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BBaacckkggrroouunndd  
 

In 2007, arsenic was first identified in boreholes in the 

communities of La Unión España and Nuevo Amanecer 

in the north of the Municipality of Telica, Department of 

León.  Between March and November 2010, in looking 

for a site to drill a new borehole to supply these 

communities, arsenic was discovered in many more 

wells at concentrations in excess of 10 ppb, the 

permissible limit set by the World Health Organisation 

and adopted in Nicaragua under the CAPRE standards.  

Concentrations of up to 290 ppb have so far been 

proven, although it is suspected from semi-quantitative 

analyses that some sources may have levels significantly 

higher. 
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AAbboouutt  aarrsseenniicc  

Arsenic is an important drinking-water contaminant. Drinking water rich in arsenic over a long period leads to 

arsenic poisoning, referred to as arsenicosis. This results in various health effects including skin problems (such 

as colour changes on the skin, and hard patches on the palms and soles of the feet), skin cancer, cancers of the 

bladder, kidney and lung, diseases of the blood vessels of the legs and feet, and possibly also diabetes, high blood 

pressure and reproductive disorders (Ravenscroft et al. 2009).  Symptoms can start to appear over a period of 2-10 

years.  Arsenic is a ubiquitous element found in the atmosphere, soils, rocks, natural waters and organisms the 

world over. High arsenic concentration levels in water are principally restricted to groundwater, with some 

exceptions. It is mobilised in the environment through a combination of natural processes such as weathering 

reactions, biological activity and volcanic emissions as well as through anthropogenic activities.  

    

IInniittiiaall  iinnvveessttiiggaattiioonn  
  
An initial investigation of arsenic pollution emerged from a hydrogeological study (Longley 2010) which was 

undertaken to find an alternative source of water for the communities of La Unión España and Nuevo Amanecer 

in a geothermally active area to the north of Volcán Telica (see Appendix A).  To date, 59 water sources have 

been visited and basic physico-chemical parameters have been recorded from samples taken at each site (see 

Appendix B).  All samples were analysed for arsenic.  Of the 59 sites sampled, 30 were found to contain arsenic, 

20 exceeded the WHO/CAPRE standards and 5 were found to contain more than 150 ppb, 15 times the standard.  

Although the sample points were originally selected on the basis of their proximity to La Unión España, further 

points were selected in an attempt to determine the extent of the arsenic-affected area.  A list of sources found to 

contain arsenic is given in Appendix C, along with the results of the full field analyses undertaken (Appendix D).  

 

The results of these analyses for arsenic are shown below on a satellite image from Google Earth. 

 

 

 

 

 

 

 

Arsenic concentrations

>50 ppb

10-50 ppb

Detected, <10 ppb

Not detected

(WHO and national limit: 10 ppb) 



Most of the arsenic affected communities fall within Territory No. 2 in the Municipality of Telica.  Using census 

data from 2007, an initial estimate of the potential numbers of people affected was made: 

 
Municipality of Telica

Census of population of Territory No. 2 (2007)

M F M F M F M F

1 Las Quemadas n/d 146 30 19 16 19 22 37 32 1

2 Bella Vista 290 171 40 15 15 22 18 42 51 3 5

3 Agua Fria n/d 236 56 20 24 27 23 53 76 5 8

4 El Cortezal 12 99 23 11 9 10 13 25 27 2 2

5 La Sirena 235 141 31 17 7 22 12 50 33

6 San Pedro Nuevo 18 228 52 20 15 31 23 67 57 8 7

7 San Isidro* 8 150 39 9 9 22 21 40 46 3

8 Los Patos* 16 181 39 13 14 23 26 53 48 2 2

9 Puente de Oro* 13 202 63 11 8 19 24 63 58 7 12

10 Nuevo Amanecer 44 259 63 28 28 34 37 62 63 3 4

11 Union España 158 571 116 47 30 88 100 140 147 8 11

12 Xochilt Acatl* 8 107 31 6 8 15 17 22 37 2

Total for Territory 2491 583 216 183 332 336 654 675 38 57

*For the last two years, the communities have shared a water system supplied by a drilled well in San Isidro.

Number of people living in communities where arsenic has been found at >50 ppb 883

Number of people living in communities where arsenic has been found at 10-50 ppb 969

Number of people living in communities where arsenic has been found at <10 ppb 257

Number of people living in communities not affected by arsenic 382

0-5 years 6-15 years 16-64 years > 64 yearsNumber Name of community
Total 

population

Number of 

families

Population by age range and sexArsenic 

found (max, 

ppb)

 
 

Note that it is not necessarily the case that everyone from each community listed drinks water from the most 

contaminated well in that community, but in order to derive an initial estimate of the possible number of people 

affected in the municipality, this information is useful.  Allowing for population growth since 2007, it is possible 

that around 2000 people may have been exposed to arsenic concentrations in drinking water which exceed the 10 

ppb standard.  Around 900 people may have been exposed to concentrations in excess of 50 ppb.  

 

 

PPrrooppoossaall  ffoorr  aarrsseenniicc  ssttuuddyy  
  
In view of the high levels of arsenic found in some wells and the large number of people who have possibly been 

affected, a thorough investigation is urgently needed.  It is likely that this will be Nicaragua’s worst case of 

arsenic poisoning identified to date; the highest number of people exposed to >50 ppb As in any previous case 

study was 116 (Gómez 2009).  Whilst on a global scale Nicaragua’s arsenic problems may not be considered the 

most significant (in Bangladesh alone a staggering 35 million people may have been exposed to >50 ppb As (BGS 

and DPHE 2001)), there has so far been very little attention given to this problem in Nicaragua and in-country 

resources are very poorly developed.  A concerted effort is needed, not only to reduce future exposure to arsenic, 

but also to identify those who may require particular medical care as a result of past exposure.  The present 

proposal includes a hydrogeological and hydrochemical study to determine the extent of the contamination and an 

epidemiological and dermatological study to identify adverse health impacts of past exposure.  

 

  

OObbjjeeccttiivveess  aanndd  eexxppeecctteedd  oouuttccoommeess  
 

This project aims to achieve the following: 

 

Hydrogeological study 

 Map the physical extent of high arsenic concentrations in groundwater in Territory No. 2 of the 

Municipality of Telica and the surrounding area. 

 Map the variability of arsenic concentrations, in area and with depth, within the affected area. 



 Assessment of the variability of arsenic concentrations over time (within the limitations of the project 

duration). 

 Relate the presence of arsenic to other physico-chemical parameters (e.g. temperature, pH, Total 

Dissolved Solids, chlorides, iron) 

 Determine the most likely hydrogeochemical process(es) which have given rise to this problem. 

 Identify alternative sources of water which may be arsenic-free. 

 Assess the effectiveness of the Kanchan filter at removing arsenic at the levels found within the study 

area. 

 

Epidemiological/dermatological study 

 Determine the number of people who have been exposed to high levels of arsenic and the extent to which 

they have been exposed over time. 

 Make an early diagnosis of dermatological diseases associated with arsenicosis in residents of the 

communities of La Unión España, Nuevo Amanecer, La Sirena and Bella Vista. 

 Determine the prevalence of cutaneous pathologies related to the ingestion of arsenic in the target 

population. 

 Raise awareness of the presence of arsenic in the affected area and train residents in how to identify 

symptoms potentially related to arsenicosis. 

 

The expected outcomes of the project are: 

 An understanding of the occurrence of arsenic in groundwater in the affected area. 

 A register of people affected by arsenic classified according to severity. 

 A strategic plan to identify alternative solutions (switching of sources, new wells, rainwater harvesting, 

water treatment), taking into account all physico-chemical and bacteriological aspects of water quality. 

 An evaluation of the health impact of this problem. 

 A strategic plan for further diagnosis and treatment of those affected by arsenic poisoning. 

 A greater awareness of the problem of arsenic pollution amongst residents of the affected areas. 

 

 

MMeetthhooddoollooggyy  
 
Around 200 water sources will be sampled during the study.  Each source will be mapped using GPS and a 

photograph taken for identification purposes.  Where possible, depth to water (in the case of wells) and flow (in 

the case of springs) will be recorded as well as any seasonal variations or long term trends observed by users.  

Any evidence of iron or manganese staining around the source will be noted as well as signs of gases coming out 

of solution in the water.  In the case of sources which are, or have been, used for drinking water the estimated age 

of the source and the number of users will be recorded.  Any reports of problems with taste or odour will be noted 

and a sanitary survey undertaken (including well protection, distance to nearest latrine, etc).   

 

Arsenic concentrations will be measured in the field using the Wagtech Digital Arsenator (see Appendix B).  For 

every ten samples taken in the field, and for every sample which contains more than 50 ppb As, an additional 

sample will be taken for laboratory analysis by Hydride-Generation Atomic Absorption Spectrometry (HG-AAS).  

For every five samples sent to the principal laboratory for analysis using HG-AAS, an additional sample will be 

sent to a second laboratory for analysis using Graphite Furnace Atomic Absorption Spectrometry (GF-AAS).  

Additional parameters to be measured in the field include temperature, pH, conductivity, dissolved oxygen and 

redox potential as well as chloride and iron concentrations.  A number of wells will also be selected for 

monitoring over time.  These will include any public water supply boreholes which contain arsenic as well as 

other sources with very high levels of arsenic (>100 ppb As).  It is anticipated that around 10 sources will be 

monitored each month for the duration of the project.  The data derived from this study will be plotted using GIS 

software (ArcView v.9.3).  Files will also be created in kml (Google Earth) format for easy dissemination to 



interested parties.  Regression analysis will be used to identify correlations between arsenic concentrations and 

other parameters. 

 

In parallel with the hydrogeological investigation, a field trial will be undertaken of the Kanchan arsenic filter (see 

Appendix E).  A trial filter has been built using components purchased in locally in León.  Initial tests found that 

around 98% of arsenic was removed from water with 245 ppb As collected from a well in Ocotón in the study 

area.  Ten filters will be placed in selected arsenic-affected areas and residents will be asked to use the filter for 

the two months.  Samples of influent and effluent water will be taken every two weeks for physico-chemical and 

bacteriological analysis as well as analysis of arsenic.  The effectiveness of the Kanchan filter in combination with 

a ceramic filter (Filtron) and/or other forms of water treatment will also be tested.  

 

Prior to undertaking the clinical work for the epidemiological study, a census will be undertaken, as far as 

possible, of all residents in the study area.  It will be particularly important to identify residents who have moved 

into the area, or those who have moved within the area, and the time spent at each location.  This census will 

identify the water sources currently used by each family and any other water source used in the past.  The intake 

of water from each source will be estimated (from drinking and cooking) and dietary information gathered 

including the provenance of different foods, where possible. 

The clinical work will be undertaken over two periods of two days and three days respectively.  Four work teams 

will be formed, each of which will include a resident doctor and an assistant.  In the case of La Sirena and Bella 

Vista, house-to-house visits will be made and in La Unión España and Nuevo Amanecer, clinics will be held at 

the health centre and/or schools and visits will be made to a sample of the houses.  During the visits, interviews 

and physical examinations will be undertaken of all present, including case histories, general and dermatological 

symptoms and a skin examination to look for cutaneous lesions which are pathognomonic of arsenicosis 

(keratosis and pigmentations).  The teams will be supervised by two dermatologists with experience in the 

diagnosis and treatment of patients affected by arsenicosis who will confirm the clinical diagnosis.  Following the 

field study, the relationship between the prevalence of skin lesions and ingestion of arsenic will be established, 

comparing the results with studies undertaken in other communities in Nicaragua and abroad. Biomarkers 

indicating exposure to arsenic such as hair, nail and urine samples will also be used as toxic levels of arsenic can 

be detected in such samples before skin lesions appear (Chowdhury et al. 2000).   

 

Two workshops will be given in different locations to cover the worst affected communities.  These workshops, 

based on popular education techniques, will raise awareness of the issue of arsenic poisoning and share 

information on contaminated sources, water treatment options and symptoms of arsenicosis.  Staff from the health 

centre in Telica and the mayor’s office will be closely involved in awareness-raising activities and follow-up. 

 

Reports on all activities undertaken will be compiled, together with plans to address the water needs of 

communities with high levels of arsenic and to treat and monitor those affected by arsenic poisoning.  This 

information will be disseminated to all relevant government departments including MINSA (Ministry of Health) 

and the Alcaldía de Telica (mayor’s office) as well as INETER (which covers the functions of the geological 

survey), ANA (National Water Authority) and SINAPRED (Disaster Prevention Agency) if appropriate. 

 

Depending on the results of this study, it is possible that follow-up work may be required.  In particular, the use of 

may be considered necessary.  Diagnosis and treatment of illnesses related to arsenic poisoning may be necessary; 

these would also form part of the follow-up work which would be planned during the reporting phase of the 

present study. 

 

 



DDuurraattiioonn  
 

The study will be undertaken over a period of five months.  The anticipated programme of work is as follows: 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Regular sampling of key boreholes

Data analysis and interpretation (inc. GIS)

Construction and installation of 10 Kanchan filters

Sampling of unfiltered and filtered water

Preparation of final report

Hydrogeological study

weeks

Reporting and dissemination of conclusions

Meetings with MINSA and mayor's office, Telica

Development of strategic plan

Data analysis and interpretation

Workshops

Epidemiological/dermatological study

Census of affected population

Clinic in La Unión España & Nuevo Amanecer

Clinic in La Sirena & Bella Vista

Data analysis and interpretation

One-off sampling of approx. 200 water sources

  
  

  

PPrroojjeecctt  tteeaamm  

The technical work will be led by Dr Alina Gómez Cuevas and Dr Andrew Longley.  Logistical support, 

community coordination and assistance with field surveys and training workshops will be provided by Nuevas 

Esperanzas.  Other local partners are likely to include the Mayor’s office in Telica, the Ministry of Health 

(MINSA) and the National Autonomous University of Nicaragua in León (UNAN-León). 

 

Dr Alina Gómez Cuevas is a dermatologist at the Metropolitan Hospital in Managua.  She has 24 years of 

clinical experience and is a leading expert on arsenicosis.  She is a graduate of the National Autonomous 

University of Nicaragua (UNAN) and is also qualified as an epidemiologist.  Alina is known for her research on 

tropical diseases such as leprosy and leishmaniasis and has collaborated with several NGOs in giving 

participatory workshops on these diseases in many different parts of Nicaragua.  In 1996 she directed the first 

study to identify arsenic poisoning in drinking water as the cause of skin cancer in residents of the Sebaco Valley, 

Matagalpa.  She has since been involved in several other field studies in Matagalpa and Chontales as an 

independent investigator and consultant for UNICEF.  Alina has presented her findings at national and 

international conferences on the problem of arsenic poisoning in Latin America and she has published several 

scientific papers on the subject, most recently “Chronic arseniasis in El Zapote, Nicaragua” (Gómez 2009).  

Alina’s work led to the adoption of a national standard for arsenic by the National Institute for Water Supply and 

Sanitation (INAA) and she continues to be involved in ongoing monitoring of the health effects of arsenic 

poisoning on the population of El Zapote in the Sebaco Valley. 

 

Dr Andrew Longley is a hydrogeologist and Director of Nuevas Esperanzas UK, an international NGO based in 

León.  He has 12 years of experience as a hydrogeologist for the UK Environment Agency, for consulting 

engineers WS Atkins and in the NGO sector.  Andrew has a PhD in Geology and a Masters degree in 

Groundwater Engineering.  His technical experience includes groundwater investigations, GIS, groundwater 

modelling, water quality studies, water supply engineering and Environmental Impact Assessments.  He has 



worked in Nicaragua, India and the Democratic Republic of Congo and has managed projects across a wide range 

of sectors including water, health, agriculture, the environment and housing, including emergency relief work in 

the North Atlantic Autonomous Region (RAAN) after Hurricane Felix in 2007.  Andrew has lived and worked in 

Nicaragua since 2003 and in 2005 founded Nuevas Esperanzas which is registered as an NGO in the UK, the US 

and Nicaragua.  He has also undertaken numerous hydrogeological studies for World Vision and other NGOs and 

local authorities.  He has managed numerous projects in Telica, overseeing the construction of 58 rainwater 

harvesting systems in eight communities in the Municipality.  Andrew has mapped and analysed samples from 

water sources throughout the Telica-Rota Protected Area and the upper reaches of the Estero Real river basin.   

 

Nuevas Esperanzas is an international NGO registered with the Government of Nicaragua (No. 3537).  The 

organisation currently has cooperation agreements in effect with the Ministry of External Relations (MINREX), 

the National Autonomous University of Nicaragua in León (UNAN-León), the Ministry of the Environment and 

Natural Resources (MARENA) for the co-management of the Telica-Rota Protected Area and the Mayor’s office 

in Telica for the construction of a new water supply for La Unión España, Nuevo Amanecer and El Cortezal.  

Nuevas Esperanzas is a professional organisation serving poor communities in Nicaragua through projects which 

provide practical and technical assistance in support of long-term sustainable development.   Nuevas Esperanzas 

has worked in many parts of Nicaragua including León, Chinandega, Estelí, Matagalpa, Granada and the North 

Atlantic Autonomous Region (RAAN). The organisation has had a continuous presence in the Municipality of 

Telica since 2004 and has developed a close working relationship with community leaders, the Mayor’s office and 

the Ministry of the Environment and Natural Resources (MARENA).  Nuevas Esperanzas has 13 permanent staff 

covering technical disciplines including civil engineering, agroecology and social science, and supporting 

functions such as logistics, administration and accounting.  The organisation has a small office in León, two 4x4 

vehicles and a wide range of technical equipment for surveying and the physico-chemical and bacteriological 

analysis of water in the field. 

 

 

EExxtteerrnnaall  rreevviieeww  
 

This proposal has been reviewed by Peter Ravenscroft, co-author of Arsenic Pollution: A Global Synthesis 

(Ravenscroft et al. 2009) which is regarded as the
 
most comprehensive account of the occurrence, origin,

 
health 

impacts and remediation of arsenic
 
in groundwater.  Peter is a consultant hydrogeologist with extensive 

international experience and a leading expert on arsenic pollution, acting as an advisor to UNICEF.  He spent 10 

years working in Bangladesh, researching the extent and causes of arsenic pollution in that country.  Peter has 

approved the methodology outlined in this proposal and can be contacted on RavenscroftP@aol.com. 
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BBuuddggeett  
 

The total budget for the project is $32,365, made up of the following: 

 
All costs are in US dollars

units number unit cost cost
Hydrogeological study

Staff time
Principal Investigator (Dr Andrew Longley) man days 40                  140.00          5,600.00      
Technical assistant man days 35                  74.00            2,590.00      
Field assistant man days 35                  45.00            1,575.00      
GIS specialist global 1,000.00      

Staff expenses
Subsistence man days 70                  3.00               210.00          

Laboratory samples
Arsenic analysis by HG-AAS (LAQUISA) sample 35                  20.00            700.00          
Arsenic analysis by GF-AAS (UNAN-León) sample 7                     25.00            175.00          

Materials
Materials for Kanchan filters filter 10                  33.00            330.00          
Filtron ceramic filters filter 10                  24.00            240.00          
Multiparameter meter & probes global 1,905.00      
Stationery, printing, binding, etc global 300.00          

Epidemiological/dermatological study
Staff time

Principal Investigator (Dr Alina Gómez) man days 21                  150.00          3,150.00      
Additional dermatologist man days 5                     150.00          750.00          
Resident dermatologists (x4) man days 20                  50.00            1,000.00      
Data analyst global 1,200.00      

Laboratory samples
Arsenic analysis of biomarkers (CIRA) sample 50                  32.00            1,600.00      

Staff expenses
Board and lodging in León man days 18                  30.00            540.00          
Subsistence man days 36                  15.00            540.00          
Transport of medical team from/to Managua journey 4                     65.00            260.00          

Materials
Training materials global 200.00          
Stationery, printing, binding, etc global 300.00          

Community coordination, logistics and administration
Staff time

Social workers (x2) man days 40                  45.00            1,800.00      
Administrator man days 5                     76.00            380.00          
Bookkeeper man days 5                     45.00            225.00          

Transport
Use of 4x4 vehicle km 9,300            0.40               3,720.00      

Indirect project costs (Nuevas Esperanzas) @10% 2,075.00      

TOTAL 32,365.00$  

 
Nuevas Esperanzas will commit a contribution of $5,000 to this study.  The amount requested for this project is 

therefore $27,365. 



AAppppeennddiixx  AA  ––  HHyyddrrooggeeoollooggyy  
 
The area of interest is covered by the maps and report Estudios Hidrogeológicos e Hidroquímicos de la Región 

del Pacífico de Nicaragua (Krasny & Hecht 1998).  The area of the proposed project is shown below (blue line) 

on the excerpts of the hydrogeological and hydrochemical maps which formed part of this study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The hydrogeological map shows that the project area is underlain by a major aquifer of volcanic and alluvial 

origin.  The transmissivity is moderate to high and the depth to water varies from more than 80 metres in the 

southwest to zero on the flat plain where springs and wetlands flow into the tributaries of the Estero Real.  

Groundwater flow is towards the north and northeast.  The hydrochemical map shows that groundwater chemistry 

varies between HCO3-Ca-Mg type and Na-Cl type.  The project area is affected by geothermal activity and most 

of the areas is shown as having groundwater in excess of 30ºC, with some sources exceeding 40ºC.  Total 

Dissolved Solids (TDS) may exceed 500 mg/l and boron may be present at high concentrations.  
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AAppppeennddiixx  BB  ––  AAnnaallyyssiiss  ooff  wwaatteerr  qquuaalliittyy  
 

The following methods were used for the analysis of physico-chemical and bacteriological parameters in the field: 

 

Physical characteristics 

 Measurements were made of Total Dissolved Solids (TDS), temperature and pH using a calibrated 

combined conductivity, temperature and pH probe (Hanna Instruments HI 98129). 

 Turbidity was measured using a calibrated potable turbidity meter (Wagtech potalab turbidimeter 

WT3020) based on the nephelometric principle and designed to meet the criteria specified in the ISO 

7027 standard. 

 

Biological characteristics 

 Analysis for thermotolerant faecal coliforms (E. coli) was carried out using a portable laboratory based on 

membrane filtration (Oxfam DelAgua).  Samples of 10 ml and 100 ml were filtered and incubated at 44° 

on a Lauryl Sulphate culture medium for 18 hours. 

 

Chemical characteristics 

 A range of chemical parameters were measured using a precision electronic colorimeter (Wagtech potolab 

photometer 7100).  The parameters measured were Total Hardness, Calcium, Magnesium, Potassium, 

Iron, Total Alkalinity, Sulphate, Chloride, Nitrate and Fluoride. 

 Arsenic was measured initially with the Wagtech Visual Arsenic Detection Kit and subsequently with the 

Wagtech Digital Arsenator.  

 

The Visual Arsenic Detection Kit was designed as a low cost test for use in the field.  This method is based on a 

variation of the Gutzeit Method and consists of the reduction of inorganic arsenic to arsine gas, which then reacts 

with mercuric bromide on the test strip forming a brown complex.  It involves the generation of arsine gas in a 

flask by adding sulphamic acid and sodium borohydride.  This gas then passes through a three stage filter.  The 

first filter contains cotton wool impregnated with lead acetate to remove hydrogen sulphide which forms lead 

sulphide (indicated by a black colour on the cotton wool).  This is important because hydrogen sulphoide could 

interfere with the results.  The second stage of the filter contains a test paper soaked in mercuric bromide.  If this 

test paper comes into contact with arsine gas it will cause a brown colouration, the intensity of this being 

proportional to the concentration of arsenic in the sample.  The third filter contains another paper which is soaked 

in potassium iodide.  This plays no part in the reaction and simply acts as a scrubber or safety device, removing 

any excess arsine gas.  In the case of the Visual Arsenic Detection Kit, the colour on the mercuric bromide paper 

is read by comparing with a colour index card.  In the case of the Digital Arsenator, the colour is read by a single 

wavelength photometer to give a direct reading of the concentration in ppb. 

 

In order to provide additional confidence in the arsenic results obtained from the field kit, three samples were 

analysed in the laboratory by LAQUISA using Hydride-Generation Atomic Absorption Spectrometry (HG-AAS).  

These three samples gave results of 1.8 ppb, 11.5 ppb and 188.6 ppb respectively, consistent with the results of 

the field test at low, medium and high concentrations. 

 

 

  



AAppppeennddiixx  CC  ––  LLiisstt  ooff  wwaatteerr  ssoouurrcceess  wwhhiicchh  hhaavvee  ssoo  ffaarr  tteesstteedd  ppoossiittiivvee  ffoorr  aarrsseenniicc  
 

Community: La Unión España 

Borehole (submersible pump not working)  

 

Coordinates:       520921, 1399832 

 

This was the main water source for La Unión 

España for around 10 years.  A sample was 

taking from this well using a bailer to test for 

arsenic.  Unfortunately it was not possible to 

take a larger sample for more complete analysis 

as the bailer became lodged in the well. 
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Community: Nuevo Amanecer 

Borehole  with submersible pump  

 

Coordinates:       520275, 1399801 

 

This was the main water source for Nuevo 

Amanecer for around two years.  This well has 

been tested for arsenic since 2007.  The most 

recent sample was taken on 4/11/10 and 

contained the highest concentration of arsenic to 

date. 
 

 

 

 

 

44 ppb 

 

355 ppm 
TDS 

 

pH 8.00 
 

Community: El Cortezal 

Borehole with India Mk. II handpump 

 

Coordinates:       521758, 1399842 

 

This well is used by several families in El 

Cortezal.  The handpump has recently been 

changed.  This pump was used to take a sample 

for arsenic analysis.   

 
 

 

 

 

6 ppb 

 

353 ppm 
TDS 

 

38.3°C 

 

pH 7.35 
 

Community: El Cortezal 

Hand-dug well, communal 

 

Coordinates:       522016, 1399873 

Depth to water:  32 metres below ground 

 

This well is used for livestock and is only used 

for drinking water when no other sources are 

available.  A sample was taken for full analysis 

using a bucket and rope. 

 
 

 

 

 

12 ppb 

 

353 ppm 
TDS 

 

35.8°C 

 

pH 7.80 
 

As 

As 

As 

As 



Community: El Cortezal 

Hand-dug well, private   

 

Coordinates:       522682, 1400200 

Depth to water:  27 metres below ground 

 

This well is used by one family only.  It is fitted 

with a rope pump driven by a small petrol 

engine.  A sample was taken using this pump to 

test for arsenic. 

 
 

 

 

 

 

3 ppb 

 

433 ppm 
TDS 

 

32.7°C 

 

pH 7.47 
 

Community: Las Champas 

Borehole with top-drive irrigation pump   

 

Coordinates:       522740, 1400788 

 

This well operates for 23 hours a day during the 

dry season.  A sample was taken from a valve in 

the headwork while the pump was running to 

undertake a full analysis.  

 
 

   

 

 

~10 ppb 

 

586 ppm 
TDS 

 

32.5°C 

 

pH 6.97 
 

Community: La Sirena 

Hand-dug well, private   

 

Coordinates:       523591, 1401058 

Depth to water:   8.8 metres below ground 

 

This well is used by one family only.  A sample 

was taking using a bucket and rope to test for 

arsenic. 

 
 

 

 

 

7 ppb 

 

578 ppm 
TDS 

 

30.2°C 

 

pH 7.18 
 

Community: Santa Isabel 

Hand-dug well with wind pump, private 

 

Coordinates:       525330, 1397901 

Depth to water:      27.0 metres below ground 

 

This well supplies a farm although it is not clear 

if it is used for drinking.  A sample was obtained 

for arsenic analysis using a bailer as the pump 

was not operational.  

 
 

 

 

 

16 ppb 

 

515 ppm 
TDS 

 

31.9°C 

 

pH 7.25 
 

As 

As 

As 

As 



Community: San Isidro 

Borehole con bomba, communal  

 

Coordinates:       526556, 1398647 

 

This recently-drilled borehole is used to supply a 

network which serves the communities of San 

Isidro, Los Patos, Puente de Oro and Xochilt 

Acatl.  A sample was taken from a valve at the 

headworks for arsenic analysis. 

 
 

 

 

 

 

8 ppb 

 

474 ppm 
TDS 

 

32.3°C 

 

pH 7.58 
 

Community: Puente de Oro 

Hand-dug well with electric pump   

 

Coordinates:       527851, 1399850 

Depth to water:  4.8 metres below ground 

 

This well is not used for drinking because of the 

unpleasant taste of the water.  A sample was 

taken for analysis for arsenic.  

 

 
 

 

 

 

13 ppb 

 

1470 ppm 
TDS 

 

27.8°C 

 

pH 7.42 
 

Community: Puente de Oro 

Hand-dug well, private  

 

Coordinates:       527820, 1399801 

Depth to water:  3.4 metres below ground 

 

This well is used by various families.  A sample 

was taken using a bucket and rope for arsenic 

testing.   

 
 

 

 

 

5 ppb 

 

510 ppm 
TDS 

 

29.8°C 

 

pH 7.60 
 

Community: Galilao 

Borehole with submersible pump, communal 

 

Coordinates:       530353, 1403114 

 

This borehole supplies the community of 

Minvah.  A sample was taken for arsenic testing. 

 

 
 

 

 

 

8 ppb 

 

148 ppm 
TDS 

 

28.9°C 

 

pH 7.28 
 

As 

As 

As 

As 



Community: Quebrada Honda 

Hand-dug well, private  

 

Coordinates:       530270, 1407083 

Depth to water:  7.15 metres below ground 

 

Although this community is supplied by a 

borehole in Galilao, this well is also used.  A 

sample was taken using a bucket and rope for 

arsenic testing.   

 
 

 

 

 

4 ppb 

 

332 ppm 
TDS 

 

29.6°C 

 

pH 7.86 
 

Community: Santa Elena 

Hand-dug well, communal 

 

Coordinates:       518777, 1398961 

Depth to water:  >50 metres below ground 

 

This well is used by the whole community of 

Santa Elena.  A sample was taken using a bucket 

and rope for arsenic testing.   

 
 

 

 

 

1.8 ppb 

 

458 ppm 
TDS 

 

37.4°C 

 

pH 6.73 
 

Community: San Pedro Nuevo 

Hand-dug well, communal 

 

Coordinates:       518233, 1399019 

Depth to water:  >50 metres below ground 

 

This well is used by various families.  A sample 

was taken using a bucket and rope for a full 

analysis.   

 
 

 

 

 

11.5 ppb 

 

552 ppm 
TDS 

 

37.1°C 

 

pH 6.67 
 

Community: Las Delicias 

Hand-dug well, private 

 

Coordinates:       519509, 1400461 

Depth to water:  30 metres below ground 

 

This well is equipped with a rope pump powered 

by a petrol engine.  A sample was taken for 

arsenic testing using this pump.  

 
 

 

 

 

~10 ppb 

 

590 ppm 
TDS 

 

42.7°C 

 

pH 7.29 
 

As 

As 

As 

As 



Community: Ocotón 

Hand-dug well, communal 

 

Coordinates:       520272, 1401725 

Depth to water:  7.4 metres below ground 

 

This well is used by various families.  A sample 

was taken using a bucket and rope for a full 

analysis.   

 
 

 

 

 

235 ppb 

 

538 ppm 
TDS 

 

33.4°C 

 

pH 7.47 
 

Community: Agua Caliente 

Hand-dug well with submersible pump   

 

Coordinates:       518671, 1402236 

Depth to water:  12.3 metres below ground 

 

Since there was no electricity at the time of the 

visit to operate the pump, a sample for full 

analysis was taken from water stored in a 

concrete tank next to the well. 

 
 

 

 

 

 

189 ppb 

 

657 ppm 
TDS 

 

pH 8.27 
 

Community: Agua Caliente 

Hand-dug well with petrol-powered pump  

 

Coordinates:       518755, 1404058 

Depth to water:  1.5 metres below ground 

 

This well was equipped with a petrol-powered 

suction pump.  A sample was obtained for 

arsenic testing using a bailer. 

 

 
 

 

 

 

34 ppb 

 

621 ppm 
TDS 

 

31.2°C 

 

pH 7.54 
 

Community: Bella Vista 

Hand-dug well, private   

 

Coordinates:       517641, 1402650 

Depth to water:  14.3 metres below ground 

 

This well is equipped with a rope pump.  A 

sample was taken for arsenic testing using this 

pump.  

 
 

 

 

 

32 ppb 

 

461 ppm 
TDS 

 

34.3°C 

 

pH 7.36 
 

As 

As 

As 

As 



Community: Bella Vista 

Hand-dug well, private   

 

Coordinates:       517608, 1402869 

Depth to water:  11.7 metres below ground 

 

This well is equipped with a rope pump.  A 

sample was taken for arsenic testing using this 

pump.  

 
 

 

 

 

26 ppb 

 

448 ppm 
TDS 

 

33.3°C 

 

pH 7.39 
 

Community: Los Angeles 

Hand-dug well, private   

 

Coordinates:       517126, 1402602 

Depth to water:  14.95 metres below ground 

 

A sample was taking using a bucket and rope to 

test for arsenic. 

 
 

 

 

 

17 ppb 

 

489 ppm 
TDS 

 

33.0°C 

 

pH 7.82 
 

Community: La Trinidad 

Hand-dug well, private   

 

Coordinates:       517532, 1402333 

Depth to water:  14.5 metres below ground 

 

This well is equipped with a rope pump powered 

by a petrol engine.   

 
 

 

 

 

24 ppb 

 

716 ppm 
TDS 

 

34.7°C 

 

pH 7.26 
 

Community: Los Planes 

Hand-dug well, private   

 

Coordinates:       517438, 1401219 

Depth to water:  22.5 metres below ground 

 

This well is equipped with an electric 

submersible pump. 

 

 
 

 

 

 

18 ppb 

 

355 ppm 
TDS 

 

31.9°C 

 

pH 7.61 
 

As 

As 

As 

As 



Community: Los Cementos 

Hand-dug well, private 

 

Coordinates:       519139, 1403472 

Depth to water:  3.7 metres below ground 

 

This well was equipped with a petrol-powered 

suction pump and is used to provide water for 

cattle.  A sample was obtained for arsenic testing 

using a bailer. 

 
 

 

 

 

 

170 ppb 

 

782 ppm 
TDS 

 

34.7°C 

 

pH 7.38 
 

Community: Los Cementos 

Hand-dug well, private 

 

Coordinates:       519111, 1403456 

Depth to water:  3.15 metres below ground 

 

This well is equipped with a rope pump.  A 

sample was taken for arsenic testing using this 

pump.  

 
 

 

 

 

3 ppb 

 

339 ppm 
TDS 

 

33.3°C 

 

pH 7.42 
 

Community: Paso Picardo 

Hand-dug well, private 

 

Coordinates:       518903, 1405098 

Depth to water:   0.2 metres below ground 

 

This water is used only for washing and bathing. 

 
 

 

 

 

290 ppb 

 

822 ppm 
TDS 

 

33.4°C 

 

pH 7.57 
 

Community: Paso Picardo 

Borehole for irrigation (pump removed) 

 

Coordinates:       517315, 1403852 

Depth to water:  6.5 metres below ground 

 

A sample was taking from this well using a 

bailer to test for arsenic.   

 
 

 

 

 

42 ppb 

 

375 ppm 
TDS 

 

31.6°C 

 

pH 7.99 
 

As 

As 

As 

As 



Community: Paso Picardo 

Thermal wetland 

 

Coordinates:       517677, 1405056 

Depth to water:  Superficial 

 

This source rises from a wetland within a 

cultivated area (sugar cane).   A sample was 

taken from a stream which flows from this area 

for full analysis.   

 
 

 

 

 

96 ppb 

 

678 ppm 
TDS 

 

37.9°C 

 

pH 8.07 
 

Community: Las Grietas 

Borehole with submersible pump, communal 

 

Coordinates:       512882, 1407544 

 

This well is operated by the community and is 

the principal source for Las Grietas.  A sample 

was taken from the header tank for arsenic 

testing as there was no electricity at the time of 

the visit.   

 
 

 

 

 

 

5 ppb 

 

454 ppm 
TDS 

 

pH 7.72 
 

 

As 

As 



AAppppeennddiixx  DD  ––  WWaatteerr  qquuaalliittyy  rreessuullttss  
 
Results of full field analyses (wells) 

 
Location El Cortezal Las Champas Santa Elena Mira Valle Ocotón Agua Caliente

Type Hand-dug well Borehole Hand-dug well Hand-dug well Hand-dug well Borehole Hand-dug well Hand-dug well

Used by
Units

El Cortezal
Irrigation (sugar 

cane)
Santa Elena 

San Pedro 

Nuevo

San Pedro 

Nuevo
Private farm Ocotón Private farm

Eastings WGS84 522016 522740 518777 518233 516983 515380 520272 518671

Northings WGS84 1399873 1400788 1398961 1399019 1398943 1398381 1401725 1402236

Elevation m.a.s.l. 65 51 103 101 91 143 42 42

Sample 
Well (bucket 

and rope)

Borehole (top 

drive pump)

Well (bucket 

and rope)

Well (bucket 

and rope)

Well (bucket 

and rope)

Borehole 

(submersible 

pump)

Well (bucket 

and rope)
Storage tank

Date 23/03/2010 23/03/2010 19/05/2010 19/05/2010 04/10/2010 04/10/2010 20/10/2010 19/05/2010

Depth to water m.b.g. 32.0 - >50 >50 >50 >50 12.3

pH 7.43 6.97 6.73 6.67 7.31 7.29 7.47 8.27

Conductivity µS/cm 500 871 688 820 723 1130 803 983

TDS (from Conductivity) mg/l 335 586 458 552 485 757 538 657

Temp. ºC 42.1 32.5 37.4 37.1 30.9 27.9 33.4 -

Turbidity NTU 9.90 0.20 0.32 1.21 0.96 0.00 1.11 0.39

Total hardness mg/l CaCO 3 125 215 185 180 160 375 125 155

Calcium mg/l 24 42 42 56 34 32 24 38

Magnesium mg/l 6.5 37 34 30 19 80 15 27

Potassium mg/l 16 21 11.5 10.5 8.4 23 28 25

Iron mg/l 0.40 0.45 0.35 6.4 0.1 8.4 6.2 0.35

Total alkalinity mg/l CaCO 3 190 450 235 360 220 510 240 290

Sulphate mg/l 18 37 34 41 37 38 36 42

Chloride mg/l 14.5 21.0 22.0 14.0 42.0 26.5 48 40.0

Fluoride mg/l 0.44 0.24 0.38 0.46 0.43 0.46 0.46 0.52

Nitrate mg/l 1.15 0.81 3.34 0.85 0.18 0.12 0.32 3.32

Arsenic (max)* ppb 12 ~10 1.8 11.5 not detected not detected 235 188.6

*date does not necessarily correspond with the date of the complete analysis  

San Pedro Nuevo

 
 
Results of full field analyses (springs) 

 
Location El Ñajo Las Quemadas El Caracol Paso Picardo

Type Well/spring
Protected 

spring
Stream

Spring: "Aguas 

Calientes"
Stream

Thermal 

wetland

Used by

Units

El Ñajo, 

El Ojochal del 

Listón

Las Quemadas Agua Fría
Agua Fría (8 

families)
El Caracol not used

Eastings WGS84 520865 520298 518940 518718 518645 517677

Northings WGS84 1396932 1397424 1395400 1396090 1397214 1405056

Elevation m.a.s.l. 306 224 535 412 225 23

Sample Well Overflow Stream Spring Stream Stream

Date 16/11/2009 23/11/2009 16/11/2009 24/11/2009 24/11/2009 24/03/2010 23/11/2009 11/10/2010

pH 7.08 7.00 7.03 7.08 7.46 7.79 7.93 8.07

Conductivity µS/cm 342 242 312 303 221 328 409 1012

TDS (from Conductivity) mg/l 227 161 208 204 148 223 274 678

Temp. ºC 43.6 37.3 26.9 27.4 25.8 - 28.2 37.9

Turbidity NTU 0.33 0.01 0.33 0.63 0.33 0.18 6.7 -

Faecal coliforms E. coli/100 ml 19 3 - 190 110 - 490 -

Total hardness mg/l CaCO 3 95 85 100 100 70 110 150 165

Calcium mg/l 20 16 22 22 16 24 30 40

Magnesium mg/l 1.7 3.9 6.0 4.1 4.2 6.0 5.0 26.0

Potassium mg/l 7.5 5.1 4.7 4.9 4.5 8.2 6.4 11.5

Iron mg/l 0.35 0.15 0.35 0.40 0.45 0.45 0.20 8.75

Total alkalinity mg/l CaCO 3 25 65 55 55 55 105 20 320

Sulphate mg/l 112 18 44 50 23 40 134 3

Chloride mg/l 4.5 17.5 25.0 25.5 10.5 14.0 11.0 34.0

Fluoride mg/l 0.69 0.26 0.52 0.37 0.26 0.31 0.56 0.53

Nitrate mg/l 0.34 1.34 0.53 0.18 1.83 0.77 0.69 0.20

Arsenic (max)* ppb not detected not detected not detected not detected not detected not detected not detected 96

*date does not necessarily correspond with the date of the complete analysis  

Protected spring

Protected spring

Agua Fría, 

El Ojochal del Listón

518639

Agua Fría

1395385

537

 



AAppppeennddiixx  EE  ––  TThhee  KKaanncchhaann  aarrsseenniicc  ffiilltteerr  
 

The Kanchan Arsenic Filter was developed in Nepal by the Massachusetts Institute of Technology and 

Environment and Public Health Organisation.  It combines slow sand filtration with adsorption on iron 

oxyhydroxides in a large plastic bucket.  A perforated pipe, with a tap at the end, is set in a layer of gravel and 

covered with coarse sand and then fine sand.  Above this, a perforated plastic tray (diffuser basin), containing 

brick chips and 5 kg of iron nails, is suspended from the top of the bucket.  Water poured into the tray causes 

rusting of the nails, and the fresh rust adsorbs arsenic.  The fine sand below filters the iron particles.  The filter 

removes 85-95% of arsenic in waters containing tens to hundreds of ppb As, and can produce 15-20 litres of water 

per hour (Ravenscroft et al. 2009).  

 

 
 

There are many different forms that the filters can take as shown in the different designs below.  All are based on 

the same principle.  The model most easily replicated in Nicaragua is the Gem505 design (far right).  Filters 

similar to this design have been assembled in Managua by Sergio Gámez of CIEMA-UNI (Centro de 

Investigación y Estudios en Medio Ambiente – Universidad Nacional de Ingeniería) for a cost of around $30 per 

filter. 

 

 



An initial trial was undertaken of a Kanchan filter constructed using materials purchased locally in León in 

December 2010.  The purpose of this trial was to test the filter using water from one of the most contaminated 

water sources in the area.  The water used was from a hand-dug well in Ocotón where arsenic concentrations of 

235 ppb had previously been measured.  It was suspected that this well would also have high levels of 

bacteriological contamination.  The effect of the Kanchan filter on various aspects of water quality, not just 

arsenic, was measured.  Since the Kanchan filter is based on a similar principle to the biosand filter which is 

known to be relatively ineffective at reducing faecal coliforms, a test was also performed on a two-stage filtration 

process using the Kanchan filter first to remove arsenic and then the Filtron ceramic filter to remove bacteria.  For 

comparison, the effect of the Filtron alone was also measured.  The four sources of water are shown in the 

photograph below and the results of the analyses are shown in the table. 

 

 
 

 Raw water from 
Ocotón (RW) 

Kanchan filter (K) Filtron (F) Filtered with 
Kanchan, then 
Filtron (K+F) 

Turbidity (NTU) 0.40 4.55 0.45 5.22 

Conductivity (µS/cm) 823 786 714 1189 

pH 7.69 7.65 8.41 8.06 

Arsenic (ppb, average, 3 
tests) 

245 4 140 81 

E.coli/100 ml  >2000 >2000 0 0 

 

The Kanchan filter was found to be very effective at removing arsenic (>98% reduction), bringing the highly 

contaminated water from Ocotón to within the WHO/CAPRE standard in all three samples analysed.  As 

suspected, the Kanchan filter did not improve the bacteriological quality at all with the effluent water containing 

extremely high coliform counts.  On the other hand, the Filtron was very effective at removing bacteria (100% 

reduction in faecal coliforms) while only slightly reducing arsenic concentrations.  The most surprising and 

worrying conclusion of this trial, however, was that it appeared that the Filtron was introducing arsenic into the 

water.  Water, pretreated with the Kanchan filter and containing <10 ppb As, was found to contain >70 ppb As 

after filtration with the Filtron.   



After consultation with the manufacturers of the Filtron, it is understood that this problem has already been 

identified (though not widely publicised).  It was claimed that the arsenic concentrations reduce rapidly with use 

and so a more controlled experiment was undertaken in January 2011 with a new filter and water which was 

proven to be free of arsenic.   This has shown that the arsenic introduced by the filter reduces approximately 

exponentially from first use, falling below detection limits after about 80 litres of water have passed through the 

filter.  As a consequence, the option of using the Kanchan filter in series with a Filtron is being investigated 

further.  A second Kanchan filter has been assembled using a taller bucket and its performance will be compared 

with the smaller version.   

 



AAppppeennddiixx  FF  ––  AArrttiiccllee  ppuubblliisshheedd  oonn  wwwwww..nnuueevvaasseessppeerraannzzaass..oorrgg    
 
Arsenic alert! 

Concepción Flores has lived in the community of Los 
Cementos on the flat plains below Volcán Telica for 
over 50 years.  She has reason not to be smiling.  She 
has just discovered that water from her well has 
concentrations of arsenic 17 times higher than the limit 
set by the World Health Organisation.  Concepción is 
not sure when the well was built as it was already there 
when she arrived and for many years it was her only 
source of water.  Fortunately she no longer uses this 
well for drinking because a visiting group of Canadians 
told her that the water was not safe after Hurricane 
Mitch in 1998 and a new well was dug.  It is not clear 
whether the Canadians identified arsenic or whether 
their advice was based on something else, but this may 
have saved Concepción‟s life as the new well a short 
distance away has only 3 ppb (parts per billion), well 
within the guideline value for arsenic concentrations of 
10 ppb.  The water from the highly contaminated well is 
still used for her cattle, though, and now that the 
arsenic problem has been brought to her attention 
Concepción has started to wonder whether this is the 
reason why six of her cows have recently died.  

In the neighbouring community of Ocotón, the villagers 
are not so lucky.  They have only one well and this has 
235 ppb of arsenic, 23 times the limit.  This well has 
also been used for several decades and there is 
currently no alternative for this small group of families.  
High levels of arsenic have affected at least 1,000 
people in more than ten communities to the north of 
Volcán Telica.  It is naturally occurring due to a 
combination of complex geological and hydrogeological 
factors, probably related to geothermal activity 
associated with the nearby volcanoes.  

Nuevas Esperanzas is currently undertaking an 
investigation for the Mayor of Telica in this area.  The 
location of each well is being mapped and data 
collected including the depth to water, the type of pump 
and the use of the water.  The water is tested for pH 
and total dissolved solids and an analysis undertaken 
for arsenic using an instrument called the „Arsenator‟.  
Chemical reagents are added to a sample of the water 
to produce a gas containing any arsenic present.  This 
gas passes through an impregnated filter paper which 
turns yellow, orange or brown depending on the 
concentration of arsenic detected.  Nuevas 
Esperanzas‟ Director and hydrogeologist, Andrew 
Longley says, “Each sample takes about 20 minutes to 
process.  There is always a nervous moment as the 
filter paper is removed.  The yellow dot on the paper 



may be just another statistic for us, but for the people 
who use this well this brings bad news.  Chronic arsenic 
poisoning is a long-term problem.  It takes years for 
symptoms to develop and by the time we discover the 
high levels of arsenic it is possible that this water has 
already been consumed every day over several 
decades.”  

Sometimes called the „King of Poisons‟, arsenic has 
been used for murder for thousands of years, with its 
colourless, tasteless and odourless properties meaning 
that it goes undetected.  Awareness of chronic arsenic 
poisoning from low concentrations is much more recent, 
however, and water contaminated with arsenic has been 
unknowingly consumed over many years in many 
different parts of the world.  Symptoms of chronic arsenic 
poisoning, known as arsenicosis, can start to appear 
over a period of 2-10 years.  Early symptoms such as 
muscular weakness and mild psychological effects are 
non-specific but these lead on to changes in skin 
pigmentation and other more serious complaints such as 
liver and kidney disease, skin and other cancers which 
are ultimately fatal.  It is often the poor who are most 
affected and it is estimated that over 50 million people 
have already been affected in South and East Asia 
where the worst problems have been identified. 

Nuevas Esperanzas first heard of the arsenic problem in 
the municipality of Telica in 2009 after two wells were 
found to have high levels of arsenic.   We were 
contracted by the local mayor to help identify an 
alternative source of water for the affected communities 
but in doing so started to discover that arsenic is far 
more common in the area than had previously been 

recognised.  As the search was widened to find a source of water which was not contaminated, yet more 
communities were added to the list of those affected by this problem.  Nuevas Esperanzas is now looking for 
funding to carry out a thorough regional investigation including health surveys to determine the effect of arsenic 
poisoning on the local population.  It is possible that symptoms have already been diagnosed but have not been 
specifically related to arsenic because of a lack of the awareness of the problem. 

There are a number of potential solutions where arsenic contamination is identified including the use of alternative 
water sources and, if necessary, treatment of contaminated water, but first we need to discover the full extent of 
the problem so that we can prioritise resources where the need is greatest.  Nicaragua has previously only had 
one arsenic related problem, near San Isidro in Matagalpa, and awareness of this issue is relatively limited.  
Thankfully there is now a growing wealth of international expertise available and we are in touch with various 
experts in the UK who have worked on the arsenic problem in Bangladesh where 40% of the country‟s population 
is affected.  Our investigation in Telica will be on-going over the next few months and a concerted effort will need 
to be made by all relevant stakeholders to raise awareness of this problem and find appropriate solutions for each 
affected community.  

21/10/10 


