
 

 
  
  

BBaacckkggrroouunndd  
 

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 and improved, 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, including Agua 
Fría, alongside the construction of further rainwater harvesting systems. 

 

TThhee  ccoommmmuunniittyy  
 

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 as seen in the photograph below, but during the dry season, water is collected 
from a spring further down the hillside. 

    

During 2009, Nuevas Esperanzas helped the 
community build two communal rainwater harvesting 
tanks in parts of the community which are not close 
to the springs (right).  These 40,000 litre tanks were 
a partial solution to meet the water needs of the 
community, but much more still needs to be done as 
these tanks will only meet a small part of the overall 
demand.  During a Participatory Rural Appraisal 
undertaken with the community in March 2010, water 
was still considered to be one of the most urgent 
needs faced by the community (ranked third and first 
by women and men respectively).  The location of 
the main spring used by the community, relative to 
the 2009 water tanks and the houses is shown in the 
image (from Google Earth) and map below.  

““SSpprriinngg  cclleeaanniinngg  iinn  AAgguuaa  FFrrííaa””  
Development of a community water supply in a remote 
hillside village, Municipality of Telica, Department of León 



 

 

 



TThhee  sspprriinngg  
 

This project will see 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 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 existing structure built over the spring is very limited and so villagers 
often have to wait for the level to recover before drawing water after the previous person.  The photograph 
below shows the spring with the inset photograph showing how water is drawn from the concrete tank. 

 

As can be seen from the photograph, conditions at the spring are not conducive to good hygiene practices.  
The access is muddy, animals are not kept away from the source, and water is 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, along with samples from the rainwater harvesting tanks:   

Units Hot spring Stream
Rainwater tank 

(Western sector)

Eastings WGS84 518670 518940 517864

Northings WGS84 1395520 1395400 1395305

Elevation m.a.s.l. 495 535 642

Sample Stream Stream Tap Tap Tap

Date 16/11/2009 24/11/2009 24/11/2009 24/11/2009 16/11/2009 24/11/2009 24/11/2009

pH 7.03 7.08 6.77 7.46 10.56 10.56 10.74

Conductivity µS/cm 312 303 451 221 132 132 206

TDS (from Conductivity) mg/l 208 204 303 148 88 87 140

Temp. ºC 26.9 27.4 34.2 25.8 25.4 27.6 27.8

Turbidity NTU 0.33 0.63 - 0.33 0.80 0.70 0.00

Faecal coliforms E. coli/100 ml - 190 - 110 - 0 0

Total hardness mg/l CaCO 3 100 100 - 70 - - -

Calcium mg/l 22 22 - 16 - - -

Magnesium mg/l 6.0 4.1 - 4.2 - - -

Potassium mg/l 4.7 4.9 - 4.5 - - -

Iron mg/l 0.35 0.40 - 0.45 - - -

Total alkalinity mg/l CaCO 3 55 55 - 55 - - -

Sulphate mg/l 44 50 - 23 - - -

Chloride mg/l 25.0 25.5 - 10.5 - - -

Fluoride mg/l 0.52 0.37 - 0.26 - - -

Nitrate mg/l 0.53 0.18 - 1.83 - - -

Arsenic ppb not detected not detected - not detected
- - -

Spring box

Protected spring

518639

1395385

537

518917

1394935

679

Rainwater tank 

(Eastern sector)

 



Whilst the chemical composition of the water from the spring is good for use as drinking water, the 
bacteriological analysis showed that the water was significantly contaminated.  By contrast, the rainwater 
harvesting tanks were free from E. coli, the bacterium used as an indicator of faecal contamination of water 
sources.  Although these results were greatly encouraging from the point of view of the promotion of 
rainwater harvesting, they were cause for some concern by the community with respect to the spring source.  
In order to help villagers understand the methods used to assess water quality and the significance of the 
results, the cultured samples were photographed and shown to some of the users:  

 
Agua Fría: protected spring source    10 ml     100 ml 
 
Colonies of E. coli show up 
as yellow dots  
 
 
 
 
 
 
 
 
Agua Fría: rainwater harvesting tank     10 ml     100 ml 
(Eastern sector) 
 
No colonies present 
 

 

 

 
 
 
 
These results were contrary to most villagers’ expectations.  Rainwater is often assumed to be of inferior 
quality to spring water and these results were something of a revelation to them.  Whilst this has helped to 
promote acceptance of rainwater as a good source of drinking water, it has also provoked a significant 
demand to improve the spring.  This project is a high priority for the villagers themselves who are committed 
to providing the manual labour necessary to undertake the work. 

 

OObbjjeeccttiivveess  aanndd  eexxppeecctteedd  oouuttccoommeess  
 

The objectives of this project are twofold: 

• 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. 

The expected outcomes of this project are: 

• 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. 

 

MMeetthhooddoollooggyy  
 

Spring sources can be improved and protected by the construction of “spring boxes”.  These structures 
collect water, filtered through sand and gravel, in a small tank, permeable on the upstream side and 
sufficiently impermeable on the downstream side so as to impound flow.  Spring water builds up in the tank 



and is allowed to flow from an open pipe to a collection point protected to improve drainage and hygiene.  In 
the case of springs with low yield (or high demand from users), a valve can be installed in the spring box at a 
lower level than the overflow to allow water to be drawn off at a faster rate.  When the valve is closed, the 
water level recovers to the level of the overflow pipe.  This simple method improves the useful yield of the 
spring and helps meet peak demand.  

The series of photographs below show the various stages of construction from the identification and digging 
out of the source (1&2) to clean water flowing from the valve (6).  These photographs are from a project 
undertaken by Nuevas Esperanzas in Rosita in the North Atlantic Autonomous Region as an emergency 
project after Hurricane Felix in 2007. 
 

    
 

    
 

    
 
In the case of the spring in Agua Fría which has an existing structure, the process will be somewhat simpler.  
In the above example, it was necessary to continuously dewater the spring using a petrol-powered suction 
pump.  In the case of Agua Fría, the new spring box will be built in front of the existing structure, allowing the 
chamber to be rendered and sealed without the complication of the constantly rebounding water level.  Once 
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complete, the existing chamber will be connected to the new one.  Any accumulated sediment will then be 
dug out from the existing source and, if necessary, a filter medium introduced into the old chamber.  The 
design for the new system is shown superimposed over the photograph of the existing spring below: 
 

 
 
It is anticipated that this project will be undertaken in approximately six weeks during the dry season.  The 
process will be supervised throughout by Nuevas Esperanzas’ specialist staff, including a hydrogeologist, 
civil engineer and building supervisor. 

 

BBuuddggeett  
 

The budget for the project is 
£3,287 including staff time, vehicle 
use, subsistence, materials and 
indirect costs (including finance 
and administrative support, office 
overheads, etc).   
 
The amount requested is 
£2,000.  Nuevas Esperanzas UK 
will provide the balance. 

  
 
 
 
 
 
CCoonnttaacctt  

 

 

Nuevas Esperanzas 
Apartado No. 400 
León, Nicaragua 
 

Tel +505 2311 6057 
info@nuevasesperanzas.org 
www.nuevasesperanzas.org 

GBP

Materials qty unit

     Cement  (42.5 kg bags) 80 5.90          472.00         

     Sand and aggregate 125.00         

     Reinforcement (mesh, rebar, etc) 272.00         

     Wood (for formwork) 29.00           

898.00         

Staff Time days hours rate cost

     Civil Engineer 8 80 4.48          358.40         

     Hydrogeologist 4 40 8.74          349.60         

     Logistician 8 80 3.14          251.20         

     Social worker 6 60 3.59          215.40         

     Building supervisor 30 240 1.40          336.00         

1,510.60      

man days rate

Subsistence 30 4.33          129.90         

Transport km rate

     Vehicle (4x4 pickup) 800 0.30          240.00         

240.00         

Water quality analysis 80.00           

Sub-Total 2,858.50      

Administration (15%) 428.78         

Total 3,287.28£    


