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1. Introduction 
 
Established in 1959, the Inter-American Development Bank (IDB) stands as a pivotal institution 
dedicated to fostering economic, social, and institutional development across Latin America and the 
Caribbean. As the primary source of financing for projects aimed at reducing poverty and inequality, 
the IDB plays a crucial role in improving health, education, and infrastructure while promoting 
sustainable development practices. 
 
At the heart of the IDB's mission lies a commitment to achieving measurable results while upholding 
the highest standards of integrity, transparency, and accountability. Central to this endeavor is the 
Environmental and Social Solutions Unit (VPS/ESG), tasked with ensuring that IDB-funded projects 
adhere to stringent environmental and social policies. 
 
In alignment with this commitment, this framework is inherent to the preparation of environmental 
and social documents essential for the development of a multiple work operation ("Bio-SWEET") 
project. This multifaceted initiative aims to enhance the Bio-economy potential for indigenous 
communities in Suriname's Sipaliwini District by bolstering energy, water, and telecommunications 
infrastructure. To achieve this, the framework will adhere to the IDB's Environmental and Social 
Policy Framework (ESPF) and its Performance Standards (ESPSs), building upon ongoing 
assessments and deliverables. 
 
In summary, this Land Acquisition Framework represents a pivotal step in ensuring that land 
acquisition processes align with national laws, IDB guidelines, and the overarching goal of promoting 
equitable and sustainable development in Suriname. Through collaborative efforts and adherence to 
best practices, we aim to foster positive outcomes for all stakeholders involved. 
 
The project entails territorial allocation for infrastructural works to provide energy, water and 
telecommunication in the 10 (ten) Indigenous villages of south Suriname (Trio and Wayana).  
Prior to conducting surveys, communities were engaged in an early stage, according to the FPIC 
principles. Consequently, at each stage of the project's realization, careful consideration was given to 
adhering to the FPIC following the ‘Community Engagement Strategy’ as developed by ITP 
organizations. (figure 1) 
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Figure 1 Brief summary of Free, Prior and Informed Consent 

 
The process below describes the steps to the project realization of Energy, Water, 
Telecommunication, and most importantly the Bio-economic improvement. (figure 2) 

 
Figure 2 Process from demand assessment to the start of project implementation 

 
Prior to executing the field missions, during the surveys, as mentioned before, preparatory meetings 
between the responsible consultancy team, and the Ministry of Regional Development and Sport 
(ROS) and Natural Resources (NH), in addition also with, ITP coops (VIDS and KAMPOS) were 
engaged. 
 
Upon arrival in the villages, the Sustainable Development for Indigenous People (DDOI =Directoraat 
Duurzame Ontwikkeling Inheemsen), a branch of the Ministry of Regional Development & Sports, 
engaged in dialogue with the Traditional Leaders of the communities. The objective was to inform all 
parties about the project objectives and the need for a field visit. Upon receiving verbal consent from 
the traditional authorities, logistical and technical preparations were then followed. 
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2. Brief Project Overview/objectives 
 
The project aims to finance the implementation of essential infrastructure components in the 10 
Indigenous villages of south Suriname, namely energy, water, and telecommunication systems. These 
components are pivotal for fostering socio-economic development and improving the livelihoods of 
the indigenous communities in the region, as mentioned before. 
 
The process for project realization involves several key steps, beginning with preparatory meetings as 
mentioned before, between the consultancy team, relevant government ministries, and indigenous 
cooperatives. Subsequently, upon arrival in the villages, engagements are initiated with traditional 
leaders and community representatives to inform them about the project objectives and seek verbal 
consent for field visits. 
 
To be able to start the survey, the project overview and objectives are communicated during 
community-wide meetings, where the consultancy team introduces themselves and outlines the project 
specifics and timelines. Discussions are held to solicit community assistance in assessments, logistical 
arrangements, and preliminary land allocation for potential construction. 
 
The consultancy team is then organized into groups, each focusing on specific expertise areas such as 
environmental and social impacts, water systems, telecommunication, and energy assessments. These 
groups conduct extensive interviews and technical assessments with community members and local 
experts to gather data and insights necessary for project planning and design. 
 
During the demand assessment field missions, preliminary land allocation for project construction was 
discussed critically with the community. It was emphasized that land allocation is essential for 
implementing infrastructure projects effectively, particularly for energy, water, and telecommunication 
systems. Additionally, considerations were made for bio-economic initiatives to ensure sustainability 
and opportunities for self-determination among the indigenous populations. 
 
In summary, the project aims to finance the development of crucial infrastructure components in 
indigenous villages, with a strong emphasis on community engagement, environmental sustainability, 
and socio-economic empowerment. Through collaborative efforts and adherence to best practices, 
the project endeavours to foster positive outcomes for the indigenous communities of South 
Suriname. 
 
The purpose of the community-wide meeting in all villages was to: 

• Introduce each member of the team, including representatives from IADB, MROS, MNH, 

the expert groups ILACO, Communication team, ACT, and TTA, as well as outlining the 

activities planned by the expert group. 

• Presenting the project specifics and a tentative project timeline, highlighting the goal of 

enhancing access to water, telecommunications, and energy to foster socioeconomic 

development through productive uses. Visual aids were also provided to illustrate the project 

timeline and the steps involved, emphasizing that it is an estimated timeline. 
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• Addressing the team's request for community assistance in conducting assessments and 

arranging local logistics, such as engaging local experts in water, telecommunications, 

socioeconomic matters, and energy, as well as requesting guidance from local traditional 

authorities regarding preliminary land allocation for potential project construction. 

• Agreeing to convene another Krutu (village meeting) before departure to share preliminary 

findings/assessments and discuss follow-up actions, involving both the team and the 

community. 

Table 1 The team organized in groups with a brief summary of conducted activities and engagement processes 

Group Expertise Brief description & engagement processes 

1 
Environmental & 

Social Experts 
(ACT) 

 
An extensive interview with community members to assess the 
social and environmental impacts the projects may carry, and 
creating safeguards if there are any negative impacts. 
 
ACT has recordings of the interviews, list of interviewees 
(attendance sheet (see Annex I)), and an extensive report that 
encloses both. 
 

2 
Water Experts 

(ILACO) 

 
Team of water experts, guided by three local water experts, 
conducted the technical assessment for a proposed design of new 
potable water systems, if not improvement of existing systems.  
 
The water Team was supported by 3-4 people from the community, 
in particular to help in the identification of potential water sources 
such as creeks.    
 
Together with the community they mapped each of the villages to 
identify the location of users on paper, and make it a more inclusive 
process.  
 
The team produced extensive reports for each community. 
 

3 
Telecommunication 

Expert (Monique 
Lehman) 

 
In Kwamalasamutu, Apetina, Pelelu Tepu, Palumeu, and 
Kawemhakan, the team was guided by local members responsible 
for the maintenance of the telecommunication towers. In the 
locations without telecommunications towers, the Team, engaged 
with at least 2-3 people to look at potential sites for towers around 
the community.  
 
Monique together with her assistant participated on several Krutu 
meetings to understand the current uses of telecommunications in 
the communities were available as well as the needs and barriers in 
those without access to telecommunications.  
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Group Expertise Brief description & engagement processes 

The team also produced reports of their findings. 
 

4 
Energy Experts 

(TTA) 

 
The energy team were also guided by local community members 
that where responsible for the diesel generation or that were 
designated during the initial Krutu to support with the energy 
assessment.  
In most cases, the Captain or village leader accompanied the group 
to look at the different land areas, along with other community 
members. 
 

 

 
After the Krutu, the groups followed through with conducting their demand assessment/field studies. 
As figure 3 shows, every engagement with the community during the demand assessment field 
mission, preliminary allocation of land for potential project construction was mentioned critically by 
every group, where the importance of it was explained to the community.  
 
During the survey, all four project components (Energy, Water, Telecommunication and Bio-
economics) led to the need for some land allocation. Primarily Energy, Water and Telecommunication 
were discussed, with Bio-Economics (for sustainability sake of the investments and opportunities 
creation for self-determination) considered secondary. 
 

 
Figure 3: Teams survey led to preliminary allocation of land for project constructions  
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3. Results of Surveys (individual and focus groups) and technical data measurements 
and projections 

 

3.1 Energy demand translated to land requirements 

 
Villages 
Kwamala-
samutu 

Area 
(m2) 

  

11,000 

  

Apetina 1,750 

  
Palumeu 1,750 
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PeleluTepu 6,000 

  
Kawem-
hakan 

2,275 

  
Sipaliwini 6,750 

  
Alalapadu 
Amatopo 

1,400 
1,900 
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Coeroeni 
375  

 

 
Kumakapan 300  

 

 

 

3.2 Demand for Water storage, filter and distribution plant  
 

An average of 750 m2 (500 up to 1,000m2) per village will be reserved for the most applicable 

scenario per village (cumulative storage of equipment water storage, treatment and distribution 

plant).   

 

3.3 Telecommunication 
 
From the ten villages, Kwamalasamutu, Apetina, Pelelu Tepu and Palumeu have a tower and Telesur 
reach (mobile calling, internet). The investments presented below are based on one (1) scenario of 
extending towers to expand the existing Telesur network. Due to the characteristics of storing 
material, transporting and building the towers with a dedicated solar plant (mini grid), the numbers 
below were presented. 
 
Data collection, processing and extrapolation to infrastructural works in and outside village. In the 
village of Amatopo, Curuni and Alalapadu one (1) tower needs to be constructed. Two additional 
towers are required between Curuni and Kwamalasamutu. In Sipaliwini another tower is required. 
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Figure 4: Visualization of proposed tower interconnection area per village  

The area per village required for a tower preparation, construction, fencing and renewable (solar) 
energy generation was estimated based on previous experiences with population size. 

Table 2: Estimate maximum area required for infrastructural work (m2) 

 Energy Water Telecom (tower 
demand) 

Total  (area) 

Kwamalasamutu 11,000 m2 1,000 m2  12,000 m2 

Alalapadu 1,400 m2 750 m2 1,000m2 3,150 m2 

Curuni 375 m2 500 m2 750 m2 1,625 m2 

Amotopo 1,900 m2 500 m2 750 m2 3,150 m2 

Sipaliwini 6,750 m2 500 m2 1,000m2 8,250 m2 

Apetina 1,750 m2 750 m2  1,500 m2 

Pelelu Tepu 6,000 m2 750 m2  6,750 m2 

Palumeu 1,750 m2 750 m2  2,500 m2 

Kawemhakan 2,275 m2 750 m2  3,025 m2 

Kumakapan 300 m2 500 m2  800 m2 
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4. Land Ownership and Acquisition Procedure 
 
Although the Republic of Suriname has not recognized the Collective rights and more specifically 
the Land rights of ITPs, customary rights provide all guidance for negotiating with village authorities 
(council) for land allocation especially when it concerns the greater benefit of the community. The 
data collection phase was referred to – for gaining more insights and reflect with the community on 
that. 
 
The following was discussed: 
i) In accordance with transparency guidance, the need for land acquisition was communicated 

during the village wide introductions; 

ii) During the data collection phase, it became apparent that land allocation was necessary for 

various purposes such as energy, water, and telecommunications. This information was 

communicated to the relevant resource persons. Additionally, potential areas were observed 

and scrutinized for flooding and the risk of fires during droughts, as well as for the 

preparation of farms. Although preliminary parcels have been identified, no formal 

commitments were signed. ; 

iii) Some sections of the study provided different scenarios, which after the final selection 

should be calculated to the actual lands required (area). Since the village council have been 

engaged in comparable initiatives, prior to this project, it is common to sign a commitment 

letter (executing agency with the village authorities). In this agreement the responsibilities of 

both parties should be clearly stated. The Village Leader signs on behalf of the village, whilst 

an appointment GO Ministry signs on behalf of the State (both NH, TCT engaged in ROS 

jurisdiction); 

iv) The community is the owner of the land (customary right), and therefore the village leader 

signs on behalf of the community. An internal village meeting by leadership is recommended 

to discuss village wide consent. In this internal discussion, any type of sensitivities, 

sacredness or existing plans may be scrutinized.  

v) It is recommended that the signed letter is shared with the district commissioner, and all 

relevant GO agencies as well as other strategic partners to the communities. 

Follow-up of the Fact finding 
The process is facilitated by a resource person and an interpreter, to ensure that all parties involved 
are understood. After this phase, the written (and translated) version of the process discussed and all 
intermediate or final decisions made should be send back to the communities. Often this is a 
letter/poster in the local language. 
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5. Principles for Land Acquisition  
 

5.1 Share results of surveys, observations and discussions with Village Council  
 
In a final meeting with village council and/or wider audience during the field visit (initial survey) the 
land requirements for infrastructural placements is estimated. Discussions will eventually be towards 
the cumulative result of collaborative field assessments, data collection and pre-approval of suitable 
lots. In order to complete the final selection, the list of criteria needs to be assessed. 
 

5.1.1 Important guiding principles (criteria) for Land Acquisition complying with ESPF 5 
and ESP7 following the Community Engagement Plan are: 

• A piece of land that is elevated and does not get flooded; 

• A piece of land that meets the required area for the project; 

• A piece of land that, after the project is set up, remains under the management of the service 

provider and will only be accessible to designated trained local individuals; 

• The service provider does not become the owner of that piece of land and will not incur any 

financial responsibilities for it – hence the allocated land remains the property of the community;  

• A piece of land for which the community has no significant purpose and no physical displacement 

from the community members is required; 

• A piece of land that does not lead to economic displacement from the community; 

• A piece of land that does not hamper exercising the advantages of the cultural and historic value 

of the community; 

• Ensure that all interventions and constructions are planned and executed according to the 

community safety (flooding, strong winds, heavy eight, radiation, etc.) 

• Minimize risks on electric hazards on household, local businesses and E, W, T generation and 

distribution plants; 

• However, to prevent damage, theft, and/or accidents, the management will solely fall under the 

service provider and designated trained local individuals. An official document specifying further 

agreements regarding the piece of land will be drafted and must be signed by both the community 

and the service provider – in both their respective languages (Wayana or Trio) and in Dutch; 

• Destruction and damage to the construction by villagers (for example fire) will be the 

responsibility of the village council; 

• The community members can opt to have separate meetings prior to signing the formal commitment letter. 

When consensus is not met, the grievance mechanism will be addressed; 

• Negative impact on the surrounding environment of the local interventions to build the required 

infrastructure should be prevented, minimized and or mitigated in close coordination with the 

local community. 
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6. Compensation and Benefits for locals: Community Engagement in the data 
collection, implementation and post implementation phase 

 

6.1 Relocation 
Compensation for re-location of villagers (housing/ economic of cultural) was not applicable in this 
project area. The preliminary identification of locations as mentioned, were done by village members 
and therefore the replacement was eliminated. The initial identified parcels for either Energy, Water 
or Telecommunications and Bio-economics don’t require any social disruption (re-location). 
 

6.2 Compensations  
Although compensation for relocation is not applicable for this project, the community will gain 
financial compensation due to participating and facilitating the process.  During the preparatory phase 
and data collection, villagers were engaged as presented in table 3. During the execution, the idea is to 
sustain the engagement even more. 
 

Table 3: Engagement of Locals 

  

Preparatory Phase TRAINING of locals-is 
preferred to meet standards, 
to maintain and sustain 
investments 

Organize Village meetings (mobilize people, translate, explain)  

Logistics (boat transportation, provide meals)  

Lodging (housing for the team of experts)  

Data collection (facilitate with selecting respondents, assist in data collection, 
translate, provide information based on the local experience and circumstances) 

 

  
Execution Phase  

Organize Village meetings (mobilize people, translate, explain to actual start 
of the project and what can be expected- local resource persons 

 

Land clearance (preparation of lots for building purposes) x 

Local laborers (job creation: transport equipment to central locations -land, water 
and assist contractors during building, installing) 

x 

Logistics (boat transportation, provide meals) x 

Lodging (housing for the team of experts)  

Additional Data collection (facilitate with selecting respondents, assist in data 
collection, translate, provide information based on the local experience and 
circumstances) 

x 

Post Execution Phase  

Local Management team (job creation manage Water, E, Telecom performance; 
technicians,  

x 

Quality control (in collaboration with local rangers ensure that safety drinking water is 
available) 

x 

Periodic Local laborers (maintenance work of during calamities when staff from 
the city is brought in) 

x 
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Periodic Logistics (boat transportation, provide meals when staff from the city is 
brought in) 

x 

Periodic Lodging (housing for the team of experts) x 

Additional Data collection to adapt system (facilitate with selecting 
respondents, assist in data collection, translate, provide information based on the local 
experience and circumstances) 

x 

7. Conclusion and documentation (reporting) 
 
Although the preliminary land allocation was verbally done and no objections given by the villagers, 
it is recommended that the final scenarios of Water installation, the Telecom and Energy designs are 
communicated with the village council and that a formal Land Allocation letter/agreement is signed. 
This act is recommended as soon as the project start is clear. Community have often given their 
consent, without any follow up observed.  
 
Furthermore, it is imperative to maintain comprehensive documentation of all actions taken, to ensure 
transparency and accountability throughout the land acquisition process. These transparent minutes 
and other documentation serve multiple purposes, including fostering trust between the project 
developer and the communities involved. Additionally, they can demonstrate community ownership 
and responsibility, enhancing the overall effectiveness of the project. 
 
Key aspects of documentation during the land acquisition process include: 
- Minutes of meetings: Detailed records of discussions, decisions, and agreements made during 

meetings with community members, stakeholders, and relevant authorities. 

- Correspondence: Copies of all communications, including emails, letters, and other written 

correspondence related to land acquisition activities. 

- Surveys and assessments: Reports and findings from surveys, assessments, and studies conducted 

to evaluate land suitability, environmental impact, and community needs. 

- Legal documents: Copies of legal agreements, contracts, and permits related to land acquisition, 

ensuring compliance with national laws and regulations. 

- Reporting tools: Development and utilization of reporting tools to systematically capture and 

document land acquisition activities, progress, and outcomes. 

- Feedback and grievance mechanisms: Establishment of mechanisms for community feedback, 

complaints, and grievances, along with records of responses and resolutions. 

- Also, the documentation process should adhere to the principles of Free, Prior, and Informed 

Consent (FPIC), ensuring that communities are properly engaged and informed throughout the 

land acquisition process. This includes early engagement with communities, transparent 

communication of project objectives and impacts, and meaningful consultation to obtain consent. 

 
Overall, transparent documentation practices not only facilitate accountability but also contribute to 
building trust and fostering positive relationships between the project developer and the communities 
affected by the land acquisition activities. 
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Annex I 
This annex is also the reference of the information included in this framework. Derived from the 
findings of the survey with the title: Environmental Safeguards, for the development of water, solar 
energy- and telecommunications infrastructure on indigenous land in the south of Suriname. (April, 
2023) 
 

ACT-Environmental 

safeguard report (3).pdf
 

 

Annex II 
 

D3.1 Energy Access 

Concept design Report v2.pdf
 

 

Annex III 
 

D3.2 Water Supply 

Concept Design Report V1.pdf
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List of abbreviations and terms (report, appendix 1 and 2). 
 


Abbreviations Meaning 


ABOP A political party in Suriname, De algemene Bevrijdings- en 
Ontwikkelingspartij.  


ACT-Su Amazonian Conservation Team Suriname. 


ALARP As Low as Reasonably Practical. 


ATV car All- Terrain-Vehicle car. 


ATV channel A Surinamese television channel, Algemene Telivisie Verzorging. 


CBB Centraal Bureau voor Burgerzaken (Central Bureau for Civil affairs). 


Covid-19 Corona virus disease of 2019. 


EIA  Environmental Impact Analysis. 


ERA Environmental Risk Analysis. 


IDB Inter-American Development Bank. 


KPI Key Performance Indicator. 


KRI Key Risk Indicator. 


LVT Luchtvaartterreinen. 


METS N.V. Travel & Tours service, “Maatschappij tot Exploitatie van Toeristische 
verblijven in Suriname” 


MZ Medische Zending (medical service) 


NDP A political party in Suriname, Nationale Democratische Partij.  


SWM Surinaamsche Waterleiding Maatschappij (Surinamese Water 
infractructure company).  


TTA TramaTecnoAmbiental. 


UNICEF The United Nations International Children’s Emergency Fund.  


 


 
Terms Meaning 


Bioeconomy The bioeconomy is the knowledge-based production and use of biological 
resources to provide products, processes and services in all economic 
sectors within the frame of a sustainable economic system 


Biodiveristy  Variety of living things and their interactions. 


Gender-environment 
nexus 


An integrated approach to gender equality and environmental 
sustainability.  
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1. Introduction. 
 


1.1. IDB’s sustainable development project. 
 
The Inter-American Development Bank (IDB) is the main source of financing for sustainable, social, 
economic and institutional development in Latin America and the Caribbean. They have initiated an 
energy, water and telecommunications project for the sustainable development of Indigenous peoples 
in Alalapadu, Apetina, Sipaliwini, Kwamalasamutu, Kawemhakan, Kumakapan, Peloeloetepu, Palumeu, 
Amotopo, Coeroeni.  
 
The project phases include:  
1. Information gathering in 2022 and 2023,  
2. Preparation and planning in 2023  
3. Project start in 2024.  
 
ACT-Su has supported in the information gathering process by supporting the initial engagement 
strategy in In the villages. This report serves as a key output deliverable for TramaTecnoAmbiental (TTA) 
in order to contribute to the information gathering process. 
 
The Amazonian Conservation Team Suriname (ACT-Su) is a nonprofit organization that is dedicated to 
protecting the Amazonian rainforest. ACT-Su aims to achieve this via partnerships with the local native 
Indigenous and maroon peoples of Suriname, the traditional inhabitants and users of the rainforest. 
Respect for, and integration of, their traditional cultural knowledge is crucial for the protection of their 
land’s ecosystems.  
 
ACT-Su focuses on three interrelated frameworks: land, governance and livelihood. Supporting them in 
their livelihood by offering support in maintaining their traditions in turn helps to maintain and protect 
our beautiful rainforests. In addition, ACT-Su has an active environmental department where local 
Indigenous rangers are trained to protect their land’s biodiversity. 
 
.  
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1.2. The research questions. 
 
The analysis in this report answers the following research questions. 
 
The main research question: 
What are the environmental safeguards and guidelines for IDB’s solar energy, portable water and 
telecommunications projects in the communities of Alalapadu, Apetina, Sipaliwini, Kwamalasamutu, 
Kawemhakan, Kumakapan, Pelulu Tepu, Palumeu, Amotopo and Curuni? 
 
The sub- research questions: 
1.What are the baseline household energy, water and telecommunications needs and environmental 
considerations of the indigenous peoples? 
2. What are the potential positive impacts of improved energy, water and telecommunication services 
on the Indigenous peoples’ environmental best practice indicators? 


2a. What are the relevant environmental key performance indicators (KPI’s)? 
2b. What are guidelines to enhance these positive impacts (enhancement policies)? 


3. What are the potential environmental risks that can damage the long-term sustainability of improved 
energy, water and telecommunication services and/or damage the Indigenous peoples’ natural 
environment? 


3a. What are the relevant environmental key risk indicators (KRI’s)? 
3b. What are policies and action plans to mitigate the risks (safeguard policies)? 


4. What is potential local bioeconomy that can be developed? 
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1.3. Protecting the Indigenous environment: theory of change and creating 
safegaurds. 


 
 
 
 
 
 
 
 
 
 
 
 
 


Figure 1. Environmental theory of change.  
 
An ‘environmental theory of change’ has to be formulated to help inform and guide policy decisons.1 


This theory consists of a vision for the environment that can be referred back to throughout the 
project’s phases and acitivities. The environmental theory of change on which the analysis of this report 
is based on, is as follows: “Solar energy, water- and telecommunications infrastructure projects will have 
a positive impact on the most relevant good practice socio-environmental indicators of the Indigenous 
peoples’ land in the South of Suriname, considering their: forest and biodiversity, climate, air and water 
quality, waste mangement systems, environmental awareness and gender equality.”  
 
This report contains an environmental Impact analysis (EIA) and an environmental risk analysis (ERA). 
From the EIA, indicators for ERA were extracted to formulate relevant safeguards.  Environmental 
safeguards are principles, policies, regulations or procedures designed to ensure positive environmental 
goals and outcomes. Best practice indicators and policies for Indigenous peoples and the environment 
were taken into consideration in the analysis of this report.2, 3. 
 


 
 


Figure 2. Environmental safeguards.  
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2. Method 
 
In order to answer the social and environmental research questions and formulate safeguards, the 
following action steps have been followed: 
 


2.1. Data gathering via krutus. 
 
Krutus, or community gatherings, are the traditional engagement method for the Indigenous peoples in 
the South of Suriname. Data was gathered via separate male and female krutu sessions with written 
informed consent. ACT-Su’s social and environmental fieldwork was done simaltaneously in one krutu 
session in collaboration with field expert R. Ronosemito. Semi-structured interview questions, also 
called ‘qualititative’ interviews or ‘in-depth’ interviews were performed to open dialogue about 
environmental and social issues regarding the project (table 1).  
 
The questions were pre-structured to cover diverse best practice social and environmental indicators. 
Open-ended, yes/no and 5 point likert-scale statement questions (strongly agree/ agree/ neutral/ 
disagree/ strongly disagree) were used to determine social and environmental metrics of the Indigenous 
peoples at that moment in time. The raw data of the interview results is summarized in Appendix 1. 
Written informed consent forms during krutu sessions are included in Appendix 2. In the consent forms 
it is stated in Dutch that the data gathered via the survey, photos or audio recordings, can be used for 
internal use or publication to third parties, namely IDB. The Indigenous peoples’ main language is Trio 
and a local translator was necessary to perform the interviews. An overview of the sample sizes is given 
in table 2. 
 
Table 1. Semi-structured interview questions.  


Semi-structured interview questions. 


1. Social factor: baseline village info 


1a. How many people live in your village? 
1b. How many households live in your village?  
1c. How many houses? 
1d. How many males live in this village/ How many females/ How many children? 


2. baseline energy, water and telecom usage 


2a. What energy systems does your village currently have? 
2b. Does the village have a generator? 
2c. If yes, do you use an electric cooking stove? 
2d. Do you use diesel motors for fuel generation?  
2e. How much do you need?  
2f. And what do you need it for? 
2g. Where do you get the oil from and who pays for it? 
2h. Do you use kerosene fuel for light lamps or power?  
2i. Inside your house or outside your house? 
2j. Do you use candles? How many? 
2k. Do you have battery powered lights in your homes?  
2l. Do you need light at night and what do you use?  
2m. Where do you fetch your current drinking water?  
2n. Are you able to save drinking water? 
2o. What is the source of your current bath water? 
2p. Where do you bathe? 
2q. What alternative water sources do you have? 







 10 


2r. What is the current telecom operation system in the village  
2s. Do you have phone reception here? 
2t. Who is responsible for maintaining it? (write down names).  
2u. Do you have radio reception in the village? 
2v.Do you own mobile phones? 
2w.Do you have internet connection? 
2x.Have you been ‘on’ the internet/ do you know what the internet is? 
2y.Wired internet or via a phone? 


3. Demand assessment 


3a. Are you familiar with solar/water or telecom models? Have you seen it in other villages? 
3b. Do you feel you need alternative energy options in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
3c.Do you feel that you need alternative clean water sources? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
3e. Do you feel you need telephone service in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
3f. Do you feel you need internet access in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
3g. Is light at night important to you? 
Yes, very important. No not so important. Unimportant. Very unimportant. 


4. Physical wellbeing: health and nutrition status, food security and agricultural production 


4a. How do you currently keep food conserved? 
4b. How do you feel about storing food and drinks in a fridge? 
4c. Comment on the following: 
If there were electricity, I would a fridge to store food. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree 
4d. I will only store my fruits and crops in the fridge 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
4e. I will store hunted game in the fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ strongly disagree.  
4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
Why/ elaborate.  
4g. If you had a fridge or freezer, would you want to save more food as a reserve for the village? 
Water: 
4h. Has your current drinking water caused illnesses? What kinds? 
4i.Have people ever gotten seriously sick from contaminated water? 
4j. Optional: Is diarrhea or pneumonia something villagers often deal with?] 
4k.What water source do you use for your agricultural plots? 
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4l. Do you think that a clean water system will help increase your agricultural crop production? why? 
4m. Do you have enough crops in the dry season? 
Telecom: 
4n. How do you currently reach the Medische Zending if there is a medical emergency in your village? 
5. Physical wellbeing: leisure/devide dependancy 


5a. Would you like a tv for entertainment 
Absolutely yes/Yes/Neutral/No/Definitely not.  
5b. Would you like radio for entertainment? 
Absolutely yes/Yes/Neutral/No/Definitely not. 
5c. comment on the following:  
No I do not want a tv or radio, otherwise nobody would want to work. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree.  
5d. If you had a fridge, would you enjoy drinking cold beverages like coca cola? 


6. Emotional wellbeing: safety, security, contentment, lack of stress. 


6a. Will having more light in the village at night make you feel safer? 
Why? 
6b.Could you see snakes or other wild animals better with light at night? 
6c.Comment on these statements: 
Having water access would make my life easier, because it is a lot of work (to fetch and cook water) and I 
could use my time for other things.  
Or 
I don’t really mind spending extra time fetching and cooking water.  
6d. I feel that personal phone access would make me feel safer. 
Ask the men: Absolutely yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely yes/Yes/Neutral/No/Definitely not. 
6e.Listening to the radio would ease my daily stressors in life. 
yes/Yes/Neutral/No/Definitely not. 
Elaborate/ What would you want to listen to on the radio? 


7. Material wellbeing: housing, possessions (impact socio-economic differences and preferences) 
Independence: personal value.  


7a.Would you eventually like electricity access right to your house.  
Or would central community lighting be enough for you. Why? 
7b.How many of you own a cellphone or would love to own a cellphone? 
7c.How many of you have no interest in owning a cell phone? 
7d.How many of you own a radio of would love to own a radio? 
7e. How many of you have no interest in owning a radio? 
7f. How many of you have ever personally used a computer? 
7g. How many of you would love to learn how to use a computer? 
7h. How many of you have completely no interest in learning how to use a computer? 


8. Socio-economic: existing businesses that could cover the operational and maintenance costs 


Once installed, the operational and maintenance costs of these projects, can be expensive.  
8a. With what businesses could you pay for it? 
8b.Would you want to pay for it together as a community?  
8c.Or would you rather only those that want to use energy, water or telecom pay for it? 
Comment on these statements: 
8d.We’d rather be dependent on outside funding. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
8e.I do not want outside funding because we can’t trust that they always have enough money for us.  
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
8f. We want to pay for the maintenance costs ourselves. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
8g. We want to learn how the installations work.  
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Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
8h. Have you ever been promised funding for water or electricity before? By whom or what 
organization/political party? 


9. Socio-economic: creation of sustainable business opportunity 


9a. Do you see tourism as a business opportunity for your village? 
9b. If yes, do you think more energy, water and telecom access would allow more tourists to visit your 
village? 


10. Innovation or elevation of business opportunity/ use of new tools 


10a. Would you work longer hours if you had (electric) light at night? 
10b. How would you use phones if you could take them to work/ to daily activities? Would you take them with you to your 
workplace? 
10c. If you didn’t have to fetch and cook water, what would you do with freed up time? Would you use this 
time to work on other things or would you use it to relax? 


11. Social participation: social networks (feeling supported) 


11a. Do you feel excited about the potential of energy? 
11b. Do you feel excited about the potential of clean water systems? 
11c. Do you feel excited about telecom opportunities? Radio/ phone/ internet? 
11d. Would you feel more supported if these projects came to your village? 


12. Social participation: rights (human rights and legal rights/access, justice). 


12a. Would you feel like you have equal rights as people in the city if you have access to water energy and telecom? 
To help frame for them: Comment on the following statements: 
12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
12c. I think having energy, telecom or water systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
Elaborate 


13. Independence: personal development (educational status, access to quality education) 


13a.Will energy create extended study hours? /Would your kids be able to study more/longer with access to 
light? 
13b. Do you think more elementary school teachers would come to the village if you had energy, water and 
telecom? 
Water: 
13c.Men: how important is clean water in the village for you? 
Very important. Not so important. Unimportant. 
Why? 
13d.Women: how important is clean water in the village for you? 
Very important. Not so important. Unimportant. 
Why? 
Telecom:the city and other places in the world, kids have access to internet so they can learn and look up 
things they want to learn.  
13e. Would you want your kids to learn about the internet here as well? 
13f.Adults: video courses and training via internet or videocalls?  
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 


14.Independence, self-determination (choices, autonomy) 


14a.Decision making process: How would you decide as a village if this project is feasible? 
14b.Would you vote to see if all villagers agree with the terms? 
14c.What would the role of the captain be in this process? 
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15. Socio-cultural community: highlighting traditional knowledge. 
Socio-economic. 


15a. Would you like to share your knowledge of traditional medicine with outsiders?  
15b.Do you see selling medicinal products as business opportunity? 


16.Socio-cultural community: maintaining a traditional way of living 


16a. Do you think the energy, water and telecom projects would make you become a different person? 
16b. Would you rather live as you live right now? 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
16c. Would you want call family members in the city? 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
16d. I wouldn’t want my children to watch tv, I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 


17. Socio-cultural: promoting gender equality/ consideration of traditional gender roles. Culture shifts: 
gender behaviour. Traditional use of land./women empowerment.  
 


17a. Do you think women would have less work if water access was closer? 
17b. Do you think men would hunt more, or less, if you had a fridge to save food in? 
17c. Men: would you give your wife a cell phone? 
Elaborate.  
17d. Women: would you want to use a cellphone? 
Elaborate.  
17e. Women: would you keep cooking with fire or would you want an electric stove to cook quicker? 
What would you do with your freed up time? 


18. Socio-cultural/environmental territories: access to indigenous spiritual or other important sites. 


18a. Are there areas in your village where you don’t want outsiders to come and build things or walk through? 
For what reason: 
Spiritual 
Personal property 
Other.  
18b. Can you mark these on a map for us? 
19. Environmental: land (climate change, natural disasters). 


19a. Can you mark for us on a map where you experience a lot of flooding during rain seasons.  


20. Environmental: land (wildlife protection and ecosystem shifts). 


20a. Where are your hunting grounds  
20b. can you mark them on a map for us? 
20c. Where are your fishing ground  
20d. Can you mark them on a map for us? 
20e. Are there park rangers in your village? 
Rangers help with forest monitoring and management. 
20f. Are there more people interested to become a park ranger to help protect and monitor your lands and 
the animals during project building activities? 


21. Environmental: land (flora and fauna and water protection/deforestation.) 


21a. Rangers: baseline water quality measurements of the area?  
21b. Are you okay with possible deforestation to build the solar, water and telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 


22. Environmental: Land (discarding of waste/ waste management system/pollution, recycling) 


22a. Where do you discard of fuel carriers? 
22b. Are the fuel carriers brought back to the city. 
22c. Where do you discard of empty batteries or old motors? 


23. Environmental: Territories and Resources (use of local materials/ repurposing. ) 
23a. If you used less wood to cook your food and water for, because of electric appliances. Would you use 
wood for other purposes? Like what? 
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23b. Would you help find materials to help build project objectives 


24. Environmental: potential for allowing research of land and biodiversity systems during project activities 
as an environmental safeguard. 


24a. Villagers: would you be willing to let scientific researchers assess whether the animals and land will be 
disturbed during the project building? 
(wildlife and biodiversity research by universities through funding? As an environmental safeguard). 


25. Socio-economic/ social participation/ social inclusion/ capacity gap analysis/ independence/ self-
determination/  
ownership models. 


25a. Would any of the villagers like to work on the solar/ water or telecom energy project? 
Write down names. 
25b. Would you like to upkeep (operation and maintenance) all these new projects yourself? 
25c. Would you rather outside people get paid to do the building work? Or woud you like to help? 
25d. Would you rather outside people get paid for general operation and maintenance? 
25e. Would you accommodate those people in your village? 
25f. Would you like to be educated on how to maintain the solar panel, water networks and telecom in your 
village by yourselves? 


26. Grievance mechanism, environmental examples.  
Aspect: land, indicators: air quality and noise.  


With the building activities, there might be some noise and dust production.  
26a. Would you be okay with this? 
26b.Where would you not be okay with this? School for example? Other places?Mark for us on a map.  
26c. If you still experience grievance from this in other places, they would like you to tell them. Who would 
you want to go to? 


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social inclusion.  


What if you do decide to continue with these projects: if outsiders come to help with project building, and 
you get conflicts with them.  
27. Who would you tell about this?Or would you keep it to yourself? 


28. Concluding statements. 


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28a. I am content with the way things are. I don’t need energy or telecom 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28b. I am looking forward to the project 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28c. I am worried about finances for this project. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28d. I am worried about deforestation in this project 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28e. I am worried about shifting of gender roles 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28f. I am worried that it won’t fit our way of life 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28g. I am worried about the game/animals that will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28h. I trust that this project will be good for my village.  
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28i. I do not trust this project will be good for my village.  
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28j. I am not sure how I feel about this project.  
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
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28k. I would like to learn more about the different energy and telecom systems and how to use it. 
Strongly agree/ agree/ neutral/ disagree/ strongly disagree. 
28l. Access to energy 24/7; 
Good. Why? 
Bad. Why? 
28m. Access to water 24/7 
Good. Why 
Bad. Why? 
28n. Access to radio, internet and phones.  
Good. Why 
Bad. Why 


 
Table 2. Sample sizes: the number of krutu participants. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Samples sizes (n) 


village Krutu with the 
men (n)  


Krutu with the 
women (n) 


Total (n) Total 
population 


Percentage of 
population 
interviewed 


Alalapadu 17 15 32 150 21.3% 


Apetina 6 20 26 400 6.5% 


Sipaliwini 15 15 30 179 16.76% 


Kwamalasamutu 15 27 42 800 5.25% 


Kawemhakan 20 4 24 300 8% 


Kumakapan 0 1 (personal 
interview) 


1 7 14.29% 


Pelulu Tepu 14 9 23 450 5.11% 


Palumeu 7 5 12 300 4% 


Amotopo 6 7 13 40 32.5% 


Curuni 8 0 (no women’s 
krutu due to time 
limits).  


8 70 11.43% 


Total (n) 108 103 211 2696 7.83% 
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2.2. Data analysis 
 


KPIs are metrics used to evaluate whether the environmental theory of change can be met by IDB’s 
water, solar energy- and telecommunications infrastructure projects on Indigenous land in the South of 
Suriname. Figure 3 shows the Key Performance Indicators (KPI’s) that were extracted from interview 
results. 
 


 
Figure 3. KPI’s for the development of water, solar energy- and telecommunications infrastructure on 


Indigenous land in the South of Suriname. 
 
In order to rate the KPI, a 3-level positive impact analysis was done to see what potential positive 
impacts could ocurr (high, medium or low potential positive impact, see table 3).   
 
Table 3. Potential positive impact rating.  


 
 


From the KPI’s, Key Risk Indicators (KRI’s) were extrapolated (figure 4). KRI’s are metrics that can 
evaluate potential risks that could negatively impact the environmental theory of change for IDB’s 
water, solar energy- and telecommunications infrastructure projects on Indigenous land in the South of 
Suriname. 


Potential positive Impact 
rating 


Description Proceed with: 


High potential positive 
impact. 


Certain to benefit the environment and/or 
solves big (socio-)environmental issues.  


Guidelines to enhance or optimize this 
potential positive impact or opportunity 
should be formulated. 


Medium potential positive 
impact. 


May benefit the environment and/or may 
minor (socio-)environmental issues.  


Guidelines to enhance or optimize this 
potential positive impact or opportunity 
should be formulated. 


Low potential positive 
impact. 


Could benefit the environment, but may not 
solve (socio-)environmental issues.   


Guidelines to enhance or optimize this 
potential positive impact or opportunity 
should be formulated. 
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Figure 4. KRI’s for solar for the development of water, solar energy- and telecommunications 


infrastructure on Indigenous land in the South of Suriname. 
 
A risk analysis was carried for these KRI’s by:  


 Rating the potential negative impact (table 4).  


 Rating the likelihood of this negative impact; likelihood is the level of probability that a risk will 
occur (table 5).   


 Evaluating the risk with a risk matrix (risk= potential negative impact x likelihood) (table 6). The 
potential risks is defined by 4 categories: low risk, moderate risk, susbtantial risk and high risk. 
The risk per category is described in table 7, with subsequent plan of actions. 


 
 
Table 4. Potential negative impact rating.  


 
Table 5. Likelihood rating.  


 
 
 
 
 
 


 
Table 6. Risk matrix.  


Likelihood- very likely   
                    likely 
                    possible 
                    unlikely 


Moderate Substantial High High 


Low Moderate Substantial High 


Low Moderate Moderate Substantial 


Low Low Low Moderate 


Negative impact              Low                     Medium                  High                         Very high 


 


Potential negative Impact rating Description Proceed with: 


Very high potential negative impact Irreparable damage to the environment and/or 
socio-environmental indicators. 


Risk analysis 


High potential negative impact Significant damage to the environment and/or 
socio-environmental indicators.  


Risk analysis. 


Medium potential negative impact Considerable damage to the environment and/or 
socio-environmental indicators.  


Risk analysis. 


Low potential negative impact No or insignificant damage to the environment 
and/or socio-environmental indicators.  


Risk analysis. 


   


Likelihood Description 
Very likely Certain to occur. 


Likely Can occur. 


Possible May occur.  


Unlikely Almost never occurs. 
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Table 7. Risk rating and action plan.  


Risk rating Description Actions  


High Solar energy, water or telecommunications 
infrastructure activities may cause irreparable 
direct or indirect damage to Indigenous peoples’ 
land, air and water.  
 
The environment causes significant damage to 
project building objectives. 
 
The socio-environmental factors ‘lack of 
environmental awareness’ or ‘gender inequality’ 
impede with the delivery of mitigation measures.  


Risk mitigation: The risk can be avoided, 
reduced to as low as reasonably 
practicable (ALARP), or transferred.  
 
The risk is not acceptable. 
 
Safeguards should be formulated. 


Substantial Solar energy, water or telecommunications 
infrastructure activities may cause significant 
direct or indirect damage to Indigenous peoples’ 
land, air and water.   
 
The environment may cause significant damage 
to project building objectives  
 
The socio-environmental factors ‘lack of 
environmental awareness’ or ‘gender inequality’ 
can impede with the delivery of mitigation 
measures. 


Risk mitigation: The risk can be avoided, 
reduced to as low as reasonably 
practicable (ALARP), transferred or 
retained.  
 
The risk may be acceptable. 
 
Safeguards should be formulated.  


Moderate Solar energy, water or telecommunications 
infrastructure activities may cause considerable 
direct or indirect damage to Indigenous peoples’ 
land, air and water.   
 
The environment may cause considerable 
damage to project building objectives.  
 
The socio-environmental factors ‘lack of 
environmental awareness’ or ‘gender inequality’ 
may impede with the delivery of mitigation 
measures. 


Risk mitigation: The risk can be avoided 
or reduced to as low as reasonably 
practicable (ALARP), transferred or 
retained.  
 
The risk may be acceptable. 
 
Safeguards should be formulated.  


Low Solar energy, water or telecommunications 
infrastructure activities cause no or insignificant 
damage to Indigenous peoples’ land, air and 
water.   
 
The environment causes no or insignificant 
damage to project building objectives. 
 
The socio-environmental factors ‘lack of 
environmental awareness’ or ‘gender inequality’ 
do not impede the delivery of mitigation 
measures. 


Further risk reducing measures may not 
be needed.  
 
Guidelines could be formulated.  
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3. Results. 
 


3.1. Baseline environmental assessment.  
 
Table 8 shows the baseline environmental assessment in relation to energy, water, telecommunications 
service and electrical appliances.  
 
Table 8. Baseline environmental assessment.  


Baseline environment assessment 
 


Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Alalapadu o There is a broken 
solar panel and broken 
generator in the village.  
o They rarely received 
gas for the generator to work.  
o They do not use 
candles or kerosene lamps, 
they use battery charged 
headlights and flashlights.  


o Their source of 
drinking water is rainwater 
and creek water. They cook 
their water, but especially 
children still get sick with 
diarrhea and vomiting.  
o They also bathe in 
the creek with soap. They are 
aware that the creek water is 
contaminated with stool and 
dead fish.  
o They mentioned 
they do not do gold 
extraction because they do 
not want to pollute their 
waters. 


o There is 
telecom/Wi-Fi for the 
tuhka nut factory. 
o There is a radio 
for landing purposes. 
Some people that work 
have phones but are not 
able to charge them.  
 
 


o They do not 
have radios or many 
other electrical 
equipment because 
there is no electricity 
in the village.  
o Old motors 
are kept in the village 
in case they can be 
repaired 


Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Apetina  A diesel generator is present. 
They need 2-3 viles of diesel 
oil per month.  


 Every 2 months they fetch 6-
7 fuel viles at Godo Olo.  


 They have light from 18.00 
to 23.00hrs. 


 There is a potential for 
mercury contamination in 
their water due to gold 
extraction practicies north 
of the village.  


 Rainwater is saved in 
durotanks and only 
available in the rain season. 
In the dry season they use 
water from the river or 
creeks and let the sediment 
settle. Some people cook it, 
some do not.  


 UNICEF set up a clean and 
safe watersystem for the 
school. It has the potential 
for extension to other 
households via tapwater. 
There are 6 taps in the 
village. They bathe in the 
river or creek. 


They have Telesur, 3G. They use cassava 
mills, drilling 
machines, 
telephones, speaker 
boxes, freezers, tv’s, 
laptops and 
rechargeable 
flashlights and 
headlights. 
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Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Sipaliwini  There is a central electricity 
line with a solar panel, but 
only for the school, church 
and Tukusipan.  


 The village does not have a 
generator. 


 The main roads have solar 
panel powered lamps.  


 Their drinking water is 
rainwater collected in a 
durotank and tapwater.  


 They bathe with the tap 
water or in the river.  


 The river and creek water 
are polluted in the rain 
season. 


 The villagers are content 
with the water they have 
but would want a better 
quality of water, ie cleaner 
water options. 


 There is telecom from 
ACT.  


 People who own a 
phone use the wifi 
signal provided via ACT.  


 They say Tareno media 
is not operational 
(Indigenous radio 
station). 


  ACT’s radio station for 
communication with 
MZ is broken.  


 Most people own a 
phone.  


 Most men know what 
the internet is.  


 Half of the women 
know what the internet 
is. 


Clippers, telephones, 
televisions, freezers. 


Village o Energy and light sources.  o Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Kwamalasa- 
mutu 


 There is generator that runs 
on diesel. They have 7 
barrels of diesel oil for 3 
months, but they need 


 They need at least 10 or 12 a 
month for the generator and 
excavator. 


 Some people don’t have 
electricity at all.  


 The current electricity is 
irregular, breaking their 
current freezer and causing 
meat to go bad frequently. 


 


 They have a source of 
tapwater which is spring 
water.  


 They currently fetch their 
drinking water from the 
river, but also collect rain 
water and creekwater as 
drinking water. A durotank 
collects the rainwater. They 
do not have a means to 
purify the water.  


 The women bathe in the 
river or in the creek. When 
they are ‘feeling lazy’, they 
will use tapwater. The men 
bathe in the river after 
hunting.  


 


There is a tower, but they 
think it is owned by 
tourists. They do not 
know who owns or 
maintains it.  
 
 


 All of the men have 
phones, 10 of the 
women have 
phones. 


 Some do not have 
any electric 
appliances. Some 
have a freezer, 
washing machine, 
rice cooker, tv, 
charger, batteries 
and flashlights. 


 There are about 
150 freezers in the 
village.  


Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Kawemhakan  They have a generator. They 
need 9 viles per month. The 
government pays for it and 
they receive it via a boat 
from Albina.  


 They have light at night.  


 They need ice to chill their 
food; they buy ice in French-
Guyana.  


 


 There is potential for 
mercury contamination of 
their water due to gold 
extraction upstream of the 
village. 


 It is a 30-minute walk to the 
river where they fetch 
water in a bucket.  


 They have tap water but 
that is not accessible in the 
dry season. In the 
rainseason people get 


 They have digicel and 
telesur 
telecommunications 
access. 


 There is not always 
reception, especially 
during lightning storms. 


 


 Their radio transmitter 
is broken.  


 


They have freezers, 
but not enough 
capacity to store all 
their food. 
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seriously ill from the 
tapwater.  


 Rainwater or cooked 
riverwater are their source 
of drinking water.  


 “The kids of the village 
keep drinking unsanitary 
water anyway and they get 
really sick…”, Miep Doos 
(head capatain).  


 
 Better water access is their 


main need.   


 They say they need 
internet access to be 
able to do online 
banking or to easily 
access government 
papers from CBB.  The 
younger people are 
more familiar with the 
internet. 


Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Kumakapan There is a generator but one 
generator panel is broken. 
There are also old electrical 
panels. Electricity is needed. 


 There is potential for 
mercury contamination of 
their water due to gold 
extraction upstream of the 
village.  


 In the rain season they can 
use rainwater as drinking 
water.  


 Otherwise they use river 
water. They are aware that 
because of gold prospecting 
methods, the water is no 
good for drinking use, 
especially when the tide is 
high. In the dry season they 
are forced to drink 
riverwater. 


Digicel and Telesur have 
reception there, but 
because there is no 
electricity there is no 
ability to charge phones. 


Unknown. 


Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Pelulu Tepu  Primarly they use a  
PhotoVoltaic Solar system. 
Secondarily they use a diesel 
generator as backup, but 
there is not always oil 
available for the generator. 
Since they have the solar 
system, the government 
stopped sending diesel oil 
for the generator.  


 Remarkably, everyone seems 
to have a freezer. 


 They use freezers, 
televisions, smartphones, 
music speaker boxes, planers 
and circiular saws. 


 They have light at night from 
the PV system.  


 The PV system is not 
operational 24 hours a day. 
It is operational from 9/10 o’ 


 Their drinking water is from 
the water crane and 
durotank and the river.  


 Tepu has their own water 
system where strategically 
placed tap points are 
placed.  


 
 However, at the moment of 


the krutu interviews, the 
water system is not 
operational so their main 
water is from durotanks. 
They let the sediments in 
the water sink to the 
bottom by letting it settle 
for while, then they put the 
top water in another 
bucket to drink or use as is 
or some people cook it.  


 


 Telesur, 3G. In the rain 
season, the connection 
is not optimal.  


 They do not have radio 
reception. 


 100% of men have been 
on the internet before, 
60% of women have 
been on the internet 
before.  


 


 They have tv’s and 
are able to watch 
channel 12 
(Algemene 
Televisie 
Verzorging). 


 They do have 
phones and active 
internet 
connections.  


 All the men own a 
phone, 80% of the 
women own a 
phone. 
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clock in the morning to 12 o’ 
clock at night. 


 They would like electricity 
access to their houses.  


 They only tend to get sick 
from riverwater, not from 
rain water or crane water.  


 They bathe in the river or at 
the crane.  


Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Palumeu  They have a diesel generator 
that hasn’t been used for 
almost 2 years. After this 
visit two technicians of DEV 
(Dienst Energie Voorziening) 
have gone to fix the 
generator after our field 
visit. 


 They use riverwater and 
collect rainwater. 


 METS has a water well for 
the tourist lodge.  


 The water system connects 
to the water system of the 
school, not the rest of the 
village. Since Covid-19, 
there has been no water 
supply for the school. ACT 
has put durotanks with 
water for general use and 
sanitary use of the school 
since November 2022. 


 


 They seldom get sick from 
rainwater, but if the river 
water is not cooked right 
they get diarrhea. 


 They have Telesur 3G. 


 Everybody is familiar 
with the internet. 


 The men and 
women own mobile 
phones.  


 


Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Amotopo  They have no source of 
energy in the village.  


 They use camp fires as a light 
source at night.  


 There is no light in our house 
at night. They use flashlights, 
but if they don’t have 
batteries it stays dark. 


 They keep meat conserved 
by drying and smoking. They 
would love to have a fridge 
with improved energy 
access. 


 They use rainwater or river 
water.  


 Somebody fetches water 
for the elderly in the 
village.  


 They can get sick from the 
river water.  


 They have Wi-Fi from 
ACT.  


 Older villagers do not 
have phones and are 
not familiar with the 
internet.   


 Younger people are 
familiar with whatsapp. 


 The captain has a radio 
transmitter.  


 


 


Village Energy and light sources.  Water quality and potential 
for mercury contamination 
due to gold extraction.  


Telecommunication 
service  


Electrical appliances 


Curuni  ACT brought solar panels in 
2019.  


 They feel they need a better 
solar system.  
 


 Their drinking water is river 
water and rainwater.  


 They are not used to 
cooking water and get sick 
a lot from the water.  


 They say a water system 
needs to come as soon as 
possible. 2024 is too long of 
a wait, “Maybe we won’t 
be able to make it till’ that 
time”. 


There is Wi-Fi in the 
village.  


 


All the men, also the 
older men, own 
phones. 
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3.2. Potential positive impact analysis results. 
 


The following tables show the positive impact rating and analysis per village.  
 
Table 9. Positive impact analysis of Alalapadu. 


Village: ALALAPADU Positive impact analysis  
Key Performance 
Indicator (KPI): 


Potential impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


Medium.  
 


There is one ranger in the village.  
Men are willing to become forest rangers.   


2. Clean water. High.  
 


The positive potential impact of better access 
to a higher quality water and easier access to 
water, is high.  


3. Cleaner energy.  High. 
 


They currently do not have energy, but have 
used a generator that runs on fuel in the past.  


4. Waste 
management 
systems.  


N.A. They do not have adequate waste 
management systems in place.  


5. Use of natural 
resources.  


Medium. 
 


They are willing to help find natural resources 
and materials for project building objectives.  


6. Environmental 
awareness. 


Low. 
 


They are aware of the contamination 
problems of their water source, the creek: 
they realize that dead fish and stool in the 
creek make them sick and that the creek is 
the source of breeding for malaria mosquitos. 
They have been advised to cook their water 
and follow this advice as much as possible.  
 
Recycling: The villagers recycle what they can.  
They use old zinc plates to collect rainwater. 
They use old gas tanks to barbeque and 
smoke or dry meat. 


7. Gender equality N.A. Only the men that have no income are willing 
to become forest rangers.  
None of the women are interested.  


 


Table 10. Positive impact analysis of Apetina.  
Village: APETINA Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


8. Forest and 
biodiversity 
protection. 


Medium. 
 


There are already rangers in their village. 
Both men and women are willing to be 
trained as rangers.   


9. Clean water. High.  
 


Water is their most urgent environmental 
issue to be solved: they don’t have clean 
drinking water for the entire village. 


10. Cleaner energy.  High. 
 


They use a diesel generator. Solar panels will 
be sure is a greener way to generate 
electricity.  


11. Waste 
management 
systems.  


N.A. They do not have adequate waste 
management systems in place. They have a 
trash ditch where they throw batteries or old 
motors.  
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12. Use of natural 
resources.  


Medium. 
 


They are willing to help find natural resources 
and materials for project building objectives. 
Some would like to get paid for this.  


13. Environmental 
awareness. 


Low. 
 


Overall low.  
They do recycle old fuel carriers. 


14. Gender equality Medium. Both the men and women are willing to be 
trained as rangers.   


 


Table 11. Positive impact analysis of Sipaliwini.  
Village: SIPALIWINI Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


Medium. 
 


There are already rangers in their 
village. 
More men are willing to be trained as 
rangers.  


2. Clean water. High.  
 


Water is their most urgent 
environmental issue to be solved: they 
don’t have clean drinking water for 
the entire village. 


3. Cleaner energy.  High. 
 


They use a diesel generator. Solar 
panels will be sure is a greener way to 
generate electricity.  


4. Waste 
management 
systems.  


N.A. They do not have adequate waste 
management systems in place.  
 
They do have a specific spot where all 
waste is thrown.  


5. Use of natural 
resources.  


Medium. 
 


They are willing to help find natural 
resources and materials for project 
building objectives. They would like to 
get paid for this.  


6. Environmental 
awareness. 


Low. They recycle what they can: the 
villagers use old fuel carriers as 
barbacot frames (a frame they put 
over fires for drying or cooking meat).  
 


7. Gender 
equality 


 The women were not interested in 
becoming rangers.    


 


Table 12. Positive impact analysis of Kwamalasamutu.  
Village:  
KWAMALASAMUTU 


Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


 
 


None of the male or female krutu 
participants want to become rangers. 
The men want to be able to sell 
animals freely.   


2. Clean water. High.  
 


Sometimes they have no clean water 
from 6pm onwards.  


3. Cleaner energy.  High. 
 


They have an irregularly working 
diesel generator. Solar panels are a 
greener and cleaner energy option.   


4. Waste 
management 
systems.  


 They do not have adequate waste 
management systems in place.  
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5. Use of natural 
resources.  


Medium. 
 


They are willing to help find natural 
resources and materials for project 
building objectives. They are not 
willing to carry heavy items.  


6. Environmental 
awareness. 


Low. 
 


They upcycle, find new uses for old 
things:Men use lead from batteries as 
fishing weights. They store the parts 
of old motors or repair it if possible. 
 
Old batteries are used as counter 
weight for pressing cassava. 
However, the men also sometimes 
they throw batteries in the forest or 
bury it in the ground.  


7. Gender 
equality 


Medium. One woman, named Zen was 
interested in becoming a ranger.     


 


Table 13. Positive impact analysis of Kawemhakan.  
Village:  
KAWEMHAKAN 


Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


N.A.  
 


None of the krutu participants (male 
and female) are willing to become 
rangers.  
They absolutely do not want rangers 
in the village.  


2. Clean water. High.  
 


Easier access to water and high water 
quality is urgent for the villagers. 
Children drink unsanitary water and 
get seriously ill.  
There is a risk for mercury in their 
water due to upstream gold extraction 
so a filtration system would solve 
major environmental and health 
issues. 


3. Cleaner energy.  High. 
 


They have a diesel generator. Solar 
panels are a greener and cleaner 
energy option.   


4. Waste 
management 
systems.  


N.A. They do not have adequate waste 
management systems in place.  
They burn old batteries and old 
motors.  
 


5. Use of natural 
resources.  


Medium. 
 


They are willing to help find materials 
for project building objectives.  


6. Environmental 
awareness. 


Low 
 


They upcycle, find new uses for old 
things: 
They reuse old fuel carriers to smoke 
meat and fish.  
 
Their overall environmental 
awareness is low.  
 


7. Gender 
equality 


N.A. N.A. 
The women were not interested in 
becoming rangers.    
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Table 14. Positive impact analysis of Kumakapan.  
Village:  
KUMAKAPAN 


Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


Low. Villagers protect their cultural artifacts 
in the ground.  
There are no rangers in the area. 
The area used to be a stopping area 
for travelers and gold prospectors.   


2. Clean water. High.  
 


The villagers need better quality 
drinking water. Their river water is 
most likely contaminated with 
mercury and is polluted during the 
rain season.  


3. Cleaner energy.  High. 
 


They have a broken generator.  
Solar energy would significantly 
improve their food saving abilities.  
An older man has been dealing with 
dangerous snakes at night; he has no 
electricity or light at night.   


4. Waste 
management 
systems.  


N.A. They do not have adequate waste 
management systems in place.  
 


5. Use of natural 
resources.  


No information.  No information.   


6. Environmental 
awareness. 


No information.  No information.  
 


7. Gender 
equality 


No information.  No information.     


 


Table 15. Positive impact analysis of Pelulu Tepu.  
Village:  
PELULU TEPU 


Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


HIgh They already have solar panels.  
 
But they do have a backup generator. 
With more solar panels they would 
protect the environment even more 
so.  
 
There are enough rangers in the 
village. ACT already has a waste 
management system with a dedicated 
local team who checks the recycle 
process.    


2. Clean water. High.  
 


The villagers need better quality 
drinking water. Their river water is 
most likely contaminated with 
mercury and is polluted during the 
rain season.  


3. Cleaner energy.  High. 
 


They have a broken generator.  
Solar energy would significantly 
improve their food saving abilities.  
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An older man has been dealing with 
dangerous snakes at night; he has no 
electricity or light at night.   


4. Waste 
management 
systems.  


Medium. ACT already has a waste management 
system with a dedicated local team 
who checks the recycle process. They 
recycle old batteries. 
 
With improved water access they 
could improve further on their waste 
management systems.  


5. Use of natural 
resources.  


Medium. They are willing to help find natural 
resources for project objevtive.    


6. Environmental 
awareness. 


Medium. They are aware that the village 
recycles batteries. 
There already are dedicated recycle 
teams in place.  
 


7. Gender 
equality 


Medium. Both men and women were interested 
in becoming rangers.  
 
They said that there are enough 
rangers in the village.  
 


 


Table 16. Positive impact analysis of Palumeu.  
Village:  
PALUMEU 


Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


High. 
 


There already have rangers in the 
village. Both male and female krutu 
participants are willing to join the 
existing ranger team.    


2. Clean water. High.  
 


The tourism lodge has a water 
infrastructure that is connected to a 
water well. This system used to be 
connected to the school.  
The source of water for the rest of the 
village is rainwater and riverwater. If 
the riverwater is not cooked properly 
they tend to get sick.  


3. Cleaner energy.  High. 
 


They have a dieselgenerator that has 
not worked for 2 years.  
Solar panels would have less negative 
impact on the environment.    


4. Waste 
management 
systems.  


N.A. They do not have adequate waste 
management systems in place.  
 


5. Use of natural 
resources.  


Medium. They are willing to help find natural 
resources and materials for project 
building objectives.  
They would like to get compensated 
for this.  


6. Environmental 
awareness. 


Low. 
 


There was no significant 
environmental awareness noted from 
the krutu participants. 
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On the other hand, all participants 
showed a willingness to become or 
learn more about being a ranger.  
The rangers still need to be trained to 
do water quality measurements.  


7. Gender 
equality 


Medium. Both the men and the women are 
willing to become rangers.      


 


Table 17. Positive impact analysis of Amotopo.  
Village:  
AMOTOPO 


Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


Medium. 
 


There are already rangers in the 
village. Some men showed some 
minor interest to join.  


2. Clean water. High.  
 


They use rainwater of river water.  


3. Cleaner energy.  High. 
 


They have no source of energy.    


4. Waste 
management 
systems.  


N.A. They do not have adequate waste 
management systems in place.  
 


5. Use of natural 
resources.  


Medium. 
 


They are willing to help find natural 
resources and materials for project 
building objectives.  
 
They are willing to build a house from 
scratch to accommodate project 
workers.   


6. Environmental 
awareness. 


Low. 
 


They throw away old batteries or use 
the battery powder to start fires.  


7. Gender 
equality 


N.A. The men say they might join. The 
women were not willing.       


 


Table 18. Positive impact analysis of Curuni.  
Village:  
CURUNI 


Positive impact analysis  


Key Performance 
Indicator (KPI): 


Potental impact description: High/medium/low. Comments: 


1. Forest and 
biodiversity 
protection. 


High. 
 


They already have rangers present in 
the village but they say they are 
limited because there is no boat or gas 
to travel.  
All of the male krutu participants were 
interested in learning more about 
being a ranger.     


2. Clean water. High.  
 


Clean water is their biggest worry. “…a 
water system needs to come as soon 
as possible. 2024 is too long of a wait, 
maybe we won’t be able to make it 
until that time.” 
The fish that they catch is in low tide 
water and there is a lot of slime in the 
water. If they don’t wash their fish 
properly they get sick.  
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3. Cleaner energy.  High. 
 


They already have a solar panel 
system. They say they would like to 
expand on that system.  


4. Waste 
management 
systems.  


N.A.  They do not have adequate waste 
management systems in place.  
 


5. Use of natural 
resources.  


Medium. 
 


They are willing to help find natural 
resources and materials for project 
building objectives. They think it is a 
great idea.   


6. Environmental 
awareness. 


Low. 
 


They find new uses for old things: 
- They use old batteries as 


fishing weights.  
 


7. Gender 
equality 


No information.  No information. Only the men were 
interviewed due to lack of time.    
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3.3. Risk analysis results. 
 
The following tables show the risk rating and analysis per village.  
 


Table 19. Risk analysis of Alalapadu.  
Village: 
ALALAPADU 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


High Likely Substantial   Heavy rainfall creates a flood risk.  


 In the rain season the villagers experience 
flooding.  


 Flooding contaminates their waters, but can also 
be a potential risk for solar panels or telecom 
constructions.  


2. Deforestation and 
biodiversity loss.  


Low Very likely Low   They villagers are not worried about 
deforestation in relation to project objectives.  


 Some smaller biodiversity might be lost with 
project building objectives but is very likely not 
significant and only at the direct building or 
drilling locations. 


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed. 


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Low Possible Low There are no nearby gold extraction activities 
known.  


6. Lack of waste 
management. 


Very high Very likely High   They reuse what they can but there is no proper 
waste management system in place.  


 Electrical waste management is not established 
yet.  


 The water is polluted with wastes and the need 
for proper waste management to secure clean 
drinking water is high. People tend to get sick 
with diarrhea and vomiting.  


7. Lack of 
environmental 
awareness. 


Medium Possible Moderate  They are aware that water can be contaminated 
due to stool, dead fish or gold extraction. 


 “That is why we don’t do gold extraction because 
we don’t want to pollute our waters.” 


 They reuse what they can but there are no waste 
management plans in place.  


8. Gender inequality. Medium  Likely Moderate None of the women are interested in becoming 
rangers. 
The tuhka nut factory does allow them to 
sustainably work with nature. 


 


Table 20. Risk analysis of Apetina.  
Village: 
APETINA 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
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1. Climate: heavy 
rainfall. 


High Likely Substantial.   Heavy rainfall creates a flood risk.  


 In the rainseason the villagers experience 
flooding.   


 Flooding contaminates their waters, but can also 
be a potential risk for solar panels or telecom 
constructions. 


 Construction workers should consider the area of 
flood risk.   


2. Deforestation and 
biodiversity loss.  


Low Very likely Low .  The villagers are okay with some deforestation 
for the purpose of sustainable development of 
the village.  


 Some smaller biodiversity might be lost with 
project building objectives but is very likely not 
significant and only at the direct building or 
drilling locations. 


 
3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 


not be disturbed. 


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Very high Likely High There are nearby gold extraction acitivities, north 
of the village.  


6. Lack of waste 
management. 


Very high Very likely High   They throw away batteries and old motors in a 
designated land ditch.  


7. Lack of 
environmental 
awareness. 


Medium Possible Moderate  They have not mentioned pollution of their 
waters due to mercury or gold extraction 
methods.  


 They are aware of their low water quality due to 
sickness like diarrhea and vomiting, especially 
when the river water is not cooked. 


 Some villagers still drink uncooked water. 
 They reuse what they can but there are no waste 


management plans in place.  


8. Gender inequality. Low Possible Low Both the men and women are willing to be trained 
as rangers.   


 


 
 


Figure 5.  Apetina flood map: areas with high risk of flooding. 
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Table 21. Risk analysis of Sipaliwini.  
Village: 
SIPALIWINI 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


High Likely Substantial.   Heavy rainfall creates a flood risk.  


 In the rainseason the villagers experience 
flooding.  


 In Sipaliwini they have experienced flooding close 
to the river and near the airport. 


 Flooding contaminates their waters, but can also 
be a potential risk for solar panels or telecom 
constructions.  


 
2. Deforestation and 
biodiversity loss.  


Low Very likely Low .  The villagers are okay with some deforestation 
for the purpose of project goals.  


 Some smaller biodiversity might be lost with 
project building objectives but is very likely not 
significant and only at the direct building or 
drilling locations. 


 


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed. 


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Low Possible Low There are no nearby gold extraction activities, north 
of the village.  


6. Lack of waste 
management. 


Very high Very likely High   There is no adequate waste mangement system in 
place.  


7. Lack of 
environmental 
awareness. 


Medium Possible Moderate  They have not mentioned pollution of their 
waters due to mercury or gold extraction 
methods.  


 They are aware of their low water quality due to 
sickness like diarrhea and vomiting, especially 
when the riverwater is not cooked. 


 Some villagers still drink uncooked water. 


 They reuse what they can but there are no waste 
management plans in place.  


8. Gender inequality. Low  Possible Low Both the men and women are willing to be trained 
as rangers.   
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Figure 6. Sipaliwini flood map: areas with high risk of flooding. 
 


Table 22. Risk analysis of Kwamalasamutu.  
Village: 
KWAMALASAMUTU 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


High Likely Substantial.   Heavy rainfall creates a flood risk.  


 Female Kwamalasamutu villagers note that they 
especially notice floods near their creek, river 
and agricultural plots. The men say that floods 
can happen everywhere.  


 Flooding contaminates their waters, but can also 
be a potential risk for solar panels or telecom 
constructions.  


 Construction workers should consider areas with 
flood risk. 


2. Deforestation and 
biodiversity loss.  


Low Very likely Low . The villagers are okay with some deforestation for 
the purpose of project goals.  
 
Some smaller biodiversity might be lost with 
project building objectives but is very likely not 
significant and only at the direct building or drilling 
locations. 


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed. 


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Low Possible Low There are no nearby gold extraction acitivities, 
north of the village.  


6. Lack of waste 
management. 


Very high Very likely High   They do not have an adequate waste management 
system in place.  
Sometimes they throw batteries in the forest or 
bury it in the ground.  
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7. Lack of 
environmental 
awareness. 


Medium Possible Moderate -They reuse what they can but there are no waste 
management plans in place.  
-batteries are thrown in the forest or buried in the 
ground possibly contaminating their land. Lead 
from the batteries is used as fishing weights, 
possibly contaminating their water.  
-the men do not want to become rangers because 
they want to be able to sell animals freely.  
 


8. Gender inequality.    Most of the women and women are not willing to 
be trained as rangers. The men want to be able to 
sell animals freely.  
 
One woman named Zen was willing to become a 
ranger.  


     


 


Table 23. Risk analysis of Kawemhakan.  
Village: 
KAWEMHAKAN 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


Low Possible Low  They do not experience flooding in the rain season 
like the other villages. They say their village is 
higher up/on a higher altitude.   


2. Deforestation and 
biodiversity loss.  


Low Very likely Low .  The villagers have no problem with some 
deforestation for project purposes.  


 Some smaller biodiversity might be lost with 
project building objectives but is very likely not 
significant and only at the direct building or 
drilling locations. 


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed. The villagers say that animals are 
already far away from the inhabited village area.  


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Very high Very likely High There are nearby gold extraction acitivities at the 
Lawa river, upstream of their village known. This is 
also the fishing ground for the male villagers.  


6. Lack of waste 
management. 


Very high Very likely High   They do not have an adequate waste management 
system in place.  
Sometimes they throw batteries in the forest or 
bury it in the ground.  


7. Lack of 
environmental 
awareness. 


High likely substantial  They absolutely do not want rangers in the 
village impeding with potential to engage with 
the villagers on environmental issues.  


 They burn old batteries and old motors 
 
 


8. Gender inequality.    N.A.  
Both men and women are unwilling to be rangers.  
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Table 24. Risk analysis of Kumakapan.  
Village: 
KUMAKAPAN 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


Very high Likely High They experience heavy flooding in this area. People 
had to start building their houses on areas with a 
higher altitude because of the extreme flooding.  


2. Deforestation and 
biodiversity loss.  


Low Very likely Low  Some smaller biodiversity might be lost with 
project building objectives but is very likely not 
significant and only at the direct building or drilling 
locations. 


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed.  


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Very high Very likely High There are nearby gold extraction acitivities at the 
Lawa river, upstream of their village known. This is 
also the fishing ground for the male villagers.  


6. Lack of waste 
management. 


Very high Very likely High   They do not have an adequate waste management 
system in place.  
 


7. Lack of 
environmental 
awareness. 


   No information. 
There are no rangers in the area. 
 
 


8. Gender inequality.    No information.  
There are no rangers in the area. 
  


 


Table 25. Risk analysis of Pelulu Tepu.  
Village: 
PELULU TEPU 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


High Likely Substantial  They have flooding during the rain season.   


 Flooding contaminates their waters, but can also 
be a potential risk for solar panels or telecom 
constructions. 


 Construction workers should consider areas with 
flood risk. 


2. Deforestation and 
biodiversity loss.  


Low Very likely Low  Some smaller biodiversity might be lost with 
project building objectives but is very likely not 
significant and only at the direct building or drilling 
locations. 


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed.  


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Low Possible Low There are no nearby gold extraction activities 
known.   


6. Lack of waste 
management. 


low possible low  They have a waste recycling system in place.  
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7. Lack of 
environmental 
awareness. 


Low Possible Low There is some environmental awareness. They have 
environmental teams and rangers in place that 
oversee and check the recycling process. 
 
 


8. Gender inequality.    Both the men and the women were interested in 
becoming rangers, but there are enough rangers in 
the village.  
  


 
 


 
Figure 7. Tepu flood map: the blue areas represent areas with high risk of flooding and the red dots are 


strategically placed water tap points. 
 


Table 26. Risk analysis of Palumeu.  
Village: 
PALUMEU 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


High Likely Substantial.   Heavy rainfall can cause a flood risk.  


 Flooding contaminates their waters, but can also 
be a potential risk for solar panels or telecom 
constructions. 


 Construction workers should consider areas with 
flood risk. 


2. Deforestation and 
biodiversity loss.  


Low Very likely Low  The villagers are okay with some deforestation for 
project building purposes.  


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed. 


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Low Possible Low There are no nearby gold extraction activities, north 
of the village.  
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*They say there is a lot of slime in the water, and if 
they do not wash their fish properly they get sick.  


6. Lack of waste 
management. 


Very high Very likely High   They do not have an adequate waste management 
system in place.  
They throw away old batteries and motors in a 
ditch.   


7. Lack of 
environmental 
awareness. 


Medium Possible Moderate  There are no waste management plans in place.  


 They have not mentioned siginficant recycling or 
upcycling use.  


8. Gender inequality.    Both the men and women are willing to become 
rangers.   


 


 
 


Figure 8. Palumeu flood map: areas with high risk of flooding. 
 


Table 27. Risk analysis of Amotopo.  
Village: 
AMOTOPO 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


Low Possible Low   They do not experience flooding. The village is on a 
higher altitude.  


2. Deforestation and 
biodiversity loss.  


Low Very likely Low  The villagers are okay with some deforestation for 
project building purposes.  


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed. 


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Low Possible Low There are no nearby gold extraction activities, north 
of the village.  


6. Lack of waste 
management. 


Very high Very likely High   They do not have an adequate waste 
management system in place.  


 They throw away old batteries and motors in a 
ditch.   
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 They use old batteries to start fires. 


7. Lack of 
environmental 
awareness. 


Medium Possible Moderate  There are no waste management plans in place.  
 They have not mentioned significant recycling or 


upcycling use.  


8. Gender inequality.    Both the men and women are willing to become 
rangers.   


 
Table 28. Risk analysis of Curuni.  


 
Village: 
CURUNI 


Risk analysis 


Key Risk indicator. Potential 
negative 
impact 
rating. 


Likelihood 
rating 


Potential risk 
rating. 


Comments. 
 


1. Climate: heavy 
rainfall. 


High Likely Substantial.  They experience floods by the river.  
Flooding contaminates their waters, but can also be 
a potential risk for solar panels or telecom 
constructions. 
Construction workers should consider areas with 
flood risk.  


2. Deforestation and 
biodiversity loss.  


Low Very likely Low  The villagers are okay with some deforestation for 
project building purposes.  


3. Noise disturbance. Low  Likely Low Their hunting grounds and animals will most likely 
not be disturbed. 


4. Air pollution: dust 
production.  


Low Likely Low Dust production will most likely not pollute the air 
significantly.   


5. Water pollution: 
Gold extraction.  


Low Possible Low There are no nearby gold extraction activities, north 
of the village.  


6. Lack of waste 
management. 


Very high Very likely High   They do not have an adequate waste management 
system in place.  


7. Lack of 
environmental 
awareness. 


Medium Possible Moderate  There are no waste management plans in place.  


 They use batteries in the water which may 
pollute their water that they use for drinking.  


8. Gender inequality.    No information. The women were not interviewed.  
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4. Discussion. 
 
In this discussion the research questions will be answered; the rated KPIs and KRIs will be discussed and 
an overview for potential positive impact and risks will be given for all locations analyzed to formulate 
relevant safegaurds and guidelines. In addition, the bioeconomy development potential will be outlined.  


 
4.1. Key Performance Indicators.  
 
The following best practice KPI’s were relevant for the purposes of this project: 


1. Forest and biodiversity protection.  
2. Clean water.  
3. Clean energy.  
4. Waste management systems.  
5. Use of natural resources.  
6. Environmental awareness.  
7. Gender equality.  


 
 
 


 
Figure 3. KPI’s for the development of water, solar energy- and telecommunications infrastructure on 


Indigenous land in the South of Suriname. 
 
 
The potential positive impact of solar energy, water and telecommunications infrastructure was 
assessed to see where there were opportunities for improvement. In the general scope of the analysis 
the following is considered: 


 The level of potential positive impact to the Indigenous peoples’ environment, namely their land, air 
and water. 


 The level of potential positive impact of socio-environmental factors, namely environmental 
awareness and gender equality on project building objectives.  


 Formulation of guidelines to enhance positive impacts.  
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Table 3. Potential positive impact rating.  


 
For the assessment of the potential positive impact, the following legend applies: 
 
Table 29. Positive impact color legend.  


Legend 
 


 High positive potential impact. 


 Medium positive potential impact. 


 Low positive potential impact.  


 Not Applicable. 


 No information. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Potential positive Impact 
rating 


Description Proceed with: 


High potential positive 
impact. 


Certain to benefit the environment and/or 
solves big (socio-)environmental issues.  


Guidelines to enhance or optimize this 
potential positive impact or 
opportunity should be formulated. 


Medium potential 
positive impact. 


May benefit the environment and/or may 
minor (socio-)environmental issues.  


Guidelines to enhance or optimize this 
potential positive impact or 
opportunity should be formulated. 


Low potential positive 
impact. 


Could benefit the environment, but may 
not solve (socio-)environmental issues.   


Guidelines to enhance or optimize this 
potential positive impact or 
opportunity should be formulated. 
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4.2. KPI: Forest and biodiversity protection.  
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1. Forest and 
biodiversity 
protection. 


          


 
4.2.a. Scope.  
The scope that was assessed with this KPI was whether there are active rangers in that region, or if 
interviewed villagers are interested in becoming rangers, could benefit the environment.  
 
Active protection of their forests and land is a community activity. ACT offers a ranger program that 
guides and supports the Indigenous peoples in the protection of their forests and biodiversity, such as 
endangered species. Project building activities might require some deforestation, therefore an existing 
ranger team or willingness of the community to participate in forest protection is necessary to assess.  
 
4.2.b. Potential positive impact analysis.  
From krutu sessions it was clear that villagers are aware of active ranger participants in Alalapadu, 
Apetina, Sipaliwini, Pelulu Tepu, Palumeu, Amotopo and Curuni. In fact in all of these villages, more 
people want to join the ranger team. Tepu shines in their existing ranger team activities, as the villagers 
are aware that the rangers are recycling old batteries, cans and bottles with support of ACT.  
 
In Kwamalasamutu and Kawemhakan, however, the interviewed villagers stated clearly that they have 
no interest in forest protection activities. Kwamalasamutu does have an ACT ranger team active, but 
none of the krutu participants wanted to become rangers (male and female), the men want to be able to 
seel animals freely. In Kawemhakan both the men and women pressed that they absolutely do not want 
rangers in their village. Kumakapan did not have a krutu interview, but personal interviews due to the 
small amount of people present at the settlement at the time of the interview.  
 
4.2.c. Opportunities to enhance the positive impact.  
IDB project and building workers can consult and ask for support from the local rangers in Alalapadu, 
Apetina, Sipaliwini, Palumeu, Amotopo, Curuni and Kwamalasamutu especially in Pelulu Tepu where the 
local villagers already have the recycle ‘know-how’. IDB can collaborate and consult with ACT and their 
ranger teams in order to enhance the positive impact of protecting Indigenous natural environment 
during building work and site visits.  
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4.3. KPI: Clean water 
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2. Clean water. 
 
 


          


 
 
4.3.a.Scope.  
The scope that was assessed with this KPI is whether water infrastructure projects would benefit the 
environment or solve (socio-) environmental issues. Improvement in quality and access of water to the 
villagers is assessed as verbally stated by the villagers themselves during krutu sessions and by 
observational assessment. 
 
4.3.b. Potential positive impact analysis.  
 


“…The kids of the village keep drinking unsanitary water anyway and they get really sick…”,  
Miep Doos (head captain of Kawemhakan). 


 
Clean water and sanitation are part of UN’s sustainable development goals. Developing water 
infrastructure and increasing the quality and access of water would not only have a significant positive 
impact on the Indigenous peoples, but also on their environment. The rivers of the Amazon rainforest 
have significant biodiversity, many of which is yet to be discovered. Water pollution has sever effects on 
all living organisms.  
 
In Kwamalasamutu there is tap water from springwater and in Tepu there is a crane with taps at various 
points in the village. Despite this, the people still use river water or rainwater as their main source of 
drinking water. Palumeu has a water well for the tourist lodge, which is not accessible for the rest of the 
village and the people still depend on rain and river water like the remaining villages. The need for 
better quality of water was made very clear in the krutu session with the men in Curuni. They say a 
water system needs to come as soon as possible. 2024 is too long of a wait, “Maybe we won’t be able to 
make it till’ that time”.  
In general, most villagers say they can get sick from river water more easily than from rainwater. They 
get sick with stomach pains and diarrhea, especially when the river water is uncooked. Clean water 
systems are certain to benefit the environment and would solve a big socio-environmental issues of the 
Indigenous peoples.  
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4.3.c. Opportunities to enhance the positive impact.  
 
There is an opportunity to engage with rangers or other villagers to do water quality measurements 
during on site building work for the water infrastructure project to raise environmental and sanitation 
awareness. The ACT ranger department has trained some rangers to do this already, but on-site 
participation could enhance the positive environmental education effect of site visits.  
 
Clean drinking water is the most acute need for most villages, however there is are opportunities to 
improve their sanitation infrastructure for future projects. Sustainable nature toilets have a huge role in 
freshwater conservation. The location, depth and distance of the nature toilets to a water well can 
affect ground water quality. Water flushable toilets could be good for tourist development purposes but 
would be costlier. Water flushable sewage could also contaminate and pollute headwater ecosystems 
even further.  
 
Dry nature toilets are already the existing standard for the villages, although stool can also occur in the 
river water. Open defecation is an important factor in the spread of diseases. A potential opportunity is 
the use of their existing nature toilets or low cost composting toilets to create fertilizer for their 
agricultural plots to increase crop yields and food security. However, this would need social acceptance 
and significant expertise to be able to treat and test the ‘human excrement turned fertilizer’ properly. 4, 


5. 


 
 
Additionally, in the future there is an opportunity for the development of water irrigation systems for 
their agricultural plots in the dry seasons especially when tourism is developed in the villages.  
 
 


 
Figure 9. Nature toilet entry in Alalapadu. 
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4.4. KPI: Cleaner energy 
 


 
4.4.a. Scope.  
 
The scope that was assessed was whether placing solar panels in their village would have a positive 
impact that could benefit the environment and solve (socio-)environmental issues.  
 
Diesel engines produce harmful emissions when burned, creating a high carbon footprint. The villagers 
take need enough fuel for their boats to fetch the diesel fuel at nearby locations, creating an additional 
environmental footprint.  Solar panels would significantly decrease this footprint which benefits the 
environment.  
 
4.4.b. Potential positive impact analysis.  
 
Even though the sources of electricity vary per village (see table 30) the addition of solar panel systems 
would have a high potential positive impact on all villages, and be certain to benefit the environment 
and solve socio-environmental issues.  
 
Table 30. Energy sources per village. 


 Energy sources 


Alalapadu Broken generator and broken solar system.  


Apetina A working diesel generator. 


Sipaliwini Solar system for the school, church, Tukusipan and the main roads have solar 
powered lamps.  


Kwamalasamutu Working diesel fueled generator. 


Kawemhakan Working diesel fueled generator 


Pelulu Tepu Active solar system, and a diesel fueled generator for backup energy. 


Palumeu Broken generator. 


Amotopo No electricity. 


Curuni Active solar panels.  


 
 
4.4.c. Opportunities to enhance the positive impact.  
 
In Alalapadu there is a broken solar panel that could be repaired or reused. 
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1. Cleaner energy.  
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4.5. KPI: Waste management systems. 
 


 
4.5.a. Scope. 
 
The scope that this KPI assesses is whether the village’s existing waste management plan for old 
batteries or old motors benefits the environment. With this KPI their electrical waste management plan 
is assessed.  
 
During project building objectives, especially for the telecom project, electrical waste could be 
produced. 
 
4.5.b. Potential positive impact analysis.  
 
Pelulu Tepu has recycle solutions in place, guided by ACT’s ranger department. The other villages do not 
have a waste management system in place that could positively benefit the environment.  
 
Even though they tend to save old motors in case someone can repair them, they harm the environment 
with the way they discard of batteries. They throw them in a trash ditch in the forest. In 
Kwamalasamutu the men bury old batteries in the ground. In Kawemhakan they burn old batteries and 
motors, in Amotopo they throw away or use battery powder to start fires and in Curuni they use old 
batteries as fishing weights.  
 
4.5.c. Opportunities to enhance the positive impact.  
 
Waste management of electrical or personal recyclable waste is what is most acute in relation to project 
objectives. However, sanitation services could be improved for future projects. Proper nature toilet 
treatment could improve groundwater quality long-term.  
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4.6. KPI: Use of natural resources.  
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resources.  


 


          


 
4.6.a. Scope.  
 
The scope that was assessed was whether helping to find natural materials for project building 
objectives could benefit the environment.  
 
4.6.b. Potential positive impact analysis.  
 
All villages have verbally stated during krutu sessions to be willing to help find local materials for project 
objectives if needed, except for Kumakapan where there was no krutu session to properly assess this 
KPI.  
 
4.6.b. Opportunities to enhance the positive impact.  
 
When using the natural materials from Indigenous lands, compensation for use of materials and workers 
load can be considered.  
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4.7. KPI: Environmental awareness. 


 
4.7.a. Scope. 
The scope that this KPI assesses is whether the overall upcycle or recycle usage, comments made about 
protecting their forest, and attitude towards ranger work as verbally stated during krutu sessions could 
positively benefit the environment. Awareness plays a big role in how villagers deal with their waste and 
environment.  
 
4.7.b.Potential positive impact analysis.  
 
Pelulu Tepu has the ability to recycle batteries, while other villages have not stated this during krutu 
sessions. In other villages they do have some creative ways of using new uses for old things: In Curuni 
they use old batteries as fishing weights, in Kawemhakan they reuse old fuel carriers to smoke meat and 
fish, in Kwamalasamutu they use old batteries as counter weight for pressing cassava. In Sipaliwini they 
use old fuel carries as barbacot frames for drying or cooking meat, in Apetina recycles old fuel carriers, 
in Alalapadu they use old zinc plates to collect rainwater and old gas tanks to barbeque and smoke or 
dry meat. In Kumakapan there was no information on environmental awareness gathered.  
 
4.7.c.Opportunities to enhance the positive impact.  
 
Environmental awareness is an ongoing process. The environmental department of ACT is working on 
supporting and guiding this process with various activities such as creating posters and movie nights. 
Project workers can create environmental awareness by engaging with the local villagers and rangers.  
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4.8. KPI: Gender equality 


 
4.8.a. Scope.  
 
The scope that that this KPI assesses is whether both men and women were willing to join the ranger 
program, as verbally stated during krutu sessions, could benefit the gender-environment nexus.  
 
Gender inequality creates barriers to effective sustainable development. Livelihoods for women in the 
environmental field during project building objectives, and after building work is finished, could benefit 
the environment.  
 
4.8.b.Potential positive impact analysis.  
 
In Apetina, Kwamalasamutu, Pelulu Tepu and Palumeu, women were willing to join the ranger team.  
 
Table 31. Willingness to join the ranger team per village.  


Village Men willing to join the ranger 
team 


Women willing to join the 
ranger team.  


Alalapadu yes No 


Apetina yes yes 


Sipaliwini yes no 


Kwamalasamutu No.  Yes, one woman.  


Kawemhakan No. No. 


Kumakapan No info No info 


Pelulu Tepu yes Yes 


Palumeu yes Yes 


Amotopo yes no 


Curuni Yes No info, only men were 
interviewed. 


 
 
4.8.c. Opportunities to enhance the positive impact.  
 
Creating job opportunities for women during environmental building activities can be initiated during 
the project, but might have a lasting effect on the livelihood of the Indigenous women. The position of 
women in Indigenous communities is a constant process. The ranger department of ACT is actively 
working to create opportunities for women to contribute in the gender-environment nexus.  
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4.9. Potential positive impact analysis: an overview.  
 
Table 32. KPI rating: an overview.   
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systems.  
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awareness. 
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Table 29. Positive impact color legend.  


Legend 
 


 High positive potential impact. 


 Medium positive potential impact. 


 Low positive potential impact.  


 Not Applicable. 


 No information. 
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Table 33. Summary of the positive impact analysis. 
Key Performance Indicator Scope Positive impact analysis: an 


overview. 
Opportunities to enhance this 
positive impact.  


1. Forest and 
biodiversity 
protection. 


The scope that was 
assessed with this KPI was 
whether there are active 
rangers in that region, or if 
interviewed villagers are 
interested in becoming 
rangers, could benefit the 
environment.  
 


Rangers are known and 
welcome in all villages, 
except for Kawemhakan 
where they do not want 
rangers and in 
Kwamalasamutu nobody 
seemed interested in the 
ranger program during krutu 
sessions. There was no info 
from Kumakapan.  


Consult with the ACT ranger 
department, especially in Pelulu 
Tepu, to enhance the positive 
impact of protecting the 
Indigenous natural environment 
during building work and site 
visits.  


Key Performance Indicator Scope Positive impact analysis: an 
overview. 


Opportunities to enhance this 
positive impact.  


2. Clean water. The scope that was 
assessed with this KPI is 
whether water 
infrastructure projects 
would benefit the 
environment or solve 
(socio-) environmental 
issues.  


All villages could benefit 
from clean water access and 
infrastructure projects. Their 
main source of drinking 
water is rainwater and river 
water. If the river water is 
not cooked properly, the 
tend to get sick.  


There is an opportunity to engage 
with rangers or other villagers to 
do water quality measurements 
during on site building work for 
the water infrastructure project to 
raise environmental and sanitation 
awareness. 
 
Sustainable compost nature toilet 
development in order to protect 
groundwater and river water.  
 
Development of water irrigation 
systems for agricultural plots in the 
dry season.  
 
 


Key Performance Indicator Scope Positive impact analysis: an 
overview. 


Opportunities to enhance this 
positive impact.  


3. Cleaner energy.  The scope that was 
assessed was whether 
placing solar panels in 
their village would have a 
positive impact that could 
benefit the environment 
and solve (socio-
)environmental issues.  
 
Diesel engines produce 
harmful emissions when 
burned, creating a high 
carbon footprint. Solar 
panels would significantly 
decrease this footprint 
which benefits the 
environment.  
 


All villages could benefit 
from the addition of solar 
panels, even though their 
current electricity varies per 
village.  


Alalapadu has a broken solar 
system that could be repaired or 
reused.  


Key Performance Indicator Scope Positive impact analysis: an 
overview. 


Opportunities to enhance this 
positive impact.  


4. Waste 
management 
systems.  


The scope that this KPI 
assesses is whether the 
village’s existing waste 
management plan for old 


Tepu has the ability to 
recycle due to ACT’s 
support. the other villages 
have no adequate waste 


Sanitation improvements such as 
dry compost nature toilet 
management.  
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batteries or old motors 
benefits the environment. 
With this KPI their 
electrical waste 
management plan is 
assessed.  
 


management system in 
place. There is no info from 
Kumakapan.  


Key Performance Indicator Scope Positive impact analysis: an 
overview. 


Opportunities to enhance this 
positive impact.  


5. Use of natural 
resources.  


The scope that was 
assessed was whether 
helping to find natural 
materials for project 
building objectives could 
benefit the environment.  
 


All villages were willing to 
help find natural resources. 
No info from Kumakapan.  


Have compensation for use of the 
Indigenous use of land 
Impact with zero waste goals if 
practically possible.  
Consult the rangers for the areas 
of best and safe location.  


Key Performance Indicator Scope Positive impact analysis: an 
overview. 


Opportunities to enhance this 
positive impact.  


6. Environmental 
awareness. 


The scope that this KPI 
assesses is whether the 
overall upcycle or recycle 
usage, comments made 
about protecting their 
forest, and attitude 
towards ranger work as 
verbally stated during 
krutu sessions could 
positively benefit the 
environment. Awareness 
plays a big role in how 
villagers deal with their 
waste and environment.  
 


Tepu has the highest 
environmental awareness. 
The other villages have 
some creative ways to find 
new uses for old things. 
There is no info from 
Kumakapan.  
 


Project workers can create 
environmental awareness by 
engaging with the local villagers 
and rangers. 


Key Performance Indicator Scope Positive impact analysis: an 
overview. 


Opportunities to enhance this 
positive impact.  


7. Gender equality The scope that that this 
KPI assesses is whether 
both men and women 
were willing to join the 
ranger program, as 
verbally stated during 
krutu sessions, could 
benefit the gender-
environment-nexus.  
 


In Apetina, Kwamalasamutu, 
Pelulu Tepu and Palumeu, 
women were willing to join 
the ranger team.  
 


The ranger department of ACT is 
actively working to create 
opportunities for women to 
contribute in the gender-
environment nexus.  
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4.10. Key Risk Indicators.  
 
An environmental risk analysis was done from the information of the krutu sessions in each village. Risk 
analysis indicators were extrapolated from the relevant best practice KPI analysis.  
Key Risk Indicators are used to measure potential risks for setting up solar, water and telecom 
infrastructure in the villages.  
 
The following KRI’s were identified: 


1. Climate: heavy rainfall/flood risk. 
2. Deforestation and biodiversity loss. 
3. Noise disturbance. 
4. Ari pollution: dust production. 
5. Water pollution: gold exctraction. 
6. Lack of waste management. 
7. Lack of environmental awareness. 
8. Gender inequality. 


 


 
 


Figure 4. KRI’s for solar for the development of water, solar energy- and telecommunications 
infrastructure on Indigenous land in the South of Suriname. 


 
In the general scope of the analysis the following is considered  


 The level of damage to Indigenous peoples’ land, air and water, environmental fact 


 The level of damage the environment can cause to project building objectives.  


 If the socio-environmental factors ‘lack of environmental awareness’ and ‘gender inequality’ could 
impede with the delivery of risk mitigation measures. (see table 7 for complete risk rating). 
 
Table 34. Risk analysis color legend.  


Legend 


 High risk. 


 Substantial risk. 


 Moderate risk. 


 Low risk. 


 Not Applicable. 


 No information. 







 53 


 


4.11. KRI. Climate: heavy rainfall/flood risk. 


 
4.11.a. Scope. 
The scope of this KRI assesses whether the villages have areas of flooding which could damage project 
building objectives. 
 
Heavy rainfall could particularly cause damage to the solar panel construction. Finding the right location 
to build is crucial to ensure positive project outcomes. Knowing the climate of the locations is necessary 
to ensure minimal damage to the building work. Heavy rainfall has been an issue devastating several 
areas in the East of Suriname with significant flood risk, especially from March to June 2022, due to a 
climate shift that caused rain in the dry seasons.6 
 
 
4.11.b. Risk analysis.  
 
The risk analysis shows that Kumakapan is at a high risk for flooding: the villagers have been forced to 
move and rebuild their houses to dryer, higher land. Alalapadu, Apetina, Sipaliwini, Kwamalasamutu, 
Pelulu Tepu, Palumeu and Curuni have substantial risk for flooding. Flood maps have been made for 
Apetina, Pelulu Tepu, Sipaliwini and Curuni (figure…) to show that the flooding is usually close to certain 
areas of their rivers. Kawemhakan and Amotopo are situated on a higher altitude and the villagers did 
not report significant flooding due to heavy rainfall.  
 
4.11.c. Safeguards.  
Heavy rainfall due to climate change can be unpredictable and is a risk that is recommended to be 
retained and absorbed by investors. This is due to the high positive impact that solar panels would have 
on the environment and Indigenous peoples’ basic needs.  
 
Absorbing the flood risk, would include reducing the risk to ALARP which could be achieved with the 
following mitigation measures and guidelines for all villages: 


 It is highly recommended to avoid construction work and building locations close to rivers or creeks. 
Locations on higher altitude would be preferable.  


 Instructing locals to shut down the solar system in the cases of heavy rainfall or lightning storms.  


 Investing in protective covering during lightning storms or heavy rainfall to ensure the long-term 
sustainability of the panels. Most villages are willing to use their natural resources in consultation 
with the traditional leaders. There could be an opportunity to use local natural resources to cover the 
solar system in cases of heavy rain or storms.  
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4.12. KRI: Deforestation and biodiversity loss. 


 
4.12.a. Scope.  
The scope of this KRI covers whether the project building objectives would cause damage to the forest 
or other biodiversity in the area. 
 
4.12.b. Risk analysis.  
 
Significant deforestation or biodiversity loss is not foreseen for the building activities. Some smaller 
biodiversity may be lost at building or drilling location sites, but those would have no or insignificant 
damage to the Indigenous peoples’ land, air or water and related biodiversity.   
 
4.12.c. Guidelines.  
There are no safegaurds necessary at this point in time. In the rare cases of more significant 
deforestation than expected, consult with the local traditional leaders, villagers and rangers.  
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4.13. KRI: Noise disturbance. 


 
4.13.a. Scope.  
 
The scope of this KRI assesses whether project building objectives would cause noise disturbance that 
could damage the surrounding biodiversity or cause migration of game or other species on their hunting 
grounds.  
 
4.13.b. Risk analysis.  
 
Noise disturbance from project building activities will not create extreme ecosystem shifts and are a low 
risk. 
 
4.13.c. Guidelines.  
There are no safeguards necessary for this KRI at this point in time, it could be something to take into 
account when collaboratively choosing building locations with the local villagers and traditional leaders.  
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4.14. KRI. Air pollution: dust production. 


 
 
4.14.a. Scope.  
 
The scope of this KRI assesses whether dust production causes damage to the local biodiversity.  
 
4.14.b. Risk analysis.  
 
Dust production in relation to project building objectives are a low risk, they are not foreseen to cause 
signifcant damage to the local biodiversity.  
 
4.14.c. Guidelines.  
 
There are no safeguards necessary for this KRI at this point in time, it could be something to take into 
account when collaboratively choosing building locations with the local villagers and traditional leaders.  
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4.15. KRI. Water pollution: gold extraction. 


 
4.15.a. Scope.  
The scope of this KRI covers whether the local water sources have potential significant mercury 
contamination due to surrounding gold extraction prospectors. 
 
The water infrastructure is very important to villagers and would have a high potential positive impact 
on their overall wellbeing and their environment. Creating better access to water has to go hand in hand 
with ensuring a good quality of water.  
 
Gold prospectors often use mercury in artisanal and small-scale goldmining. Mercury can cause 
neurological and behavioral disorders after inhalation, ingestion or dermal exposure of different 
mercury compounds. Symptoms of mercury poisoning include tremors, insomnia, memory loss, 
neuromuscular effects, headaches and cognitive and motor dysfunction. This applies not only to 
humans, but also to aquatic life and related biodiversity. In addition humans drinking contaminated 
mercury can cause mercury to end up in nature toilet wastes and groundwater, possibly affecting 
nearby water wells. 
 
Sometimes river, creek or rainwater is used as is, but most villages cook their water before use. 
Unfortunately, cooking does not remove mercury from the water and might in fact make it become 
more concentrated due to water evaporation. 7, 8.  
 
4.15.b. Risk analysis. 
 
The Tapanahony river- close to Apetina, and the Lawa river- upstream of Kawemhakan and Kumakapan 
are known to have gold prospectors active. Therefore, they are high risk areas for mercury 
contaminated river water. The other villages could be considered low risk for significant mercury 
contamination.  
 
Because clean water is UN’s sustainable development goal number 6, it is recommended to retain and 
absorb this risk, but to follow safeguards to reduce the risk to ALARP for mercury contamination for the 
Indigenous peoples drinking water.  
 
4.15.c. Safeguard. 
Absorbing the mercury contaminated water risk for Apetina, Kawemhakan and Kumakapan, would 
include reducing the risk to ALARP which could be achieved with the following mitigation measures:  


 When drilling a water well, measuring whether the groundwater should be measured to see if it is 
affected by long-term mercury poisoning.  
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 When creating tapwater infrastructure from river water, it is recommended to invest in a water 
filtration system for water infrastructure projects in Apetina, Kawemhakan and Kumakapan. Options 
for filtration systems include reverse osmosis systems, activated carbon filters, and water distillers.9 
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4.16. KRI: Lack of waste management.  


 
4.16.a. Scope. 
 
This KRI is a socio-environmental indicator and assesses what they do with old batteries or old motors is 
in order to assess what the local waste management plan.  
 
A zero-waste approach during project building activities would seek to maximize recycling, minimize 
waste and would make sure products are reused or repaired. Engaging with the local environmental 
workers is key to ensure that personal waste or project building waste does not pollute the Indigenous 
environment.  
 
4.17.b. Risk analysis. 
 
Tepu is the only village where the villagers stated to be able to recycle wastes during krutu sessions. The 
other villages did state some creative way of finding new uses for old things. However, it cannot be 
considered ‘up’ cycling, finding better uses that have less impact on the environment. In Curuni old 
batteries are used as lead for fishing weights which could possibly contaminate their waters further if 
the batteries leak out lithium. Using old fuel carriers to smoke meat and fish in Kawemhakan and 
Sipaliwini would require the proper disposal of leftover fuel in the carriers; most likely they were 
cleaned in the waters they drink out of. In Alalapadu they use old zinc plates to collect rainwater for 
drinking purposes, but zinc may corrode when exposed to air and water causing zinc contamination or at 
the minimum an unwanted taste in their drinking water. Although zinc occurs naturally in the 
environment, large amounts of zinc due to human activities can damage biodiversity and groundwaters.  
 
In relation to project building objectives, especially for the telecom construction, the appropriate 
discarding of electrical waste is needed to minimize damage to Indigenous’ land air and water.  
 
4.17.c. Safeguards.  
It is recommended that investors retain the ‘lack of waste management’ risk. For the retention of this 
risk, mitigation measures are needed to reduce the risk to ALARP. There are 2 recommended plans of 
action regarding this risk mitigation:  
 


1. Transfer the risk to ACT-Suriname’s waste management teams (rangers and station 
coordinators). They have the know-how to communicate with the local rangers and they have 
experience and connections with properly disposing of the waste in the city Paramaribo. For 
Tepu, this system is already in effect.  
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2. Absorb the risk for project workers: in Kawemhakan, rangers are not welcome, so it would be 
recommended to employ a specific local group to help create bins from local resources or have 
the project workers create bins themselves. Project workers can then carry the waste back to 
the city to be recycled further.  
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4.18. KRI: Lack of environmental awareness. 


 
4.18.a. Scope. 
This KRI is a socio-environmental indicator and the scope assesses whether the overall upcycle 
or recycle usage, comments made about protecting their forest, and attitude towards ranger 
work as verbally stated during krutu sessions, could impede with the delivery of risk mitigation 
measures. 
 
4.18.b.Risk analysis.  
 
Kawemhakan absolutely does not want rangers in their village and they burn old batteries and 
motors releasing toxic chemical in the air. There is no info on Kumakapan and Pelulu Tepu has 
the most active recycle team. The environmental awareness in the remaining villages can be 
considered a moderate risk, they recycle what they can but do not seem aware of the exact 
environmental consequences.  
 
4.18.b. Safeguards.  
Safeguards to follow are the same as the safeguards for ‘lack of waste management’.  
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4.19. KRI: Gender inequality. 


 
4.19.a. Scope.  
This KRI is a socio-environmental indicator and the scope assesses whether there is inequality of women 
in the environmental field could impede with the delivery with risk mitigation measures.  
 
Why women in the environmental field? Gender equality is one of UN’s sustainable development goals 
number 5 and women empowerment in the gender-environment-nexus is necessary and efficient, since 
they are the heart of the family household and can influence community environmental ownership. 
Potential job creation for women in this field can enhance their overall wellbeing and the wellbeing of 
their families.  
 
4.19.b. Risk Analysis.  
Information regarding gender equality in the environmental field was assessed in krutu settings by 
seeing whether women were willing to join the ranger team. In Alalapadu, Sipaliwini, Kawemhakan and 
Amotopo, women were unwilling to be a rangers. In Kawemhakan the women made clear they do not 
want rangers in the village. Kawemhakan has a moderate risk that could impede with the delivery of 
environmental mitigation measures.  
 
Table 35. Men and women willing to join the ranger team per village.  


Village Men willing to join the ranger 
team 


Women willing to join the 
ranger team.  


Alalapadu Yes. No. 


Apetina Yes. Yes. 


Sipaliwini Yes. No. 


Kwamalasamutu No. Yes, one woman.  


Kawemhakan No. No. 


Kumakapan No info. No info, no krutu held.  


Pelulu Tepu Yes. Yes. 


Palumeu Yes. Yes. 


Amotopo Yes. No. 


Curuni Yes. No info, only men were 
interviewed. 
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8. Gender inequality. 
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4.19.c. Safeguards.  
 
Gender inequality is ongoing process that can always be improved on. The recommendation for 
investors is to retain this risk and reduce to the risk to ALARP with the following mitigation measures 
and guidelines for all villages:  
 


 Give women opportunities to join the waste management teams for project workers environmental 
waste collection and, if physically possible, for building work waste management. Practically this 
could include collecting, overseeing, separating and delivery of recyclable wastes to appointed 
persons back to the city Paramaribo.  This risk could be transferred to ACT’s environmental 
department or absorbed by investor’s project workers themselves.  
 


 If the risk is absorbed by investors, it is recommended to compensate women for their waste 
management work during project building site visits. Even though in Kwamalasamutu and 
Kawemhakan the women do not want to be rangers, the women have shown a willingness to create 
income streams. 
 


 If women are willing to join the ranger team, include them in water quality measurements as an 
educational opportunity if reasonably practicle. Women have been the ones responsible for water in 
the village household, so including them in this significant lifechange can empower them.  
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4.20. Risk analysis: an overview. 
 
The following table is an overview of the risk analysis results per village: 
 
Table 36. KRI rating: an overview.  
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1. Climate: heavy rainfall. 
*flood risk 


          


2. Deforestation and 
biodiversity loss.  


          


3. Noise disturbance. 
 


          


4. Air pollution: dust 
production.  


          


5. Water pollution: 
Gold extraction.  


          


6. Lack of waste 
management. 


          


7. Lack of environmental 
awareness. 


          


8. Gender inequality. 
 


   .       


 
Table 34. Risk analysis color legend.  


 


Legend 
 


 High risk. 


 Substantial risk. 


 Moderate risk. 


 Low risk. 


 Not Applicable. 


 No information. 
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Table 37. Summary of the risk analysis.  
Key Risk 
Indicator. 


Scope. Risk analysis: an overview.  Safeguard policies and actions plans. 


1. Climate: 
heavy rainfall. 
*flood risk 


The scope of this 
KRI assesses 
whether the villages 
have areas of 
flooding which 
could damage 
project building 
objectives. 
 


The risk analysis shows that 
Kumakapan is at a high risk for 
flooding: the villagers have been 
forced to move and rebuild their 
houses to dryer, higher land.  
 
Alalapadu, Apetina, Sipaliwini, 
Kwamalasamutu, Pelulu Tepu, 
Palumeu and Curuni have substantial 
risk for flooding. Flood maps have 
been made for Apetina, Pelulu Tepu, 
Sipaliwini and Curuni to show that the 
flooding is usually close to certain 
areas of their rivers.  
 
Kawemhakan and Amotopo are 
situated on a higher altitude and the 
villagers did not report significant 
flooding due to heavy rainfall.  
 


Safegaurd necessary. 
Heavy rainfall due to climate change can be 
unpredictable and is a risk that is 
recommended to be retained and absorbed 
by investors. This is due to the high positive 
impact that solar panels would have on the 
environment and Indigenous peoples’ basic 
needs.  
 
Heavy rainfall due to climate change can be 
unpredictable and is a risk that is 
recommended to be retained and absorbed 
by investors. This is due to the high positive 
impact that solar panels would have on the 
environment and Indigenous peoples’ basic 
needs.  
 
Absorbing the flood risk, would include 
reducing the risk to ALARP which could be 
achieved with the following mitigation 
measures and guidelines for all villages: 


 It is highly recommended to avoid 
construction work and building locations 
close to rivers or creeks. Locations on 
higher altitude would be preferable.  


 Instructing locals to shut down the solar 
system in the cases of heavy rainfall or 
lightning storms.  


 Investing in protective covering during 
lightning storms or heavy rainfall to 
ensure the long-term sustainability of 
the panels. Most villages are willing to 
use their natural resources in 
consultation with the traditional leaders. 
There could be an opportunity to use 
local natural resources to cover the solar 
system in cases of heavy rain or storms.  


2. 
Deforestation 
and 
biodiversity 
loss.  


The scope of this 
KRI covers whether 
the project building 
objectives would 
cause damage to 
the forest or other 
biodiversity in the 
area. 


Significant deforestation or 
biodiversity loss is not foreseen for the 
building activities. Some smaller 
biodiversity may be lost at building or 
drilling location sites, but those would 
have no or insignificant damage to the 
Indigenous peoples’ land, air or water 
and related biodiversity.   


There are no safeguard necessary at this 
point in time.  
In the rare cases of more significant 
deforestation than expected, consult with 
the local traditional leaders, villagers and 
rangers.  
 


3. Noise 
disturbance. 
 


The scope of this 
KRI assesses 
whether project 
building objectives 
would cause noise 
disturbance that 
could damage the 
surrounding 
biodiversity or 
cause migration of 


Noise disturbance from project 
building activities will not create 
extreme ecosystem shifts and are a 
low risk. 
 


There are no safeguards necessary for this 
KRI at this point in time, it could be 
something to take into account when 
collaboratively choosing building locations 
with the local villagers and traditional 
leaders.  
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game or other 
species on their 
hunting grounds.  


4. Air 
pollution: dust 
production.  


No safeguard 
necessary. 


Dust production in relation to project 
building objectives are a low risk, they 
are not foreseen to cause signifcant 
damage to the local biodiversity.  
 


There are no safeguards necessary for this 
KRI at this point in time, it could be 
something to take into account when 
collaboratively choosing building locations 
with the local villagers and traditional 
leaders.  


5. Water 
pollution: 
Gold 
extraction.  


The scope of this 
KRI covers whether 
the local water 
sources have 
potential significant 
mercury 
contamination due 
to surrounding gold 
extraction 
prospectors. 
 


The Tapanahony river- close to 
Apetina, and the Lawa river- upstream 
of Kawemhakan and Kumakapan are 
known to have gold prospectors 
active. Therefore, they are high risk 
areas for mercury contaminated river 
water. The other villages could be 
considered low risk for significant 
mercury contamination.  
 
Because clean water is UN’s 
sustainable development goal number 
6, it is recommended to retain and 
absorb this risk, but to follow 
safeguards to reduce the risk to ALARP 
for mercury contamination for the 
Indigenous peoples drinking water.  
 


Safeguard necessary.  
Absorbing the mercury contaminated water 
risk for Apetina, Kawemhakan and 
Kumakapan, would include reducing the risk 
to ALARP which could be achieved with the 
following mitigation measures:  


 When drilling a water well, measuring 
whether the groundwater should be 
measured to see if it is affected by long-
term mercury poisoning.  


 When creating tapwater infrastructure 
from river water, it is recommended to 
invest in a water filtration system for 
water infrastructure projects in Apetina, 
Kawemhakan and Kumakapan. Options 
for filtration systems include reverse 
osmosis systems, activated carbon 
filters, and water distillers. 


6. Lack of 
waste 
management. 


This KRI is a socio-
environmental 
indicator and 
assesses what they 
do with old 
batteries or old 
motors is in order to 
assess what the 
local waste 
management plan.  
 


Tepu is the only village where the 
villagers stated to be able to recycle 
wastes during krutu sessions. The 
other villages did state some creative 
way of finding new uses for old things. 
However, it cannot be considered ‘up’ 
cycling, finding better uses that have 
less impact on the environment. In 
Curuni old batteries are used as lead 
for fishing weights which could 
possibly contaminate their waters 
further if the batteries leak out lithium. 
Using old fuel carriers to smoke meat 
and fish in Kawemhakan and Sipaliwini 
would require the proper disposal of 
leftover fuel in the carriers; most likely 
they were cleaned in the waters they 
drink out of. In Alalapadu they use old 
zinc plates to collect rainwater for 
drinking purposes, but zinc may 
corrode when exposed to air and 
water causing zinc contamination or at 
the minimum an unwanted taste in 
their drinking water. Although zinc 
occurs naturally in the environment, 
large amounts of zinc due to human 
activities can damage biodiversity and 
groundwaters.  
 
In relation to project building 
objectives, especially for the telecom 


Safegaurd necessary.  
It is recommended that investors retain the 
‘lack of waste management’ risk. For the 
retention of this risk, mitigation measures 
are needed to reduce the risk to ALARP. 
There are 2 recommended plans of action 
regarding this risk mitigation:  
 


1. Transfer the risk to ACT-
Suriname’s waste management 
teams (rangers and station 
coordinators). They have the 
know-how to communicate with 
the local rangers and they have 
experience and connections with 
properly disposing of the waste in 
the city Paramaribo. For Tepu, this 
system is already in effect. 


2. Absorb the risk for project 
workers: in Kawemhakan, rangers 
are not welcome, so it would be 
recommended to employ a specific 
local group to help create bins 
from local resources or have the 
project workers create bins 
themselves. Project workers can 
then carry the waste back to the 
city to be recycled further.  
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construction, the appropriate 
discarding of electrical waste is needed 
to minimize damage to Indigenous’ 
land air and water.  


7. Lack of 
environmental 
awareness. 


This KRI is a socio-
environmental 
indicator and the 
scope assesses 
whether the overall 
upcycle or recycle 
usage, comments 
made about 
protecting their 
forest, and attitude 
towards ranger 
work as verbally 
stated during krutu 
sessions, could 
impede with the 
delivery of risk 
mitigation 
measures. 


Kawemhakan absolutely does not 
want rangers in their village and they 
burn old batteries and motors 
releasing toxic chemical in the air. 
There is no info on Kumakapan and 
Pelulu Tepu has the most active 
recycle team. The environmental 
awareness in the remaining villages 
can be considered a moderate risk, 
they recycle what they can but do not 
seem aware of the exact 
environmental consequences.  
 


Safeguards to follow are the same as the 
safeguards for ‘lack of waste management’.  
 


8. Gender 
inequality. 


 


This KRI is a socio-
environmental 
indicator and the 
scope assesses 
whether there is 
inequality of women 
in the 
environmental field 
could impede with 
the delivery with 
risk mitigation 
measures.  
 


Information regarding gender equality 
in the environmental field was 
assessed in krutu settings by seeing 
whether women were willing to join 
the ranger team. In Alalapadu, 
Sipaliwini, Kawemhakan and Amotopo, 
women were unwilling to be a rangers. 
In Kawemhakan the women made 
clear they do not want rangers in the 
village. Kawemhakan has a moderate 
risk that could impede with the 
delivery of environmental mitigation 
measures.  
 


Safeguard necessary.  
Gender inequality is ongoing process that 
can always be improved on. The 
recommendation for investors is to retain 
this risk and reduce to the risk to ALARP with 
the following mitigation measures and 
guidelines for all villages 


 Give women opportunities to join the 
waste management teams for project 
workers environmental waste collection 
and, if physically possible, for building 
work waste management. Practically this 
could include collecting, overseeing, 
separating and delivery of recyclable 
wastes to appointed persons back to the 
city Paramaribo.  This risk could be 
transferred to ACT’s environmental 
department or absorbed by investor’s 
project workers themselves.  


 If the risk is absorbed by investors, it is 
recommended to compensate women 
for their waste management work 
during project building site visits. Even 
though in Kwamalasamutu and 
Kawemhakan the women do not want to 
be rangers, the women have shown a 
willingness to create income streams. 


 If women are willing to join the ranger 
team, include them in water quality 
measurements as an educational 
opportunity if reasonably practicle. 
Women have been the ones responsible 
for water in the village household, so 
including them in this significant 
lifechange can empower them.  
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4.21. The potential bioeconomy 
 


“The bioeconomy is the knowledge-based production and use of biological resources to provide 
products, processes and services in all economic sectors within the frame of a sustainable economic 


system.” 10 
Definition of the Bioeconomy Council. 


 
 
The Indigenous peoples have had significant support from ATC in the development of livelihoods in the 
sustainable production of tea including spiral ginger (siwiru) and cat’s claw (pijana oroi), honey from 
stingless bees, honey bee propolis and ground pepper. In Alalapadu there has been development of a 
tuhka nut factory.  
 
Other potential bioeconomy sources that can be found are:  


 Finding other local tea herbs: the Amazon forest contains many herbal and medicinal tea 
potentials. Some Indigenous villages use natural and traditional shamanic medicine mixtures 
that they sell. 


 Other nuts, beside the tuhka nut, can be sourced to create oils such a coconut oil, brazil nut oil 
or maripa nut oil (from the Attalea maripa palm trees).  


 Bamboo is a great renewable source: bamboo grows back easily after harvesting without the 
need for replanting. It can produce a diverse range of durable products such as kitchen utensils 
or for construction and building purposes.  


 Essential oils, such as rose oil or cinammaon oil, could be produced from trees (rosewood or 
cinnamomum verum trees).   


 Bioeconomy-based tourism is a relatively new concept.11 It refers to a sustainable form of 
tourism that provides possibilities for natural resources restoration and the local population 
should benefit from tourism. Local natural resource resotoration would include being mindful 
not to make the accomodations as ‘westernized’ as possible such as water flushable toilets or 
using diesel-generated energy. But using local sustainable resources of energy and agricultural 
farming practices in order to limit the carbon footprint. ACT is gathering baseline information to 
assess the feasibility of tourism in ACT collaborating villages. From the krutu gatherings it is clear 
that all villages are willing and open to develop tourism opportunities in their communities. In 
Palumue, tourism was in fact, their main source of income before the covid-19 pandemic. 
 
In light of the bioeconomy tourism models there are opportunities to develop dry composting 
toilets and a water system for local agricultural purposes in the dry season. Using the compost 
as fertilizer for crops however would require significant expertise and socio-cultural acceptance.  
The women of Kawemhakan, for example, would like to cook for potential tourists and make 
meals like bami goreng. For the development of locally sourced agricultural crops and other 
foods, the feasibility and willingness among villagers will need to be assessed. 
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5. Concluding remarks.  
 


Sustainable development requires adequate assessment of potential impact, both positive and 
negative, on the rural Indigenous environments. The Amazon rainforest plays a critical role in 
the earth’s climate change and holding onto environmental safeguards and ecologically 
sustainable uses of these lands not only has a global impact, but a significant impact on the 
basic needs and livelihoods of the Indigenous peoples and their future.     
 


This report shows that a risk assessment of the development of solar panel, water and 
telecommunications infrastructure projects for the Indigenous peoples in the South of 
Suriname. All risks are considered to be low, able to be transferred to third parties, or absorbed 
by investors. The need for - and the potential positive impact of- these projects on the 
environment and the Indigenous peoples in the South-Suriname, are significant. ACT is 
committed to play a significant role in protecting the Indigenous environment and creating 
sustainble local bioeconomies that can be accelerated with improved energy access. 
 
The KPIs and KRIs that are formulated in this document are meant to serve as a dynamic 
framework and can be referred back to or adjusted when opportunities or risks change during 
project progression.  
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7. Appendix 1. Raw data of interview results.  
 
 


Alalapadu  


Krutu detaills 
 
Interviewer: J. Nieuwendam 
Village: Alalapadu 
Date: November 17th 2022, women’s krutu 
Translator(s): Sabrina Koepoeroe  
Participants: 15 women. 
 
Date: November 25th 2022. Men’s krutu. 
Translator(s): Airi  
Participants: 17 men.  
 


 


1. Social factor: baseline village info men women 


1a. How many people live in your village? 
 


40 households. ,, 


1b. How many households live in your village?  
 


  


1c. How many houses? 
 


  


1d. How many males live in this village/ How 
many females/ How many children? 


  


2. baseline energy, water and telecom usage   


2a. What energy systems does your village currently 
have? 
 
 


None, there is a solar panel at 
the ‘krutu house’ (krutu oso) but 
the battery is not working 
properly and there is no 
controller.  


,, 


2b. Does the village have a generator? 
 


No, we don’t have it. We  did in 
2022 but it broke because they 
rarely had gas for it.  
 
Sometimes they have a 
generator, for example when 
guests come out of Paramaribo 
and they want a cold drink and a 
freezer to work. Or when people 
come from the city come and 
they need a certain machine to 
work with electricity.  


,, 


2c. If yes, do you use an electric cooking stove? 
 


NA. No electricity.   


2d. Do you use diesel motors for fuel 
generation?  
 


NA. No diesel oil, because they 
dont have a generator.  


 


2e. How much do you need?  
 


We need 2 viles a month of 
gasoline. 


 


2f. And what do you need it for? 
 


 Brush cutters, electric cassava 
graters. 


2g. Where do you get the oil from and who pays 
for it? 
 


They sometimes gather money 
and buy it.  
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2h. Do you use battery powered lamps  
 


They have battery charged 
lanterns.  


  


2i. Do you use kerosene lamps? 
 


No.   


2j. Inside or outside your house? 
 


No.  
 


 


2k. Do you use candles? How many  
 


No, they dont have candles.   


2l. Do you have light at night and what do you 
use?  
 


We dont have light at night, we 
make a fire with a battery 
charged lantern.  


they dont have light, they use  
battery charged lamps.  


2m. Where do you fetch your current drinking 
water?  
 


 From the creek, if they have zinc 
plates then they can gather 
rainwater with that.  


2n. Are you able to save drinking water? 
 


 They currently save drinking water 
in a durotank but it is too small 
and not everyone has a durotank. 
That is why they don’t do gold 
extraction because we dont want 
to pollute our waters. 


2o. What is the source of your current bath 
water? 
 


 
 


In the creek they bathe with bath 
soap.  


2p. Where do you bathe? 
 


 
 


,, 


2q. What alternative water sources do you 
have? 
 


  
 


 They only have the creek. There is 
another creek as a water source, 
but it’s too far. In the dry season, 
the creek almost dried up and the 
fish die. If we drink that water, we 
would get sick.  


2r. What is the current telecom operation system in 
the village  
 


There is a system, via the  Tuhka 
nut factory. But not everyone 
has access to it. 


,, 


2s. Do you have phone reception here? 
 


No, not everyone has access to 
it. Only workers of the factory.  
 


We only have wifi. 


2t. Who is responsible for maintaining it? (write down 
names).  
 


Yes somebody  from the 
institutions maintains it. they 
dont know any names.  


 


2u. Do you have radio reception in the village? 
 


No, only the clinic at the airport 
has  a radio.  
 


,, 


2v. Do you own mobile phones? 
 


They have phones, but only 
people that work are able to buy 
them. No work, no ability to buy 
phones. They don’t have good 
reception here so even if they 
have phones they are not able to 
use it.  


2 women own mobile phones.  


2w. Do you have internet connection? 
 


No internet connection, they 
have Telesur.  


 


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 
 


Because they dont have a good 
connection, they have not been 
on the internet. They would 
have to go the city for that, or to 
Kwamalasamutu.  


2 women that work at the nut 
factory have been on the internet 
before.  
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2y. Wired internet via a computer or via a 
phone? 
 


NA Those 2 women have used a 
computer before.  


3. Demand assessment   


3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


No they are not familiar with it.  They have heard about it in the 
city.  


3b. Do you feel you need alternative energy options in 
your village? 
 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 
The men comment on who will 
come to do it for them, because 
so many people make promises 
but nobody comes to actually do 
it.  


Yes, we need it.  
 
Our children need light to make 
homework. They have a freezer, 
but no electricity to be able to use 
it.   


3c.Do you feel that you need alternative clean water 
sources? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 Yes, we need it.  
 
This is very important. They get 
get old bottled water from 
Paramaribo.  


Yes, we need it.  
 
This is very important for them. 
They want to be able to prevent 
diesease. Creek water can cause 
malaria that is why they were 
given the advice to cook it first. In 
the dry season they don’t have 
water for all households including 
the houses of the teachers. They 
have to carry water to those 
households.  


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 
The men say that older women 
cannot work with a cellular 
phone and have to make contact 
with family via a  radio 
transmitter. 


Yes, we need it.  
 
They find it very important to 
listen to different programs.  .  


3e. Do you feel you need telephone service in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


We don’t need it, but we want 
it.  
 
 


Yes, we need it.  
 
If the men go out to hunt and he 
gets lost or something else 
happens then he can call her to 
send people over to help.  


3f. Do you feel you need internet access in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 
 
 


Yes, we need it.  
 
Then our children can also learn 
about and use the internet.  


3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 
 
 
 
 
 


Yes, very important.  
 
When your child is sick at night, 
how are we supposed to watch 
them at night without light they 
are not able to cook for them.  


 Yes, very important.  
 
That way children are able to do 
homewerk at night before they go 
to bed.  


4. Physical wellbeing: health and nutrition 
status, food security and agricultural production 


  


4a. How do you currently keep food conserved?  One of the main ways it to smoke 
the food with salt, then it stays 
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good for 2 days. But right now 
they don’t have salt available.  


4b. How do you feel about storing food and drinks in a 
fridge? 
 


Yes good, because sometimes 
we have leftover syrup and then 
we are not able to store it 
properly. 


Yes good, because then we can 
store lots of food to eat for later.  


4c. Comment on the following: 
If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree 
 


Strongly agree.  Strongly agree.  
 
Especially for our kids that go to 
school.  


4d. I will only store my fruits and crops in the 
fridge 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  
 
Then we can use food for 
multiple days.  


Strongly agree.  
 
One woman already has a freezer, 
but she is not able to use it.  


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly agree.  Strongly agree.  


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


We would love a fridge.  
 
Because we want to store our 
meats and we would really like 
this project to happen.   


We would love a fridge.  
 
They would be very happy with 
actually having that option.  


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


 Yes, we would store a lot for our 
family.  


4h. Has your current drinking water caused 
illnesses? What kinds? 
 


Yes, it can cause illnesses and 
diarrhea because dead fish and 
stool in water can contaminate 
the water. 


Yes.  


4i.Have people ever gotten seriously sick from 
contaminated water? 
 


In the rain season there are 
floods that cause pollution of 
the waters.  


Yes.  


4j. Is diarrhea or pneumonia something villagers 
often deal with? 
 


Yes, although mostly children 
can get diarrhea.  
 


Yes, and also vomiting. No 
pneumonia that they know of.  


4k. What water source do you use for your 
agricultural plots? 
 


NA NA 


4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


NA NA 


4m. Do you have enough crops in the dry 
season? 
 


In the dry season some cassava 
plants can die. But we do have 
sweet potato, sopropo, pepper, 
and sweet cassava.  


Yes we have cassava, sweet 
potatoe in the dry season, but no 
greens.  


4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


They first go the clinic here, then 
to Kwamalasamutu, then the 
city. They can contact the 
Medische Zending via 
Kwamalasamutu’s radio 
transmitter who then contacts 
the city. We have no service 


,, 
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here. But a nurse in Alalapadu 
does have wifi contact with the 
city.   


5. Physical wellbeing: leisure/device 
dependancy 


  


5a. Would you like a tv for entertainment 
Absolutely yes 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 
 
 


Yes absolutely.  
 
Then we don’t have to go to bed 
early. Then we can watch 
different programs that are 
airing in the city and the rest of 
the world. 


,, 


5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Yes absolutely, to relax.  Yes absolutely, to listen to the 
news.  


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly disagree, when they 
relax they would want to listen. 
Not while working.  


Disagree.  


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


Yes, we could also save other 
foods.  


Yes, when we return from the 
agricultural plots it would be nice 
to have something cold to drink. 
And when work is done we can 
always depend on meat to eat.  


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


  


6a. Will having more light in the village at night make 
you feel safer? 
Why? 


 
NA 
 


 
NA 


6b. Could you see snakes or other wild animals 
better with light at night? 
 


Yes because in the dark you cant 
see everything and snakes and 
‘jorka fowroe (an owl with red 
eyes)’ are a danger. The light will 
probably make these animals 
appear less frequently.  


,, 


6c. Comment on these statements: 
 
Having water access would make my life easier, 
because it is a lot of work (to fetch and cook 
water) and I could use my time for other things.  
 
Or 
 
I don’t really mind spending extra time fetching 
and cooking water.  
 


Easier.  Easier. Carrying water is heavy for 
us.  


6d. I feel that personal phone access would make me 
feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


NA NA 
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6e. Listening to the radio would ease my daily 
stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to on 
the radio? 
 


 Absolutely. News and music.  ,, 


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


   


7a. Would you eventually like electricity access 
right to your house.  
Or would central community lighting be enough 
for you. Why? 
 


 
Yes and also on the street.  
 
 


 


7b. How many of you own a cellphone? 
How many of you would love to own one?  
 


All the men own one, except for 
2. Everybody would love to own 
one.  
 


None of the women own a phone, 
except for 2 women. Everybody 
would love to own one.  
 


7c. How many of you have no interest in owning 
one? 
 


Nobody.  Nobody.   


7d. How many of you own a radio or would love 
to own a radio? 
 


Nobody owns a radio.  
Everybody would love one.  


Nobody owns a radio.  
Everybody would love one.  


7e. How many of you have no interest in 
owning a radio? 
 


Everybody is interested.  Everybody is interested.  


7f. How many of you have ever personally used 
a computer? 
 


None of the men.  
 


2 of the women.  


7g. How many of you would love to learn how 
to use a computer? 
 


All of the men.  The younger women.  


7h. How many of you have completely no 
interest in learning how to use a computer? 
 


NA NA 


8. Socio-economic: existing businesses that 
could cover the operational and maintenance 
costs 


  


Once installed, the operational and 
maintenance costs of these projects, can be 
expensive.  
 
 
8a. With what businesses could you pay for it? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 
They have no idea. They have to 
think about how to do that. By 
saving up money and having a 
job.  


Tuhka factory, hustling, selling 
things. With the money they earn 
and save.  


8b. Would you want to pay for it together as a 
community?  
 


It would be good to pay together 
yes. 


Yes. The stronger ones in the 
village could pay for it. 


8c. Or would you rather only those that want to 
use energy, water or telecom pay for it? 
 


They needed time to think about 
it. They suggested a meter that 
checks how much you used, like 
in the city. Those that use it have 
to pay for it.   


Yes 
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Comment on these statements: 
 


  


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Strongly disagree. We would want 
to pay for it ourselves.  


8e. I do not want outside funding because we 
can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Strongly agree.  


8f. We want to pay for the maintenance costs 
ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. First they said 
they would think about 
maintenance when they actually 
have the services. The granman 
said that all projects in Surinam 
are half projects, that is why it is 
good to think about it now.  


Strongly agree.  


8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. But they would 
like to have people that install it 
come back to give them periodic 
trainings on how to upkeep it.  


  


8h. Have you ever been promised funding for 
water or electricity before? By whom or what 
organization/political party? 
 


The political party NDP has 
promised it, and they had to 
carry poles. 
The political party ABOP have 
promised them electricity before 
the election. They said if they 
won, they would give them 
electricity but they have never 
heard from them again.  


 


9. Socio-economic: creation of sustainable 
business opportunity 


  


 
9a. Do you see tourism as a business 
opportunity for your village? 
 
 


 
That would be good, but nobody 
has experience in tourism.  


 


9b. If yes, do you think more energy, water and 
telecom access would allow more tourists to 
visit your village? 
 


Yes, we would have to create a 
beautiful place for them to stay. 
They want to see waterfalls, 
flowers and a good 
accomodation.  


Yes, but they would have to pay 
us.  


10. Innovation or elevation of business 
opportunity/ use of new tools. 


   


10a. Would you work longer hours if you had 
(electric) light at night? 
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10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 
 


 
 


 


10c. If you didn’t have to fetch and cook water, 
what would you do with freed up time? Would 
you use this time to work on other things or 
would you use it to relax? 
 


Time to do all kinds of things. 
Cutting grass, working on the 
agricultural plots, planting.  


Time to do other things like 
cooking and eating and macking 
hammocks.  


11. Social participation: social networks (feeling 
supported) 


  


11a. Do you feel excited about the potential of energy? Approval with applause. Approval with applause. 


11b. Do you feel excited about the potential of 
clean water systems? 


Approval with applause. Approval with applause. 


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


Approval with applause.  Approval with applause. 


11d. Would you feel more supported if these 
projects came to your village? 
 


  


12. Social participation: rights (human rights 
and legal rights/access, justice). 


  


12a. Would you feel like you have equal rights as 
people in the city if you have access to water energy 
and telecom? 


Yes.   


To help frame for them: Comment on the 
following statements: 
 


  


12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Yes, they dont want to be held 
back and live old fashioned. 
They want to participate like the 
rest of the country. 


Yes, we want to be able to bathe 
in our own homes and have toilets 
in our own house.  


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


Elaborate 
 


  


13. Independence: personal development 
(educational status, access to quality education) 


  


13a. Will energy create extended study hours? 
Would your kids be able to study more/longer 
with access to light? 
 


 Yes, before they go to bed they 
can do homework. 


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water and telecom? 
 


  Yes, because they have to carry 
water and they don’t like that. 


Water: 
13c.Men: how important is clean water in the 
village for you? 
 


It is very important. They don’t 
want polluted water that can 
make people sick.  


 


13d.Women: how important is clean water in 
the village for you? 
Very important. Not so important. 
Unimportant. 
Why? 


 It is very important. The creek is 
far away and with the water 
project they would not have to 
walk so far. 
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Telecom: In the city and other places in the 
world, kids have access to internet so they can 
learn and look up things they want to learn.  
 
13e. Would you want your kids to learn about 
the internet here as well? 
 


It is good for them, but if they 
watch bad internet sites, then it 
is not so good.  


No, we do not want internet for 
children because they will learn 
bad things.  


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 
 
 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


 
 
 
 
Strongly agree. 
 
 
 
 
 
Strongly agree. 
 
 
 
 
 
 
 
Strongly disagree.  


 
 
 
 
Strongly agree. 
 
 
 
 
 
Strongly agree. 
First they can come here to train 
us, then we can ask questions via 
video if necessary. 
 
 
 
Strongly disagree. 
 


14.Independence, self-determination (choices, 
autonomy) 


  


14a.Decision making process: How would you decide 
as a village if this project is feasible? 
 
 
 


 
Via a krutu.  
 
 
 
 
 


 
Via a krutu.  


14b.Would you vote to see if all villagers agree 
with the terms? 
 


Yes, in the krutu.  Yes, in the krutu.  


14c.What would the role of the captain be in 
this process? 
 


He determines wat happens in 
the end.  


 


15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 


   


 
15a. Would you like to share your knowledge of 
traditional medicine with outsiders?  
 
 


 
No, not our knowledge, only 
with diarrhea or dog bites.  


 
No, only with diarrhea, flu or 
fever.  


15b.Do you see selling medicinal products as a 
business opportunity? 
 


  


16.Socio-cultural community: maintaining a 
traditional way of living 
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16a. Do you think the energy, water and telecom 
projects would make you become a different person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
 


Yes, they will probably change 
because they would not have to 
carry water anymore. And with 
electricity will probably change 
their lives too.   


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


They cannot live without it 
anymore. It is what people need 
nowadays.  


,, 


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Yes, that is why they would like 
the project to be executed soon.  


 


16d. I wouldn’t want my children to watch tv, 
I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree Strongly agree. They also have to 
do homework.  


17. Socio-cultural: promoting gender equality/ 
consideration of traditional gender roles. 
Culture shifts: gender behavior. Traditional use 
of land./women empowerment.  
 


   


17a. Do you think women would have less work if 
water access was closer? 
 


 
 


 


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


Yes, they would not have to go 
out to hunt that much anymore.  


 


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  
 


Yes, because if they are far from 
home they can reach their wives.  


 


17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


 Yes, to call family members in the 
city.  


17e. Women: would you keep cooking with fire 
or would you want an electric stove to cook 
quicker? 
What would you do with your freed up time? 
 


 They would do both, cook with 
wood and with electricity. We 
would still go and find wood to 
cook with fire regularly, because 
when you are sick and you need to 
cook something, you need wood.  


18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 


  


18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
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18b. Can you mark these on a map for us? 
 


  
 


 


19. Environmental: land (climate change, 
natural disasters). 


  


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


Close by the creek and the 
shores.  


 


20. Environmental: land (wildlife protection and 
ecosystem shifts). 


  


20a. Where are your hunting grounds  
 
 
 
 
 
 
 


 
 
 
 
 
 


 


20b. can you mark them on a map for us? 
 


  


20c. Where are your fishing ground  
 


  


20d. Can you mark them on a map for us? 
 


  


20e. Are there rangers in your village? 
 


1 ranger.   


Forest rangers help with forest monitoring and 
protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


 
 
 
 
Men that do not have a job are 
interested. The translator is 
interested as well.  


 
 
 
 
No, they don’t want to.   


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 


   


21a. Forest rangers: are baseline water quality 
measurements of the area possible?  
 
 


No they have not learned to do 
this yet, but want to learn how.  


 


21b. Are you okay with possible deforestation 
to build the solar, water and telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


22. Environmental: Land (discarding of waste/ 
waste management system/pollution, 
recycling) 


  


22a. Where do you discard of fuel carriers? They use it to bake or smoke 
meat. 


 


22b. Are the fuel carriers brought back to the 
city. 


If it is damaged, it cannot be 
brought back to the city.  


 


22c. Where do you discard of empty batteries 
or old motors? 


 We give it to villagers that can 
repair machines.  


 


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


  


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 


If they had enough money they 
would buy a rice cooker. By 
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Would you use wood for other purposes? Like 
what? 
 
 
 
 


hunting down big game, they 
need fire from the wood to clean 
it.  
  
 
 


23b. Would you help find materials to help 
build project objectives 
 


Yes, they are willing.   


24. Environmental: potential for allowing 
research of land and biodiversity systems 
during project activities as an environmental 
safeguard. 


   


24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


 
  
 


 


25. Socio-economic/ social participation/ social 
inclusion/ capacity gap analysis/ independence/ 
self-determination/  
ownership models. 


  


25a. Would any of the villagers like to work on 
the solar/ water or telecom energy project? 
Write down names. 


Yes, they have already given 
names before.  


Yes, the women also want to 
work. 


25b. Would you like to upkeep (operation and 
maintenance) all these new projects yourself? 
 


Yes  


25c. Would you rather outside people get paid 
to do the building work? Or woud you like to 
help? 
 


yes  


25d. Would you rather outside people get paid 
for general operation and maintenance? 
 


Yes, that would be good.   


25e. Would you accommodate those people in 
your village? 
 


yes  


25f. Would you like to be educated on how to 
maintain the solar panel, water networks and 
telecom in your village by yourselves? 
 


  


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and noise.  


   


With the building activities, there might be 
some noise and dust production.  
 
 


  


26a. Would you be okay with this? 
 


They don’t mind.   


26b.Where would you not be okay with this? 
School for example? Other places? Mark for us 
on a map.  
 


It would be okay.   
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26c. If you still experience grievance from this in 
other places, they would like you to tell them. 
Who would you want to go to? 


  


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


   


What if you do decide to continue with these 
projects: if outsiders come to help with project 
building, and you get conflicts with them.  
 
27. Who would you tell about this? Or would 
you keep it to yourself? 
 


The captain and the basja.  The captain. 


28. Concluding statements.   


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
 
 
 
 
 


 
 
 


28a. I am content with the way things are. I don’t need 
energy or telecom 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree Strongly disagree. 


28b. I am looking forward to the project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly Agree 
 


Strongly agree. 


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree Strongly agree.  


28d. I am worried about deforestation in this 
project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


28e. I am worried about shifting of gender roles 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


28f. I am worried that it won’t fit our way of life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree  


28g. I am worried about the game/animals that 
will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


28h. I trust that this project will be good for my 
village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. 
 


Strongly agree. 
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28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. 
 


Strongly disagree. 


28j. I am not sure how I feel about this project.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


28k. I would like to learn more about the 
different energy and telecom systems and how 
to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


28l. Access to energy 24/7; 
Good. Why? 
Bad. Why? 
 


Good. We could charge our 
phones have a fridge or freezer, 
we could work, we would have 
enough food saved up for our 
kids that go to school.  


Good. We want to be able to save 
food.  


28m. Access to water 24/7 
Good. Why 
Bad. Why? 
 


Good. Then we have less 
physical manual labor to fetch 
water.  


Good. Then we dont have to carry 
all the water ourselves. 


28n. Access to radio, internet and phones.  
Good. Why 
Bad. Why 


Good. When something 
happens, you can easily reach 
people.  


Good. When they have time, they 
would want to enjoy that.  


Final statements of villagers: The people would really want to see the project come to fruition soon. 
“We have a new law, if people come here and lie to us, we will put them back on the plane…There are a lot of young 
people here, we want to see results before we are old.” 
A lot of people have promised them electricity, but nobody comes to actually do it.  
 
 


 
 
 


Apetina   


Krutu detaills 
 
Interviewer: R. Ronosemito. 
Village: Apetina 
Men’s krutu 
Date: November 23th 2022 
Translator(s): Benny Nailoepun 
Participants: 6 men. 
 
Women’s krutu 
Date: November 22th 2022.  
Translator(s): Bsja Marinus, Roy Meliwa.  
Participants: 20 women.  
 


  


1. Social factor: baseline village info men women Comments 


1a. How many people live in your village? 
 


400 people   


1b. How many households live in your 
village?  
 


127 households.   


1c. How many houses?    
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1d. How many males live in this village/ How 
many females/ How many children? 


   


2. baseline energy, water and telecom usage    


2a. What energy systems does your village currently 
have? 
 
 


dieselgenerator ,,  


2b. Does the village have a generator? 
 


 Yes. ,,  


2c. If yes, do you use an electric cooking 
stove, or other electic appliances? 
 


Cassava mill, drilling 
machines, telephones, 
speakerbpxes, freezers, 
tv’s, laptops, rechargeable 
flashlight and headlights.  


,,  


2d. Do you use diesel motors for fuel 
generation?  
 


Yes. ,,  


2e. How much do you need?  
 


2-3 viles per month.  
Every 2 months they fetch 
6-7 fuel viles at Godo Olo.  


,,  


2f. And what do you need it for? 
 


For the generator in the 
village.  


,,  


2g. Where do you get the oil from and who 
pays for it? 
 


The government 
subsidizes it.  


,,  


2h. Do you use battery powered lamps  
 


Yes.  They also use 
rechargeable 
headlights. 


 


2i. Do you use kerosene lamps? 
 


Yes.  ,,  


2j. Inside or outside your house? 
 


Inside and outside their 
house. 


,,  


2k. Do you use candles? How many  
 


Not many.  ,,  


2l. Do you have light at night and what do 
you use?  
 


Yes we have light at night 
from 18.00-23.00hrs. 


,,  


2m. Where do you fetch your current 
drinking water?  
 


We save rainwater in 
durotanks.  


,, Rainwater is only 
available in the 
rain season. In 
the dry season 
they use water 
from the river or 
creeks and let 
the sediment 
settle. Some 
people cook it, 
some do not. 
UNICEF set up a 
clean and safe 
watersystem for 
the school. It has 
the potential for 
extension to 
other 
households via 
tap water. There 
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are 6 taps in the 
village.  


2n. Are you able to save drinking water? 
 


Yes in buckets with closed 
lids.  


,,  


2o. What is the source of your current bath 
water? 
 


Riverwater, creek water. 
 


,,  


2p. Where do you bathe? 
 


In the river or creek.  
 


,,  


2q. What alternative water sources do you 
have? 
 


 N.A. 
 


 ,,  


2r. What is the current telecom operation system in 
the village  
 


Telesur, 3G.  ,,  


2s. Do you have phone reception here? 
 


Yes. ,,  


2t. Who is responsible for maintaining it? (write 
down names).  
 


Kenneth Welisiwen is 
responsible for telecom 
maintenance and Gilbert 
Koemaja for electrical 
maintenance. 


,, They only do 
cleaning 
maintenance. 
Systematic 
technical 
maintenance is 
done by people 
from the city. 
Gilbert Koemaja 
is not in the 
village right now. 
Roy Meliwa does 
the maintenance 
of the village 
generator 
voluntarily.  


2u. Do you have radio reception in the village? 
 


No. ,,  


2v. Do you own mobile phones? 
 


Yes. ,,  


2w. Do you have internet connection? 
 


Yes. ,,  


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 
 


Everybody. ,,  


2y. Wired internet via a computer or via a 
phone? 
 


Telephone and computer. ,,  


3. Demand assessment    


3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


Yes.  ,,  


3b. Do you feel you need alternative energy options 
in your village? 
 
Yes, we need it. 
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need electricity.  ,, Better electricity 
is needed. Not 
every household 
is connected to 
the electricity 
line and not 
24/7. They 
would like 
around the clock 
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electricity for 
appliances, 
music, tv, and 
for saving of 
food. 


3c.Do you feel that you need alternative clean 
water sources? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


  
Yes, we need cleaner 
water alternatives.  


 
 ,, 


They used to 
only use 
riverwater, now 
they also use 
rainwater but 
that depends on 
the season.  


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.   ,, One of the 
basjas 
mentioned they 
are currently 
discussing a 
radio project for 
the village.  


3e. Do you feel you need telephone service in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 
Yes, we need it.  


 
 ,, 


 


3f. Do you feel you need internet access in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 
 
Yes, we need it.  


 
 
 ,, 


 


3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 
 
 
 
 
 


 Yes, very important. 
Students need to be able 
to learn at night. In the 
evening when the men 
come back from hunting, 
its comes in handy if there 
is light alonside the river.  


 Yes, very important. 
For kids to study, to be 
able to cook at night, 
for feeling safe in 
general and to do other 
activitities that need to 
be done at night. They 
are not assured that 
the current system 
works because it 
depends on the 
government giving 
enough diesel oil viles 
each month. There is 
also not enough 
capacity to always pick 
up the viles at Godo 
Olo: they have to 
undergo personal risks 
to pick up the viles, 
their boats and boat 
motors might get 
broken and the 
maintenance and 
replacement costs need 
to get paid. It is also 
time and energy 


One of the 
participants 
knows the 
energy system of 
Godo Olo and 
would like to 
have the same 
system for 
Apetina. The 
system there is 
only off when 
everyone is 
asleep.  
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intensive as they have 
to go through water 
acceleration points to 
get to Godo Olo.  


4. Physical wellbeing: health and nutrition 
status, food security and agricultural 
production 


   


4a. How do you currently keep food conserved? Some people use the 
common village freezer, 
some smoke their food 
but can’t do this for too 
long because the 
meat/fish get tough.  
Apetina has a 
freezerhouse that 
everyone can use if they 
pay a fee. 


,,  


4b. How do you feel about storing food and drinks 
in a fridge? 
 


Very good.  ,,  


4c. Comment on the following: 
If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree 
 


Strongly agree.  ,,  


4d. I will only store my fruits and crops in the 
fridge 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Strongly agree.  ,,  


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly agree. ,,  


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


 If there is 24/7 electricity 
available, then yes.  


 ,,  


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


Yes. ,,  


4h. Has your current drinking water caused 
illnesses? What kinds? 
 


With use of riverwater, 
people get stomach pains.  


,,  


4i.Have people ever gotten seriously sick 
from contaminated water? 
 


Yes.  ,,  


4j. Is diarrhea or pneumonia something 
villagers often deal with? 
 


Yes.  ,,  


4k. What water source do you use for your 
agricultural plots? 
 


It depends on the rain.  ,,  
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4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


NA NA  


4m. Do you have enough crops in the dry 
season? 
 


Yes.  ,, Rabbits and 
caterpillars can 
ruin their 
harvest.  


4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


They usually go to the 
clinic in person. When 
they try to call to the 
clinic, nobody picks up the 
phone.  


,,  


5. Physical wellbeing: leisure/device 
dependancy 


   


5a. Would you like a tv for entertainment 
Absolutely yes 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 
 
 


Yes, absolutely.  ,,  


5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Yes, absolutely.  ,,  


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Yes, absolutely.  ,,  


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


Yes, water, syrup, juice, 
kasiri.  


,,  


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


   


6a. Will having more light in the village at night 
make you feel safer? 
Why? 


 
Yes, because it allows us 
to see when we are 
walking up against 
something.  


 
,, 


 


6b. Could you see snakes or other wild 
animals better with light at night? 
 


Yes, in general we can see 
something dangerous 
better with light at night.  


,,  


6c. Comment on these statements: 
 
Having water access would make my life 
easier, because it is a lot of work (to fetch 
and cook water) and I could use my time for 
other things.  
 
Or 
 
I don’t really mind spending extra time 
fetching and cooking water.  
 


Having water access 
would make my life 
easier, because it is a lot 
of work (to fetch and cook 
water) and I could use my 
time for other things.  
 


,,  
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6d. I feel that personal phone access would make 
me feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


NA NA  


6e. Listening to the radio would ease my 
daily stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to 
on the radio? 
 


 Music, news from other 
villages, but also 
international news.  


Music, church news, 
current news.  


 


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


    


7a. Would you eventually like electricity 
access right to your house.  
Or would central community lighting be 
enough for you. Why? 
 


 
Preferably right at the 
house.  
 


,,  


7b. How many of you own a cellphone? 
How many of you would love to own one?  
 


Most people own a 
mobile phone. Those that 
do now own one, would 
like to have one.  


,,  


7c. How many of you have no interest in 
owning one? 
 


Everybody.  ,,  


7d. How many of you own a radio or would 
love to own a radio? 
 


They don’t own radios, 
but they do have 
speakerboxes. 


 ,,  


7e. How many of you have no interest in 
owning a radio? 
 


Everybody would love to 
have one. 


,,  


7f. How many of you have ever personally 
used a computer? 
 


Most people have 
experience with 
computers. 


Some have experience 
with computers. 


 


7g. How many of you would love to learn 
how to use a computer? 
 


Yes, they would like to 
improve their skills. 


  


7h. How many of you have completely no 
interest in learning how to use a computer? 
 


None, everybody is 
interested in learning.  


  


8. Socio-economic: existing businesses that 
could cover the operational and 
maintenance costs 


 
There are enough people 
that have income in the 
village. They could 
definitely take care of the 
operational and 
maintenance costs 
together. If it is not 
enough they would ask 
ACT or the government 
for support.  


 
The women said that 
they could cover the 
costs together as a 
village. They have 
income from arts and 
crafts, selling wild meat 
and fish, government 
official work, rangers, 
traditonal clinic 
assistants and work in 
tourism.  


 


Once installed, the operational and 
maintenance costs of these projects, can be 
expensive.  
 
 
8a. With what businesses could you pay for 
it? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
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8b. Would you want to pay for it together as 
a community?  
 


 


8c. Or would you rather only those that want 
to use energy, water or telecom pay for it? 
 


 


Comment on these statements: 
 


   


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  Neutral.   


8e. I do not want outside funding because 
we can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral.  Neutral.   


8f. We want to pay for the maintenance 
costs ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  Agree.   


8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  Strongly agree.    


8h. Have you ever been promised funding for 
water or electricity before? By whom or 
what organization/political party? 
 


 Yes from the NDP and 
ABOP.  


,, The cabinet of 
the, then 
president 
Bouterse, send 
people to 
Apetina to do 
assess road 
lighting. But it 
has not been 
done up and till 
now.  


9. Socio-economic: creation of sustainable 
business opportunity 


   


 
9a. Do you see tourism as a business 
opportunity for your village? 
 
 


Yes.  ,,  


9b. If yes, do you think more energy, water 
and telecom access would allow more 
tourists to visit your village? 
 


Yes.  ,,  


10. Innovation or elevation of business 
opportunity/ use of new tools. 


    


10a. Would you work longer hours if you had 
(electric) light at night? 
 
 


Most have no interest 
working longer on their 
agricultural plots. The 
energy systems will not be 


,,  
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stretched to the plots. 
They use chargeable 
headlights. 
 
 
 


10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 
 


To communicate with 
people in the city, to 
make videos or photos 
with.  


Communication, or to 
send videos.  


 


10c. If you didn’t have to fetch and cook 
water, what would you do with freed up 
time? Would you use this time to work on 
other things or would you use it to relax? 
 


Relax more.  We would do other 
work if there is any. But 
we would also rest 
more.  


 


11. Social participation: social networks 
(feeling supported) 


   


11a. Do you feel excited about the potential of 
energy? 


Strongly agree.  ,,  


11b. Do you feel excited about the potential 
of clean water systems? 


Strongly agree.  ,,  


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


Strongly agree.  ,,   


11d. Would you feel more supported if these 
projects came to your village? 
 


Strongly agree. ,,   


12. Social participation: rights (human rights 
and legal rights/access, justice). 


   


12a. Would you feel like you have equal rights as 
people in the city if you have access to water energy 
and telecom? 


N.A.   


To help frame for them: Comment on the 
following statements: 
 


   


12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


Elaborate 
 


   


13. Independence: personal development 
(educational status, access to quality 
education) 


   


13a. Will energy create extended study 
hours? Would your kids be able to study 
more/longer with access to light? 
 


Yes. ,,  


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water and telecom? 
 


 Yes.  ,,  


Water: Very important.  N.A.  
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13c.Men: how important is clean water in 
the village for you? 
 


13d.Women: how important is clean water in 
the village for you? 
Very important. Not so important. 
Unimportant. 
Why? 
 


N.A. Very important.   


Telecom: In the city and other places in the 
world, kids have access to internet so they 
can learn and look up things they want to 
learn.  
 
13e. Would you want your kids to learn 
about the internet here as well? 
 


Yes.  Yes.   


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


 
 
 
 
Yes, strongly agree.  
 
 
 
 
Yes, strongly agree.  
 
 
 
 
Neutral. 
 
 
 
 
  


 
 
 
 
Yes, strongly agree. 
 
 
 
 
Yes, strongly agree.  
 
 
 
 
Disagree.  
 
 
 


A lot of the men 
and women use 
digital platforms 
for training 
purposes.  


14.Independence, self-determination 
(choices, autonomy) 


   


14a.Decision making process: How would you 
decide as a village if this project is feasible? 
 
 
 


 
We organize krutus to 
discuss what is needed.  
 
 
 
 


 
,, 


 


14b.Would you vote to see if all villagers 
agree with the terms? 
 


We would look at the 
votes of the villagers 


,,  


14c.What would the role of the captain be in 
this process? 
 


To lead the krutu, to take 
care that all the wisdom 
and insights are 
understood by the people 
and also considering 
everyone’s voice.  


,,  


15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 
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15a. Would you like to share your knowledge 
of traditional medicine with outsiders?  
 
 


 
No.  


 
,, 


 


15b.Do you see selling medicinal products as 
a business opportunity? 
 


Yes.  ,,  


16.Socio-cultural community: maintaining a 
traditional way of living 


   


16a. Do you think the energy, water and telecom 
projects would make you become a different 
person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
It would make us happier 
people, it would not 
impact us negatively.  


 
No, because we love 
our culture and we will 
always maintain our 
culture.  


 


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  Disagree.   


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  Strongly agree.   


16d. I wouldn’t want my children to watch 
tv, I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  Agree.   


17. Socio-cultural: promoting gender 
equality/ consideration of traditional gender 
roles. Culture shifts: gender behavior. 
Traditional use of land./women 
empowerment.  
 


    


17a. Do you think women would have less work if 
water access was closer? 
 


No, the women always 
have work to do.  


N.A.  


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


N.A.  They may hunt less, but 
then they would hunt 


 


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  
 


Yes.  N.A.  


17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


N.A. Yes to be able to reach 
people in case of an 
emergency.  


 


17e. Women: would you keep cooking with 
fire or would you want an electric stove to 
cook quicker? 
What would you do with your freed up time? 
 


N.A. Yes, it is part of our 
culture. We will always 
keep cooking with fire.  
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18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 


   


18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
 
 


 
Yes, but those are far 
from the village so they 
are not worried. Those are 
the cemetary, the school 
and the spot reserved for 
a second landing strip.  
 


 
N.A. 


 


18b. Can you mark these on a map for us? 
 


  
 


  


19. Environmental: land (climate change, 
natural disasters). 


   


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


   


20. Environmental: land (wildlife protection 
and ecosystem shifts). 


   


20a. Where are your hunting grounds  
 
 
 
 
 
 
 


 
 
 
 
 
 


  


20b. can you mark them on a map for us? 
 


   


20c. Where are your fishing ground  
 


   


20d. Can you mark them on a map for us? 
 


   


20e. Are there rangers in your village? 
 


Yes. ,,  


Forest rangers help with forest monitoring 
and protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


Yes. 
 
 
 


,, 
 
 
 
 


 


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 


    


21a. Forest rangers: are baseline water 
quality measurements of the area possible?  
 
 


Yes, they have the 
capacity and the tools.  


N.A.  


21b. Are you okay with possible 
deforestation to build the solar, water and 
telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


For the goal of sustainable 
development of the 
village, yes.  


,,  
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22. Environmental: Land (discarding of 
waste/ waste management 
system/pollution, recycling) 


   


22a. Where do you discard of fuel carriers? We reuse the viles. N.A.  


22b. Are the fuel carriers brought back to the 
city. 


Yes sometimes they are 
refilled with fuel.  


N.A.  


22c. Where do you discard of empty 
batteries or old motors? 


 They throw it away in a 
specific trash ditch.  


,,  


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


   


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 
Would you use wood for other purposes? 
Like what? 
 
 
 
 


 No.  
 
 
 
 


,,  


23b. Would you help find materials to help 
build project objectives 
 


 Yes, some insist on 
getting paid for this, some 
say they don’t need to get 
paid for helping find 
materials.  


Yes.   


24. Environmental: potential for allowing 
research of land and biodiversity systems 
during project activities as an environmental 
safeguard. 


    


24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


 
 Yes, no problem.  
 


 
,, 


 


25. Socio-economic/ social participation/ 
social inclusion/ capacity gap analysis/ 
independence/ self-determination/  
ownership models. 


   


25a. Would any of the villagers like to work 
on the solar/ water or telecom energy 
project? 
Write down names. 


Yes, all participants Yes, if we are able to.   


25b. Would you like to upkeep (operation 
and maintenance) all these new projects 
yourself? 
 


Yes.  Yes.   


25c. Would you rather outside people get 
paid to do the building work? Or woud you 
like to help? 
 


Yes, but we would love to 
help with the building 
work.  


,,  


25d. Would you rather outside people get 
paid for general operation and maintenance? 
 


If it is minor 
maintentance, we can do 
it ourselves if we get 
trained and instructed in 
it. We would like to be as 
independent as possible 
because it takes a lot of 
time and money to get 


,,  
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people to the village for 
that.  


25e. Would you accommodate those people 
in your village? 
 


Yes.  Yes.   


25f. Would you like to be educated on how 
to maintain the solar panel, water networks 
and telecom in your village by yourselves? 
 


Yes.  Yes.   


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and 
noise.  


    


With the building activities, there might be 
some noise and dust production.  
 
 


   


26a. Would you be okay with this? 
 


We would have no 
problem with that.  


,, *If it is really 
loud noise or a 
lot of dust, 
preferably not 
close to the 
church or school 
during active 
hours. 


26b.Where would you not be okay with this? 
School for example? Other places? Mark for 
us on a map.  
 


Close to the school or 
church.  


,,  


26c. If you still experience grievance from 
this in other places, they would like you to 
tell them. Who would you want to go to? 


We would let the head 
captain know and then 
the remaining captains or 
basjas.  


We wold let the head 
captain know.  


 


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


    


What if you do decide to continue with these 
projects: if outsiders come to help with 
project building, and you get conflicts with 
them.  
 
27. Who would you tell about this? Or would 
you keep it to yourself? 
 


Same answer.  ,,  


28. Concluding statements.    


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
 
 
 
 
 


 
 
 


 


28a. I am content with the way things are. I don’t 
need energy or telecom 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  Disagree.  


28b. I am looking forward to the project Agree.  Neutral.   
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Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  Neutral.   


28d. I am worried about deforestation in this 
project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28e. I am worried about shifting of gender 
roles 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  Disagree.   


28f. I am worried that it won’t fit our way of 
life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  Disagree.   


28g. I am worried about the game/animals 
that will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  Disagree.   


28h. I trust that this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  Strongly agree.   


28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  Disagree.   


28j. I am not sure how I feel about this 
project.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  Neutral.   


28k. I would like to learn more about the 
different energy and telecom systems and 
how to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


strongly agree.  Agree.    


28l. Access to energy 24/7; 
Good. Why? 
Bad. Why? 
 


 Good.  Good.   


28m. Access to water 24/7 
Good. Why 
Bad. Why? 
 


Good.  Good.  


28n. Access to radio, internet and phones.  Good.  Good.   
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Good. Why 
Bad. Why 
 
 


 


 
 


Sipaliwini, tukusipan  


Krutu detaills 
 
Interviewer: R. Ronosemito. 
Village: Sipaliwini 
Men’s krutu 
Date: November 15th 2022 
Translator(s): Raan Tawadi/ Kap Esedino/ Thomas Podina.  
Participants: 15 men 
 
Women’s krutu 
Date: November 25th 2022.  
Translator(s): Raan Tawadi/ Sihi Ochtopatapo 
Participants: 15 women 
 


 


1. Social factor: baseline village info men women 
1a. How many people live in your village? 
 


Total of 179 inhabitants 


1b. How many households live in your 
village?  
 


39 households 


1c. How many houses? 
 


69 houses 


1d. How many males live in this village/ How 
many females/ How many children? 


94 men and 85 women. 


2. baseline energy, water and telecom usage   


2a. What energy systems does your village currently 
have? 
 
 


There is a central electricity line. There is a solar panel but only for the 
school, church and Tukusipan.  


2b. Does the village have a generator? 
 


 No.  


2c. If yes, do you use an electric cooking 
stove? 
 


No, they use clippers, 
telephones, televisions, 
freezers. 


 


2d. Do you use diesel motors for fuel 
generation?  
 


No dieselmotors. Sipaliwini does not have diesel generators.  


2e. How much do you need?  
 


NA  


2f. And what do you need it for? 
 


NA  


2g. Where do you get the oil from and who 
pays for it? 
 


NA  


2h. Do you use battery powered lamps  
 


Yes  ,, 


2i. Do you use kerosene lamps? 
 


No  


2j. Inside or outside your house? 
 


No ,, 
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2k. Do you use candles? How many  
 


No ,, 


2l. Do you have light at night and what do 
you use?  
 


Some use battery powered or solar panel powered headlights or 
flashlights.   
 
The main roads have solar panel powered lamps.  


2m. Where do you fetch your current 
drinking water?  
 


Tap water en durotank (in the 
rain season).  


,, 


2n. Are you able to save drinking water? 
 


Yes, in buckets by adding a lid 
with plastic on it.  


,, 


2o. What is the source of your current bath 
water? 
 


Tap water, river water. They prefer the tap water, because the river is far 
away.  


2p. Where do you bathe? 
 


They used to only bathe in the 
river, but now they mostly use 
tap water.  


In the river or by using the tap water.   


2q. What alternative water sources do you 
have? 
 


The river and creek water. In 
the rain season they use 
durotanks, because the creeks 
and rivers are often polluted 
and clouted in the rain season.  


,, 


2r. What is the current telecom operation system in 
the village  
 


ACT’s wifi for those who own a smartphone.  


2s. Do you have phone reception here? 
 


No.  


2t. Who is responsible for maintaining it? (write 
down names).  
 


ACT.  


2u. Do you have radio reception in the village? 
 


Yes, digital radio.  
But tareno media is not operational. ACT’s radio station for 
communication with LVT and MZ, is defect. 


2v. Do you own mobile phones? 
 


Most men.  Not more than half of the women.  


2w. Do you have internet connection? 
 


Not everyone.  Not everyone.  


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 
 


Most men. Not more than half of the women.  


2y. Wired internet via a computer or via a 
phone? 
 


They have internet via cellular 
phones. 


,, 


3. Demand assessment   


3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


Yes, mostly in Kwamalasamutu. ,, 


3b. Do you feel you need alternative energy options 
in your village? 
 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need electricity.  ,, 


3c.Do you feel that you need alternative clean 
water sources? 
Yes, we need it.  
We don’t need it, but we want it.  


Yes, we need cleaner water. 
They are content with the 
water they have but would like 
a better quality of water. 


 ,, 
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No, we don’t want it or need it. 
 


 


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need that.  ,, 


3e. Do you feel you need telephone service in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need that. 
 


 ,, 


3f. Do you feel you need internet access in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need that.  ,, 


3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 


Yes, very important. Kids that go to school will be able to study more in 
an environment with light. It is also very important for people who fall ill 
and for medical emergencies such a birth. After late hunting sessions they 
would love to have lights nearby the river.  
  


4. Physical wellbeing: health and nutrition 
status, food security and agricultural 
production 


  


4a. How do you currently keep food conserved? They smoke their meat and fish. 
(But this meat does not last 
very long, only a few days).  


,, 


4b. How do you feel about storing food and drinks 
in a fridge? 
 


Yes they would want a freezer 
to save drinks and food. 


,, 


4c. Comment on the following: 
If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree 
 


   


4d. I will only store my fruits and crops in the 
fridge 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Strongly agree.   ,, 


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly agree. ,, 


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


Strongly agree. Because they  
would like cold water after 
school time, after working on 
their agricultural plots or after 
hunting. But defintely to be 
able to save food for later.   


 ,, 


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


Yes. ,, 
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4h. Has your current drinking water caused 
illnesses? What kinds? 
 


We used to get ill, now less so.  We used to drink the water straight 
from the river. 


4i. Have people ever gotten seriously sick 
from contaminated water? 
 


Tummy aches, diahreea, 
couging and throwing up.  


Tummy ache and diahrreah.  


4j. Is diarrhea or pneumonia something 
villagers often deal with? 
 


Already answered.  ,, 


4k. What water source do you use for your 
agricultural plots? 
 


It depends on the rain (season).  ,, 


4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


NA NA 


4m. Do you have enough crops in the dry 
season? 
 


Not in the dry season. Plants 
don’t grow as well, we don’t 
have a good harvest during 
those times.  


No, because of the dry heat, the crops 
die.  


4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


There is no telecom (phone 
reception) available in 
Sipaliwini. They have to go to 
the clinic or Medische Zending 
(MZ). If MZ communicates with 
Paramaribo they use the ACT 
wifi system.  


We have to go and visit the MZ clinic.  


5. Physical wellbeing: leisure/device 
dependancy 


  


5a. Would you like a tv for entertainment 
Absolutely yes 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 
 
 


Neutral.  Yes 


5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Yes. Yes. 


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Disagree. Disagree. 


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


Yes, water, syrup and kasiri.  Yes, food and water and syrup or 
juices.  


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


  


6a. Will having more light in the village at night 
make you feel safer? 
Why? 


Yes, because we can know 
where we are walking at night 
and prevent accidents. And we 
can see better if we want to go 
to places.   


 
 


6b. Could you see snakes or other wild 
animals better with light at night? 


Yes.   
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6c. Comment on these statements: 
 
Having water access would make my life 
easier, because it is a lot of work (to fetch 
and cook water) and I could use my time for 
other things.  
 
Or 
 
I don’t really mind spending extra time 
fetching and cooking water.  
 


Access to water would make 
our lives easier. Because it is a 
lot of work to fetch water and 
we could use our time more 
productively.  


 


6d. I feel that personal phone access would make 
me feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


NA NA 


6e. Listening to the radio would ease my 
daily stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to 
on the radio? 
 


 We would feel happier and 
more relaxed with a radio. We 
would love to hear the news 
from other villagers and outside 
the country, and we would like 
to listen to music. 


 


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


   


7a. Would you eventually like electricity 
access right to your house.  
Or would central community lighting be 
enough for you. Why? 
 


We would prefer it to be right 
to our houses.  
 


 


7b. How many of you own a cellphone? 
How many of you would love to own one?  
 


Most men own a cell phone. 
The older men do not have a 
phone.  


5 of the women own a cell phone. 
Everybody would like to own a cell 
phone if there is a telecom option for 
it. the older women do not have a 
phone.  


7c. How many of you have no interest in 
owning one? 
 


Everyone would want one Everyone would want one.  


7d. How many of you own a radio or would 
love to own a radio? 
 


 They don’t have a radio, but 
three of the men have a 
speakerbox to play music. All 
the men with a smartphone 
have the Tareno Media 
application.  


 None of the women own a 
speakerbox or a radio. The ones that 
do own a smartphone have the Tareno 
Media Application installed.  


7e. How many of you have no interest in 
owning a radio? 
 


Everyone would want a radio.  Everyone would want a radio.  


7f. How many of you have ever personally 
used a computer? 
 


One man.  None of the women.  


7g. How many of you would love to learn 
how to use a computer? 


Everyone is interested.  Everyone is interested.  
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7h. How many of you have completely no 
interest in learning how to use a computer? 
 


Everyone is interested.  Everyone is interested.  


8. Socio-economic: existing businesses that 
could cover the operational and 
maintenance costs 


  


Once installed, the operational and 
maintenance costs of these projects, can be 
expensive.  
 
 
8a. With what businesses could you pay for 
it? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


The men say that ideally they 
would approach the 
government first, then NGO’s to 
help with operational costs. 
When more villagers have 
income, then they would be 
able to pay for it ourselves.  


The women would ideally pay for the 
operational costs as a village with the 
money they earn from selling arts and 
crafts, or other government work or 
from selling wild meat.  


 Overall their means of income are via: ACT rangers, health assistants, 
government work (gardeners, station chef LVT, BO’s, captains, basjas), 
artisans. They all understand that eventually they have to able to 
contribute money. 


8b. Would you want to pay for it together as 
a community?  
 


They acknowledge that together as a community they would be able to 
have enough money to contribute; if it is not enough, they would ask for 
help from ACT or the government. 


8c. Or would you rather only those that want 
to use energy, water or telecom pay for it? 
 


They could pay together as a community.  


Comment on these statements: 
 


  


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral. Neutral. 


8e. I do not want outside funding because 
we can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree. 


8f. We want to pay for the maintenance 
costs ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral, if we had enough 
income for it.  


,, 


8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree Strongly agree  


8h. Have you ever been promised funding for 
water or electricity before? By whom or 
what organization/political party? 
 


 Yes by several political parties 
such as NDP and ABOP. 


,, 


9. Socio-economic: creation of sustainable 
business opportunity 
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9a. Do you see tourism as a business 
opportunity for your village? 
 
 


Yes. 
 


,, 


9b. If yes, do you think more energy, water 
and telecom access would allow more 
tourists to visit your village? 
 


Yes. ,, 


10. Innovation or elevation of business 
opportunity/ use of new tools. 


   


10a. Would you work longer hours if you had 
(electric) light at night? 
 


NA NA 


10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 


We take our phones 
everywhere. But more to make 
videos and photos but also to 
listen to music. The only 
internet system is that of ACT.  


,, 


10c. If you didn’t have to fetch and cook 
water, what would you do with freed up 
time? Would you use this time to work on 
other things or would you use it to relax? 
 


 They used to spend 5 hours fetching 
and cooking water. With the extra 
time they have, they work on other 
things. They rest enough and still go to 
the river sometimes to take a bath.  


11. Social participation: social networks 
(feeling supported) 


  


11a. Do you feel excited about the potential of 
energy? 


Yes. Yes. 


11b. Do you feel excited about the potential 
of clean water systems? 


Yes. Yes. 


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


Yes. Yes. 


11d. Would you feel more supported if these 
projects came to your village? 
 


Yes. Yes. 


12. Social participation: rights (human rights 
and legal rights/access, justice). 


  


12a. Would you feel like you have equal rights as 
people in the city if you have access to water energy 
and telecom? 


NA. Was hard to understand, 
but eventually they did want 
the same rights as city people.  


NA 


To help frame for them: Comment on the 
following statements: 
 


  


12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree. 


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree. 


Elaborate 
 


  


13. Independence: personal development 
(educational status, access to quality 
education) 
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13a. Will energy create extended study 
hours? Would your kids be able to study 
more/longer with access to light? 
 


Yes. Yes. 


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water and telecom? 
 


 Yes. Yes. 


Water: 
13c.Men: how important is clean water in 
the village for you? 
 


Already answered. Illnesses 
would be prevented 


,, 


13d.Women: how important is clean water in 
the village for you? 
Very important. Not so important. 
Unimportant. 
Why? 
 


  


Telecom: In the city and other places in the 
world, kids have access to internet so they 
can learn and look up things they want to 
learn.  
 
13e. Would you want your kids to learn 
about the internet here as well? 
 


Yes. Yes. 


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 
 
 
 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


 
Yes. 
 
Agree. 
 
 
 
 
 
Agree 
 
 
 
 
 
 
 
 
 
Neutral. 
 
 
  


 
Yes.  
 
Neutral. 
 
 
 
 
 
Agree 
 
 
 
 
 
 
 
 
 
Neutral. 


14.Independence, self-determination 
(choices, autonomy) 


  


14a.Decision making process: How would you 
decide as a village if this project is feasible? 
 
 
 


 
 
Via krutus.  
 
 


 
,, 


14b.Would you vote to see if all villagers 
agree with the terms? 


Yes, we would see how many 
villagers agree 


,, 
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14c.What would the role of the captain be in 
this process? 
 


He leads the krutus, and makes 
sure that his knowledge and 
insights are understood by 
everyone and he makes the 
final decision with regard for 
the villagers’ opinions and 
votes.   


,, 


15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 


   


 
15a. Would you like to share your knowledge 
of traditional medicine with outsiders?  
 
 


 
no 


no 
 


15b.Do you see selling medicinal products as 
a business opportunity? 
 


Yes. Yes. 


16.Socio-cultural community: maintaining a 
traditional way of living 


  


16a. Do you think the energy, water and telecom 
projects would make you become a different 
person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


Yes. Yes. 


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree. 


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree. 


16d. I wouldn’t want my children to watch 
tv, I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree. 


17. Socio-cultural: promoting gender 
equality/ consideration of traditional gender 
roles. Culture shifts: gender behavior. 
Traditional use of land./women 
empowerment.  
 


   


17a. Do you think women would have less work if 
water access was closer? 
 


No NA 


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


NA They would hunt or fish less if they 
have a big catch. If they do go it would 
fill up a reserve. 


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  


yes NA 
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17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


NA Yes 


17e. Women: would you keep cooking with 
fire or would you want an electric stove to 
cook quicker? 
What would you do with your freed up time? 
 


NA Yes we would, it is part of our culture.  


18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 


  


18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
 
 


 
Yes, our nature reserve and the 
cemetary.  
 


,, 


18b. Can you mark these on a map for us? 
 


  
 


 


19. Environmental: land (climate change, 
natural disasters). 


  


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


Up until the bridge (towards 
the river) and partly at the 
airport 


,, 


20. Environmental: land (wildlife protection 
and ecosystem shifts). 


  


20a. Where are your hunting grounds  
 
 
 
 
 
 
 


 
 
 
LINK 
 
 


 


20b. can you mark them on a map for us? 
 


  


20c. Where are your fishing ground  
 


  


20d. Can you mark them on a map for us? 
 


  


20e. Are there rangers in your village? 
 


Yes.  


Forest rangers help with forest monitoring 
and protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


 
Yes. 
 
 
 


 
No.  
 
 
 


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 
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21a. Forest rangers: are baseline water 
quality measurements of the area possible?  
 
 


Rangers can do water quality 
measurement 


NA 


21b. Are you okay with possible 
deforestation to build the solar, water and 
telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Yes, no problem Yes, no problem.  


22. Environmental: Land (discarding of 
waste/ waste management 
system/pollution, recycling) 


  


22a. Where do you discard of fuel carriers? They have not had fuel carriers 
for a while now, because they 
don’t receive oil from the 
government anymore. The old 
fuel have been recycled to 
barbacot frames ( a frame they 
put over a fire for drying or 
cooking meat).  


 


22b. Are the fuel carriers brought back to the 
city. 


NA.  


22c. Where do you discard of empty 
batteries or old motors? 


 It is put away to a specific spot 
where waste is thrown. 


 


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


  


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 
Would you use wood for other purposes? 
Like what? 


 They would still use wood for 
cooking of water and food. 
 
 


,, 


23b. Would you help find materials to help 
build project objectives 
 


 Yes. ,, 


24. Environmental: potential for allowing 
research of land and biodiversity systems 
during project activities as an environmental 
safeguard. 


   


24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


 
  
No problem.  


 
 
No problem.  


25. Socio-economic/ social participation/ 
social inclusion/ capacity gap analysis/ 
independence/ self-determination/  
ownership models. 


  


25a. Would any of the villagers like to work 
on the solar/ water or telecom energy 
project? 
Write down names. 


Yes everyone indicated a 
willingness to join.  


,, 


25b. Would you like to upkeep (operation 
and maintenance) all these new projects 
yourself? 
 


Yes, but they need to be trained 
and paid for it.  


,, 
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25c. Would you rather outside people get 
paid to do the building work? Or woud you 
like to help? 
 


Yes, preferably together with 
outsiders. 


,, 


25d. Would you rather outside people get 
paid for general operation and maintenance? 
 


It depends. If it’s regarding 
things they can be trained in. if 
they cannot do it themselves, 
outsiders can come to help.  


,, 


25e. Would you accommodate those people 
in your village? 
 


Yes. ,, 


25f. Would you like to be educated on how 
to maintain the solar panel, water networks 
and telecom in your village by yourselves? 
 


Yes. Yes. 


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and 
noise.  


   


With the building activities, there might be 
some noise and dust production.  
 
 


  


26a. Would you be okay with this? 
 


Yes, for a short time period. 
Then its no problem. “because 
it for the development of our 
village.” 


 


26b.Where would you not be okay with this? 
School for example? Other places? Mark for 
us on a map.  
 


NA  


26c. If you still experience grievance from 
this in other places, they would like you to 
tell them. Who would you want to go to? 


The village leaders.  


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


   


What if you do decide to continue with these 
projects: if outsiders come to help with 
project building, and you get conflicts with 
them.  
 
27. Who would you tell about this? Or would 
you keep it to yourself? 
 


We would notify the traditional 
leaders. First the captain, then 
the basjas. 


 


28. Concluding statements.   


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
 
 
 
 
 


 
 
 


28a. I am content with the way things are. I don’t 
need energy or telecom 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  


28b. I am looking forward to the project Neutral- agree. Agree. 
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Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree. 


28d. I am worried about deforestation in this 
project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree. 


28e. I am worried about shifting of gender 
roles 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree. 


28f. I am worried that it won’t fit our way of 
life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree. 


28g. I am worried about the game/animals 
that will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree. 


28h. I trust that this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral. Agree. 


28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree. 


28j. I am not sure how I feel about this 
project.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral. Disagree. 


28k. I would like to learn more about the 
different energy and telecom systems and 
how to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree. 


28l. Access to energy 24/7; 
Good. Why? 
Bad. Why? 
 


Good. Good.  


28m. Access to water 24/7 
Good. Why 
Bad. Why? 
 


Good. Good. 


28n. Access to radio, internet and phones.  Good. Good. 
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Good. Why 
Bad. Why 
 
 


 
 


Kwamalasamutu  


Krutu detaills 
 
Interviewer: J. Nieuwendam 
Village: Kwamalasamutu 
Date: November 13th 2022, women’s krutu 
Translator(s): Virgil, Juf Susan, Phildas.  
Participants: 27 women 
 
Date: November 25th 2022. Men’s krutu. 
Translator(s): Airi  
Participants: 15 men 
 


 


1. Social factor: baseline village info men vrouwen 


1a. How many people live in your village? 
 


  


1b. How many households live in your village?  
 


  


1c. How many houses? 
 


  


1d. How many males live in this village/ How 
many females/ How many children? 


  


2. baseline energy, water and telecom usage   
2a. What energy systems does your village currently 
have? 
 
 


 There is generator that runs on 
diesel. Some people don’t have 
electricity at all. If there is no 
diesel, they can’t use the freezer. 
There needs to be 24 hour 
electricity. The current electricity 
is irregular, breaking their current 
freezer and causing meat to go 
bad frequently. 


2b. Does the village have a generator? 
 


They have electricity with the 
generator, but it’s very irregelar. 
Meat goes bad easily.  
 


yes 


2c. If yes, do you use an electric cooking stove? 
 


 Some dont have any electric 
appliances. Some have a freezer, 
washing machine, rice cooker, tv, 
charger, batteries and flashlights.  


2d. Do you use diesel motors for fuel 
generation?  
 


Yes, they have 7 barrels of diesel 
oil for 3 months 


yes 


2e. How much do you need?  
 


They need at least 10 or 12 a 
month.  


 


2f. And what do you need it for? 
 


For the generator and for usage 
of the excavator.  


Machine washer, rice cooker, tv. 
 


2g. Where do you get the oil from and who pays 
for it? 


 Oil is from the government, 
they pay for it.  
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2h. Do you use battery powered lamps  
 


They use Flashlights that have 
battery chargers. 
 


 ,, 


2i. Do you use kerosene lamps? 
 


No, kerosene is expensive. no 


2j. Inside or outside your house? 
 


no 
 


no 


2k. Do you use candles? How many  
 


No, the house can easily burn 
down.  


 


2l. Do you need light at night and what do you 
use?  
 


They have battery powered 
flashlights and busu kandra at 
night.  


,, 


2m. Where do you fetch your current drinking 
water?  
 


They dont have tap water at the 
school and the more rural 
houses.  
 
The men would really like easy 
access to clean water 24/7. 
 


They currently fetch their drinking 
water from the river, collected 
rain water and the creek. A 
durotank collects the rainwater. 
They dont have a means to purify 
the water.  
 


2n. Are you able to save drinking water? 
 


Yes via a durotank and a barrel.  
 


,, 


2o. What is the source of your current bath 
water? 
 


In tapwater which is spring 
water. After hunting they bathe 
in the river if its still light 
outside.  


They bathe in the river or in the 
creek. When they are feeling lazy, 
they will use tap water.  


2p. Where do you bathe? 
 


,, 
 


,, 


2q. What alternative water sources do you 
have? 
 


  
 


Rain water in durotank. 
Warm water is used when people 
are ill. 
A woman mentioned she cant 
reach the foot of the mountain so 
she has an old barrel that she 
uses.  


2r. What is the current telecom operation system in 
the village  
 


 
 


There is a tower, but they think it 
is owned by tourists or telesur. 
They don’t know.  
 


2s. Do you have phone reception here? 
 


 
Yes.  


Yes they do, but not all women 
have access to it. some have a 
phone. Mostly bought buy their 
sons or their husbands or fathers. 


2t. Who is responsible for maintaining it? (write down 
names).  
 


Keiki Philipus.  Nobody in the village is 
responsible for this. People from 
the city come, from telesur. 
Sometimes it takes a long time 
before they come.  


2u. Do you have radio reception in the village? 
 


no 
 


no 


2v. Do you own mobile phones? 
 


Yes, alle men have phones but 
don’t always have call credits.  
 


10 of the women have phones. 
They buy from Phildas, people 
send call credits for them. They 
call to the city.  


2w. Do you have internet connection? 
 


yes 
 


No, they dont know what it is.  


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 


2x.  
 


No, they have never been on the 
internet and most of them don’t 
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 know what it is. Someone knows 
of ‘faceboekoe’ (facebook). 
Another person who works for 
ACT knows of facebook, youtube 
and whatsapp.  


2y. Wired internet via a computer or via a 
phone? 
 


Nobody has a computer. They dont know what a computer 
is, Jesselien does know because of 
work. 


3. Demand assessment 3. Demand assessment, wat is de 
vraag.  


 


3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


One man has been to French-
Guiana where he has seen 
villages with 24/7 energy. 
 


No, only Jesselien knows solar 
panels. 


3b. Do you feel you need alternative energy options in 
your village? 
 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, they need it and want solar 
panels.  


Yes, they need it. Children need to 
be able eat well before they go to 
school.  


3c.Do you feel that you need alternative clean water 
sources? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it. Spring water is 
not fully clean yet. People from 
the city need to be able to drink 
it as well, just like bottled water.  
 


Clean water is needed. One of the 
women prompted that it is the 
cause of her granddaughter 
becoming very ill.  
 


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes we need it to listen to music 
and the news. 
 


,, 


3e. Do you feel you need telephone service in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 
Telecom is the most important 
project for them. They want to 
be able to contat far away 
family. That is why it is 
important for them to have 
credit to be able to use their 
phones.  


Yes we need it to call family or to 
check other news or messages.  


3f. Do you feel you need internet access in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes we need it,  
 
“The tower is working too slow, 
we need 4G internet” 
They say their current internet is 
too slow.  
 


Beltegoed is niet genoeg voor 
internet, ze willen een sneller 
systeem.  


3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 
 
 
 
 
 


Yes very important. 
 


Yes very important.  
It is a problem for them at night. 
They say they can fall and get hurt, 
It would help children can study at 
night and they would have meat 
so that they children can eat well 
before they go to school or help 
with household tasks when it’s 
dark.  
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4. Physical wellbeing: health and nutrition 
status, food security and agricultural production 


  


4a. How do you currently keep food conserved? We give leftovers to our dogs or 
ducks or family. 


We roast the food on fire, we salt 
our dishes. Sometimes we don’t 
have enough salt and the food 
goes bad.  


4b. How do you feel about storing food and drinks in a 
fridge? 
 


Would be great to store food 
fort the kids 24/7. Now they are 
not able to because a lot goes 
bad. 
 


They would love that, it would 
make their life easier. 


4c. Comment on the following: 
If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree 
 


Strongly agree. There are 150 
freezers in the villagers. Without 
freezers they cant care for their 
children they way they would 
like to.  
 


Strongly agree. To store drinks, 
fruits and meat. 


4d. I will only store my fruits and crops in the 
fridge 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree 
 


,, 


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly agree 
 


- 


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


Already answered. Already answered. 


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


Yes Yes, because the reserve food is 
quickly used up and families are 
big. 


4h. Has your current drinking water caused 
illnesses? What kinds? 
 


diahrreah Their current drinking water is free 
from disease, they are used to the 
water. All the river and creek 
water can get dirty in the rain 
season. If you drink that, you can 
get sick.  


4i.Have people ever gotten seriously sick from 
contaminated water? 
 


 Yes, especially in the rain season 
all their water gets contaminated.  


4j. Is diarrhea or pneumonia something villagers 
often deal with? 
 


- Geen longontsteken, wel diarree.  


4k. What water source do you use for your 
agricultural plots? 
 


Natural, rain water Nature takes care of it. 


4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


  


4m. Do you have enough crops in the dry 
season? 
 


There is no water in the dry 
season.  
 


Crops die in the dry season.  
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4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


We bring people in a hammock 
to the clinic. For example with a 
labaria snake bite, we call them 
and then bring the person to a 
village with a clinic.  
 


We go to the clinic. If the clinic 
can’t help, then we go to the 
Medische Zending. They reach 
them via the brother nurse who 
calls the city.  


5. Physical wellbeing: leisure/device 
dependancy 


5. Fysieke wellbeing: 
entertainment/ device 
dependancy 


 


5a. Would you like a tv for entertainment 
Absolutely yes 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 
 
 


Yes, absolutely. We want to 
have access to the news so we 
can know what is happening in 
the world.  
 
 
 
 


Yes, absolutely. We want to follow 
foreign news.  


5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Yes, absolutely 
 


Yes, absolutely. They want to hear 
foreign and Surinamese news.  


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


 They want the tv and would watch 
during quiet times.  


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


yes yes 


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


6. Emotionele wellbeing: 
veiligheid, tevredenheid, stress 
levels. 


 


6a. Will having more light in the village at night make 
you feel safer? 
Why? 


 
 
 


 


6b. Could you see snakes or other wild animals 
better with light at night? 
 


Yes. Yes, a lot of accidents happen at 
night. Dog bites, snakes, 
accidentally stepping on frogs, 
insects and cockroaces. They are 
afraid of ‘monsters’ at night.   


6c. Comment on these statements: 
 
Having water access would make my life easier, 
because it is a lot of work (to fetch and cook 
water) and I could use my time for other things.  
 
Or 
 
I don’t really mind spending extra time fetching 
and cooking water.  
 


Yes, easier. The women would like a service 
where they dont have to go back 
and forth to fetch water. They 
would always like to have clean 
water as a reserve. Sometimes 
there is no water left from 6pm 
onwards.  


6d. I feel that personal phone access would make me 
feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 


 Not relevant. They always feel safe 
in the village.  
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Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


6e. Listening to the radio would ease my daily 
stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to on 
the radio? 
 


Yes. They would like to hear the 
news.  
 
Tareno, M: yes, but they listen 
to the radio via the cellular 
phone. And older people don’t 
know how to do that (they need 
a radio).  


Yes. We would like to hear the 
news.  


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


   


7a. Would you eventually like electricity access 
right to your house.  
Or would central community lighting be enough 
for you. Why? 
 


 
 
 
 


 


7b. How many of you own a cellphone or would 
love to own a cellphone? 
 


Already answered. All the men 
own a cell phone 


Already answered. 10 of the 
women.  


7c. How many of you have no interest in owning 
a cell phone? 
 


Men already have one. Everybody wants a phone. 


7d. How many of you own a radio of would love 
to own a radio? 
 


Everyone would love to own one 
 


Everyone would love to own one. 


7e. How many of you have no interest in 
owning a radio? 
 


NA NA 


7f. How many of you have ever personally used 
a computer? 
 


nobody 
 


nobody 


7g. How many of you would love to learn how 
to use a computer? 
 


The younger men would all like 
to learn. They would like their 
children to learn it. 


The older women have no interest 
in it, but would like their 
grandchildren to learn. Younger 
women would like to learn so that 
they can help their children.  


7h. How many of you have completely no 
interest in learning how to use a computer? 
 


The elders The elders. 


8. Socio-economic: existing businesses that 
could cover the operational and maintenance 
costs 


  


Once installed, the operational and 
maintenance costs of these projects, can be 
expensive.  
 
 
8a. With what businesses could you pay for it? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Men would want to sell 
souvenirs like a bow and arrow, 
hunted game or hustle in other 
ways to make money. 


Most of the women don’t have 
money to pay for it.  Some of the 
women that do work, could pay.  


8b. Would you want to pay for it together as a 
community?  
 


Everyone wants to pay a little 
bit.  
 


Yes, We could do it if we all pay 
together. If there is a social affairs 
person for it.  
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8c. Or would you rather only those that want to 
use energy, water or telecom pay for it? 
 


Yes, people who use it have to 
pay for it. 


Yes, people who use it have to pay 
for it.  


Comment on these statements: 
 


  


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree, all family members that 
are coming to visit us and other 
tourists could pay for it. 


Agree. 


8e. I do not want outside funding because we 
can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Stronlgy agree Agree.  


8f. We want to pay for the maintenance costs 
ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


agree Agree 


8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree Strongly agree. 
The younger people need to be 
trained.   


8h. Have you ever been promised funding for 
water or electricity before? By whom or what 
organization/political party? 
 


 Yes, the political party NDP 
promised electricity and water.  


9. Socio-economic: creation of sustainable 
business opportunity 


  


 
9a. Do you see tourism as a business 
opportunity for your village? 
 
 


 
Yes. 


Yes, they are interested but 
tourists dont always want to buy 
from them (jewelry).  


9b. If yes, do you think more energy, water and 
telecom access would allow more tourists to 
visit your village? 
 


Yes. Yes, because it is not fun if there is 
no electricy and clean water for 
them.  


10. Innovation or elevation of business 
opportunity/ use of new tools. 


   


10a. Would you work longer hours if you had 
(electric) light at night? 
 
 
 
 
 


 
 
 
 


 


10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 
 


 
 


 


10c. If you didn’t have to fetch and cook water, 
what would you do with freed up time? Would 


NA First they didnt understand the 
question. But later one answered 
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you use this time to work on other things or 
would you use it to relax? 
 


that she would work more. 
Another said she would relax 
more.  


11. Social participation: social networks (feeling 
supported) 


  


11a. Do you feel excited about the potential of energy? Yes. 
 


Yes. 


11b. Do you feel excited about the potential of 
clean water systems? 


Yes. Yes. 


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


yes Yes. 
One woman said she lives far and 
has to carry water even further 
and there is no reception where 
she lives.  


11d. Would you feel more supported if these 
projects came to your village? 
 


  


12. Social participation: rights (human rights 
and legal rights/access, justice). 


  


12a. Would you feel like you have equal rights as 
people in the city if you have access to water energy 
and telecom? 


  


To help frame for them: Comment on the 
following statements: 
 


  


12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


Elaborate 
 


  


13. Independence: personal development 
(educational status, access to quality education) 


  


13a. Will energy create extended study hours? 
Would your kids be able to study more/longer 
with access to light? 
 


Yes Yes, they can do homework at 
night that way.  


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water and telecom? 
 


Strongly agree. This is very 
important to them.  


Yes, if they are like Miss Susan, 
then definitely. With water, light 
and telecom there is a higher 
chance for teachers to actually 
stay.  


Water: 
13c.Men: how important is clean water in the 
village for you? 
 


  


13d.Women: how important is clean water in 
the village for you? 
Very important. Not so important. 
Unimportant. 
Why? 
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Telecom: In the city and other places in the 
world, kids have access to internet so they can 
learn and look up things they want to learn.  
 
13e. Would you want your kids to learn about 
the internet here as well? 
 


Already answered. yes  


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


 
 
 
 
 
Strongly disagree. 
 
 
 
 
Strongly agree. 
 
 
 
Strongly disagree. 


 


14.Independence, self-determination (choices, 
autonomy) 


  


14a.Decision making process: How would you decide 
as a village if this project is feasible? 
 
 
 


 
 
 
 
 
 
 


The traditional leaders. 


14b.Would you vote to see if all villagers agree 
with the terms? 
 


  


14c.What would the role of the captain be in 
this process? 
 


  


15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 


15. Socio-culturele community: 
highlighting traditionele 
geneeswijzes. 
Socio-economisch.  
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15a. Would you like to share your knowledge of 
traditional medicine with outsiders?  
 
 


 
We can share our traditional 
medicine in the sense that they 
can come to the clinic to be 
treated.  
 
That is no problem, we want to 
help people that are ill, because 
death is definitive.  
 
Wukta, shaman; 
In 2008 somebody who had 
prostate cancer came from 
abroad (French Guiana) About 5 
people per year call from the 
city. Maroons also called him for 
medicine. He then sends the 
medicine against payment. If 
people come for work, they seek 
him for medicine. He mentioned 
that in the last IDB mission he 
also gave advice and sold 
medicine to people.  
 


 
 


15b.Do you see selling medicinal products as a 
business opportunity? 
 


We already do that.   


16.Socio-cultural community: maintaining a 
traditional way of living 


  


16a. Do you think the energy, water and telecom 
projects would make you become a different person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
 
 


 


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. Change needs 
to occur in their language and 
the young people need to have 
access to the rest of the world. 
“Our future needs to become 
better. “ 


Strongly disagree.  


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree. 


16d. I wouldn’t want my children to watch tv, 
I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Watching tv would be okay. 
Neutral.  


Strongly agree. First playing 
outside, then watching tv inside.  


17. Socio-cultural: promoting gender equality/ 
consideration of traditional gender roles. 
Culture shifts: gender behavior. Traditional use 
of land./women empowerment.  
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17a. Do you think women would have less work if 
water access was closer? 
 


 
 


 


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


With 24/7 electricity they would 
buy a circular saw and a planer 
to make planks all day. We want 
to work so we can support our 
kids. “We want learn more, we 
want to know more.”  


If they could store meat in the 
freezer, they would not have to go 
out to hunt every day. Only if the 
meat stores go down, they would 
have to hunt.  It is important that 
there is meat for children that go 
to school. The way it is now we 
often have to throw away meat 
that has gone bad.  


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  
 


We can’t because we don’t have 
any money, but we would want 
to buy it. When we are hunting 
we can call our women in case 
something happens. 


 


17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


 Yes. All of the women would want 
to be able to call their family.   


17e. Women: would you keep cooking with fire 
or would you want an electric stove to cook 
quicker? 
What would you do with your freed up time? 
 


  


18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 


  


18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
 
 


 
 
 


 


18b. Can you mark these on a map for us? 
 


  
 


 


19. Environmental: land (climate change, 
natural disasters). 


  


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


Everywhere.  Floods are frequent near by the 
creek, our agricultural plots and 
close to the river.  


20. Environmental: land (wildlife protection and 
ecosystem shifts). 


  


20a. Where are your hunting grounds  
 
 
 
 
 
 
 


 
 
 
 
 
 


 


20b. can you mark them on a map for us? 
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20c. Where are your fishing ground  
 


  


20d. Can you mark them on a map for us? 
 


  


20e. Are there rangers in your village? 
 


  


Forest rangers help with forest monitoring and 
protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


The men will let us know when 
they want to. Right now most of 
them want to be able to hustle 
and have the freedom to do 
business with selling animals, 
like they are used to doing.  


None of the women are not 
interested, except for a woman 
named Zen.  


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 


21. Milieu: land (flora en fauna, 
water bescherming/ 
ontbossing).  


 


21a. Forest rangers: are baseline water quality 
measurements of the area possible?  
 
 


  


21b. Are you okay with possible deforestation 
to build the solar, water and telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


For the purpose of getting 
electricity, they are okay with it.  
 


 


22. Environmental: Land (discarding of waste/ 
waste management system/pollution, 
recycling) 


22. Milieu: land (weggooien van 
vuil, vervuiling, recycling) 


 


22a. Where do you discard of fuel carriers? They use the fuel carriers, cut it 
in half and make a square shape 
out of it to be used as a pan or 
as a collector of water when 
they are baking bread.  


 


22b. Are the fuel carriers brought back to the 
city. 


No. 
 


 


22c. Where do you discard of empty batteries 
or old motors? 


Men use lead from batteries as 
fishing weights. 
Sometimes they throw batteries 
in the forest or bury it in the 
ground.  
They store the parts of old 
motors or repair it if possible.  


Old batteries are used as counter 
weight for pressing cassava.  


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


  


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 
Would you use wood for other purposes? Like 
what? 
 
 


  
 
 
 


 


23b. Would you help find materials to help 
build project objectives 
 


Yes, but with the help of modern 
machines like ATV’s. “We don’t 
want to carry heavy items  
ourselves. “ 


 


24. Environmental: potential for allowing 
research of land and biodiversity systems 
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during project activities as an environmental 
safeguard. 
24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


 
  
 


 


25. Socio-economic/ social participation/ social 
inclusion/ capacity gap analysis/ independence/ 
self-determination/  
ownership models. 


  


25a. Would any of the villagers like to work on 
the solar/ water or telecom energy project? 
Write down names. 


Yes, if they get paid for it.   


25b. Would you like to upkeep (operation and 
maintenance) all these new projects yourself? 
 


  


25c. Would you rather outside people get paid 
to do the building work? Or woud you like to 
help? 
 


yes  


25d. Would you rather outside people get paid 
for general operation and maintenance? 
 


yes  


25e. Would you accommodate those people in 
your village? 
 


yes  


25f. Would you like to be educated on how to 
maintain the solar panel, water networks and 
telecom in your village by yourselves? 
 


  


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and noise.  


   


With the building activities, there might be 
some noise and dust production.  
 
 


  


26a. Would you be okay with this? 
 


Not if somebody is ill. 
We would be okay with it if it is 
temporary and not all day, every 
day.  
 


 


26b.Where would you not be okay with this? 
School for example? Other places? Mark for us 
on a map.  
 


We would rather not have a lot 
of noise during school time.  


 


26c. If you still experience grievance from this in 
other places, they would like you to tell them. 
Who would you want to go to? 


The village’ s traditional leaders.  The village leaders.  


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


   


What if you do decide to continue with these 
projects: if outsiders come to help with project 
building, and you get conflicts with them.  


They would let the granman 
know.  


They would let the granman know.  
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27. Who would you tell about this? Or would 
you keep it to yourself? 
 


28. Concluding statements.   


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
 
 
 
 
 
 


 


28a. I am content with the way things are. I don’t need 
energy or telecom 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree Strongly disagree. 


28b. I am looking forward to the project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly Agree 
 


Strongly agree. 


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree  


28d. I am worried about deforestation in this 
project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


NA.   


28e. I am worried about shifting of gender roles 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree  


28f. I am worried that it won’t fit our way of life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Agree. We are afraid that the 
children for example will not do 
homework and instead wil be 
fixed to screens. “We will have to 
watch our kids.” On school days 
screans until 10pm. We will have 
to send them to bed on time. 


28g. I am worried about the game/animals that 
will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


28h. I trust that this project will be good for my 
village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. 
 


Strongly agree. 


28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. 
 


Strongly disagree. 


28j. I am not sure how I feel about this project.  Disagree. Disagree. 
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Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 


28k. I would like to learn more about the 
different energy and telecom systems and how 
to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


  


28l. Access to energy 24/7; 
Good. Why? 
Bad. Why? 
 


Good.  Good.  


28m. Access to water 24/7 
Good. Why 
Bad. Why? 
 


Good.  Good.  


28n. Access to radio, internet and phones.  
Good. Why 
Bad. Why 


Good.  Good.  


   


 


Kawemhakan   
Krutu detaills 
 
Interviewer: J. Nieuwendam 
Village: Kawemhakan 
Men’s krutu 
Date: February 18th 2023.  
Translator(s): Arnold 
Participants: 4 
 
Women’s krutu 
Date: February 18th 2023.   
Translator(s): Arupa 
Participants: 20 women 
 


  


1. Social factor: baseline village info men women Comments 


   General 
observations/ 
comments: 
The village is 
more 
westernized 
financially better 
off than the 
other villages. A 
lot of the kids of 
the village are 
born in French-
Guyanan and go 
to there. The 
parents get 
monthly child 
benefits. The 
village has ATV 
cars available.  


1a. How many people live in your village? 300   
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1b. How many households live in your 
village?  
 


50   


1c. How many houses? 
 


60  The houses are a 
modern western 
style made from 
stone and wood.  


1d. How many males live in this village/ How 
many females/ How many children? 


60 mannen   


2. baseline energy, water and telecom usage    


2a. What energy systems does your village currently 
have? 
 
 


A generator is present.    


2b. Does the village have a generator? 
 


 Yes.    


2c. If yes, do you use an electric cooking 
stove? 
 


   


2d. Do you use diesel motors for fuel 
generation?  
 


Yes.   


2e. How much do you need?  
 


9 viles per month.    


2f. And what do you need it for? 
 


   


2g. Where do you get the oil from and who 
pays for it? 
 


The government pays for 
it, they get it per boat via 
Albina.  


,,  


2h. Do you use battery powered lamps  
 


No. They have 
rechargable headlights.  


 ,,  


2i. Do you use kerosene lamps? 
 


No.  ,,  


2j. Inside or outside your house? 
 


   


2k. Do you use candles? How many  
 


Only when they go 
hunting.  


,,  


2l. Do you have light at night and what do 
you use?  
 


Yes, from the generator.  ,,  


2m. Where do you fetch your current 
drinking water?  
 


They fetch river water as a 
bucket for drinking water. 
It is about a 30 minute 
walk to the river.  
 
They have tap water, but 
that is not accessible in 
the dry season.  


,,  


2n. Are you able to save drinking water? 
 


In a bucket with a lid.  ,,  


2o. What is the source of your current bath 
water? 
 


 
In the river. 


,,  


2p. Where do you bathe? 
 


In the river.  
 


,,  
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2q. What alternative water sources do you 
have? 
 


  
They also use rainwater to 
drink and cook with.  


 ,,  


2r. What is the current telecom operation system in 
the village  
 


Digicel and Telesur.  ,,  


2s. Do you have phone reception here? 
 


Yes but there is not 
always reception, 
especially when there is a 
lightning storm.  


,,  


2t. Who is responsible for maintaining it? (write 
down names).  
 


 ,,  


2u. Do you have radio reception in the village? 
 


No, the radio transmitter 
is broken.  


,,  


2v. Do you own mobile phones? 
 


Yes.  ,,  


2w. Do you have internet connection? 
 


Sometimes, it takes 
money to buy phone 
credits. They don’t have 
enough money.  


,,  


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 
 


The younger people have 
been on the internet, but 
not the older people (men 
and women).  


6 women in total.  


2y. Wired internet via a computer or via a 
phone? 
 


Via their phones.  ,,  


3. Demand assessment    


3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


They have only seen in it 
in French-Guyana.  


,,  


3b. Do you feel you need alternative energy options 
in your village? 
 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 
We need ice to freeze or 
food such as fish. We buy 
ice in French-Guyana.  


 ,,  


3c.Do you feel that you need alternative clean 
water sources? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


  
Yes, we need it.  


 Yes, because then they 
will stay healthy 
without diarrhea. 


 


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it. Yes, we need it to be 
able to listen to the 
news and music.   


 


3e. Do you feel you need telephone service in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 
Yes, we need it to call 
family in the United 
States, Paramaribo, the 
Netherlands, French-
Giyana, and in 
Kwamalasamutu.  


 
Yes, we need it to call 
family and to know 
what happens in other 
villages. If they get lost 
in the forest, they will 
also be able to call 
someone.   
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3f. Do you feel you need internet access in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 
Yes, we need it. 
 


  
Yes, we need it!  
The kids will be able to 
learn things on the 
internet.  
They would be able to 
do online banking or 
access their 
government papers 
from CBB (Centraal 
Bureau voor 
Burgerzaken, Central 
Bureau for civil affairs 


 


3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 
 
 
 
 
 


 Yes, very important.  
-If they went out hunting 
they can clean the catch 
at night. 
-For parties. 
-The barber would also be 
able to work at night.  


Yes, very important.  
The kids can do 
homework and we 
could see if there are 
snakes.   
 


 


4. Physical wellbeing: health and nutrition 
status, food security and agricultural 
production 


   


4a. How do you currently keep food conserved? They salt and smoke their 
fish. But the freezer would 
be the best place.  


Smoking or in the 
fridge. 


 


4b. How do you feel about storing food and drinks 
in a fridge? 
 


They already do that. 
They have freezers, but 
not enough capacity to 
store all their food.  


,,  


4c. Comment on the following: 
If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree 
 


Strongly agree.  Strongly agree.  
They also sell fresh fish.   


 


4d. I will only store my fruits and crops in the 
fridge 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 NA    


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


They already do.   


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


 NA. already have 
freezers. 


   


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


 Yes without a fridge, 
food goes bad within 2 
days. 
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4h. Has your current drinking water caused 
illnesses? What kinds? 
 


Diarrhea, especially in the 
rain season when the tide 
is high. 


Diarrhea, vomiting, 
bacterial diseases. 


 


4i.Have people ever gotten seriously sick 
from contaminated water? 
 


 If there is heavy 
rainfall, then people get 
seriously ill from the 
tap water. 


 


4j. Is diarrhea or pneumonia something 
villagers often deal with? 
 


Already answered.   


4k. What water source do you use for your 
agricultural plots? 
 


NA   


4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


NA NA  


4m. Do you have enough crops in the dry 
season? 
 


NA   


4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


For emergencies, an 
aeroplane can be 
chartered to the city 
hospitals. We call the 
clinic by phone. 


By calling the clinic.  


5. Physical wellbeing: leisure/device 
dependancy 


   


5a. Would you like a tv for entertainment 
Absolutely yes 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 
 
 


Yes, absolutely.  Yes, absolutely.   


5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Yes, absolutely.  Yes absolutely for local 
and international news. 


 


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Disagree. We would only 
watch the news or 
documentaries.  


We would only watch 
when we are resting or 
learning new things like 
making a roti dish. 


 


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


N.A.   


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


   


6a. Will having more light in the village at night 
make you feel safer? 
Why? 


N.A. 
They feel safe when all 
the light is off at night 
when the go to bad.  


 
 


 


6b. Could you see snakes or other wild 
animals better with light at night? 
 


Yes. Yes.  


6c. Comment on these statements: 
 


 Yes it is heavy and a lot 
of work. 
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Having water access would make my life 
easier, because it is a lot of work (to fetch 
and cook water) and I could use my time for 
other things.  
 
Or 
 
I don’t really mind spending extra time 
fetching and cooking water.  
 


6d. I feel that personal phone access would make 
me feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


N.A. they all have phones.  N.A.  


6e. Listening to the radio would ease my 
daily stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to 
on the radio? 
 


 Yes absolutely. We would 
want to hear the news. 


Yes, absolutely. The 
national and 
international news. 


 


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


    


7a. Would you eventually like electricity 
access right to your house.  
Or would central community lighting be 
enough for you. Why? 
 


 
 
N.A. 


  


7b. How many of you own a cellphone? 
How many of you would love to own one?  
 


N.A. 
All krutu participants have 
phones.  


  


7c. How many of you have no interest in 
owning one? 
 


   


7d. How many of you own a radio or would 
love to own a radio? 
 


 N.A. One person owns a 
radio.   


 


7e. How many of you have no interest in 
owning a radio? 
 


   


7f. How many of you have ever personally 
used a computer? 
 


The older men have not, 
but the younger people in 
the village have. 


All participants.  


7g. How many of you would love to learn 
how to use a computer? 
 


They would want younger 
people to learn. 


Everyone wants to 
learn. 


 


7h. How many of you have completely no 
interest in learning how to use a computer? 
 


The eleders have no 
interest. 


N.A.  


8. Socio-economic: existing businesses that 
could cover the operational and 
maintenance costs 
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Once installed, the operational and 
maintenance costs of these projects, can be 
expensive.  
 
 
8a. With what businesses could you pay for 
it? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 
 
By hustling: selling fish, 
selling souvenirs to 
tourists, sawing planks, 
and making wooden 
furniture. 


By hustling, selling food 
like bami goreng dishes 
or selling fish. 


 


8b. Would you want to pay for it together as 
a community?  
 


No, everyone would have 
to pay individually. 


,,  


8c. Or would you rather only those that want 
to use energy, water or telecom pay for it? 
 


Yes, they would prefer 
payment per household. 


,,  


Comment on these statements: 
 


   


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  ,,  


8e. I do not want outside funding because 
we can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  ,,  


8f. We want to pay for the maintenance 
costs ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  ,,  


8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  
Especially the younger 
people in the village will 
have to learn this.  


,,   


8h. Have you ever been promised funding for 
water or electricity before? By whom or 
what organization/political party? 
 


 Yes, a lot of promises 
have been made. They do 
not want to name who 
made promises to them.  


,,  


9. Socio-economic: creation of sustainable 
business opportunity 


   


 
9a. Do you see tourism as a business 
opportunity for your village? 
 
 


 
Yes, they would like to sell 
souvenirs to the tourists 
or give tours. 


 
Yes, they would like to 
sell food and cook for 
the tourists. 


 


9b. If yes, do you think more energy, water 
and telecom access would allow more 
tourists to visit your village? 
 


yes, but good sanitary 
accomodations would be 
needed.  


Yes, more tourists 
would come. 


 


10. Innovation or elevation of business 
opportunity/ use of new tools. 
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10a. Would you work longer hours if you had 
(electric) light at night? 
 
 
 
 
 


 
 
 
 


  


10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 
 


 
 


  


10c. If you didn’t have to fetch and cook 
water, what would you do with freed up 
time? Would you use this time to work on 
other things or would you use it to relax? 
 


 They would relax more, 
yes. 


 


11. Social participation: social networks 
(feeling supported) 


   


11a. Do you feel excited about the potential of 
energy? 


Yes, very excited.  ,,  


11b. Do you feel excited about the potential 
of clean water systems? 


Yes very excited.  ,,  


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


Yes, very excited.  ,,   


11d. Would you feel more supported if these 
projects came to your village? 
 


Yes, very supported.  ,,  


12. Social participation: rights (human rights 
and legal rights/access, justice). 


   


12a. Would you feel like you have equal rights as 
people in the city if you have access to water energy 
and telecom? 


Yes, we want equal rights. 
We want the same 
services as other people.  


  


To help frame for them: Comment on the 
following statements: 
 


   


12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  ,,  


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Stronlgy agree. 
Then we would not have 
to work so hard for light 
and water. We would like 
it to be a given, just like 
people in the city.  


,,   


Elaborate 
 


   


13. Independence: personal development 
(educational status, access to quality 
education) 


   


13a. Will energy create extended study 
hours? Would your kids be able to study 
more/longer with access to light? 
 


Yes, at night it could help 
kids study longer.  


  


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water and telecom? 


 They currently have 
traditional school that is 
active only a few days in 


,,  
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 the week from 8-12 and 4-
6pm, and only for kids up 
to 10 years old.  
 
So yes, maybe more 
teachers would come. 


Water: 
13c.Men: how important is clean water in 
the village for you? 
 


Very important.   


13d.Women: how important is clean water in 
the village for you? 
Very important. Not so important. 
Unimportant. 
Why? 
 


 Very important. We 
would have less 
illnesses. 


 


Telecom: In the city and other places in the 
world, kids have access to internet so they 
can learn and look up things they want to 
learn.  
 
13e. Would you want your kids to learn 
about the internet here as well? 
 


Yes. ,,  


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


 
 
 
Strongly disagree.  
 
 
 
 
 
Strongly agree. 
 
 
 
 
Strongly disagree.  
In the city there are 
always extra costs and 
other problems that can 
occur. 
 
 
 
 
 
 
  


 
 
 
,, 
 
 
 
 
 
,, 
 
 
 
 
,, 
 
 
 


 


14.Independence, self-determination 
(choices, autonomy) 


   


14a.Decision making process: How would you 
decide as a village if this project is feasible? 
 
 
 


 
Via krutus.  
 
 
 
 


 
,, 
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14b.Would you vote to see if all villagers 
agree with the terms? 
 


We would decide on this 
in the krutu.  


,,  


14c.What would the role of the captain be in 
this process? 
 


The leaders together with 
the villagers will come to 
a decision together.  


,,  


15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 


    


 
15a. Would you like to share your knowledge 
of traditional medicine with outsiders?  
 
 


 
No, they want, believe 
and are used to western 
medicine. 


 
,, 


 


15b.Do you see selling medicinal products as 
a business opportunity? 
 


No. N.A.   


16.Socio-cultural community: maintaining a 
traditional way of living 


   


16a. Do you think the energy, water and telecom 
projects would make you become a different 
person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
No, they would stay the 
same.  


 
Yes, they would 
change. They would 
become more peaceful 
because they would 
have to do less physical 
work. Life changes 
when you have less 
stress. We would be 
able to wash our 
clothes more frequently 
that way as well.  


 


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  ,,  


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  ,,  


16d. I wouldn’t want my children to watch 
tv, I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  ,,  


17. Socio-cultural: promoting gender 
equality/ consideration of traditional gender 
roles. Culture shifts: gender behavior. 
Traditional use of land./women 
empowerment.  
 


    


17a. Do you think women would have less work if 
water access was closer? 
 


 
 


We would have more 
time for ourselves.  


 


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


No, because we would stil 
have to hustle. We sell 
our hunted game to the 


Men would have more 
time for their women 
and children.  
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French and other villages. 
Some have other paid jobs 
to tend to. 


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  
 


   


17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


 Yes, to be in contact 
with people. 


 


17e. Women: would you keep cooking with 
fire or would you want an electric stove to 
cook quicker? 
What would you do with your freed up time? 
 


 No, we would want to 
use an electric cooker. 
We would want more 
time for ourselves.  


 


18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 


   


18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
 
 


 
 
No, not applicable.  


  


18b. Can you mark these on a map for us? 
 


  
 


  


19. Environmental: land (climate change, 
natural disasters). 


   


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


They have not had any 
concerns with rainfall. 
Their village is higher up 
than others.  
They said that it is an 
issue in Kumakapan. 


  


20. Environmental: land (wildlife protection 
and ecosystem shifts). 


   


20a. Where are your hunting grounds  
 
 
 
 
 
 
 


 
The entire forest. 
 
 
 
 


  


20b. can you mark them on a map for us? 
 


   


20c. Where are your fishing ground  
 


Lawa river, Oelemarie, 
Cuttarie, Loewekreek, 
Njankreki.  


  


20d. Can you mark them on a map for us? 
 


   


20e. Are there rangers in your village? 
 


No.    
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Forest rangers help with forest monitoring 
and protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


No. they absolutely do not want rangers in the village (men and women).  
 
 
 
 
 
 
 
 


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 


    


21a. Forest rangers: are baseline water 
quality measurements of the area possible?  
 
 


   


21b. Are you okay with possible 
deforestation to build the solar, water and 
telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 
Agree.  
If it is for the project’s 
purposes, no problem.  


,,  


22. Environmental: Land (discarding of 
waste/ waste management 
system/pollution, recycling) 


   


22a. Where do you discard of fuel carriers? We reuse the fuel carriers 
to smoke meat and fish 


  


22b. Are the fuel carriers brought back to the 
city. 


The new ones only.    


22c. Where do you discard of empty 
batteries or old motors? 


 We burn them.    


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


   


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 
Would you use wood for other purposes? 
Like what? 
 
 
 
 


 N.A. 
 


Yes, we use wood to 
grind meat, cassava and 
to make bread. 
 


 


23b. Would you help find materials to help 
build project objectives 
 


 Yes. No.   


24. Environmental: potential for allowing 
research of land and biodiversity systems 
during project activities as an environmental 
safeguard. 


    


24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


They do not find this 
necessary. They are 
always building something 
and the animals are 
already far from the 
inhabitated village area. 


,,  


25. Socio-economic/ social participation/ 
social inclusion/ capacity gap analysis/ 
independence/ self-determination/  
ownership models. 
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25a. Would any of the villagers like to work 
on the solar/ water or telecom energy 
project? 
Write down names. 


Yes.  
Nasa. Allianna and Glenn 
would like to work on the 
solar panels.  


  


25b. Would you like to upkeep (operation 
and maintenance) all these new projects 
yourself? 
 


Yes for minor 
maintenance. 


  


25c. Would you rather outside people get 
paid to do the building work? Or woud you 
like to help? 
 


Yes, but if outside people 
get paid- they would also 
like to get paid. 


  


25d. Would you rather outside people get 
paid for general operation and maintenance? 
 


Yes.   


25e. Would you accommodate those people 
in your village? 
 


Yes.   


25f. Would you like to be educated on how 
to maintain the solar panel, water networks 
and telecom in your village by yourselves? 
 


Yes, or the minor 
maintenance jobs. Not for 
technical periodic 
maintenance.  


  


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and 
noise.  


    


With the building activities, there might be 
some noise and dust production.  
 
 


   


26a. Would you be okay with this? 
 


Yes, it is for a good 
purpose. 


,,  


26b.Where would you not be okay with this? 
School for example? Other places? Mark for 
us on a map.  
 


   


26c. If you still experience grievance from 
this in other places, they would like you to 
tell them. Who would you want to go to? 


We would let the 
grandman or the head 
captain know.  


,,  


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


    


What if you do decide to continue with these 
projects: if outsiders come to help with 
project building, and you get conflicts with 
them.  
 
27. Who would you tell about this? Or would 
you keep it to yourself? 
 


We would tell the 
traditional leaders. 
 
We would not keep it to 
ourselves.  


,,  


28. Concluding statements.    


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
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28a. I am content with the way things are. I don’t 
need energy or telecom 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. ,,  


28b. I am looking forward to the project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. ,,  


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  
Because the government 
does not have money for 
us.  


,,  


28d. I am worried about deforestation in this 
project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. ,,  


28e. I am worried about shifting of gender 
roles 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral.  ,,  


28f. I am worried that it won’t fit our way of 
life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. ,,  


28g. I am worried about the game/animals 
that will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


N.A. the forest is far away 
from the the inhabitated 
village area. 


  


28h. I trust that this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. ,,  


28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. ,,  


28j. I am not sure how I feel about this 
project.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree.  
This is a good project.  


  


28k. I would like to learn more about the 
different energy and telecom systems and 
how to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree, 
Especially for the younger 
people in the village.  


,,  


28l. Access to energy 24/7; 
Good. Why? 
Bad. Why? 


 Good.   
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28m. Access to water 24/7 
Good. Why 
Bad. Why? 
 


Good   


28n. Access to radio, internet and phones.  
Good. Why 
Bad. Why 


Good. We want to be able 
to know what goes on in 
the world.  


  


 
 


 


 


Interview in Kumakapan, February 19th, 2023 
Spoken to: Anita Ariyana-Baisha 
General observations. 


At arrival, only 4 people were present and about 6 houses were inhabited. The front of the village is uninhabited. On a 
daily basis only 7 people are inhabiting the village. The villagers have 20 children in total but most of them go to school in 
French-Guyana. There is Chinese store in the village.  


Village history. 


The village used to be a stopping area for travellers and gold extractors. The captain died 4 years ago. The camp that he 
inhabited has collapsed. The current leader wants to be appointed as basja.  


Electricity.  


There are old electrical panels, one generator panel is broken. Electricity is needed, especially for saving meat.  


Water. 


In the rain season they use rainwater and the dry season they have to use river water. Because of gold prospecting 
methods, the water is no good for drinking use, especially when the tide is high.  


Telecom. 


Digicel and Telesur have reception there, but because there is no electricity there is no ability to charge phones.  


Concerns. 
And older man has no electricity in his house.  
There have been snakes in the camp twice; they do have battery powered lamps, but the situation at night is dangerous.  
For medical emergencies they have to go to Kawemhakan. 


Territories.  


They have precious cultural artifacts in the ground.   
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PELULU TEPU   


Krutu detaills 
 
Interviewer: R. Ronosemito. 
Village: Tepu 
 
Men’s krutu 
Date: February 7th 2023.  
Translator(s): Irima Ampani and Thomas Podina 
Participants: 14 
 
Women’s krutu 
Date: February 6th 2023 
Translator(s): Mapadina Resteyna and Thomas Podina 
Participants: 9 women 
 
 


  


1. Social factor: baseline village info men women Comments 


1a. How many people live in your village? 
 


 ,,  


1b. How many households live in your 
village?  
 


   


1c. How many houses? 
 


   


1d. How many males live in this village/ How 
many females/ How many children? 


   


2. baseline energy, water and telecom usage    


2a. What energy systems does your village currently 
have? 
 
 


Primarily a PhotoVoltaic 
(PV solar) system. 


,, Secondary a 
diesel generator. 


2b. Does the village have a generator? 
 


 Yes ,, The diesel 
generator is used 
as a backup, but 
most times 
there’s no oil for 
the generator. 


2c. If yes, do you use an electric cooking 
stove? 
 


Yes, they use: 
freezers, televisions, 
smartphones, music 
speaker boxes, planers 
and circiular saws.  


,, It’s surprising 
that everybody 
has a freezer. 
When 
prolonging the 
TTA assistance 
this was also 
noted. 


2d. Do you use diesel motors for fuel 
generation?  
 


None. ,, Since the 
installation of 
the PV, the 
governments has 
not sent diesel 
for the 
generator. 


2e. How much do you need?  
 


N.A. ,,  


2f. And what do you need it for? 
 


Would only use diesel for 
the diesel generator. 
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2g. Where do you get the oil from and who 
pays for it? 
 


It is subsidized by the 
government. They just 
have to pick it up at Godo 
Holo or Palumeu.  


N.A. If it is 
transported to 
Palemeu, then 
they have to pay 
for the 
transportation 
from Godo Holo 
to Palemeu. 


2h. Do you use battery powered lamps  
 


Yes.  ,,  


2i. Do you use kerosene lamps? 
 


No. ,,  


2j. Inside or outside your house? 
 


N.A. ,,  


2k. Do you use candles? How many  
 


No. ,,  


2l. Do you have light at night and what do 
you use?  
 


Yes, at night we have light 
from the PV system.  


,, The PV system is 
not operational 
24 hours a day. It 
is operational 
from 9/10 o’ 
clock in the 
morning to 12 o’ 
clock at night. 


2m. Where do you fetch your current 
drinking water?  
 


From the water crane, 
durotanks, rarely from the 
river.  


,, Tepu has their 
own water 
system where 
strategically 
placed tap points 
are placed. See 
the map for 
these tap points. 


2n. Are you able to save drinking water? 
 


Yes, in tanks or buckets 
with lids.  


Yes, in tanks or buckets. 
Or in the freezer. 


At this point in 
time, the water 
system is not 
operational, so 
the get their 
drinking water 
from their 
durotanks. In dry 
season they get 
their drinking 
water from the 
river. They let 
the sediments in 
the water sink to 
bottom, by 
setting the water 
aside for a 
period. When 
the sediments 
have sunk to the 
bottom, they put 
the clean top 
water in another 
bucket or use 
the top water as 
is. Most villagers 
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don’t cook the 
river water, only 
some do. 


2o. What is the source of your current bath 
water? 
 


The riverwater, water 
crane water or the creek.  


,,  


2p. Where do you bathe? 
 


At the river At the river, but also at 
the crane.  


It is mentioned 
that in cold 
weather or 
laziness they 
bathe at the 
crane. 


2q. What alternative water sources do you 
have? 
 


  
River, creek, rain water. 


,,   


2r. What is the current telecom operation system in 
the village  
 


Telesur, 3G. ,,  


2s. Do you have phone reception here? 
 


Yes. ,,  


2t. Who is responsible for maintaining it? (Write 
down names).  
 


Maisai Josepi.  N.A.  Not technical 
maintenance, 
but cleaning of 
the area around 
the mast. 


2u. Do you have radio reception in the village? 
 


No.  ,, They mentioned 
that speaker 
boxes and UHF 
radio channel of 
LVT are also seen 
as a radio. 


2v. Do you own mobile phones? 
 


Yes Yes Samsung 
phones. 


2w. Do you have internet connection? 
 


Yes Yes Some have 
internet 
connection 
through the ACT 
work station, 
others through 
having  


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 
 


100% has been on the 
internet.  


60% has been on the 
internet.  


There are senior 
women above 
the age of 70, 
who do not have 
a smartphone. 


2y. Wired internet via a computer or via a 
phone? 
 


Telephone and laptop ,, Those who have 
made use of the 
internet with a 
laptop, are with 
partner 
organizations. 
ACT, VIDS, CI, 
etc… 


3. Demand assessment    


3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


Yes. ,, They have a PV 
system. They 
have experience 
with PV systems, 
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like the one in 
Curuni. By hear, 
tell. 


3b. Do you feel you need alternative energy options 
in your village? 
 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need electricity. ,,  Even though 
they have 
electricity (PV 
system), it is not 
enough for the 
whole village. 
The PV system 
needs to be 
needs to be 
expanded. They 
have also gotten 
used to having 
electricity for 
longer period of 
times, when 
compared to the 
past (7-11pm). 


3c.Do you feel that you need alternative clean 
water sources? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 Yes, we need cleaner 
water sources. 


 ,, Even though 
they say that 
they are content 
with the water 
system and the 
quality there-of, 
they made clear 
that cleaner 
water options 
are needed. 


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  ,,   


3e. Do you feel you need telephone service in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.   ,,  


3f. Do you feel you need internet access in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 


 ,,  


3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 
 
 
 
 
 


Yes, very important.  
 
It helps us to work on 
wickerwork, cleaning the 
dishes, cleaning fish or 
meat, helping with the 
household, and also that 
the school going children 
can do homework and 
study.   
 


Yes, having light at 
night is very important, 
because it helps with 
doing household work 
at night, the kids can 
still study and play. It is 
also important for us to 
feel safe at night. In the 
dark, you wouldn’t 
know where you are 
walking, and you can’t 
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see snakes or other 
dangerous things. The 
men are also able to do 
wickerwork for 
household purposes 
and to sell.  
 


4. Physical wellbeing: health and nutrition 
status, food security and agricultural 
production 


   


4a. How do you currently keep food conserved? They smoke their fish and 
save them in freezers.  


,,  


4b. How do you feel about storing food and drinks 
in a fridge? 
 


Very good. They already 
have this possibility.  


,,  


4c. Comment on the following: 
If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree 
 


Strongly agree. ,,   


4d. I will only store my fruits and crops in the 
fridge 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Strongly agree. ,,   


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly agree. ,,  


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


 Strongly agree. ,,   


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


Strongly agree. ,,  


4h. Has your current drinking water caused 
illnesses? What kinds? 
 


No, the rainwater and 
crane water we don’t get 
sick. We do get sick from 
the riverwater: we get 
tummy aches, influenza or 
diarrhea. 


,, Besides illness 
from river water; 
the woman also 
got physical 
complaints. 
Their arms hurt 
from carrying 
water from the 
river. 


4i.Have people ever gotten seriously sick 
from contaminated water? 
 


Yes, from the river.  ,,  


4j. Is diarrhea or pneumonia something 
villagers often deal with? 
 


Yes.  ,,  


4k. What water source do you use for your 
agricultural plots? 
 


It depends on the rain.  ,,  
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4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


NA NA  


4m. Do you have enough crops in the dry 
season? 
 


Yes.  ,, They do have 
problems; 
animals eating 
theirs crops, 
same as in the 
other villages, 
but not as bad as 
Apetina. 


4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


By telephone.  ,, If the sick person 
can’t be moved 
to the MZ 
center, they 
contact MZ by 
phone. IN other 
instances they 
visit the MZ 
center. 


5. Physical wellbeing: leisure/device 
dependancy 


   


5a. Would you like a tv for entertainment 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 
 
 


Absolutely. ,, They do get 
channel 12 in the 
village (ATV 
channel). 


5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Absolutely ,,  


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Disagree. ,,  


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


Yes, all the drinks we 
normally enjoy in the 
village.  


Yes, water and syrup.  


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


   


6a. Will having more light in the village at night 
make you feel safer? 
Why? 


Yes. ,, Answer has been 
extrapolated 
from question 
3g. 


6b. Could you see snakes or other wild 
animals better with light at night? 
 


Yes.  ,, Answer has been 
extrapolated 
from question 
3g. 


6c. Comment on these statements: 
 
Having water access would make my life 
easier, because it is a lot of work (to fetch 
and cook water) and I could use my time for 
other things.  


Having water access 
would make my life 
easier, because it is a lot 
of work (to fetch and cook 
water) and I could use my 
time for other things.  


Having water access 
would make my life 
easier, because it is a 
lot of work (to fetch 
and cook water) and I 
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Or 
 
I don’t really mind spending extra time 
fetching and cooking water.  
 


 could use my time for 
other things.  
 


6d. I feel that personal phone access would make 
me feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


NA NA  


6e. Listening to the radio would ease my 
daily stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to 
on the radio? 
 


 Music, news from villages 
in- and outside Suriname 
and national and 
international news. 


Music, church news and 
news about families 
outside Tepu. 


 


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


    


7a. Would you eventually like electricity 
access right to your house.  
Or would central community lighting be 
enough for you. Why? 
 


They would like electricity 
access to their house. 
 
 


They would like 
electricity access to 
their house. 
 


 


7b. How many of you own a cellphone? 
How many of you would love to own one?  
 


Everybody owns a 
smartphone. 


80% of the women own 
a mobile phone. 


 


7c. How many of you have no interest in 
owning one? 
 


NA NA Those not 
owning a 
smartphone are 
eager to own 
one, but they 
doubt if they 
would be able to 
use it well. 
(women) 


7d. How many of you own a radio or would 
love to own a radio? 
 


 Of those present, three 
men own a speaker box to 
play music. 


 Of those present, five 
men own a speaker box 
to play music. 


 


7e. How many of you have no interest in 
owning a radio? 
 


All are interested in 
owning a radio. 


All are interested in 
owning a radio. 


 


7f. How many of you have ever personally 
used a computer? 
 


Some have experience 
using computers. 


Some have experience 
using computers. 


 


7g. How many of you would love to learn 
how to use a computer? 
 


All are willing to learn. All are willing to learn.  


7h. How many of you have completely no 
interest in learning how to use a computer? 
 


All are interested. All are interested.  
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8. Socio-economic: existing businesses that 
could cover the operational and 
maintenance costs 


   


 
8a. With what businesses could you pay for 
it? 
 


 
By trading in meat, fish, 
animals, crafts, 
government people. 


 
There are not a lot of 
income streams with 
which to pay, but if 
they have income 
streams they are willing 
to pay. 


There are 
income streams 
in the village, 
but for less than 
half of the 
villagers. The 
income streams 
are: Government 
people, trading 
in game and fish, 
trading in 
animals and 
arts&crafts, NGO 
workers, 
Stingless 
beekeepers, 
selling mashed 
peppers. 


8b. Would you want to pay for it together as 
a community?  
 


Yes, with a good 
understanding among the 
villagers. 


Yes.  


8c. Or would you rather only those that want 
to use energy, water or telecom pay for it? 
 


Yes Yes The group of 
men, said for 
those who need 
to make use of 
the facilities but 
can’t pay, the 
village should 
look how to help 
these people. 
The captain has 
said that 
creating a “kas” 
for these people, 
is an option. 


Comment on these statements: 
 


   


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree Disagree  


8e. I do not want outside funding because 
we can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree Agree  


8f. We want to pay for the maintenance 
costs ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral Agree  
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8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree Agree   


8h. Have you ever been promised funding for 
water or electricity before? By whom or 
what organization/political party? 
 


 Yes  Yes The promises 
were mad a long 
time ago. They 
have not said by 
whom these 
promises were 
made. With help 
from ACT, MZ 
and other NGO’s 
they now have 
water and the 
PV system in the 
village. 


9. Socio-economic: creation of sustainable 
business opportunity 


   


 
9a. Do you see tourism as a business 
opportunity for your village? 
 
 


 
Yes 


Yes First research 
must be don, to 
know what Tepu 
has to offer 
concerning 
tourism and if 
the can organize 
and execute this 
themselves. 


9b. If yes, do you think more energy, water 
and telecom access would allow more 
tourists to visit your village? 
 


Yes Yes  


10. Innovation or elevation of business 
opportunity/ use of new tools. 


    


10a. Would you work longer hours if you had 
(electric) light at night? 
 
 
 
 
 


Yes, at home. 
 


Yes, at home.  


10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 
 


Yes, to contact people in 
Tepu and outside Tepu. 
Also for entertainment , 
music, watching videos 
and internet. 
 


Yes, for music and to 
make calls. 


 


10c. If you didn’t have to fetch and cook 
water, what would you do with freed up 
time? Would you use this time to work on 
other things or would you use it to relax? 
 


NA There is enough work 
to do. But with the new 
water system, there has 
been more time to 
relax . 


 


11. Social participation: social networks 
(feeling supported) 


   


11a. Do you feel excited about the potential of 
energy? 


With the PV system, they 
are looking forward to the 
PV system being 


With the PV system, 
they are looking 
forward to the PV 
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expanded, so every 
household will have 
electricity. 


system being 
expanded, so every 
household will have 
electricity. 


11b. Do you feel excited about the potential 
of clean water systems? 


They are looking forward 
to the improvement of 
the quality of the water 
system. 


They are looking 
forward to the 
improvement of the 
quality of the water 
system. 


 


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


There is 3G telecom in 
Tepu. But during rainy 
season, they don’t have a 
good signal.  


 There is 3G telecom in 
Tepu. But during rainy 
season, they don’t have 
a good signal. 


 


11d. Would you feel more supported if these 
projects came to your village? 
 


Yes Yes  


12. Social participation: rights (human rights 
and legal rights/access, justice). 


   


12a. Would you feel like you have equal rights as 
people in the city if you have access to water energy 
and telecom? 


(Couldn’t answer) They are already 
experiencing some of 
the equal rights, 
because of the water 
system, electricity, and 
telecommunication in 
the village. 


 


To help frame for them: Comment on the 
following statements: 
 


   


12b. I want equal rights to people in the city.  
 


(Couldn’t answer) NA  


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


We have the comforts of 
the city in the village, with 
water, electricity, and 
telecommunications now 
in the village. 


NA  


    


13. Independence: personal development 
(educational status, access to quality 
education) 


   


13a. Will energy create extended study 
hours? Would your kids be able to study 
more/longer with access to light? 
 


Yes Yes  


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water, and telecom? 
 


 It would improve the 
quality of life of the 
teacher. Energy, water 
and telecom are the most 
important demands of the 
teachers when they come 
to the village. 


Yes  


Water: 
13c.Men: how important is clean water in 
the village for you? 
 


Very important. When the 
river water was our 
primary water source, we 
would get sick: diarrhea, 
fever and shortness of 
breath. 


NA  


13d.Women: how important is clean water in 
the village for you? 


NA Very important. The 
older women don’t 
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Very important. Not so important. 
Unimportant. 
Why? 
 


have to carry water 
buckets from the river 
anymore. They used to 
get muscle pains. 


Telecom: In the city and other places in the 
world, kids have access to internet so they 
can learn and look up things they want to 
learn.  
 
13e. Would you want your kids to learn 
about the internet here as well? 
 


 
 
 
 
 
This is already happening. 


 
 
 
 
 
This is already 
happening. 


 


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


 
 
 
Disagree. 
 
 
 
  
Strongly agree. 
 
 
 
 
 
Strongly disagree. 


 
 
 
NA 
 
 
 
 
Strongly agree. 
 
 
 
 
 
NA 


Training in 
person is best. 
(men) 
 
Training in 
person is best. 
We can better 
follow and 
understand the 
trainings when it 
is in person. 
(women) 


14.Independence, self-determination 
(choices, autonomy) 


   


14a.Decision making process: How would you 
decide as a village if this project is feasible? 
 
 
 


Captain Mozes holds 
krutus with the rest of the 
village. Sometimes more 
than one krutu is held to 
come to a decision. He 
listens to the villagers and 
decisions are then made 
by the village-
management. 
 
 
 
 
 


Captain Mozes holds 
krutus with the rest of 
the village. Sometimes 
more than one krutu is 
held to come to a 
decision. He listens to 
the villagers and 
decisions are then 
made by the village-
management. 
 


 


14b.Would you vote to see if all villagers 
agree with the terms? 
 


Yes Yes  


14c.What would the role of the captain be in 
this process? 
 


The captain is the 
mediator and makes the 
final decision. 


The captain is the 
mediator and makes 
the final decision. 


 


15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 


    


 
15a. Would you like to share your knowledge 
of traditional medicine with outsiders?  


  
No. 
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No. But we would help 
them and sell our 
medicine to them. 


15b.Do you see selling medicinal products as 
a business opportunity? 
 


Yes. This is already 
happening. 


Yes. This is already 
happening. 


 


16.Socio-cultural community: maintaining a 
traditional way of living 


   


16a. Do you think the energy, water and telecom 
projects would make you become a different 
person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


It would bring positive 
change. 
 


It would bring positive 
change. 


 


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree Disagree  


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree Strongly agree  


16d. I wouldn’t want my children to watch 
tv, I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral Neutral  


17. Socio-cultural: promoting gender 
equality/ consideration of traditional gender 
roles. Culture shifts: gender behavior. 
Traditional use of land./women 
empowerment.  
 


    


17a. Do you think women would have less work if 
water access was closer? 
 


We already have a crane 
on our property, but it 
does not mean less work 
for the women. 
 


NA  


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


NA This is already 
happening. The men 
stay longer in the jungle 
hunting to catch 
enough game for longer 
period. 


 


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  
 


Yes NA  


17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


NA Yes, most women 
already own a mobile 
phone. Primary use is 
to make calls, 
secondary is for 
entertainment: music 
and videos. 
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17e. Women: would you keep cooking with 
fire or would you want an electric stove to 
cook quicker? 
What would you do with your freed up time? 
 


NA We will always cook 
with fire, it’s our 
culture/heritage. 


 


18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 


   


18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
 
 


No building close to the 
school and the cemetery.  
 
 


No building close to the 
school and the 
cemetery.  
 


The cemetery is 
on the outskirts 
of the village. 


18b. Can you mark these on a map for us? 
 


  
 


 
 


 


19. Environmental: land (climate change, 
natural disasters). 


   


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


   


20. Environmental: land (wildlife protection 
and ecosystem shifts). 


   


20a. Where are your hunting grounds?  
 
 
 
 
 
 
 


NA 
 
 
 
 


NA  


20b. can you mark them on a map for us? 
 


NA NA  


20c. Where are your fishing ground?  
 


NA NA  


20d. Can you mark them on a map for us? 
 


NA NA  


20e. Are there rangers in your village? 
 


Yes. Yes.  


Forest rangers help with forest monitoring 
and protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


 
 
 
Yes, but there are enough 
ACR’s. 
 


 
 
 
Yes, but there are 
enough ACR’s. 
 


 


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 


    


21a. Forest rangers: are baseline water 
quality measurements of the area possible?  
 
 


Yes. Yes. This is a part of 
the Rangers 
course. But the 
Tepu Rangers 
have not 
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received this 
training yet. Is 
planned. 


21b. Are you okay with possible 
deforestation to build the solar, water and 
telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Yes. Yes.  


22. Environmental: Land (discarding of 
waste/ waste management 
system/pollution, recycling) 


   


22a. Where do you discard of fuel carriers? Ever since the coming of 
the PV system, were not 
receiving diesel optimally. 
The barrels are traded in 
to be refilled, in normal 
circumstances. 


NA  


22b. Are the fuel carriers brought back to the 
city. 


Yes. NA  


22c. Where do you discard of empty 
batteries or old motors? 


 Batteries, recycling. Batteries recyclen. ACT  has a waste 
management 
system (with a 
dedicated local 
team) who runs 
and checks the 
recycle process. 


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


   


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 
Would you use wood for other purposes? 
Like what? 
 
 
 
 


 Even though we have a 
PV system, we still use 
wood to cook. Also, for 
building construction, 
tables and chairs… 
 
 
 
 
 


We use wood to cook. 
The men use the wood 
to build, tables, and 
tools for home use. 


 


23b. Would you help find materials to help 
build project objectives. 
 


 Yes. Yes, as long as I’m able.  


24. Environmental: potential for allowing 
research of land and biodiversity systems 
during project activities as an environmental 
safeguard. 


    


24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(Wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


Yes. 
  
 


Yes. There has to be 
good 
communication.  


25. Socio-economic/ social participation/ 
social inclusion/ capacity gap analysis/ 
independence/ self-determination/  
ownership models. 


   







 155 


25a. Would any of the villagers like to work 
on the solar/ water or telecom energy 
project? 
Write down names. 


Yes. Yes.  


25b. Would you like to upkeep (operation 
and maintenance) all these new projects 
yourself? 
 


Yes. Yes.  


25c. Would you rather outside people get 
paid to do the building work? Or would you 
like to help? 
 


Would like to help. Would like to help.  


25d. Would you rather outside people get 
paid for general operation and maintenance? 
 


Small maintenance we 
would like to do ourselves 
and get paid for it. 


Small maintenance we 
would like to do 
ourselves and get paid 
for it. 


Professional 
expertise 
maintenance has 
to be done by 
outsiders, even if 
they have to be 
paid. 


25e. Would you accommodate those people 
in your village? 
 


Yes. Yes.  


25f. Would you like to be educated on how 
to maintain the solar panel, water networks 
and telecom in your village by yourselves? 
 


Yes. Yes.  


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and 
noise.  


    


With the building activities, there might be 
some noise and dust production.  
 
 


   


26a. Would you be okay with this? 
 


Yes. Yes.  


26b.Where would you not be okay with this? 
School for example? Other places? Mark for 
us on a map.  
 


Not in the middle of the 
village, or close to the 
school, church or krutu 
oso. 


Not in the village. The men have 
said to be willing 
to work on one 
end of the 
airport strip, but 
it must be some 
ways from the 
houses, church 
and krutu-oso, 
but still be in the 
village. This is to 
avoid noise 
disturbance. 


26c. If you still experience grievance from 
this in other places, they would like you to 
tell them. Who would you want to go to? 


Village management. Village management. Primarily the 
captain. 


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


    


What if you do decide to continue with these 
projects: if outsiders come to help with 
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project building, and you get conflicts with 
them.  
 
27a. Who would you tell about this? Or 
would you keep it to yourself? 
 


 
 
Village management. 


 
 
Village management. 


 
 
Primarily the 
captain. 


28. Concluding statements.    
Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
 
 
 
 
 


 
 
 


 


28a. I am content with the way things are. I don’t 
need energy or telecom. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. Strongly disagree.  


28b. I am looking forward to the project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree.  


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree.  


28d. I am worried about deforestation in this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28e. I am worried about shifting of gender 
roles 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28f. I am worried that it won’t fit our way of 
life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28g. I am worried about the game/animals 
that will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28h. I trust that this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree.  


28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. Strongly disagree.  
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28j. I am not sure how I feel about this 
project.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28k. I would like to learn more about the 
different energy and telecom systems and 
how to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree.  


28l. Access to energy 24/7; 
Good. Why? 
Bad. Why? 
 


 Yes. Yes. Both parties 
have noted that 
they can be 
productive for 
longer hours and 
that they can 
improve on their 
income. 


28m. Access to water 24/7 
Good. Why 
Bad. Why? 
 


Yes. Yes.  


28n. Access to radio, internet and phones.  
Good. Why 
Bad. Why 


Yes. Yes.  


 
 


 


 


Palumeu   


Krutu detaills 
 
Interviewer: R. Ronosemito. 
Village: Palumeu 
Men’s krutu 
Date: February 7th 2022 
Translator(s): Espanijo Tawaikem 
Participants: 7 
 
Women’s krutu 
Date: February 8th 2022.  
Translator(s): Espanijo Tawaikem 
Participants: 5 
 


  


1. Social factor: baseline village info men women Comments 


1a. How many people live in your village? 
 


   


1b. How many households live in your 
village?  
 


   


1c. How many houses? 
 


   


1d. How many males live in this village/ How 
many females/ How many children? 


   


2. baseline energy, water, and telecom usage    


2a. What energy systems does your village currently 
have? 
 


Diesel village generator. Diesel village 
generator. 
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2b. Does the village have a generator? 
 


 Yes. Yes.  


2c. If yes, do you use an electric cooking 
stove? 
 


Freezer, music player, 
telephone, cassava grater, 
rechargeable headlights, 
drilling machine. 


Freezer, music player, 
telephone, 
rechargeable 
headlights, drilling 
machine. 


 


2d. Do you use diesel motors for fuel 
generation?  
 


Unknown. The generator 
hasn’t been used for 
almost 2 years. Two 
technicians of DEV (Dienst 
Energie Voorziening) have 
gone to fix the generator 
after our field visit.  


NA.  


2e. How much do you need?  
 


1-2 barrels a month. NA.  


2f. And what do you need it for? 
 


Village generator. Village generator.  


2g. Where do you get the oil from and who 
pays for it? 
 


The diesel is subsidized by 
the government. They 
have to fetch the barrels 
themselves from Godo 
Holo or Apetina. 


NA.  


2h. Do you use battery powered lamps?  
 


Yes. Yes.   


2i. Do you use kerosene lamps? 
 


No. No.  


2j. Inside or outside your house? 
 


NA. NA.  


2k. Do you use candles? How many  
 


NA. NA.  


2l. Do you have light at night and what do 
you use?  
 


Not at this moment. No. Village generator 
hasn’t been 
operational for 2 
years. 


2m. Where do you fetch your current 
drinking water?  
 


River water and 
rainwater. (Caught in 
barrels or duro-tanks) 


River water and 
rainwater. (Caught in 
barrels or duro-tanks) 


 


2n. Are you able to save drinking water? 
 


In buckets or barrels. 
(closed) 


In buckets or barrels. 
(closed) 


 


2o. What is the source of your current bath 
water? 
 


The river. 
 


The river.  


2p. Where do you bathe? 
 


The river. 
 


The river.  


2q. What alternative water sources do you 
have? 
 


Only the river and rain.  
 


 Only the river and rain.  
 


METS has a 
water well for 
the tourist lodge, 
connected to 
this is the water 
system of the 
school, but not 
the village. Since 
Covid-19, there 
has been no 
water supply for 
the school. ACT 
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has put 
durotanks with 
water for 
general use and 
sanitary use of 
the school since 
November. 


    


2r. What is the current telecom operation system in 
the village?  
 


Telesur, 3G. Telesur, 3G.  


2s. Do you have phone reception here? 
 


Yes. Yes.  


2t. Who is responsible for maintaining it? (Write 
down names).  
 


Madena Senkerija. Madena Senkerija. Only gardening, 
not technical 
maintenance. 


2u. Do you have radio reception in the village? 
 


No. No. They have 
speaker boxes in 
the village to 
listen to music, 
small and large. 


2v. Do you own mobile phones? 
 


Yes. Yes. Everybody has a 
smart phone, 
mostly Samsung 
or Huawei. 
Redmi/Xiaomi 
phones cant 
detect the 
mobile network. 


2w. Do you have internet connection? 
 


Yes. Yes. Prepaid, Telesur. 


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 
 


Everybody. Everybody. The men mostly 
use internet to 
watch youtube, 
films and 
documentaries. 
The women use 
internet to keep 
in touch with 
family outside 
the village. 


2y. Wired internet via a computer or via a 
phone? 
 


Phone. Phone.  


3. Demand assessment    


3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


Yes, in Tepu. Yes, in Tepu.  


3b. Do you feel you need alternative energy options 
in your village? 
 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  Yes, we need it.  


3c. Do you feel that you need alternative clean 
water sources? 
Yes, we need it.  


 Yes, we need it. 
 


Yes, we need it.   
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We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 


 Yes, we need it.  
 


 


3e. Do you feel you need telephone service in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 


 Yes, we need it.  
 


Telephone 
service makes it 
easy to keep in 
contact with 
people outside 
the village. Even 
communicating 
with people in 
the village when 
there are 
important 
messages, its 
useful. 


3f. Do you feel you need internet access in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 
 
 


 Yes, we need it.  
 


 


3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 
 
 
 
 
 


 Yes, very important. The 
women and men can be 
more productive, by 
working at night. The 
children can also study 
and do homework at 
night. It is also good to be 
able to walk in the village 
at night. 


At night we (women) 
can do the chores at 
home with light. Also, 
when eating at night, 
light will help us not to 
choke on the food. The 
children can also study 
and do homework with 
light. The men can also 
help with crafts and 
chores at night if there 
is light.  
 


 


4. Physical wellbeing: health and nutrition 
status, food security and agricultural 
production 


   


4a. How do you currently keep food conserved? Smoking fish and meat. Smoking fish and meat. There are 
freezers in the 
village, but the 
generator has 
not been 
operational for 
some time. The 
freezers can’t be 
used because of 
this. 


4b. How do you feel about storing food and drinks 
in a fridge? 
 


Very good. Very good.  


4c. Comment on the following: Strongly agree. Strongly agree.   
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If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly/ disagree. 
 


4d. I will only store my fruits and crops in the 
fridge. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Agree. Strongly agree.   


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly agree. Strongly agree.  


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


 Strongly agree. Strongly agree.  We can preserve 
our food for 
longer periods 
and have cooled 
water. 


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


Strongly agree. Strongly agree.  


4h. Has your current drinking water caused 
illnesses? What kinds? 
 


During rainy season we 
use rainwater. We seldom 
get sick from this. But 
during dry season we use 
river water, and when not 
cooked right, we get sick. 
Mostly diarrhea. 


During rainy season we 
use rainwater. We 
seldom get sick from 
this. But during dry 
season we use river 
water, and when not 
cooked right, we get 
sick. Mostly diarrhea. 


 


4i. Have people ever gotten seriously sick 
from contaminated water? 
 


Yes. Yes.  


4j. Is diarrhea or pneumonia something 
villagers often deal with? 
 


NA. NA.  


4k. What water source do you use for your 
agricultural plots? 
 


We don’t use water for 
our agriculture. The rains 
water our crops. 


We don’t use water for 
our agriculture. The 
rains water our crops. 


 


4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


NA NA  


4m. Do you have enough crops in the dry 
season? 
 


Yes. Yes.  


4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


By phone, but we also 
visit the MZ personally. 


By phone, but we also 
visit the MZ personally. 


 


5. Physical wellbeing: leisure/device 
dependancy 


   


5a. Would you like a tv for entertainment. 
Absolutely yes 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 


Absolutely yes. Absolutely yes.  
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5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Absolutely yes. Absolutely yes.  


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Disagree. Disagree.  


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


We love water, so water 
and syrop. 


Water, syrup and juice.  


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


   


6a. Will having more light in the village at night 
make you feel safer? 
Why? 


Yes. 
 


Yes. 
 


Answer 
extrapolated 
from question 
3g. 


6b. Could you see snakes or other wild 
animals better with light at night? 
 


Yes. Yes. Answer 
extrapolated 
from question 
3g. 


6c. Comment on these statements: 
 
Having water access would make my life 
easier, because it is a lot of work (to fetch 
and cook water) and I could use my time for 
other things.  
 
Or 
 
I don’t really mind spending extra time 
fetching and cooking water.  
 


Having water access 
would make my life 
easier, because it is a lot 
of work (to fetch and cook 
water) and I could use my 
time for other things. 


Having water access 
would make my life 
easier, because it is a 
lot of work (to fetch 
and cook water) and I 
could use my time for 
other things. 


 


6d. I feel that personal phone access would make 
me feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


NA NA  


6e. Listening to the radio would ease my 
daily stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to 
on the radio? 
 


 Music, church news, 
messages about family 
outside the village. We 
are also interested in 
sports news. 


Music, church news, 
messages about family 
outside the village. 


 


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


    


7a. Would you eventually like electricity 
access right to your house.  


Right to our house. Right to our house.  
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Or would central community lighting be 
enough for you. Why? 
 


7b. How many of you own a cellphone? 
How many of you would love to own one?  
 


Everybody has a 
smartphone. 


Five of those present.  


7c. How many of you have no interest in 
owning one? 
 


NA. Everybody is 
interested. 


 


7d. How many of you own a radio or would 
love to own a radio? 
 


 Nobody has a radio. Nobody has a radio.  They do have a 
speaker box to 
listen to music. 
But they would 
also like a radio. 


7e. How many of you have no interest in 
owning a radio? 
 


Everybody is interested. Everybody is 
interested. 


 


7f. How many of you have ever personally 
used a computer? 
 


Nobody. Nobody.  


7g. How many of you would love to learn 
how to use a computer? 
 


Everybody. Everybody.  


7h. How many of you have completely no 
interest in learning how to use a computer? 
 


Everybody is interested. Everybody is 
interested. 


 


8. Socio-economic: existing businesses that 
could cover the operational and 
maintenance costs 


   


Once installed, the operational and 
maintenance costs of these projects, can be 
expensive.  
 
 
8a. With what businesses could you pay for 
it? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Right now, there are only 
business by sending meat 
and fish to the city. Also, 
by selling crafts and the 
government people. 
 
 
 
 
 


By selling crafts. The 
men also sell meat and 
fish, but that is a 
seasonal occurrence. 
There also are 
government people. 


Both men and 
women say that 
there was more 
income when 
the METS was 
active. But due 
to covid-19 
everything has 
stopped, so 
there is loss of 
income. 


8b. Would you want to pay for it together as 
a community?  
 


Possible, but needs to be 
talked about amongst us. 


Maybe.  


8c. Or would you rather only those that want 
to use energy, water or telecom pay for it? 
 


Those using the systems 
should pay for 
maintenance. For older 
people without income, 
we can find a way to pitch 
in. How, we don’t know 
yet. 


Yes, only those using 
these systems should 
pay for it. 


They don’t know 
about the costs, 
but they do 
know that they 
should 
contribute. 


Comment on these statements: 
 


   


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral. Neutral. Because of a lack 
of income, they 
want to be 
subsidized. But if 
they have to pay 
and the service is 
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ensured to be 
provided, they 
are willing to 
contribute. 


8e. I do not want outside funding because 
we can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree. In this instance is 
agree, because 
they know that 
the government 
doesn’t always 
have money 
available. 


8f. We want to pay for the maintenance 
costs ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral. Neutral.  


8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Agree.   


8h. Have you ever been promised funding for 
water or electricity before? By whom or 
what organization/political party? 
 


 Yes. Yes. Couldn’t say 
which party in 
particular, but 
they could say 
that it was the 
government. 


9. Socio-economic: creation of sustainable 
business opportunity 


   


 
9a. Do you see tourism as a business 
opportunity for your village? 
 
 


 
Yes. 


 
Yes. 


That was their 
primary income 
source before 
covid-19. 


9b. If yes, do you think more energy, water 
and telecom access would allow more 
tourists to visit your village? 
 


Yes. Yes.  


10. Innovation or elevation of business 
opportunity/ use of new tools. 


    


10a. Would you work longer hours if you had 
(electric) light at night? 
 
 
 
 
 


 
Yes, but not on our 
agriculture plot. At home 
or around the house. 
 
 


 
Yes, but not on our 
agriculture plot. At 
home or around the 
house. 
 


 


10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 
 


Yes, for music and to 
communicate with 
supervisors in the city. 
 


Yes, for music and to 
make calls. 


 


10c. If you didn’t have to fetch and cook 
water, what would you do with freed up 
time? Would you use this time to work on 
other things or would you use it to relax? 
 


NA. There is enough work 
to do. But with the new 
water system, there has 
been more time to 
relax. 


 


11. Social participation: social networks 
(feeling supported) 
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11a. Do you feel excited about the potential of 
energy? 


Yes. Yes.  


11b. Do you feel excited about the potential 
of clean water systems? 


Yes. Yes.  


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


In Palumeu there already 
is 3G Telesur 
communications network. 
But it fails when there are 
heavy rains 


   


11d. Would you feel more supported if these 
projects came to your village? 
 


Yes. Yes.  


12. Social participation: rights (human rights 
and legal rights/access, justice). 


   


12a. Would you feel like you have equal rights as 
people in the city if you have access to water, 
energy. and telecom? 


Hard to answer. Hard to answer. They did say that 
they will feel 
content to be 
able to have the 
means for a 
better life. 


To help frame for them: Comment on the 
following statements: 
 


   


12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


NA. NA.  


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


NA. NA.  


Elaborate 
 


   


13. Independence: personal development 
(educational status, access to quality 
education) 


   


13a. Will energy create extended study 
hours? Would your kids be able to study 
more/longer with access to light? 
 


Yes. Yes.  


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water, and telecom? 
 


 Yes. Yes. It would improve 
the quality of life 
of the teacher. 
Energy, water 
and telecom are 
the most 
important 
demands of the 
teachers when 
they come to the 
village 


Water: 
13c.Men: how important is clean water in 
the village for you? 
 


Very important. NA.  


13d.Women: how important is clean water in 
the village for you? 


 Very important. When 
we don’t have drink 
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Very important. Not so important. 
Unimportant. 
Why? 
 


water in the dry 
seasons, we have to 
cook river water. Even 
though we cook the 
river water we 
sometimes still get 
stomach aches and/or 
diarrhea. 


Telecom: In the city and other places in the 
world, kids have access to internet so they 
can learn and look up things they want to 
learn.  
 
13e. Would you want your kids to learn 
about the internet here as well? 
 


 
 
 
 
 
Is already happening. 


 
 
 
 
 
Is already happening. 


 


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


No 
 
 
Disagree. 
 
 
 
  
Strongly agree. 
 
 
 
 
 
Neutral. 


No 
 
 
Disagree. 
 
 
 
 
Strongly agree. 
 
 
 
 
 
Neutral. 


 


14.Independence, self-determination 
(choices, autonomy) 


   


14a.Decision making process: How would you 
decide as a village if this project is feasible? 
 
 
 


The captain holds a krutu 
(meeting) with the 
villagers and makes the 
decision. The captain 
listens to the villagers and 
with the other leaders 
makes the decision. 
 
 
 
 
 


The captain holds a 
krutu (meeting) with 
the villagers and makes 
the decision. The 
captain listens to the 
villagers and with the 
other leaders makes 
the decision. 
 
 
 


 


14b.Would you vote to see if all villagers 
agree with the terms? 
 


Yes. Yes.  


14c.What would the role of the captain be in 
this process? 
 


The captain is the leader 
of the krutu (meeting) and 
makes the end-decision. 
The captain is also the 
contact between the 
village and partners. 


The captain is the 
leader of the krutu 
(meeting) and makes 
the end-decision. The 
captain is also the 
contact between the 
village and partners. 
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15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 


    


 
15a. Would you like to share your knowledge 
of traditional medicine with outsiders?  
 
 


 
No. 


 
No. 
 


 


15b.Do you see selling medicinal products as 
a business opportunity? 
 


Knowledge of traditional 
medicine is waning. Most 
of the villagers have no 
knowledge of the use of 
medicinal plants. 


Knowledge of 
traditional medicine is 
waning. Most of the 
villagers have no 
knowledge of the use of 
medicinal plants. 


The villagers are 
willing to learn 
from other 
villages to use 
this as a source 
of income. 


16.Socio-cultural community: maintaining a 
traditional way of living 


   


16a. Do you think the energy, water and telecom 
projects would make you become a different 
person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


It would bring positive 
change. 
 


Yes.  


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree.  


16d. I wouldn’t want my children to watch 
tv, I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree. They can watch 
tv, but not the 
whole day. 


17. Socio-cultural: promoting gender 
equality/ consideration of traditional gender 
roles. Culture shifts: gender behavior. 
Traditional use of land. /women 
empowerment.  
 


    


17a. Do you think women would have less work if 
water access was closer? 
 


Disagree. There is always 
work to be done. 
 


NA.  


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


Less hunting. But when 
we go hunting, we go for 
longer time, to fill our 
food reserves, to last 
longer. 


Less hunting. But when 
we go hunting, we go 
for longer time, to fill 
our food reserves, to 
last longer. 


 


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  
 


Yes, if they would have 
enough money. 


NA.  
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17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


NA. To reach family 
members inside and 
outside the village. 


 


17e. Women: would you keep cooking with 
fire or would you want an electric stove to 
cook quicker? 
What would you do with your freed up time? 
 


NA. Yes, cooking with fire is 
our culture. We will 
always cook with wood. 


 


18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 


   


18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
 
 


 
No. 
 


 
No. 


 


18b. Can you mark these on a map for us? 
 


 NA. 
 


NA.  


19. Environmental: land (climate change, 
natural disasters). 


   


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


See link. See link.  


20. Environmental: land (wildlife protection 
and ecosystem shifts). 


   


20a. Where are your hunting grounds?  
 
 
 
 
 
 
 


 
NA. 
 
 
 
 


 
NA. 


 


20b. can you mark them on a map for us? 
 


NA. NA.  


20c. Where are your fishing ground  
 


NA. NA.  


20d. Can you mark them on a map for us? 
 


NA. NA.  


20e. Are there rangers in your village? 
 


Yes. Yes.  


Forest rangers help with forest monitoring 
and protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


 
 
 
 
Yes. 


 
 
 
 
Yes. 


 


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 
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21a. Forest rangers: are baseline water 
quality measurements of the area possible?  
 
 


No. No. This is included 
in the Ranger 
program. But the 
Rangers haven’t 
had training yet. 


21b. Are you okay with possible 
deforestation to build the solar, water and 
telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Yes. Yes.  


22. Environmental: Land (discarding of 
waste/ waste management 
system/pollution, recycling) 


   


22a. Where do you discard of fuel carriers? They are re-used for the 
next load of benzine. 


NA.  


22b. Are the fuel carriers brought back to the 
city. 


Yes. Yes.  


22c. Where do you discard of empty 
batteries or old motors? 


 Throw it away. Throw it away.  


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


   


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 
Would you use wood for other purposes? 
Like what? 
 
 
 
 


 Wood is used to cook 
with. It is their culture and 
will always be so. 
 
 
 
 
 


We will always use 
wood to cook with. 


 


23b. Would you help find materials to help 
build project objectives. 
 


 Yes. Being compensated 
if possible. 


Yes.  


24. Environmental: potential for allowing 
research of land and biodiversity systems 
during project activities as an environmental 
safeguard. 


    


24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(Wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


Yes. Yes. As long as 
potential results, 
threats and 
solutions are 
shared with us. 


25. Socio-economic/ social participation/ 
social inclusion/ capacity gap analysis/ 
independence/ self-determination/  
ownership models. 


   


25a. Would any of the villagers like to work 
on the solar/ water or telecom energy 
project? 
Write down names. 


Yes. Yes.  


25b. Would you like to upkeep (operation 
and maintenance) all these new projects 
yourself? 
 


Yes. Yes.  
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25c. Would you rather outside people get 
paid to do the building work? Or would you 
like to help? 
 


Would like to help. Would like to help.  


25d. Would you rather outside people get 
paid for general operation and maintenance? 
 


We would like to do 
general operation and 
maintenance ourselves. 
We would like to be 
trained for this. So, we 
don’t have to be 
dependent of other 
people. 


Small maintenance we 
could do ourselves, by 
getting the required 
training. Big 
maintenance can be 
don’t by other people, 
but we don’t want to 
be dependent on other 
people, because it can 
take a long time for 
them to come to the 
village. 


 


25e. Would you accommodate those people 
in your village? 
 


Yes. Yes.  


25f. Would you like to be educated on how 
to maintain the solar panel, water networks 
and telecom in your village by yourselves? 
 


Yes. Yes.  


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and 
noise.  


    


With the building activities, there might be 
some noise and dust production.  
 
 


   


26a. Would you be okay with this? 
 


Yes. Yes.  


26b.Where would you not be okay with this? 
School for example? Other places? Mark for 
us on a map.  
 


In the school yard and in 
the middle of the village is 
not okay. 


In the school yard and 
in the middle of the 
village is not okay. 


 


26c. If you still experience grievance from 
this in other places, they would like you to 
tell them. Who would you want to go to? 


The captain. The captain.  


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


    


What if you do decide to continue with these 
projects: if outsiders come to help with 
project building, and you get conflicts with 
them.  
 
27a. Who would you tell about this? Or 
would you keep it to yourself? 
 


 
 
 
 
 
The captain. 


 
 
 
 
 
The captain. 


 


28. Concluding statements.    


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
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28a. I am content with the way things are. I don’t 
need energy or telecom. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. Strongly disagree.  


28b. I am looking forward to the project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Agree.  


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree. Neutral.  


28d. I am worried about deforestation in this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28e. I am worried about shifting of gender 
roles. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28f. I am worried that it won’t fit our way of 
life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28g. I am worried about the game/animals 
that will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28h. I trust that this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree.  


28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28j. I am not sure how I feel about this 
project.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree. Disagree.  


28k. I would like to learn more about the 
different energy and telecom systems and 
how to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. Strongly agree.  


28l. Access to energy 24/7. 
Good. Why? 
Bad. Why? 


 Yes. Yes. It makes life 
easier. We can 
do a lot with 
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 light. We can 
preserve food 
for longer 
periods. We can 
be productive 
into the night. 
Our kids can 
study and do 
homework at 
night. 


28m. Access to water 24/7 
Good. Why? 
Bad. Why? 
 


Yes. Yes. It must be good 
drinking water. 
Because we 
don’t want to 
drink river water 
anymore in the 
dry seasons. 


28n. Access to radio, internet, and phones.  
Good. Why? 
Bad. Why? 


Yes. Yes. It is good. We 
want to know 
the news in and 
outside of 
Palumue. News 
from the city and 
international 
news. We also 
enjoy listening to 
music and 
sports. 


 
 


 


 
 


Amotopo   


Krutu detaills 
 
Interviewer: J. Nieuwendam 
Village: Amotopo 
 
Men’s krutu 
Date: February 15th 2023 
Translator(s): Tomas and Stacy.  
Participants: 6 men 
 
Women’s krutu 
Date: February 15th 2023 
Translator(s): Stacy.  
Participants: 7 women 
 
 


  


1. Social factor: baseline village info men women Comments 


1a. How many people live in your village? 
 


 ,,  


1b. How many households live in your 
village?  
 


   


1c. How many houses? 
 


   







 173 


1d. How many males live in this village/ How 
many females/ How many children? 


   


2. baseline energy, water and telecom usage    


2a. What energy systems does your village currently 
have? 
 
 


There is no energy in the 
village.  


  


2b. Does the village have a generator? 
 


    


2c. If yes, do you use an electric cooking 
stove? 
 


   


2d. Do you use diesel motors for fuel 
generation?  
 


   


2e. How much do you need?  
 


   


2f. And what do you need it for? 
 


   


2g. Where do you get the oil from and who 
pays for it? 
 


   


2h. Do you use battery powered lamps  
 


Yes.   ,,  


2i. Do you use kerosene lamps? 
 


No.  ,,  


2j. Inside or outside your house? 
 


No.  ,,  


2k. Do you use candles? How many  
 


No.  ,,  


2l. Do you have light at night and what do 
you use?  
 


We use camp fires. There 
is no light in our house. 
We also use flashlights, 
but if we don’t have 
batteries it stays dark.  


,,  


2m. Where do you fetch your current 
drinking water?  
 


From rainwater or 
riverwater. 


,,  


2n. Are you able to save drinking water? 
 


Yes in durotanks or 
buckets with lids.  


,,  


2o. What is the source of your current bath 
water? 
 


The river or the creek.  
Somebody fetches water 
for the elderly in the 
village.  


They go to the river or 
creek. If they are tired, 
they stay home and 
bathe with rainwater or 
riverwater. 
 


 


2p. Where do you bathe? 
 


,, ,,  


2q. What alternative water sources do you 
have? 
 


  
 


 Someone has come to 
talk to us, but has not 
drilled any water 
sources. 


 


2r. What is the current telecom operation system in 
the village  
 


Wifi from ACT.    


2s. Do you have phone reception here? 
 


We have internet, so we 
can call via whatsapp.  
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2t. Who is responsible for maintaining it? (write 
down names).  
 


Rangers, Anderson, Usari.    


2u. Do you have radio reception in the village? 
 


No, no radio.  The captain has a 
transmitter.   


 


2v. Do you own mobile phones? 
 


Yes, the younger people 
do have phones. But the 
older men and women do 
not.  


,,  


2w. Do you have internet connection? 
 


 No, we don’t.  


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 
 


None of the men.  5 of the women, 2 of 
the older women have 
not.  


 


2y. Wired internet via a computer or via a 
phone? 
 


Via phone. A nurse does 
own a tablet.  


,,  


3. Demand assessment    
3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


Yes they have seen it 
Curuni, Sipaliwini, Tepu 
and Kwamalasamutu.  
They are familiar with the 
watersystems in 
Kwamalasamutu and 
Sipaliwini and the telecom 
operations in Lawa, 
Aperina, Palumeu, 
Kwamalasamutu and 
Tepu.  


Yes, they have seen it in 
Curuni, Sipaliwini and 
Tepu.  


 


3b. Do you feel you need alternative energy options 
in your village? 
 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 
We need a freezer. We 
need light for our safety at 
night.  


Yes, we need it.    


3c.Do you feel that you need alternative clean 
water sources? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


  
Yes, we need it.  
When we drink water we 
can get sick. 


  
Yes, we need it.  


 


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.  
 
To be able to know other 
villages are doing.  


 Yes, we need it.   


3e. Do you feel you need telephone service in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 
Yes, we need it.  
 
We need to be able to call 
family when they are sick 
or just to communicate 
with them.  


 
Yes, we need it.  


 


3f. Do you feel you need internet access in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  


 
Yes, we need it.  
 


 
,, 
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No, we don’t want it or need it. 
 
3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 
 
 
 
 
 


  
Yes, very important.  


  
,, 


 


4. Physical wellbeing: health and nutrition 
status, food security and agricultural 
production 


   


4a. How do you currently keep food conserved?  By drying and smoking 
of meat. 


 


4b. How do you feel about storing food and drinks 
in a fridge? 
 


 Yes, it would be a lot 
easier. 


 


4c. Comment on the following: 
If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree 
 


  Strongly agree.   


4d. I will only store my fruits and crops in the 
fridge 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Stronlgy agree.  ,,   


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly agree. ,,  


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


 I would love a fridge.  
 
Because vermin comes for 
food that goes bad if we 
leave it out.  


 I would love a fridge.  
 
To save meat or fish 
and to make water 
cold.  


 


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


Yes. 
 


Yes.   


4h. Has your current drinking water caused 
illnesses? What kinds? 
 


Yes, diarrhea. Yes, stomach pains and 
diarrhea. 


 


4i.Have people ever gotten seriously sick 
from contaminated water? 
 


Yes.  
Especially when the tide is 
low, we have to cook the 
water longer. The fish that 
we catch is in low tide 
water and we have to 
clean it afterwards 
because there is a lot of 
slime in the water. If we 
don’t wash the fish 
properly, we also get sick.  


Yes. We also get 
headaches, especially in 
the dry season.  
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4j. Is diarrhea or pneumonia something 
villagers often deal with? 
 


Yes.  Yes.   


4k. What water source do you use for your 
agricultural plots? 
 


NA NA  


4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


   


4m. Do you have enough crops in the dry 
season? 
 


   


4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


 Via a radio transmitter 
that the captain has or 
via whatsapp calls. 


 


5. Physical wellbeing: leisure/device 
dependancy 


   


5a. Would you like a tv for entertainment 
Absolutely yes 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 
 
 


Yes absolutely.  
When we want to rest we 
would like to watch 
soccer.  


Yes absolutely.   


5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Yes absolutely.  Yes absolutely.   


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


First we would work, then 
we would watch or listen.  


Watching or listening to 
radio or tv would only 
be in the evening.  


 


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


Yes.   


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


   


6a. Will having more light in the village at night 
make you feel safer? 
Why? 


 
 


 
Yes safer, because 
there are dangerous 
snakes and frogs. 


 


6b. Could you see snakes or other wild 
animals better with light at night? 
 


   


6c. Comment on these statements: 
 
Having water access would make my life 
easier, because it is a lot of work (to fetch 
and cook water) and I could use my time for 
other things.  
 
Or 
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I don’t really mind spending extra time 
fetching and cooking water.  
 


6d. I feel that personal phone access would make 
me feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


Yes absolutely.  
We also want to be able 
to call family.  


Yes absolutely, if 
something happens like 
an accident we would 
be able to call someone 
for help. One time 
there was an accident 
at a camp, and was not 
able to call anybody. 


 


6e. Listening to the radio would ease my 
daily stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to 
on the radio? 
 


Yes, we woudl like to hear 
what is happening in 
other villages.  


Yes, we would want to 
know what goes on in 
the city and listen to 
music. 


 


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


    


7a. Would you eventually like electricity 
access right to your house.  
Or would central community lighting be 
enough for you. Why? 
 


 
 
 


  


7b. How many of you own a cellphone? 
How many of you would love to own one?  
 


None of the men do, they 
are older men.  


4 women do, 4 women 
don’t.  


 


7c. How many of you have no interest in 
owning one? 
 


All the men would like to 
have one.  


  


7d. How many of you own a radio or would 
love to own a radio? 
 


 Nobody owns one. ,,   


7e. How many of you have no interest in 
owning a radio? 
 


Everybody wants one. ,,  


7f. How many of you have ever personally 
used a computer? 
 


One man.   Only the nurse.   


7g. How many of you would love to learn 
how to use a computer? 
 


 Especially the younger 
people, their 
grandchildren. 


 


7h. How many of you have completely no 
interest in learning how to use a computer? 
 


Nobody.    


8. Socio-economic: existing businesses that 
could cover the operational and 
maintenance costs 


   


Once installed, the operational and 
maintenance costs of these projects, can be 
expensive.  
 
 
8a. With what businesses could you pay for 
it? 


 
The men work. They can 
save up money in a village 
money pot.  


By selling fish.  
But there is no real 
market to sell their 
goods. The community 
is too small.  
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8b. Would you want to pay for it together as 
a community?  
 


Yes, the captains agree.   Yes.   


8c. Or would you rather only those that want 
to use energy, water or telecom pay for it? 
 


No.  No.   


Comment on these statements: 
 


   


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.  ,,  


8e. I do not want outside funding because 
we can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral.  ,,  


8f. We want to pay for the maintenance 
costs ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  
 
But we don’t have a lot of 
options to make money.  


,,  


8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  ,,   


8h. Have you ever been promised funding for 
water or electricity before? By whom or 
what organization/political party? 
 


 Yes by political parties.  Yes by the government.   


9. Socio-economic: creation of sustainable 
business opportunity 


   


 
9a. Do you see tourism as a business 
opportunity for your village? 
 
 


 
Yes.  


Yes absolutely. We 
could make money with 
that. In the past 
tourists used to come 
and they would be able 
to sell things to them.  


 


9b. If yes, do you think more energy, water 
and telecom access would allow more 
tourists to visit your village? 
 


Yes, we think so.  Maybe.   


10. Innovation or elevation of business 
opportunity/ use of new tools. 


    


10a. Would you work longer hours if you had 
(electric) light at night? 
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10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 
 


 
 


  


10c. If you didn’t have to fetch and cook 
water, what would you do with freed up 
time? Would you use this time to work on 
other things or would you use it to relax? 
 


To work more.  We would work more.   


11. Social participation: social networks 
(feeling supported) 


   


11a. Do you feel excited about the potential of 
energy? 


Yes, very excited.  ,,  


11b. Do you feel excited about the potential 
of clean water systems? 


Yes very excited.  ,,  


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


Yes very excited.  ,,   


11d. Would you feel more supported if these 
projects came to your village? 
 


Yes very supported.  ,,  


12. Social participation: rights (human rights 
and legal rights/access, justice). 


   


12a. Would you feel like you have equal rights as 
people in the city if you have access to water energy 
and telecom? 


Yes.    


To help frame for them: Comment on the 
following statements: 
 


   


12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.    


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  
We want the same access 
to these needs as people 
in the city.  


,,  


Elaborate 
 


   


13. Independence: personal development 
(educational status, access to quality 
education) 


   


13a. Will energy create extended study 
hours? Would your kids be able to study 
more/longer with access to light? 
 


 Yes, this is very 
important.  


 


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water and telecom? 
 


  There is one teacher 
and only 4 classes. 
 
Yes. 


 


Water: 
13c.Men: how important is clean water in 
the village for you? 
Very important. Not so important. 
Unimportant. 
Why? 
 


Yes, very important.    
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13d.Women: how important is clean water in 
the village for you? 
Very important. Not so important. 
Unimportant. 
Why? 
 


 Very important.  
We would have less 
illnesses. 


 


Telecom: In the city and other places in the 
world, kids have access to internet so they 
can learn and look up things they want to 
learn.  
 
13e. Would you want your kids to learn 
about the internet here as well? 
 


Yes we find that very 
important because the 
older men do not know 
anything about the 
internet. 


Yes.   


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


 
 
 
 
 
Strongly disagree. 
 
 
 
Yes, strongly agree. The 
trainer needs to come 
here in person.  
 
 
Strongly disagree.  
In the past younger 
people of the village went 
to the city for training but 
they did not learn 
anything.  
  


 
 
 
 
 
,, 
 
 
 
 
,, 
 
 
 
,, 


 


14.Independence, self-determination 
(choices, autonomy) 


   


14a.Decision making process: How would you 
decide as a village if this project is feasible? 
 
 
 


 
Via krutu’s.  
 
 
 
 


 
,, 


 


14b.Would you vote to see if all villagers 
agree with the terms? 
 


Yes.    


14c.What would the role of the captain be in 
this process? 
 


The captain sees if all 
villagers agree and then 
the traditional leaders will 
decide in the end.  


  


15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 


    


 
15a. Would you like to share your knowledge 
of traditional medicine with outsiders?  
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15b.Do you see selling medicinal products as 
a business opportunity? 
 


   


16.Socio-cultural community: maintaining a 
traditional way of living 


   


16a. Do you think the energy, water and telecom 
projects would make you become a different 
person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
No it would not change 
us.  


 
,, 


 


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree.  ,,  


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  ,,  


16d. I wouldn’t want my children to watch 
tv, I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.  ,,  


17. Socio-cultural: promoting gender 
equality/ consideration of traditional gender 
roles. Culture shifts: gender behavior. 
Traditional use of land./women 
empowerment.  
 


    


17a. Do you think women would have less work if 
water access was closer? 
 


 
 


Yes, we would not have 
to carry water.  


 


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


Yes, we would have to go 
hunting less.  


  


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  
 


   


17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


 Yes, we would like to 
know how family is 
doing outside the 
village.  


 


17e. Women: would you keep cooking with 
fire or would you want an electric stove to 
cook quicker? 
What would you do with your freed up time? 
 


 We would want to cook 
quicker but also with 
fire because we need 
that to make kasiri and 
kwale.  


 


18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 
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18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
 
 


 
 
 


  


18b. Can you mark these on a map for us? 
 


  
 


  


19. Environmental: land (climate change, 
natural disasters). 


   


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


No flooding. The village is 
on a higher altitude.  


  


20. Environmental: land (wildlife protection 
and ecosystem shifts). 


   


20a. Where are your hunting grounds  
 
 
 
 
 
 
 


The entire forest.  
 
 
 
 
 


  


20b. can you mark them on a map for us? 
 


   


20c. Where are your fishing ground  
 


All rivers. 
Especially Corantijn en 
Lucie river.  


  


20d. Can you mark them on a map for us? 
 


   


20e. Are there rangers in your village? 
 


Yes.    


Forest rangers help with forest monitoring 
and protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


 
 
 
Maybe.  
 


 
 
 
 
 


 


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 


    


21a. Forest rangers: are baseline water 
quality measurements of the area possible?  
 
 


   


21b. Are you okay with possible 
deforestation to build the solar, water and 
telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


They are going to point 
out where building 
projects will be.  
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22. Environmental: Land (discarding of 
waste/ waste management 
system/pollution, recycling) 


   


22a. Where do you discard of fuel carriers? We collect rainwater with 
it.  


We cook kasiri in it.   


22b. Are the fuel carriers brought back to the 
city. 


No.    


22c. Where do you discard of empty 
batteries or old motors? 


  We throw them away 
or we use the battery 
powder to start fires. 


 


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


   


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 
Would you use wood for other purposes? 
Like what? 
 
 
 
 


  
 
 
 
 


We would use the 
wood to cook kasiri 
quicker.  
 


 


23b. Would you help find materials to help 
build project objectives 
 


 Yes, we would help with 
that.  


  


24. Environmental: potential for allowing 
research of land and biodiversity systems 
during project activities as an environmental 
safeguard. 


    


24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


 
  
 


  


25. Socio-economic/ social participation/ 
social inclusion/ capacity gap analysis/ 
independence/ self-determination/  
ownership models. 


   


25a. Would any of the villagers like to work 
on the solar/ water or telecom energy 
project? 
Write down names. 


Yes they would like that. 
But they cant give out 
names yet. 


  


25b. Would you like to upkeep (operation 
and maintenance) all these new projects 
yourself? 
 


Yes minor maintenance.   


25c. Would you rather outside people get 
paid to do the building work? Or woud you 
like to help? 
 


We would like to help.    


25d. Would you rather outside people get 
paid for general operation and maintenance? 
 


Major maintenance by 
professionals. 


  


25e. Would you accommodate those people 
in your village? 
 


Yes definitely, the men 
are prepared to build a 
special house specifically 
for these people.   
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25f. Would you like to be educated on how 
to maintain the solar panel, water networks 
and telecom in your village by yourselves? 
 


   


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and 
noise.  


    


With the building activities, there might be 
some noise and dust production.  
 
 


   


26a. Would you be okay with this? 
 


Yes.   


26b.Where would you not be okay with this? 
School for example? Other places? Mark for 
us on a map.  
 


   


26c. If you still experience grievance from 
this in other places, they would like you to 
tell them. Who would you want to go to? 


The traditional leaders. ,,  


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


    


What if you do decide to continue with these 
projects: if outsiders come to help with 
project building, and you get conflicts with 
them.  
 
27. Who would you tell about this? Or would 
you keep it to yourself? 
 


We would tell the 
traditional leaders. 


,,  


28. Concluding statements.    


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
 
 
 
 
 


 
 
 


 


28a. I am content with the way things are. I don’t 
need energy or telecom 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree. ,,  


28b. I am looking forward to the project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  ,,  


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree. 
We are worried about the 
maintenance costs. 


,,  


28d. I am worried about deforestation in this 
project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.    
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28e. I am worried about shifting of gender 
roles 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral.    


28f. I am worried that it won’t fit our way of 
life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree.    


28g. I am worried about the game/animals 
that will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Disagree.    


28h. I trust that this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.   


28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree.    


28j. I am not sure how I feel about this 
project.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree.    


28k. I would like to learn more about the 
different energy and telecom systems and 
how to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Neutral.    


28l. Access to energy 24/7; 
Good. Why? 
Bad. Why? 
 


    


28m. Access to water 24/7 
Good. Why 
Bad. Why? 
 


   


28n. Access to radio, internet and phones.  
Good. Why 
Bad. Why 


   


 
 


 


 


Curuni   
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Krutu detaills 
 
Interviewer: J. Nieuwendam 
Village: Curuni 
 
Men’s krutu 
Date: February 14th 2023 
Translator(s): Tomas/Orveo 
Participants: 8 men.  


  


1. Social factor: baseline village info men women Comments 


1a. How many people live in your village? 
 


 ,,  


1b. How many households live in your 
village?  
 


   


1c. How many houses? 
 


   


1d. How many males live in this village/ How 
many females/ How many children? 


   


2. baseline energy, water and telecom usage    
2a. What energy systems does your village currently 
have? 
 
 


Solar panels.    


2b. Does the village have a generator? 
 


 No.    


2c. If yes, do you use an electric cooking 
stove? 
 


N.A.   


2d. Do you use diesel motors for fuel 
generation?  
 


   


2e. How much do you need?  
 


   


2f. And what do you need it for? 
 


   


2g. Where do you get the oil from and who 
pays for it? 
 


   


2h. Do you use battery powered lamps  
 


    


2i. Do you use kerosene lamps? 
 


   


2j. Inside or outside your house? 
 


   


2k. Do you use candles? How many  
 


   


2l. Do you have light at night and what do 
you use?  
 


   


2m. Where do you fetch your current 
drinking water?  
 


River and rainwater.    
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2n. Are you able to save drinking water? 
 


Yes in buckets we save 
riverwater and rainwater 
in durotanks.  


  


2o. What is the source of your current bath 
water? 
 


River water.  
 


  


2p. Where do you bathe? 
 


In the river. 
 


  


2q. What alternative water sources do you 
have? 
 


  
 


   


2r. What is the current telecom operation system in 
the village  
 


There is wifi in the village.   


2s. Do you have phone reception here? 
 


No phone reception.    


2t. Who is responsible for maintaining it? (write 
down names).  
 


   


2u. Do you have radio reception in the village? 
 


Yes for aeroplanes. A two-
way radio.  


  


2v. Do you own mobile phones? 
 


Yes.    


2w. Do you have internet connection? 
 


Only wifi.    


2x. Have you been ‘on’ the internet/ do you 
know what the internet is? 
 


All of the men.    


2y. Wired internet via a computer or via a 
phone? 
 


Via phones.    


3. Demand assessment    


3a. Are you familiar with solar/water or 
telecom models? Have you seen it in other 
villages? 


Yes we know indigenous 
villages in Guyana have 
solar panels as well. 
Watersystems we know 
from French-Guyanan and 
Kwamalasamutu. 


  


3b. Do you feel you need alternative energy options 
in your village? 
 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 
Yes, we want it and need 
it.  


   


3c.Do you feel that you need alternative clean 
water sources? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


  
Yes we need clean water.  


   


3d. Do you feel you need radio in your village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, we need it.     


3e. Do you feel you need telephone service in your 
village? 
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Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


 Yes, we need it very much 
so.  


3f. Do you feel you need internet access in your 
village? 
Yes, we need it.  
We don’t need it, but we want it.  
No, we don’t want it or need it. 
 


Yes, of course.  
 
 


   


3g. Is light at night important to you? 
Yes, very important. No not so important. 
Unimportant. Very unimportant. 
 
 
 
 
 
 


 Yes, very important.    
 


 


4. Physical wellbeing: health and nutrition 
status, food security and agricultural 
production 


   


4a. How do you currently keep food conserved? We smoke and salt our 
foods. It is not tasty and 
we still get sick.  


  


4b. How do you feel about storing food and drinks 
in a fridge? 
 


Good, when we come 
back from work we would 
be able to have a cold 
drink.  


  


4c. Comment on the following: 
If there were electricity, I would a fridge to 
store food. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree 
 


Strongly agree. 
 
We would also like to 
have drilling machines, 
planers, washing 
machines and an iron.  


   


4d. I will only store my fruits and crops in the 
fridge 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 Strongly agree.     


4e. I will store hunted game in the 
fridge/freezer.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Strongly agree.    


4f. Comment on the following: 
I would love a fridge. 
I am not fond of the idea.  
 
Why/ elaborate.  
 


 Yes we would love to 
save and store kasiri. 


   


4g. If you had a fridge or freezer, would you want to 
save more food as a reserve for the village? 
 


Yes, watermelon, 
pineapple, water and 
bananas.  


  


4h. Has your current drinking water caused 
illnesses? What kinds? 
 


Yes diarrhea with blood.    
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4i.Have people ever gotten seriously sick 
from contaminated water? 
 


Yes. They are not used to 
cooking water. That is 
why a water system needs 
to come as soon as 
possible. 2024 is too long 
of a wait, maybe we won’t 
be able to make it till that 
time.  


  


4j. Is diarrhea or pneumonia something 
villagers often deal with? 
 


Yes both diarrhea and 
pneumonia happen often 
to villagers. 


  


4k. What water source do you use for your 
agricultural plots? 
 


Depends on the rain.    


4l. Do you think that a clean water system will help 
increase your agricultural crop production? why? 
 


NA NA  


4m. Do you have enough crops in the dry 
season? 
 


   


4n. Telecom: How do you currently reach the 
Medische Zending if there is a medical 
emergency in your village? 
 


They contact a clinic with 
a two-way radio signal to 
the city.  


  


5. Physical wellbeing: leisure/device 
dependancy 


   


5a. Would you like a tv for entertainment 
Absolutely yes 
Absolutely/Yes/Neutral/No/Definitely not.  
 
 
 
 


Yes, especially the elderly 
men in the village. And 
they also need a better 
solar system.  


  


5b. Would you like radio for entertainment? 
Absolutely yes absolutely 
/Yes/Neutral/No/Definitely not. 
 


Yes absolutely.  
When they go hunting far 
away they want to be able 
to contact the village with 
a signal.  


  


5c. Comment on the following:  
No, I do not want a tv or radio, otherwise 
nobody would want to work. 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree.  
 


Agree. It is also hard for 
children because they 
need to sleep on time.  


  


5d. If you had a fridge, would you enjoy 
drinking cold beverages like coca cola? 
 


Yes. They would like to 
enjoy cold drinks.  


  


6. Emotional wellbeing: safety, security, 
contentment, lack of stress. 


   


6a. Will having more light in the village at night 
make you feel safer? 
Why? 


Yes, especially when the 
men come back from 
hunting late at night.  
 


 
 


 


6b. Could you see snakes or other wild 
animals better with light at night? 
 


Yes of course, because 
snakes are present 
sometimes.  


  


6c. Comment on these statements:    
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Having water access would make my life 
easier, because it is a lot of work (to fetch 
and cook water) and I could use my time for 
other things.  
 
Or 
 
I don’t really mind spending extra time 
fetching and cooking water.  
 


It would make our lives 
easier.  


6d. I feel that personal phone access would make 
me feel safer. 
Ask the men: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
Ask the women: Absolutely 
yes/Yes/Neutral/No/Definitely not. 
 


Yes, because then we 
would be able to access 
other villages for help, for 
example in Brazil . 


  


6e. Listening to the radio would ease my 
daily stressors in life. 
Absolutely/Yes/Neutral/No/Definitely not. 
 
Elaborate/ What would you want to listen to 
on the radio? 
 


 Yes.  
Tareno media.  
Music 
Gospel music.  


  


7. Material wellbeing: housing, possessions 
(impact socio-economic differences and 
preferences) 
Independence: personal value.  


    


7a. Would you eventually like electricity 
access right to your house.  
Or would central community lighting be 
enough for you. Why? 
 


 
Yes. Preferably right to 
our house.  
 


  


7b. How many of you own a cellphone? 
How many of you would love to own one?  
 


All the men own a phone, 
also the elderly men.  


  


7c. How many of you have no interest in 
owning one? 
 


Everyone wants and 
needs a phone.  


  


7d. How many of you own a radio or would 
love to own a radio? 
 


 Nobody.     


7e. How many of you have no interest in 
owning a radio? 
 


Everyone wants one.    


7f. How many of you have ever personally 
used a computer? 
 


2 people. Wendel Prof 
and Alex.  


  


7g. How many of you would love to learn 
how to use a computer? 
 


Everybody, also the 
elderly male krutu 
participant.  


  


7h. How many of you have completely no 
interest in learning how to use a computer? 
 


   


8. Socio-economic: existing businesses that 
could cover the operational and 
maintenance costs 
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Once installed, the operational and 
maintenance costs of these projects, can be 
expensive.  
 
 
8a. With what businesses could you pay for 
it? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


 
They want to pay for it.  
But have to think about 
how to go about that.  


  


8b. Would you want to pay for it together as 
a community?  
 


They want to pay for it 
together.  


  


8c. Or would you rather only those that want 
to use energy, water or telecom pay for it? 
 


   


Comment on these statements: 
 


   


8d. We’d rather be dependent on outside 
funding. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


8e. I do not want outside funding because 
we can’t trust that they always have enough 
money for us.  
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


8f. We want to pay for the maintenance 
costs ourselves. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.    


8g. We want to learn how the installations 
work.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.  
If something brakes, then 
we have to be able to 
repair it. the younger 
people will have to be 
trained. 


   


8h. Have you ever been promised funding for 
water or electricity before? By whom or 
what organization/political party? 
 


 The political party NDP 
has promised a lot in 
2015.  
ACT brought solar panels 
in 2019.  
SWM did research to find 
water sources, and would 
come drill these but have 
never come back to do so.  


  


9. Socio-economic: creation of sustainable 
business opportunity 


   


 
9a. Do you see tourism as a business 
opportunity for your village? 
 
 


 
We are interested. 
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9b. If yes, do you think more energy, water 
and telecom access would allow more 
tourists to visit your village? 
 


Yes.    


10. Innovation or elevation of business 
opportunity/ use of new tools. 


    


10a. Would you work longer hours if you had 
(electric) light at night? 
 
 
 
 
 


 
 
 
 


  


10b. How would you use phones if you could take 
them to work/ to daily activities? Would you take 
them with you to your workplace? 
 


 
 


  


10c. If you didn’t have to fetch and cook 
water, what would you do with freed up 
time? Would you use this time to work on 
other things or would you use it to relax? 
 


We would relax more.    


11. Social participation: social networks 
(feeling supported) 


   


11a. Do you feel excited about the potential of 
energy? 


Yes, we are always glad if 
a project comes to our 
village.  


  


11b. Do you feel excited about the potential 
of clean water systems? 


Yes.    


11c. Do you feel excited about telecom 
opportunities? Radio/ phone/ internet? 
 


Yes.     


11d. Would you feel more supported if these 
projects came to your village? 
 


Yes, very much so. They 
are happy with the 
potential of this project.  


  


12. Social participation: rights (human rights 
and legal rights/access, justice). 


   


12a. Would you feel like you have equal rights as 
people in the city if you have access to water energy 
and telecom? 


For their great 
grandchildren who know 
and go to the city, yes, 
this would mean equal 
rights for them.  


  


To help frame for them: Comment on the 
following statements: 
 


   


12b. I want equal rights to people in the city.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.    


12c. I think having energy, telecom or water 
systems would give me equal rights. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.    


Elaborate 
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13. Independence: personal development 
(educational status, access to quality 
education) 


   


13a. Will energy create extended study 
hours? Would your kids be able to study 
more/longer with access to light? 
 


Yes.    


13b. Do you think more elementary school 
teachers would come to the village if you had 
energy, water and telecom? 
 


 Yes.    


Water: 
13c.Men: how important is clean water in 
the village for you? 
 


   


13d.Women: how important is clean water in 
the village for you? 
Very important. Not so important. 
Unimportant. 
Why? 
 


   


Telecom: In the city and other places in the 
world, kids have access to internet so they 
can learn and look up things they want to 
learn.  
 
13e. Would you want your kids to learn 
about the internet here as well? 
 


Yes.    


13f. Adults: video courses and training via 
internet or videocalls?  
 
Yes, I’d like to have trainings via video calls.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
No, I’d rather trainers come to us in person.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
No, I’d rather go to the city for trainings. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 
 


 
 
 
Neutral.  
 
 
 
 
Strongly agree.  
 
 
 
 
 
Disagree.  
 
 
 
 
  


 
 
 
 
 
 


 


14.Independence, self-determination 
(choices, autonomy) 


   


14a.Decision making process: How would you 
decide as a village if this project is feasible? 
 
 
 


 
The head captain would 
decide after a krutu.  
 
 
 
 


 
 


 







 194 


14b.Would you vote to see if all villagers 
agree with the terms? 
 


Yes.    


14c.What would the role of the captain be in 
this process? 
 


He will decide in the end.    


15. Socio-cultural community: highlighting 
traditional knowledge. 
Socio-economic. 


    


 
15a. Would you like to share your knowledge 
of traditional medicine with outsiders?  
 
 


 
N.A. 


 
 


 


15b.Do you see selling medicinal products as 
a business opportunity? 
 


N.A.   


16.Socio-cultural community: maintaining a 
traditional way of living 


   


16a. Do you think the energy, water and telecom 
projects would make you become a different 
person? 
 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 
 


 
Agree, 
Yes a person changes. 
You become like city folk.  


  


16b. Would you rather live as you live right 
now? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree.    


16c. Would you want to call family members in the 
city? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly agree.    


16d. I wouldn’t want my children to watch 
tv, I’d rather they play outside. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.    


17. Socio-cultural: promoting gender 
equality/ consideration of traditional gender 
roles. Culture shifts: gender behavior. 
Traditional use of land./women 
empowerment.  
 


    


17a. Do you think women would have less work if 
water access was closer? 
 


 
 


  


17b. Do you think men would hunt more, or 
less, if you had a fridge to save food in? 
 


No, they do not hunt less.    


17c. Men: would you give your wife a cell phone? 
Why/Elaborate.  
 


Everyone needs a phone.    
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17d. Women: would you want to use a 
cellphone? 
Why/Elaborate.  
 


   


17e. Women: would you keep cooking with 
fire or would you want an electric stove to 
cook quicker? 
What would you do with your freed up time? 
 


   


18. Socio-cultural/environmental territories: 
access to indigenous spiritual or other 
important sites. 


   


18a. Are there areas in your village where you don’t 
want outsiders to come and build things or walk 
through? 
 
For what reason: 
Spiritual 
Personal property 
Other.  
 
 


 
 
 


  


18b. Can you mark these on a map for us? 
 


  
 


  


19. Environmental: land (climate change, 
natural disasters). 


   


19a. Can you mark for us on a map where you 
experience a lot of flooding during rain seasons.  
 


By the river, we 
experience flooding.  


  


20. Environmental: land (wildlife protection 
and ecosystem shifts). 


   


20a. Where are your hunting grounds  
 
 
 
 
 
 
 


 
 
 
 
 
 


  


20b. can you mark them on a map for us? 
 


   


20c. Where are your fishing ground  
 


   


20d. Can you mark them on a map for us? 
 


   


20e. Are there rangers in your village? 
 


Yes.    


Forest rangers help with forest monitoring 
and protection.  
 
20f. Are there more people interested to 
become a ranger to help protect and monitor 
your lands and the animals during project 
building activities? 
 


 
 
 
 
Yes, but there are 
limitation.  
There is no boat and no 
gas to travel with.  
 
But, a lot of the krutu 
participants would like to 
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learn and become 
rangers.  


21. Environmental: land (flora and fauna and 
water protection/deforestation.) 


    


21a. Forest rangers: are baseline water 
quality measurements of the area possible?  
 
 


   


21b. Are you okay with possible 
deforestation to build the solar, water and 
telecom systems? 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Agree.    


22. Environmental: Land (discarding of 
waste/ waste management 
system/pollution, recycling) 


   


22a. Where do you discard of fuel carriers? We cook kasiri in it and 
save rainwater with it.  


  


22b. Are the fuel carriers brought back to the 
city. 


Some of them.   


22c. Where do you discard of empty 
batteries or old motors? 


We use it as lead for 
fishing. The rest is thrown 
away. Sometimes people 
can repair old motors, so 
they save those.  


  


23. Environmental: Territories and Resources 
(use of local materials/ repurposing. ) 


   


23a. If you used less wood to cook your food 
and water for, because of electric appliances. 
Would you use wood for other purposes? 
Like what? 
 
 
 
 


  
 
Grinding kasiri always 
happens with wood.  
 
 
 


  


23b. Would you help find materials to help 
build project objectives 
 


 Yes that is a great idea.   


24. Environmental: potential for allowing 
research of land and biodiversity systems 
during project activities as an environmental 
safeguard. 


    


24a. Villagers: would you be willing to let 
scientific researchers assess whether the 
animals and land will be disturbed during the 
project building? 
(wildlife and biodiversity research by 
universities through funding? As an 
environmental safeguard). 


 
  
 


  


25. Socio-economic/ social participation/ 
social inclusion/ capacity gap analysis/ 
independence/ self-determination/  
ownership models. 


   


25a. Would any of the villagers like to work 
on the solar/ water or telecom energy 
project? 
Write down names. 


YES.  
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Water. Lesley, tukaram, 
alvin, eli, alex toehamji, 
wono saiseke.  
 
Telecom: Orfeo nanasaike 
and Windel Sinkora.  


25b. Would you like to upkeep (operation 
and maintenance) all these new projects 
yourself? 
 


Yes.    


25c. Would you rather outside people get 
paid to do the building work? Or woud you 
like to help? 
 


Yes.    


25d. Would you rather outside people get 
paid for general operation and maintenance? 
 


Yes.    


25e. Would you accommodate those people 
in your village? 
 


Yes.   


25f. Would you like to be educated on how 
to maintain the solar panel, water networks 
and telecom in your village by yourselves? 
 


   


26. Grievance mechanism, environmental 
examples.  
Aspect: land, indicators: air quality and 
noise.  


    


With the building activities, there might be 
some noise and dust production.  
 
 


   


26a. Would you be okay with this? 
 


   


26b.Where would you not be okay with this? 
School for example? Other places? Mark for 
us on a map.  
 


   


26c. If you still experience grievance from 
this in other places, they would like you to 
tell them. Who would you want to go to? 


   


27. Grievance mechanism, social examples.  
Aspect: social conflicts, indicators: social 
inclusion.  


    


What if you do decide to continue with these 
projects: if outsiders come to help with 
project building, and you get conflicts with 
them.  
 
27. Who would you tell about this? Or would 
you keep it to yourself? 
 


The captain would speak 
to that person and would 
express the concerns to 
the builders.  


  


28. Concluding statements.    


Comment on the following statement 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
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28a. I am content with the way things are. I don’t 
need energy or telecom 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28b. I am looking forward to the project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28c. I am worried about finances for this 
project. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28d. I am worried about deforestation in this 
project 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28e. I am worried about shifting of gender 
roles 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


Strongly disagree.    


28f. I am worried that it won’t fit our way of 
life 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28g. I am worried about the game/animals 
that will go away with too much noise. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28h. I trust that this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28i. I do not trust this project will be good for 
my village.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28j. I am not sure how I feel about this 
project.  
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28k. I would like to learn more about the 
different energy and telecom systems and 
how to use it. 
Strongly agree/ agree/ neutral/ disagree/ 
strongly disagree. 
 


   


28l. Access to energy 24/7; 
Good. Why? 


 Good.    
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Bad. Why? 
 
28m. Access to water 24/7 
Good. Why 
Bad. Why? 
 


   


28n. Access to radio, internet and phones.  
Good. Why 
Bad. Why 
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8. Appendix 2. Written consent forms.  
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Acronyms 
Abbreviation  Explanation 


AC  Alternating current 


ACT  Amazon Conservation Team 


ALARP  As Low as Reasonably Practical 


ATV  All‐terrain vehicle 


BAU  Business as usual 


BESS  Battery Energy Storage Systems (BESS) 


DC  Direct current 


DoD  Deep of Discharge 


FPIC  Free, Prior and Informed Consent 


IDB  Inter‐American Development Bank 


KPI  Key Performance Indicator 


LEO  Low Earth Orbit 


LRP  Local Reference Point 


LVT  Luchtvaartterreinen 


NHDWV  Ministry of Natural Resources Water Supply Division – Dienst Water Voorziening 
Ministerie van Natuurlijke Hulpbronnen 


O&M  Operation & Maintenance 


PUE  Productive uses of energy 


PV  Photovoltaic 


RE  Renewable Energy 


SHS  Solar Home System 


SOC  State of Charge 


SRD  Surinamese Dollar 


SWM  Surinaamsche Waterleiding Maatschappij (Surinamese Water infractructure company) 


TTA  Trama TecnoAmbiental 


USD  United States Dollar 


VSAT  Very Small Aperture Terminal 
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1. Introduction 
This deliverable aims to set the general design considerations on which the Basic Concept Design (Deliverable 3) 


and eventually the technical specifications (Deliverable 4) of the PV mini grids will be based. The present report 


aims at elucidating certain design considerations for which key decisions need to be made that will affect the 


final design, and hence have an impact on the cost, configuration, strategy, among other aspects.  


 


 


D2. Community 
characterization and 
demand estimates


D3. Preliminary 
sizing and concept 


design


D4. Final design and 
technical 


specifications
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2. Methodology 
Report #2 describes the results of the analysis conducted with the data collected on site. It provides an overview 
of  the  socio‐economic  circumstances  of  the  villages,  their  estimated  energy  demand  and  the  potential  to 
implement energy, water and telecommunications solutions.  


A summary of socio‐economic profiling is provided in 
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Table 1 below. 


Table 1 Socio‐economic profiling summary 


Community 
HH (mini 
grid) 


HH 
(remote) 


BB  II  PUE  WS  TT  VSAT  Main source of income1 
Average 


income (SRD) 


Kwamalasamutu  225  9  1  13  3  1  12  0 
Stingless bees, tea leaves, 


farming 
2900 


Sipaliwini  42  1  1  7  3  1  0  1 
Hunting, wildlife trade, 


fishing 
1850 


Alalapadu  50  0  0  8  1  1  0  1  Brazil nuts, hunting, fishing  2300 


Apetina  76  123  2  14  3  1  14  15 
Tourism, farming, fishing, 


hunting 
2100 


Palumeu  70  0  2  8  1  1  06  0 
Stingless bees, lodge, 


fishing 
2300 


Pelelutepoe  72  47  3  9  2  1  18  0 
Stingless bees, pepper 


powder, hunting, farming 
2400 


Amatopo  21  0  1  7  2  1  0  1  Lodge, hunting, crafts  2800 


Coeroeni  25  0  0  8  2  1  0  1 
Hunting, fishing, wildlife 


trade 
3500 


Kawemhakan  42  0  3  8  3  09  010  0 
Hunting, fishing, boat 


making 
7000 


Kumakapan  811  0  0  0  0  1  0  0 
Hunting, fishing, boat 


making 
7000 


 
1 Overall, public workers and NGO workers are the main income‐generating activity. 
2 Since the tower is currently being built it is best to consider the load and due to proximity, it is best to interconnect to the mini grid.  
3 Remote households belong to Tutu Kampu (5), Halala Kampu (2) and Akani Kampu (5). 
4 The tower is nearby to the mini grid and could be interconnect, even if the PV system is in good condition still, its replacement is necessary 
in the next 2 – 3 years, hence the load is already taken into consideration.  
5 The VSAT consideration in Apetina is to provide access to telecoms in Tutu Kampu 
6 The load for the telecoms tower is not considered since it is too far away, the service is still working properly. The PV and battery stand‐
alone will need to be replaced in 2 – 3 years’ time. A quick assessment will be provided on a stand‐alone system for those towers not close 
enough to the village.  
7 Three of the users might be reachable with the grid 
8 The tower is nearby to the mini grid and could be interconnect, even if the PV system is in good condition still, its replacement is necessary 
in the next 2 – 3 years, hence the load is already taken into consideration. 
9 No water pump required in Kawemhakan since the water source is up hill.  
10 Two towers already installed – PV system still working, an upgrade would be necessary in a couple of years. 
11 These users might be supplied with a stand‐alone system – to be assessed in this report. A total of 4 households were currently living there 
and two houses were being built. To consider growth the design will consider 8 households.  
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Based on the above profiling of the communities, in Deliverable 2, there were 3 energy load scenarios that were 
developed  (year 4), which assumed very  low  load growth, a medium  load growth, and a higher  load growth 
scenario.  


Table 2: Energy load growth scenarios – year 4   


Community  Low scenario (kWh/day)  Medium scenario (kWh/day)  High scenario (kWh/day)  


Kwamalasamutu  790.28  809.98  836.12 


Apetina  306.02  313.65  323.77 


Tutu Kampu  28.86  29.6  32.11 


Akani Kampu  16.38  16.77  18.12 


Halala Kampu  18.67  19.11  20.64 


Palumeu  210.77  216.01  224.04 


Peleloe Tepoe  280.31  287.35  296.70 


Kawamhakan  200.85  205.81  209.33 


Sipaliwini  140.32  142.10  146.81 


Alalapadu  187.86  190.11  197.00 


Amatopo  93.21  94.40  97.07 


Coeroeni  110.12  111.50  114.00 


Kumakapan  24.29  24.96  28.71 


 


Once the socio‐economic profiling is done, Homer Pro (Hybrid Optimization of Multiple Energy Resources) was 


used for the simulation and optimization process of multiple mini grids scenarios. HOMER Pro is a software for 


the design and optimization of hybrid generation systems, widely applied for case studies in rural environments 


and is closed source. It has two energy control strategies according to the design objectives:  


i. Load following: High renewable penetration, diesel generators only operate to supply peak demand. 
ii. Cycle charge: Low  renewable penetration,  the diesel generator operates at  full capacity and power 


dispatch is performed for the period of one year in one‐hour increments.  


The tool performs hundreds of simulations/optimizations to cover the demand and obtain the optimal system. 


The optimal system is characterized as the most economically viable option. It is an iterative and multivariable 


computational tool. Iterative techniques are based on loops that converge when certain conditions imposed by 


the objective function are met. Most systems require nonlinear modeling such as, for example, cost analysis of 


a system. The iterative method may require many calculations to find the optimal point. 


The software allows to design the main components of a power system and simulate the dispatch for a reference 


year (by hourly increments), for which, it is necessary to provide a series of input data: load profiles, technology 


options,  component  costs  and  renewable  resource.  This  input  data  is  used  to  simulate  different  system 


configurations to generate results based on the feasible configurations, ordered according to their Net Present 


Value (NPV). 


In the first stage, an analysis of the operation of the current diesel generation system is performed for those 


villages with an existing diesel generator. Subsequently,  in a second stage, system optimization  is performed 


considering the  introduction of solar photovoltaic technology (kWp)  in combination with BESS battery banks 


(kWh). This analysis  in different  stages  facilitates obtaining different  technical‐economic and environmental 


indicators, which will allow evaluating the impact of the introduction of renewables and storage compared to 


the current state of the system. These  indicators will be the basis to facilitate decision making regarding the 


most feasible configuration. Figure 1 shows the optimization and analysis procedure. 
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Figure 1 Simulation modeling for optimization. 


2.1 Solar radiation resource 


Suriname has an  important solar  irradiance resource that varies depending on the region between 5.2 – 6.0 


kWh/m2/day,  and  a  solar  photovoltaic  energy  potential  of  between  4.0  ‐  4.6  kWh/kWp.  This  information 


corresponds to the data and maps published by Global Solar Atlas and allows projecting the future available 


energy potential for defining the energy solution to be designed. 


Based on satellite information sources such as Meteonorm12 and Prospector13, the solar resource available in 


the Kwamalasamutu area was determined to reach an annual average of 5.51 kWh/m2/day of global horizontal 


irradiance (GHI), with a minimum of 5.20 kWh/m2/day in February a maximum of 6.37 kWh/m2/day in October. 


Figure 2 below shows  in detail the monthly average GHI values for example  in Kwamalasamutu. Similar solar 


radiation values were used specifically for each community.  


 


Figure 2 Global horizontal irradiance in Kwamalasamutu (Helioscope) 


 
12 https://meteonorm.com/en/ 
13 https://energydemo.github.io 
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2.2 Optimization objectives 


The objective of the project is to find the optimal system that maximizes the renewable energy fraction (REF), 


minimizes the initial investment required (CAPEX), minimizes the cost of electricity production (COE), and 


maximizes the battery autonomy (the duration for which the battery can supply the demand if it were not 


powered by the diesel generator or solar PV plant). These objectives are mapped to metrics for each proposed 


design scenario, which are then weighted to represent their relative importance and project priorities, then 


the normalized values are multiplied by the weights and summed. This yields a final score that is used to 


determine the scenario with the optimal system size.  


Table 3 Representation of the objectives, metrics and weight. 


Objective  Metric  Weight  Formula 


Minimize electricity production 
cost 


COE  25  ponderación * (1 ‐ (X ‐ XMIN) / (XMAX ‐ XMIN)) 


Minimize initial investment  CAPEX  35  ponderación * (1 ‐ (X ‐ XMIN) / (XMAX ‐ XMIN )) 


Maximize the fraction of 
renewable energy 


REF  30  ponderación * ((X ‐ XMIN) / (XMAX ‐ XMIN)) 


Maximize autonomy  Autonomy  10  ponderación * ((X ‐ XMIN) / (XMAX ‐ XMIN)) 


 


𝐹𝑖𝑛𝑎𝑙 𝑆𝑐𝑜𝑟𝑒 𝑃 𝑥 1
𝑋 𝑋𝑚𝑖𝑛
𝑋𝑚𝑎𝑥 𝑋


𝑃 𝑥 1
𝑋 𝑋𝑚𝑖𝑛


𝑋𝑚𝑎𝑥 𝑋𝑚𝑖𝑛
𝑃𝑟𝑒𝑓𝑥


𝑋 𝑋𝑚𝑖𝑛
𝑋𝑚𝑎𝑥 𝑋𝑚𝑖𝑛


𝑃𝐴
𝑋 𝑋𝑚𝑖𝑛


𝑋𝑚𝑎𝑥 𝑋𝑚𝑖𝑛
 


Where:  


 PCOE = weighting of the metric Cost of electricity production 


 PCAPEX = weighting of the CAPEX metric 


 PREF = weighting of metric Fraction of renewable energy  


 PA = metric weighting Autonomy 


 XMAX = maximum value of the metric considered 


 XMIN = minimum value of the metric considered 


2.3 Sizing simulations 


Figure 3 shows the system defined for the simulations in Homer Pro for example in Kwamalasamutu: 


 


Figure 3 System configuration example in Homer Pro for Kwamalasamutu 
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Most of the existing diesel generators can still operate for a few more years, still if used it is preferable to assess 


as new units. For modelling and simulation purposes the Team considered the cost of installing a new generator 


and the real cost of fuel. The simulations are done considering different levels of renewable energy penetration 


and scenarios with no diesel and scenarios with no solar.  


Table 4 present the input data for the simulations in Homer Pro for the case of Kwamalasamutu.  


Table 4 Summary of main Homer simulation parameters for example in Kwamalasamutu 


Component14  Unit  Capital Cost  Replacement cost  Lifetime (years) 


Solar PV15   USD / kWp  1,800  NA  25 


Battery ‐LFP  USD / kWh  650  80%  10 


Battery Inverter  USD / kW  850  80%  10 


Diesel generator  
USD / kW 


0 – 100: 400 
100 – 500: 350 


Over 500 kW: 300 


Ibidem  25,000 hours 


Input  Unit  Value 


Fuel cost  USD/l  Site specific 


Inflation  %/year  5% 


Projects lifetime  years  20 


Demand evolution  %/year  Site specific16 


Discount rate  %  12 


Fixed CAPEX  USD  Site specific 


Fixed OPEX  USD/Year  Site specific 


Diesel escalation   %/Year  2 


Annual capacity shortage  %  1, 5, 10 


 


Regarding the site‐specific costs, the following tables summarize the more detailed costing for each  location. 
Table 5 provides a summary of the main fixed values considered  in Kwamalasamutu, this was considered for 
each of the communities. 


Table 5: High‐level costs for Kwamalasamutu 


Category  Parameter  Value (USD)  Comments/description 


Fixed soft costs 
(including 


contingencies) 


Other soft costs  30,000  Land survey, SESIA and others 


Project Management  50,000  Includes management tasks, insurances, 
legal fees, procurement of goods, 


planning, et al 


Engineering   50,000  Includes engineering, design, and 
project appraisal 


Labor    130,000  Includes personnel on‐site for 
construction 


Transport and logistics  90,000  International and local transportation of 
goods and personnel to site 


Powerhouse  Materials, labor, logistics  50,000   


 
14 Includes materials and transport 
15 Includes AC inverters and PV structures 
16 Deliverable # 2 
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Category  Parameter  Value (USD)  Comments/description 


TOTAL other costs  400,000   


Fuel cost  Diesel Price per liter  4.78  Including transport costs 


 


Additionally, Table 6 provides the demand growth projected in Kwamalasamutu for the next 10 years.  


Table 6: Medium scenario demand growth factors in years 1‐20 in Kwamalasamutu 


Year  1  2  3  4  5  6  7  8  9  10‐20 


Factor  1.000  1.142  1.288  1.436  1.465  1.495  1.524  1.555  1.586  1.618 


From Year 1 to 4 the growth is significant mainly due to the new connection rate of users, that is expected to 


start with only 70% of users being interconnected and reaching a 100% connection rate by Year 4. After Year 4 


to Year 5 and onwards the demand growth is much lower, see Deliverable #2 for more details.  


2.4 Simulation results and recommendations 


2.4.1 Current status diesel generation 4 hours per day  


The current status of only 4 hour service with a diesel generator i.e. Business‐as‐usual (BAU) in Table 7 and Figure 


4, analyze the costs of electric power supply with diesel through the existing 70 kW generator which operates 


ONLY 4 hours per day to attend a 12 kW demand. This scenario considers subsidized diesel cost. The value in 


Table 7 considers the cost of fuel plus operational costs assumptions to the operation of the genset such as 


salaries, filters, and oil.  


Table 7 BAU scenario simulation results for Kwamalasamutu. 


Fraction of renewable energy  0% (BAU‐4) 


COE (USD/kWh)  3.58 


Diesel price (USD / liter)  4.78 USD / liter (including transport)17 


CAPEX (USD)  0 


OPEX (USD/year)  1,550 


CO2 (kg/year)  33,239 


Diesel lt/year  12,708 


Total cost of diesel (USD / year)  70,410 


 


 
17 Pump price for diesel was 36 SRD/liter (1 USD/liter) in April 2023, plus 3,78 USD/liter for transportation 
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Figure 4: Kwamalasamutu cash flow for BAU scenario 


The same analysis was done for all five communities that have a running diesel generator, using the measured 


load, diesel generator capacity, fuel cost (with air or boat transport) and estimation of O&M costs (salary, oil, 


and filters). The cost of energy ranges from 3.68 all the way to 8.69 USD/kWh! A total expenditure of 235,000 


USD per year in just diesel fuel was estimated through simulations of generator size, hours of operation, and 


measured load. This value does not consider any salaries or other running costs.  


Table 8: Current cost of generation with diesel 


   Kwamalasamutu  Apetina  Palumeu  Peleloe Tepoe  Kawamhakan 


Hours of service  4  5  4  4  6 


Capacity (kW)  70  40  70  21  40 


Demand Data logger (kW)  12  6  4.2  4.2  9 


COE (USD/kWh)  3.21  3.68  8.69  4.38  3.85 


Diesel price (USD / liter)  4.78  3.33  3.48  3.75  3.61 


CAPEX (USD)  0  0  0  0  0 


OPEX (USD/year)  10 050  8 530  9 022  8 206  7 900 


CO2 (kg/year)  33 239  32 459  32 714  16 511  48 804 


Diesel lt/year  12 142  12 410  12 507  6 312  18 659 


Total cost of diesel (USD / year) ‐ Year 1  58 039  41 325  43 525  23 671  67 358 


Cost of diesel annualized  70 410  48 642  50 714  29 798  82 640 


 


MNH‐DEV shared their values for amount of diesel that is provided to each community, this differs to the 


calculations made with HOMER Pro®. According to MNH‐DEV there is a much larger use of diesel in Apetina, 


Tepoe, Palumeu and Kawemhakan. If considering the diesel used/reported by MNH‐DEV the total amount 


adds up to 340k USD per year just for fuel to provide electricity to five communities for an average of 4 hours 


a day. Of this value, 100k USD is for the fuel itself and the remaining 240k USD is the market price of logistics 


by plane or boat to each of the communities.  


Table 9: Fuel usage differences between MNH‐DEV reported data and simulated diesel generator consumption  


   Kwamalasamutu  Apetina  Palumeu  Peleloe 
Tepoe 


Kawamhakan 


Diesel lt/month (model)  1012  1034  1042  526  1555 


Diesel lt/month (MNH)  1000  1400  1400  1400  2400 


Total cost of diesel MNH‐DEV (USD / 
year) 


57 360  55 944  58 464  63 000  103 968 


2.4.2 Renewable energy simulations  


An access of 24/7 was simulated based on the energy demand summarized in Table 2 and detail in Deliverable 


#2 for each of the communities. Several scenarios of system options with renewable energies for supplying 


electricity for 24 hours per day, starting with a 60% renewable energy fraction option, and increasing this 


fraction progressively until it reaches 100% were also simulated. From the simulations and the weighted multi‐


criteria analysis, the results in Figure 5 were obtained for Kwamalasamutu.  
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Figure 5: Kwamalasamutu punctuation, LCOE and optimal solution 


Table 10  illustrates different system options with different renewable fractions. Considering that the highest 


possible score of a scenario is 1 for the 100% renewable energy fraction, the optimal system size is placed at 270 


kWp of solar PV capacity and 874 kWh of useful battery capacity. This scenario is the optimal solution given the 


extremely high cost of having fuel available due to the high transportation costs.  


Table 10: Kwamalasamutu results with different renewable fractions and optimal scenario 


  0%  60%  75%  90%  95%  100% 


PV (kWp)  0  150  180  210  240  270 


BESS (kWh)  0  672  806  874  874  874 


COE (USD/kWh)  2.83  1.26  1.06  0.92  0.80  0.70 


CAPEX (USD)  434,000  1,205,652  1,345,652  1,442,652  1,496,652  1,516,652 


OPEX (USD/year)  94,460  31,876  27,789  28,967  24,448  20,000 


CO2 (kg/year)  298,949  93,135  61,699  36,269  18,535  0 


Diesel l/year  114,295  35,608  23,589  13,867  7,086  0 


Total cost of diesel 
(USD/year) 


629,337  182,810  117,430  66,719  33,233  0 


Total running costs 
(USD/year) 


723,797  214,686  145,218  95,686  57,681  20,000 


Autonomy (hours)  0.0  19.0  22.8  24.7  24.7  25.8 


 


Figure 6 shows the percentage of battery charge (blue), the solar power production in kW (orange) and the 


demand of Kwamalasamutu in kW (dark blue) over a 7‐day period. During the day, solar power exceeds the 


demand, so the solar panels can feed the demand and at the same time charge the batteries (the state of 


charge of the batteries increases to almost 100%). At nightfall, the solar plant stops producing power and the 


batteries are discharged to feed the demand, the state of charge of the batteries decreases to 60% in the early 


morning, just before sunrise. When radiation increases again, the solar plant resumes supplying demand and 


charging the batteries. This same figure shows a period of abundant irradiation and no need to start the diesel 


generator. 
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Figure 6 Typical daily operation of the BESS, PV plant and demand. 


On the other hand, if the annual capacity shortage allowed is 5%, when there are days of low radiation due to 


cloud cover, rain or other factors, the panels may not be able to supply the entire demand of the population 


center and charge the batteries. In this case, it would be necessary to wait until the radiation increases again so 


that the solar plant can start up and be able to charge the batteries. This case is shown in Figure 7, on days 2 


and 3  there  is unmet  load  (yellow).  This will only happen when  the project  reaches  its maximum demand 


capacity, and not in the first years of operation. 


 


Figure 7 Typical daily operation of the BESS, the photovoltaic plant and the demand during days of low radiation. 


2.5 Key sensitivity analysis  


2.5.1 Capacity shortage  


Table 11 show some key indicators for a sensitivity analysis, considering different capacity shortage, that means 


a shortfall that occurs between the required operating capacity and the actual amount of operating capacity the 


system can provide that occurs over the year. 


Table 11: Kwamalasamutu sensitivity analysis through capacity shortage percentage. 


Shortage capacity  LCOE  FV (kWp)  BESS (kWh)  Battery Autonomy  CAPEX ($) 


1%  0.70  330  874  24.7  1,624,652 
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5%  0.70  270  874  25.8  1,516,652 


10%  0.68  240  874  24.7  1,462,652 


 


From the table the  impact of the capacity shortage  is not very high,  just a 11%  lower cost of allowing a 10% 


capacity shortage vs a more reliable service of 1%, hence it is recommended to already design considering a low 


shortage capacity as there will be a low impact on the CAPEX. 


2.5.2 Demand impact  


Regarding demand impact a sensitivity analysis was done on both the low and high load growth factors, this to 


understand  and model what would be  the  impact on  the CAPEX  and on  the  LCOE  if different  load  growth 


scenarios are assumed.  


Table 12 Low and high scenario demand growth factors in years 1‐20 in Kwamalasamutu 


Year  1  2  3  4  5  6  7  8  9  10‐20 


Low factor 
growth  


1.000  1.132  1.266  1.402  1.416  1.430  1.444  1.458  1.473  1.488 


High factor 
growth 


1.000  1.155  1.316  1.483  1.513  1.543  1.574  1.605  1.637  1.670 


Additionally, growth factors in Table 12 considers that year 1 demand is reduced by 20% in low growth scenario 


and augmented by 10% in high growth scenario.  


Table 13: Kwamalasamutu sensitivity analysis through demand growth. 


Scenario  LCOE  PV (kWp)  BESS (kWh) 
Battery 


Autonomy 
CAPEX ($) 


Low – 20%  0.75  180  672  25.2  1,225,652 


Medium  0.70  270  874  25.8  1,516,652 


High – 20%  0.69  450  1075  24.7  1,969,652 


 


According to Table 13 the impact on the LCOE is minimum, with less than 5 USD cent per kWh impact for the 


different load growth scenarios. The difference in CAPEX is a 20% lower cost for low load growth and under 


16% CAPEX increase if considering a high load growth scenario. The Team recommends maintaining a medium 


growth scenario.  


2.5.3 Existing Renewable Energy assets 


There are three existing solar PV plants in Coeroeni, Sipaliwini and Peleloe Tepoe, installed a few years ago (Table 


14). Although the population benefits from these energy systems, not all users are connected to these assets 


and the equipment such as batteries, inverters and cabling are not in good condition (see Deliverable #2). It is 


desirable to make the most of these assets for the future renewable energy systems, however it will depend on 


the condition of the equipment by the time of the project’s execution. Some alternatives for managing these 


assets are: 


 Connecting solar PV panels directly to the  future distribution grid, even though AC  inverters will be 
necessary. 


 Works procurement bidding of the energy systems could include waste management to ensure these 
assets will not remain in the villages if they are no longer used. 
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Table 14: Existing Renewable Energy assets. 


Village 
Solar PV 
panels 
(kWp) 


Battery 
(kWh) 


Year of 
installation 


Comment  Action 


Coeroeni  9.1  19.2  2019 
14 hours of service or less for 
light and mobile phone 
charging 


Dismantle battery and 
dispose properly 


Interconnect PV 
modules with an AC‐
inverter 


Sipaliwini  3.75  20  2019  Only few users connected 
Dismantle battery and 
dispose properly 


Peleloe 
Tepoe 


21  214  2018 
Depending on the day and the 
load the plant shuts down at 
7pm 


Dismantle battery and 
dispose properly 


Interconnect PV 
modules with an AC‐
inverter 


2.5.4 Other cost efficiency considerations 


Given the high costs of the project there are some possibilities and recommendations that the Team has pre‐


identified that need to be explored together with different partners to find ways to lower the costs of the project.  


Table 15: Options for a more efficient strategy  


Options  Description  Potential benefits  Impact / considerations 


Supply an initial 
lower demand  


This action would mean reducing 
the system of the system and 
providing access to a lower energy 
demand, and as consumption 
grows plan for later expansions of 
the mini grid  


Can reduce the system size 
and hence the installation 
costs  


This can be detrimental to 
the project and cause 
issues from early on in the 
system  
 
 


Supply communities 
with solar kits  


Instead of deploying a mini grid 
electricity service, the project 
supplies with individual solar kits 
to all users, entities, and 
businesses  
  


This can reduce costs of 
not requiring installing a 
grid and the logistic and 
material cost it implies  
 
Installation is straight 
forward and current plug 
and play solar kits are fairly 
easy to install  


Tend to be smaller in 
capacity and power output  
 
Larger systems or other 
solutions need to be 
installed for high‐power 
demand loads like 
telecoms and water pumps 
 
It will mean having 
hundreds of individual 
units, one per household 
which is much more 
complicated to maintain  
 
Risk of equipment misuse 
or tampering  
 
Lower lifetime of 
equipment that would 
need to be replaced  


Distribution grid 
built by EBS (labor)  


An agreement can be reached 
with EBS to take over the 
engineering, labor, and 


Will lower the labor costs 
for the distribution 
network 
 


It requires budget from EBS 
to make human and 
financial resources 
available  
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Options  Description  Potential benefits  Impact / considerations 


installation of the distribution grid 
in each of the communities  


Will engage and familiarize 
EBS with the project 


Community covers 
the internal 
installation costs  


Discuss with the community the 
option of each household being in 
charge of the internal installation 
costs  


Approach was done in 
Upper Suriname 
 
Get commitment from 
community  
 
Same as  


Some households will 
require financial support or 
subsidy  
 
Could be challenging to 
manage and more complex 
for the service availability 
and quality of the work  


Logistics costs can be 
reduced with 
support from 
Military, Oil 
companies, et al  


One of the most considerable 
costs is in the transportation of 
goods 


Other stakeholder to 
support/facilitate the 
transportation of goods 
and people to the 
community 
 
High‐cost savings 


Might be complex to 
arrange with contractor.  
 
Requires for a very 
commitment stakeholder 
to bear or support this  


Use local wood for 
all electricity poles 


Considered  Lower cost and logistics  Viable  
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3. Field description 


3.1 Kwamalasamutu 


It is recommended that Kwamalasamutu power generation system be located in the southwestern part of the 


village, on an available community land (Figure 8) with an approximate surface area of 11,000 m2, although a 


surface of 6,000 m2 will be enough (100m x 60m). The terrain is quite flat in the areas farthest from the road, it 


has no risk of flooding, but removal of bush will be required. Additionally, because of the distance from this area 


and the downtown area it may be necessary a MV distribution line to reach the farthest users. 


 


 


Figure 8 Alternative 1 land for the mini‐grid in Kwamalasamutu 
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If using this land was not possible, there is another alternative (Figure 9) located in the center of the village with 


a 2,200 m2 surface area and next to the diesel generator room. The terrain has no risk of flooding, however, is 


not flat and could not be large enough, a rectangular area will allow the use of only 1,600 m2 (80m x 20m). Lands 


clearing will be required. 


 


 


Figure 9 Alternative 2 land for the mini‐grid in Kwamalasamutu. 
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3.2 Apetina (inluding Akani Kampu and Halala Kampu) 


It  is  recommended  that Apetina power generation  system be  located  in  the west part of  the village, on an 


available community  land with an approximate surface area of 1,750 m2 (25m x 70m), although a surface of 


1,400 m2 will be probably enough (35m x 40m). The terrain  is quite flat, close to the village,  it has no risk of 


flooding, but removal of bush will be required.  


 


 


Figure 10 Alternative 1 land for the mini grid in Apetina. 







Concept design for energy access 


 


 
  Page 25 


3.3 Palumeu 


The site available for the installation of Palumeu power generation system is located in the middle part of the 


village, on an available community land with an approximate surface area of 1,750 m2 (35m x 50m), although a 


surface of 1,020 m2 will be probably enough (35m x 30m). The terrain is quite flat, it has no risk of flooding, but 


removal of bush will be required.  


 


 


Figure 11 Alternative 1 land for the mini‐grid in Palumeu. 


 







Concept design for energy access 


 


 
  Page 26 


3.4 Peleloe Tepoe 


The site available for the installation of Peleloe Tepoe power generation system is located in the southeast part 


of the village, on an available community  land with an approximate surface area of 6,000 m2 (60m x 100m), 


although a surface of 1,400 m2 will be probably enough (35m x 40m). The terrain is quite flat, it has no risk of 


flooding, and no removal of bush will be required. However, the site is not very village centered. 


 


 


Figure 12 Alternative 1 land for the mini‐grid in Peleloe Tepoe. 
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3.5 Kawemhakan 


The site available for the installation of Kawemhakan power generation system is in the north part of the village, 


on an available community land with an approximate surface area of 2,275 m2, although a surface of 900 m2 


will be probably enough (30m x 30m). The terrain is not flat, but it has no risk of flooding, removal of few bushes 


will be required. The site is village centered. Some old toilets installations and abandoned small buildings will 


need to be dismantled. 


 


 


Figure 13 Alternative 1 land for the mini‐grid in Kawamhakan. 
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3.6 Sipaliwini 


It is recommended that Sipaliwini power generation system be located in the southwestern part of the village, 


on an available community land with an approximate surface area of 2,250 m2 (75 x 90 m), although a surface 


of 750 m2 could be enough (25m x 30m). The terrain is next to the school, is quite flat in the areas farthest from 


the road, it has no risk of flooding, but removal of bush will be required.  


 


 


Figure 14 Alternative 1 land for the mini grid in Sipaliwini. 
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If using this land was not possible, there is another alternative also located in the southwest of the village with 


a 6,750 m2 (75 x 90 m). The terrain is flat, it has no risk of flooding, however, is much further away from the 


main loads. Land clearing will be required. 


 


 


Figure 15 Alternative 2 land for the mini‐grid in Sipaliwini. 
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3.7 Alalapadu 


It is recommended that Alalapadu power generation system be located in the north part of the village, on an 


available community land with an approximate surface area of 1,400 m2 (35 x 40 m), although a surface of 750 


m2 could be enough  (25m x 30m). Although all  the  terrain  is not  flat, at  least 800 m2 are considered  to be 


suitable for the project. It has no risk of flooding, is close to the main loads but removal of bush will be required.  


 


 


Figure 16 Alternative 1 land for the mini‐grid in Alalapadu. 
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If using this land was not possible, there is another alternative located in the east part of the village with a 1,400 


m2 (35 x 40 m). The terrain is behind the school, it has no risk of flooding, however, is not flat, it is further from 


the main loads and land clearing will be required. 


 


 


Figure 17 Alternative 2 land for the mini‐grid in Alalapadu. 
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3.8 Amatopo 


The site available for the  installation of Amatopo power generation system  is  located  in the east part of the 


village, on an available community land with an approximate surface area of 1,900 m2 (40 x 30m), although a 


surface of 240 m2 could be probably enough (15m x 20m). The terrain is flat, it has no risk of flooding, removal 


of few bushes will be required. The site is not far from the main loads.  


 


 


Figure 18 Alternative 1 land for the mini grid in Amatopo 
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3.9 Coeroeni 


The site available for the installation of Coeroeni power generation system is located in the north part of the 


village, on an available community  land with an approximate surface area of 375 m2 (15 x 25m), although a 


surface of 360 m2 could be probably enough (20m x 20m). The terrain is not far from the main loads, it is flat, it 


has no risk of flooding, removal of bushes will not be required.  


 


 


Figure 19 Alternative 1 land for the mini grid in Coeroeni. 
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3.10 Kumakapan 


The site available for the installation of Kumakapan power generation system is located in the east part of the 


village, on an available community land with an approximate surface area of 300 m2 (15 x 20m). The terrain is 


not far from the main loads, it is flat, it has no risk of flooding, and removal of few bushes will be required.  


 


Figure 20 Alternative 1 land for the mini grid in Kumakapan 
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4. Mini grid description 
For all 10 communities a description is hereby drawn up on the key considerations for all the equipment to be 


considered for the project.  


4.1 General description 


The solar mini grid solution will have the following key components:  


Photovoltaic (PV) generator, which includes: 


 Photovoltaic modules 


 Fixed photovoltaic structure on ground 


 Photovoltaic AC inverters 


 Step‐up transformers 


 Local and remote monitoring system, with radiation and temperature sensors 


 Wiring, combiner boxes, and protections 


 Grounding system, including surge protection devices and lightning rods 


 Security system, which  includes a perimeter fence, video surveillance cameras and  lighting  in critical 
areas 


 Powerhouse  


Battery Energy Storage System (BESS), which may or may not be a containerized solution that includes: 


 The battery and its battery management system (BMS) 


 Battery inverters 


 Boards and protections 


 Auxiliary air conditioning and firefighting systems 


 Grounding system, including surge protection devices 


 Step‐up transformer (if necessary) 


Microgrid controller and SCADA system, integrated with the PV generator, the BESS and the existing 


generator set (if necessary). 


Fiber optic communication line that connects the PV generator with the microgrid controller. 


4.1.1 System configuration  


The solar PV plant will generate power in DC and, through inverter equipment, will be converted to AC on the 


AC bus of the system to feed the load directly or charge the battery by going through the battery inverters. On 


the DC bus, the batteries will be charged directly from the PV without going through DC‐AC‐DC conversion and 


increase the efficiency of the system. The  load can also be served through the battery. The energy from the 


batteries  is DC  and  it will  also  be  converted  through  inverters  responsible  for  charging  or  discharging  the 


batteries in AC. The control switchboard or AC output board outputs power to the distribution line transformer 


and to the internal loads of the powerhouse. 
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Figure 21 Single line diagram for the solar PV Mini grid in Kwamalasamutu 


4.1.2 PV generator 


The solar PV generator will comply with the following key requirements and considerations:  


• The PV structure will be installed on the ground, with a certain degree of inclination on the horizontal 
plane. Inclinations of less than 10 degrees are not recommended as they could make it difficult to self‐
clean the photovoltaic modules with rainwater. 


• The PV structure may have a single orientation to the South (which is optimal for latitude) or a double 
East‐West orientation. Due to the latitude of the place, a PV generator with an East‐West orientation 
with an inclination of 10 degrees can reach a generation very close to the optimum, close to 95% of the 
production with a South orientation and the same inclination. The East‐West orientation would make 
more efficient use of the available land, so if the space available for the PV ends up being smaller than 
anticipated, this would be a good option. 


• The available terrain is practically flat. 
• The PV generator will consist of crystalline silicon PV modules connected in series with voltages lower 


than  1500  Vdc, which will  be  connected  to  three‐phase  chain  inverters  based  on MPPT  tracking 
technology. 


• The connection to the distribution network will be made through a transformer that will increase the 
voltage produced by the inverters to a voltage of 12.6 kV. 


• The monitoring system will be connected to a radiation sensor, an ambient temperature sensor, and a 
PV  module  temperature  sensor.  Ideally,  it  will  have  an  internet  connection  that  allows  remote 
monitoring and control, but it will also ensure proper local monitoring through an energy/power meter 
located in the low voltage part of the transformer. 


• The set of inverters will communicate with the microgrid controller located in the technical room. For 
this, a communication network based on fiber optics and microwaves can be installed, for redundancy. 


• The  PV power will be  limited by  the microgrid  controller  to  avoid possible battery overloads or  a 
possible reverse power to the generating set at times of low consumption and high PV production. 
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4.1.3 Battery energy storage system (BESS)  


 The BESS is mainly composed of the storage batteries, the bi‐directional inverter/inverter set, and the 
BMS. 


 The BESS together with the microgrid controller can provide the following functionalities:    
o Always report the voltage and frequency of the mini grid. 
o Keep the generator off except during periods when the batteries have been discharged to the 


minimum state‐of‐charge level. 
o Provide reactive power support to the grid. 
o Restarting the grid from a fault state. 
o Integration with a new genset. Automatic operation, with local and remote monitoring.  
o Photovoltaic  and  thermal  power  management,  minimizing  diesel  usage,  maximizing 


photovoltaic production, and ensuring sufficient spinning reserve.  
o Spinning reserve thanks to which the genset could be completely shut down.  
o Voltage and frequency regulation at the connection point, to maintain the voltage at 12.6 kV 


± 3% and the frequency at 60 Hz ± 5%. 


 The batteries will be of Lithium‐ion technology of LFP.   


 The  batteries  will  be  protected  by  a  BMS  management  system  that  will  provide  the  following 
functionalities:  


o Control and balance of each individual cell. 
o Protection against overcharge, deep discharge, over temperature and short circuit. 
o Configuration of different critical thresholds. 
o Alarm management system. 


 The ambient temperature inside the powerhouse will be controlled by a climate control system that 
will maintain the temperature within the range recommended by the manufacturers.   


 The  container will be protected by an automatic  fire protection  system,  connected  to a visual and 
audible alarm. 


 The microgrid controller will communicate with the BESS, genset controllers, PV inverters and relevant 
energy meters.  


 The microgrid controller will provide a user interface that displays the current status of the different 
components (BESS, PV generator, genset and consumptions) as well as historical values. It may be able 
to provide remote monitoring via the internet.   


4.1.4 Diesel generator  


A diesel generator will be necessary only if the fraction of renewable energy of the energy generation system is 


less than 100%. For all communities the recommendation is to proceed with a 100% solar and battery solution 


and no use of the diesel generator. The capital cost of the generator and a fueling center is not recommended, 


mainly since bringing any additional fuel to the communities would be at a very high cost and would only be 


used on very few occasions.  


4.1.5 Powerhouse  


Ideally the powerhouse should be located next to the existing or new diesel generator (short distance between 


the  generator  and  the Multi‐Cluster‐Box)  and  the  distribution  line  transformer  (electricity  supply  to  the 


community). There are no existing available buildings to use as the powerhouse and a new building should be 


built avoiding the alteration of the environment and reducing visual impact. The solar photovoltaic panels will 


be wired to the powerhouse through an overhead line (AC).  


The control room could be composed of sandwich panels (metal sheet – insulation – metal sheet), with good 


thermal insulation, which allows it to be light and modular for easy transport (as opposed to other options such 


as containers or heavy civil works). Only a reinforcement of the existing floor is required to support the weight 


of the battery modules.  The control room will be cooled through air conditioning equipment. 
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An office space will be shared in the same building with water and telecommunications to have control room, 


PPE, and spare parts.  


4.1.6 Distribution grid 


The distribution grid considers an aerial installation with wooden poles of 8 (LV) and 11 meters high (MV), which 


will be placed in the existing village walkways with 40‐metera and 80‐meter span between poles. MV/LV three‐


phase distribution transformers will be installed, which will allow interconnection with the 127 V voltage level 


of each user. Public lighting of 30 W luminaires will be installed on the poles of the distribution grid which could 


be feed will with a dedicated  line to operate at night. The figure shows the MV  layout  (orange) through the 


village from the mini grid (red polygon) and the LV line extensions (purple). 


 


Figure 22 HV layout of distribution line (light blue) in Kwamalasamutu. 


Table 16: Distribution network components and costs for Kwamalasamutu. 


Component  Units 


LV line (km) – 480/220 V   6.40 


HV line (km) – 13.2 kV  1.65 


Wooden LV poles  161 


Wooden HV poles  21 


LV/HV transformer  1 


Distribution transformers (25‐30 kVA)  4 


Public lights (30 W)  161 


User connections cable (m)  2,730 
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Component  Units 


Component  Cost 


LV line (km) with accessories18  46,000 


HV line (km) with accessories  70,000 


Transport   


Land clearing (USD/km)  400 


Design  5,000 


Commissioning (USD)  3,000 


Total CAPEX  550,000 


4.1.7 Internal installations 


Internal installations are a common complex consideration in rural electrification projects. For this project the 


MNH has recommended for the households to be the ones that bear the cost for the internal installation in the 


households. Nevertheless, the project will need to consider facilitating electricians and even training people in 


the community to be able to conduct safe, reliable, and good quality electrical wiring in the households. A 


midpoint is for the project to supply with the materials for the internal installation and for the households to 


cover the cost of the labor from the electrician.  


For each household the following main materials would be supplied: 


 Cabling 20m 


 3 light access points 


 3 Sockets  


If households wish to have additional wiring, light points, or sockets this would need to be paid by them, both 


the materials and the labor costs. For public entities like schools, clinics, krutus, and public offices it is 


recommended that the project covers the costs of the internal installations. Most of the clinics and schools are 


of similar size in all communities. Krutus, community buildings and public offices vary slightly in size. The 


following table provides a cost reference for the materials necessary in the different types of buildings to be 


wired internally.  


For private entities such as ACT offices, Hotel in Amotopo, METS Hotel in Palumeu, among other private 


connections the alternative is for them to bear the cost of the internal installations, which in most cases it is 


already existing. Any future constructions that are done will need to include in their planning the internal 


installation of electrical wiring.  


Table 17: Internal installation unit cost (USD) 


  Cost per household  Small school  Clinic  Other entity 


Light bulbs and 
connection 


22.53  45.06  37.55  30.04 


Sockets  19‐07  99.52  89.79  55.82 


Cabling  265.40  587.65  587.65  381.96 


Meter cabling  142.73  142.73  142.73  142.73 


TOTAL  $450  $870  $860  $610 


Quantity  631  10  10  64 


Total material cost  $283 950  $8 700  $8 600  $39 040 


 


 
18 Includes materials, labour, accommodation. 
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The total cost for all internal installation is nearly 450k USD when considering materials, labour, and 


transportation to each site as summarized in Table 18. 


Table 18: Cost of internal installations  


Community  Materials  Labour  Weight (kg)  Flights  Cost per flight  TOTAL WITH TRANSPORT 


Kwamalasamutu  $109 690  $22 227  2345  2  $7 750  $147 500 


Sipaliwini  $23 680  $4 773  513  2  $1 840  $32 000 


Alalapadu  $27 890  $5 636  605  2  $1 655  $37 000 


Apetina  $43 250  $8 818  945  1  $4 775  $57 000 


Palumeu  $36 890  $7 455  795  2  $1 310  $47 000 


Peleloe Tepoe  $38 400  $7 773  829  1  $3 050  $49 000 


Amatopo  $14 230  $2 864  314  1  $1 605  $18 500 


Coeroeni  $16 640  $3 364  367  1  $1 560  $21 500 


Kawamhakan  $24 290  $4 909  529  2  $1 285  $32 000 


Kumakapan  $5 330  $1 000  113  1  $1 285  $7 500 


TOTAL  $340 290  $68 818  7352 
  


$449 000 


4.1.8 Metering  


Individual meters will be provided for each user. The installation of meters will be done inside the houses, so 


people are able read their consumption. If it is not possible to accommodate the meter inside the household, it 


will be placed outside. In some cases, houses have no walls so meters will need to be placed on a wooden 


pillar. The estimate cost for all metering is around 90k USD when considering equipment, labor, and 


transportation, see Table 19.  


Table 19: Metering costs. 


 
Unit 


Meter cost (USD/meter)  $75 


Labour (USD/meter)  $25 


Weight (kg)  1.5 


Number of meters  750 


Total weight (kg)  1125 


Flights (one per site)  10 


Flight cost (USD)  $15 000 


Total cost (USD)  $90 000 


 


A smart meter is recommended that has the capability of prepaid metering and have power and energy daily 


limitation.  


4.1.9 Monitoring  


The monitoring  system will be  connected  to  a  radiation  sensor,  an  ambient  temperature  sensor,  and  a PV 


module temperature sensor. Ideally, it will have an internet connection to allow remote monitoring and control, 


but  it will  also ensure proper  local monitoring  through  an energy/power meter  located  at  the  common  LT 


connection  point  of  the  generation  system.  The monitoring  system  can  be  the  proprietary  solution  of  the 


inverter  manufacturer.  For  final  design  independent  monitoring  systems  will  also  be  considered  as  an 


alternative.  
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4.2 Isolated users 


Stand‐alone systems and solar kits will be considered for households that are within the village’s jurisdiction 


but outside of a technical, geographical, or cost consideration for the mini grid, such as being too far away 


from the mini grid or separate by a river or other geographical barrier. There are several approaches towards 


providing access to these most remote houses that reside further points from the communities but will still be 


considered as part of the overall system operation.  


There are different technological options for individual users:  


 Stand‐alone  systems are non‐standardized  individual  solar  systems  that are generally  comprised of 
solar panels, a charge controller,  inverter, and a battery. These systems are usually tailor‐made and 
designed by the installer or project developer. They can combine different components which are not 
integrated or sold  together.  It provides  the easiness of selecting different brands and adapting  the 
solution to specific need or conditions, and it provides a larger range of options for installations. Their 
installations are a bit more complex and require all the wiring, settings, and configurations to be done 
by an electrician. They can be more robust, depending on components selection. 
 


 Solar kits on the other hand are standardized, integrated, pre‐designed products. These solutions have 
become more prevalent in recent years, referred as third generation solar kits, they are generally very 
easy to install with plug‐and‐play designs. Their sizes are defined by the manufacturer and there are 
different sizes available in the market. Their lifetime varies considerably, depending on manufacturer, 
warranties, and battery technology.  


Given the logistic complexity, high costs, and limited resources for installation, the best alternative is to proceed 


with plug and play solar kits that can be easily deployed and provided to the most remote users in the villages.  


4.2.1  Solar kits  


A  third‐generation  solar  kit  is  simply  a  solar  panel  bundle with  all  of  the  necessary  components  (charge 


controller,  battery,  inverter)  to  install  and  operate  the  solar  energy  system.  Solar  kits  have  become  easily 


available  worldwide,  thanks  to  a  large  impulse  from  the  large  need  for  access  in  remote  areas,  sparse 


communities, and demand for low quantities of electricity. There is a large range of brands, quality, and system 


sizes. Most popular kits are in the smaller size and tend to provide less than 500 Wh of energy per day, enough 


for lights, charging mobile phones, and few hours of TV. There are less alternatives for larger solar kits to supply 


loads of 1 kWh/day or more that can provide enough power also for refrigeration and other larger loads. Figure 


23 depicts some examples of solar kits available  in the market. Another aspect to bear  in mind  is that many 


suppliers have  targeted  the  sub‐Saharan Africa market, hence have deployed  solar kits under a  scenario of 


people purchasing the system or paying a tariff per month to use it and have the ongoing O&M services. Still, 


this model tends to have a very high USD/kWh value for the service, since people are directly repaying their 


systems, and this is possible in markets where there is no specific tariff regulation or alternatives of remote areas 


being electrified by the existing electric utility or stakeholders in some countries.  
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Figure 23: Solar kit examples (gigawatt, Zimpertec, fosera, d.light, Arca, SolarWorx) 


Solar  kits  vary  in  price  significantly  as well  depending  on  their  capacity  and  quality mainly. Most  remote 


households were interviewed in most of the communities and their energy needs have a similar distribution as 


in the larger grid. As with the Tiers on estimated demand, the solar kits considered will have the capabilities as 


described (Tier 1 will not be considered as this system size would not be able to take into account any growth in 


the demand).  


According to the identified demand in South Suriname, the following solar kits are considered, different brands 


were quoted and in general the minimum requirements are for batteries to have minimum 5,000 cycles or more, 


and a product warranty of no  less  than 5 years. Brands  in  the market  like Arca Power, Zimpertec, Renogy, 


Ecoflow, Goal Zero, among others comply with such strict needs.   


Table 20: Solar kit average cost – high quality and capacity  


Tier  Indicative service 
Estimated demand 


(Wh/day) 
PV (Wp) 


Battery 
(kWh) 


Estimated cost 
on‐site (USD) 


Tier 1  Lights, phones, fan, radio, TV  550  200  0.6  2,000 


Tier 2  Lights, phones, fan, radio, TV  1,100  250  1  5,000 
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Tier  Indicative service 
Estimated demand 


(Wh/day) 
PV (Wp) 


Battery 
(kWh) 


Estimated cost 
on‐site (USD) 


Tier 3 
Lights, phones, fans, TV, 


fridge 
1,925  500  2  7,500 


Tier 4 
Lights, phones, fans, TV, 
freezer, and working tool 


2,750  750  3  9,500 


Tier 5 
Lights, phones, fans, TV, 


freezer, and productive use 
appliance 


4,125  1,000  4  10,500 


Telecom 
VSAT 


Peak load of 0.5 kW for 
antenna, router, and Wi‐Fi 


repeaters 
8,320  2,000  8  20,000 


Telecom 
tower 


Peak load of 2.3 kW 
equipment 


32,000  8,000  32  60,000 


4.2.2 Isolated users per community 


The most remote houses were visited in most of the communities to understand the level of energy needs and 


characterize the potential load. The following table summarizes the potential users that might be electrified 


with a stand‐alone system. The communities not depicted are all agglomerated and will be powered with a 


mini grid. Still, during the following stages of the project it is critical to double‐check with all the communities 


if there are any new households built (or that were not identified during the site visit) that are too far away 


from the community and that will require to be powered with an isolated system.  


Table 21: Isolated users per community 


Community  Houses 
Telecoms 


VSAT 
Solution  Comments 


Kwamalasamutu  9   


Stand‐alone 
systems, or extend 
grid or smaller 


independent mini 
grid 


Two clusters of houses, one with 3 and 
another one with 6 households. Need to 
compare grid extension vs. stand‐alone 


kits vs. mini grid 


Tutu Kampu  6  1 
Mini grid or stand‐
alone systems 


A mini grid will provide a more robust 
solution and need for VSAT comms  


Grid extension not possible 


Akani Kampu  6   
Mini grid or stand‐
alone systems or 
grid extension 


Extending the grid is the most robust 
option, but most expensive alternative 


Halala Kampu  6   
Mini grid or stand‐
alone systems or 
grid extension 


Extending the grid is the most robust 
option, but most expensive alternative 


Pelelutepoe  1   
Stand‐alone system 
or extend the grid 


Extending the grid is the most robust 
option, but most expensive alternative 


Sipaliwini  1    Stand‐alone system   


Kumakapan  8   
Mini grid or stand‐
alone systems 


A mini grid will provide a more robust 
solution 
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Table 22: Option for the most remote households in the communities 


      CAPEX (USD)   


          Grid extension from mini grid 


Community  Houses 
Telecoms 
VSAT 


Stand‐alone 
solution 


Small mini grid  Grid  Additional PV 
and BESS 


Kwamalasamutu  9    90,000    120,000  60,000 


Tutu Kampu  6  1  85,000  150,000  Over 5 km not viable 


Akani Kampu  6    60,000  105,000  45,000  40,000 


Halala Kampu  6    60,000  105,000  45,000  40,000 


Pelelutepoe  1 
 


10,000 
Just one 
household 


45,000  7,000 


Sipaliwini  1 
 


10,000 
Just one 
household 


36,000  7,000 


Kumakapan  8    70,000  150,000  Not possible 


4.3 Cooking energy demand 


All households use wood for cooking, people collect wood by walking on average 1.5 km away and will gather 1 


basket of wood that will last for approximately 2‐3 days. Food is cooked on open fire (no hood/chimney) under 


roofs in self‐made cookstoves. Indoor pollution of this cooking method is high, and efficiency is low, plus quite 


detrimental to health due to the breathing of toxic fumes. In Kawamhakan households also use natural gas. 


4.3.1 Cooking alternatives 


Clean  cooking  alternatives  can  improve  health,  reducing  climate  and  environmental  impacts,  empowering 


women, and  improving  livelihoods. By using the right technologies accepted by users, fuel economies can be 


achieved,  efficiency  is  improved,  and  cooking  time,  emissions  of GHGs,  air pollutants  and  particulate  toxic 


compounds are reduced.  


Adopting improved cooking stoves, could potentially reduce total cooking costs per household by approximately 


half with respect to a Tier 0 situation or with open fires cooking (Table 23). On the other hand, for Tiers 4 and 5, 


where only cooking solutions using modern energy fuels or electricity are allowed, costs are considerably higher 


and depend on the speed of adoption of the modern cooking solution.19 


Table 23: World Bank’s Multi‐Tier framework for cooking energy access and alternatives. 


World Bank 
GTF level 


Cookstove and 
fuel 


Efficiency (%) 
Indoor 


pollution (CO ‐ 
g/min/l) 


Indoor 
pollution 


(PM ‐ mg/min/l) 
Safety 


Tier 0 or 1  Self‐made cookstove  < 15  > 0.97  > 40  Poor 


Tier 1 or 2  Manufactured 
Cookstove (non‐Biogas, 
LPG, Electricity or Natural 


Gas) 


≤ 15  ≤ 0.97  ≤ 40  Poor 


Tier 2 or 3  ≤ 25  ≤ 0.62  ≤ 17  Fair 


Tier 3 or 4  Biogas, LPG, Electricity or 
Natural 


Gas cookstove 


≤ 35  ≤ 0.49  ≤ 8  Good 


Tier 4 or 5  ≤ 45  ≤ 0.42  ≤ 2  Best 


 


 
19 Francesco Fuso Nerini (2016). Sustainable Energy Access for All: Initial tools to compare technology options and costs. KTH. 
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Current biomass stoves technologies allow reducing biomass use (wood, charcoal) until 71% depending on the 


stove model and  reducing 81% of emissions. On  the other hand,  there are other vitro‐ceramic  stoves and 


electric cookers that makes cooking cleaner, safer and more efficient for household cooking, although electricity 


consumption  is  significantly higher  regarding household’s  total demand  in  the  villages and  their ability and 


willingness to pay. 


Other  cooking‐medium  specific  parameters  to  be  considered  when  developing  a  cooking  technologies 


replacement  program would  be  investment  cost,  operation  and maintenance  costs,  and  lifetime. A  recent 


report, Beyond Fire20 looks at the different cooking alternatives for remote areas. Table 24 presents an initial 


assessment of the different cooking alternatives to be discussed with key stakeholders to determine what is the 


most viable way forward and decide if an e‐Cooking option will be considered for communities.  


Table 24: Cooking alternatives (World Future Council, 2019 and own elaboration) 


Cooking 
options 


Watts or fuel  Pros  Cons  Potential 


Gas stove  LPG  Low cost in Suriname and easy 
transition  


LPG tanks are not allowed to 
be travelled by aircraft 


Unviable 


Gas stove  Biogas  Biogas could be produced from 
animal waste 


Very few animal 
waste/resource options 


Highly unlikely 


Slow 
cookers  


100 – 200 W  Efficient and low power and 
energy needs  


Not common cooking 
practice 


Potential  


Pressure 
cookers  


500 – 1000W  Efficient and low power and 
energy needs  


Not common cooking 
practice 


Potential 


Electric 
cookstove  


800 – 2000 W    High power and energy 
needs 
 
 


High impact on 
energy 
demand 


Induction   1000 – 2300 W    High power and energy 
needs 


High impact on 
energy 
demand 


Improved 
cookstove  


Wood, 
biomass 
pellets or 
charcoal  


Improve current cooking practices, 
reduces time required for wood 
collection and lower fumes 
emissions 
 
Similar cooking practices 


Still relying on wood for 
cooking – lower impact on 
cooking practices 


Potential  


 


Cost‐wise the efficient wood‐burning cookstove are the lowest cost alternative.  


  


 


 


 


 


 


 


 
20 Available at: https://www.worldfuturecouncil.org/wp‐content/uploads/2019/05/Beyond‐Fire_‐How‐to‐achieve‐electric‐cooking.pdf  
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5. Business models options 


5.1 Energy delivery model  


The provision of energy services entails several operation and maintenance strategies. The business model 


canvas is a useful tool to characterize and help define and select the possible operational way forward for mini 


grid projects in South Suriname.  


Particularly for energy services this has been characterized by Arango‐Manrique et al, 2020 in the following 


figure.  


 


 


Figure 24: Business model canvas (Arango‐Manrique et al, 2021)  


Another key aspect in the energy delivery model is the key stakeholder(s) that are involved in the provision of 


the services, roles, responsibilities, mandates, regulations, et al – that need to be defined.  


There are four key ownership models in the delivery model, community‐based, private sector‐based, utility‐


based, public entity, or a hybrid model.  
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Table 25: Energy delivery models in remote areas (adapted from USAID, Mini‐grids Support Toolkit21) 


Type  Description 


Community‐
based model  


Under community‐based models, communities own, manage, operate, and maintain their own mini‐grids. These 
communities usually receive external help with funding, design, engineering, installation, and training. Often, the 
EPC or another outside organization provides technical capacity building, and a public entity, NGO, or donor 
provides grants for the capital investment. Once the mini grid is installed and running, the community assumes 
responsibility for establishing the rules and regulations, such as tariff collection (if defined) and operations and 
maintenance needs.  
 
Community electricity cooperatives, village electrification committees, and other local organizations often play this 
role. 
 
Community‐based ownership models are common in developing countries where private companies and utilities 
lack the capacity or incentive to electrify remote communities. In remote rural areas, where tariffs won’t cover 
investment costs, community‐based ownership may be the only option. 
 
Examples: Indonesia, Namibia, India 
 


Private sector   In the private‐sector model, a private investor makes and investment to construct, operate and maintain the mini‐
grid. Funding often comes from private equity, commercial loans, partial grants or blended financing (combination of 
equity, loan, and/or grant).  
 
Private entrepreneurs typically get involved in countries where the government supports mini‐grid energy 
development, there are regulations in‐place, favorable investment conditions, and the possibility to capitalize on the 
investment.  
 
Private‐sector models are most common in countries with supportive policies and simple licensing procedures where 
investors can access credit, financing and subsidies and where bilateral donors and/or non‐governmental agencies 
provide technical assistance. Government incentives in a supportive environment include concessions and output‐
based subsidies.  
 
Investment can benefit from an Anchor load approach were there is large‐scale commercial client (e.g. factory, 
processing, telecommunications tower) with predictable, guaranteed energy demand to supplement demand in the 
beneficiary community. A mini‐grid operator might sell the bulk of the electricity to a telecommunications tower or 
factory, for example, and sell the remaining energy to residences. By diversifying sources of revenue, an anchor 
customer can make an otherwise risky project financially viable. Another approach attractive to the private sector is 
through clustering of communities and provide access to several villages in specific area, mainly to reduce operating 
costs. 
 
Examples: Tanzania, Sierra Leone, India, Haiti    
 


Utility   State‐owned utilities are also a common player operating mini grids in remote areas. In some utility‐based models, 
the utility contracts with local energy service companies to manage parts of the project. Costs are covered through 
cross‐subsidies to keep tariffs uniform across the country or their concession area. In some cases, the utility 
develops and owns the mini grid while an energy service company manages local billing and collections. The utility‐
owned model works best when a government supports mini‐grid development as part of its national electrification 
strategy. In countries without a mini‐grid strategy, traditional national utilities tend to prioritize grid extension. 
 
Examples: Indonesia, Tanzania, Bolivia, Kenya, Argentina (Jujuy, Salta) 
 


Public entity   Public entities, in particular in the LAC region have taken an active role in being the providers of electricity services in 
remote areas, or have a more active/participatory role in efforts from governments to reach a 100% energy access 
rate. This is the case in Suriname, Guyana, Belize, Panamá, Argentina (some provinces), to mention a few examples.  
 
The entities are usually an office within the ministry responsible of energy, or in the case of Panama, the Oficina de 
Electrificación Rural form part of the ministry for public works.  
 
Examples: Panama, Suriname, Argentina (Santiago del Estero), Indonesia 
 


Hybrid 
ownership  


In a hybrid ownership model, there is some combination of the alternatives described above.  
 
Stakeholders collaborate to implement and manage mini‐grid projects. The organizations form joint ventures and/or 
use contracts to share ownership. Involving multiple actors leverages the individual strengths of each partner. 
Project developers often use hybrid approaches when one stakeholder lacks specific capacity or expertise. In this 
way, hybrid models reduce the need for capacity building. For example, if a community partners with a private 
technology firm that will run the system, the community won’t need training in operations and maintenance. 


 
21 https://www.usaid.gov/energy/mini‐grids/ownership/models  
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Type  Description 


 
A hybrid model can be difficult to set up since it involves multiple actors.  
 
One common hybrid model is for a utility to build and own a mini‐grid that is then managed by a community‐based 
organization, with technical maintenance provided by a private company. 
 
Some combinations include options of a state agency implementing mini‐grid projects and having 
local cooperatives manage them.  
 
Partnership between public and private entities. In this project, the local private water utility works with other local 
entities and the municipality to operate and maintain the mini grid. In another hybrid model, a private investor 
generates and sells power to the national utility for distribution to consumers through an established power 
purchase agreement.  
 
A national utility can also generate and sell power to local utilities at wholesale prices for onward distribution to 
consumers. In this hybrid model, the distribution business is separate from the generation business, and different 
actors can generate and distribute energy locally.  
 
For example, a private company might generate electricity and sell it to a community cooperative that owns or 
operates the distribution system. 
 
Examples: India, Cape Verde, Tanzania,  
 


 


These models have a wide array of pros and cons, and each has its own intrinsic complexities and advantages.  


Table 26: Rural electrification ownership models pros and cons (adapted from USAID, Mini‐grids Support Toolkit22) 


Model  Pros  Cons 


Community‐
based model 


 Community‐based projects can electrify remote 
areas where projects are not cost‐effective for 
utilities and private investors, and therefore 
respond to community energy needs. 


 Projects can create local jobs and training 
opportunities. 


 Increases ownership which can improve basic 
maintenance activities. 


 Provision of access and response to energy needs 
in locations where other stakeholders are not 
present.  


 Can be less bureaucratic, as the local community 
can take decisions faster.  


 Communities tend to be more just and 
supportive to other community members and 
disadvantaged groups.  


 
 


 Communities may lack the administrative, 
financial, and technical capacity to install, 
operate and manage mini‐grids. 


 Need to establish rules and regulations, 
which can be cumbersome for communities.  


 Communities sometimes set tariff levels too 
low, compromising the financial viability of 
the project. 


 If the project lacks an effective mechanism 
to monitor consumption, some members of 
the community might overuse electricity. 


 Corruption / lack of transparency in the 
management can divert resources or 
decrease community support. 


 Local politics can impede the project. 


 Enforcement and ensuring payment can be 
challenging, especially between neighbours 
and family members. 


 If major technical issues arise, need to 
replace equipment, or other might be 
challenging for the community to respond.  


 Financial sustainability  
 


Private model   Operations, maintenance, and management 
tends to be more efficient. 


 If the private investor has a stake in another 
business in the region (like a manufacturing 
plant, telecommunications, or other), they have 
an incentive to maintain high‐quality electricity 
services. 


 Without supportive policies, regulations and 
financing for mini‐grids, rural electrification 
may not be cost‐effective or be too risky for 
private actors. 


 Small‐scale project developers, who are 
more likely to implement rural electrification 


 
22 https://www.usaid.gov/energy/mini‐grids/ownership/models  
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Model  Pros  Cons 


 Political motivations, which can influence 
utilities, are less likely to influence private‐sector 
actors. 


 If the investment is profitable, private‐sector 
investors can scale up operations. 


 


projects, may lack technical and financial 
management capacity. 


 Changes in regulations or fixed tariffs can 
jeopardize project success. 


 In markets with extensive regulations 
governing mini‐grids, lengthy approval times 
can delay projects. 


 Key driver is profit‐driven which might not 
align with low‐income communities, and 
capacity and willingness to pay. 


 


Utility model   Utilities know the sector and will have relevant 
experience, resources, capacity, equipment, and 
smoother transition to provide access in very 
remote areas. 


 Utilities often have strong technical expertise, 
maintenance capacity and financial management 
systems already in place. 


 Utilities often have good access to legal services 
and systems to manage regulations, understand 
the sector, follow standards, and have good HSS 
practices. 


 Utilities can more easily eventually 
interconnect mini grids to main grids. 


 Utilities may be able to cross‐subsidize their 
operations in remote for mini‐grid consumers 
through tariffs collected from grid‐connected 
customers. 


 Utilities will likely have procurement 
departments and easier access to spare parts 


 


 Utilities can be inefficient and bureaucratic. 


 In the case of short‐term political agendas 
moving projects, such may be vulnerable if 
conditions or government changes. 


 As with private sector players, in markets 
with few regulations governing mini grids 
(energy access), profit‐driven utilities have 
little incentive to electrify low‐income 
communities. 


 If utilities don’t engage communities, work 
closely, and promote a sense of local 
ownership, projects can fail. 


 Mini grids generally aren’t a utility’s core 
business, so the project might not receive 
the attention it needs or can struggle to get 
response to technical or financial issues.  


 The utility’s corporate structure might not 
work for smaller projects if no clear 
department or unit is defined.  


 The cost of meeting regulations or seeking to 
operate as in the main grid can strain limited 
budgets, limit innovative options, and 
struggle to be more flexible and responsive 
to conditions in remote areas. 


 


Government 
entity 


 Often tend to be the only actor willing to be 
present, provide solutions, and provide resources 
for communities in remote areas.  


 Operations are covered through public funds.  


 Often government bodies are committed to 
provide a service to remote communities.  


 Budget, personnel, resources, et al can easily 
change from one government agenda to 
another.  


 Not core business of a government entity, 
which can struggle to provide the technical, 
administrative, and financial expertise for an 
electricity service provision.  


 Electricity service can get mixed with a 
political agenda and be a fragile entity and 
solution.  


Hybrid   Involving multiple partners combines the 
advantages of other ownership models. 


 Well‐designed, hybrid ownership maximizes 
effectiveness and efficiency. 


 Collaboration leverages each partner’s strengths 
and decreases the need for capacity building. 


 Collaboration can address the weaknesses of one 
partner with the strengths of another. 


 


 Projects with many stakeholders can be 
difficult to establish and maintain. 


 Differences in management systems across 
partners can increase transaction costs. 


 Meeting the needs of all stakeholders in the 
local context requires careful planning. 


 Conflicts between partners can lead to non‐
fulfilment of contracts. 


 One partner’s financial problems could put 
the whole venture at risk. 
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5.2 Suriname energy delivery models  


In Suriname EBS is the sole provider of electricity for over 90% of the population. Other delivery models prevail 


in remote areas in the Hinterland, most notably through DEV from MNH. Up to date most communities, over 


130, in the Hinterland areas have been provided with access to energy by DEV‐MNH through diesel generators 


that operate 4‐5 hours per day. Additional to this, there are a few experiences of solar mini grids and solar 


home systems that have been deployed be different NGOs in a few communities.  


More recently, EBS has been tasked by DEV‐MNH to operate and maintain newly built solar mini grids in the 


Hinterland such as Good Olo. Similarly, EBS is currently in the process of construction of 10 new mini grids in 


the Upper Suriname, which will likely be operated by them once commissioned.   


The way forward remains unclear regulatory‐wise with no clear mandate on who, how, and with what 


resources should oversee the operation and maintenance and still with many challenges in providing a service 


in very remote, costly, low‐income, and hard‐to‐access areas. The MNH is getting support from IDB to 


formalize the operational model and get support in determining the most viable way forward that can ensure 


long‐term operation of systems in the Hinterland.  


Table 27 provides a summary of the existing delivery models in Suriname and some of their key benefits and 


challenges.  


Table 27: Energy delivery models prevailing in Suriname remote areas 


Model  Description  Benefits  Challenges 


Independent 
solutions 


In most of South Suriname several 
households have received a donated 
panel with a small battery and in some 
cases they have made their own 
investment in a small‐scale individual 
solar system. 


In Kawemhakan, which had more 
purchasing capacity there were two 
households that had made their own 
investment in a larger more robust solar 
home system able to power fridges and 
more appliances.  


It has been the only 
alternative for many 
households to be able to 
charge mobile phones, head 
lamps, or have a few 
illumination points.  


In most cases the systems have been 
donated by government, NGOs, or 
other stakeholders and have not been 
accompanied by a sustainability 
strategy to ensure long‐term 
operation.  


In most cases, the limited capacity of 
these systems does not allow the 
development of productive activities. 


Community‐
based model 


There are some solar mini grid projects 
implemented by ACT‐Suriname in 
Coeronie, Palumeu, and Sipaliwini. The 
systems were installed back in 2018‐
2019 and provide enough energy for 
lighting, charging mobile phones and 
small appliances, and not all village users 
are connected. The systems are 
supported and managed by the 
community, some people in the 
community were trained to provide 
basic maintenance. The main issues with 
the system is the lack of a long‐term 
delivery model or strategy, in terms of 
no tariff or structure set‐up for the 
financial sustainability and also with 
regards to the … 


  …but such was limited to minor 
actions. People in charge of the O&M 
also are not keen on for example 
keeping the site tidy, cleaning panels, 
et al since there is no salary or 
recognition for the caretakers. There is 
no tariff charged, so the system has no 
funding to pay salaries, repairs, or 
replacements. The community would 
expect ACT or another stakeholder to 
take care of any major maintenance 
need or repairs. There is no actual plan 
for replacing the batteries.  


The systems, in particular the batteries 
are reaching their end‐of‐life and will 
need to be replaced soon. For such, 
the system will switch off early at 
night, especially after cloudy and rainy 
days not giving much chance to charge 
the batteries which already have a 
significant reduced charging capacity. 
The system due to budgetary 
constraints is not able to fully power 
fridges or other larger appliances, 
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Model  Description  Benefits  Challenges 


which was the community’s main 
concern.  


 


Private model  There were no models identified that 
are currently being managed and 
operated by a private‐sector 
stakeholder.  


  


Economic interest to sustain 
effort  


Would require high subsidies to 
generate private sector interest  


Utility model  So far EBS is providing support in some 
solar mini grid projects as the operator. 
An EBS employee is relocated to the 
community,  


  


EBS has strong technical 
expertise, maintenance 
capacity and financial 
management systems 
already in place. 


which has been difficult to sustain 
economically and also for resources to 
be keen to stay on site, in part because 
of the low national tariff per kWh. 


Government 
entity 


Diesel‐based grids are sustained by MNH 
who people in the community will have 
supporting the day to day running of the 
genset.  


 


More familiarity with 
communities than any other 
energy entity. 


DEV struggle to provide the technical 
expertise for an electricity service 
provision, as observed in some villages 
where the generator was damaged and 
has not been repaired. 


Since energy supply service is free of 
charge in the hinterland, DEV has not 
administrative or financial experience 
regarding billing or collecting energy 
payments. 


Hybrid  None yet   Relieves pressure from one 
entity  


Can be a mid‐ground 
between community support 
and external supervision 
throughout the project 
lifetime 


More stakeholders involved  


 


Can be more complex to coordinate 
and needs close collaboration  


Can be slightly more costly  as more 
resources are committed  


Needs very clear roles, responsibilities, 
and jurisdiction defined 


Requires strong commitment  


5.3 Recommendations for South Suriname projects 


To support with defining which business model to proceed with, the Team has listed key criteria that are 


critical components to respond to with energy delivery models and that will help in elucidating what could be 


the better way forward. More importantly, in each of the cases what would be the gaps identified that would 


need to be strengthened to  


Table 28: Key consideration in different energy delivery models 


  Willingness  Capacity  Risks  Mitigation  


Community‐based 
model 


Community expressed their 
interest and strong desire for this 
to be the way forward, there is 
limited trust in external entities 
and there was a very  


Technical and 
administrative 
capacity is weak and 
requires a long‐term 
accompaniment with 
the community  


People trained leave 
the community to look 
for better job 
opportunities  


Train mainly women 
to be the local 
operators and 
counterparts  


Private model 


There were no private sector 
players identified that would be 
interested in operating and 
maintaining the systems. 


Costly and 
administratively 
requires more effort 


No interested parties    







Concept design for energy access 


 


 
  Page 52 


  Willingness  Capacity  Risks  Mitigation  


A new entity would need to be 
created to  


to create a new entity 
to sustain projects  


Utility model 


EBS has shown interest in 
continue to provide services in 
remote areas  


EBS staff are being 
trained and already 
operating mini grids in 
other remote areas  


Need more resources 
to continue expanding 
their rural energy 
access operations  


Plan for long‐term and 
ongoing financial 
resources needed  


Support EBS to create 
a rural energy access 
unit  


Government 
entity 


MNH has also shown interest in 
being the sole provider and switch 
their operations from diesel grids 
to renewable energy ones.  


 


A lot of capacity 
building on technical 
and administrative 
aspects would be 
necessary  


   


Hybrid 


None yet   Combine local 
community with EBS 


EBS can provide 
support along the way 
to local community to 
lower operating costs 
and minimize trips 


Lack of coordination 


Lack of funding for 
EBS 


EBS does not respond 
to emergencies 


Community not able 
to cope with basic 
maintenance tasks  


Strong engagement 
between community 
and EBS, as has been 
done in Upper 
Suriname 


Engage both parties in 
the construction and 
work together 


Have mediation 
support from external 
entity like ACT or VIDS 


 


5.4 Tariffs 


The tariffing structure will be based on EBS current tariff method. Alternative considerations are being proposed. 


5.4.1 Current tariff scheme – Postpaid 


EBS tariffs for electricity has two components (a basic tariff or fixed minimum cost plus a SRD/ kWh tariff) and 


depend on the type of consumer (household, non‐household, street lighting), connection level of voltage (low 


voltage, medium voltage), phases connected (one, two or three), power consumption (24 kVA limit) and monthly 


consumption (800 kWh/month and 2600 kWh/month limits). 


Households receive an extra subsidy of 200 SRD/month over their total monthly bill, as a result, they must pay 


the maximum value between  the  corresponding basic  tariff and  the  total monthly bill discounted after  this 


subsidy. 


Since the energy consumption in rural areas and indigenous communities is not high enough, Table 29 shows 


what would be the monthly billing of a residential consumer in rural areas depending on their energy package. 


As observed, customers with smallest packages (usually users with the lowest ability to pay) would pay the most 


for kWh of energy. 


Table 29: Current Service‐based Tariff Structure. 


Service Level  Monthly Bill 
(SRD)  


Energy allowance Year 1 
 (Wh/day) 


Energy allowance 
Year 1 (kWh/month) 


Equivalent 
(SRD/kWh) 


Package 1  152  550  17  9.19 


Package 2  152  1,100  33  4.60 


Package 3  152  1,925  58  2.63 
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Package 4  152  2,750  83  1.84 


Package 5  152  4,125  124  1.23 


 


Revenue collected in Year 1 is estimated in this scenario to be just above 27k USD with the above and current 


tariff structure in Suriname. By Year 4, when the load has increased and more users are interconnected, this 


value is expected to reach 40k USD. Still, this is quite low in comparison to the running costs that will need to 


be covered which are estimated to be around 185k USD.  


This analysis provides enough justification for a new tariff approach to be proposed in the Hinterland area 


that is close to the package levels and consumption expected and does not penalize those with lowest energy 


consumption. The most recommended scenario is to increase the amount of tariff tiers for the fixed monthly 


value that should be less for users consuming less electricity (rather than only by number of phases as is 


currently done). The tariffing structure in the Hinterland is currently being assessed and will feed into this 


aspect of the project.  


5.4.2 Prepaid alternative  


Another recommendation is to use a prepaid alternative to increase probability of payment, ease budget 


management from users.   
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6. Preliminary budget 


6.1 Capital costs for project 


6.1.1 Electricity CAPEX 


Table 30 CAPEX costing for all mini grids 


Parameter  Kwamalasamutu  Sipaliwini  Alalapadu  Apetina + Akani + 
Halala 


Palumeu  Peleloe 
Tepoe 


Amatopo  Coeroeni  Kawamhakan  Kumakapan  TOTAL 
(USD) 


Solar (kW)  270  45  60  150  90  90  30  45  90  12 
 


Solar cost (USD/kW)  1 800  1 800  1 800  1 700  1 700  1 750  1 750  1 750  1 700  1 700    


Total Solar PV (USD)  486 000  81 000  108 000  255 000  153 000  158 000  53 000  79 000  153 000  20 000  1 546 000 


Battery (kWh)  874  202  202  403  269  336  134  134  269  40 
 


Battery (USD/kWh)  640  640  640  630  630  630  630  630  630  630    


Total Battery (USD)  559 000  129 000  129 000  254 000  169 000  212 000  84 000  84 000  169 000  25 000  1 814 000 


Battery inv (kVA)  84  24  24  30  24  30  18  18  30  8.8 
 


Battery inv (USD/kVA)  850  850  850  830  830  840  840  840  830  830    


Total battery inverter (USD)  71 000  20 000  20 000  25 000  20 000  25 000  15 000  15 000  25 000  7 000  243 000 


Total powerhouse (USD)  50 000  30 000  30 000  25 000  25 000  25 000  30 000  30 000  25 000  15 000  285 000 


Other costs (engineering, PM, labour, transport, SESIA, 
etc.) 


345 000  190 000  190 000  195 000  185 000  185 000  185 000  185 000  185 000  55 000  1 900 000 


Total GEN (USD)  1 511 000  450 000  477 000  754 000  552 000  605 000  367 000  393 000  557 000  122 000  5 788 000 


Total Distribution network cost (USD)  630 000  180 000  170 000  480 000  250 000  470 000  90 000  90 000  150 000  35 000  2 545 000 


Total Gen + Dis (USD)  2 141 000  630 000  647 000  1 234 000  802 000  1 075 000  457 000  483 000  707 000  157 000  8 333 000 


Meters  26 500  6 700  7 600  11 000  9 700  10 100  4 500  5 000  6 800  2 600  90 500 


Internal installations  147 500  32 000  37 000  57 000  47 000  49 000  18 500  21 500  32 000  7 500  449 000 


Number of users  246  54  61  112  85  88  32  38  57  8  787 


Cost per connection (USD/connection)  8 700  11 700  10 600  11 000  9 400  12 200  14 300  12 700  12 400  19 600  10 600 


Individual users (non‐mini grid)  9  1  0  0  0  1  0  0  0  0  20 


Solar kits CAPEX  90 000  10 000  0  175 000  0  10 000  0  0  0  0  285 000 


Contingency (4%)  89 240  25 600  25 880  56 360  32 080  43 400  18 280  19 320  28 280  6 280  344 720 
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Total CAPEX Mini grids and solar kits  2 494 240  704 300  717 480  1 533 360  890 780  1 187 500  498 280  528 820  774 080  173 380  9 502 220 


 


Total Budget for the electricity assets adds up to 9.5 M USD. 


6.1.2 Water CAPEX 


Table 31: Water capital costs per community 


   
Kwamalasamutu  Sipaliwini  Alalapadu   Apetina   Pelele Tepu   Palumeu   Curuni   Amatopo   Kawemhakan   Kumakapan  


A  MOBILISATIONS AND LOGISTICS  91086  147401  127319  59763  59763  52822  42868  56753  93569  12918 


B  INTAKE / SOURCE  14252  11408  12855  15102  8452  12856  839  839  10706  605 


C  TREATMENT PLANT  34631  13695  24379  24313  38537  32363  77688  58649  31837  13811 


D  DISTRIBUTION  393164  124898  97434  181836  240681  162743  53148  62461  90061  30026 


E  POWER SUPPLY  987  658  658  987  987  658  329  329  1987  329 


F  HOUSING, SAFETY AND SUSTAINABILITY  46776  17039  22171  27138  38191  22171  10164  10164  53289  8750 
                       


 
SUB‐TOTAL MATERIALS  580896  315099  284817  309139  386611  283613  185036  189195  281448  66439 


 
SUB‐TOTAL LABOR (30%)  174269  94530  85445  92742  115983  85084  55511  56758  84434  19932 


 
SUB‐TOTAL EQUIPEMENT AND LOGISTICS (10%)  58090  31510  28482  30914  38661  28361  18504  18919  28145  6644 


                       


                       


 
SUB‐TOTAL PROJECT COSTS PRIOR TO PROFIT   813254  441139  398743  432794  541255  397058  259051  264873  394027  93015 


 
PROVISIONAL SUM (15%)  121988  66171  59811  64919  81188  59559  38858  39731  59104  13952 


 
UNFORSEEN (15%)  121988  66171  59811  64919  81188  59559  38858  39731  59104  13952 


 
CONTRACTORS RISKS (15%)  121988  66171  59811  64919  81188  59559  38858  39731  59104  13952 


                       


 
CAPEX TOTAL PROJECT SUM  $1,179,218  $639,652  $578,178  $627,552  $784,820  $575,735  $375,623  $384,065  $571,340  $134,872 


Total estimated costs for the water infrastructure is estimated at 5.8 M USD.  
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6.1.3 Telecommunications CAPEX 


Kwamalasamutu, Apetina, Peleloe Tepoe, Kawemhakan and Kumakapan already have access to telecommunication and internet possibilities through service towers. The 


table below provides the CAPEX of proposed telecommunication solutions in Sipaliwini Savana, Alalapadu, Amatopo, Coeroeni and Tutu Kampu (the latter belongs to the 


village Apetina).  


Table 32: CAPEX for VSAT with Starlink Back‐up Installation for 5 villages and two solar and battery stand‐alone systems 


Item   Sipaliwini  Alalapadu  Amatopo  Coeroeni  Tutu Kampu  Kawamhakan  Palumeu 


VSAT KU‐Band Hardware  10000  10000  7500  7500  7500 
   


VSAT Starlink Back‐up  8000  8000  7500  7500  7500 
   


Router  5000  5000  3000  3000  3000 
   


Wi‐fi's Access Points   18000  18000  12000  12000  12000 
   


Hardware Installation   15000  15000  8500  8500  8500 
   


Labor/Design/Configuration  22500  22500  22500  22500  22500 
   


Solar PV and battery stand‐alone 
         


80000  80000 


Total CAPEX (USD)  78500  78500  61000  61000  61000  80000  80000 


 


Total Budget for the Telecommunication assets adds up to 500,000 USD. 
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6.1.4 PUE activities CAPEX 


Table 33: Summary of costs to support bioeconomy activities and running costs 


PUE Item     Kwamalasamutu    Sipaliwini    Alalapadu    Apetina     Palumeu    Pelelu Tepu    Amatopo    Curuni    Kawemhakan    Kumakapan     TOTAL  
                       


 I. Stingless Bee   80000   80000   0   0   80000   80000   80000   0   0   0   400000  


 II. Herbal Tea Production    75000   0   0   0   0   0   0   0   0   0   75000  


 III. Tourism    0   0   0   0   105000   0   0   500000   0   0   605000  


 IV. Jewelry, Arts & Crafts   50000   50000   0   75000   0   0   0   20000   55000   25000   275000  


 V. Tuhka Products     0   0   80000   0   0   0   0   125000   0   0   205000  


 VI. Pepper Powder    0   0   0   0   0   65000   0   0   0   0   65000  


 VII. Wood Workshop   0   0   0   0   0   0   0   0   105000   0   105000  
                     


0  


 TOTAL CAPEX (Per Village)   205000   130000   80000   75000   185000   145000   80000   645000   160000   25000   1730000  


 Management and running costs   300000   225000   150000   160000   250000   225000   225000   210000   200000   25000   1970000  
                     


0  


 TOTAL cost   505000   355000   230000   235000   435000   370000   305000   855000   360000   50000   3700000  
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6.1.5 TOTAL CAPEX 


Table 34: Total CAPEX 


Service  Kwamalasamutu  Apetina  Pelelutepoe  Palumeu  Kawamhakan  Sipaliwini  Alalapadu  Amatopo  Coeroeni  Kumapan  TOTAL (M USD) 


Energy  2 500 000  1 550 000  1 150 000  860 000  815 000  690 000  710 000  490 000  560 000  175 000  9 500 000 


Water  1 200 000  600 000  700 000  600 000  500 000  700 000  600 000  400 000  400 000  125 000  5 825 000 


Telecommunications     61 000     80000  80000  78 500  78 500  61 000  61 000     500 000 


PUE activities  505 000  235 000  370 000  435 000  360 000  355 000  230 000  305 000  855 000  50 000  3 700 000 


Community engagement  300 000  180 000  160 000  140 000  130 000  130 000  120 000  90 000  140 000  30 000  1 420 000 


Administrative cost  451 000  263 000  238 000  212 000  189 000  196 000  174 000  135 000  202 000  38 000  2 098 000 


Contingency  248 000  145 000  131 000  117 000  104 000  108 000  96 000  75 000  111 000  21 000  1 156 000 


TOTAL CAPEX (USD)  5 204 000  3 034 000  2 749 000  2 444 000  2 178 000  2 257 500  2 008 500  1 556 000  2 329 000  439 000  24 199 000 
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6.2 OPEX 


6.2.1 Electricity OPEX  


The operating  costs of  the mini grids were estimated with data  from  recent  rural electrification projects  in 


Suriname, the country’s specific context and TTA experience. Table 35 shows O&M costs if each mini grid was 


operated separately and no common costs are considered.  


Table 35: OPEX costing per mini grid 


Parameter  Value (USD)  Description 


Salaries (USD/month)  1,200 
Two local junior electricians and one local administrative (100% time) 


One electrician and one administrative in the city (10% time) 


Transportation (USD/month)  250  Two days visit to the community twice a year 


Materials (USD/month)  200 
Office costs: Printing, water/internet/electricity, communication, tools, materials. 


Monthly cost of monitoring and operation software 


Others (USD/month)  50  Cable, fuses, lighting, etc. 


Total monthly OPEX (USD)  1,700   


Total annual OPEX (USD)  20,000   


Number of users   245   


Annual cost per connection 
(USD/connection) 


82   


 


Total estimated OPEX for all ten villages is presented in Table 36. 


Table 36: OPEX costs in South Suriname 


Parameter  Value (USD)  Description 


Salaries (USD/month)  10,800 
Eighteen local junior electricians and ten local administrative (100% time) 


One electrician and one administrative in the city (100% time) 


Transportation (USD/month)  2,200  Two days visit to the community twice a year 


Materials (USD/month)  1,700 
Office costs: Printing, water/internet/electricity, communication, tools, materials. 


Monthly cost of monitoring and operation software 


Others (USD/month)  400  Cable, fuses, lighting, etc. 


Total monthly OPEX (USD)  15,000   


Total annual OPEX (USD)  180,000   


Number of users   817   


Annual cost per connection 
(USD/connection) 


220   


6.2.2 Water OPEX 


Table 37: Estimated OPEX for 10 communities 


 
OPEX (USD) 


Kwamalasamutu  $56 393 


Sipaliwini  $30 590 
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OPEX (USD) 


Alalapadu  $27 650 


Apetina  $30 031 


Palumeu  $27 533 


Peleloe Tepoe  $37 532 


Amatopo  $18 367 


Coeroeni  $17 963 


Kawamhakan  $27 323 


Kumakapan  $6 450 


TOTAL  $279 833 


6.2.3 Telecommunications OPEX 


Table 38 Monthly OPEX of Telecommunications services ‐ all villages 


Parameter  Value (USD)  Description 


KU‐Band Dedicated + Starlink 
10,000 – 
15,000 


KU‐Band 5Mbps/2Mbps (Dedicated) & Starlink 120Mbps/18Mbps (Expected 
shared). Service for Sipaliwini, Alalapadu, Amatopo, Coeroeni and Tutu Kampu) 


6.3 Cash Flow of energy projects  


According to Figure 25, operation and maintenance costs would represent about 11%  (217 kUSD) of the net 


present  value  (NPV)  of  the  project  (1.98 million USD).  The  highest  cost  is  the  battery  system  (790  kUSD), 


considering that only one replacement will be made after 10 years of system operation, followed by fixed CAPEX 


costs  such  as  engineering, project management, powerhouse,  transport of material  (not main  equipment), 


labour, SESIA and contingency costs (617 kUSD).   


 


Figure 25 CAPEX and OPEX summary through Kwamalasamutu energy project’s lifetime. 
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Figure 26 Cash flow for Kwamalasamutu energy project. 


6.3.1 NPC and IRR 


Figure 27 show cash flows for Kwamalasamutu proposed renewable energy system, and diesel system assuming 


that a 24‐hour electricity service would be deserved with fuel. 


 


Figure 27 Cash flow for Kwamalasamutu renewable energy project vs. diesel system. 


Table 39 shows the Net Present Cost (NPC) of the proposed renewable energy systems for all the villages, and 


the NPC of diesel systems. Discounted payback and Internal Return Rate (IRR) are calculated by comparing both 


systems. Discounted payback indicates you how many years it takes to recover the investment. The investment 


recovery can take longer depending on the system’s battery capacity. Distribution grids are not included in these 


calculations, since the cost will be the same in both alternatives. 
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Table 39: NPC and IRR costs in South Suriname 


Parameter  NPC RE (USD) 
NPC Diesel 


(USD) 
Present worth 


(USD) 
IRR (%) 


Discounted 
payback (yr) 


Kwamalasamutu  1,983,473  8,417,184  6,433,711  54.9  2.14 


Apetina + Akani + 
Halala 


1,077,351  2,641,166  1,563,815  32.9  3.66 


Peleloe Tepoe  924,760  2,289,711  1,364,951  36.9  3.27 


Palumeu  842,823  4,448,869  3,606,046  104.7  1.06 


Kawamhakan  850,415  2,384,238  1,533,823  46.8  2.46 


Sipaliwini  728,734  2,355,946  1,627,212  69.5  1.63 


Alalapadu  754,620  2,381,317  1,626,697  61.0  1.91 


Amatopo  621,534  1,796,864  1,175,330  76.2  1.47 


Coeroeni  656,645  1,830,682  1,174,037  65.1  1.75 


Kumakapan  190,806  717,653  526,847  97.5  1.13 


6.4 Key decisions for next steps 


 Energy demand considerations to keep in mind for final design:  
o Change in cooking practices: system will be enough to power low pressure electric cookers and 


rice makers, but a risk that can occur is the excessive use of electric cooking plates  
o E‐vehicles: there is potential for electric motorboats and bikes in the future  


 Isolated users strategy (small mini grid or isolated system)  
o Prioritize grid extension 
o Keep isolated number of solar kits to minimum  


 Type of meters: 
o User  smart  prepaid metering  equipment, with  power  limiting  and  energy  daily  limitation 


capabilities  
o Homogenize with meters from MNH and EBS  


 Interconnect houses or cluster families 
o Connect each household and not by cluster  


 Internal installations  
o To be confirmed with MNH  
o A simple internal installation approach has been proposed   


 Shared O&M Energy and Water  
o Optimize trips between energy, water, and telecommunications  
o Share working space 
o Optimize trips with other ongoing activities  


 Tariff water  
o Install meters to track consumption and avoid overuse  
o Charge a fixed cost per user – pegged to the electricity tariff  


 What is the tariff electricity that will be used:  
o Same as in Suriname  
o New tariff that is developed for South Suriname  


 How to charge for telecoms in VSAT/LEO option 
o Same as with telecommunications  


 Waste management issues  
o New waste generated due to energy use 
o Need to develop waste management plan 
o Support with campaign, info, etc. 
o Ministry of Public Works  
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7. Annexes 


7.1 Apetina (Akani Kampu, Halala Kampu) energy solution 


 


Figure 28 Global horizontal irradiance in Apetina (Helioscope). 


Table 40 BAU scenario simulation results for Apetina. 


Fraction of renewable energy  0% (BAU‐4) 


COE (USD/kWh)  2.7 


Diesel price (USD / liter)  3.33 USD / liter (including transport) 


CAPEX (USD)  0 


OPEX (USD/year)  13,975 


CO2 (kg/year)  18,970 


Diesel lt/year  7,253 


Total cost of diesel (USD / year)  27,919 


 


 


Figure 29 Apetina cash flow for BAU scenario. 
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Figure 30 Apetina punctuation, LCOE and optimal solution. 


 


Figure 31 Single line diagram for the solar PV Mini grid in Apetina. 
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Figure 32 MV (orange) and LV layout (purple) of distribution line in Apetina. 


7.1.1 Tutu Kampu 
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Figure 33 Tutu Kampu ‐ Apetina punctuation, LCOE and optimal solution. 
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7.2 Peleloe Tepoe energy solution 


 


Figure 34 Global horizontal irradiance in Peleloe Tepoe (Helioscope). 


 


Figure 35 Peleloe Tepoe punctuation, LCOE and optimal solution. 
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Figure 36 Single line diagram for the solar PV Mini grid in Peleloe Tepoe. 


 


Figure 37 MV (orange) and LV layout (purple) of distribution line in Peleloe Tepoe. 
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7.3 Palumeu energy solution 


 


Figure 38 Global horizontal irradiance in Palumeu (Helioscope). 


 


Figure 39 Palumeu punctuation, LCOE and optimal solution. 
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Figure 40 Single line diagram for the solar PV Mini grid in Palumeu. 


 


Figure 41 LV layout (purple) of distribution line in Palumeu. 
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7.4 Kawemhakan energy solution 


 


Figure 42 Global horizontal irradiance in Kawamhakan (Helioscope). 


 


Figure 43 Kawemhakan punctuation, LCOE and optimal solution. 
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Figure 44 Single line diagram for the solar PV Mini grid in Kawamhakan. 


 


Figure 45 LV layout (purple) of distribution line in Kawemhakan. 
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7.5 Sipaliwini energy solution 


 


Figure 46 Global horizontal irradiance in Sipaliwini (Helioscope). 


   


Figure 47 Sipaliwini punctuation, LCOE and optimal solution. 
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Figure 48 Single line diagram for the solar PV Mini grid in Sipaliwini. 


 


Figure 49 LV layout (purple) of distribution line in Sipaliwini. 
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7.6 Alalapadu energy solution 


 


Figure 50 Global horizontal irradiance in Alalapadu (Helioscope). 


   


Figure 51 Alalapadu punctuation, LCOE and optimal solution. 
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Figure 52 Single line diagram for the solar PV Mini grid in Alalapadu. 


 


Figure 53 LV layout (purple) of distribution line in Alalapadu. 
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7.7 Amatopo energy solution 


 


 


Figure 54 Global horizontal irradiance in Amatopo (Helioscope). 


 


Figure 55 Amatopo punctuation, LCOE and optimal solution. 
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Figure 56 Single line diagram for the solar PV Mini grid in Amatopo. 


 


Figure 57 LV layout (purple) of distribution line in Amatopo. 
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7.8 Coeroeni energy solution 


 


Figure 58 Global horizontal irradiance in Coeroeni (Helioscope). 


 


Figure 59 Coeroeni punctuation, LCOE and optimal solution. 
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Figure 60 Single line diagram for the solar PV Mini grid in Coeroeni. 


 


Figure 61 LV layout (purple) of distribution line in Coeroeni. 
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7.9 Kumakapan energy solution 


 


 


Figure 62 Kumakapan punctuation, LCOE and optimal solution. 
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Figure 63 Single line diagram for the solar PV Mini grid in Kumakapan. 


 


Figure 64 LV layout of distribution line (purple) in Kumakapan. 
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1. Introduction 


1.1 Background, Methodology and Project Objective 


With reference to the Assessment Report 21 May 2023 this Design Report consists basic design of a water supply 


system for 10 indigenous villages which are a part of the project ‘Assessment to support indigenous communities 


in  South  Suriname  to  improve  access  to  water,  telecommunication,  and  energy  needs  and  empower 


socioeconomic developments through productive uses’  initiated by the Ministry of Natural Resources (MNH) 


and funded by the Inter‐American Development Bank. Basic design of water supply is one of the 3 components, 


energy, water supply and telecommunication, of the project. 


1.1.1 Background 


The villages are in the hinterland of Suriname with 2 of them in the east, 2 in the west, 2 located in the south 


and the rest in the middle of the hinterland. 


The population and the growth projection of the villages are listed in the table below. 


 


Table 1 Population and growth projection of the 10 villages 


# 


Project Component 


K
w
am


al
as
em


u
to
 


Si
p
al
iw
in
i 


A
la
la
p
ad


u
 


A
p
et
in
a 


Apetina Satelite villages  
Akani Kampu (Ak), 


Halala Kampu (Hk), Tutu 
Kampu (Tk) 


P
el
el
u
 T
ep


u
 


P
al
u
m
eu


 


C
u
ru
n
i 


A
m
o
to
p
o
 


K
aw


em
h
ak
an


 


K
u
m
ak
ap


an
 


   (#‐subproject)  1  2  3  4  4.1  4.2  4.3  5  6  7  8  9  10 


   (code‐subproject)  Kw  Si  Al  Ap  Ak  Hk  Tk  PT  Pm  Cu  Am  Ka  Ku 


1  Current Population      
1,025  


    
325  


    
225  


    
304  


    
20  


    
12  


    
22  


    
290  


    
295  


    
110  


    
95  


    
180  


    
6  


2  Growth  projection 
p/yr. 


2%  2%  2%  2%  2%  2%  2%  2%  2%  2%  2%  2%  2% 


3  Non‐local usage (guest 
demand) 


10%  5%  10%  10%  10%  10%  10%  10%  20%  5%  50%  20%  5% 


4  Project duration      
20  


    
20  


    
20  


    
20  


    
20  


    
21  


    
22  


    
20  


    
20  


    
20  


    
20  


    
20  


    
20  


5  Minimal  Design 
Population 


    
1381  


    
483  


    
334  


    
452  


    
30  


    
18  


    
34  


    
431  


    
438  


    
163  


    
141  


    
267  


    
9  


6  Maximal  Design 
Population 


    
1519  


    
507  


    
368  


    
497  


    
33  


    
20  


    
37  


    
474  


    
526  


    
172  


    
212  


    
321  


    
9  


1.1.2 Methodology 


Information for this design report is gathered through field visits, literature studies about drinking water quality 


and treatment methods, sessions with stakeholders who drill boreholes for drinking water.  


 


The design is based on two components namely: 


 The available water sources;  it was very  important  to choose water  intake sources which are 


already used by the villagers or sources that can have water available throughout the year to 


guarantee water supply. Only for the small villages where rainwater harvesting will be used, the 


periods of  the  rainy season will be  taken  into consideration  in  the design  to guarantee water 


throughout the year. 


 The elevation profile of the place; the clear water treatment tank will be placed at the highest 


point in the villages where it is possible. However, at some of the villages where it is not possible 


to install a clear water treatment tank, an elevated tower will be used instead. 
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In most of the villages, the water from the source is almost clean and ready to use. However, in some villages 


not all the parameters are between the norms of WHO/SWM. For these parameters there is chosen for the most 


appropriate treatment method to ensure that the parameters are within the WHO/SWM standards. 


1.2  Project Objective 


This Design report conceptual and basic design of the final water supply system to be installed.  


After  review and connection  to  the other  two components of  the program and especially  the electrification 


component, the specifications will be developed with the necessary drawings and documents. 


1.3 Program Requirements and Design Considerations 


General Design Considerations (Overview of Requests and Requirements) 


Design criteria and references of the water supply system are based on two considerations: 
 


A. Socio‐technical considerations. 
These are considerations regarding the legitimate wishes, requests and expectations from the client, 
Ministry of Natural Resources,  and  the  community of  Kawamhakan  along  the  Lawariver  in district 
Sipaliwini, with an estimated current population of 200  (population number 2020/2023), These are 
either explicitly expressed  in  the Terms of References, during  talks/assessment and which could be 
justifiably distillated by the logical needs of the people involved and to be served by the system. 
 


B. Implementation and sustainability considerations: 
Technical  considerations  regarding  the  necessary  functionality  and  durability  of  the  systems 
components and features, which should be addressed in the design. 
 


Socio‐technical considerations: 
 


1) Water supply system should/will produce and deliver safe and sufficient water to provide for current 
need of users in the village to drink and otherwise consume during their daily routine. 


 
1) Water supply system should allow for 24 hours of potable water from at least one (1) dedicated tap at 


or nearby each and every household at a practical level of at least 1 m from ground. 
 


2) Non‐household connections such as village community center, schools and teacher’s accommodations, 
medical health  care  centers/facilities, public offices,  airstrip  stations,  village management  facilities, 
village church, businesses, tourism and otherwise productive facilities should be allowed to have water 
supply installation to serve inside the dwelling or facility at a level of at least 2 m above the ground, 
multiple taps and flushing toilets. 


 
3) Water supply system will be sufficient even after at  least 20 years of service and climate change. At 


some of the villages, where the intake will be creeks or rivers, the extreme weather conditions will be 
taken  into consideration, such as high rain  intensity during the rainy seasons, and to ensure flexible 
water  intake,  the construction will  take  into consideration  to  incorporate  floats and  footbridges  for 
operations and maintenance.  


 
4) External demand by means of family reunions from especially the city, Frans Guyana, the Netherlands 


or elsewhere must be taken  into account, most  likely  in the end of the year and during  long school 
vacations and special events. 
 


5) Local Churches might more or less regularly host conferences and other relatively large activities, which 
will have to be accommodated as another seasonal external demand for water supply consumption. 
Developments in the villages may lead to an increase in water consumption due to the usage of water 
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flushing toilets and bathrooms. Together with some expected increase in tourism, the external demand 
may have to be added on top of the usual average demand. 


 
6) Combined  increase  assumptions  for  water  use  due  to  abovementioned  factors  and  possible 


developments will have to result in the calculation of two (2) scenario’s, the first which is conservative 
at 60 liter per person per day (lpd) on average and a scenario based on 150 lpd. 
 


7) Local involvement will create ownership, and availability will make it more desirable to make good use 
of Wakapou a locally very well‐known and very durable hard wood. 
 


8) Some families  living  in the  immediate vicinity of each other may find  it more advantageous to use a 
dedicated  small  combined  local  tower,  from  which  each  family  is  served,  but  from  which  the 
consumption is jointly metered for payment. 
 


9) The village prefers usage of the local available spring water. 
 
Implementation and sustainability considerations: 


 
1) Kawemhakan is one of the very few villages which already have some water supply. The existing 


water supply system, however, is insufficient because the water is not fully safe yet for human 


consumption, and the extension of the village cannot be served. As a result, a completely new system 


of more durable material and features is necessary. 


 


2) NHDWV and SWM do not prefer the installation and maintenance of rapid sand filters because they 


have some bad experiences in the past with these. It is decided to use slow sand filters, because they 


have some experience with those and where turbidity is high in the villages, a combination of slow 


sand filter and rapid sand filter will be used.  


 
3) Usage of the Spring as source is cost effective because limited treatment, and due to the very 


favorable elevation profile pumps are also not necessary. 
 


4) Protection of the source is important. 
 


5) Chlorination as disinfection step is beneficial due to several reasons such as residue’s in the distribution 
network and output unit systems provide extra protection against unforeseen leakages in the piping 
and improper handling and storage of the delivered water.  
 


6) The  incorporation of a multi‐year service contract combined with proper trainings and awareness of 
local stakeholders will increase sustainability of the project. 
 


7) Combination and partnership with the Energy grid component of the project demands and preferred 
Solar powered pumps and features, such as the double chlorination pumps and lighting fixtures of the 
offices and filter emplacement. 
 


8) Sanitary facilities for at least properly address the wastewater from the taps are important to prevent 
public health issues. 
 


9)  Some properly functioning flushing water closets and bathrooms are welcome at public facilities such 
as the krutu oso (community center) and the airstrip station. 
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1.4 Technical aspects  


1.4.1 Technical Problem Statement:  


a) The  village  of  Kwamalasamutu,  Kawemhakan,  Sipaliwini,  Palumeu,  Pelélu  Tepu,  Amatopo,  lack 
sufficient and safe water due to the fact, that the existing source is an outdated and incomplete water 
supply system; the other villages do not have a water supply system. 


b) Water usage from and bathing in the river is dangerous and exhausting for especially the pregnant and 
elderly,  which  as  surface  water  is  also  very  risky  and  unsafe  to  drink,  due  to  bacteriological 
contaminants and pathogens; 


c) Infrastructure for proper processing of the produced waste water from the taps is absent; 


d) No proper sanitary facilities in the village creating unhygienic situations in the village; 


e) Erosion risk of piping system at strong slopes; 


f) Maintenance and Operations are a huge challenge due to lack of local capacity. 


1.4.2 Technical solution: 


a) The construction and  installation of a completely new good functioning and sustainable drink water 
supply system for the villages, such as the spring source for Kawemhakan.  


b) The upgrading of the Spring, by means of new built spring box, upgraded and modern water collection, 
storage  and minimal  necessary water  treatment  to  prevent  bacterial  contamination,  that  is  easy 
operated and maintained; 


c) Include proper wastewater processing facility for each tap as integral part of the output unit introduced 
in the system; 


d) Upgrade the water distribution network with a tap as output unit for each household, including public 
modern flushing toilets as sanitary facility and bathrooms at some strategic locations in the village such 
as the Community Center and the Airstrip station for especially the elderly, sick and pregnant, that is 
easy operated and maintained. 


e) Lay pipes in sufficient dept beneath Ground Level (ca. 80 – 100 cm ‐GL) and include warning tape ca. 30 
cm above pipe to minimize erosion and to allow for tidy prevention and correction measures. Provide 
awareness training. 


f) Chose as simple and durable possible technology, strengthen local system management, Include spare 
parts and Long‐term service and maintenance contract(s) for crucial components. 


1.4.3 Description of the water supply system design 


The following specification applies to all the villages. 


Table 2 Description of the water supply system design 


System  Function  Consideration 


Intake‐Surface water 


 


 


 


 


 


 


 


 


 


 


 


The submersible pump, protected 


by a strainer or a gravel pack, fills 


the  raw water  storage  through  a 


transmission pipeline. 


 


 


 


 


 


 


 


Location  chosen  far  from  polluting  activities  and/  or  sources, 


therefor as upstream as possible. 


 


Historical flood levels of creek/river and lowest possible water levels 


are  a  crucial  consideration  to  be  addressed  by  float  installation 


construction and if necessary, walk bridge above the highest water 


level. 


 


Firmly  anchored  for  extreme  currents  and  protected  against 


damage by eventual debris and floating logs. 
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System  Function  Consideration 


Intake‐Shallow well 


See  Error!  Reference 


source not found. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Intake‐Springwater 


Collection Box.  


A. Retaining Wall with 


outlet pipe 


B. Sedimentation box 


(>0.5 m ring wall) 


 


 


 


Intake‐Rainwater 


harvesting 


To  draw  water  from  the  ground 


and  transport  it  to  the  raw water 


storage  through  a  transmission 


pipeline. 


 


 


 


 


 


 


 


 


 


 


 


 


 


Raw water  from  Spring  collected 


and stored for further processing.  


Besides  storage,  the  box  slows 


down water flow and therefor also 


allows  for  a  certain  level  of 


sedimentation to occur. 


 


 


Rainwater collected from the roof 


is  stored  in  a  cistern  or  water 


storage tanks. 


 


  


Soil must be permeable as river/creek water  is  infiltrated through 


the soil. 


 


Even if the creek is dry, the saturated soil beneath the creek bed will 


still be providing water. 


 


Further technical assessment of the soil suitability,  favorable  flow 


characteristics  and  available  volume  in  the  dry  season  will  be 


necessary before project execution by a contractor with expertise, 


experience and specialized equipment.  


 


WQ is better than surface water, but still needs some treatment and 


especially  disinfection  to  limit  the  chance  of  biological 


contamination. 


 


 


Spring  is a natural readily available source, well known and highly 


preferred by locals and already in use. 


Very good water quality with limited treatment need; 


No pump necessary.  


The box helps  in  storing water  for  the  cascade  to allow  for 24/7 


operations and to assist in removing suspended solids and turbidity. 


 


 


 


Good quality water but still needs some  treatment and especially 


disinfection to limit the chance of biological contamination from the 


roof and/ or bird droppings. 


 


Rain is very irregular and unpredictable. 


A continuous draught is taken into consideration in the design of the 


raw water storage tank in order to overcome water shortages due 


to a full month without any rain. 


This makes the need for a large water storage high. 


Larger  villages  with  larger  demands  will  have  unpractical  large 


storage  tanks,  and  too  long  stagnant  water  will  also  result  in 


deterioration  of  WQ.  Therefore  rainwater  harvesting  is  not 


recommended for larger villages. 


 


The roof and the roof gutters and pipes should be suitable to collect 


and to safely convey collected water to the storage.  


Traditional  dry  leaves  roofing  is  a  challenge  and  therefore  less 


suitable. 


  
Aeration cascade  To  include oxygen and to remove 


CO
2
 


Spring water  is  (sub‐surface) ground water which might be  low  in 


oxygen.  


CO
2 
removal will result in the necessary increase of the pH level. 


 


Raw Water Storage  Raw water  reservoir allows water 


treatment process to proceed on a 


crucial  24/7  operation  mode, 


preventing  drying  of  the 


biofilter(s). 


Filters with a biofilm should not operate dry. 


Sufficient raw water storage provides continued feeding of the filter, 


which will be regularly backwashed with the filtered water stored 


above the filter.  


Rapid Sand Filter   To  remove  suspended  solids 


coming out of the intake . 


The filter will be an upflow type filter, with a separate plastic tank 


with clear water for backwashing.  
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System  Function  Consideration 


Slow Sand Filter  To  remove  suspended  solids 


coming out of the intake. 


The  filter  will  be  an  downflow  type  filter.  The  filter  is  therefor 


designed with a larger stagnant water column above the filter bed. 


Disinfection step by means 


of chlorination 


Disinfection  aims  to  kill  all  living 


organism  in  water  that  can  be 


harmful for human consumption. 


The benefit of chlorination above other disinfection methods such 


as UV‐filtration, is that it protects even after the treatment step. 


Clear Water Tank  To store and buffer enough water 


for  a  smooth  and  continuous 


distribution of potable water. 


The  capacity  should  be  enough  to  balance  to  serve  adequately 


during peak demand(s). 


Negative pressures should strictly be avoided. 


Water supply network 


Transmission 


Distribution  


Transmission  pipeline:  to 


transport  without  spreading  to 


other  taps  from  the  intake  to  the 


treatment plant. 


Distribution pipelines: to allow for 


a  proper  spreading  and 


distribution  of  treated  water  to 


the output units 


The intake is at the treatment plant and therefor Kawemhakan has 


no transport pipeline, as  in other villages, where the  intake water 


has to be transported to the treatment plant. 


Distribution networks in villages with a highly alternating elevation 


profile, will be equipped with pressure reducing valves to prevent 


extreme pressures in lower parts of the village. 


For the service lines dedicated to the household connections PVC is 


chosen, because the costs are lower than PE. 


For the main  lines PE pipes will be used because  it can withstand 


erosion, eventual damage by roots in vegetative or forested areas. 


Because of its flexibility and length, long stretches and bends can be 


realized  to  a  certain  extent,  avoiding  couplings,  bend‐  and  T‐


appendices.   


Where  the  pressures  are  too  high,  HDPE  will  be  considered  in 


eventual smaller stretches in the network. 


Output Units  To make it easy for the consumers 


to  have  access  to  and  collect 


distributed water. 


As  output  units  of  the  distribution  network  one  tap  for  each 


household connection will be installed.  


For non‐household connections output units might be implemented 


with  additional  taps.  For public  connections  such  as Krutu Oso’s, 


Health Care centers from Medizebs, schools and churches etc. the 


installation of bathrooms, flushing toilets and sinks will be included. 


The faucets to be installed will be of high quality to guarantee a long 


technical live span, which can handle high pressures. 


Even though the costs of purchase is high, in the long term these are 


much more beneficial because of their durability and expected low 


risk of frequent and early replacements.  


Every  household will  be  offered  the  opportunity  to  choose  their 


preferred location for their own tap and type of output unit. 


There are 3 models of output units to choose from, namely: 


1. Standpipe with drainpipe 


2. Standpipe with fence protection and soak away 


3. a) Sink with soak away (gravel filled) 


       b) Sink with drainpipe  


 


The output units will have a two‐way splitter connection with one 


faucet and one with a tap stopper.  


The citizens can decide to remove the tap stopper and add another 


faucet or hand shower by themselves. 


The  inclusion  of  this  professional  tap  stopper  prevents 


unauthorized,  improper  and  harmful  interventions  to  the 


installation by the users, which can put the system at risk.  


Drain or soak away  To allow for a proper processing of 


or  to  dispose  of  wastewater 


generated by the use of the output 


units in a safe matter. 


Where  there  is permeable  sand,  soak aways will be  included and 


where the soils do not support  infiltration  like  impermeable rocky 


or clay soils, drains will be  installed at a designated area or water 


body for safe disposal of wastewater. 
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1.4.4 Technical Alternatives Considered 


Based on the availability Spring as a water source for Kawemhakan is by far considered as the best option. For 
the other components the following alternatives are considered. 


Table 3 Alternative Technical Aspect Considerations 


Alternative  Advantage  Disadvantage  Reason for Rejection 


Potable  water  inside 
every  dwelling/ 
household instead of yard 
taps 


Everybody  has  the 
convenience  of  potable 
water inside the house 


Expensive 
Conditions  of  houses  not 
favorable 


Not urgently necessary 
Higher costs 
The  conditions  of  most 
dwellings  are  not  fit  for 
inhouse installation 


Raw water tanks  
made of concrete 


     


Rain water harvesting  Clean  and  almost  readily 
usable 
Cheap/free 


Susceptible  for 
contamination  with  bird 
droppings  and  other 
impurities  
Needs  proper  roof  and  roof 
gutter system 
Irregular rain patterns 


Most  dwellings  lack  proper 
roof and roof gutter system 
Still need for water treatment 
because of  risks of  impurities 
from open roof catchment 
Uncertainty  regarding 
irregular rain fall 


Creek as source  Location  is  closer  to  the 
village  


Surface  water  is  more 
vulnerable for contamination 
than spring and rain. 
Risk of running dry in the dry 
seasons 


More treatment necessary 
Needs a pump 
More expensive 


 


Table 4: Maintenance considerations 


Item  Need/Consideration 


Intake‐Surface water 


 


Intake‐Shallow well 


 


Intake‐Springwater Collection Box.  
A. Retaining Wall with outlet 


pipe 
B. Sedimentation box (>0.5 m 


ring wall) 
 


Intake‐Rainwater harvesting 


o Regular inspections and maintenance by local maintenance team is required. 


o Regular inspections of the Gravel pack and cleaned up by flushing when 


necessary. 


o Regular clean and disinfect storage tanks 


o Accumulated silt sediments must be frequently removed from the box. 


o Eventual blockages in the flow stream must be prevented and/ or removed.  


o Regular inspection for cracks and leakages in the construction. 


o Minimum expected lifetime is 40 years. 


Aeration cascade  o Accumulated silt sediments must be frequently removed from the box. 


o Eventual blockages in the flow stream must be prevented and/ or removed.  


o Regular inspection for cracks and leakages in the construction. 


o Minimum expected lifetime is 40 years. 


Raw Water Storage  o Regular inspections and maintenance by local maintenance team is required. 


o Minimum expected lifetime is 10 to 20 years.  


Rapid Sand Filter  o Regular inspections and maintenance by local maintenance team is required. 


o Daily backwash on time and whenever resistance in the filter medium is too 
high. 


o Minimum expected lifetime is 20 years. 
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Slow Sand Filter  o Regular inspections and maintenance by local maintenance team is required. 
o Cleaning of the service water by scraping of approximately 2 cm of the sand 


layer quarterly  
o Minimum expected lifetime is 20 years. 


Granular Activated Carbon 
 


o The filter medium must be replaced on a regular basis when it is full. 


o Safe and proper disposal of the replaced filter medium is mandatory. 


o The level of color, odor and smell might allow for  


Disinfection  step  by  means  of 
chlorination  


o Regular inspections and maintenance by local maintenance team is required. 
o The chlorine must be placed in a dark and cool place for safety reasons. 
o The chlorine must be refilled in the system after 6 months. 
o Cleaning of the inflow and outflow pipes. 
o Minimum expected lifetime is 10 years. 


Clear Water Tank  o Regular inspections and maintenance by local maintenance team is required. 
o Regularly disinfect. 
o Minimum expected lifetime is 50 years. 


Water supply network 
A) Transmission 


B) Distribution 


o Regular inspections and maintenance by local maintenance team is required. 


o Inspect and prevent erosion on time. 


o Correct erosion on time by laying the pipe deeper, backfilling and proper 


compaction of the pipe ditch. 


o Flush at least once a year to prevent accumulation of sediments. 


o Inspect and detect pipe bursts and leakages regularly and timely. 


o Repair pipe bursts and leakages as soon as possible (within 2 hours). 


o Disinfect network regularly. 


o Disinfect and flush after working on the network such as adjustments, new 


connections and repair of leakages and bursts. 


o Minimum expected lifetime is 20 years. 


Output Units  o Regular inspections and maintenance by users. 
o Placement of read consumer meters for the users  by local maintenance 


team. 
o Notifying of the maintenance team when the read consumer meters do not 


work. 
o Inspect, detect and repair leakages of faucets and taps regularly and timely. 


o Minimum expected lifetime is 50 years. 
o Minimum 20 years of expected lifetime for meters. 


Drain or soak away  o Regular inspections and maintenance by local maintenance team is required. 


o Clean and prevent clogging regularly. 


o Flush and repair waste built‐up. 


o Minimum expected lifetime is 50 years. 


Solar Power Supply  See for the need/consideration the energy component of this project 


 


1.4.4.1 Architectural/Civil	Engineering	Considerations:	


The main pipeline network  is chosen or positioned as much as possible along already present paths to avoid 


damage by roots of trees and which is also an advantage for maintenance and social control in case of eventual 


leakages and erosion. The location of the output units is best decided by the villagers themselves.  


 


The design is based on material that is locally available such as Wakapou and Walaba wood roof and structures.  


 


The available spring  is upgraded with a durable spring box from concrete to collect water and convey spring 


water to the treatment facility. The available slope is strategically used to allow all the treatment processes to 


be performed by gravitation and so avoiding the need for a pump.  


 


The treatment plant is ringfenced to prevent unauthorized access by people and animals which is necessary for 


water safety. The fence exists of a durable galvanized netting (“Harmonica gaas”) and has gate entrance and a 
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smaller emergency exit entrance placed diagonally on the other side of the plant. Shade facilities to prevent 


algae growth and mosquito nets to prevent mosquito larvae, etc. will be placed. Locks will be placed in the  


Locks on the front and emergency back doors to deter unwanted access. 


 


 


Technically, the project's location is chosen to make the process plants more affordable. Pumping from the river 


relative to the reference point (low water  level 0 m) will be done to a height of 26 meters, which will be the 


location of all the process equipment. See the PI diagram. The water is then supplied to the tapping sites from 


there. Due  to  its  advantageous height,  the  clean water  tank  serves  as  a distribution  tank  in  this  situation, 


providing water to the tap points even when the pump is not operating.  
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2. Design 


2.1 Demand prognosis 
The demand prognosis  is based on the number of  inhabitants, guests and population growth.  In the table below an overview  is given of the  inhabitants, the population 


growth and the guests, the maximal design population, primary available water source, daily demand average, intake pump running time and capacity (need). 


Table 5 The demand prognosis 


#  Project Component  Unit 


K
w
am


al
as
am


u
tu
 


Si
p
al
iw
in
i 


A
la
la
p
ad


u
 


A
p
e
ti
n
a
 


Apetina  Satelite  villages  
Akani  Kampu  (Ak),  Halala 
Kampu (Hk), Tutu Kampu (Tk) 


P
e
le
lu
 T
e
p
u
 


P
al
u
m
e
u
 


C
u
ru
n
i 


A
m
o
to
p
o
 


K
aw


e
m
h
ak
an


 


K
u
m
ak
ap


an
 


 
(#‐subproject) 


 
1  2  3  4  4.1  4.2  4.3  5  6  7  8  9  10  


(code‐subproject) 
 


Kw  Si  Al  Ap  Ak  Hk  Tk  PT  Pm  Cu  Am  Ka  Ku 


1  Current Population 
 


1,100  160  156  324  18  24  35  600  283  88  80  200  27 


2  Growth projection p/yr.  %  2%  2%  2%  2%  2%  2%  2%  2%  2%  2%  2%  2%  2% 


3  Non‐local usage (guest demand)  %  10%  5%  10%  10%  10%  10%  10%  10%  20%  5%  50%  20%  5% 


4  Project duration  Year(s)  20  20  20  20  20  21  22  20  20  20  20  20  20 


5  Minimal Design Population 
 


1,482  238  232  481  27  36  54  892  421  131  119  297  40 


6  Maximal Design Population 
 


1,630  250  255  530  29  40  60  981  505  137  178  357  42 


7  Water supply history  (see note)  Yes  Yes  No  Yes  Yes 
   


Yes  No  No  No  Yes  No 


8  Existing water supply 
 


Shallow 
well 


River  (Rain)  River  River  River  River  Shallow 
well 


(Rain)  (Rain)  (Rain)  Spring  (Rain) 


9  Primary available water source 
 


Shallow 
well 


River  Creek  River  Rain  Rain  Rain  Shallow 
well 


Shallow 
well 


River  River  Spring  Shallow 
well 


10  Alternative water source 
 


River  Creek  Creek  Creek  Creek  Creek  Creek  River  River  Rain  Creek  Creek  Creek 


11  Daily Demand Average  lpd  60.0  60.0  60.0  60.0  60.0  60.0  60.0  60.0  60.0  60.0  60.0  60.0  60.0 


12  Demand  l/d  97,782  14,978  15,299  31,775  1,765  2,401  3,571  58,844  30,278  8,238  10,699  21,398  2,528 


13  Demand  m3/day  97.78  14.98  15.30  31.78  1.77  2.40  3.57  58.84  30.28  8.24  10.70  21.40  2.53 


14  Demand  m3/h  4.07  0.62  0.64  1.32  0.07  0.10  0.15  2.45  1.26  0.34  0.45  0.89  0.11 


15  Demand  m3/s  0.0011  0.0002  0.0002  0.0004  0.0000  0.0000  0.0000  0.0007  0.0004  0.0001  0.0001  0.0002  0.0000 


16  Demand  l/s  1.13  0.17  0.18  0.37  0.02  0.03  0.04  0.68  0.35  0.10  0.12  0.25  0.03  







Deliverable #3. Basic Concept Design – Water access  


  Page 19 


2.2 Water Sources 


General assessment findings summarize that rain, surface water and spring are the options for water  intake. 


Indigenous and Maroon villages are  traditionally  situated along  rivers, creeks or any other available  surface 


water everywhere in Suriname, which is besides rain the other most used source of water.  


As  the name of  this  regional geological  formation suggests, “Guiana”, meaning “Land of many waters”,  it  is 


generally available in abundance and free of charge. See Assessment Report Water Supply Project “Support to 


the assessment of three mini grids to improve access to water and energy needs in South Suriname” for more 


information about surface water. 


When groundwater flows naturally onto the earth's surface as a result of water pressure, springs are created. 


Pressure is put on the water that is already there as rainwater enters the aquifer and "recharges" it. Water is 


forced through the aquifer's fissures and tunnels by this pressure, and in locations known as springs, this water 


naturally rises to  the surface  (Suwanee River Management District, n.d.). For Kawemhakan the water  intake 


sources which is defined as best is spring and it is the only village with spring as source. In Figure 2‐1 a schematic 


overview is given of a spring. 


 


For most of the village’s river or creek is chosen as the best available source for water intake. However, after 


some interviews with specialists in the market, the option of shallow wells as source for water intake, was chosen 


for some of  the villages, because  the quality of  the water  is better  in comparison with surface water, has a 


smaller chance of contamination than surface water and it easier to treat.  


It is yet unclear if the ground in the villages is suitable for placing a shallow well.  


 


 
Figure 1: Schematic overview of a Spring with construction 
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General components of the spring: 


1. Protective wall or spring box: The wall or spring box made of concrete is to collect the spring water and to 


retain the soil. 


2. Spring outlet pipe (3”): to let the water flow in.  


3. Drainage channel (3”): to allow the water to flow into the cascade 


4. Storm water diversion ditch: to protect the spring from water erosion and divert excess water from the rain. 


5. Gravel layer backfill: To remove the coarse soil particles. 


 


 


Figure 2 The Spring in Kawemhakan 


 


Figure 3 Existing 'Spring box' wall 
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3. Water Quality 
The quality of the water is sampled depending on the source of water intake, the location where it is situated 


and as an alternative water quality sampling were also taken at places where there was any form of water pipes. 


Since rainwater is available in all villages and some of them utilize it for cooking, bathing, and other purposes, 


water quality samples of rainwater were also taken for reference purposes. The water quality samples were 


tested to see if the parameters were between the range of the standards WHO/SWM for drinkable water. An 


overall view of the water quality results and locations of all the villages are shown in the figures below. 


Kwamalasamutu 


 


 


 


 


 


 


 


 


 


 


 


Figure 5 Local tap 


 


   


Figure 4 A) Tap at intake water source; B) Creek at the water source 
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Sipaliwini 


 


Figure 6 Intake at the Sipaliwini river 


 


Figure 7 Tap near the water tower 


Alalapadu  


 


Figure 8 Creek upstream 
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Apetina  


 


Figure 10 Creek behind Metelli/Granman 


 


Pelelu Tepu 


 


 


 


 


 


 


 


 


 


 


Figure 9 Apetina river 


Figure 11 River intake 
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Palumeu 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


   


Figure 12 Creek at well intake 


Figure 13 River intake downstream 


Figure 14 River intake upstream 
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Curuni 


 


Figure 15 Curuni river 


 


Figure 16 Curuni old water source 


Amatopo 


 


Figure 17 Rainwater tanks 
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Figure 18 River water intake 


Kawemhakan  


 


Figure 19 Granman tap 


Kumakapan 


 


Figure 20 River intake Kawemhakan jetty 
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Figure 21 Creek at well/intake 


 


The water quality results are listed in the table 5, table 6, and table 7. 


Table 6 Compilation of Water Quality Parameters and Testing Results (ADeKUS Laboratory) ‐ Batch 01 


   PARAMETER  Unit  KWAMALASAMUTU  SIPALIWINI 
SAVANNE 


ALALAPA
DU 


APETINA 
(+ satellites) 


   General / Algemeen  ADE
K 


Kw01  Kw02  Kw03  Si01  Si02  Al01  Ap01  Ap02 


1  Color   /Kleur     N/A N/A  N/A  N/A 


2  Smell / Geur     N/A  N/A  N/A  N/A 


3  pH     8.56  *  *  7.42  *  8.2  8.78  * 


4  Temperature / Temperatuur  °C  N/A  N/A  N/A  N/A 


   Physical / Fysisch     Kw01  Kw02  Kw03  Si01  Si02  Al01  Ap01  Ap02 


1  Dissolved Oxygen / Opgeloste Zuurstof  mg/l  N/A  N/A  N/A  N/A 


2  EC  (Electrical  Conductivity)  / 
Geleidingsvermogen (Geleidbaarheid) 


µS/c
m 


1645  *  *  N/A  *  *  2176 


3  Evaporation Test / Verdampingstest  mg/l  N/A  N/A  N/A  N/A 


4  Turbidity / Turbiditeit  NTU  N/A  N/A  N/A  N/A 


5  TSS  =  Total    Suspended  Solids/  Totaal 
Zwevende Stoffen  


mg/l  <1  <1  <1  4  <1  4  <1  <1 


6  TDS  =  Total    Dissolved  Solids/  Totaal 
Opgeloste Stoffen  


mg/l  N/A  N/A  N/A  N/A  N/A  N/A 


   Chemical / Chemisch     Kw01  Kw02  Kw03  Si01  Si02  Al01  Ap01  Ap02 


1  Ammonia   mg/l  <0.1  *  0.117  <0.1  <0.1  0.185  <0.1  <0.1 


2  Ammonium  mg/l  <0.1  *  0.752  <0.1  <0.1  0.656  <0.1  <0.1 


3  Arsenic / Arsenicum    mg/l  N/A  N/A  N/A  N/A 


4  Bicarbonate  /  Bicarbonaat  (Tijdelijke 
Hardheid) 


mg/l  N/A  N/A  N/A  N/A 


5  Calcium / Calcium  mg/l  <0.1  *  0.752  0.957  5.973  1.266  0.636  0.816 


6  Carbonate / Carbonaat  mg/l  N/A  N/A  N/A  N/A  N/A  N/A 


7  Chloride / Chloride   mg/l  0.58  *  0.63  *  <0.5  1.18  1.19  * 


8  Chloor free / Vrij chloor   mg/l  N/A  N/A  N/A  N/A 


9  Chlorine total / Totaal chloor  mg/l  N/A  N/A  N/A  N/A 


1
0 


Chlorine  total  in  case  of  emergency  / 
Chloor totaal (noodtoestand)  


mg/l  N/A  N/A  N/A  N/A 


1
1 


CO2 / Koolstofdioxide  mg/l  N/A N/A  N/A  N/A 


1
2 


Cyanide / Cyanide  mg/l  N/A  N/A  N/A  N/A 


1
3 


Fluoride / Fluoride   mg/l  N/A  N/A  N/A  N/A 


1
4 


Hardness Total  / Totale Hardheid (CaC03)   mg/l  4  *  3  3  30  3  4  1 
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   PARAMETER  Unit  KWAMALASAMUTU  SIPALIWINI 
SAVANNE 


ALALAPA
DU 


APETINA 
(+ satellites) 


1
5 


Hydrogen sulfide / Waterstof sulfide  mg/l  N/A  N/A  N/A  N/A 


1
6 


Nitrate / Nitraat    mg/l  0.19  0.11  0.15  0.01  0.18  0.66  0.21  0.55 


1
7 


Nitrite / Nitriet   mg/l  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1 


1
8 


Potassium  /  Kalium 
(Kaliumpermanganaat‐verbruik) 


mg/l  N/A  N/A  N/A  N/A 


1
9 


Sodium / Natrium  mg/l  N/A  N/A  N/A  N/A 


2
0 


Sulphate / Sulfaat    mg/l  <0.5  <0.5  <0.5  <0.5  <0.5  <0.5  <0.5  <0.5 


2
1 


Salinity / Saliniteit (Zoutgehalte)  ppt  N/A  N/A  N/A  N/A 


   Chemical  ‐  (Heavy) Metals  /  Chemisch  ‐ 
(Zware) Metalen 


   Kw01  Kw02  Kw03  Si01  Si02  Al01  Ap01  Ap02 


1  Copper / Koper   µg/l  N/A  N/A  N/A  N/A 


2  Iron Total / Totaal IJzer  mg/l  0.028
58 


0.618
94 


0.113  0.667
71 


0.573
05 


0.69405  0.38  0.342
1 


3  Lead / Lood  µg/l  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 


4  Magnesium / Magnesium  mg/l  0.743  1.09  0.752  0.913  0.889  0.656  0.378  0.35 


5  Manganese / Mangaan  mg/l  0.024
74 


0.011
22 


0.032
72 


0.010
88 


0.002
31 


0.02207  0.007
34 


0.009
13 


6  Mercury / Kwikzilver   µg/l  0.036  0.054  0.117  0.142  0.199  0.085  0.099
9 


0.133 


7  Zinc / Zink  mg/l  N/A  N/A  N/A  N/A 


   Biological / Biologisch     Kw01  Kw02  Kw03  Si01  Si02  Al01  Ap01  Ap02 


1  (Fecal) E‐Coli  KVE  1  16  0  16  12  24  11  18 


2  Thermal Coliform     N/A  N/A  N/A  N/A 


3  Total Coliform     N/A  N/A  N/A  N/A 


 


Table 7 Compilation of Water Quality Parameters and Testing Results (ADeKUS Laboratory) ‐ Batch 02 


   PARAMETER  Uni
t 


PELELU 
TEPU 


PALUMEU  AMOTOPO  CURUNI  KAWEMHA
KAN 


KUMAKAP
AN 


   General / Algemeen 
 


PT01  PT0
2 


Pm
01 


Pm
02 


Am
01 


Am
02 


Cu
01 


Cu
02 


Ka0
1 


Ka0
2 


Ku0
1 


Ku0
2 


1  Color   /Kleur  TCU N/A  N/A  N/A  N/A  N/A  N/A 


2  Smell / Geur  DN  N/A  N/A  N/A  N/A  N/A  N/A 


3  pH     5.11  *  4.8
8 


*  5.0
4 


*  5.1
2 


*  5.1
0 


*  4.7
7 


* 


4  Temperature / Temperatuur  °C  N/A  N/A  N/A  N/A  N/A  N/A 


   Physical / Fysisch     PT01  PT0
2 


Pm
01 


Pm
02 


Am
01 


Am
02 


Cu
01 


Cu
02 


Ka0
1 


Ka0
2 


Ku0
1 


Ku0
2 


1  Dissolved  Oxygen  /  Opgeloste 
Zuurstof 


mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


2  EC  (Electrical  Conductivity) 
/Geleidings‐vermogen 
(Geleidbaarheid) 


µS/
cm 


18  *  14  *  18  *  22  *  21  *  13  * 


3  Evaporation Test / Verdampingstest  mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


4  Turbidity / Turbiditeit  NT
U 


9.4  *  6.6  *  13.
8 


*  12.
8 


*  6.4  *  1.3  * 


5  TSS  =  Total    Suspended  Solids/ 
Totaal Zwevende Stoffen  


mg/
l 


4  <1.
00 


<1.
00 


4.0
0 


8.0
0 


<1.
00 


8.0
0 


4.0
0 


<1.
00 


4.0
0 


4.0
0 


8.0
0 


6  TDS = Total  Dissolved Solids/ Totaal 
Opgeloste Stoffen  


mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


   Chemical / Chemisch     PT01  PT0
2 


Pm
01 


Pm
02 


Am
01 


Am
02 


Cu
01 


Cu
02 


Ka0
1 


Ka0
2 


Ku0
1 


Ku0
2 


1  Ammonia    mg/
l 


*  *  <0.
10 


*  *  *  <0.
10 


*  *  *  <0.
10 


* 


2  Ammonium    mg/
l 


<0.1
0 


*  <0.
10 


*  <0.
10 


*  <0.
10 


*  <0.
10 


*  <0.
10 


* 


3  Arsenic / Arsenicum  (AS)  mg/
l 


0.00
076 


*  *  *  *  *  *  *  *  *  *  * 
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   PARAMETER  Uni
t 


PELELU 
TEPU 


PALUMEU  AMOTOPO  CURUNI  KAWEMHA
KAN 


KUMAKAP
AN 


4  Bicarbonate  /  Bicarbonaat 
(Tijdelijke Hardheid) 


mg/
l 


10  6  9  9  10  12  12  7  6  6  9  9 


5  Calcium / Calcium  mg/
l 


0.66  0.4
32 


0.7
95 


0.6
61 


0.8
78 


0.8
89 


0.9
53 


0.6
13 


0.2
65 


0.2
65 


0.7
64 


0.6
6 


6  Carbonate / Carbonaat  mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


7  Chloride / Chloride   mg/
l 


0.74  *  0.7
1 


*  < 
0.5
0 


*  0.7
5 


*  1.7
3 


*  0.7
2 


* 


8  Chlorine free / Vrij chloor   mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


9  Chlorine total / Totaal chloor  mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


1
0 


Chlorine total in case of emergency 
/ Chloor totaal (nood)  


mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


1
1 


CO2 / Koolstofdioxide  mg/
l 


4  23  3  4  3  3  5  39  80  64  5  9 


1
2 


Cyanide / Cyanide  mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


1
3 


Fluoride / Fluoride   mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


1
4 


Hardness  Total  /  Totale  Hardheid 
(CaC03)  


mg/
l 


<  1  <  1  < 1  < 1  < 1  < 1  < 1  < 1  < 1  < 1  < 1  < 1 


1
5 


Hydrogen sulfide / Waterstof sulfide  mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


1
6 


Nitrate / Nitraat (NO3)  mg/
l 


0.46  <0.
01 


0.3
2 


0.3
5 


0.4
1 


0.3
8 


0.5
2 


0.7
1 


0.3
8 


0.3
9 


0.1
8 


0.3 


1
7 


Nitrite / Nitriet (NO2)  mg/
l 


<0.0
1 


*  <0.
01 


*  <0.
01 


*  <0.
01 


*  <0.
01 


*  <0.
01 


* 


1
8 


Potassium  /  Kalium 
(Kaliumpermanganaat‐verbruik) 


mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


1
9 


Sodium / Natrium  mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


2
0 


Sulphate / Sulfaat (SO  mg/
l 


<0.5
0 


*  <0.
50 


*  <0.
50 


*  <0.
50 


*  <0.
50 


*  <0.
50 


<0.
50 


2
1 


Salinity / Saliniteit (Zoutgehalte)  ppt  N/A  N/A  N/A  N/A  N/A  N/A 


   Chemical  ‐  (Heavy)  Metals  / 
Chemisch ‐ (Zware) Metalen 


   PT01  PT0
2 


Pm
01 


Pm
02 


Am
01 


Am
02 


Cu
01 


Cu
02 


Ka0
1 


Ka0
2 


Ku0
1 


Ku0
2 


1  Copper / Koper   µg/l  N/A  N/A  N/A  N/A  N/A  N/A 


2  Iron Total / Totaal IJzer  mg/
l 


0.71
6 


0.1
78 


0.6
15 


0.7
13 


0.9
46 


0.6
51 


1.2
09 


0.8
82 


0.0
55 


0.2
37 


0.9
1 


0.3
19 


3  Lead / Lood  µg/l  N/A  N/A  N/A  N/A  N/A  N/A 


4  Magnesium / Magnesium  mg/
l 


0.32
6 


0.2
06 


0.3
23 


0.3
15 


0.5
62 


0.5
39 


0.6
49 


0.3
89 


0.7
27 


0.7
27 


0.3
55 


0.6
3 


5  Manganese / Mangaan  mg/
l 


0.01
5 


0.0
03 


0.0
1 


0.0
12 


0.0
19 


0.0
05 


0.0
24 


0.0
37 


0.0
14 


0.0
14 


0.0
22 


0.0
5 


6  Mercury / Kwikzilver   µg/l  < 
0.05 


< 
0.0
5 


<0.
05 


< 
0.0
5 


< 
0.0
5 


< 
0.0
5 


<0.
05 


<0.
05 


< 
0.0
5 


< 
0.0
5 


< 
0.0
5 


< 
0.0
5 


7  Zinc / Zink  mg/
l 


N/A  N/A  N/A  N/A  N/A  N/A 


   Biological / Biologisch     PT01  PT0
2 


Pm
01 


Pm
02 


Am
01 


Am
02 


Cu
01 


Cu
02 


Ka0
1 


Ka0
2 


Ku0
1 


Ku0
2 


1  (Fecal) E‐Coli  KVE  4  5  35  42  3  17  0  0  4  8  22  46 


2  Thermal Coliform     N/A  N/A  N/A  N/A  N/A  N/A 


3  Total Coliform     N/A  N/A  N/A  N/A  N/A  N/A 


Table 8 WQ results of Tutu Kampu 


Location Description   Date /  
Sampling time / 


Weather 


Temp 
(C°) 


pH  DO  
(mg/l) 


EC  
(µS/cm) 


TDS  
(mg/L) 


Salinity 
(ppt) 


Color  Other remarks 
(Odor, etc) 


Water tank at 
teachers’house 


24‐11‐2022 
8:25 am Sunny 


26.90  7.61  7.91  42.00  27.00  0.01  Clear  Teachers’ plastic 
drinkwater tank 


 







Deliverable #3. Basic Concept Design – Water access  


  Page 30 


   







Deliverable #3. Basic Concept Design – Water access  


  Page 31 


4. Water treatment need 
In general, the water quality parameters of all the villages were overall between the standards of WHO/SWM and 


therefore almost direct usable. However, some of the parameters do not meet the standards for most of the 10 


villages and therefore need to be treated.  


This group of parameters that need to be treated are: 


1. pH 


2. Turbidity 


3. Carbon (CO2) 


4. Ammonium (NH4
+) 


5. Iron (Fe2+) 


6. E – Coli  


Besides the above listed parameters there were also issues with the (7) color, (8) taste and (9) smell of the water 


in all or most of  the villages. These parameters were not measured  in all  the villages, however some of  the 


parameters such as the color and smell of the water was observed and it is concluded that it makes the water 


not so safe and or unappetizing to be used directly. Because these 3 parameters can often be treated with the 


same treatment step/method they will be processed as a group in this report. 


It  is  to be noted  that not all of  these 9 parameters will have  to be  treated  for all  the villages. Some of  the 


parameters are within the standards of the WHO/SWM.  


There are several reasons why water quality parameters are not suitable for drinking water.  


Some of the parameters can be toxic for the health of living organisms, while others can negatively influence 


the processes in the treatment, they can cause problems during operation and for the network, or they are just 


not favorable or pleasant.  


The parameters that need to be treated are based on the quality of the water from the source of the villages. In 


the following paragraph an overview of the to be treated parameters and the treatment methods are listed for 


each village. For an overview of all possible treatment methods see annex  12.1 to 12.5. 
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4.1 Kwamalasamutu 


 


Figure 22 Aerial view of Kwamalasamutu 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that 


the water quality parameters listed in Table 4‐1 need to be treated because they do not meet the standards of 


WHO/SWM or can be harmful for the operations.  
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Table 9 Typical Water Quality parameters with WHO/SWM conformity issues 


  Sample LOCATION  
WHO Guideline 


value 


WHO 
Medi
an 


Value 


Other 
Europe 
scientific 
research 


Value needed to 
reach standard 


 


Below [‐] or 
Above [+] 


Standard [%]
 
   


PARAME
TER 


Unit  KWAMALASAMUTU 


Min  AVG  Max 
Min/ 
Max 


Min/ 
Max 


Kw
01 


KW
02 


Kw
03 


Kw
01 


KW
02 


Kw
03 


General    Kw01  Kw02  Kw03 


pH    8.56  *  *  6.5  7.5  8.5     
1.0
6 


*  *  14+  *  * 


Turbidity  NTU  N/A  N/A  N/A        <5                 


Carbon 
Dioxide 


)2(CO 
mg/l N/A  N/A  N/A          <50 


           


E‐Coli 
(Faecal) 


KVE  1  16  0        0     
N/A  N/A 


Ammoni
um 


(NH4
+) 


mg/l  <0.1  *  0.75       
 


 
    0.2


5 
    50+ 


Iron 
(Fe2+) 


mg/l 
0.03  0.62  0.11 


<0.1     
  0.5


2 
0.0
1 


  52+  1+ 


Taste/ 
smell/ 
color 


  N/A  N/A  N/A           
           


 


Values that do meet the standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with red in Table 4‐16. 


The parameters listed in Table 4‐1 are parameters that do not meet the WHO/SWM standards for potable water 


in the 10 villages and needs treatment. 


For Kwamalasamutu the parameters that need to be treated are listed below: 


1. pH: The measured pH value  is 8.56 and  this should be brought back  to WHO/SWM standards, which  is 


between 6.5 and 8.5. To be within the range, the average value of 7.5 has been chosen. The difference is 


1.06 and rate is 14% above the standard.  


2. Turbidity: The turbidity is not measured. The GDWQ notes that turbidity should ideally be <1 NTU for water 


to be disinfected. ( (World Health Organization & European research, 2021).  


3. E – Coli: The measured E – Coli is 1 KVE. This parameter can be treated with chlorination. For safety reasons 


chlorination will be used to disinfect the water. 


4. Color: The water from shallow wells are mostly clean water, therefore the color does not need to be treated. 


5. Taste: The taste was not tested. Based on sustainability design considerations this parameter will also be 


taken into account for cleaner water with activated carbon filter treatment. 


6. Smell: WHO has no guideline value set for this, but the median value is 2 DN. The color was not observed 


for Kwamalasamutu. Based on sustainability design considerations these parameters will also be taken into 


account for cleaner water with activated carbon filter treatment. 


7. Fe2+(Iron): The measured level is 0.03 mg/l, which is within the SWM standard of < 0.1 mg/l. This parameter 


does not need to be treated.  
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8. NH4+ (Ammonium): Although the results of the shallow well indicate that the ammonium content is within 


WHO standards, there is a large amount of ammonium in the distribution network. The measured NH4+ for 


the distribution network is 0.752 mg/l. The median value is 0.5 mg/l. This means that the measured level is 


not within the standard range. One reason for this may be post‐contamination. The water that is distributed 


is not treated and must be taken  into account, so aeration will be used in combination with a slow sand 


filter for the removal of ammonium. 


Parameters with needed treatment:  


Table 10 Parameters that need to be treated 


Parameters   Aeration: spray  Slow sand filter 
Activated  Carbon 
Filter 


Chlorination  


pH  X        


Turbidity   N/A  N/A  N/A   N/A 


NH4+  X  X     


Fe2+  X  X      


E ‐ Coli          X 


Color\ Taste\ Smell       X   


4.1.1 Process Flow  


The water source is a shallow well. A cascade will be installed as an aerator here, because the water might lack 


enough oxygen for the rest of the process. The treatment process is followed by slow sand filtration to bring the 


turbidity below  the  required standard. Chlorination step  is added  for safety sustainability  reasons. After  the 


chlorination step the purified water will be stored in a clear water tank before serving the distribution network.  


 


Some of the treatment steps  intervene with the conditions of other steps, taking that  into consideration the 


following process flow will be used: 


2. Downflow Slow 
Sand Filter


3. Chlorination


Shallow well with 
strainer


Clear water storage 
tank


Distribution network


1. Cascade aeration


Raw water storage 
tank


 
Figure 23 Process Flow Diagram 
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Figure 24 Process Flow Scheme
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4.1.2 Piping and Instrumentation Diagram 


 


Figure 25 Piping and Instrumentation Diagram A4 Format
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4.1.3 Water treatment process 


The water treatment steps are:  


1. Strainer: water from the shallow well is collected through a pump with a layer of gravel pack to prevent 


large soil particles and other substances to pass. 


 


2. Cascade Aeration: The  cascade aeration  is  to add Oxygen  (O2)  in  the water and  to  simultaneously 


remove Carbon dioxide (CO2) See Figure 4‐46. 


 


 
Figure 26 Air/water ratio for different gas transfer systems and the gases that can be removed by the system 


 


 


 


 


 


 


 


 


 


 


 


 


 


Cascade design: 


Dissolved Oxygen (O2): 


Figure 27 Efficiency coefficient of different gases as a function of the weir height (h) (TU Delft 
OpenCourseWare, Aeration & Gas Stripping). 


Figure 28 Scheme of a cascade (TU Delft 
OpenCourseWare, Aeration & Gas Stripping). 
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For this design a fall height of 0.6 m is chosen. The O2 value of Kwamalasamutu measured at a tap is 


7.27 mg/l. The shallow well is anaerobic groundwater, so it might lack oxygen. With the cascade O2 will 


be added to the water.  


The O2 gas increase efficiency according to Figure 4 45 is 36%.   


The maximum possible O2 value of Kwamalasamutu is 8 mg/l at a temperature of 25 ℃ ( (Horti Advies 


Ferry Klap B.V., 2010) 


For the oxygen level, 2 cascade steps together with the inlet and outlet of the spring box, a total of 4 


steps is considered to be sufficient. The water falling from the outlet pipes from the spring (the height 


difference between the outlet pipe and the outflow of the spring box is 60 cm) is the first step and the 


last cascade step is into the raw water storage tank (also 60 cm). 


The O2 gas increase efficiency of the last cascade step will be 100% + 36% = 136% 


The O2 gas value of the last cascade step will be 8/1.36= 5.88 mg/l 


 


The O2 gas value of the third cascade step will be 5.88/1.36= 4.32 mg/l 


 


The O2 gas value of the second cascade step will be 4.32/1.36= 3.18 mg/l 


 


The O2 gas value of the first cascade step will be 3.18/1.36= 2.34 mg/l 


The starting oxygen value of the water of Kwamalasamutu may be as low as 2.34 mg/l for an optimal 


oxygen level in the water (both scenarios). 


3. Raw water storage: For the storage of raw water. From the raw water tank water flows to the slow 


sand filter to be filtered. Modular steel prefab tanks will be used. See Figure 4‐15.  


 


Scenario 1: Low Demand 


The total need for raw water storage based on raw water storage tanks need (60 LPD) is 81.48 m3. 


Effective storage of the tank will be L x B x H = 6.0 m x 5.0 m x 1.5 m. The actual height of the storage 


tank will  take  into  account  the  0.3 m  losses  and will  be  0.2 m  below  the  ceiling.  Two  tanks with 


dimension of 6.0 m x 5.0 m x 2.0 m will be used. 


 


Scenario 2: High Demand 


The total need for raw water storage based on the raw water storage tanks needs (150 LPD) is 203.71 


m3. 


Effective storage of the tank will be L x B x H = 8.0 m x 9.0 m x 1.5 m. The actual height of the storage 


tank will  take  into  account  the  0.3 m  losses  and will  be  0.2 m  below  the  ceiling.  Two  tanks with 


dimension of 6.0 m x 9.0 m x 2.0 m will be used. 


 


Two type of tanks which are considered to be used for raw water storage as for clear water storage, 


available on the e‐market, are the modular prefab steel tank type which are built in any desired size 


with 500 x 500 mm, 500 x 1,000 mm and/or 1,000 x 1,000 mm panels. 


Examples and indications of modular prefab water storage tanks are shown below, both on an elevated 


tower and on ground level: 
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Figure 29 A) Prefab Elevated Water Tower/ Tank. B) Zoomed in prefab elevated tower 


Examples and indications of bladder type of water storage tanks are shown below: 


 


Figure 30 A) Bladder Type Water Storage Tank Small;  B) Bladder Type Water Storage Tank Medium size 
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Figure 31 Bladder Type Water Storage Tank large 


4. Slow sand filters: ‘ 


Slow sand filtration  is a simple and reliable process. They are relatively  inexpensive to build, but do 


require highly skilled operators. Slow sand filters (SSF) are the oldest type of municipal water filtration. 


Today,  they  remain  a  promising  filtration method  for  small  systems  with  low  turbidity  or  algae 


containing source waters. Slow sand  filtration does not  require pretreatment or extensive operator 


control—which can be important for a small system operator with several responsibilities. The process 


percolates untreated water slowly through a bed of porous sand, with the influent water introduced 


over the surface of the filter, and then drained from the bottom. Properly constructed, the filter consists 


of a tank, a bed of fine sand, a layer of gravel to support the sand, a system of underdrains to collect 


the filtered water, and a flow regulator to control the filtration rate. No chemicals are added to aid the 


filtration process (Tech Brief, 2000). 


 


Typical features of the slow sand filter are (Dekkers, 2005): 


• In slow sand filters, water to be purified flows from top to bottom at a slow speed. (0.1‐0.36 m/h) 


• The slow sand filter further cleans the water and lowers the turbidity of the water, making the next 


purification step with chlorination more effective. 


•  The  total  resistance  across  the  slow  sand  filter  during  purification  consists  of  the  "clean  bed 


resistance" and furthermore of the "contamination resistance" (“fouling resistance"). 


• If "fouling resistance" becomes too high the 1‐2 cm of filter sand from the top should be removed.  


• This polluted cake (top cm of the polluted filter) can be washed clean after scraping with water and a 


sieve to be reused later (refill of the filter). 


• The slow sand filters must be filled with fine sand with an effective size of 0.15‐0.35 mm which has a 


uniformity coefficient of 2.5 (d60%/d10%=2.5), so d10% = 0.2 mm and d60% = 0.5 mm. 


The usual bed height is 0.7‐1.3 m. (normally 1.0 m and minimum 0.7 m). 
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The slow sand filters must be in continuous constant production 24 hours a day. The filter sand must 


be sieved according to the procedure according to Dutch KIWA criteria no. 22 and from January 5, 1984 


filter sand. (10 sheets). There is also information in Properties and characterization of folder material 


by ir. A. de Lathouder Communication 1 KIWA 1973. 


• A slow sand filter should be operated continuously and evenly in terms of flow to avoid the risk of 


bacterial breakthrough and loss of quality of the filter bio‐film (bacteriological flora and fauna). 


• Slow sand filters must be covered for shade against too much (sun)light to prevent algae formation.  


• The SSF  (Slow Sand Filter)  reduction  factor  for E‐coli  is according  to  literature 100‐1,000 and  for 


bacteria 1,000‐10,000. The slow sand filters are therefore very  important for source water with high 


risks of biological/bacteriological contamination, such as surface water. 


• The slow sand filters are not successful in removing heavy metals (such as mercury etc., note that this 


can be subject for discussion), but they do remove 50% of pesticides (pesticides). 


• To prevent slow sand filter medium to get dry a special feature in the drain pipe is incorporated that 


keeps the water level high enough in the filter even after eventual failure or lower flows. 


Water with high turbidity levels can quickly clog the fine sand in these filters. Water is applied to slow 


sand  filters without  any  pretreatment when  it  has  turbidity  levels  lower  than  10 NTU  (Slow  Sand 


Filtration, n.d.). 


For example Curuni with 12.8 NTU and Amotopo with 13.8 NTU will have to be pretreated prior to the 


slow  sand  filter  step.  In  these  cases a  roughing  filter  (rapid  sand  filter) will precede  the  treatment 


process. 


Filters remove  iron and manganese by precipitation at the sand surface. Slow sand filters have been 


specifically designed and installed to remove iron and manganese at levels higher than 1 mg/l. Iron and 


manganese removal can be > 67% (Collins, M.R., 1998) ( (OHA ‐ Drinking Water Services). 


  There are two types of SSF applicable, namely the rectangular type and the cylindrical. 


The calculations for the rectangular SSF is listed below. 


Rectangular Slow Sand Filtration Calculations:  


Scenario 1 ‐ Low Demand (60 LPD) 


Filtration rate between is 0.1 and 0.36 m/h  


Minimum filtration rate assumed: 0.1 m/h  


Water demand scenario 60 LPD: 4.07 m3/h 


Surface area filter: 
.


.
 40.70 m2 


Surface area filter: 7 m x 6 m 


Maximum filtration rate assumed: 0.36 m/h  


Water demand scenario 60 LPD: 4.07 m3/h 


Surface area filter: 
.


.
 11.31 m2 


Surface area filter: 4 m x 3 m 


Average filtration rate assumed: 0.23 m/h  


Water demand scenario 60 LPD: 4.07 m3/h 
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Surface area filter: 
.


.
 17.70 m2 


Surface area filter: 6.0 m x 3.0 m 


Scenario 2 ‐ High Demand (150 LPD) 


Minimum filtration rate assumed: 0.1 m/h  


Water demand scenario 150 LPD: 10.19 m3/h 


Surface area filter: 
.


.
 101.9 m2 


Surface area filter: 2 filters with   L x B = 7.2 m x 7.2 m 


Maximum filtration rate assumed: 0.36 m/h  


Water demand scenario 150 LPD: 10.19 m3/h 


Surface area filter: 
.


.
 28.31 m2 


Surface area filter: 6.0 m x 5.0 m 


Average filtration rate assumed: 0.23 m/h  


Water demand scenario 150 LPD: 10.19 m3/h 


Surface area filter: 
.


.
 44.30 m2 


Surface area filter: 7.5 m x 6.0 m 


  Based on the average filtration rate for the scenario of 150 LPD, a rectangular SSF filter is chosen   


  with L x B = 7.50 m x 6.00m.  


 


  If and when the cylindrical type filter is needed, the calculations are listed below: 


Cylindrical Slow Sand Filtration Calculations:  


Scenario 1 ‐ Low Demand (60 LPD) 


Minimum filtration rate assumed: 0.1 m/h  


Water demand scenario 60 LPD: 4.07 m3/h 


Surface area filter: 
.


.
 40.70 m2 


Surface area filter: 40.70 𝜋𝑟  


Radius filter: 𝑟  
.
 = 3.60 m 


Diameter filter: 3.60 × 2 = 7.20 m  


 


Maximum filtration rate assumed: 0.36 m/h  


Water demand scenario 60 LPD: 4.07 m3/h 


Surface area filter: 
.


.
 11.31 m2 


Surface area filter: 11.31 𝜋𝑟  


Radius filter: 𝑟  
.
 = 1.90 m 
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Diameter filter: 1.90 × 2 = 3.80 m 


 


Scenario 2 ‐ High Demand (150 LPD) 


Minimum filtration rate assumed: 0.1 m/h  


Water demand scenario 150 LPD: 10.19 m3/h 


Surface area filter: 
.


.
 101.90 m2 


Surface area filter: 101.90 𝜋𝑟  


Radius filter: 𝑟  
.
 = 5.70 m 


Diameter filter: 5.70 × 2 = 11.40 m  


Minimum filtration rate assumed: 0.36 m/h  


Water demand scenario 150 LPD: 10.19 m3/h 


Surface area filter: 
.


.
 28.30 m2 


Surface area filter: 28.30 𝜋𝑟  


Radius filter: 𝑟  
.
 = 3.00 m 


Diameter filter: 3.00 × 2 = 6.00 m  


For scenario 60 LPD the diameter should be between 3.80 and 7.20 m. 


The average diameter is 5.50 m 


For scenario 150 LPD the diameter should be between 6.00 and 11.40 m. 


The average diameter is 8.70 m  


 


The average diameter of the filter for the scenarios of 60 LPD and 150 LPD is 7.10 m. 


 


The filter bed will consist of (bottom to top) (CDFS, 2005): 


A. Filter bed support (gravel):  


o Gravel granules size 20 – 25 mm; Layer thickness 0.20 m 


o Gravel granules size 10 – 20 mm; Layer thickness 0.1 m 


o Gravel granules size 5 – 10 mm; Layer thickness 0.10 m 


B. Filter bed medium (sand): 


o Sand granules size 0.15 – 0.35 mm; Layer thickness 1.50m;  


C. Stagnant water; 1.00 m  
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The height of the filter box will be 3.0m.  


Underdrains composed of perforated pipes will be installed to ensure that filtration is uniform and takes 


place over the full bed (Watsan Mission Assistant). 


 


Figure 32 Slow sand filter design example (Wageningen University & Research, n.d.) 


 


5. Chlorination: The primary use of chlorination is disinfection. The general order of increasing chlorine 


disinfection  difficulty  is  bacteria,  viruses,  and  then  protozoa.  Chlorine  is  an  extremely  effective 


disinfectant for inactivating bacteria and a highly effective viricide. However, chlorine is less effective 


against Giardia cysts. Cryptosporidium oocysts are highly resistant to chlorine (TU Delft). 


 


Calcium hypochlorite  is utilized  in disinfection  in drinking water and wastewater treatment (AWWA, 


2018), most often at very small systems since it is easier and safer to handle than gaseous chlorine or 


sodium hypochlorite (EPA). 


 


Chlorine  will  be  dosed  automatically  with  a  pump  fitted  with  a  flow  sensor  so  that  the  pump 


automatically turns on when water is being pumped and turns off when there is no water pumped. 


Chlorine dosing pumps are used to pump the chemical from the day tank to the drinking water 


process pipe. 


Chlorine levels up to 4 milligrams per liter (mg/L or 4 parts per million (ppm)) are considered safe in 


drinking water external icon. At this level, harmful health effects are unlikely to occur (CDC, n.d.) 


For villages where bacterial contamination and the risks are high, a dosage of 4.5 mg/l will be used. 


villages where bacterial contamination and risks are low, a preventive dosage of 2.5 mg/l will be used.  


 


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 2.5 mg 


Demand per day: 244454 l/d 


Weight required per day: 244454 × 2.5 =  611135 mg ≈ 612 g 


Weight required per month (30 days): 612 × 30 = 18360 g ≈ 18.36 kg 


 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 7.35 kg 


 







Deliverable #3. Basic Concept Design – Water access  


  Page 45 


   
Figure 33 Chlorine dosing facility with storage, command and manuals (instructions pasted to wall). French Guiana 
February 2023 


 


   
Figure 34 Chlorine dosing facility 
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Figure 35 Chlorine dosage 


 
 
6. Clear water tank: The clear water storage exists of bladder water storage tanks sufficient enough to 


serve the peak demand. See figure Figure 4‐16 and Figure 4‐17.  


Scenario 1 ‐ Low Demand:  


The total need for clear water storage based on raw water storage tank needs (60 LPD) is 81.48 m3.  


Volume bladder storage tank (gallon): : 
.


.
 21442.1 ≈ 22000  


Two bladder tanks with volumes reaching 22000 gallons will be used. One with a volume of 20000 gallon 


and one with a volume of 2000 gallon.  


 


Scenario 2 ‐ High Demand:  


The total need for clear water storage based on raw water storage tank needs (150 LPD) is 203.71 m3.  


Volume bladder storage tank (gallon): : 
.


.
 53607.9 ≈ 54000  


Two bladder tanks with volumes reaching 54000 gallons will be used. One with a volume of 50000 gallon 


and one with a volume of 4000 gallon. 


 


For  reference  and more  information  about  the  trade  sizes  of  the water  storage  bladder  see  the 


webpage of One Clarion ( (Water Storage Containers, n.d.). 
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4.2 Sipaliwini 


 
Figure 36 Aerial view of Sipaliwini 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that 


the water quality parameters listed in Table 4‐3 need to be treated because they do not meet the standards of 


WHO/SWM or can be harmful for the operations.  
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Table 11 Typical Water Quality parameters with WHO/SWM conformity issues 


  Sample 
LOCATION 


WHO/ SWM 
Guideline value 


WHO 
Median 
Value 


Other 
Europe 
scientific 
research 


Value needed 
to reach 
standard 


Below [‐] or 


Above [+] 
Standard [%] 


Parameter  Unit  SIPALIWINI 
Min.  AVG.  Max.  Min.  Max.  Min.  Max.  Si01  Si02  Si01  Si02 


General  ADEK  Si01  Si02 


pH    7.42  *  6.5  7.5  8.5                 


Turbidity  NTU  N/A        < 5     


   Carbon 
Dioxide 


)2(CO 
mg/l  N/A          < 50 


E‐Coli 
(Faecal) 


KVE  16  12        0      N/A  N/A 


Ammonium 
(NH4


+) 
mg/l  <0.1  <0.1        < 0.5           


Iron (Fe2+)  mg/l  0.67  0.57  < 0.1    N/A  0.568  0.473  57+  47+ 


 


Values that do meet the standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with the color red in Table 4‐16. 


The parameters listed in Table 4‐3 are parameters that do not meet the WHO/SWM standards for potable 


water in the 10 villages and needs treatment. 


For Sipaliwini the parameters that need to be treated are listed below: 


1. pH: The measured pH value is 7.42 and this is within the WHO/SWM standards, which is between 6.5 
and 8.5.  
 


2. Turbidity: The turbidity  is not measured, but  it  is comparable to the  information from Amatopo. This 
information will be used. 


 
3. E – Coli: For safety reasons chlorination will be used to disinfect the water. 


 
4. Color:  The  color was not observed  for  Sipaliwini. Based on  sustainability design  considerations  this 


parameter will also be taken into account for cleaner water with activated carbon filter treatment.  
 


5. Taste:  The  taste  was  not  tested  for  Sipaliwini.  Based  on  sustainability  design  considerations  this 


parameter will also be taken into account for cleaner water with activated carbon filter treatment. 


 


6. Smell: The color was not observed  for Sipaliwini. Based on sustainability design considerations these 


parameters will also be taken into account for cleaner water with activated carbon filter treatment. 







Deliverable #3. Basic Concept Design – Water access  


  Page 49 


 


7. Fe2+(Iron): The measured level is 0.67 mg/l. The SWM standard is < 0.1 mg/l. The WHO has no guideline 


value set. The median value  is 0.3 mg/l. This parameter can be treated with spray aeration and rapid 


sand filter.  


 


There are several types of water treatment method, but only some of the treatments that are\can be relevant 


for  this  report  will  be  explained.  The  types  of  water  treatment  that  mainly  are  going  to  be  used  are: 


sedimentation, filtration & disinfection. 


Parameters with needed treatment:  


Table 12 Parameters that need to be treated 


Parameters   Aeration: spray  Rapid sand filter  Activated Carbon Filter  Chlorination  


Turbidity  N/A  N/A  N/A   N/A 


Fe2+  X  X      


E ‐ Coli          X 


Color\ Taste\ Smell       X   


 


4.2.1  Process Flow  


The water source is a river. Spray aerators will be installed as an aerator here, because the river water might 


lack enough oxygen for the rest of the process. The treatment process  is followed by rapid sand filtration to 


remove the oxidized iron after aeration. Activated Carbon Filtration step is added to treat color/ taste/ smell. 


Chlorination step is added for safety sustainability reasons. After the chlorination step the purified water will be 


stored in a clear water tank before serving the distribution network.  


 


Some of the treatment steps  intervene with the conditions of other steps, taking that  into consideration the 


following process flow will be used: 


River with strainer


2. Upflow Rapid sand 
filtration


3. Activated carbon 
filtration


4. Chlorination


Clear water storage 
tank


Distribution network


1. Aeration spray


Raw water storage 
tank


 


Figure 37 Process Flow Diagram 
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Figure 38 Process Flow Scheme
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4.2.2 Piping and Instrumentation Diagram  


 


Figure 39 Piping and Instrumentation Diagram A4 Format
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4.2.3 Water treatment process 


The water treatment steps are:    


1. Strainer: water from the river is collected through a pump with a layer of gravel pack to prevent large 


soil particles and other substances to pass. 


 


2. Spray Aeration: The spray aeration  is needed  to add Oxygen  (O2). See Error! Reference source not 


found.. 


 


The addition of oxygen  is  required  for  the oxidation of bivalent  iron  (Fe2+), manganese  (Mn2+) and 


ammonium (NH4
+ ). After oxidation, they can be removed in a subsequent filtration step, the rapid sand 


filtration step (TU Delft). 


 


Most systems have a capacity of 1 ‐ 3 m3 /h per sprayer. If 2 ‐ 4 sprayers are placed per m2, this results 


in a surface loading of 2 ‐ 12 m/h (TU Delft). 


 


Spray aerators: 
 


Scenario 1: Low Demand (60 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 1.04 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s   


Number of nozzles required: 
.


.
 = 3.7  4 


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 1.04 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 1.24  2 


 


Scenario 2: High Demand (150 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 2.6 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 = 9.3  10 


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 2.6 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 3.09  3  


 


For Sipaliwini 3 sprayers will be used. 


The sprayers will be installed directly above the raw water tank.  


 


3. Raw water storage: The raw water storage exists of 11 plastic tanks of 750 US Gallon, to be sufficient 


enough to serve the treatment process continuously 24/7. 


 


4. Rapid sand filter:  
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Rapid Sand Filters use coarse sand as a filtration medium to remove fine suspended solids from water 


with varying levels of turbidity (or ‘muddiness’). It is a pre‐ treatment step prior to a final disinfection 


process, such as Chlorination (Water Supply Technologies In Emergencies, n.d.) 


 


Gravity filters are open vessels or closed vessels in open contact with the atmosphere that depend on 


system gravity head for operation. Apart from the filter media, the essential components of a gravity 


filter include the following: 


1. The  filter  shell,  which  is  either  concrete  or  steel  and  can  be  square,  rectangular,  or  circular. 


Rectangular reinforced concrete units are most widely used, but for the size of Sipaliwini a circular 


shell is chosen. 


2. The support bed, which prevents loss of fine sand or anthracite through the underdrain system. 


The support bed, usually 1‐2 ft deep, also distributes backwash water. 


 


 


Filtration rate between is 4 and 8 m/h ( (Cropaia, n.d.) 


Scenario 1: Low Demand (60 LPD) 


Minimum filtration rate assumed: 4 m/h  


Water demand scenario 60 LPD: 0.62 m3/h 


Surface area filter: 
.


 0.16 m2 


Surface area filter: 0.16 𝜋𝑟  


Radius filter: 𝑟  
.
 = 0.22 m 


Diameter filter: 0.22 × 2 = 0.44 m = 440 mm ≈ 500 mm 


 


Maximum filtration rate assumed: 8 m/h  


Water demand scenario 60 LPD: 0.62 m3/h 


Surface area filter: 
.


 0.08 m2 


Surface area filter: 0.08 𝜋𝑟  


Radius filter: 𝑟  
.
 = 0.16 m 


Diameter filter: 0.16 × 2 = 0.32 m = 320 mm ≈ 400 mm 


 


Scenario 2: High Demand (150 LPD) 


Minimum filtration rate assumed: 4 m/h  


Water demand scenario 150 LPD: 1.56 m3/h 


Surface area filter: 
.


 0.39 m2 


Surface area filter: 0.39 𝜋𝑟  


Radius filter: 𝑟  
.
 = 0.35 m 
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Diameter filter: 0.35 × 2 = 0.7 m = 700 mm  


 


Minimum filtration rate assumed: 8 m/h  


Water demand scenario 150 LPD: 1.56 m3/h 


Surface area filter: 
.


 0.2 m2 


Surface area filter: 0.2 𝜋𝑟  


Radius filter: 𝑟  
.
 = 0.25 m 


Diameter filter: 0.25 × 2 = 0.5 m = 500 mm  


  For scenario 60 LPD the diameter should be between 0.4 and 0.5 m.  


For scenario 150 LPD the diameter should be between 0.5 and 0.7 m. 


For the project a diameter of 0.5 m will be chosen.   


There must be a minimum contact time between the water to be treated and the filtering material, 


which requires a minimum filter bed height (TU Delft). 


The filter will be a upflow filter (the grain size increases in downward direction).  


Literature states that rapid sand filters are typically according to the following gradation: 


A: L = 0.50 m; d = 1.0 – 1.4 mm 


B: L = 0.75 m; d = 1.4 – 2.0 mm 


 


 
Figure 40 Multiple layer filtration (upflow) 


 


Other sources state that most rapid sand filters contain 60 to 75 cm thickness of sand, but some newer 


filters are deeper. The filter gravel is usually graded of size from 2.5 to 50 mm (largest size being at the 


bottom) in four to five layers to total thickness of 45 to 50 cm (The Water Treatments, n.d.) 


 


Another  source  states  that Rapid  sand  filters differ  from  slow  sand  filters  in  the  size of  the media 


employed. Media  in  rapid sand  filters may range  in size  from 0.35  to 1.0 mm, with a coefficient of 


uniformity of 1.2 to 1.7 (UNEP International Environmental Technology Centre, 1997) 
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The filter bed will consist of (bottom to top): 


D. Filter bed support (gravel):  


o Gravel granules size 16 – 25 mm; Layer thickness 0.10 m 


o Gravel granules size 8 – 16 mm; Layer thickness 0.15 m 


o Gravel granules size 2 – 8 mm; Layer thickness 0.20 m 


(These grades of gravel sizes are based on the availability in the market (Grassalco, n.d.). 


Hence 3 layers are used with a total of 0.45 m. But as much as possible local sources must 


be utilized). 


E. Filter bed medium (sand): 


o Sand granules size 1 – 2 mm; Layer thickness 0.65 m;  


o The market (Grassalco) does not sell this size, so the contractor will have to sieve until 


the required grade (from local sources or from Grassalco 0 – 8 mm market). 


F. Water  for  backwashing  0.50 m.  An  extra  plastic  tank  with  clear  water  will  be  used  for 


backwashing.  


 


Although the turbidity has not been measured, the rapid sand filtration step is important to remove 


iron after the aeration step. 


Rapid  Sand  Filters  reduce  turbidity  by  at  least  90 %,  aiming  to  reach  a  suitable  turbidity  for  the 


subsequent treatment (Water Supply Technologies In Emergencies, n.d.) 


One (1) RSF step is sufficient.  


For sustainability reasons 2 RSF filters are recommended. 


 
Figure 41 Design example Rapid Sand Filter 


 


5. Activated Carbon Filter:  


Suggested is the use of granular activated carbon filter (GAC). 


Typical applications for granular activated carbon include the removal of taste, odour and colour from 


drinking water, as well as traces of other dissolved contaminants such as pesticides and herbicides (CPL 


Activated Carbons, n.d.) 


Granular Activated Carbon (GAC) is mostly used in fixed filter beds. Some of the important aspects that 


need to be considered are required contact time, filter vessels sizing, filling and emptying facilities, and 


safety measures. Further, a crucial consideration regarding GAC refers to possible regeneration, in situ 
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or off site. Normally at very large installations it is possible to do perform in situ regeneration, while in 


small facilities it is not viable to do regeneration. Normally replacing the Carbon bed works out cheaper.  


Granular activated carbon is generally used as a final polishing step, after conventional treatment and 


before disinfection. The advantages of GAC are that it provides a constant barrier against unexpected 


episodes of contamination of water sources, and the large mass of carbon provides a very large surface 


area. 


Filtration rates vary from about 6–7.5 m3/h.m2 for filtration and up to 15 m3/h.m2 for adsorption. Media 


depth is a function of the empty bed contact time which could vary between 5–30 minutes; for filtration 


only duties the media depth is about 1–1.2 m while depths up to 2.5 m (for gravity filters) and 3 m (for 


pressure filters) are used for adsorption. Empty Bed Contact Time is equal to the volume of the empty 


bed divided by  the  flow rate.  It  is a measure of  the time water  is  in contact with activated carbon, 


assuming all water passes through at the same velocity (Urbans Aqua). Effective size of GAC varies with 


the type and the application and usually lies in the range 0.6–1.1 mm. GAC should be tested for friability 


(BW, 1996). Water soluble ash should be  less than 1%   . For GAC activated by phosphoric acid the 


phosphate  content  should not exceed 1%  .  (Don D. Ratnayaka, Malcolm  J. Brandt  and K. Michael 


Johnson, 2009) 


 


The GAC filters will be used for adsorption. The water does have a color, taste and smell. Although it’s 


not measured, a contact time of 5 ‐ 15 min will be taken into account for adsorption. The average speed 


of 6 m/h is assumed, based on the speed of the RSF, which is between 4 and 8 m/h. The EBCT is   = 0.1 


m/min. The assumed EBCT will be between 7.5 min and 10 min. The  filter height will  therefore be 


between 0.75 and 1 m. A non‐ backwashing filter system has been chosen. See Figure 4‐23 and Figure 


4‐24 


 


Figure 42 Design example GAC filter and example of the installation system (Aqua FX) 
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6. Chlorination:  


For villages where bacterial contamination and the risks are high, a dosage of 4.5 mg/l will be used. 


villages where bacterial contamination and risks are low, a preventive dosage of 2.5 mg/l will be used.  


 


The water tested for Sipaliwini does have a high bacterial contamination, so a dosage of 4.5 mg/l will 


be used.  


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 4.5 mg 


Demand per day: 37446 l/d 


Weight required per day: 37446 × 4.5 = 168507 mg ≈ 169 g 


Weight required per month (30 days): 169 × 30 = 5070 g ≈ 5 kg 


 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 2 kg 


7. Clear water tank: The clear water storage exists of 11 plastic tanks of 750 US Gallon, to be sufficient 


enough to serve the peak demand 


 


 


   


Figure  43 Design  example GAC  filter  (EWT Water  Technology,
n.d.) 
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4.3 Alalapadu 


 
Figure 44 Aerial view of Alalapadu 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that 


the water quality parameters  that are  listed  in Table 4‐5 need  to be  treated because  they do not meet  the 


standards of WHO/SWM or can be harmful for the operations by causing erosion etc.  
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Table 13 Typical Water Quality parameters with WHO/SWM conformity issues 


  Sample 
LOCATION 


WHO/ SWM 
Guideline value 


WHO 
Median 
Value 


Other 
Europe 
scientific 
research 


Value needed 
to reach 
standard 


Below [‐
] or 


Above 
[+] 


Standard 
[%] 


Parameter  Unit  Alalapadu 
Min.  AVG.  Max.  Min.  Max.  Min.  Max.  Al01  Al01 


General  ADEK  Al01 


pH    8.2  6.5  7.5  8.5             


Turbidity  NTU  N/A       < 5     


   Carbon 
Dioxide 


)2(CO 
mg/l N/A         < 50 


E‐Coli 
(Faecal) 


KVE  24        0      N/A  N/A 


Ammonium 
(NH4


+) 
mg/l  0.66        < 0.5    0.16  32+ 


Iron (Fe2+)  mg/l  0.69  < 0.1    N/A  0.59  59+ 


 


Values that  do meet the standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with the color red in Table 4‐16. 


The parameters  listed  in Table 4‐16 are parameters  that do not meet  the WHO/SWM standards  for potable 


water in the 10 villages and needs treatment. 


For Kawemhakan the parameters that need to be treated are listed below: 


1. pH: The measured pH value is 8.2, which is within the WHO/SWM standards between 6.5 and 8.5.  


 


2. Turbidity: The turbidity has not been measured.  


 


3. E – Coli: The measured E – Coli is 24 KVE. This parameter can be treated with chlorination. For safety 


reasons chlorination will be used to disinfect the water. 


 


4. Color: The color was observed for Alalapadu (clear).  


 


5. Taste:  The  taste was  not  tested  for  Alalapadu.  Based  on  sustainability  design  considerations  this 


parameter will also be taken into account for cleaner water with activated carbon filter treatment. 
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6. Smell: The color was not observed for Alalapadu. Based on sustainability design considerations these 


parameters will also be taken into account for cleaner water with activated carbon filter treatment. 


 


7. Fe2+(Iron): The measured level is 0.69 mg/l. The median value is 0.3 mg/l. This parameter can be treated 


with spray aeration and slow sand filter.  


 


8. NH4+ (Ammonium): The measured NH4+ is 0.66 mg/l. The WHO has no guideline value set. The median 


value is 0.5 mg/l. This means that the measured level is not within the standard range. This parameter 


can be treated with spray aeration and slow sand filter.  


 


Parameters with needed treatment:  


Table 14 Parameters that need to be treated 


Parameters   Aeration: spray  Slow sand filter 
Activated  Carbon 
Filter 


Chlorination  


pH  X        


Turbidity    X      


Fe2+ and NH4+  X  X      


E ‐ Coli          X 


Color\ Taste\ Smell      X   


 


4.3.1  Process Flow  


The water source is a creek. Spray aerators will be installed as an aerator here, because the water might lack 


enough oxygen for the rest of the process. The treatment process is followed by slow sand filtration to remove 


the  oxidized  iron  after  aeration.  Activated  Carbon  Filtration  step  is  added  to  treat  color/  taste/  smell. 


Chlorination step is added for safety sustainability reasons. After the chlorination step the purified water will be 


stored in a clear water tank before serving the distribution network.  


 


Some of the treatment steps  intervene with the conditions of other steps, taking that  into consideration the 


following process flow will be used: 
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3. Activated Carbon 
filtratrion


4. Chlorination


Creek with strainer


Clear water storage 
tank


Distribution network


1. Aeration spray


2. Downflow Slow 
sand filtration


Raw water storage 
tank


 
Figure 45 Process Flow Diagram 


 
Figure 46 Process Flow Scheme
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4.3.2 Piping and Instrumentation Diagram 


 


Figure 47 Piping and Instrumentation Diagram A4 Format







Deliverable #3. Basic Concept Design – Water access  


  Page 63 


4.3.3 Water treatment process 


The water treatment steps are:  


 


1. Strainer: water from the creek is collected through a pump with a layer of gravel pack to prevent large 


soil particles and other substances to pass. 


 


2. Spray Aeration 


Scenario 1: Low Demand (60 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 1.11 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s   


Number of nozzles required: 
.


.
 = 3.96  4  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 1.11 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 1.3  2 


 


Scenario 2: High Demand (150 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 1.11 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 = 3.96  4 


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 1.11 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 1.3  2 


 


For Alalapadu 2 sprayers will be used.  


The sprayers will be installed directly above the raw water tank. 


 


3. Raw water storage: The raw water storage exists of 12 plastic tanks of 750 US Gallon, to be sufficient 


enough to serve the treatment process continuously 24/7. 


 


4. Slow  sand  filter:  For  more  in  depth  information  about  the  slow  sand  filter  see  paragraph  4.1 


Kwamalasamutu.  
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Table 15 Calculations of the slow sand filter 


Slow Sand Filtration  Unit     60 LPD 


Water demand  m3/h     0.64 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     6.4  1.78  2.78 


Filter dimensions for 
minimum flow rate 


(rectangular) 


m 
Length   3.00  2.00   2.00 


Width   2.20   0.90  1.40 


m2  Area  6.6  1.8  2.80 


NR. Of filter tanks 
required  


       1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   1.43  0.75 


  
Diameter filter   2.85  1.5 


Diameter filter 
(average) 


2.18 


         150 LPD 


Water demand  m3/h     1.59 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     15.9  4.42  6.91 


Surface area filter 
dimensions for 


minimum flow rate  


m 
Length   4.00   3.00  3.50 


Width   4.00   1.50  2.00 


m2  Area  16  4.5  7.00 


NR. Of filter tanks 
required  


       1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   2.25  1.19 


  


Diameter filter   4.5  2.37 


Diameter filter 
(average) 


3.44 


Diameter filter chosen 
(average 60 LPD and 


150 LPD) 
m     2.9 


 


A rectangular SSF filter with dimensions of L x B = 3.50m x 2.00m  is selected based on the scenario's 


average filtration rate of 150 LPD. 


 


5. Activated  Carbon  Filter:  For  more  information  about  activated  carbon  filter  see  §  4.2.3.  Water 


Treatment Process Point 5 


6. Chlorination: 


For villages where bacterial contamination and the risks are high, a dosage of 4.5 mg/l will be used. 
For villages where bacterial contamination and risks are low, a preventive dosage of 2.5 mg/l will be 
used.  
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The  test  results  show  that  the water  from  Alalapadu  is  not  clean  and  does  have  a  high  bacterial 
contamination, so a dosage of 4.5 mg/l will be used.  
 


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 4.5 mg 


Demand per day: 38248 l/d 


Weight required per day: 38248 × 4.5 = 172116 mg ≈ 172 g 


  Weight required per month (30 days): 172 × 30 = 5160 g ≈ 5.16 kg 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 2.07 kg 


7. Clear water tank: The clear water storage exists of 12 plastic tanks of 750 US Gallon, to be sufficient 


enough to serve the peak demand 
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4.4 Apetina 


The village Apetina has 3 satellite villages namely Akani Kampu, Halala Kampu and Tutu Kampu. Two of  the 


villages, Akani Kampu and Halala Kampu, are merged with Apetina in the design consideration because these 3 


villages are at a short distance from each other. Tutu Kampu is situated further from the 3 villages; therefore, it 


will have its own drinking water supply, process and distribution system.  


 


 
Figure 48 Aerial view of Apetina 


    


Figure 49 A) Riverside Landscape in Akani Kampu  B) Small sula in Halala Kampu 


4.4.1 Apetina, Akani Kampu and Halala Kampu 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that 


the water quality parameters  that are  listed  in Table 4‐7 need  to be  treated because  they do not meet  the 


standards of WHO/SWM or can be harmful for the operations by causing erosion etc.  
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Table 16 Typical Water Quality parameters with WHO/SWM conformity issues 


  Sample 
LOCATION 


WHO/ SWM 
Guideline value 


WHO 
Median 
Value 


Other 
Europe 
scientific 
research 


Value needed 
to reach 
standard 


Below [‐] or 


Above [+] 
Standard [%] 


PARAMETE
R 


Unit  APETINA 
Min
. 


AVG
. 


Max
. 


Min
. 


Max
. 


Min
. 


Max
. 


Ap01  Ap02 
Ap0
1 


Ap0
2 


General 
ADE
K 


Ap0
1 


Ap0
2 


pH    8.78  4.88  6.5  7.5  8.5          1.28  2.62  17+  35‐ 


Turbidity  NTU  N/A        < 5     


   Carbon 
Dioxide 


)2(CO 
mg/l N/A          < 50 


E‐Coli 
(Faecal) 


KVE  11  18        0      N/A  N/A 


Ammonium 
(NH4


+) 
mg/l  <0.1  <0.1        < 0.5           


Iron (Fe2+)  mg/l  0.38  0.34  < 0.1    N/A 
0.28
0 


0.24
2 


28+  24+ 


 


The pH results used for Apetina are from the water quality tests of Palumeu, because the water streams from 


the same river towards Apetina. 


 


Values that do meet the standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with the color red in Table 4‐16. 


The parameters  listed  in Table 4‐7 are parameters  that do not meet the WHO/SWM standards  for potable 


water in the 10 villages and needs treatment. 


In general the water quality parameters of all the villages were overall between the standards of WHO/SWM 


and therefore almost direct usable. However some of the parameters do not meet the standards for most of 


the 10 villages and therefore need to be treated.  


This group of parameters that need to be treated are: 


For Apetina the parameters that need to be treated are listed below: 


1. pH: The measured pH value is 4.88 and this should be brought back to WHO/SWM standards, which is 


between 6.5 and 8.5. To be within the range, the average value of 7.5 has been chosen. The difference 


is 2.62 and rate is 35% below the standard. This can be treated with spray aeration. 


 


2. Turbidity: The turbidity is not measured for Apetina.  
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3. E – Coli: The measured E – Coli is 18 KVE. This parameter can be treated with chlorination.  


 


4. Color: WHO has no guideline value set for this, but the median value is 15 TCU. The color was observed 


for Apetina (brown). Based on sustainability design considerations this parameter will also be taken 


into account for cleaner water with activated carbon filter treatment.  


 


5. Taste: WHO has no guideline value set for this, but the median value is 3 DN. The taste was not tested 


for Apetina. Based on sustainability design considerations this parameter will also be taken into account 


for cleaner water with activated carbon filter treatment. 


 


6. Smell: WHO has no  guideline  value  set  for  this, but  the median  value  is 2 DN.  The  color was not 


observed for Apetina. Based on sustainability design considerations these parameters will also be taken 


into account for cleaner water with activated carbon filter treatment. 


 


7. Fe2+(Iron): The measured level is 0.34 mg/l. The SWM standard is < 0.1 mg/l. The WHO has no guideline 


value set. The median value is 0.3 mg/l. This parameter can be treated with spray aeration and slow 


sand filter.  


Parameters with needed treatment:  


 
Table 17 Parameters that need to be treated 


Parameters   Aeration: spray  Slow sand filter 
Activated  Carbon 
Filter 


Chlorination  


pH  X        


Turbidity  N/A  N/A  N/A   N/A 


Fe2+  X  X      


E ‐ Coli          X 


Color\ Taste\ Smell       X   


4.4.1.1 Process	Flow		


The water source is a river. Spray aerators will be installed as an aerator here, because the river water might 


lack enough oxygen  for the rest of the process. The treatment process  is  followed by slow sand  filtration to 


remove the oxidized iron after aeration. Activated Carbon Filtration step is added to treat color/ taste/ smell. 


Chlorination step is added for safety sustainability reasons. After the chlorination step the purified water will be 


stored in a clear water tank before serving the distribution network.  


 


Some of the treatment steps  intervene with the conditions of other steps, taking that  into consideration the 


following process flow will be used: 
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River with strainer


2. Downflow Slow Sand 
filtration


3. Activated carbon 
filtration


4. Chlorination


Clear water storage tank


Distribution network


1. Aeration spray


Raw water storage tank


 


Figure 50 Process Flow Diagram 


 


Figure 51 Process Flow Scheme
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4.4.1.2 Piping	and	Instrumentation	Diagram	


 


Figure 52 Piping and Instrumentation Diagram A4 Format
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The water treatment steps are:  


1. Strainer: water from the river is collected through a pump with a layer of gravel pack to prevent large 


soil particles and other substances to pass. 


 


2. Spray Aeration 


Scenario 1: Low Demand (60 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 2.21 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s   


Number of nozzles required: 
.


.
 = 7.89  8  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 2.21 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 2.63  3 


 


Scenario 2: High Demand (150 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 5.52 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 = 19.7  20  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 5.52 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 6.57  7  


 


For Apetina 7 sprayers will be used.  


The sprayers will be installed directly above the raw water tank. 


 


3. Raw water storage: For the storage of raw water. From the raw water tank water flows to the slow sand 


filter to be filtered. Modular steel prefab tanks will be used. See figure Figure 4‐15. 


 


Scenario 1: Low Demand 


The total need for raw water storage based on raw water storage tanks need (60 LPD) is 26.48 m3. 


Effective storage of the tank will be L x B x H = 6.0 m x 3.0 m x 1.5 m. The actual height of the storage 


tank will take into account the 0.3 m losses and will be 0.2 m below the ceiling The dimension of the 


tank will be 6.0 m x 3.0 m x 2.0 m. 


 


Scenario 2: High Demand 


The total need for raw water storage based on raw water storage tanks need (150 LPD) is 66.2 m3. 


Effective storage of the tank will be L x B x H = 6.0 m x 4.0 m x  1.5 m. The actual height of the storage 


tank will  take  into  account  the  0.3 m  losses  and will  be  0.2 m  below  the  ceiling.  Two  tanks with 


dimension of 6.0 m x 4.0 m x 2.0 m will be used. 


 


 


4. Slow  Sand  Filter:  For  more  in  depth  information  about  the  slow  sand  filter  see  paragraph  4.1 


Kwamalasemutu.  
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The filtration rate is between 0.1 and 0.36 m3/h 


Table 18 Calculations of the slow sand filter 


Slow Sand Filtration  Unit     60 LPD 


Water demand  m3/h     1.32 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     13.20  3.67  5.74 


Filter dimensions for 
minimum flow rate 


(rectangular) 


m 
Length   4.00   2.00  2.50 


Width   3.30   2.00  2.50 


m2  Area  13.20  4.00  6.25 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   2.05  1.08 


  
Diameter filter   4.10  2.16 


Diameter filter 
(average) 


3.13 


         150 LPD 


Water demand  m3/h     3.31 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     33.10  9.19  14.39 


Surface area filter 
dimensions for 


minimum flow rate  


m 
Length   6.00   3.10  4.50 


Width   5.60   3.00  3.50 


m2  Area  33.60  9.30  15.75 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   3.25  1.71 


  


Diameter filter   6.50  3.42 


Diameter filter 
(average) 


4.96 


Diameter filter chosen 
(average 60 LPD and 


150 LPD) 
m     4.00 


 


A rectangular SSF filter with dimensions of L x B = 4.50m x 3.50 m is selected based on the scenario's 


average filtration rate of 150 LPD. 


 


5. Activated  Carbon  Filter:  For  more  information  about  activated  carbon  filter  see  §  4.2.3.  Water 


Treatment Process Point 5 


 


6. Chlorination 
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For villages where bacterial contamination and the risks are high, a dosage of 4.5 mg/l will be used. 


For villages where bacterial contamination and risks are low, a preventive dosage of 2.5 mg/l will be 


used.  


 
The  test  results  show  that  the  water  from  Apetina  is  not  clean  and  does  have  a  high  bacterial 


contamination, coming from the ground means that the contamination risks are low, so a dosage of 4.5 


mg/l will be used.  


 


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 4.5 mg 


Demand per day: 79439 l/d 


Weight required per day: 79439 × 4.5 = 357476 mg ≈ 358 g 


Weight required per month (30 days): 358 × 30 = 10740 g ≈ 10.74 kg 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 4.29 kg 


 


7. Clear water storage tank: The clear water storage exists of bladder water storage tanks sufficient enough 


to serve the peak demand. See figure Figure 4‐16 and Figure 4‐17.  


Scenario 1 ‐ Low Demand:  


The total need for clear water storage based on raw water storage tanks need (60 LPD) is 26.48 m3.  


Volume bladder storage tank (gallon): : 
.


.
 6968.4 ≈ 7000  


One bladder tank with a volume of 7000 gallon will be used. For sustainability reasons 2 bladder tanks 


are recommended.  


 


 


 


Scenario 2 ‐ High Demand:  


The total need for clear water storage based on raw water storage tanks need (150 LPD) is 66.2 m3.  


Volume bladder storage tank (gallon): : 
.


.
 17421.1 ≈ 18000  


Two bladder tanks with volumes reaching 22000 gallons will be used. One with a volume of 10000 gallon 


and one with a volume of 8000 gallon.  
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4.4.2 Tutu Kampu 


 


Figure 53 Village Tutu Kampu 


4.4.2.1 Process	Flow		


The water source  is rainwater. Rapid sand filtration will be used to remove  litter such as  leaves. Chlorination 


step is added for safety sustainability reasons. After the chlorination step the purified water will be stored in a 


clear water tank before serving the distribution network.  


Some of the treatment steps  intervene with the conditions of other steps, taking that  into consideration the 


following process flow will be used: 


 


 
Figure 54 Process Flow Diagram 


Rainwater (roof)
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2. Chlorination


Clear water storage 
tank
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tank
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1. Elevated Tower with Rapid 
sand filtration (8 m)
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Figure 55 Process Flow Scheme
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4.4.2.2 Piping	and	Instrumentation	Diagram	


 


Figure 56 Piping and Instrumentation Diagram A4 Forma
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4.4.2.3 Water	Treatment	Process	


The treatment steps are:  


1. Rainwater collection tank: for the collection of rainwater.  


For all tanks a total of 10 mm unproductive storage is assumed. This is to calculate for losses due to 


evaporation, leakages and minimum ineffective sedimentation layer at the bottom. In the dry season 


as high as 6 mm loss through evaporation and 4 mm loss through leaks and sedimentation is assumed. 


A 30‐day completely dry period  is taken  into account, without replenishment from the tank by rain. 


This will amount to a total loss of 30 days × 10 mm = 300 mm, which the system will have to overcome.  


 


Scenario 1: Low Demand  


The total need for raw water storage based on the average daily demand (60 LPD) is 3.57 m3. 


Effective storage of the tank will be L x B x H = 3.0 m x 1.5 m x 0.8 m. The actual height of the storage 


tank will take into account the 0.3 m losses and will be 0.2 m below the ceiling. The dimension of the 


tank will be 3.0 m x 1.5 m x 1.3 m.  


 


Scenario 2: High Demand 


The total need for raw water storage based on the average daily demand (150 LPD) is 8.93 m3 


Effective storage of the tank will be L x B x H = 4.5 m x 1.55 m x 1.3 m. The actual height of the storage 


tank will take into account the 0.3 m losses and will be 0.2 m below the ceiling. The dimension of the 


tank will be 4.5 m x 1.55 m x 1.8 m.  


 


2. Filtration: to prevent leaves and debris from being collected along with the water. An up flow slow sand 


filter will be placed on a tower after the rainwater collection tank to remove the solids from the water. 


For more in depth information about the slow sand filter see paragraph 4.2 Sipaliwini. 


Table 19 Calculations of the slow sand filter 


Rapid Sand Filtration  Unit     60 LPD 


Water demand  m3/h     0.15 


Filter height  m     1.60 


Filtration rate     Min.  Max. 


Filtration rate  m/h     4  8 


Surface area filter  m2     0.04  0.02 


Filter dimensions for minimum 
flow rate (cylindrical) 


m 


Radius filter   0.11  0.08 


Diameter filter   0.22  0.16 


Diameter filter 
(average) 


0.19 


         150 LPD 


Water demand  m3/h     0.37 


Filter height  m     1.60 


Filtration rate     Min.  Max. 


Filtration rate  m/h     4  8 


Surface area filter  m2     0.09  0.05 


Filter dimensions for minimum 
flow rate (cylindrical) 


m 


Radius filter   0.17  0.12 


Diameter filter   0.34  0.24 


Diameter filter 
(average) 


0.29 


Diameter filter chosen (average 60 
LPD and 150 LPD) 


m     0.30 
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The Rapid Sand Filtration step is aimed to remove iron after the aeration step. 


Slow  sand  filters  reduce  turbidity  by  at  least  90  %,  aiming  to  reach  a  suitable  turbidity  for  the 


subsequent treatment (Water Supply Technologies In Emergencies, n.d.) 


One (1) RSF step is sufficient.  


3. Disinfection: Calcium hypochlorite will be used for disinfection. 


 


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 2.5 mg 


Demand per day: 8928 l/d 


Weight required per day: 8928 × 2.5 = 22320 mg ≈ 22.32 g 


Weight required per month (30 days): 22.32 × 30 = 669.6 g ≈ 0.67 kg 


 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 0.27 kg 
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4.5 Pelelu Tepu 


 
Figure 57 Aerial view of Pelelu Tepu 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that 


the water quality parameters  that are  listed  in Table 4‐9 need  to be  treated because  they do not meet  the 


standards of WHO/SWM or can be harmful for the operations by causing erosion etc.  
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Table 20 Typical Water Quality parameters with WHO/SWM conformity issues 


 Sample LOCATION 
WHO/ SWM 


Guideline value 


WHO 
Median 
Value 


Other 
Europe 


scientific 
research 


Value needed to 
reach standard 


Below [-] or 


Above [+] Standard 
[%] 


Parameter  Unit  Pelelu Tepu  Min.  AVG.  Max.  Min.  Max.  Min.  Max.  PT01  PT02  PT03  PT01  PT02  PT03 


General  ADEK  PT01  PT02  PT03                           


pH    5.11  *  *  6.5  7.5  8.5          2.39      32‐     


Turbidity  NTU  9.4  *          < 1      8.4      840+     


Carbon 
Dioxide 


)2(CO 
mg/l 4  23  *          < 50             


E‐Coli 
(Faecal) 


KVE  4  5  *        0      N/A  N/A 


Ammonium 
(NH4


+) 
mg/l  <0.10  *  *        < 0.5               


Iron (Fe2+)  mg/l  0.72  0.18  *  < 0.1    N/A  0.62  0.08    62+  8+   


 


The water intake source for Pelelu Tepu is a shallow well. The water quality results from the river are used for 


the treatment process 


 


Values that do meet the standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with the color red in Table 4‐16. 


The parameters  listed  in Table 4‐9 are parameters  that do not meet the WHO/SWM standards  for potable 


water in the 10 villages and needs treatment. 


For Pelelu Tepu the parameters that need to be treated are listed below: 


1. pH: The measured pH value is 5.11 and this should be brought back to WHO/SWM standards, which is 


between 6.5 and 8.5. To be within the range, the average value of 7.5 has been chosen. The difference 


is 2.39 and rate is 32% below the standard. This can be treated with spray aeration. 


 


2. Turbidity: The measured turbidity is 9.4 NTU. The GDWQ notes that turbidity should ideally be <1 NTU 


for water to be disinfected. ( (World Health Organization & European research, 2021). The difference is 


8.4 & the exceedance rate is 840%. This parameter can be treated with slow sand filter. 


 


3. E – Coli: This parameter  can be  treated with  chlorination.  (World Health Organization & European 


research, 2021). For safety reasons chlorination will be used to disinfect the water. 
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4. Color: The  color was observed  for Pelelu Tepu  (lightbrown). The water  from  the  shallow wells are 


mostly clean,  it has  less possibilities for contamination and therefore the color does not need to be 


treated. 


 


5. Taste: The taste was not tested for Pelelu Tepu.  


 


6. Smell: The smell was not observed for Pelelu Tepu.  


 


7. Fe2+(Iron): The measured  level  is 0.72 mg/l. The SWM standard  is < 0.1 mg/l. This parameter can be 


treated with spray aeration and slow sand filter.  


 


There are several types of water treatment method, but only some of the treatments that are\can be 


relevant for this report will be explained. The types of water treatment that mainly are going to be used 


are: sedimentation, filtration & disinfection. 


 


Parameters with the treatment:  


Table 21 Parameters that need to be treated 


Parameters   Aeration: spray  Slow sand filter 
Activated  Carbon 
Filter 


Chlorination  


pH  X        


Turbidity    X      


Fe2+  X  X      


E ‐ Coli          X 


Color\ Taste\ Smell  N\A  N\A  N\A  N\A 


4.5.1 Process Flow  


The water source is a shallow well. Spray aerators will be installed as an aerator here, because the water might 


lack enough oxygen for the rest of the process. The treatment process is followed by slow sand filtration to bring 


the turbidity below the required standard and to remove the oxidized iron after aeration. Chlorination step is 


added for safety sustainability reasons. After the chlorination step the purified water will be stored in a clear 


water tank before serving the distribution network.  


 


Some of the treatment steps  intervene with the conditions of other steps, taking that  into consideration the 


following process flow will be used:  
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1. Aeration Spray 


Raw water storage 
tank


2. Downflow Slow 
Sand filtration 


3. Chlorination


Clear water storage 
tank


Distribution network


Shallow well with 
strainer


 


Figure 58 Process Flow Diagram 


 


Figure 59 Process Flow Scheme
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4.5.2 Piping and Instrumentation Diagram  


 


Figure 60 Piping and Instrumentation Diagram A4 Format
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4.5.3 Water Treatment Process 


The water treatment steps are:  


 


1. Strainer: water from the shallow well is collected through a pump with a layer of gravel pack to prevent 


large soil particles and other substances to pass. 


 


2. Spray Aeration 


Spray aerators: 
Scenario 1: Low Demand (60 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 4.09 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s   


Number of nozzles required: 
.


.
 = 14.06  15  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 4.09 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 4.87  5 


 


Scenario 2: High Demand (150 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 10.22 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 =  36.5  37  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 10.22 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 12.1  12 


 


For Pelelu Tepu 12 sprayers will be used.  


The sprayers will be installed directly above the raw water tank. 


 


3. Raw water storage: For the storage of raw water. From the raw water tank water flows to the slow 


sand filter to be filtered. Modular steel prefab tanks will be used. 


 


Scenario 1: Low Demand 


The total need for raw water storage based on raw water storage tanks need (60 LPD) is 49.04 m3. 


Effective storage of the tank will be L x B x H = 6.0 m x 6.0 m x 1.5 m. The actual height of the storage 


tank will take into account the 0.3 m losses and will be 0.2 m below the ceiling. The dimension of the 


tank will be 6.0 m x 6.0 m x 2.0 m. 


 


Scenario 2: High Demand 


The total need for raw water storage based on raw water storage tanks need (150 LPD) is 122.59 m3. 


Effective storage of the tank will be L x B x H = 7.0 m x 6.0 m x 1.5 m. The actual height of the storage 


tank will take  into account the 0.3 m  losses and will be 0.2 m below the ceiling. Two tanks with the 


dimension of 7.0 m x 6.0 m x 1.5 m will be used. 
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4. Slow  Sand  Filter:  For  more  in  depth  information  about  the  slow  sand  filter  see  paragraph  4.1 


Kwamalasemutu.  


 


The filtration rate is between 0.1 and 0.36 m3/h 


 


Table 22 Calculations of the slow sand filter 


Slow Sand Filtration  Unit     60 LPD 


Water demand  m3/h     2.45 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     24.5  6.81  10.65 


Filter dimensions for 
minimum flow rate 


(rectangular) 


m 
Length   5.00   3.00  4.00 


Width   5.00   2.30  3.00 


m2  Area  25.00  6.90  12.00 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   2.79  1.47 


  
Diameter filter   5.59  2.94 


Diameter filter 
(average) 


4.26 


         150 LPD 


Water demand  m3/h     6.13 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     61.3  17.03  26.65 


Surface area filter 
dimensions for 


minimum flow rate  


m 
Length   6.50   6.00  5.00 


Width   5.00   3.00  5.50 


m2  Area  32.50  18.00  27.50 


NR. Of filter tanks 
required  


     
 2  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   4.42  2.33 


  


Diameter filter   8.83  4.66 


Diameter filter 
(average) 


6.75 


Diameter filter chosen 
(average 60 LPD and 


150 LPD) 
m     5.50 


 


A rectangular SSF filter with dimensions of L x B = 5.50m x 5.00m  is selected based on the scenario's 


average filtration rate of 150 LPD. 
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5. Chlorination 


For villages where bacterial contamination is high 4.5 mg/l will be used for dosage. For villages where 


bacterial contamination is low 2.5 mg/l will be used for dosage.  


The water tested for Pelélé Tepu does not have a high bacterial contamination, so a dosage of 2.5 mg/l 


will be used.  


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 2.5 mg 


Demand per day: 147109 l/d 


Weight required per day: 147109 × 2.5 =  367772.5 mg ≈ 368 g 


Weight required per month (30 days): 368 × 30 = 11040 g ≈ 11.03 kg 


 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 4.41 kg 


6. Clear water  storage  tank: The  clear water  storage exists of bladder water  storage  tanks  sufficient 


enough to serve the peak demand. See Error! Reference source not found. and Error! Reference source 


not found. 


Scenario 1 ‐ Low Demand:  


The total need for clear water storage based on raw water storage tanks need (60 LPD) is 49.04 m3.  


Volume bladder storage tank (gallon): : 
.


.
 12905.3 ≈ 13000  


Two bladder tanks with volumes reaching 13000 gallons will be used. One with a volume of 10000 gallon 


and one with a volume of  3000 gallon.  


 


Scenario 2 ‐ High Demand:  


The total need for clear water storage based on raw water storage tanks need (150 LPD) is 122.59 m3.  


Volume bladder storage tank (gallon): : 
.


.
 32260.5 ≈ 33000  


Two bladder tanks with volumes reaching 33000 gallons will be used. One with a volume of 30000 gallon 


and one with a volume of 3000 gallon.  
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4.6 Palumeu 


 
Figure 61 Aerial view of Palumeu 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that 


the water quality parameters that are  listed  in Table 4‐11 need to be treated because they do not meet the 


standards of WHO/SWM or can be harmful for the operations by causing erosion etc.  
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Table 23 Typical Water Quality parameters with WHO/SWM conformity issues 


  Sample 
LOCATION 


WHO/ SWM 
Guideline value 


WHO 
Median 
Value 


Other 
Europe 
scientific 
research 


Value needed 
to reach 
standard 


Below [‐] or 


Above [+] 
Standard [%] 


PARAMETER  Unit  Palumeu 
Min
. 


AVG
. 


Max
. 


Min
. 


Max
. 


Min
. 


Max
. 


Pm01  Pm02 
Pm0
1 


Pm0
2 


General 
ADE
K 


Pm0
1 


Pm0
2 


pH    4.88  *  6.5  7.5  8.5          2.62    35+   


Turbidity  NTU  6.6  *       < 1      5.6    560+   


Carbon 
Dioxide 


)2(CO 
mg/l 3  4          < 50         


E‐Coli 
(Faecal) 


KVE  35  42        0      N/A  N/A 


Ammoniu
m (NH4


+) 
mg/l  <0.10  *        < 0.5           


Iron (Fe2+)  mg/l  0.62  0.71  < 0.1    N/A 
0.51
5 


0.61
3 


52+  61+ 


 


The water intake source for Palumeu is a shallow well. The water quality results from the river are used for the 


treatment process. 


Values that  do meet the standard standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with the color red in Table 4‐16. 


The parameters  listed  in Table 4‐11 are parameters  that do not meet  the WHO/SWM standards  for potable 


water in the 10 villages and needs treatment. 


For Palumeu the parameters that need to be treated are listed below: 


1. pH: The measured pH value is 4.88 and this should be brought back to WHO/SWM standards, which is 


between 6.5 and 8.5. To be within the range, the average value of 7.5 has been chosen. The difference 


is 2.62 and rate is 35% below the standard. This can be treated with spray aeration. 


 


2. Turbidity: The measured turbidity is 6.6 NTU. The GDWQ notes that turbidity should ideally be <1 NTU 


for water to be disinfected. ( (World Health Organization & European research, 2021).   


The difference is 5.6 & the exceedance rate is 560%. This parameter can be treated with slow sand filter. 


 


3. E – Coli: The measured E – Coli is 35 KVE. This parameter can be treated with chlorination.  


 


4. Color: The color was observed for Palumeu (lightbrown). The water from the shallow wells are mostly 


clean, it has less possibilities for contamination and therefore the color does not need to be treated. 
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5. Taste: The taste was not tested for Palumeu.  


 


6. Smell: The smell was not observed for Palumeu. 


 


7. Fe2+(Iron): The measured level is 0.62 mg/l. The SWM standard is < 0.1 mg/l. The WHO has no guideline 


value set. The median value is 0.3 mg/l. This parameter can be treated with spray aeration and slow sand 


filter.  


 


There are several types of water treatment method, but only some of the treatments that are\can be relevant 


for  this  report  will  be  explained.  The  types  of  water  treatment  that  mainly  are  going  to  be  used  are: 


sedimentation, filtration & disinfection. 


Parameters with needed treatment:  


Table 24 Parameters that need to be treated 


Parameters   Aeration: spray  Slow sand filter 
Activated  Carbon 
Filter 


Chlorination  


pH  X        


Turbidity    X      


Fe2+  X  X      


E ‐ Coli          X 


Color\ Taste\ Smell  N/A  N/A  N/A  N/A 


4.6.1 Process Flow  


The water source is a shallow well. Spray aerators will be installed as an aerator here, because the water might 


lack enough oxygen for the rest of the process. The treatment process is followed by slow sand filtration to bring 


the turbidity below the required standard and to remove the oxidized iron after aeration. Chlorination step is 


added for safety sustainability reasons. After the chlorination step the purified water will be stored in a clear 


water tank before serving the distribution network.  


 


Some of the treatment steps  intervene with the conditions of other steps, taking that  into consideration the 


following process flow will be used:  
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1. Aeration Spray 


Raw water storage tank


2. Downflow Slow Sand 
filtration


3. Chlorination


Clear water storage tank


Distribution network


Shallow well with 
strainer


 


Figure 62 Process Flow Diagram 


 


Figure 63 Process Flow Scheme
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4.6.2 Piping and Instrumentation Diagram 


 


Figure 64 Piping and Instrumentation Diagram A4 Format
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4.6.3 Water Treatment Process 


The water treatment steps are:  


1. Strainer: water from the shallow well is collected through a pump with a layer of gravel pack to prevent large 


soil particles and other substances to pass. 


 


2. Spray Aeration 


Spray Aerators: 
  Scenario 1: Low Demand (60 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 2.1 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s   


Number of nozzles required: 
.


.
 = 7.5  8 


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 2.1 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 2.5  3 


 


Scenario 2: High Demand (150 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 5.26 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 =  18.79  19  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 5.26 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 6.2  6 


 


For Palumeu 6 sprayers will be used.  


The sprayers will be installed directly above the raw water tank. 


 


3. Raw water storage: For the storage of raw water. From the raw water tank water flows to the slow sand filter 


to be filtered. 


 


Scenario 1: Low Demand 


The total need for raw water storage based on raw water storage tanks need (60 LPD) is 25.23 m3. 


Effective storage of the tank will be L x B x H = 4.0 m x 4.5 m x 1.5 m. The actual height of the storage tank will 


take into account the 0.3 m losses and will be 0.2 m below the ceiling. The dimension of the tank will be 4.0 m x 


4.5 m x 2.0 m.  


 


Scenario 2: High Demand 


The total need for raw water storage based on raw water storage tanks need (150 LPD) is 63.08 m3. 


Effective storage of the tank will be L x B x H = 7.0 m x 6.0 m x 1.5 m. The actual height of the storage tank will 


take into account the 0.3 m losses and will be 0.2 m below the ceiling. The dimension of the tank will be 7.0 m x 


6.0 m x 2.0 m. 


7. Slow Sand Filter: For more in depth information about the slow sand filter see paragraph 4.1 Kwamalasamutu.  


 







Deliverable #3. Basic Concept Design – Water access  


  Page 93 


The filtration rate is between 0.1 and 0.36 m3/h 


Table 25 Calculations of the slow sand filter 


Slow Sand Filtration  Unit     60 LPD 


Water demand  m3/h     1.26 


Filter height  m     2 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     12.60  3.50  5.48 


Filter dimensions for 
minimum flow rate 


(rectangular) 


m 
Length  4.00  3.00  3.00 


Width  3.20  1.20  2.00 


m2  Area  12.80  3.60  6.00 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   2.00  1.06 


  
Diameter filter   4.00  2.11 


Diameter filter 
(average) 


3.06 


         150 LPD 


Water demand  m3/h     3.15 


Filter height  m     2 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     31.50  8.75  13.70 


Surface area filter 
dimensions for minimum 


flow rate  


m 
Length  6.00  3.00  4.00 


Width  5.30  3.00  3.50 


m2  Area  31.80  9.00  14.00 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   3.17  1.67 


  


Diameter filter   6.33  3.34 


Diameter filter 
(average) 


4.84 


Diameter filter chosen 
(average 60 LPD and 150 


LPD) 
m     4.00 


 


A rectangular SSF filter with dimensions of L x B = 4.00m x 3.50m  is selected based on the scenario's average 


filtration rate of 150 LPD. 


 


4. Chlorination 


For villages where bacterial contamination and the risks are high, a dosage of 4.5 mg/l will be used. 


For villages where bacterial contamination and risks are low, a preventive dosage of 2.5 mg/l will be used.  


 


The test results show that the water from Palumeu has a high bacterial contamination, so a dosage of 4.5 mg/l 


will be used.  
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Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 4.5 mg 


Demand per day: 75694 l/d 


Weight required per day: 75694 × 4.5 = 340623 mg ≈ 341 g 


Weight required per month (30 days): 3641 × 30 = 10230 g ≈ 10.2 kg 


 
For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 4.11 kg 


 


5. Clear water storage tank: The clear water storage exists of bladder water storage tanks sufficient enough to 


serve the peak demand. See figure Figure 4‐16 and Figure 4‐17.  


Scenario 1 ‐ Low Demand:  


The total need for clear water storage based on raw water storage tanks need (60 LPD) is 25.23 m3.  


Volume bladder storage tank (gallon): : 
.


.
 6639.5 ≈ 6700  


Two bladder tanks with volumes reaching 6700 gallons will be used. One with a volume of 6000 gallon and one 


with a volume of 700 gallon.  


 


Scenario 1 ‐ High Demand:  


The total need for clear water storage based on raw water storage tanks need (150 LPD) is 63.08 m3.  


Volume bladder storage tank (gallon): : 
.


.
 16600 ≈ 17000  


Two bladder tanks with volumes reaching 17000 gallons will be used. One with a volume of 10000 gallon and 


one with a volume of 7000 gallon.  
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4.7 Curuni 


 
Figure 65 Aerial view of Curuni 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that the water 


quality parameters that are listed in Table 4‐16 need to be treated because they do not meet the standards of WHO/SWM 


or can be harmful for the operations by causing erosion etc.  


 
Table 26 Typical Water Quality parameters with WHO/SWM conformity issues 


  Sample LOCATION 
WHO/ SWM 


Guideline value 


WHO 
Median 
Value 


Other 
Europe 
scientific 
research 


Value needed to 
reach standard 


Below [‐] or 


Above [+] 
Standard [%] 


Parameter  Unit  Curuni  Min
. 


AVG. 
Max
. 


Min
. 


Max
. 


Min
. 


Max
. 


Cu01  Cu02 
Cu0
1 


Cu02 


 
General  ADEK  Cu01  Cu02   


pH    5.12  *  6.5  7.5  8.5          2.38    32‐   
 


 


Turbidity  NTU  12.8  *       < 1      11.8    118
0+ 


   


)2Carbon Dioxide (CO  mg/l 5  39          < 50           


E‐Coli (Faecal)  KVE  0  0        0           


Ammonium (NH4
+)  mg/l  <0.10  *        < 0.5           


 


 


Iron (Fe2+)  mg/l  1.21  0.88  < 0.1    N/A  1.109  0.78  21+  78+ 
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Values that do meet the standard standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with the color red in Table 4‐16. 


The parameters listed in Table 4‐16 are parameters that do not meet the WHO/SWM standards for potable water in 


the 10 villages and needs treatment. 


For Curuni the parameters that need to be treated are listed below: 


1. pH: The measured pH value  is 5.12 and  this should be brought back  to WHO/SWM standards, which  is 


between 6.5 and 8.5. To be within the range, the average value of 7.5 has been chosen. The difference is 


2.38 and rate is 32% below the standard. This can be treated with spray aeration. 


 


2. Turbidity: The measured turbidity is 12.8 NTU. The GDWQ notes that turbidity should ideally be <1 NTU for 


water to be disinfected. ( (World Health Organization & European research, 2021). The difference is 11.8 & 


the exceedance rate is 1180%. This parameter can be treated with slow sand filter. 


 


3. E – Coli: This parameter can be treated with chlorination. For safety reasons chlorination will be used to 


disinfect the water. 


 


4. Color: The color of the water in Curuni was very light brown. Based on sustainability design considerations 


this parameter will also be taken into account for cleaner water with activated carbon filter treatment.  


 


5. Taste: The taste was not tested for Curuni. Based on sustainability design considerations this parameter will 


also be taken into account for cleaner water with activated carbon filter treatment. 


 


6. Smell:  The  smell  was  not  observed  for  Curuni.  Based  on  sustainability  design  considerations  these 


parameters will also be taken into account for cleaner water with activated carbon filter treatment. 


 


7. Fe2+(Iron): The measured  level  is 1.21 mg/l. This parameter can be treated with spray aeration and slow 


sand filter.  


 


Parameters with needed treatment:  


Table 27 Parameters that need to be treated 


Parameters   Aeration: spray  Slow sand filter 
Activated  Carbon 
Filter 


Chlorination  


pH  X        


Turbidity    X      


Fe2+  X  X      


E ‐ Coli          X 


Color\ Taste\ Smell       X   


4.7.1 Process Flow  


The water source is a river. Spray aerators will be installed as an aerator here, because the river water might lack enough 


oxygen for the rest of the process. The treatment process is followed by rapid sand filtration to bring the turbidity below 


the required standard and remove the oxidized  iron after aeration. Activated Carbon Filtration step  is added to treat 


color/ taste/ smell. Chlorination step is added for safety sustainability reasons. After the chlorination step the purified 


water will be stored in a clear water tank before serving the distribution network. 


Some of the treatment steps intervene with the conditions of other steps, taking that into consideration the following 


process flow will be used: 
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River with strainer


2. Upflow Rapid 
Sand filtration/ 
Roughing filter


4. Activated carbon 
filtration


Clear water storage 
tank


Distribution 
network


3. Downflow Slow 
Sand filtration


1. Aeration spray 


5. Chlorination


Raw Water Storage 
Tank


 
Figure 66 Process Flow Diagram 


 
Figure 67 Process Flow Scheme 
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4.7.2  Piping and Instrumentation Diagram 


 


Figure 68 Piping and Instrumentation Diagram A4 Format 
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4.7.3 Water Treatment Process 


The water treatment steps are:  


1. Strainer: water  from  the  river  is collected  through a pump with a  layer of gravel pack  to prevent  large  soil 


particles and other substances to pass. 


 


2. Spray Aeration 


  Spray aerators: 
Scenario 1: Low Demand (60 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 0.57 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 = 2.03  2  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 0.57 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 0.68  1  


 


  Scenario 2: High Demand (150 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 1.43 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 = 5.1  5  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 1.43 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 1.7  2  


 


For Curuni 2 sprayers will be used. 


The sprayers will be installed directly above the raw water tank. 


 


3. Raw water storage: The raw water storage exists of 7 plastic tanks of 750 US Gallon, to be sufficient enough to 


serve the treatment process continuously 24/7. 


 


4. Rapid sand filter and Slow sand filter: For Curuni an upflow RSF is chosen to better accommodate the ease of 


backwashing and a downflow SSF is chosen to reduce the turbidity. For more in depth information about rapid 


sand filter see paragraph 4.2 Sipaliwini and paragraph 4.1 Kwamalasamutu for the slow sand filter.  


 


The exceedance rate of the turbidity is 118% (see Table 4‐16). The Rapid Sand Filtration step is aimed to bring 


back the turbidity from 12.80 to 1.0.  


Rapid Sand Filters  reduce  turbidity by at  least 90 %, aiming  to  reach a suitable  turbidity  for  the subsequent 


treatment (Water Supply Technologies In Emergencies, n.d.) 


 


Rapid Sand Filtration & Slow Sand Filtration Calculations 
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Table 28 Calculations of the slow sand filter 


Rapid Sand Filtration  Unit     60 LPD 


Water demand  m3/h     0.34 


Filter height  m     1.60 


Filtration rate     Min.  Max. 


Filtration rate  m/h     4  8 


Surface area filter  m2     0.09  0.04 


Filter dimensions for minimum flow 
rate (cylindrical) 


m 


Radius filter   0.16  0.12 


Diameter filter   0.32  0.24 


Diameter filter 
(average) 


0.28 


         150 LPD 


Water demand  m3/h     0.86 


Filter height  m     1.60 


Filtration rate     Min.  Max. 


Filtration rate  m/h     4  8 


Surface area filter  m2     0.22  0.11 


Filter dimensions for minimum flow 
rate (cylindrical) 


m 


Radius filter   0.26  0.18 


Diameter filter   0.52  0.36 


Diameter filter 
(average) 


0.45 


Diameter filter chosen (average 60 LPD 
and 150 LPD) 


m     0.40 


 


 


Table 29 Calculations of the slow sand filter 


Slow Sand Filtration  Unit     60 LPD 


Water demand  m3/h     0.34 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2          


Filter dimensions for 
minimum flow rate 


(rectangular) 


m 
Length       


Width       


m2  Area       


NR. Of filter tanks required         1  1  1 


         150 LPD 


Water demand  m3/h     0.86 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     8.60  2.39  3.74 


Surface area filter 
dimensions for minimum 


flow rate  


m 
Length  3.50  2.00  2.50 


Width  2.50  1.30  1.50 


m2  Area  8.75  2.60  3.75 


NR. Of filter tanks required          1  1  1 
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A rectangular SSF filter with dimensions of L x B = 2.50m x 1.00m will be selected based on the scenario's average 


filtration rate of 150 LPD. 


For the project a diameter of 0.4 m will be chosen for the rapid sand filter.   


 


5. Activated  Carbon  Filter:  For more  information  about  activated  carbon  filter  see  §  4.2.3. Water  Treatment 


Process Point 5 


 


6. Chlorination 


For villages where bacterial contamination is high 4.5 mg/l will be used for dosage. For villages where bacterial 


contamination is low 2.5 mg/l will be used for dosage.  


The water tested for Curuni is fairly clean and does not have a high bacterial contamination, so a dosage of 2.5 


mg/l will be used.  


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 2.5 mg 


Demand per day: 20595 l/d 


Weight required per day: 20595 × 2.5 = 51488 mg ≈ 52 g 


Weight required per month (30 days): 52 × 30 = 1560 g ≈  1.56 kg 


 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 0.63 kg 


7. Clear water tank: The clear water storage exists of 7 plastic tanks of 750 US Gallon, to be sufficient enough to 


serve the peak demand. 
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4.8 Amatopo 


 
Figure 69 Aerial view of Amatopo 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that the water 


quality parameters that are listed in Table 4‐15 need to be treated because they do not meet the standards of WHO/SWM 


or can be harmful for the operations by causing erosion etc.  
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Table 30 Typical Water Quality parameters with WHO/SWM conformity issues 


  Sample 
LOCATION 


WHO/ SWM 
Guideline value 


WHO 
Median 
Value 


Other 
Europe 
scientific 
research 


Value needed 
to reach 
standard 


Below [‐] or 


Above [+] 
Standard [%] 


Parameter  Unit  AMOTOPO 
Min.  AVG.  Max.  Min.  Max.  Min.  Max.  Am01  Am02  Am01  Am02 


General  ADEK  Am01  Am02 


pH    5.04  *  6.5  7.5  8.5          2.46    33‐   


Turbidity  NTU  13.8  *       < 1      12.8    1280+   


)2Carbon Dioxide (CO  mg/l 3  3          < 50         


E‐Coli (Faecal)  KVE  3  17        0           


Ammonium (NH4
+)  mg/l  <0.10  *        < 0.5           


Iron (Fe2+)  mg/l  0.95  0.65  < 0.1    N/A  0.846  0.551  85+  55+ 


 


Values that do meet the standard standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with the color red in Table 4‐16. 


The parameters listed in Table 4‐15 are parameters that do not meet the WHO/SWM standards for potable water in 


the 10 villages and needs treatment. 


For Amatopo the parameters that need to be treated are listed below: 


1. pH: The measured pH value  is 5.04 and  this should be brought back  to WHO/SWM standards, which  is 


between 6.5 and 8.5. To be within the range, the average value of 7.5 has been chosen. The difference is 


2.46 and rate is 33% below the standard. This can be treated with spray aeration. 


 


2. Turbidity: The measured turbidity is 13.8 NTU. The GDWQ notes that turbidity should ideally be <1 NTU for 


water to be disinfected. ( (World Health Organization & European research, 2021). The difference is 12.8 & 


the exceedance rate is 1280%. This parameter can be treated with rapid sand filter. 


3. E – Coli: This parameter can be treated with chlorination. (World Health Organization & European research, 


2021). For safety reasons chlorination will be used to disinfect the water. 


 


4. Color: The color was observed for Amatopo (very lightbrown). Based on sustainability design considerations 


this parameter will also be taken into account for cleaner water with activated carbon filter treatment.  


 


5. Taste: The taste was not tested for Amatopo. Based on sustainability design considerations this parameter 


will also be taken into account for cleaner water with activated carbon filter treatment. 
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6. Smell:  The  smell was  not  observed  for  Amatopo.  Based  on  sustainability  design  considerations  these 


parameters will also be taken into account for cleaner water with activated carbon filter treatment. 


 


7. Fe2+(Iron): The measured level is 0.95 mg/l. This parameter can be treated with spray aeration and rapid 


sand filter.  


4.8.1 Process Flow  


The water source is a river. Spray aerators will be installed as an aerator here, because the river water might lack enough 


oxygen for the rest of the process. The treatment process is followed by rapid sand filtration to bring the turbidity below 


the required standard and remove the oxidized  iron after aeration. Activated Carbon Filtration step  is added to treat 


color/ taste/ smell. Chlorination step is added for safety sustainability reasons. After the chlorination step the purified 


water will be stored in a clear water tank before serving the distribution network. 


Some of the treatment steps intervene with the conditions of other steps, taking that into consideration the following 


process flow will be used: 


River with strainer


2. Upflow Rapid Sand 
filtration/ Roughing 


filter


4. Activated carbon 
filtration


Clear water storage 
tank


Distribution network


3. Downflow Slow 
Sand filtration


1. Aeration spray 


5. Chlorination


Raw Water Storage 
Tank


 
Figure 70 Process Flow Diagram 
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Figure 71 Process Flow Scheme 
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4.8.2 Piping and Instrumentation Diagram 


 


Figure 72 Piping and Instrumentation Diagram A4 Format 
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4.8.3 Water Treatment Process 


The water treatment steps are:  


1. Strainer: water  from  the  river  is collected  through a pump with a  layer of gravel pack  to prevent  large  soil 


particles and other substances to pass. 


 


2. Spray Aeration: The spray aeration is to add Oxygen (O2). See Figure 4‐44 


Spray aerators: 
Scenario 1: Low Demand (60 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 0.74 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 = 2.64  3  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 0.74 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 0.88  1  


 


Scenario 2: High Demand (150 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 1.86 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 = 6.64  7  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 1.86 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 2.2  3 


 


For Amatopo 3 sprayers will be used. 


The sprayers will be installed directly above the raw water tank. 


 


3. Raw water storage: The raw water storage exists of 8 plastic tanks of 750 US Gallon, to be sufficient enough to 


serve the treatment process continuously 24/7. 


 


4. Rapid sand filter: For Amatopo an upflow RSF is chosen to better accommodate the ease of backwashing and a 


downflow SSF  is  chosen  to  reduce  the  turbidity. For more  in depth  information about  rapid  sand  filter  see 


paragraph 4.2 Sipaliwini and paragraph 4.1 Kwamalasamutu for the slow sand filter.  


 


The exceedance rate of the turbidity is 128% (see Table 4‐16). The Rapid Sand Filtration step is aimed to bring 


back the turbidity from 13.80 to 1.0.  


Rapid Sand Filters  reduce  turbidity by at  least 90 %, aiming  to  reach a suitable  turbidity  for  the subsequent 


treatment (Water Supply Technologies In Emergencies, n.d.) 


Turbidity after the rapid sand filtration step will be 10% from 13.8 is 1.38, which is not within the WHO/ SWM 


norm. One (1) RSF step is not sufficient, so 1 RSF filter will be installed and 1 SSF will be installed. 
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Table 31 Calculations of the rapid sand filter 


Rapid Sand Filtration  Unit     60 LPD 


Water demand  m3/h     0.45 


Filter height  m     1.60 


Filtration rate     Min.  Max. 


Filtration rate  m/h     4  8 


Surface area filter  m2     0.11  0.06 


Filter dimensions for minimum flow rate 
(cylindrical) 


m 


Radius filter   0.19  0.13 


Diameter filter   0.38  0.26 


Diameter filter 
(average) 


0.32 


         150 LPD 


Water demand  m3/h     1.11 


Filter height  m     1.60 


Filtration rate     Min.  Max. 


Filtration rate  m/h     4  8 


Surface area filter  m2     0.28  0.14 


Filter dimensions for minimum flow rate 
(cylindrical) 


m 


Radius filter   0.30  0.21 


Diameter filter   0.60  0.42 


Diameter filter 
(average) 


0.51 


Diameter filter chosen (average 60 LPD 
and 150 LPD) 


m     0.50 


 


Table 32 Calculations of the slow sand filter 


Slow Sand Filtration  Unit     60 LPD 


Water demand  m3/h     0.45 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     4.50  1.25  1.96 


Filter dimensions for minimum 
flow rate (rectangular) 


m 
Length  2.50  1.30  2.00 


Width  2.00  1.00  1.00 


m2  Area  5.00  1.30  2.00 


NR. Of filter tanks required         1  1  1 


         150 LPD 


Water demand  m3/h     1.11 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     11.10  3.08  4.83 


Surface area filter dimensions 
for minimum flow rate  


m 
Length  4.00  2.50  2.50 


Width  3.00  1.50  2.00 


m2  Area  12.00  3.75  5.00 


NR. Of filter tanks required          1  1  1 


A rectangular SSF filter with dimensions of L x B = 2.50m x 2.00m will be selected based on the scenario's average 


filtration rate of 150 LPD. 


For the project a diameter of 0.5 m will be chosen for the rapid sand filter.   
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5. Activated  Carbon  Filter:  for more  information  about  activated  carbon  filter  see  §  4.2.3. Water  Treatment 


Process Point 5 


6. Chlorination: 


For villages where bacterial contamination and the risks are high, a dosage of 4.5 mg/l will be used. 
For villages where bacterial contamination and risks are low, a preventive dosage of 2.5 mg/l will be used.  


The  test  results  show  that  the  water  from  Amatopo  is  fairly  clean  and  does  not  have  a  high  bacterial 


contamination, so a dosage of 2.5 mg/l will be used.  


 


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 2.5 mg 


Demand per day: 26747 l/d 


Weight required per day: 26747 × 2.5 = 66868 mg ≈ 67 g 


Weight required per month (30 days): 67 × 30 = 2010 g ≈ 2 kg 


 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 0.8 kg 


7. Clear water tank: The clear water storage exists of 8 plastic tanks of 750 US Gallon, to be sufficient enough to 


serve the peak demand. 
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4.9 Kawemhakan 


 
Figure 73: Aerial view of Kawemhakan 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that the water 


quality parameters that are listed in Table 4‐16 need to be treated because they do not meet the standards of WHO/SWM 


or can be harmful for the operations by causing erosion etc.  


 
Table 33 Typical Water Quality parameters with WHO/SWM conformity issues 


Sample LOCATION 
  


WHO  Guideline 
value 


WHO 
Median 
Value 


Other 
Europe 
scientific 
research  


Value  needed  to 
reach standard 


Below [‐] or 
Above [+] Standard [%] 


PARAME
TER 


Unit  KAWEMHAKAN 


Min  AVG   Max 
Min/ 
Max 


Min/ 
Max 


Ka 
01 


Ka 
02 


 
Ka 
03 
 


Ka01  Ka02 


 
 


Ka03 
General     Ka01  Ka02  Ka03 


pH 
   5.1  *  4.77  6.5  7.5  8.5 


  
  


  
  


2.40   * 
2.73 


32‐   * 
36.4‐ 


Turbidity   NTU  6.4  *  1.3           < 5        1.4       28+   *  ‐ 


Carbon 
Dioxide 


)2(CO 
mg/l 80  64  * 


        
   < 50  30  14 


 
60+  28+ 


* 


E‐Coli 
(Faecal) 


KVE  4  8  4 
        


0 
     


N/A  N/A 


Ammoniu
m (NH4


+)  
mg/l  <0.10  *  <0.10 


  
      < 0.5     N/A  N/A  


Iron (Fe2+)  mg/l  0.055  0.237  0.91   
    < 0.3  N/A  N/A   N/A  


Taste/ 
smell/ 
color 


       
 


      N/A 
N/A 
 


N/A 
 


 


Values that are below the standard range is listed with the color blue in Table 4‐16. 


Values that exceed the standard range is listed with the color red in Table 4‐16. 
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The parameters listed in Table 4‐16 are parameters that do not meet the WHO/SWM standards for potable water in the 


10 villages and needs treatment1.  


 


For Kawemhakan the parameters that need to be treated are listed below: 


1. pH: The measured pH value is 5.10 and this should be brought back to WHO/SWM standards, which is between 


6.5 and 8.5. To be within  the  range,  the average  value of 7.5 has been  chosen. The difference  is 2.40 and 


exceedance rate is 32%. This can be treated with cascade aeration. 


 


2. Turbidity: The measured turbidity is 6.4 NTU. The GDWQ notes that turbidity should ideally be <1 NTU for water 


to be disinfected.  (WHO & other European scientific research. A global overview of national regulations and 


standards for drinking‐water quality). The difference is 5.4 & the exceedance rate is 540%. This parameter can 


be treated with slow sand filter. 


 


3. Carbon (CO2): The measured CO2 value is 80 mg/l. the standard according to WHO is 50 mg/l. The difference is  


30 mg/l and exceedance rate is 60%. This can be treated with the cascade aeration. 


 


4. E  –  Coli:  The measured  E  –  Coli  is  3  KVE.  This  parameter  can  be  treated with  chlorination.  (World Health 


Organization & European research, 2021). 


 


5. Color:    The  color  was  very  light  brown.  However,  this  parameter  does  not  need  treatment,  based  on 


sustainability design considerations this parameter is taken into account for cleaner water through the aeration 


cascade treatment step. 


 


6. Taste: The taste was not tested for Kawemhakan.  


 


7. Smell: The smell was not observed for Kawemhakan.  


 


8. Fe2+(Iron): The measured level is 0.055 mg/l. The SWM standard is < 0.1 mg/l. The WHO has no guideline value 


set. The median value is 0.3 mg/l. This parameter does not need any treatment. 


 


9. NH4+ (Ammonium): The measured NH4+ value is <0.10 mg/l. The WHO has no guideline value set. The median 


value is 0.5 mg/l. This means that the measured level is within the standard range. This does not need treatment. 


 


There are several types of water treatment method, but only some of the treatments that are\can be relevant 


for this report will be explained. The types of water treatment that mainly are going to be used are: 


sedimentation, filtration & disinfection. 


 


Parameters with needed treatment:  


Table 34 Parameters that need to be treated 


Parameters   Aeration: cascade  Slow sand filter  Chlorination  


pH  X      


Turbidity    X    


CO2  X       


E ‐ Coli        X 


Color\ Taste\ Smell   N/A  N/A  N/A  


 
1 Results of WQ data for Kawemhakan are slightly corrected compared with assessment report. 
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4.9.1 Process Flow  


The water source is a spring. A cascade will be installed as an aerator here, because the spring water that comes out of 


the ground might lack enough oxygen for the rest of the process. The treatment process is followed by slow sand filtration 


to bring the turbidity below the required standard. Chlorination step is added for safety sustainability reasons. All steps 


will make use of the available Grade Line (GL), which is favorable in Kawemhakan. Between the aeration and the rapid 


sand filtration step raw water storage will be installed and after the chlorination step the purified water will be stored in 


a clear water tank before serving the distribution network downstream.  


 


Some of the treatment steps intervene with the conditions of other steps, taking that into consideration the following 


process flow will be used. 


Spring


1. Spring 
water collection box/ 
Sedimentation tank


3. Downflow Slow Sand 
filtration


4. Chlorination


Clear water storage tank


2. Cascade Aeration


Raw water storage tank


Distribution network


 
Figure 74 Process Flow Diagram 
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Figure 75 Process Flow Scheme 
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4.9.2  Piping and Instrumentation Diagram 


 


Figure 76 Piping and Instrumentation Diagram A4 Format 
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Figure 77 Spring Intake Diagram for 60 LPD 


 


 
Figure 78 Spring Intake Diagram for 60 LPD Top view 
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4.9.3  Water Treatment Process 


The water treatment steps are:  


1. Sieve/ strainer: water from the spring is collected through a layer of gravel to prevent large soil particles and 


other substances to pass; 


 


2. Spring water collection box/ sedimentation: This serves to properly collect the groundwater coming out of the 


spring and hence it is temporary stored in the box, suspended solids will also settle as in a sedimentation tank 


to some extent. An example of the gravel layer sieve/ strainer and the spring water collection box is shown in 


Figure 2‐1. 


 


3. Cascade Aeration: The cascade aeration is to add Oxygen (O2) in the water and to simultaneously remove Carbon 


dioxide (CO2). See Figure 4‐46. 


 


 
Figure 79 Air/water ratio for different gas transfer systems and the gases that can be removed by the system 


 


 


 


 


 


 


 


 


 


 


 


 
 


   


Figure 80 Efficiency coefficient of different gases as a function of the weir height (h) (TU Delft OpenCourseWare, Aeration 
& Gas Stripping). 


Figure 81 Scheme of a cascade (TU Delft OpenCourseWare, Aeration & Gas Stripping). 
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Cascade design: 


Carbon Dioxide (CO2): 


For this design a fall height of 0.6 m is chosen. The CO2 gas removal efficiency according to Figure 4‐45 is 15%.  


The exceedance rate of CO2 of Kawemhakan is 60% (see Table 4‐16) 


The CO2 value of Kawemhakan is 80 mg/l. 


The WHO/ SWM norm is 50 mg/l. 


One cascade step will improve the quality of the water with 15% from 80 mg/l to 68 mg/l. 


The next step will improve the quality of the water further with 15% from 68 mg/l to 57.8 mg/l. 


The third and final step will improve the quality of the water further with 15% from 57.8 mg/l to 49.13 mg/l. 


Therefore,  there  are  3  steps  necessary  to make  the water  acceptable  according  to WHO/  SWM  standards 


regarding CO2. 


Dissolved Oxygen (O2): 


With  the designed  cascade of 0.6 m per  step,  the benefit will be  also  for  the dissolved oxygen  content of 


Kawemhakan.  Although  the  O2  value  of  Kawemhakan  has  not  been  measured,  the  advantage  from  the 


installation of an aeration treatment step by a cascade for oxygen levels in the water will be calculated as follow: 


The O2 gas increase efficiency according to Figure 4‐45 is 36%.   


 


The maximum possible O2 value of Kawemhakan is 8 mg/l at a temperature of 25 ℃ ( (Horti Advies Ferry Klap 


B.V., 2010) 


The O2 gas increase efficiency of the last cascade step will be 100% + 36% = 136% 


The O2 gas value of the last cascade step will be 
.


 5.88 mg/l 


 


The O2 gas value of the second cascade step will be 
.


.
 4.32 mg/l 


 


The O2 gas value of the first cascade step will be 
.


.
 3.18 mg/l 


 


Because oxygen levels may be lower than this, the 3 cascade steps necessary for CO2 might not be enough for 


increasing the oxygen content to desired levels. 


Together with the water falling from the outlet pipes from the spring (the height difference between the outlet 


pipe and the outflow of the spring box is 60 cm) and from the last cascade step into the raw water storage tank 


(also 60 cm) an extra additional cascade step will be installed for dissolved oxygen. See Figure 4‐41 and Figure 


4‐42 


 


For the oxygen level these 4 cascade steps together with the inlet and outlet of the spring box, the total of 6 


steps is considered to be sufficient. See calculations below: 
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The O2 gas value of the fourth cascade step will be 
.


.
 2.34 mg/l; 


 


The O2 gas value of the fifth cascade step will be  
.


.
 1.72 mg/l; 


 


The O2 gas value of the sixth cascade step will be 
.


.
 1.26 mg/l; 


 


The starting oxygen value of the water of Kawemhakan may be as low as 1.26 mg/l for an optimal oxygen level 


in the water (both scenarios).  


4. Slow sand filter: For more in depth information about the slow sand filter see paragraph 4.1 Kwamalasamutu.  


The filtration rate is between 0.1 and 0.36 m3/h 


 


 


 


 


 


   







Deliverable #3. Basic Concept Design – Water access  


  Page 119 


Table 35 Calculations of the slow sand filter 


Slow Sand Filtration  Unit     60 LPD 


Water demand  m3/h     0.89 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     8.90  2.47  3.87 


Filter dimensions for 
minimum flow rate 


(rectangular) 


m 
Length  4.00  2.00  2.00 


Width  2.30  1.30  2.00 


m2  Area  9.20  2.60  4.00 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   1.68  0.89 


  
Diameter filter   3.37  1.77 


Diameter filter 
(average) 


2.57 


         150 LPD 


Water demand  m3/h     2.23 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     22.30  6.19  9.70 


Surface area filter 
dimensions for minimum 


flow rate  


m 
Length  5.60  3.10  3.50 


Width  4.00  2.00  3.00 


m2  Area  22.40  6.20  10.50 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   2.66  1.40 


 


Diameter filter   5.33  2.81 


Diameter filter 
(average) 


4.07 


Diameter filter chosen 
(average 60 LPD and 150 


LPD) 
m     3.50 


 


A rectangular SSF filter with dimensions of L x B = 3.50m x 3.00m  is selected based on the scenario's average 


filtration rate of 150 LPD. 


 


5. Raw water storage:  


The raw water will first be collected in a concrete storage tank and from here it will be transported to plastic 


water tanks. The water will be transported through a 4” pipe to the plastic tanks. A total of 8 plastic tanks of 


750 US Gallon will be used for the storage. The 4” pipe will be connected to the plastic water tanks by means 


of 2" pipes. Through the plastic water tanks the water will be further filtered through a slow sand filter. The 


raw water storage is also equipped with outlet gutter and drain tubes for the drainage of excess water.  
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Concrete storage tank dimensions: 


Scenario 1: Low Demand 


The total need for raw water storage based on raw water storage tanks need (60 LPD) is 20.51 m3. 


Effective storage of the tank will be L x B x H = 6.25 m x 3.00 m x 1.10 m. The actual height of the storage tank 


will take into account the 0.3 m losses and will be 0.2 m below the ceiling. The dimension of the tank will be 6.25 


m x 3.00 m x 1.60 m.  


 


Scenario 2: High Demand 


The total need for raw water storage based on raw water storage tanks need (150 LPD) is 44.58 m3 


Effective storage of the tank will be L x B x H = 6.25 m x 3.20 m x 1.10 m. The actual height of the storage tank 


will take into account the 0.3 m losses and will be 0.2 m below the ceiling. The dimension of the tank will be 6.25 


m x 3.20 m x 1.60 m.  


 


6. Chlorination:  


For villages where bacterial contamination and the risks are high, a dosage of 4.5 mg/l will be used. 


For villages where bacterial contamination and risks are low, a preventive dosage of 2.5 mg/l will be used.  


 


The  test  results  show  that  the water  from  Kawemhakan  is  fairly  clean  and does not have  a high bacterial 


contamination, coming from the ground means that the contamination risks are low, so a dosage of 2.5 mg/l will 


be used.  


 


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 2.5 mg 


Demand per day: 53494 l/d 


Weight required per day: 53494 × 2.5 = 133735 mg ≈ 134 g 


Weight required per month (30 days): 134 × 30 = 4020 g ≈ 4.02 kg 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 1.62 kg 


7. Clear water tank: The clear water storage exists of 16 plastic tanks of 750 US Gallon, to be sufficient enough to 


serve the peak demand. 
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4.10  Kumakapan 


 
Figure 82 Aerial view of Kumakapan 


Based on the implications of the water quality results found in paragraph 2.1 and chapter 3, it is identified that the water 


quality parameters that are listed in Table 4‐18 need to be treated because they do not meet the standards of WHO/SWM 


or can be harmful for the operations by causing erosion etc.  


 
Table 36 Typical Water Quality parameters with WHO/SWM conformity issues 


  Sample LOCATION 
WHO/ SWM 


Guideline value 


WHO 
Median 
Value 


Other 
Europe 
scientific 
research 


Value needed to 
reach standard 


Below [‐] or 


Above [+] 
Standard [%] 


Parameter  Unit  Kumakapan  Min
. 


AVG. 
Max
. 


Min
. 


Max
. 


Min
. 


Max
. 


Ku01  Ku02 
Ku0
1 


Ku02 
 


General  ADEK  4.77  *   


pH    5.12 


1.3 
* 


* 
6.5  7.5  8.5          2.73    36‐   


 


 


Turbidity  NTU  5  9       < 1      0.3    30+     


)2Carbon Dioxide (CO  mg/l 22  46          < 50           


E‐Coli (Faecal)  KVE  <0.10  *        0           


Ammonium (NH4
+)  mg/l 


<0.10 


0.91 
* 


0.32 
      < 0.5           


 


 


Iron (Fe2+)  mg/l  1.21  0.88  < 0.1    N/A  0.810  0.219  81+  22+ 
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The water  intake  source  for Kumakapan  is a  shallow well. The water quality  results  from  the  river are used  for  the 


treatment process. 


 


Values that  do meet the standard standard range are listed with the color blue in Table 4‐16. 


Values that do not meet the standard range are listed with the color red in Table 4‐16. 


The parameters listed in Table 4‐18 are parameters that do not meet the WHO/SWM standards for potable water in 


the 10 villages and needs treatment. 


For Kawemhakan the parameters that need to be treated are listed below: 


1. pH: The measured pH value  is 4.77 and  this should be brought back  to WHO/SWM standards, which  is 


between 6.5 and 8.5. To be within the range, the average value of 7.5 has been chosen. The difference is 


2.73 and rate is 36% below the standard. This can be treated with spray aeration. 


 


2. Turbidity: The measured turbidity is 1.3 NTU. The GDWQ notes that turbidity should ideally be <1 NTU for 


water to be disinfected. ( (World Health Organization & European research, 2021). The difference is 0.3 & 


the exceedance rate is 30%. This parameter can be treated with slow sand filter. 


 


3. E – Coli: The measured E – Coli is 22 KVE. This parameter can be treated with chlorination. (World Health 


Organization & European research, 2021). For safety reasons chlorination will be used to disinfect the water. 


 


4. Color: The color was observed  for Kumakapan  (very  lightbrown). The water  from  the  shallow wells are 


mostly clean, it has less possibilities for contamination and therefore the color does not need to be treated. 


 


5. Taste: The taste was not tested for Kumakapan.  


 


6. Smell: The smell was not observed for Kumakapan.  


 


7. Fe2+(Iron): The measured  level  is 0.91 mg/l. The SWM standard  is < 0.1 mg/l. The WHO has no guideline 


value set. The median value is 0.3 mg/l. This parameter can be treated with spray aeration and slow sand 


filter.  


 


There are several types of water treatment method, but only some of the treatments that are\can be relevant for 


this report will be explained. The types of water treatment that mainly are going to be used are: sedimentation, 


filtration & disinfection. 


 


Parameters with needed treatment:  


Table 37 Parameters that need to be treated 


Parameters   Aeration: spray  Slow sand filter 
Activated  Carbon 
Filter 


Chlorination  


pH  X        


Turbidity    X      


Fe2+  X  X      


E ‐ Coli          X 


Color\ Taste\ Smell  N\A  N\A  N\A  N\A 
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4.10.1 Process Flow  


The water source  is a shallow well. Spray aerators will be  installed as an aerator here, because the water might  lack 


enough oxygen for the rest of the process. The treatment process is followed by slow sand filtration to bring the turbidity 


below  the  required  standard  and  to  remove  the  oxidized  iron  after  aeration.  Chlorination  step  is  added  for  safety 


sustainability reasons. After the chlorination step the purified water will be stored in a clear water tank before serving 


the distribution network.  


 


Some of the treatment steps intervene with the conditions of other steps, taking that into consideration the following 


process flow will be used:  


1. Aeration Spray 


2. Downflow Slow Sand 
filtration 


3. Chlorination


Clear water storage tank


Distribution network


Shallow well with 
strainer


Raw water storage tank


 
Figure 83 Process Flow Diagram 
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Figure 84 Process Flow Scheme 
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4.10.2 Piping and Instrumentation Diagram 


 


Figure 85 Piping and Instrumentation Diagram A4 Format 


4.10.3 Water Treatment Process  


The water treatment steps are:  


1. Strainer: water from the shallow well is collected through a pump with a layer of gravel pack to prevent large 


soil particles and other substances to pass. 


 


2. Spray Aeration 


Spray aerators: 
Scenario 1: Low Demand (60 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 0.18 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s   


Number of nozzles required: 
.


.
 = 0.64  1 


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 60 LPD = 0.11 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 0.2  1 
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Scenario 2: High Demand (150 LPD) 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 0.44 l/s 


Capacity sprayer: 1 m3/h = 0.28 l/s 


Number of nozzles required: 
.


.
 = 1.57  2  


 


Diameter nozzle = 1” , to prevent “clogging” 


Capacity intake pump 150 LPD = 0.44 l/s 


Capacity sprayer: 3 m3/h = 0.84 l/s 


Number of nozzles required: 
.


.
 = 0.52  1 


 


For Kumakapan 1 sprayer will be used.  


The sprayers will be installed directly above the raw water tank. 


 


3. Raw water storage: The raw water storage exists of 2 plastic tanks of 750 US Gallon, to be sufficient enough to 


serve the treatment process continuously 24/7. 


For alternative options for water storage tanks see  Figure 4‐15 & Figure 4‐16 


 


4. Slow sand filter: For more in depth information about the slow sand filter see paragraph 4.1 Kwamalasemutu.  


 


The filtration rate is between 0.1 and 0.36 m3/h 


 


Table 38 Calculations of the slow sand filter 


Slow Sand Filtration  Unit     60 LPD 


Water demand  m3/h     0.11 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     1.10  0.31  0.48 


Filter dimensions for 
minimum flow rate 


(rectangular) 


m 
Length  1.10  0.62  0.70 


Width  1.00  0.5  0.70 


m2  Area  1.10  0.31  0.49 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   0.59  0.31 


 
Diameter filter   1.18  0.62 


Diameter filter 
(average) 


0.90 


         150 LPD 


Water demand  m3/h     0.26 


Filter height  m     3 


Filtration rate     Min.  Max.  Average  


Filtration rate  m/h     0.1  0.36  0.23 


Surface area filter  m2     2.60  0.72  1.13 
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Surface area filter 
dimensions for minimum 


flow rate  


m 
Length  2.00  0.9  1.00 


Width  1.30  0.8  1.20 


m2  Area  2.60  0.72  1.20 


NR. Of filter tanks 
required  


     
 1  1  1 


Filter dimensions for 
minimum flow rate 


(cylindrical) 
m 


Radius filter   0.91  0.48 


 


Diameter filter   1.82  0.96 


Diameter filter 
(average) 


1.39 


Diameter filter chosen 
(average 60 LPD and 150 


LPD) 
m     1.10 


 


A rectangular SSF filter with dimensions of L x B = 1.20m x 1.00m  is selected based on the scenario's average 


filtration rate of 150 LPD. 


 


5. Chlorination 


For villages where bacterial contamination and the risks are high, a dosage of 4.5 mg/l will be used. 
For villages where bacterial contamination and risks are low, a preventive dosage of 2.5 mg/l will be used.  


The  test  results  show  that  the  water  from  Kumakapan  is  not  clean  and  does  not  have  a  high  bacterial 


contamination, so a dosage of 4.5 mg/l will be used.  


 


Scenario 2 ‐ High Demand (150 LPD) 


Weight required per 1 l water: 4.5 mg 


Demand per day: 6319 l/d 


Weight required per day: 6319 × 4.5 = 28435.5 mg ≈ 28.4 g 


Weight required per month (30 days): 28.4 × 30 = 852 g ≈ 0.85 kg 


For scenario 1 – low demand (60 LPD) the required weight per month is ≈ 0.34 kg 


 


6. Clear water tank: The clear water storage exists of 2 plastic tanks of 750 US Gallon, to be sufficient enough to 


serve the peak demand. 
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5. Civil Engineering structures 
 


In this paragraph the structural designs are presented such as the water tanks, storage & offices, towers, up flow slow 


sand filter, types of output units, rainwater cellar storage etc. 


 


 


Figure 86 Water Tanks On Concrete Floor 
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Figure 87 a) Up flow Rapid Sand Filter b) Down Flow Sand Filter 


 


 


 
Figure 88 Storage and Office Building Without Fencing 
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Figure 89 Storage and Office Building with Fencing 
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Figure 90 Rainwater cellar storage 
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Figure 91 Rainwater Cellar floor plan 
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Figure 92 Steel Water Tower 
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Figure 94 Public Sanitary Facility 


Figure 93 Water storage tanks with spray aerators 
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Figure 95 Tap point 1 


 


Figure 96 Tap Point 2 
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Figure 97 Tap point 3a 


 
Figure 98 Tap Point 3b 
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Figure 99 Surface water intake 
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6.  Water Supply System Network 


6.1 Transmission Pipeline 


Hence the intake source is the spring collection box and it is incorporated and connected with the filter emplacement, 


there is no transmission pipeline in Kawemhakan. 


6.2 Process Piping Network 


See Process Flow Diagram (PFD) and Piping and Instrumentation Diagram (PID) in previous chapter. 


The head  loss based on gravitational  flow of  the different  treatment  steps  is  from 41.6 m  LRP minus 28 m  LRP  for 


Kawemhakan.  


6.3 Distribution Pipeline Network 


6.3.1 Distribution Pipeline Network Kwamalasemutu 


 


 
Figure 100 Elevation profile Kwamalasemutu Location 1 
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Figure 101 Elevation profile Kwamalasamutu Location 1 


 
Figure 102 Elevation profile Kwamalasamutu location 2 


 


(1)
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Figure 103 Elevation profile Kwamalasamutu 
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Figure 104 Overview of Elevations in Water Supply Network with pipeline sizes of Kwamalasamutu 
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Figure 105 Overview of Elevations in Water Supply Network with pipeline sizes of Kwamalasamutu (zoomed in) 
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Figure 106 Indicative Diameter & Pressure of pipelines within network of Kwamalasamutu [m LRP] 
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6.3.2  Distribution Pipeline Network Sipaliwini 


 
Figure 107 Elevation profile Sipaliwini 


 


 
Figure 108 Overview of Elevations in Water Supply Network with pipeline sizes of Sipaliwini 
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Figure 109 Indicative Diameter & Pressure of pipelines within network Sipaliwini [m LRP] 
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6.3.3  Distribution Pipeline Network Alalapadu 


 


 
Figure 110 Elevation profile Alalapadu 
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6.3.4  Distribution Pipeline Network Apetina  


 
Figure 111 Elevation profile Apetina 
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Figure 112 Overview of Elevations in Water Supply Network with pipeline sizes of Apetina 
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Figure 113 Indicative Diameter & Pressure of pipelines within network Apetina [m LRP] 
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6.3.5  Distribution Pipeline Network Pelélé Tepu 


 
Figure 114 Elevation profile Pelelu Tepu 
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Figure 115 Overview of Elevations in Water Supply Network with pipeline sizes of Pelelu Tepu 


 


 
Figure 116 Overview of Elevations in Water Supply Network with pipeline sizes of Pelelu Tepu (zoomed in) 
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Figure 117 Indicative Diameter & Pressure of pipelines within network Pelelu Tepu [m LRP] 


 


 







Deliverable #3. Basic Concept Design – Water access  


  Page 153 


6.3.6  Distribution Pipeline Network Palumeu 


 
Figure 118 Elevation profile Palumeu location 1 


 
 


   


Figure 119 Elevation profile Palumeu location 1 
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Figure 120 Elevation profile Palumeu location 2 


 


 


Figure 121 Elevation profile Palumeu location 2 
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Figure 122 Overview of Elevations in Water Supply Network with pipeline sizes of Palumeu 


 


 
Figure 123 Indicative Diameter & Pressure of pipelines within network Palumeu [m LRP] 
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6.3.7 Distribution Pipeline Network Curuni 


 


 
Figure 124 Elevation profile Curuni 


 


 


0.0


2.6


0.1


3.5
2.9 3.3 2.9


2.1
2.9 2.9


3.5


8.2
7.8


4.6


2.9


5.5


7.8 7.9
7.2


8.0


6.5 6.3


0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0


0m
; W


A
T


E
R


L
E


V
E


L
 1


40
22


3…


23
m


; T
oi


le
t


46
m


; G
ro


un
d 


le
ve


l/
Pa


th
 1


5


83
m


; G
ro


un
d 


le
ve


l/
Pa


th
 1


3


10
3m


; G
L


09


13
2m


; T
ap


 1
4


14
0m


; T
ap


 1
3


15
6m


; G
ro


un
d 


le
ve


l/
P


at
h 


11


17
1m


; C
re


ek
 (


N
o 


w
at


er
)


18
0m


; G
ro


un
d 


le
ve


l/
P


at
h 


10


19
8m


; T
ap


 1
2


23
4m


; S
ol


ar
 p


an
el


 (
N


ot
 f


in
is


h)


27
0m


; S
to


ra
ge


 r
oo


m
 f


or
 p


et
ro


l


29
8m


; E
ye


 o
bs


er
va


ti
on


 (
H


ig
he


st
…


33
5m


; T
ap


 p
un


t s
ch


oo
l


42
2m


; G
L


 3


48
4m


; G
ro


un
d 


le
ve


l/
A


ir
st


ri
p


49
5m


; G
ro


un
d 


le
ve


l/
P


at
h


54
0m


; G
ro


un
d 


le
ve


l/
P


at
h


55
2m


; T
ap


 4


56
1m


; T
ap


 5


56
9m


; G
ro


un
d 


le
ve


l


E
le


va
ti


on
 [


m
 L


R
P


]


Distance [m]/ Location


Elevation profile Curuni


Groundlevel


South North/ West


Solar 
panels







Deliverable #3. Basic Concept Design – Water access  


  Page 157 


 
Figure 125 Overview of Elevations in Water Supply Network with pipeline sizes of Curuni 


 


 


Figure 126 Indicative Length of Diameter & Pipeline within network of Curuni [m LRP] 
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6.3.8  Distribution Pipeline Network Amatopo 


 
Figure 127 Elevation profile Amatopo 
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Figure 128 Overview of Elevations in Water Supply Network with pipeline sizes of Amatopo 
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Figure 129 Indicative Length of Diameter & Pressure within network of sizes of Amatopo 
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6.3.9 Distribution Pipeline Network Kawemhakan 


 


The distribution network starts with the clear network tank (bottom elevation level is 28 m LRP). See elevation profile. 


 


 


Figure 130 Elevation profile 
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Figure 131 Overview of Elevations in Water Supply Network with pipeline sizes of Kawemhakan 


 


 


Figure 132 Indicative Length of Diameter & Pressure within network of sizes of Kawemhakan 
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6.3.10 Distribution Pipeline Network Kumakapan 


 


 
Figure 133 Elevation Profile Kumakapan 
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Figure 134 Overview of Elevations in Water Supply Network with pipeline sizes of Kumakapan 


 


 


Figure 135 Indicative Length of Diameter & Pressure within network of Kumakapan [m LRP] 
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6.4 Service Connections and Output Units 


 


 


Figure 136 Pipelines with 3/4 " diameter ‐ Service lines to connection/tap (19 mm) 
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Figure 137 Overview of Unit‐Head loss situation per pipeline (peak demand) 
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Figure 138 Overview of Flow in pipelines [l/s] 
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6.5 Sanitation and Wastewater Facility 


In  this  project  every  output  unit’s will  be  utilized with  a waste water  processing  facility.  This  grey water might  be 


hazardous if no properly handled and taken care of. Disposal will be done by means of a soak away where the grey water 


is infiltrated in the soil or led to a location where it will not be if any harm. 


Where the terrain has a sufficient  infiltration (sandy soils), a pit will be dug with an area of 1x1x1 m filled with  larger 


gravel, stones or rocks. The layer with the larger ones will be at the bottom and the layer will be topped with smaller 


ones. 


Where a soak away is appropriate for wastewater treatment. The most practical and secure method of disposal for areas 


where a soak away is impractical due to rocky or other types of soil is, and hence none of the villages consist of existing 


sewer systems, at least 2" disposal pipe can be constructed and directed towards the sewer, river, creeks, or bushes.  


The contractor will be obliged to test the infiltration rate first prior to implementing the soak away. If the peak demand 


per output unit is not infiltrated timely into the soil, the soak away will not be sufficient and the drain disposal towards a 


proper location will be implemented.  


If the peak demand is almost dissipated into the soil, a larger soak away pit might be considered.
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7. Economical and Financial Consideration and Budget 
The cost estimate gives an indication of the conceptual design of the system and the different components to be considered. Below is an idea of what components might/will 


be necessary to include in the conceptual design. The power supply will rely on the solar energy component of project and some adjustments for connection and safety might 


be included. 


 
Table 39: Total capital cost per community  


Parameter Kwamalasamutu Sipaliwini Alalapadu Apetina Palumeu Peleloe Tepoe Amatopo Coeroeni Kawamhakan Kumakapan TOTAL 


Mobilisations and logistics 91 086 147 401 127 319 59 763 52 822 59 763 56 753 42 868 93 569 12 918 744 263 


Intake/Source 14 252 11 408 12 855 15 304 12 856 8 452 839 839 10 706 605 88 116 


Treatment Plant 34 631 13 695 24 379 24 313 32 363 38 537 58 649 77 688 31 837 13 811 349 901 


Distribution 393 164 124 898 97 434 181 835 162 743 240 681 62 461 53 148 90 061 30 026 1 436 451 


Power Supply 987 658 658 986 658 987 329 329 1 987 329 7 907 


Housing, Safety and Sustainability 
46 776 17 039 22 171 27 138 22 171 38 191 10 164 10 164 53 289 8 750 255 855 


Labor (20%) 174 269 94 530 85 445 92 802 85 084 115 983 56 758 55 511 84 434 19 932 864 748 


Equipment logistics (14%) 
81 325 44 114 39 874 43 307 39 706 54 126 26 487 25 905 39 403 9 302 403 549 


Provisional (10%) 125 473 68 061 61 520 66 817 61 260 83 508 40 866 39 968 60 793 14 351 622 619 


Contingency (10%) 83 649 45 374 41 014 44 545 40 840 55 672 27 244 26 645 40 529 9 567 415 079 


Other risks (15%) 125 473 68 061 61 520 66 817 61 260 83 508 40 866 39 968 60 793 14 351 622 619 


TOTAL 1 171 086 635 240 574 190 623 627 571 764 779 407 381 417 373 033 567 399 133 942 5 811 106 


 


The following tables include an estaimted cost for operation and maintenance tasks in Kawamhakan. The value accrues to nearly 5% of the Capex per year.  
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Table 40 Cost Estimate overview (1) 


ID  Part/ Component 
Maintenance  


Need/Consideration 
Schedule  


(Frequency) 
Person in charge of maintenance  Specification  Costs per year 


           
Unskilled 
 (local) 


Skilled  
(trained local) 


Expert (external)       


1  Regular Maintenance                     $       6,007.50  


   Transmission/Distribution Network  Leakage Inspection/Reporting  Weekly    x       $208.00  


   Pump  Inspection/Report      x       $208.00  


   Aerator Sprayer  Inspection      x       $208.00  


   Aerator Cascade  Inspection      x       $208.00  


   Raw Water Tank  Cleaning/Inspection      x       $208.00  


   Activated Carbon Filter  Inspection      x    Check/test GAC    $208.00  


   Chlorination System  Inspection      x    Chlorine Refill   $208.00  


   Clear Water Tank  Inspection      x    Disinfection   $208.00  


   Treatment plant/ Terrain  Raking/Cleaning  Daily  x      Daily house holding   $2,187.50  


   Rapid Sand Filter  Backwash/Inspection    x         $500.00  


   Float incl. Gravelpack  Lubricate    x         $500.00  


   Office & Storage Shed  Sweeping/ Mopping    x         $500.00  


   Sanitary facility  Disinfecting    x         $500.00  


   Drain/ Soak Away  Clog Controle  Monthly    x       $48.00  


   Output Unit/ Tap  Inspection/Report  6 Months    x       $8.00  


   Lighting/ fixture  Inspection/Reporting      x       $20.00  


   Transmission/Distribution Network  Inspection/Reporting      x       $20.00  


   Tower  Inspection/Reporting      x       $20.00  


   Roof  Leakages Inspection    x         $20.00  


   Concrete rot  Inspection/Reporting      x       $20.00  


 
Table 41 Cost Estimate Overview (2) 


ID  Part/ Component 
Maintenance  


Need/Consideration 
Schedule  


(Frequency) 
Person in charge of 


maintenance 
Specification 


Material Costs per 
year 


2  Minor Maintenance/ Repairs               $2,920.00  


  Tools  Replacement  6 Months  x         $200.00  


  WQ Monitoring  Sampling/ Labtest      x  x  1 before/1 after treatment, 1‐4 in Distribution 
network 


 $2,000.00  


  Aeration Nozzle  Clog Controle      x       $30.00  
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ID  Part/ Component 
Maintenance  


Need/Consideration 
Schedule  


(Frequency) 
Person in charge of 


maintenance 
Specification 


Material Costs per 
year 


  Drain/ Soak Away  Clog Controle      x       $200.00  


  Lighting/ fixtures  Replacement of lamps      x       $200.00  


  Transmission/Distribution 
Network 


Clog Controle      x       $100.00  


  Valves  Inspection      x       $20.00  


  Roof  Repairs    x  x       $100.00  


  Tower  Inspection    x         $40.00  


  Access Bridge  Inspection/Conservation  Yearly    x       $10.00  


  Float incl. Gravelpack  Lubricate  Yearly    x       $20.00  


3  Major Maintenance/ Repairs               $7,416.67  


  Pump  Replacement  Once in 10 
years 


    x     $600.00  


  Aeration Nozzle   Replacement      x       $100.00  


  Aerator Sprayers  Replacement      x       $100.00  


  Aerator Cascade  Leakage Repair      x       $300.00  


  Raw Water Tank  Leakage Repair      x       $500.00  


  Rapid Sand Filter  Replacement      x       $1,000.00  


  Output Unit/ Tap  Replacement      x  x     $208.33  


  Drain/ Soak Away  Clog Controle/ Replacement        x     $208.33  


  Transmission/Distribution 
Network 


Pipe Burst Replacement        x     $1,500.00  


  Tower  Conservation/Replacement items        x     $500.00  


  Roof  Conservation    x  x       $500.00  
 


Fencing & Netting  Replacement    x  x       $300.00  
 


Concrete rot  Repair      x  x     $100.00  
 


Chlorination System        x       $200.00  
 


Activated Carbon Filter  Replacement  6 months    x    "Refill Granular Activated Carbon   $800.00  


  Clear Water Tank  Leakage Controle  Yearly    x       $500.00  


4  Total                     $    10,336.67  
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Table 42: Total estimate OPEX for Kawamhakan  


SUB-TOTAL REGULAR MAINTENANCE   $     6,007.50  


SUB-TOTAL MATERIAL COST INCLUDING LABOR (30%)   $   13,437.67  


SUB-TOTAL EQUIPEMENT AND LOGISTICS (20%)  $       2,067.33  


SUB-TOTAL PROJECT COSTS PRIOR TO PROFIT   $   21,512.50  


PROVISIONAL SUM (10%)  $       1,033.67 74 


UNFORSEEN (10%)  $       1,550.50  


CONTRACTORS PROFIT AND RISKS (15%)  $     3,226.88  


TOTAL COST PER YEAR  $   27,323.54  


       


TOTAL COST PER MONTH  $     2,276.96  


   


KAWEMHAKAN COST ESTIMATE $567 399  


      4.8% 


 


With this value a rough estimation was done for the rest of the communities. This value is under review to optimize activities and costs.  


Table 43: Estimated OPEX values for all 10 communities 


 
Kwamalasamutu Sipaliwini Alalapadu Apetina Palumeu Peleloe Tepoe Amatopo Coeroeni Kawamhakan Kumakapan TOTAL 


OPEX $56 393.38  $30 589.86  $27 650.01  $30 030.65  $27 533.18  $37 532.20  $18 367.03  $17 963.32  $27 323.00  $6 449.95  $279 832.58 
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8.  Implementation, Management and Sustainability 


8.1  Implementation 


After the design phase is completed and the conceptual designs have been approved, the tender documents will 


be prepared. All 10 projects will be separately contracted or clustered according to procedures, which is yet to 


be decided by  the client MNH  (Government of Suriname) and  the donor  IDB. This will either be contracting 


procedures based on local law (AWS/ UWS and installation regulations) or IDB procurement procedures. When 


all the feedback is processed, specifications, specification drawings and Bill of Quantity (BoQ) will be finalized. 


It  is  important for qualitative good prepared project executions that there  is an optimal  interaction with and 


involvement of the traditional village management, authorities and villagers to ensure smooth implementation. 


It will be encouraged that as much as possible and available local materials and labor will be used.  


Identified materials that are locally available are among others: 


1. Wood (especially durable hard wood such as Wakapou) 


2. Gravel  


3. Sand 


Identified labor and support from the villagers are among others: 


1. Unskilled labor 


2. Cooking/ chefs  


3. Cleaning and laundry services 


4. Housing (for external workers and contractors personnel) 


5. Storage of material and equipment 


6. Security  


7. Local transport (Canoe boat) 


8. Translators  


9. Locally available vegetables and (bush) meat/fish 


 


Incorporation of existing water supply system components 


In some of the villages like Kwamalasamutu, Sipaliwini, Amatopo, Kawemhakan and Apetina, there are existing 


water supply system features. 


 


Even though it looks like a cost‐effective consideration to include those components into the new system, it is 


strongly  recommended  not  to  do  so.  Unlike  telecommunication  and  electrification  systems  where 


incorporation of existing components may be easy, a water supply system acts like one complete “organism”. 


Incorporation of parts and pipelines that are not 100% safe, will have negative effects on the whole system.  


The existing components observed in those villages are unfortunately either not complete, not sufficient and/or 


subject  to erosion,  leakages and discontinuous pressure/  service. This  represents a major  risk  for  the new 


system if incorporated without further accurate inspection and evaluation of suitability to reuse. 


 


To ensure and guarantee at least 20 years sustainability and durability of the new system, it is very important 


that any old and new water  supply  system are properly and accurately  tested on water quality  (especially 


bacterial contaminants) and any possible leakages. 


To allow for eventual incorporation, in the specification documents the contractor will be assigned to rigorously 


evaluate any possible part or component to be included. 


Water quality sample and pressure tests will be mandatory.  


Another very important challenge is the fact that specific, prudent and accurate asset data and management 


documentation is absent in all hinterland (water supply) systems. 
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Therefor  there  is  no  reliable  information  of  installation  dates,  dimension  and  material  use,  conditions, 


maintenance  regime  and  frequency,  interventions, breakages  and  leakages patterns  and  repairs, bacterial 


contaminations and pipe installation depths and erosion etc. 


This is of course crucial to determine if any part or component is to be included. 


8.2  Management and Sustainability 


Proper and early  involvement of  local stakeholders throughout the entire project  is very  important for good 


operations,  maintenance  and  management  of  the  investment.  This  will  create  necessary  ownership  and 


understanding which is crucial for sustainability of the water supply system. 


As much as possible  locals will be  involved  in the maintenance of the system together with technicians from 


especially the ministry of NH (NHDW). Because it takes a lot of time and resources for workers to come from 


Paramaribo to repair and correct eventual issues with the system. Proper and timely service and maintenance 


is  therefore very  important  for  crucial prevention. Therefore,  locals will be  trained and made aware of  the 


functioning of the system and the operations and maintenance need.  


Another  important  factor  is  the availability of  the necessary  tools, equipment and spare parts  to be able  to 


correct as much as possible and as  soon as possible. The design of  the  system  is  therefore also done with 


sustainability in mind utilizing as much as possible local materials, simple as possible designs and as durable as 


possible constructions.  


Roof shingles made of locally accessible resources, Walaba wood, will be used to construct the roof. The benefits 


of using shingles produced from materials that can be found locally are the following: 


 Locals can profit from it/ benefits local communities. 


 It's made of durable wood which is also moisture resistant. 


 It prevents Termites  


 Materials transportation costs are little to non‐existent. 


 Lower costs for maintenance and replacement which can be done with local material and by locals.  


If the know‐how for maintenance and replacement is not available, they will be trained. 


 


However, the Walaba shingles made of Walaba wood used a lot as roofing, due to its wooden aspect, there must 


be handled with caution in case open fires nearby. 


 


In the design crucial components as rapid sand filter, chlorination dose facilities etc. will be doubled, so that in 


case of out of service due to regular maintenance or major repairing and/or failure, there is another one that 


can  serve  for  the  time being and  for  the management of  the  system  to provide correction of  replacement. 


Doubling of the components will also reduce the load by half and by that increase the technical life expectancy 


and durability of the system. 


 


Contractors will also be obliged to train, guide and guarantee troubleshooting during multiple years.  


Together with the last aspect and the strong commitment of the ministry to regularly inspect and support by 


their expertise  the sustainability of  the water supply systems will have a much better chance  than previous 


investment in the past in the hinterland.  


 


Strategic combination and collaboration with the other project components especially the solar energy system 


management gives huge chances for synergetic support from both system management to each other. Especially 


to join forces, transportation, resources and facilities and technical expertise is important for the sustainability 


of all 3 supply system components of the projects, in energy, water and telecommunication. 


 


Special topic of interest in Kawemhakan will be the inspections, operations, cleanings and maintenance of the 


upgraded spring.  


A global estimation of the operations and maintenance costs are between 5% and 10% of the capital cost per 


year.  


The WQ monitoring plan is crucial for proper execution.  
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This consist of the following aspects: 


- Monthly monitoring of simple physical parameters, DO, pH, Turbidity etc.  


 For this, a handheld field‐testing device may be sufficient. 
- Testing water quality on biological contaminants every 6 months and 


- Complete physical and chemical water quality testing every 2 years. 


  
The  implementation and the results of the WQ monitoring plan should be documented clearly  in a separate 


section of the log book.  


8.2.1 Training 


Training components will be among others: 


1. The awareness of the choices made of the water supply system 


2. Operations, different components and how they work 


3. Maintenance need for the rapid sand filter and the slow sand filter 


4. Proper handling of output units, water and wastewater 


5. Troubleshooting and what to do if there are issues 


6. Practical on the job training 


7. Water quality sampling and monitoring 


Besides  these  topics  for more  technical people  involved a general  training module  is crucial  for all villagers. 


Which are: 


8. Water and water borne diseases 


9. Importance of wastewater handling 


10. Water conservation 


8.2.2 Warranties 


Contractors will be obliged to give warranties  for all crucial  import components and parts. These warranties 


must be practical and workable for the local management and or NHDWV to utilize in times of problem. 


8.2.3 Service and Maintenance 


Contractors will be obliged to provide necessary service tools and crucial spare parts. Together with this all the 


operation manuals and instructions will be compiled and simply presented and stored in local language and in 


Dutch. This will be secured and presented in big flyers or brochures on the wall in the office.  


The contractor will have to offer in his bid a multi‐year (yet to be decided) service contract to guarantee proper 


technical guidance and support for a sustainable management of the water supply system.  


8.2.4 Tools and Spare Parts 


The contractor will provide the following tools and spare parts: 


1. Simple tools to measure water quality 
2. Simple tools to service and maintain the source 
3. Simple tools to service and maintain the pump (s), for Kawemhakan it will be the chlorination dosage 


pumps. 
4. Simple tools to service and maintain the aeriation facility 
5. Simple tools to service and maintain the rapid sand filter and slow sand filter 
6. Simple tools to service and maintain the output units and wastewater facility 
7. Simple tools to service and maintain the activated carbon facility (N/A for Kawemhakan) 
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8. Simple tools to repair pipe leakages and bursts 
9. Spare pipes of different sizes 
10. Spare couplings and fixtures  
11. Spare cleaning agents and disinfection material for working on the network and cleaning of the facilities  
12. Spare chlorine supply  


8.3 Social & Environmental Conservation 


Awareness should be created in all villages regarding the importance to protect the water system in its whole, 


the intake and water treatment plant in particular.  


The water  treatment plant will be protected by  fencing  and  locked  gates, but  the  intake  location must be 


protected  from  activities  upstream  or  in  the  direct  neighborhood  that  can  cause  pollution  and/  or 


contamination. 


 


Activities of the villagers should therefore be avoided upstream for safety reasons. 


  


Chlorine and other chemicals  such as cleaning agents  should be well  stored and handled  in a  safe manner. 


Storage should be cool and dry.  


 


Disposal of any  remnants or  rest material  should be done  in a place  that  is safe and decided by  the village 


management.  


The replaced filter medium of the Granular Activated Carbon filters must be safely disposed of, preferable by 


burying  in a proper  location appointed by  the village management,  to prevent environmental pollution and 


potential health risks.  
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9. Discussion, Conclusions and Recommendations 


9.1  Discussion and Conclusion 


1. Water source availability:  


In all villages  the water  source with  the best WQ available  is  searched  for and  selected, as most  important 


criterium for source selection. However, a lot of time and resources were not available for proper investigation 


in the field, which resulted in the best possible assumptions based on observations, WQ tests where possible 


and information gathered from stakeholders. As it is very important to further test and evaluate properly any 


available source, the reservation of a sufficient budget to allow the contractor before project implementation 


to do further testing and evaluation. Soil investigation, flow tests and laboratory sampling tests are mandatory.  


 


It is possible that one or two extra locations must be drilled to find the best available shallow well.  


Flexibility on the budget for the intake especially shallow wells are strongly recommended.  


 


As the season‐proof availability of the source is the second most important criterium, testing of the capacity and 


the conditions of the source in the major dry season is strongly recommended also. 


 


2.  Elevation:  


The  strongly alternating elevations  in most of  the villages  is an advantage  to avoid  too many pump(s), and 


elevated water towers. These components are not only costly and complex, but are difficult to maintain. 


The more of these project parts, the more vulnerable the water supply system becomes.  


Strategically making use of the available elevation, therefore increases the durability and sustainability of the 


project. 


 


Disadvantage  is the huge challenge with very high pressures  in the  lower parts of the villages which must be 


avoided, therefore making it necessary to locally design and include pressure reducing measures such as trial 


and  error  modeling  of  preferred  and  effective  pipe  sizes,  pressure  reducing  valves  and  strategic  pipe 


configurations.  


This is a complex and very time‐consuming exercise. 


3. Demand Prognoses:  


There are several versions of demographic data around for the villages. For the water supply system, the vids 


baseline study done in 2020 is considered a safe reference.  


Two water demand scenarios are considered. One with minimal of 60 LPD (A), which is recommended by the 


drink water supply master plan  (Genevar/  ILACO 2014). Hence the water consumption might  follow modern 


growth patterns, a maximum water demand scenario of 150 LPD  (B)  is  included also. Many design  features 


included in the design report are based on this maximum water scenario B as it will also be sufficient for a smaller 


demand.  


The 150 LPD is well within the recommended water demand by WHO of 100 to 300 LPD 


4. Water Treatment Need:  


 
The water treatment need  is based on one (1) sample, which  is taken during the field visit and tested  in the 
laboratory in the city. The challenge of only one sample is that it may not be fully representative of all relevant 
situations and periods, as seasonal variations of water quality may be assumed. 
It should therefore be taken into consideration, that water quality can be much worse on other days. 
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To properly deal with this risk, the  included Chlorination step  is strongly recommended for all villages above 
Spot Disinfection methods as UV‐lamp. This is to guarantee durable and sustainable safety of the system in case 
the bacterial water quality is worse than measured during sampling. 


Slow sand filtration is a type of centralized or semi‐centralized water purification system. A well‐designed and 


properly maintained  slow  sand  filter  (SSF) effectively  removes  turbidity and pathogenic organisms  (Bruni & 


Spuhler) 


 
The same goes for the need of inclusion of Rapid Sand Filtration (RSF) step, where turbidity is a risk, especially 
surface water. 
 
The inclusion of an Activated Carbon Filer is strongly recommended to guarantee served drinking water without 
bad or inconvenient color, taste and smell, which is the case in most villages. 
The inclusion of the RSF step is necessary to prevent pre‐mature clogging of the Granular Activated Carbon Filter 
(GAC) and is always designed before the GAC filter step. 
 
Activated Carbon removes Chlorine from water, so it is not recommended to install after Chlorination step. The 
GAC filter also aids in removal of harmful pathogens, and is therefore an important back‐up feature for especially 
risky surface water source systems. 
 
The backwash type GAC filter is not recommended to avoid more complexity and backwash handling need to 
the local Operations and Management team. 
If filled the GAC filter medium therefor will have to be replaced on a regular basis. 
 
As the load is not considered too heavy, based on the WQ results and the preceding RSF step, replacement is 
estimated to be scheduled not more than once every 6 months. 
 
5. Material: 


A relevant discussion  includes the preference of  local materials and  labor versus City or Import material. The 


very high cost of transportations and  logistics makes  it an easy choice to go for  local available material. The 


availability of a very hard and durable wood Wakapou is assumed in most villages but should be further verified 


by the contractor. Representability samples/moment. Chlorination, RSF and Activated Carbon as safety back up 


plan. Except  for  roofs used  for  rainwater harvesting wooden  roof  shingles  is  considered best  choice  for all 


designed buildings and output units. Conservation will make the wood even more durable. 


The availability of gravel and suitable river sand is not guaranteed, however. 
Proper direct stakeholders’ consultations are  strongly  recommended  to be done by  the contractor who  the 
contract will be awarded to in the future to make sure which material and which quality is available, where, with 
what degree of difficulty and with what cost. 
This is very important to avoid disappointment by all parties involved and to prevent major delays and project 
cost issues. 


 
6. Distribution Networks: 


The discussion of an extra Pump vs Elevated Tower  is an  important one for villages with favorable elevation 


profiles. For flat Villages it is obvious that elevated water storage towers will be a logic choice, but the inclusion 


of an extra distribution pump remains relevant. 


For villages where people live also around the available highest location, water pressure from the ground level 
based clear water tower will not be sufficient. Not in every village the elevation profile is in favor of utilizing the 
slope of the hill to accommodate water treatment processes without the need of extra process pumps. 
These two reasons, 1) connections more or  less on the same elevation of the highest located area’s with the 
water treatment and clear water tanks and 2) the need for gradient for gravitational treatment processing still 
makes it necessary to include elevated towers in some villages with available high elevated locations, such as 
Pelélé Tepu, where among others the school is situated on the hill. 







Deliverable #3. Basic Concept Design – Water access  


  Page 179 


The discussion of whether to design the water supply for satellite villages (especially Tutu Kampu from Apetina) 
based on inclusion within a therefore extended distribution network of the main village or a separate system 
should be based on the risks of lack of proper operations and management. 
Small separate systems are not recommended, hence resources to manage, operate and maintain is lacking or 
completely absent. 
Design of a suitable network solution is challenging, but necessary to accommodate in this regard. 
 
7. Civil engineering/Building constructions:  


 
Field offices and field storage sheds for safe and spare parts, spare materials, chemicals and tools and equipment 
are recommended. Strategic combination of field office and storage is designed. 
In the  larger villages the maintenance teams will be  larger and better equipped with more resources. Proper 
initial  and  ongoing  on‐the‐job  trainings will  therefore most  likely  be  concentrated  in  those  larger  villages. 
Inclusion of a special trainings room or area in the combination field office – storage shed is therefore designed 
to allow for  joint trainings‐, awareness and upgrading sessions for the village management team and for the 
management teams from the smaller villages around. 
 
This room might also be used as a repair workshop for proper maintenance of the system. 
 
Sanitation  is necessary everywhere where people are staying and working and proper water closet, sink and 
bathroom  is  included  in  the  design.  Reasonable  distance  from  the  treatment  and  storage  facilities  is 
recommended.  
Protection of  the  treatment processes  and  storage  facilities  are  taken  into  consideration  in  the design  and 
locations. Fence and lighting of the plant facility will be important for safety reasons, but the light will attract 
insects which must be avoided. The use of yellow lamps/lights and outwards installation away from the facilities 
is recommended. 


 
8. Sustainability / Management: 


The  crucial  Spare parts  and Training packages will not  just be  stored  in  the  shed, but  as much  as possible 
incorporated in a double configuration installation. This innovation prevents thefts and misuse and is strongly 
recommended for guaranteed non‐stop operations in case of failure of the initial part. 
 
9. Granular Activated Carbon Backwash:  


Modern modular prefab metal  tanks and bladder  type plastic  tanks will be used  for costs,  fast and ease of 
installation considerations. The costs for transportation and installation are much lower as it is purchased and 
transported in a modular package. The modular metal storage can either be installed on the ground, on elevated 
metal towers and on Wakapou wooden towers. 
 
The use of too many plastic tanks (72 in the case of Kwamalasamutu!) are not recommended. 
The  option  of  usage  of  traditional  concrete  chambers  and  tanks  are  very  expensive  and more  complex  in 
construction.  


9.2 Recommendations 


1. Methodology 


It is strongly recommended that more water quality samplings and testing should be done, to assure the right 


identification and interpretation of the water quality situation throughout all seasons.  


 


This  is  also  recommended  for  the  intake  locations,  especially  regarding  the  qualitative  and  quantitative 


sustainable availability of small creeks, shallow wells and the spring. 


 


2. Service Connections and Output Units  


 


It  is  recommended  that every household decide  for  themselves  the exact  location where  their  tap must be 


installed.  
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They should also get the opportunity to choose which output model (see Error! Reference source not found., 


Error!  Reference  source  not  found.,  Error!  Reference  source  not  found.  and  Error!  Reference  source  not 


found.) suites their needs best. 


 
3. Sanitation and Wastewater Facility 


 


The contractor should assess and evaluate the infiltration capacity and conditions of the soil where the taps will 


be  installed to decide whether soak away  is applicable or a drainage pipe should be  installed, also the exact 


direction and locations of the discharge.  


This should be done in close consultation with the relevant villagers. 


 


For the sanitation facilities in the field offices and storage sheds this should be done in collaboration with the 


village management.  


 


4. Economical and Financial Consideration and Budget 


 
In general, an average of 6% of the capital expenses (CAPEX) is applied for all villages as an indication for the 


operational expenses (OPEX) per year. 


It is recommendable that the users contribute in the OPEX. Even though it will not be sufficient, it will result in 


a much‐needed ownership of the system. 


 


The existing SWM tariff structure is recommended, but then under the condition that the customers can rely on 


a guaranteed similar quality of service.   


 


 


5. Implementation, Management and Sustainability 


 
It is recommended that contractors with their installation partners will be required to visit the villages (project 


locations) in order to see for themselves and observe all necessary information to get a good scope of the work 


and  local  conditions  ad  characteristics.  This  guarantees  good  biddings with  every  circumstance  taken  into 


consideration.  


All participants will receive the same information at the same time and/ or will get the opportunity to do so.  


 


It is recommended to have the local water supply system management trained very well to be able to fulfill their 


important duty (these are regularly and timely cleaning, inspections and reporting (keeping of the logbook), clog 


and  erosion  controls  and preventions, prevention of  illegal  and unauthorized  interventions  in  the  systems, 


leakage control, repairs, backwashing and trouble shootings.  


Chlorination  and  contamination  prevention  and  control  is  another  important  part  of  the  water  supply 


management team as is to guarantee the proper execution of the water quality monitoring plan.  


 


6. Training 


 
It is recommended that the training facilities of the larger villages are available for training of the water supply 


management teams of the smaller villages and awareness sessions of other relevant stakeholders.  


Eventually  major  repairs  and  services  can  also  be  concentrated  within  these  workshop  spaces  to  be 


accommodated in the field office storage and training facilities in the larger villages Kwamalasamutu in the west, 


Pelelu Tepu or Apetina for the eastern villages.  


 


7. Service and Maintenance 
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It is recommended to award a contract for the contractor, which includes not only the implementation of the 


project but also proper trainings and operation and maintenance manuals for all relevant system components 


including trouble shootings overview and how to identify and correct failures and malfunctions.  


 


The contract also should include necessary simple to execute multiyear warranties.  


 


8. Tools and Spare Parts 


 
It  is recommended that the necessary tools & spare parts package easy and simple water quality monitoring 


field tool kits is included.  


 


9. Social & Environmental Conservation 


 
It is recommended that customers water meters are installed at every connection.  


The monitoring of the water usage is very important to have an idea of how sustainable the water is handled 


and used. 


Connections that demand unnecessary and excessive water due to improper handling, inefficient use and not 


timely repairs of leakages must be addressed and corrected by the water supply system management.  


 


It is also recommended that water coming in from the intake and after the treatment is measured with meters 


and monitored regarding efficiency.  


 


Proper water preservation and conservation is strongly recommended.  
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