supply water for cooking, cleaning, and watering 

livestock, but saltwater intrusion has been a problem 

IRU�\HDUV��ΖQ������<RXQJ�/LIH��D�&KULVWLDQ�QRQSURȴW�
organization, donated a reverse osmosis (RO) water 

treatment system to treat water from a community 

well that had become too salty to drink. The treatment 

system (from Living Waters for the World) consisted 

RI�FKORULQDWLRQ��VDQG�ȴOWUDWLRQ��FDUERQ�ȴOWUDWLRQ��52�
desalination, and ultraviolet light disinfection. 

The new system worked. It produced plenty of fresh 
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Isla Montecristo is an island community, vulnerable to high tides and seawater encroachment into borehole wells. Source: Jose Maria 
Argueta.
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drinking water for the village, while community members 

continued to use their individual wells for cooking, 

bathing, washing clothes, and other nonpotable uses. 

<RXQJ�/LIH�SDLG�IRU�UHSODFHPHQW�ȴOWHUV�DQG�PDLQWHQDQFH�
of the system. The community’s water user fees paid 

for a community member to perform routine system 

maintenance, and a technician came periodically 

WR�SURYLGH�QRQ�URXWLQH�PDLQWHQDQFH��VXFK�DV�ȴOWHU�
replacement.

7KLV�IDYRUDEOH�VLWXDWLRQ�ODVWHG�IRU�DERXW�ȴYH�\HDUV��
Then, however, the system fell into disrepair and disuse 

owing to lack of maintenance. The technician in charge of 

non-routine maintenance reportedly moved, and no one 

ZDV�IRXQG�DQG�WUDLQHG�WR�ȴOO�WKLV�UROH��)LOWHUV�ZHUH�QRW�
changed as needed, and the system failed to treat water 

to an acceptable level. 

With no drinking water available on Isla Montecristo, 

the residents have started purchasing drinking water 

from another community and bringing it in by boat. 

$OWKRXJK�HDFK�KRXVHKROG�XVHV�RQO\�IRXU�RU�ȴYH�JDOORQV�D�
day for drinking, this practice is not sustainable. 

�++'%*#�"+.��,0%+*/
2QH�VROXWLRQ�ZDV�WR�ȴQG�DQ�DOWHUQDWLYH�ZHOO�VLWH�WKDW�

was not subject to saltwater intrusion. EWB-Iowa, which 

has been involved with Isla Montecristo for the past nine 

years, worked with the community to identify a suitable 

site in a cashew orchard about a mile southeast of the 

community. A path leading from the community to the 

RUFKDUG�ZLQGV�WKURXJK�PDQJURYH�IRUHVWV�DQG�LV�ȵRRGHG�
at high tide. Test wells were installed, and groundwater 

testing showed that freshwater present to a depth of 

about 12 feet below the ground surface met U.S. drinking 

water standards after disinfection. Deeper groundwater 

was brackish and unsuitable for drinking. 

In 2019 the community drilled a 4-inch-diameter well 

into the freshwater zone, and EWB-Iowa purchased and 

installed a solar pump. In 2020 the community built 

an aboveground water line to a holding tank within a 

quarter mile of the main village. Community members 

could then carry individual water containers to fetch 

drinking water using four-wheeler vehicles (there are no 

larger motorized vehicles in the community). 

During a February 2022 visit by representatives 

of Young Life, however, villagers reported that the 

water from the cashew orchard well was initially fresh 

but became “too salty” after extended use. February 

is in the middle of the dry season that extends from 

approximately December through April, and water in the 

7KH�FRPPXQLW\�FDQ�QR�ORQJHU�DRUG�ERWWOHG�GULQNLQJ�ZDWHU�WKDW�ZDV�UHJXODUO\�EURXJKW�E\�ERDW�WR�WKH�LVODQG��6RXUFH��-RVH�0DULD�$UJXHWD��
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community well is saltiest during the dry season.

 Now Isla Montecristo leaders, EWB-Iowa, and 

Associación Mangle are considering several drinking 

water options. First, EWB-Iowa suggested that the 

community raise the pump in the cashew orchard well. 

If the interface between freshwater and saltwater is 

shallower, raising the pump may allow for continued 

pumping from the existing well. Second, a water-from-

air harvesting system (such as Watergen) was evaluated, 

but this system is expensive and requires constant 

electricity at a 240-volt level, which is not easily available 

from the Montecristo power grid. Third, use of a small 

RO brackish water treatment system (300 gallons per 

day [gpd]), combined with rainwater harvesting from 

the roof of the community center, is a viable option for 

a centrally located drinking water system. Rainwater 

harvesting could meet the community’s drinking water 

needs during the rainy season (May through November) 

while groundwater treatment could be used during the 

dry season.

�$�0���'!/�
5 .+,$%(�*0$.+,5��+.'� 
The project demonstrates several key aspects 

of fruitful hydrophilanthropy. First, constant 

communication between a facilitator group (such as 

EWB or Young Life) and the host community is critical 

in detailing the narrative of actions and responses that 

describes a community’s experience of water. This 

communication is facilitated by a single point of contact 

both on the ground and with participating organizations 

so that reports can be sent back and distributed in 

real time. For example, total dissolved solids (TDS)/

conductivity data should be collected on a regular basis 

on Isla Montecristo and shared in near real time so that 

ȵXFWXDWLRQV�FDQ�EH�FRPSDUHG�ZLWK�UDLQIDOO�GDWD��GHSWK�RI�

water in the well, and other factors. 

The mayor of Isla Montecristo typically serves only 

a single-year term, and thus the community’s political 

leadership and direction on water supply has changed 

often. Implementing a new water system requires 

persistence and focus on one solution for more than 

one year. Associación Mangle, the local grassroots 

leadership group, is the thread of continuity and 

frequent communication between the donors and host 

community.

Second, a sustainable water system depends upon 

a community commitment, including a local, on-the-

ground technician who is trained 

to maintain the system. Ideally, 

this means choosing a water 

system that can be maintained 

by a trained member of the 

community. When he or she 

decides to step down, there 

should be a process in place to 

ȴQG�DQG�WUDLQ�D�UHSODFHPHQW�
technician.

Finally, the chosen 

technology should be 

appropriate to the setting. In 

this case, the most appropriate 

technology is one that uses 

a decentralized source of 

power, such as solar, and is 

inexpensive to maintain. User 

fees charged to the community 

for fresh drinking water should 

EH�DGHTXDWH�WR�FRYHU�ȴOWHU�UHSODFHPHQWV�DQG�DQ\�RWKHU�
minor repairs to the system. Operational needs should 

be minimal so that a local technician, or water committee, 

FDQ�UHDGLO\�IXOȴOO�WKHP�� !
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in El Salvador as part of the Iowa Professional Chapter of 

Engineers Without Borders. 

The EWB-Iowa Professionals chapter worked with local villagers to install a solar-powered water 

pump at the cashew orchard well. Source: Jose Maria Argueta.
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