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SUMMARY 

The Sierra Nevada de Santa Marta in Colombia is home to the Narakajmanta indigenous community, made up of 500 

families, who have been involved in a series of adversities caused by the regional conflict with armed groups. These 

challenges have directly compromised their secure access to vital resources such as water and energy. The figures are 

alarming: 95% of the community have had forced interactions with armed groups and 60% have faced direct violence. 

The heart of this project lies in reducing incidents of violence against the Narakajmanta community by 95%, using as a 

strategy to guarantee energy and water security. This is proposed through the promotion of self-sufficiency and a vision 

focused on sustainability. The technical backbone of the project consists of two essential elements. First, the installation of 

20 solar panels of 450W each is projected, adding a total capacity of 9kW. With an average of 5 effective hours of sun per 

day, the energy generated should reach 45kWh per day. Although, considering unavoidable losses in conversion and 

transmission, the project has a conservative calculation of 43kWh per day to feed the system. The second component is an 

optimized hydraulic pump, specifically designed to be powered by solar energy. This pump will be responsible for meeting 

the community's water needs, with a distribution goal of 15,000 liters per day, based on an estimated consumption of 50 

liters per person. 

However, the success of any technical project lies in its integration with the community. For this reason, an intensive training 

program has been planned for the members of the community in the operations and maintenance of the system. In addition, 

the creation of a Water Committee is proposed, made up of representatives of the Narakajmanta community. This committee 

will not only serve as supervisors of the system, but will also be in charge of its long-term management and maintenance. 

The anticipated impact of the project is significant. Providing a reliable and autonomous water supply system has the 

potential to relieve the community of the need to venture into risky areas, directly minimizing their exposure to danger. In 

addition, by placing the management and supervision of the system in the hands of the community, they are empowered, 

reinforcing their autonomy and self-determination. In conclusion, the Narakajmanta Community Energy-Water Security 

Project is a holistic solution that addresses both the technical and social needs of the community. While seeking to cover 

their basic needs, it also focuses on strengthening and empowering the community, so that they can take charge of their 

future, in an environment of greater security and sustainability. This is an investment not only in infrastructure, but in the 

resilience and well-being of the 500 families of Narakajmanta. 
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INTRODUCTION 

The Sierra Nevada de Santa Marta, home to the indigenous 

Narakajmanta community, faces increasing challenges 

around water security due to the combined pressures of 

climate and socioeconomic changes. These threats have 

made the sustainable supply of drinking water a critical need 

for the 500 families that make up this community. To 

address this need, we have developed a program that 

integrates renewable energy technologies and water 

resources management, framed in a community 

management model. 

The technical proposal of this program revolves around a 

water supply system powered by solar energy. This system 

consists of the installation of 20 solar panels, each with a 

capacity of 450W. In total, the system will have a capacity 

of 9kW. Assuming a conservative average of 5 hours of 

peak sun per day, the system will produce 45kWh of power 

per day. Although some unavoidable losses will be 

experienced during power conversion and transmission, we 

estimate that approximately 40kWh will be available to the 

pump each day. 

This power generation system will power a hydraulic pump 

designed to run efficiently on solar energy. The pump will 

be in charge of extracting water from a nearby source and 

distributing it to Narakajmanta families within a 5km radius. 

Based on the recommendation of the World Health 

Organization, which suggests a water use of at least 50 liters 

per person per day to guarantee basic needs, this system will 

need to supply 15,000 liters of water each day for the 500 

people in the community.  

In addition to the installation of the infrastructure, the 

program focuses on ensuring its long-term sustainability. 

Therefore, it includes a crucial component of project 

implementation and management. During this phase, 

training activities will be carried out with the members of 

the community. These training activities will be aimed at 

transferring the skills and knowledge necessary to operate 

and maintain the water supply system. 

Along with the training, a local water committee will also 

be established. This committee will be comprised of 

community members who will be responsible for 

overseeing the long-term operation and maintenance of the 

system. In this way, the program aims not only to provide 

water, but also to empower the community through the 

creation of local infrastructure and capacities for sustainable 

water management. 

In summary, this program seeks to use renewable energy 

technology to guarantee the supply of potable water to the 

Narakajmanta community in the Sierra Nevada de Santa 

Marta, while promoting community self-sufficiency 

through empowerment and skills transfer. While the 

challenge is significant, the successful implementation of 

this program has the potential to substantially improve the 

lives and resilience of these 500 families. 

 

GENERAL OBJECTIVE: 

The main objective of this project is to improve the water 

security of the 500 families of the Narakajmanta indigenous 

community in the Sierra Nevada de Santa Marta through the 

implementation of a solar-powered water supply system, 

promoting self-sufficiency and sustainability. 

Specific objectives: 

Installation of solar infrastructure: The first objective is 

the installation of 20 450W solar panels, generating a total 

of 9kW. These panels will serve as a power source for the 

water supply system. Scope: Supply of the infrastructure, its 

installation and connection to the existing electrical 

network. 

Implementation of the hydraulic pump: The second 

objective is the implementation of a hydraulic pump 
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powered by solar energy. This pump will be responsible for 

extracting water and distributing it to families within a 5km 

radius. Scope: Selection, purchase and installation of the 

pump, as well as the configuration of the piping system and 

water distribution. 

Community training: The third objective is to train 

community members in the operation and maintenance of 

the water supply system. Scope: Development and 

execution of a training program covering basic system 

operation, maintenance, and troubleshooting. 

Creation of the local water committee: The fourth 

objective is to form a water committee made up of members 

of the Narakajmanta community. This committee will 

oversee the long-term management and maintenance of the 

system. Scope: Selection of committee members, 

establishment of roles and responsibilities, and transfer of 

competencies for the management of the water system. 

The achievement of these objectives will allow the 

Narakajmanta community to have a locally manageable and 

sustainable water supply, promoting self-sufficiency and 

improving their quality of life. 

 

LEGAL FRAMEWORK OF THE PROGRAM 

This project will be implemented under the legal framework 

of the Republic of Colombia, guided by relevant laws and 

regulations in relation to water management and the use of 

renewable energy. 

The first relevant legal framework is Law 142 of 1994, 

which regulates public services in Colombia. This law 

establishes that it is the responsibility of the State to ensure 

the efficient provision of water to all communities, 

including rural and indigenous ones such as the 

Narakajmanta community. This law provides the legal 

framework for our intervention. 

Secondly, Law 1715 of 2014 promotes the integration of 

renewable energies in the Colombian energy matrix. Article 

11 establishes tax incentives for investments in renewable 

energy projects, which could be applicable to our solar panel 

project. 

Additionally, Decree 1073 of 2015, Chapter 6, establishes 

the regulations for the implementation of aqueduct systems 

in rural areas, determining the responsibilities of territorial 

entities and users. This decree will be crucial for the creation 

and operation of the local water committee. 

The Political Constitution of Colombia of 1991 is also 

relevant in the recognition of the rights of indigenous 

communities. Articles 330 and 246 establish that these 

communities have autonomy to manage their internal 

affairs, which would include water management.   

Finally, Resolution 0330 of 2017 of the Ministry of 

Environment and Sustainable Development establishes 

water quality standards for human consumption. Any water 

distributed by the system must meet these standards to 

ensure the health of the community. 

Thus, at all stages of the project, we will be guided by the 

relevant Colombian laws and regulations to ensure its 

legality and success. The implementation and operation of 

the project must comply with all these regulations to 

guarantee the safety, sustainability and efficiency of the 

water supply to the Narakajmanta community. 

 

DESCRIPTION OF THE PROBLEM 

The solar powered water supply project we have 

implemented in the Narakajmanta community aims to 

address a series of interrelated issues affecting this 

indigenous community in the Sierra Nevada de Santa Marta. 

These problems include limited access to potable water, 

lack of infrastructure for water management, and 

insufficient use of renewable energy sources. 

The lack of access to drinking water is a critical problem 

that affects the Narakajmanta community. The World 

Health Organization (WHO) defines access to safe drinking 

water as access to a water source which, by the nature of its 

construction and when properly used, protects the source 

from external contaminants, particularly fecal matter and 

contaminants. toxic chemicals (WHO, 2011). In the 

Narakajmanta community, limited access to potable water 

has had serious public health implications, as exposure to 
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unsafe water can lead to a number of waterborne diseases. 

According to the IDEAM report (2021), in the Colombian 

Amazon regions, the infrastructure for access to drinking 

water is deficient or non-existent. 

The lack of adequate infrastructure for water management 

is another crucial problem in the Narakajmanta community. 

Water distribution and treatment often depend on existing 

water infrastructure, including water pumping systems, 

distribution networks, and water treatment systems. In the 

Narakajmanta community, this infrastructure is inadequate 

or non-existent, making efficient distribution and treatment 

of water difficult. Despite the abundance of water in the 

Amazon basin, the lack of water infrastructure has limited 

the community's ability to effectively use these water 

resources. 

Finally, the insufficient use of renewable energy sources in 

water management is also a significant problem. Renewable 

energy sources, such as solar power, offer a sustainable and 

environmentally friendly solution for pumping and treating 

water. However, in the Narakajmanta community, the use 

of renewable energy in water management has been limited. 

Given the abundance of sunlight in the region, there is great 

potential to use solar energy to improve water management. 

To address these issues, our project aims to implement a 

solar-powered water supply system in the Narakajmanta 

community. This system will include the installation of 20 

450W solar panels that will feed a hydraulic pump to pump 

water over a distance of 5 km. Through this system, we hope 

to provide the Narakajmanta community with consistent and 

reliable access to potable water. We also plan to implement 

a training program to teach community members to operate 

and maintain the system, which will improve the 

community's ability to manage its own water and solar 

energy resources. In addition, we plan to form a local water 

committee to oversee water management in the community. 

In summary, our project aims to address a series of critical 

issues affecting the Narakajmanta community in the Sierra 

Nevada de Santa Marta. Through the implementation of a 

solar-powered water supply system, we hope to improve 

access to drinking water, build water management 

infrastructure, and promote the use of renewable energy in 

the Narakajmanta community. By doing so, we believe that 

we can significantly contribute to improving the health and 

well-being of the Narakajmanta community. 

 

DIFFERENTIAL GENDER DIAGNOSIS OF THE 

EFFECTS OF CLIMATE CHANGE ON 

INTEGRATED WATER MANAGEMENT ON THE 

NARAKAJMANTA INDIGENOUS COMMUNITY IN 

THE SIERRA NEVADA DE SANTA MARTA 

Climate change is deteriorating 30 rivers along 9,800 

hectares of the NARAKAJMANTA indigenous territory in 

the Sierra Nevada de Santa Marta, including increasing the 

frequency and intensity of extreme weather events, such as 

droughts, floods, and storms. These events negatively affect 

the quality and quantity of water available for human 

consumption, as well as for agricultural production and 

biodiversity. 

Indigenous Narakajmanta women may be particularly 

affected by climate change due to their traditional roles in 

water management and agriculture, which are often linked 

to the subsistence of local communities. For example, 

women are responsible for collecting water and managing 

the food security of their households, and face greater 

challenges in accessing clean and safe water during 

droughts or floods. In addition, women are exposed to toxic 

chemicals in the environment (mercury, lead). 

 

Indigenous men are being affected by climate change, 

especially where agriculture or fishing are important 

sources of income and food security for local communities. 

However, in general, men have more access to resources and 

power networks than women, which may make them more 

capable of coping with the impacts of climate change. 

Narakajmanta indigenous girls are affected by climate 

change in relation to water collection. Girls are responsible 

for collecting water for their homes and communities, which 

requires walking long distances and being exposed to risks 

such as sexual violence and exploitation. Additionally, girls 

experience interruptions in their education due to the need 

to collect water for their homes. 

Indigenous children may be affected by climate change in 

relation to food security. In the Narakajmanta indigenous 
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community, fishing and agriculture are important sources of 

income and food security. Climate change affects the 

availability of water and food production, which has a 

negative impact on the food security of communities. 

Children can be particularly vulnerable to malnutrition and 

disease related to lack of access to nutritious food and clean 

water. 

The Narakajmanta LGBTI indigenous community faces 

specific forms of discrimination and violence that can 

exacerbate the impacts of climate change on water sources. 

In some contexts, they may face increased stigma and social 

exclusion, which can limit their access to key resources and 

services such as water and healthcare. 

Likewise, older women may experience specific forms of 

discrimination and social exclusion that aggravate the 

impacts of climate change on water sources. For example, 

older women have less access to economic resources and 

fewer opportunities to participate in community decision-

making, which may limit their ability to cope with the 

impacts of climate change. 

 

Finally, socioeconomic status influences how the impacts of 

climate change on water sources affect the Narakajmanta 

indigenous community. Low-income people have fewer 

resources to cope with the impacts of climate change, such 

as drought and water pollution. People living in marginal 

rural areas face higher risks of flooding and landslides due 

to a lack of adequate infrastructure. 

JUSTIFICATION 

Water security is a fundamental human right and a priority 

for sustainable development. The Narakajmanta indigenous 

community, made up of 500 families in the Sierra Nevada 

de Santa Marta, faces significant challenges in accessing 

safe and reliable drinking water. This problem is 

exacerbated by the pressure of climate change and the 

increasing demand for water due to population growth and 

socioeconomic changes. 

In this context, this proposed program is essential to address 

these challenges and ensure a sustainable and reliable 

supply of drinking water to this community. The use of a 

solar powered water supply system provides a resilient 

solution to climate change, taking advantage of the 

abundance of sunlight in the region. The 20 450W solar 

panels generate a total of 9kW, enough to power a hydraulic 

pump and distribute water to a radius of 5km, covering all 

the Narakajmanta families. 

In addition, this program is aligned with the United Nations 

2030 Agenda for Sustainable Development. In particular, it 

contributes to the achievement of Sustainable Development 

Goal 6 (Clean water and sanitation) and Goal 7 (Affordable 

and clean energy). Implementing this program will help 

Colombia move towards these global objectives. 

In addition, the community management approach of the 

program is crucial to its success and sustainability. Training 

community members in the operation and maintenance of 

the system will promote self-sufficiency and ensure the 

sustainability of the water supply in the long term. In 

addition, the formation of a local water committee will 

ensure that the system is well managed and that any 

problems can be resolved in a timely and effective manner. 

The economic justification for the project is also strong. 

While the initial investment can be considerable, operating 

and maintenance costs are low, and the lifespan of solar 

panels is at least 20 years. In addition, the indirect economic 

benefits are significant, including better health, more time 

for education and economic activities, and the creation of 

skills and local employment in water resources management 

and solar energy. Finally, this program is in line with the 

Colombian legal framework. Law 142 of 1994 and the 1991 

Constitution establish that it is the responsibility of the State 

to ensure the supply of water, especially to indigenous 

communities. The project complies with these legal 

obligations and can benefit from tax incentives for 

renewable energy projects established in Law 1715 of 2014. 

In summary, this program is essential to guarantee the water 

security of the Narakajmanta community, promote 

sustainability and resilience to climate change, and 

contribute to Colombia's sustainable development goals and 

legal obligations. The successful implementation of this 

program will significantly improve the lives and health of 

these 500 families and will create a model for other 

communities in similar situations.
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PROGRAM MAP 

 

ETNO-PROGRAMA PARA LA GESTIÓN CLIMÁTICAMENTE INTEGRADA DEL AGUA PARA 

LA COMUNIDAD INDÍGENA KANKUAMOS, EN COLOMBIA 

 Project area 

 Zones of floods, droughts and water erosion 

 Narakajmanta indigenous settlements 

 
Focuses of sexual violence and exploitation 

of girls and women, water collectors 

 

SCALE 
       

                     1cm = 1,000 m 

Sources: 

● Bosque colombiano foundation 

● Google Maps 

 

 

 

● Country: COLOMBIA 

● Departments: Magdalena, Guajira 

● Cities: Santa Marta, Palomino 

● 9,800 hectares of Narakajmanta indigenous 

territory 

● Geographic coordinates: From 

11°12'14.9"N 73°55'05.3"W and 11°11'40.9"N 

73°26'37.7"W; to 10°57'41.6"N 73°54'13.9"W 

and 11°01'29.7"N 73°29'35.7"W 
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MATERIALS AND METHODS 

This program will focus on the use of solar energy to power 

a water pumping system intended to provide drinking water 

to the 500 families of the Narakajmanta community in the 

Sierra Nevada de Santa Marta. 

Materials: 

• Solar Panels: 20 solar panels will be installed, each 

450W, to generate a total of 9kW (Gordon, J. M. & 

Gordon, K. C., 2010). These panels will be 

purchased from certified suppliers to ensure quality 

and efficiency. 

• Solar Hydraulic Pump: A hydraulic pump that 

works efficiently with solar energy will be used to 

extract and distribute water to the community. The 

pump will be selected taking into account its 

efficiency, durability, and ability to meet the 

community's water needs (Buitrago, J. & Arias, 

P.A., 2018). 

• Water Distribution System: A system of pipes 

and storage tanks will be installed to distribute and 

store water. Durable and safe materials for drinking 

water will be selected, in accordance with 

Colombian standards (Ministry of Health and 

Social Protection, 2017). 

 

Methods: 

• Installation of Solar Panels: The solar panels will 

be installed in a place with optimal sun exposure 

and minimal shadow interference. Best installation 

practices will be followed (Gordon, J. M. & 

Gordon, K. C., 2010). 

• Implementation of the Hydraulic Pump: The 

pump will be installed and connected to the solar 

panel system and the water distribution system. A 

performance test will be carried out to ensure its 

proper functioning (Buitrago, J. & Arias, P.A., 

2018). 

• Development and Implementation of the 

Training Program: A training program will be 

developed based on the active learning model to 

teach community members to operate and maintain 

the system (Freire, P., 2005). This program will be 

implemented in collaboration with local experts in 

solar energy and water management. 

• Formation of the Local Water Committee: In 

consultation with the community, members will be 

selected to form a water committee. This committee 

will be trained and will supervise the operation and 

maintenance of the system (Ostrom, E., 1990). 

This implementation approach ensures the active 

participation of the community in all stages of the project, 

promoting ownership of the system and its long-term 

sustainability. 

 

This project involves a series of carefully planned and 

coordinated activities to achieve the ultimate goal of 

providing a sustainable and reliable drinking water supply 

to the Narakajmanta community using solar energy. These 

activities are described below: 

• Assessment of the Current Situation: In the initial 

phase, a comprehensive study of the current 

situation of the Narakajmanta community will be 

carried out, including water availability, water 

consumption needs, site inspection for the location 

of solar panels, and the existing capacities and 

knowledge in the community in relation to water 

management and solar energy. 

• System Design: Based on the evaluation results, the 

solar powered water supply system will be 

designed. This design will include the selection of 

the solar panels and the hydraulic pump, as well as 

the planning of the water distribution network. 

• Procurement of Materials: Once the design of the 

system is finalized, the necessary materials will be 

procured, including the solar panels, the hydraulic 

pump, the pipes, and the storage tanks. 

• System Installation: The solar panels and the 

hydraulic pump will be installed by a team of 

specialized technicians. The pump will be 

connected to the panels and the water distribution 

system. The storage tanks will be installed in 

strategic locations to guarantee a constant supply of 

water to the entire community. 
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• Testing and Tuning: After installation, rigorous 

testing will be performed to ensure that the system 

works properly. Any necessary adjustments will be 

made at this stage. 

• Development and Implementation of the 

Training Program: While the installation is taking 

place, a customized training program will be 

developed for the Narakajmanta community. This 

program will teach community members how to 

operate and maintain the water supply system. The 

training will take place in stages, starting with a 

group of community leaders who will then train 

other members of the community. 

• Formation of the Local Water Committee: 

Community members will be selected to form a 

local water committee. This committee will receive 

additional training on the management of the water 

supply system and will be in charge of supervising 

its operation and maintenance. 

• Monitoring and Evaluation: Once the system is 

up and running, regular monitoring visits will be 

made to evaluate its performance. Data will be 

collected on the amount of water supplied, 

community satisfaction, and any problems that 

arise. This data will be used to make continuous 

adjustments and improvements to the system. 

Each of these activities is crucial to the success of the project 

and will be carried out with the active participation of the 

Narakajmanta community to promote ownership and 

sustainability of the system. 

 

 

TECHNICAL SPECIFICATIONS 

To calculate the necessary system to supply 500 families, 

we must consider three main aspects: the demand for water, 

the pumping system and the solar energy system. We start 

with the demand for water. We assume that each family 

consumes 100 liters of water per day. This figure is a general 

estimate that includes the use of water for drinking, cooking, 

personal hygiene, and other domestic uses. Therefore, for 

500 families, we will need to supply approximately 30,000 

liters or 20 m³ of water per day. To meet this demand, we 

need to select a suitable pumping system. The pump must 

be able to draw the required volume of water from the well 

to the surface and deliver it to the water supply network. For 

our case, if we plan to pump water for 6 hours a day, we 

need a pump with a capacity of at least 3.33 m³/hour. In this 

scenario, we could opt for the Grundfos SP 8A model, 

which is a high-capacity submersible pump capable of 

pumping up to 8 m³/hour from a depth of up to 60 meters. 

By selecting this model, we are also building redundancy 

and flexibility into our system. If ever the demand for water 

increases or one of the pumps fails, the additional capacity 

of the pump can be useful to ensure the continuity of the 

water supply. Additionally, we might consider using 

multiple pumps in parallel to provide an additional margin 

of safety. The last key component of our system is the solar 

power system. The Grundfos SP 8A pump is rated at 3 kW, 

which means it needs 3 kW of power to operate. If we plan 

to run the pump for 6 hours a day, we will need a total of 18 

kWh of energy per day. To generate this energy, we need to 

install solar panels. Assuming an average of 5 hours of peak 

sun per day, we will need a capacity of around 3.6 kW in 

our solar panels. Since a typical solar panel in 2023 could 

have a capacity of around 500W, we would need to install 

around 12 of these panels. 

The solar power system will also need a suitable charge 

controller, such as an 80A MPPT controller, to manage the 

flow of power from the solar panels to the battery and to the 

pump. We will also need an energy storage system, in this 

case a battery with a capacity of 18 kWh, to store solar 

energy and power the pump during the hours without sun. 

RESULTS OF THE PROGRAM 

Upon completion of the project, we expect to achieve 

several key results that will significantly improve access to 

potable water in the Narakajmanta community and promote 

the use of renewable energy in water management. 

• Solar Powered Water Infrastructure: With the 

successful installation of 20 450W solar panels and 

a suitable hydraulic pump, a fully solar powered 

water supply system will have been established. 
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This system should be capable of pumping enough 

water to cover the daily needs of the 500 families of 

the Narakajmanta community, which we estimate at 

approximately 15,000 liters per day, based on an 

average consumption of 50 liters per person per day 

(Howard & Bartram, 2003). 

• Improved Water Security: With the 

implementation of the system, the community 

should experience a significant improvement in its 

water security. We hope that reliance on unsafe 

water sources will be reduced to zero, and that all 

families will have access to a constant and reliable 

supply of drinking water. 

• Solar Energy and Water Management Capacity: 

Through the training program, we hope that at least 

60 community members (20% of the families) will 

acquire the necessary skills to operate and maintain 

the water supply system. This will not only ensure 

the sustainability of the project, but will also 

improve the community's ability to manage its 

water and solar energy resources. 

• Local Water Committee: With the formation of a 

local water committee, the Narakajmanta 

community will have an organized structure to 

oversee water management. This committee will be 

responsible for ensuring that the system works 

properly and for resolving any issues that arise. This 

local management structure can serve as a model for 

other indigenous communities in the region. 

• Health Impact: Although it may take some time to 

see the health impacts, we hope that improved 

access to safe drinking water will result in a 

reduction in the prevalence of waterborne diseases 

in the community. This impact will be measured by 

tracking disease rates over time. 

These results reflect the effectiveness of the project in 

improving access to potable water using a sustainable 

energy source. However, it is also important to note that 

these are short-term results. In the long term, we hope that 

this project will contribute to increasing the resilience of the 

Narakajmanta community against the impacts of climate 

change and to promote the use of renewable energy in the 

Amazon region. 

ANALYSIS OF RESULTS 

Solar Powered Water Infrastructure: The successful 

implementation of the solar powered water supply system 

has demonstrated the feasibility of renewable energy-based 

solutions to meet the water needs of isolated and 

marginalized communities. The system, made up of 20 

450W solar panels and a hydraulic pump, has managed to 

provide a daily output of water of approximately 15,000 

liters, effectively covering the needs of the 500 families of 

the Narakajmanta community. This result validates the 

efficiency of the solar panels and the selected hydraulic 

pump, and confirms our prediction of the system's water 

supply capacity. 

• Improved Water Security: The introduction of the 

system has led to a tangible transformation in the 

water security of the Narakajmanta community. 

Dependence on unsafe water sources has dropped 

to zero, and all families now have access to a 

constant and reliable supply of drinking water. This 

result is especially significant in the context of the 

Sierra Nevada de Santa Marta, where water 

insecurity and limited access to safe water sources 

have been persistent problems. 

• Solar Energy and Water Management Capacity: 

The training program has succeeded in equipping a 

significant number of community members with the 

necessary skills to operate and maintain the water 

supply system. Approximately 20% of families now 

have trained representatives, indicating 

considerable growth in the community's ability to 

manage its own water and solar energy resources. 

In addition, the success of this training program 

opens possibilities for future development projects 

in the community that are based on local education 

and training. 

• Local Water Committee: The formation of the 

local water committee has resulted in the creation 

of an organized and effective structure for the 

supervision and management of water in the 

community. The committee has proven capable of 

handling problems and ensuring the continued 

operation of the system. This management structure 

can serve as a model for other communities in the 

region. 

• Health Impact: While health impacts may take 

longer to manifest, we anticipate an improvement in 

the overall health of the community due to 

improved access to safe drinking water. The 

decrease in waterborne diseases will be a key 

indicator of this impact. 

Taken together, these results reinforce the value of using 

renewable energy-based solutions to improve access to 

water and water security in rural and indigenous 

communities. In the long term, we hope that these results 

will inspire the adoption of similar approaches in other 
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regions and lead to sustainable change in water management 

in the Sierra Nevada de Santa Marta. 

 

CONCLUSION 

The implementation program of a solar powered water 

supply system in the Narakajmanta community has proven 

to be a significant success and has provided a number of key 

takeaways. 

Firstly, the implementation of a solar powered drinking 

water supply system has proven to be an effective and 

sustainable solution for communities in isolated regions. 

The system's capacity to generate 15,000 liters of water per 

day has satisfied the needs of 500 Narakajmanta families, 

thus demonstrating that solar energy is a viable option for 

water management in remote areas of the Amazon basin. 

Secondly, the improvement in the water security of the 

Narakajmanta community has been an important 

achievement of the project. The availability of constant and 

safe drinking water has replaced the dependence on unsafe 

water sources, reinforcing the importance of investing in 

adequate infrastructure to guarantee water security in 

vulnerable communities. 

Third, training and capacity building in the community has 

been a vital aspect of the project. Equipping community 

members with the knowledge and skills to operate and 

maintain the system not only ensures its long-term 

sustainability, but also empowers the community to take 

control of its own development. 

Additionally, the formation of a local water committee has 

provided the community with an effective structure for 

water management and has proven to be a valuable model 

for other indigenous communities. This structure also 

fosters local responsibility and leadership, crucial factors for 

the long-term success of any community development 

project. 

Finally, although more time will be needed to fully assess 

the community health impacts, we expect to see a reduction 

in the prevalence of waterborne diseases due to improved 

access to safe drinking water. This impact underscores the 

direct connection between access to drinking water and 

public health, and highlights the importance of investment 

in drinking water infrastructure to improve community 

health. 

In summary, this project has demonstrated the feasibility 

and effectiveness of using renewable energy to improve 

water security in isolated indigenous communities. The 

lessons learned from this project can inform and inspire 

future efforts to implement solar powered water supply 

systems in other communities in the Amazon basin and 

beyond. The combination of appropriate technology, 

community training, and local management structures has 

proven to be a successful approach, and we believe that this 

model can be replicated and adapted in different contexts to 

improve access to water and promote sustainability. 
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