Rainwater Harvesting in Los Maribios

For many rural communities in Western Nicaragua, access to water is
a challenge. The problem is particularly acute for those communities
located in the hills along the chain of volcanoes known as Los
Maribios. The problem is not only the scarcity of water in this area but
also that, in the areas where groundwater exists, it is often
contaminated by the intense geothermal activity associated with the
volcanoes. The fumaroles and boiling mud pools are visible evidence
of this activity and graphically illustrate why it is not possible to
construct wells in these areas. As a result, many people are forced to
travel for up to five hours per day to the foot of the mountain and it is
common to see children on horseback carrying water back to their
homes.
▲ Collecting water in San Jacinto

Since 2005, the concept of rainwater harvesting has been promoted in
several communities located within the Maribios volcanoes. Collection
of rainwater is a sustainable, environmentally friendly, relatively
simple, and cost-effective solution. The climate of this area is such
that plentiful supplies of rainwater can be collected from roofs during
the wet season, but the challenge is to store sufficient water to last for
the five months of the dry season and to keep this water protected
from contamination. Rainwater harvesting is not new in the
community, but previous systems have been limited to small,
uncovered tanks which provide breeding sites for mosquitoes and go
dry in the first few weeks of the dry season. The new systems are
large, closed, ferrocement tanks especially designed to let the
rainwater in but keep the mosquitoes out. Nearly thirty systems have
so far been constructed or are in construction, but it is recognised that
many more can benefit from this technology.

▲ Boiling mud pools in San Jacinto

▼ A rainwater harvesting system constructed high on
the slopes of Volcán Telica

A small eruption of ash from Volcán Telica, with Volcán Santa Clara and Cerro Rota in the foreground

Volcán Telica

“God must think we are crazy. We let
the rain fall off our roofs onto our
soil, it washes the soil away and flows
to the bottom of the hill. We then
climb down the hill and carry it back up
to drink.”
El Ojochal del Listón

(Ugandan project worker quoted on the website of
the International Rainwater Catchment Systems
Association)

Rainwater harvesting system
▲ A computer generated image of El Ojochal del Listón where a
rainwater harvesting system has improved access to water

The proposed programme aims to address these issues in an
integrated manner in the remote hillside communities of the
Municipality of Telica. This municipality includes many such
communities and very few of them have received any kind of
assistance from NGOs due to their relative inaccessibility.
The construction of 120 new rainwater harvesting systems is
proposed over two years, benefiting around 1000 people who
have no other options to improve their access to water.
▼ Three-dimensional relief map of Los Maribios volcanoes, showing the Municipality of Telica (marked in red)

This project will develop rainwater harvesting on a much wider
scale, enabling families within these hillside communities to
construct their own systems. In some cases, where houses are
closely spaced, communal systems will be built which collect
water from several roofs into one large tank. The tanks vary in
size according to the size of roof from which rainwater can be
collected and the number of family members sharing the water.
For example:
• a family of six living in a house with a roof area of 52 m 2
would build a tank of 23,000 litres, providing an average of
33 litres/person/day
• a family of four in house with a roof area of 36 m 2 would
build a tank of 16,000 litres, providing an average of 34
litres/person/day
• a group of four families could share one large tank of 71,000
litres, collecting water from all four roofs
It is estimated that 120 tanks will be built to provide for the water
needs of the following communities:
• Agua Fría

• El Cacao

• El Ojochal del Listón

• Mata de Caña

• El Caracol

• Cerro Rota

• El Ñajo

• Las Pilas

The construction of the tanks is simple and requires no
specialised equipment. The design incorporates a reinforced
concrete floor and domed roof supported by ferrocement walls
which are remarkably thin, making the construction economical
and simple. Part of the tank is usually below ground level
(depending on the height of the roof from which water is
collected) and the water is accessed by means of a valve
located below ground level. This valve draws water from the
tank from just above the level of the floor, ensuring that any dust
and other material washed into the tank with the rain remains at
the bottom of the tank. A second valve draws water from the
bottom of the tank allowing the sediment to be removed when
the tank is cleaned at the end of the dry season.
Physico-chemical and bacteriological analysis of the water
quality in tanks constructed since 2005 has demonstrated that
rainwater collected and stored in this way is suitable for all
household uses, including cooking and drinking, without
additional treatment. These rainwater harvesting systems are
cost effective in the long term as operation and maintenance
costs are minimal and, although it is relatively unknown in
Nicaragua, this technology has been proven with decades of
experience in many other countries of the world. The rainwater
tanks constructed in San Jacinto in 2005 and 2006 provide an
excellent local test case. The systems built are monitored on a
regular basis and the design is subject to continual modification
and improvement.

Photos of the pilot project implemented in San Jacinto in 2005 (from
the top): construction of the walls of the ferrocement tanks using
simple materials; rainwater harvesting from a roof in Casa Blanca; a
rainwater harvesting system with tap stand at Gracias a Dios; Luvy
Vallejos finally has water at her house in Gracias a Dios.

This project will be implemented over two years (with additional monitoring and evaluation after the project is complete),
and requires a significant commitment from the beneficiary communities. Community workers will co-ordinate the work
with the beneficiaries themselves. In most cases, access by vehicle is not possible and construction materials will need
to be carried up the mountainsides by horses or oxen. The manual labour will be provided by the families themselves
supervised by a team of 12 trained masons, experienced in building these systems. The masons will be supervised by
experienced civil engineers to ensure the quality of the construction work. Although the technique is simple and requires
no specialist equipment, quality control is very important to ensure that the structures are robust enough to last for their
design life of 20 years with no leakage.
The proposed programme for the project is as follows:
Phase 1 – Data collection (~1 month)
Although sample data for each of the communities has already been collected, the successful implementation of this
programme requires careful planning with beneficiaries and comprehensive census information, including:
• Location of all buildings in the project area with potential for roofwater harvesting, using GPS
• Census of the actual population of each community
• Information about the design of each building such as roof type and area, surface gradients and space available around
houses
Phase 2 – Design, logistics, training and community organisation (~3 months)
Using the data collected in Phase 1, a detailed plan for the construction will be formulated including:
• Design of specific systems to be constructed (selection of tank size, location of shared systems, etc)
• Logistics of transporting materials to the beneficiary communities
• Training workshops for all beneficiaries in the construction, operation and maintenance of the systems
• Community participation and organisation (the beneficiaries will be responsible for hauling materials, excavations and
the provision of two workers per family throughout the construction phase)
Phase 3 – Construction 1 (~8 months)
It is expected that around 50 rainwater harvesting systems will be constructed during this phase including family systems
for El Ojochal del Listón, and 4-5 pilot systems in each of the other communities. Each tank will take 6-8 weeks to build
once the materials are delivered and sites prepared.
Phase 4 – Monitoring and project review (~1 month)
After the first phase of construction, progress will be reviewed and any adjustments necessary will be made to the
remainder of the programme.
Phase 5 – Construction 2 (~11 months)
It is expected that around 70 rainwater harvesting systems will be constructed during this phase to meet the remaining
needs of the beneficiary communities.
Phase 6 – Monitoring and post-project evaluation (~12 months)
Following completion of the project, a programme of monitoring will be implemented (including water quality analysis) to
facilitate a comprehensive post-project evaluation.
The proposed budget for the project is $331,300 over two years with an additional $15,000 for post-project evaluation.
Construction materials
Transportation
Trained masons
Community promoters
Engineering supervision and project management
Subsistence
Indirect project costs

179,500
9,600
48,400
25,000
38,500
5,800
24,500
331,300

Note: This budget assumes the construction of 45 systems of 16,000 litre capacity,
65 systems of 23,000 litre capacity and 10 systems of 71,000 litre capacity.
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