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Introduction and key project facts
Location:

Agua Fría, Municipality of Telica, Department of León, Nicaragua

Project objectives:

Protect the spring in Agua Fría from contamination by improving hygiene conditions
and by replacing the open spring box with a sealed system controlled by a valve.
Improve the storage capacity of the spring such that the flow can fill a larger
reservoir overnight which is drawn down during the day.

Expected outcomes:

Improvement in water quality from 190 E. coli/100 ml to <10 E. coli/100 ml in 95% of
samples.
Improvement in hygiene conditions around the well (virtually no mud, separation of
animals from drinking water collection point, good drainage, no access to spring
from above except for maintenance)
Improved access to water with 9,000 litres of available storage capacity resulting in
significantly reduced waiting times in the dry season.

Original budget:

£3,287.28

Actual cost:

£8,600.63 (including additional features)

Donor:

Oxford-León Association and Trust

Background
For remote communities on the slopes of Nicaragua’s volcanoes, access to water is a major problem. With
the nearest source more than 5 km away for some, these families face a daily four hour journey on foot or
horseback to collect water to meet only the most basic needs. 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 and cost-effective solution and more than 50 large ferrocement tanks
to harvest rainwater have now been built in the area. Apart from rainwater, the only other viable source of
water for the communities located on the slopes of Volcán Telica is from springs. With the exception of El
Ojochal del Listón and El Caracol, each community has a nearby spring, although some are poor yielding or
ephemeral. Whilst many families in these dispersed communities live long distances from these water
sources, they nevertheless provide the only domestic supply on which these families depend. Although
some sources are reasonably well protected, others are not and what should be a dependable and clean
water supply is, in some cases, nothing more than contaminated seepage in a pool of mud. Other springs
are clean, but the yield is so poor that sometimes users must wait in line for an hour or two for their turn to
fill containers. Nuevas Esperanzas aims to improve springs in several communities alongside the
construction of further rainwater harvesting systems.
The focus of this project is the village of Agua Fría, the largest of the hillside communities. This dispersed
community is located around a group of small springs and stretches up to the active crater of Volcán Telica.
Living conditions are very basic and many live in makeshift houses. Some collect rainwater in uncovered
barrels during the wet season, but during the dry season, water is collected from a spring further down the
hillside. This project undertook the renovation of the most important existing spring source in Agua Fría.
This source is used by 66 families from the community of Agua Fría itself as well as 10 families from the
neighbouring community of El Ojochal del Listón. For most of these families this is the only available source
of water in the dry season. Based on information from a census undertaken by Nuevas Esperanzas in 2009, a
total of 292 people depend on this spring, with some travelling up to 4 km to collect water. Water
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consumption by those travelling a significant distance to the spring averages around 28 litres per person per
day. Although this spring only dries in an extreme drought, its yield drops off considerably towards the end
of the dry season. The storage capacity of the previously existing structure built over the spring was very
limited and so villagers often had to wait for the level to recover before drawing water after the previous
person.
Conditions at the spring were not conducive to good hygiene practices. The access was muddy, animals
were not kept away from the source, and water was drawn by lowering a bucket into the water,
contaminating the source for other users. In November 2009, samples of water from the spring were
analysed for a range of parameters. Whilst the chemical composition of the water from the spring is suitable
for use as drinking water, the bacteriological analysis showed that the water was significantly contaminated.
These results provoked a significant demand to improve the spring. This project was a high priority for the
villagers themselves who were committed to providing the manual labour necessary to undertake the work.

How the project worked
Following a visit made to the spring in February 2011 to measure water levels, a detailed work plan was
developed. In March a meeting was held with all those who use the spring to discuss plans for the project.
The meeting was attended by around 50 people. Hygiene issues surrounding the current use of the spring
were identified by asking people to describe how they collect water. There was widespread recognition that
the spring was being contaminated by dipping buckets which had been in contact with dirt and animals into
the source. It was decided to increase the scope of the work from the plans included in the project proposal.
A bigger tank was planned to maximize the storage available and this meant that the water collection point
needed to be moved to a location which would allow the water to flow to the taps from the tank. This
decision also meant including work on slope stabilization by building gabions. To improve hygiene and
prevent contamination it was decided to build the animal trough, which is filled by the overflow from the
storage tank, further away from the spring. At the meeting, women (who had been particularly encouraged
to attend) expressed their desire for some shower cubicles to be constructed and these were incorporated
into a revised design. Work groups were drawn up from all those who use the spring (representing several
communities) and up to ten people each day worked alongside Nuevas Esperanzas’ building supervisor. Two
of the work group leaders were women.
The delivery of construction materials to the site began in March and during the first week of April
construction work started. Excavation began for the storage tank to be built in front of the existing spring. A
temporary water collection point was installed away from the building site to provide access to water while
the main construction work was underway. The spring was dewatered by pumping every fifteen minutes
with a petrol-powered suction pump to allow for cleaning of the source and construction of the storage tank.
This highlighted why it was necessary to undertake this work at the end of the dry season as it would have
been very difficult to dewater the excavation during the wet season. A new storage tank was built with a
permeable wall facing the spring to allow the water to enter. Water flows by gravity from the storage tank
to the collection points. The collection area was moved from the location in the original plan to the other
side of the access path to ensure that the area closest to the spring did not become too congested with
people and livestock.
Nuevas Esperanzas’ civil engineer made regular visits to the project site to oversee the work and progress
was good until June when work had to be suspended for the entire month due to the eruption of the Telica
volcano and the close proximity of the project site to the area most affected by ash falls. During the
eruption, Nuevas Esperanzas was closely involved in assisting the Geological Survey with monitoring as well
as the evacuation of the most vulnerable families in Agua Fría and other communities. The eruptive phase
lasted around a month in total, ruling out any kind of non-essential work during that period. During this
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time, the road to Agua Fría deteriorated due to heavy rain, so work groups had to be organised to carry out
repairs and re-open vehicle access before work could begin again. The break in work meant that sediment
had washed down into the then uncovered storage tank and this had to be cleared in order for construction
to continue. Work was again slowed by continuing heavy rain as well as lower levels of community
participation during harvest time. However, the community leader and some family groups remained
determined to see the project completed and the remaining construction work including the roof of the
storage tank was completed on 22nd November. Taps were fitted at the collection points.
The official inauguration ceremony of the rehabilitated spring was held on 12th December 2011. The event
was attended by members of the communities who use the spring, representatives of the Mayor’s office,
community leaders and members of the Nuevas Esperanzas team. Project beneficiaries expressed their
thanks and happiness at the success of the project and all agreed that it would not have been possible
without everyone working well together. As part of the opening event the community were reminded of the
need to care for the resource they now have.

Project Evaluation
During the construction phase several modifications were made to the project design. The capacity of the
tank constructed was 13,000 litres (dimensions: 4.8 m x 2.7 m x 1 m), 44% larger than the capacity stated in
the original proposal. Five taps were installed instead of the two shown in the original design. Two different
types of taps were installed at the collection point, three conventional and two self-closing. Another
significant improvement from the design in the proposal was the physical separation of the animal trough
and the drinking water collection area from the spring and storage tank, increasing the overall hygiene of the
area around the spring. This added some additional challenges, however, as the new drinking water
collection area had to be built into a steep part of the hillside, requiring significant earth movement and the
construction of gabions for slope stabilisation.
The spring was visited (unannounced) on 16th May 2012, approximately six months after completion of the
project and right at the beginning of the wet season when groundwater levels, and thus spring flow, were at
their lowest (although the rains had started about two weeks earlier this is unlikely to have produced
significant aquifer recharge due to high soil moisture deficits). Observations and results of analyses
undertaken were as follows:






Two water samples were taken from taps for bacteriological analysis and one from the water
tank. The results from the taps were 17 and 7 E.coli/100ml respectively and from the tank 15
E.coli/100ml, giving an average of 13 E.coli/100ml, just above the target value stated in the proposal
of 10 E.coli/100ml. This target was based on the WHO’s ‘low risk’ category (0 is optimal, 1-10 is ‘low
risk’, 10-100 is ‘intermediate risk’, 100-1000 is ‘high risk’ and >1000 is ‘very high risk’). Before the
project the spring contained 190 E.coli/100ml. The reduction in bacteria was therefore 93%. Since
the bacterial levels found in the tank were similar to that of the taps, it is likely that the remaining
contamination comes from the aquifer and could not therefore be prevented by better spring
protection. Whilst the bacteriological quality of the water does not quite meet the target stated in
the proposal, the difference is considered to be insignificant.
Other parameters measured included turbidity (0.17 NTU), colour (0 mg/l Pt), pH (7.03), electrical
conductivity (347 µS/cm), total hardness (105 mg/l CaCO3), alkalinity (60 mg/l CaCO3), chloride (44
mg/l), sulphate (47 mg/l) and arsenic (0 ppb). All these values are within acceptable limits for
drinking water.
Water stored on 16th May (around 3 pm): 0.55 m depth = 7,000 litres (equivalent to approximately
one days’ supply for the whole community). The spring was flowing into the tank from the main
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pipe, but not the higher overflow pipes which were installed to capture spring flow when
groundwater levels are high.
According to community leader, Reynaldo Cerros, water had stopped flowing from the overflow
from the tank in February (the animal trough was empty), but at no point during the dry season was
there a shortage of water from the taps. Waiting times at the spring were effectively eliminated.
Four of the five taps installed were in working order and none was leaking.
The two self-closing taps were functional but showed some signs of damage as users attempted to
twist the push button so that they stay open without being pressed (somewhat defeating the object
of ‘self-closing’ taps!).
Of the three conventional taps, one was broken (but not leaking) and another was damaged but still
functional. No-one had attempted to fix the broken tap, but since four others were operational, this
is not surprising.
The collection area was clean, well-drained and free from litter. The only evident standing water
was at the base of the mango tree which had been incorporated into the design for the spring
improvements as it provided shade (not to mention fruit!). There was some detergent in this water
and the soil around the tree appeared to be saturated.
During the time spent at the spring it was observed that horses were not allowed to enter the
collection area. Water containers were loaded onto horses from a wall behind the taps.
The gabions protecting the collection area appear to be holding well, though they were not built
‘leaning’ into the hillside as they should have been. It is uncertain whether the water collection area
would survive a major event (such as Hurricane Mitch) unscathed, though any damage would be
reparable and the structure poses no threat to the safety of the community.
The tank and spring protection showed no signs of damage or leakage and the padlocked covers had
not been tampered with.
Those who collected water during our visit expressed satisfaction with the project. The community
leader also expressed his satisfaction and gratitude. It remains to be seen whether there is sufficient
local capacity to maintain the system in the long-term since no problems had arisen during the first
six months which required intervention.
An improvised cubicle for bathing has been constructed by the community at the end of the
collection area. During the project, shower cubicles had been requested by women in the
community. It was hoped that this could be included but as the project ran over budget this
unbudgeted expense was not possible. A small fund could be sought to provide this additional
feature which would be much appreciated, especially by the women.

Overall, the project appears to have been a great success which has had a significant impact on the
community. The only negatives (faecal coliforms slightly higher than the target value, some damage to taps
and incorrect placement of gabions) were minor in comparison with the project’s achievements (93%
reduction in faecal coliforms, elimination of water shortages and vast improvements in hygiene). Changes to
the design made during the implementation of the project were appropriate and justified. Ideally, a small
fund would be sought to build the shower cubicles (approx. £500).

Project Team
Civil Engineer
Hydrogeologist
Community coordinator
Logistician
Building supervisors

Arturo Juárez
Andrew Longley
Rolando Castillo
Yamil Fuentes
Donaldo Trujillo
Justo Espinoza

Support staff
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Jane Longley
Benelip Nuñez
Erika Perez
Leonardo Zapata

Community coordinator, Rolando
Castillo, explains the plan for the
redevelopment of the spring to the
families who rely on it as their only
source of water in the dry season.

Surveying of the area begins as a
detailed work plan is drawn up and
community work group rotas
established.

A temporary tap stand was set up to
allow continued access to water
while construction work goes on at
the spring itself.
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A larger storage tank which can hold
16,000 litres of water was
constructed. Filling up overnight
this tank ensures long queues
waiting for the water level to rise
again will be a thing of the past.

Although most of the work was
undertaken during the dry season, it
was still necessary to dewater the
construction site in order to build.

Work was delayed for over a month
in June when nearby Volcán Telica
erupted sending clouds of ash right
over the construction site. The
community of Agua Fría is the
closest village to the crater of the
volcano.
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At the finished spring the path
which gives animals access is clearly
separated from the water collection
points ensuring much better
standards of hygiene for those using
the spring.

Celebration time at the spring. In
December an official inauguration
ceremony was held at which the
community members were
delighted to try out the new water
collection points.

Community leaders, the local mayor,
the Nuevas Esperanzas team and
many of those who rely on this
source of water came together to
celebrate the achievement in
completing the renovation work
despite the challenges of volcanic
eruptions and heavy rain along the
way.

8

The inside of the water storage tank
shows the permeable wall allowing
water to seep through and the pipes
through which water from different
parts of the spring flow to fill the
tank.

Visiting six months after the
completion of the project,
hydrogeologist Andrew Longley
tests the bacteriological quality of
the water from the taps and from
the storage tank.

The families who use the spring are
very pleased with the results of the
project. It was not possible to
include the shower cubicles
requested by the women at the
initial meeting and the makeshift
shower they have set up can be
seen here. Nuevas Esperanzas
hopes to raise the funds to build a
more satisfactory shower area
which would offer more privacy.
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Financial Statement
All amounts are in GBP 1
Staff time 2
Civil Engineer (316 hours)
Hydrogeologist (70 hours)
Logistician (230.5 hours)
Community coordinator (100 hours)
Other support staff (71 hours)

£ 1,368.70
£ 744.79
£ 795.84
£ 344.58
£ 267.40

£ 3,521.32
Building supervisors
Building supervisor 1 (20 weeks)
Building supervisor 2 (12 weeks)
Social security

£
£
£

834.33
505.09
315.15

£ 1,654.57
Transport
Toyota Land Cruiser 4x4 (1,988 km)
Toyota Hilux 4x4 (59 km)
Public transport

£
£
£

553.84
17.26
5.68

£

576.78

Materials
Cement (85 bags)
Steel reinforcement
Materials for gabions
Plumbing (galvanised tubes, valves, fittings)
Other construction materials
Tools

£
£
£
£
£
£

433.17
92.44
218.83
217.34
128.81
107.63

£ 1,198.22
Other direct costs
Subsistence
Communication
Water quality analysis (laboratory)

£
£
£

458.32
24.70
44.90

£

527.92

Indirect project costs (15%)

£ 1,121.82

Total project cost

£ 8,600.63

Donation received from Oxford-León Association and Trust
Contribution from Nuevas Esperanzas

£ 3,500.00
£ 5,100.63

1

All currency conversions were made using the official exchange rate (₤:$, $:C$) on the day of each
transaction
2
In addition to salaried staff, a further 80.5 hours of time were contributed by volunteers
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