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Introduction and key project facts
Location:

Gracias a Dios, San Jacinto, Nicaragua

Project objectives:

Train local builders in the construction of rainwater harvesting systems
Trial improvements to the tank design
Provide an introduction to the vision and work of Nuevas Esperanzas

Project activities:

Construction of a 23,000 litre rainwater harvesting tank
Lunchtime workshops on a range of topics related to development work

Total cost:

₤3,067.97

Donors:

Oxford-León Trust (₤750.00), Georg Fischer Clean Water Foundation
(₤2,317.97)

Background
For many rural communities in the Department of León, 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.
Since 2005, Nuevas Esperanzas has promoted the concept of rainwater harvesting 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 protect this
water from contamination. The new systems are large, closed, ferrocement tanks especially
designed to let the rainwater in but keep the mosquitoes out.
In response to this demand from the communities, Nuevas Esperanzas has developed a project for
seven of the remote hillside communities in the Maribios volcano range and a grant has been
received to construct 21 tanks over the next twelve months. All these communities face long daily
walks to collect water and having a tank close to home will be of huge benefit.
The technique used to construct these ferrocement tanks is simple and only locally available
materials and basic hand tools are needed. The tanks are robust and can last for thirty years or
more. However, the quality of the workmanship is crucial and careful supervision and instruction is
essential. The construction of each tank is supervised by a trained builder with manual labour
provided by the community members.
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To guarantee the quality of construction needed, Nuevas Esperanzas has until now relied on
bringing in experienced builders from the city of León to supervise the work under the oversight of
a qualified civil engineer. With the increased demand for more systems in small remote
communities on the hillsides it has become clear that it would be more effective, and better for the
local economy, if builders from the rural community of San Jacinto were given the opportunity to
supervise construction. In order to meet the demand for trained and competent supervisors from the
area, Nuevas Esperanzas provided a practical training course in rainwater harvesting and the
construction of ferrocement water tanks.
How the project worked
Eight local builders from the San Jacinto area were invited to participate in the three week training
course; seven began the course. Each day the builders, supervised by Nuevas Esperanzas’ civil
engineer, worked on the construction of a 23,000 litre rainwater harvesting tank at the house of
Soila Montes, an elderly lady with two handicapped daughters who was unable to meet the
requirement to contribute manual labour in a recently completed rainwater harvesting project in
Gracias a Dios.
The construction of this ‘model tank’ trialled some improvements and modifications to the design
used on previous projects. Instead of the traditional design which uses wooden formwork wrapped
in barbed wire, this tank was constructed by rendering directly onto a welded mesh reinforcement
structure wrapped in sacking (see photo sequence below). The aim of this and other improvements
to the design is to reduce the materials required, to reduce the time needed for construction, to
reduce the cost of each tank and to simplify the process as much as possible without in any way
compromising the strength or useful life of the tanks. For every tank built in the remote hillside
communities all the materials must be transported up the hill to the construction site. This presents
a major logistical challenge and any reduction to the volume of materials required will have a
significant impact on the efficiency of construction in the mountains.
During the training course the builders had the opportunity to learn more about the vision and
approach of Nuevas Esperanzas through a series of talks which took place after lunch. These talks
were in the form of participatory discussions on the mission, vision and values of Nuevas
Esperanzas, as well as on topics related to working together as a team. The areas covered were
commitment, honesty and transparency, professionalism, ecumenism, empowerment, stewardship,
human relations and resolving conflict. Participation in these talks was excellent and the topics
which most interested the group were professionalism and ecumenism. Six of the builders
completed the training course.

Evaluation
After construction was completed, the group evaluated the new tank and reviewed the modified
features to assess what worked well and could be implemented in future tanks. The group also
visited each of the thirty tanks which had previously been built by Nuevas Esperanzas to monitor
any problems which had arisen, carry out some minor repairs and consider what improvements can
be made to avoid such problems arising in the future.
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Day 2
The new design for water tanks is
simpler, cheaper and quicker to build
making the construction of 21 tanks in
the remote hillside in the next six
months much more feasible.
Previously steel bars were cut into
lengths and carefully assembled to
provide reinforcement for the base, but
now a sheet of welded mesh is cut to
shape to provide the reinforcement.

Day 3
This system uses welded mesh and
chicken wire instead of wooden
formwork made of curved plywood.
The rigid mesh (which holds its shape
much better) is wrapped in chicken
wire which is quicker and lighter than
the barbed wire used in the previous
design. This is then wrapped with plain
steel wire to hold it all together and
provide tension.

Day 4
The frame of reinforcing steel is then
wrapped in sacking. This sacking is
most important innovation of the new
construction system as it allows the
walls to be built without the need for
wooden formwork, reducing time, cost
and, most importantly, the weight of
materials which needs to be transported
to the remote communities where these
tanks are to be built.
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Day 5
In the previous design mortar was
applied from the outside of the tank but
here rendering begins from the inside.

Day 7
Two days later the sacking is removed
from the outside. This sacking can be
reused for the construction of the next
tank.

Day 8
The outside of the wall is then
rendered, taking care to ensure that the
walls are vertical.
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Day 9
A fine mortar finish is then applied to
the walls of the tank.

Day 10
A wooden frame is built to support the
domed roof while it is setting. Once
again welded mesh and sacking are
used instead of plywood. The mesh
can be pre-cut before transporting it to
the community.

Day 11
The roof is rendered with mortar which
is lighter than in the previous design in
which concrete was poured.

Nuevas Esperanzas UK is a registered charity in the UK (No. 1116109)
and is registered in Nicaragua as an international NGO (No. 3537)

‘Rainwater harvesting for beginners’
A project to develop capacity amongst local builders in
the construction of rainwater harvesting systems
Day 13
The gutters are installed to catch the
rainwater and drainpipes fitted to
connect the gutters to the tank.

Day 14
A simple tap is fitted for access to the
water and a stop cock built in to allow
for maintenance to the tap without
having to empty the tank.
After 14 days the new design 23,000
litre ferrocement tank is complete.

After a good rainstorm, the tank is put
to use right away by a very happy Soila
Montes.
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Looking to the future
Of the six builders who completed the course, four have now been contracted by Nuevas
Esperanzas to work on the Mountain Rain project. They will supervise the construction of 21 tanks
over the next six months and up to a total of 80 over the next three years subject to funding. They
started work for Nuevas Esperanzas on 3rd November on six month contracts with all the benefits
enjoyed by the rest of the Nuevas Esperanzas team (social security, paid leave, bonuses, etc). As
well as supervising the construction of tanks, they will also be involved in road building to improve
access to the hillside communities.

From left to right: Donaldo Trujillo, Eusebio Vargas, Justo Espinoza, Angel Alvarez

The selection of the four builders was fortunately quite straightforward. Although all six who
completed the course demonstrated their competence, one lives in the city of León and does not
have the same connection with the beneficiary communities while another is partially sighted and is
consequently unable to work without supervision in remote areas. Both of the builders who
completed the training but are not currently employed will be considered for other work with
Nuevas Esperanzas should suitable opportunities arise.

Project Team
Project Manager
Community coordinator
Project assistant
Local builders

Arturo Juárez
Jorge Murillo
Yamil Fuentes
Donaldo Trujillo
Eusebio Vargas
Justo Espinoza
Ángel Álvarez
Javier Espinoza
Andrés Mayorga
Sergio Rugama
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Financial Statement
1

All values in GBP

Actual

Budgeted

1,123.38

1,060.00

698.97

695.00

352.18

240.00

Grants made to local builders (approx. £2.80/person/day)

315.76

300.00

Lunches

177.51

150.00

2,667.80

2,445.00

400.17

367.00

3,067.97

2,812.00

Staff salaries
Project Manager/Civil Engineer (133 hours)
Community Coordinator (104 hours)
Project Assistant (102.5 hours)
Subtotal, staff salaries

486.75
375.19
261.45

Materials
Steel reinforcement (welded mesh, etc)
Cement
Sand & aggregate
Cement blocks
Wood (reusable formwork)
PVC gutters, tubes and fittings
Tools
Sundry items (sacks, nails, plastic sheeting, etc)
Subtotal, materials

232.01
187.86
47.90
17.01
92.37
40.43
33.82
47.59

Vehicle use
Pickup truck (1,277 km)
4x4 truck (200 km)
Subtotal, vehicle use

322.84
29.33

Subtotal
Indirect project costs (15%)
Total project cost

1

All currency conversions were made using the official exchange rate (₤:$, $:C$) on the day of each
transaction
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