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RESUMO 

 

O acesso a uma fonte segura de água é um requisito fundamental para a manutenção 
da saúde e qualidade de vida humana. Através da criação do Objetivo do 
Desenvolvimento Sustentável 6, a Organização das Nações Unidas determinou a meta 
internacional de universalizar o acesso à água segura até 2030 na busca de incentivar 
países a fortalecerem esforços na ampliação deste serviço básico. Esta meta, porém, 
consiste em um grande desafio para países em desenvolvimento, especialmente para 
zonas rurais onde serviços básicos são escassos. Nestes locais, o modelo de gestão 
comunitária de serviços de abastecimento de água adquire importância como uma 
alternativa promissora, com diversos casos de sucesso ao redor do globo. Entretanto, 
este modelo possui diversas fragilidades que comprometem a qualidade dos serviços. 
A identificação destas fragilidades é uma ação essencial para completa compreensão 
da problemática e posterior tomada de decisão efetiva. O SIASAR consiste em uma 
ferramenta de identificação e análise dos componentes de um serviço de abastecimento 
de água rural, a fim de apontar os pontos fortes e fracos do sistema em questão e 
facilitar a percepção dos pontos focais que requerem intervenções imediatas. O 
presente estudo se baseia na aplicação da ferramenta SIASAR nas comunidades de 
Mata Fria e Santa Luzia, Espírito Santo, Brasil. Através da ferramenta, foi possível 
verificar que as comunidades em questão apresentam adequados níveis de 
sustentabilidade, proporcionando serviços de abastecimento de água adequados aos 
consumidores. Entretanto, fragilidades ainda são perceptíveis e, caso não sejam 
solucionadas, podem resultar em problemáticas no futuro, como a redução da qualidade 
da água distribuída e, em alguns casos, a interrupção do serviço. Assim, o SIASAR 
possibilitou a identificação de possíveis gatilhos de futuras falhas, o que permite a 
tomada de decisão a respeito das medidas mais adequadas para a mitigação destes 
aspectos. 
  

PALAVRAS – CHAVE: gestão comunitária; abastecimento de água; comunidades 

rurais; sustentabilidade. 

 

 

  



 

 

ABSTRACT 

 

Access to drinking water is fundamental to maintain human health and quality of life. 
Through the creation of the Sustainable Development Goal 6, the United Nations 
established the international target of safe water access universalization by 2030 to 
encourage national governments to enhance efforts in the expansion of this basic 
service. However, this target is a great challenge to developing countries, specially to 
their rural areas where basic services are usually scarce. To address this challenge, the 
community management model of water services has acquired importance as a 
promising alternative, with several successful cases throughout the world. Though, this 
management model has presented a number of fragilities that hinder the dissemination 
of a higher number of positive results. The identification of these weaknesses is an 
essential procedure to comprehensively understand them and, consequently, choose 
the most adequate solutions during decision-making processes. SIASAR consists of an 
information tool developed to identify elements of rural water services and evaluate them 
to comprehend the weak and strong aspects associated to the service and facilitate the 
perception of the elements which pose higher threats to services’ sustainability and 
functionality. The present work is based on the application of SIASAR on the 
communities of Mata Fria and Santa Luzia, Espírito Santo, Brazil. Through this tool, it 
was possible to verify that the communities possess rural water services which are able 
to provide services of adequate quality and sustainability. Nevertheless, fragilities are 
still perceptible, and could potentially generate future issues if not addressed, such as 
the reduction of the quality of service and its complete interruption in some cases. Thus, 
SIASAR allowed the identification of possible triggers of failures and breakdowns, which 
enables the execution of effective interventions with specific targets by decision-makers. 
 

KEY WORDS: community management; water supply; rural communities; sustainability. 
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1 INTRODUCTION 

Water is a fundamental resource for life. The consumption of a minimum amount 

of water on a daily basis consists of a critical factor that influences human health and life 

quality. Also, the resource is constantly utilized during daily tasks conducted in 

households around the world, as food preparation and personal hygiene. The WHO 

considers an amount of 50 liters per person per day as the minimum limit required to 

fulfill a person’s daily demands of water, being 3 liters of this amount destined to 

consumption, implying that a basic treatment must be executed to guarantee its safety 

(HOWARD, BARTRAM, 2003). Populations living in conditions where these standards 

are not achieved usually present several health effects derived from water deprivation 

and pollution, such as diarrhea, severe dehydration, urinary problems and 

gastrointestinal infections, which can be fatal and greatly reduce life expectancy, 

especially in children (JALAN, RAVALLION, 2003; UNICEF/WHO, 2009; GRIGG, 2018). 

International endeavors to expand drinkable water access to every inhabitant of 

the world have been executed for a long period of time. In 2000, the UN General 

Assembly created the Millennium Development Goals (MDG), which proposed nine 

objectives to address several global issues, as poverty, environmental impacts and 

hunger. The increase of the number of people with access to safe drinking water was 

one of the points of the document, which determined the need to halve the amount of 

people without access to the resource until 2015, utilizing 1990 data as basis (UNITED 

NATIONS, 2000). Great accomplishments were possible due to the commitment of 

several countries in the world, which resulted in the expansion of water access from 76% 

to 91% of the world’s population, demonstrating a promising improvement to the goal 

(UNITED NATIONS, 2015a). 

Although the data collected represented an encouraging scenario to future 

initiatives, the MDG failed to guarantee the quality of the water delivered to users 

(SHAHEED et al., 2014). The UN recognized this deficiency and, in 2015, created the 

Sustainable Development Goals (SDG), through the 2030 Agenda. The SDG were 

developed to update the MDG, building on the same issues addressed in the MDG era, 

however, considering current world contexts and encouraging the input of sustainability 

as a major principle to achieve a better quality of life in the future. There were established 

17 objectives, 169 targets and several “Means of Implementation” (MoI) as tools to 
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guarantee that the present generation continues to develop without compromising the 

ability of future generations to benefit from a safe and balanced environment (UNITED 

NATIONS, 2015b). The sixth objective (SDG 6) aims to ensure drinkable water access 

and sanitation for all by 2030, with the 6.1 target addressing the drinkable water access 

particularly. One great advancement of the SDG was the creation of the MoI, which have 

proposed strategies or guidelines to guarantee the success of initiatives developed 

worldwide. In the case of the SDG 6, the MoI 6.a and 6.b determine that international 

cooperation, capacity building and the participation of the community in decision-making 

processes related to water and sanitation are key elements for their universalization 

(UNITED NATIONS, 2018). 

According to UNICEF and WHO (2017), inequalities between rural and urban 

areas contribute to reduce the pace of rural communities towards drinkable water access 

universalization. Two billion people still lack access to basic drinking water services and 

70% of this number consist of inhabitants of rural settlements. These communities, often 

distant from urban environments where investments in infrastructure are usually higher, 

lack the external support necessary to the construction and operation of water supply 

systems. Inhabitants with low-incomes, high costs to maintain a quality service and 

complex logistics to sustain water services in remote areas are some of the major 

challenges of providing drinkable water to rural populations (RWSN, 2014; KAYSER et 

al., 2015; CALZADA, IRANZO, SANZ, 2017; UNITED NATIONS, 2018). 

Several solutions have been applied throughout the world to address the fragilities 

associated to drinking water availability in rural areas. The community management of 

water treatment plants and supply systems has proved to be an important strategy in 

this scenario and has been executed in countries from around the world, as Brazil, Chile, 

Peru, Finland, Nepal, Nigeria, etc (HELLER, PÁDUA, 2006; WHITTINGTON et al., 2009; 

OPARE, 2011; BORJA-VEGA, PENA, STIP, 2017; CALZADA, IRANZO, SANZ, 2017; 

CHUKWUMA, 2018; RAUTANEN, WHITE, 2018). It consists of a multi-stakeholder 

approach, with its success dependent on the commitment of the target community, local 

government, private entities and others. The rural community is responsible to 

adequately operate and manage the water treatment plant and supply system built with 

the assistance of the external actors, which must provide constant financial, technical, 

institutional and political support to guarantee systems’ functionality (KLEEMEIER, 2000; 
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WHITTINGTON et al., 2009; HUNTER, MACDONALD, CARTER, 2010; HUTCHINGS 

et al., 2015; BEHNKE et al., 2017). 

This management model has presented successes and failures which 

demonstrate it is a promising alternative for rural water supply; although, it still requires 

several improvements. Rautanen and White (2018) demonstrated a successful case in 

Nepal, where a combination of community engagement and commitment, and financial 

transparency where considered key factors to the model’s sustainability. As stated in 

Braimah, Amponsah and Asibey (2016), a case study in Ghana revealed that the 

execution of constant meetings and the commitment of managers to these events 

resulted in quicker responses to systems’ failures and, consequently, contributed to 

service improvement. Whilst, Barde (2017) observed that approaches containing strong 

user participation through community organizations had been able to increase drinking 

water access to rural communities at a higher rate than strategies where community 

engagement was not prioritized. To ensure these successes, Walters & Javernick-Will 

(2015) argue that stakeholder should invest technical skills to create strong financial and 

management schemes. From these works, it is noticeable that community management 

models have generated great outcomes throughout the world. 

This management model does not possess a basic framework available for its 

reproduction, as it consists of a context-oriented approach, requiring several adaptations 

when executed in different communities to be aligned to local singularities and to 

generate the best outcomes (IRIBARNEGARAY et al., 2012; MANDARA, BUTIJN, 

NIEHOF, 2013; MORIARTY et al., 2013). These local singularities must be considered, 

as they have the potential to contribute to system collapse. Several authors have 

published works demonstrating case studies where community management could not 

improve communities’ quality of life. In Nigeria, a weak institutional and political support 

was considered a major gap and contributed to community management failure 

(CHUKWUMA, 2018). Kativhu et al. (2018) recognized the lack of financial support as a 

critical factor influencing community management failures in Zimbabwe. Harvey and 

Reed (2007) observed that governmental policies were responsible to create a scenario 

of isolation of rural communities through weak political representation, which contributed 

to several failures in water supply systems in Africa. To allow more effective and efficient 

decision-making processes regarding community management models and, 
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consequently, foster improvements in the rural water sector, these fragilities must be 

identified and comprehended thoroughly. 

The assessment of community management models is a great tool to identify 

critical weaknesses associated to a particular community. To evaluate community 

management systems and identify their gaps, the governments of Honduras, Nicaragua 

and Panama created SIASAR. SIASAR is an information tool developed to analyze and 

rate the target community’s management system and water service. This tool evaluates 

several aspects regarding the community, service provider, system’s physical structure 

and technical assistance provider (SIASAR, 2016). As a final result, it determines the 

weak elements of the management system, which is essential for decision-making 

processes where the establishment of priorities is valuable for quicker and more efficient 

results. 

 The aim of this work was to apply the SIASAR tool to evaluate the current 

conditions of two rural communities located in Espírito Santo, Brazil. The communities 

analyzed were Santa Luzia and Mata Fria, where community management systems 

have been operating through the “Pró-rural” program, an initiative of CESAN. Through 

this analysis, it was possible to identify the fragilities each community presented, which 

should be considered to decision-making processes intended to improve these systems’ 

efficiency, functionality and the life quality of the community.
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2 OBJECTIVES 

2.1 GENERAL OBJECTIVES 

To evaluate the conditions of the community management models adopted in 

Santa Luzia and Mata Fria, state of Espírito Santo, Brazil, analyzing if they are able to 

deliver a high-quality service to users according to SIASAR standards and, in the case 

of weaknesses, what interventions could result in positive outcomes. 

2.2 SPECIFIC OBJECTIVES 

• Apply the SIASAR tool in each community to evaluate the current conditions 

of the community management model; 

• Analyze the final results and determine what weaknesses stand out; 

• Verify which interventions could contribute to improve the water service in 

both communities using information from scientific literature.
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3 THEORETICAL FOUNDATION 

Water-related diseases remain the number one cause of deaths worldwide, 

especially in poor and vulnerable countries (GRIGG, 2018). According to WHO (2013), 

the consumption of low-quality water is one of the main causes of these types of 

diseases, which generally are diarrhea and gastrointestinal infections. In rural 

communities where water services are scarce, this scenario is usually worsened, 

causing the deterioration of the quality of life of its inhabitants. Commonly, these 

populations rely on water sources exposed to any kind of external substance, consuming 

the resource without previous decontamination for a safe use, as seen in Etongo et al. 

(2018), for instance. Typical contents of these types of water sources are organic 

particles as algae, bacteria and organic matter, and inorganic particles as clay, silt, iron 

and manganese (DAVIS, 2010). 

In Brazil, the CONAMA Resolution n˚ 357/2005 has determined a national water 

body classification, categorizing water bodies according to its physical, biological and 

chemical properties and appointing what types of use are safe for each category. Water 

consumption is not considered safe only in the case of water bodies of class 4, which 

are destined only to navigation and landscape enhancement. In the cases of water 

bodies of class 1, 2, 3 and special class, water consumption is authorized after a specific 

treatment is executed. The special class requires only disinfection before human 

consumption. Water bodies of class 1 require a simple treatment, whilst those of class 2 

and 3 demand the execution of the conventional water treatment at least (BRAZIL, 

2005). 

Even after respecting the determinations of CONAMA Resolution n˚ 357/2005, 

water-quality control remains critical to maintain human health. To protect the population 

from water-related diseases and contamination after the water treatment process, the 

Brazilian Health Ministry established the Portaria 2.914/2011, which was recently 

modified to Portaria de Consolidação n˚ 5/2017. The last document determines several 

standards of potentially threatening substances, as arsenic, barium, zinc and sulfate, 

and standard water characteristics, as turbidity, odor and apparent color, to guide the 

entities responsible for the water service in the provision of reliable and drinkable water 

to users. Every water volume destined to human consumption and provided through a 
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collective source must follow these standards (BRAZIL, 2017). 

Portaria de Consolidação n˚ 5 also determines accountabilities to each government 

level. The Brazilian Health Ministry is responsible to establish national guidelines to 

promote and support water-quality surveillance. The national authority maintains close 

contact with State Health Secretariats to enable more effective actions and better results. 

The State Health Secretariats are accountable for the assistance of local governments 

in water-quality surveillance. Whilst, Municipal Health Secretariats are the entities 

responsible to execute water-quality surveillance actions in their territory, maintaining 

close contact with water providers to guarantee the best conditions of equipment, 

adequate operational strategies of water plants and the reliability of the water delivered 

to users. Finally, water providers must guarantee a high-quality service through constant 

surveillance, water-quality analyses and capacity-building of operators and managers 

(BRAZIL, 2017). 

 According to Law n˚ 11.445/2007, which was recently modified by Medida 

Provisória 868/2018, water supply services are an accountability of Brazilian 

municipalities and the Federal District. Thus, they are responsible to regulate, monitor, 

operate and deliver water supply services to populations located inside their municipal 

borders, including urban and rural areas. However, municipalities and the Federal 

District are authorized to delegate these services to private entities or public-private 

partnerships, as long as a formal contract is established. The establishment of contracts 

authorizing external institutions to operate water supply services is a relatively common 

situation in urban areas, whereas rural settlements are usually not interesting for private 

companies to invest. To simplify the expansion of water supply systems to rural 

settlements, Law n˚ 11.445/2007 approves the exemption of formal contracts when 

users are located in remote and low-income communities where the establishment of 

new water services is unfeasible due to the incapacity of users to pay for the service. 

These users must be organized into associations usually named community 

organizations, which are responsible to operate and maintain the water treatment and 

distribution process (BRAZIL, 2007).  

3.1 WATER TREATMENT 

The technologies used in water treatment plants located in rural communities vary 
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depending on the local context. The choice must consider several local aspects, as 

financial condition of users, availability of the chosen technology and complexity of the 

operation scheme of the treatment plant (ARLOSOROFF et al., 1987). Ignoring these 

factors could result in low effectiveness of the water service, as seen in Madrigal, Alpízar 

& Schlüter (2011), for example, as the selection of a technology of high-cost and complex 

operation could cause systems’ failure. In Espírito Santo, rural communities where the 

“Pró-Rural” initiative has been executed generally rely on the conventional water 

treatment process, which is described in section 3.1.1. 

3.1.1 Conventional Water Treatment 

The conventional water treatment process comprises the coagulation, 

flocculation, sedimentation, filtration, disinfection, pH correction and fluoridation phases, 

demonstrated in Figure 1. This method is vastly applied in Brazil either in urban or in 

rural areas of the country. Conventional systems are able to reduce large quantities of 

impurities present in water and are relatively easy to maintain and operate, which are 

key aspects to its favoritism. 

 

Figure 1. Conventional water treatment scheme 

 

3.1.1.1 Coagulation 

The coagulation process comprises the addition of a chemical substance to the 

untreated water. After catchment, water contains a great amount of dissolved, 

suspended and colloidal particles, which must be efficiently removed for public health 

purposes. Each particle usually holds a negative electrical field, preventing their quick 

aggregation and sedimentation. When an extended amount of time is available, 

however, these electrical fields weaken, and the sedimentation occurs naturally. For 

water treatment services, the necessity to produce water at a rate that fulfills users’ 

demands requires reduced periods of time, leading to the use of chemical compounds 

Source: Adapted from Heller & Pádua, 2006. 
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to accelerate the process (DAVIS, 2010). Chemical substances, as aluminum sulfate, 

sodium aluminate and ferric sulfate are the most common products utilized in 

conventional water treatment; however, several substances are available and their 

choice depends on water characteristics (HELLER, PÁDUA, 2006). 

 Benjamin & Lawler (2013) consider the natural state of dissolved, suspended and 

colloidal particles as a stable situation, considering the large period of time necessary to 

this scenario to change. The main objective of the coagulation phase is to destabilize 

the water volume, allowing particles to aggregate and create flocs. Through the addition 

of the chemical substances cited, the repulsive layers enclosing the suspended particles 

are diminished and become easier to overcome, promoting particle collision and flocs 

formation. To guarantee total coverage of the entire water volume received in the water 

treatment plant, Heller & Pádua (2006) state that a thorough mixture phase must follow 

the chemical substance insertion. 

 

3.1.1.2 Flocculation 

The flocculation process is fundamental to the removal of impurities from water. 

According to Benjamin & Lawler (2013), this phase comprises the moment between 

destabilization and actual particle removal in the sedimentation phase, although it 

continues to occur in a smaller scale during sedimentation. In conventional water 

treatment plants, the flocculation phase usually happens through a hydraulic flocculation 

system of horizontal flow, which consists of a channel with several consecutive barriers 

with reduced openings on its edges. Consequently, there is continuous water mixture 

and reduced water flow, contributing to particle collision and attachment. Hence, the 

initial distribution of suspended particles, with predominance of small particles, is 

reverted, generating a higher amount of larger and more dense particles (HELLER, 

PÁDUA, 2006; BENJAMIN, LAWLER, 2013). 

 

3.1.1.3 Sedimentation 

The sedimentation phase is the first stage where actual removal of water 

impurities occurs. After flocculation, the water volume is conducted to a unit where the 

flow rate and turbulence are greatly reduced. This condition allows flocs to settle and 

descend to the bottom, clarifying the water in a gravity separation phenomenon.  
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Therefore, two different effluents result from this process, a clear stream and a dirty 

stream. The clear stream represents the main effluent, being directed to a filtration unit 

as there are still impurities to remove. The concentration of suspended particles in this 

effluent is considerably reduced during sedimentation. The dirty stream consists of an 

effluent with higher concentration of particles when compared to the influent, being 

commonly called sludge. This effluent requires further treatment as it potentially contains 

several contaminants (HELLER, PÁDUA, 2006; DAVIS, 2010; BENJAMIN, LAWLER, 

2013). 

Currently, different sedimentation tanks are available in the market. The most 

commonly used is the rectangular sedimentation tank, with the inlet structure of the unit 

in one edge and two outlet structures for the dirty and clean effluents on the other edge. 

In some cases, sludge removal is executed utilizing mechanical collectors or manually, 

being less expensive and, therefore, attractive where financial resources are scarce 

(DAVIS, 2010; BENJAMIN, LAWLER, 2013). 

 

3.1.1.4 Filtration 

The filtration stage is responsible for the removal of the remaining particles and 

impurities present in a water volume after sedimentation. Filtration units vary greatly in 

their composition, which depends on water contents and properties. The most common 

configuration of a filtration unit consists of several granular media of different diameters 

organized in sequence (BENJAMIN, LAWLER, 2013). According to Heller & Pádua 

(2006), the whole process relies on three mechanisms: transportation, adherence and 

detachment. Generally, the water flow enters the unit from above, descending through 

the granular media towards the outlet structure at the bottom. The water transports the 

remaining particles through the granular media, forcing these particles to transit near the 

surface of the grains. Chemical interactions between particles, coagulant and grains 

induce their aggregation, promoting impurities’ accumulation and resulting in cleaner 

water as output. 

Considering that impurities remain retained in the granular media, the execution 

of a cleaning routine of the filtration unit is essential for its functionality. A poor cleaning 

routine can lead to a significant reduction of water treatment velocity and quality of the 

effluent. Therefore, most filtration systems present a backwash mode. In this mode, 
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water is introduced to the filter from below, inducing an ascending flow that removes the 

impurities attached to the granular media during water treatment. The frequency of 

cleaning routines varies according to the water treatment plant and quality of the influent 

(HELLER, PÁDUA, 2006; BENJAMIN, LAWLER, 2013). 

 

3.1.1.5 Disinfection, pH correction and fluoridation 

As stated in Heller & Pádua (2006), the disinfection process possesses a 

corrective and preventive nature. Its main goal is to reduce pathogens, as viruses, 

bacteria and protozoans to a secure level for human consumption. Also, a residual 

concentration is introduced in the water to prevent potential contamination in the 

distribution system. The disinfection is executed through the application of chemical 

substances capable of destroying pathogens, such as chlorine, sodium or calcium 

hypochlorite and ozone. These are the most common substances currently applied in 

conventional water treatment. Their effectiveness has been proven through history; 

however, their addition has the potential to create disinfection by-products (DBP), which 

could cause risks to public health. DBPs are a result of the reaction between oxidants 

used in disinfection and organic matter present in the water; therefore, if the water 

treatment plant is efficient and operating correctly, their generation possibility is greatly 

reduced (BENJAMIN, LAWLER, 2013). 

Recent technologies have entered the market as alternatives to the use of 

chemical substances to disinfection procedures. Ultraviolet radiation, microfiltration and 

ultrafiltration are the most common alternatives applied currently; however, they present 

disadvantages that reduce their dissemination. These technologies usually are 

expensive, have complex operation and do not generate residual amounts of 

disinfectants to eliminate potential threats in the distribution system. Thus, their 

application in water treatment is still reduced (BENJAMIN, LAWLER, 2013). 

The pH correction of treated water is an essential procedure according to Heller 

& Pádua (2006). Even after the removal of contaminants from the water volume, its pH 

value must be verified as it can be outside of the 6,0 to 9,5 range determined by Portaria 

2914/2011 as a standard for potable water (BRAZIL, 2011). In these cases, a phase of 

chemical stabilization is necessary to maintain pH values in a safe range. As stated in 

Heller & Pádua (2006), high values of pH provoke encrustation in the distribution system, 
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reducing water flow and increasing pressure loss through the pipes. Whilst, lower pH 

values facilitate corrosion inside tubes, which could lead to the dissolution of metals in 

the water delivered to users and increase turbidity and color. Both scenarios have the 

potential to cause substantial damages to the distribution system, causing an 

undesirable rise in maintenance costs. 

Finally, if values of naturally occurring fluoride do not meet the standards to 

protect dental health, this substance is introduced to the water in the most common forms 

of sodium fluoride, fluorosilicic acid and sodium fluorosilicate (DAVIS, 2010; BENJAMIN, 

LAWLER, 2013). According to Heller & Pádua (2006), the fluoridation process has 

generated skepticism among specialists. 

3.2 SIASAR 

SIASAR is an information tool developed through a collaborative initiative of the 

federal governments of Honduras, Nicaragua and Panama. Its open nature invites the 

participation of several kinds of partners, as federal and regional governments, non-

governmental organizations (NGO), private entities and others. Currently, SIASAR is 

composed by the federal governments of Bolivia, Colombia, Costa Rica, Dominican 

Republic, Honduras, Kyrgyzstan, Nicaragua, Panama, Paraguay and Peru, and the 

regional governments of Ceará, Brazil, and Oaxaca, Mexico. 

The main objective of the SIASAR tool is to promote the universalization of water 

access and sanitation. The application of this methodology allows entities to gather 

information regarding several aspects of rural water supply services, such as their 

financial status, the condition of their physical structure, technical expertise and others. 

Consequently, decision-makers are able to assess rural water supply systems’ 

conditions more efficiently and focus potential interventions and policies on specific gaps 

instead of a more generalized approach. Its application is encouraged in countries with 

similar characteristics to those responsible for its creation, as the lack of information 

regarding water access in rural areas, low levels of coverage and difficulties to address 

rural and isolated communities (SIASAR, 2016). 

For its application, SIASAR requires a visit to the community and water treatment 

plant studied. The SIASAR tool consists of a survey applied to members of the 

community organization responsible to operate and maintain the water service, which is 
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demonstrated in ANNEX A – SIASAR SURVEYS. The surveys are available to download 

via SIASAR’s website without charges. SIASAR recognizes four main actors in the rural 

water supply field, which are demonstrated in Table 1. According to SIASAR (2016), 

each actor has important responsibilities in a rural water supply system, implying that 

fragilities associated to any actor could reduce system’s functionality and sustainability 

and, eventually, result in breakdowns and failures.  

 

Table 1. The main actors assessed using the SIASAR methodology 

Actor Description 

Community 
Rural settlement composed of users of the water 

service 

Service provider 
Entity responsible to provide water services to 

users 

Technical assistance provider 
Public or private entity responsible to offer 

technical support for the service provider 

Water system 

The infrastructure of the water supply system, 

composed of a catchment, a water treatment 

plant and a distribution system 

Source: Adapted from SIASAR (2016). 

 

The evaluation tool used in the SIASAR methodology is based on the assessment 

of actors’ responsibilities and conditions, which are named indicators. Each indicator 

receives a score ranging from 1 to 4, being the lowest and highest scores representative 

of the worst and best scenarios, respectively. Subsequently, a classification ranging from 

A to D is determined for each actor according to its total score. This classification is 

presented in Table 2 and allows a clearer understanding of the current conditions of rural 

water supply systems, appointing gaps and weaknesses present in a specific scenario. 

To generate the final classification demonstrated in Table 2, SIASAR (2012) 

states it is necessary to follow some steps. A brief description of the scoring and 

classification process is presented on the following sections. 
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Table 2. Description of the classification system used in SIASAR’s methodology 

Actors 
Classification 

A B C D 

Community 

The community 
presents a safe 

environment and 
an adequate 

coverage of water 
and sanitation 

services 

Water and 
sanitation services 

do not cover 

community’s 
demands totally 

Water and 
sanitation services 

do not cover a 

significant part of 
the community 

The community has 
serious 

environmental 
problems and low 

water and sanitation 
services coverage 

Service 
provider 

The service 

provider has a 
good management 

structure and 
guarantees its 
sustainability 

The service 
provider has a 

regular 
management 
structure and 
maintains its 
sustainability 

The service 
provider has a 

poor management 
structure and it is 

not able to 
maintain its 

sustainability 

The service 
provider is 

inoperative, and the 
water supply 

system is in the 
imminence of a 

collapse 

Technical 
assistance 
provider 

The technical 
assistance provider 

is executing its 
obligations 

adequately and/ or 
has sufficient 

resources 

The technical 
assistance provider 

does not totally 
support the service 
provider and/ or its 

resources are 
scarce 

The technical 
assistance 

provider executes 
its minimum 

obligations and/ or 
lacks sufficient 

resources 

The technical 
assistance provider 
is not functioning 
and/ or does not 
have resources 

Water 
system 

The water system 
operates properly 

The water system 
operates with few 

issues, which could 
be solved by the 

operator 

The water system 

operates with 
serious issues, 

which could not be 
solved by the 

operator 

The water system is 
inoperable 

Source: Adapted from SIASAR (2012). 

  

3.2.1 Water system 

The scoring process of the water system considers two main aspects, which are 

the physical conditions of the catchment structure, water treatment plant and distribution 

system, and the environmental conditions surrounding the catchment structure. The 

description of the conditions of each score is displayed in Table 3. 

Once the total score of the water system is computed, it is used to generate the 

final classification of the actor according to the correspondence displayed in Table 4. 
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Table 3. Scoring description of the water system 

Indicator 
Score 

4 3 2 1 

Water intake flow 
rate 

Capable to fulfill 
more than 150% 
of community’s 

demand 

Capable to fulfill a 
range from 150% 

to 100% of 
community’s 

demand 

Capable to fulfill a 
range from 100% 

to 80% of 
community’s 

demand 

Capable to fulfill 
less than 80% of 

community’s 
demand 

Catchment 
structure 

Good conditions1 
Requires 

maintenance2 
Requires small 

repairs3 
Requires 

reconstruction4 

Pipes Good conditions 
Requires 

maintenance 
Requires small 

repairs 
Requires 

reconstruction 

Reservoirs Good conditions 
Requires 

maintenance 
Requires small 

repairs 
Requires 

reconstruction 

Distribution 
system 

Good conditions 
Requires 

maintenance 
Requires small 

repairs 
Requires 

reconstruction 

Reservoir volume 
More than 135% 
of community’s 

demand 

Between 135% 
and 100% of 
community’s 

demand 

Between 100% 
and 80% of 
community’s 

demand 

Less than 80% of 
community’s 

demand 

River basin Forested 

Minimum 
deforestation. 

Does not affect 
the water system 

Medium 
deforestation. 

Minor effects on 
the water system 

High 
deforestation. 

Significant effects 
on the water 

system 

Residual chlorine 
(mg/l) 

1,5 ≤ residual 
chlorine < 1,0 

1,0 ≤ residual 
chlorine < 0,2 

- 
Residual chlorine 

< 0,2 

1. The water intake point is fenced and protected from contamination. The 

community and/ or service provider maintains its quality; 

2. The water intake point is protected from contamination. The community and/ or 

service provider does not execute regular maintenance; 

3. The water intake point is not protected from contamination. The community and/ 

or service provider does not execute regular maintenance; 

4. The water intake point is not protected from contamination. The community and/ 

or service provider is inoperative.  

Source: Adapted from SIASAR (2012). 
 
 

Table 4. Classification of the water system according to its total score 

Total score Classification 
≥ 25 A 

24 – 17 B 
16 – 9 C 

≤8 D 
Source: Adapted from SIASAR (2012). 
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3.2.2 Service provider 

The scoring process for the service provider follows the same principles as the 

one used for the water system. In this case, however, there is no physical structure to 

analyze. The evaluation will comprise financial and managerial aspects, which are 

considered essential for the sustainability of a high-quality water service. The score of 

each of the indicators will be equal to the number of key elements which were recognized 

during the field study. The description of the conditions of each score is displayed in 

Table 5. 

Table 5. Scoring description of the service provider 

Indicator 
Score 

4 3 2 1 

Management 
of the 

community 
organization 

Key elements: 
1. The community organization is legally 

recognized; 
2. Management positions are occupied; 

3. At least 4 meetings per semester; 
4. There is financial accountability. 

3 key 
elements 

2 key 
elements 

1 or zero key 
element 

Tariff 
This indicator 
is applied only 
in communities 
with gravity-fed 

or electrical 
pump water 

systems 

Key elements: 
1. Existence of a tariff; 

2. Tariff allows cost recovery; 
3. Profit from billing is over 80%; 

4. Tariff is based on user consumption. 

3 key 
elements 

2 key 
elements 

1 or zero key 
element 

Financial 
stability 

Key elements: 
1. Existence of a bank account; 
2. Maintains accounting records; 

3. Profit is higher than costs. 

2 key 
elements 

1 key element None 

Operation and 
Maintenance 

(O&M) 

Key elements: 
1. Existence of a fund with sufficient 

resources for system’s refurbishment; 
2. Execution of preventive and corrective 

maintenance; 
3. Presence of an operator for O&M. 

2 key 
elements 

1 key element None 

Basin 
protection 

Good: the community maintains the water 
intake region clean and a reforestation and/ 

or riparian forest protection program 

Regular: the 
community 
does not 

execute an 
active 

reforestation 
and/ or 

protection 
program 

Bad: There is 
no initiative 

towards 
reforestation 

and/ or 
protection 
programs 

Critical: There 
is no initiative 
towards the 
recovery of 
the water 

intake region 

Source: Adapted from SIASAR (2012). 
 

The classification of the service provider is based on the verification of its average 

score. Subsequently, this average determines to which category the actor corresponds, 
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as given in Table 6. 

 

Table 6. Classification of the service provider according to its average score 

Average Classification 

3.5 – 4.0 A1 

2.5 – 3.49 B 

1.5 – 2.49 C 

> 1.49 D 

1. If any indicator receives score 1, the service provider is classified as B, even 

when the final average score is between 3.5 and 4.0. 

Source: Adapted from SIASAR (2012). 
 

3.2.3 Technical Assistance Provider 

The scoring process for the technical assistance provider follows the same 

procedure as the service provider. In this case, aspects such as the number of 

technicians available per community, conditions of equipment and types of support 

offered are the indicators responsible for the final classification of the actor. Considering 

the inexistence of a technical assistance provider entity in the case of the two 

communities studied in the present work, a detailed explanation of this actor’s scoring 

process will be omitted. The incapability to categorize the technical assistance provider 

does not influence the results of the remaining actors; therefore, the final results from 

this study will not be modified by this particularity. 

3.2.4 Community 

3.2.4.1 Water Service Sustainability Index (WSSI) 

One of the indicators used to generate the final classification of the community is 

the WSSI. This index is a representation of the current status of the physical, financial, 

managerial and legal status of the rural water system being assessed, generating an 

index ranging from 0 to 1. The equation considers the classification of the water system 

and the service provider, which are inserted in the calculation process with values 

according to the relation shown in Table 7. The WSSI equation is presented in the 

equation below. 



 

 

31 

Table 7. Correspondence between the final classification of the water system and 
service provider and their relative weight 

Classification Relative Weight (RW) 

A 1,00 

B 0,66 

C 0,33 

D 0,00 

Source: Adapted from SIASAR (2012). 

 

!""# = ∑&˚	)*	ℎ),-.ℎ)/0-	1)22.13.0	3)	3ℎ.	453.6	-7-3.8
&˚	)*	ℎ),-.ℎ)/0-	92	3ℎ.	1)88,2937 	:	;!<=<>?@	:	;!<?ABCD?	EAFBCG?A 

  

The relation presented in Table 7 demonstrates that a poor classification of the 

water system or service provider results in lower values of the WSSI, impacting 

negatively the classification of the community. Therefore, according to SIASAR 

methodology, a rural water supply system requires all actors to maintain high quality 

standards to be considered sustainable in the final result. 

 With the exception of the addition of the WSSI procedure, the scoring process of 

the community follows the same principles of the previous actors. In this case, the 

indicators are related to aspects as the coverage rate of the water and sanitation system. 

The classification procedure for the community occurs similarly to the service 

provider process. From the total score, the average is determined, and its correspondent 

classification is given in Table 9. 
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Table 8. Scoring description of the community 

Indicator 
Score 

4 3 2 1 

Improved1 water 

system coverage 
More than 80% 65 – 80% 50 – 65% Less than 50% 

Improved2 

sanitation system 

coverage 

More than 80% 65 – 80% 50 – 65% Less than 50% 

WSSI More than 80% 65 – 80% 50 – 65% Less than 50% 

Coverage of 

sanitation 

hydraulic system 

More than 30% 20 – 30% 10 – 20% Less than 10% 

Coverage of 

social care 

centers3 by 

improved drinking 

water 

100% 80 – 100% 50 – 80% Less than 50% 

Coverage of 

social care 

centers by 

improved 

sanitation 

100% 80 – 100% 50 – 80% Less than 50% 

Healthy 

environment 
Good Regular - Bad 

Good practices in 

hygiene 
Good Regular - Bad 

1. Includes: household connections, protected groundwater pumps, protected 

rainwater collection systems and public water points; 

2. Includes: flush toilets and latrines; 

3. Educational and Health Centers.  

Source: Adapted from SIASAR (2012). 
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Table 9. Classification of the community according to its average score 

Average Classification 

3.5 – 4.0 A 

2.5 – 3.49 B 

1.5 – 2.49 C 

< 1.49 D 

Source: Adapted from SIASAR (2012). 
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4 BIBLIOGRAPHIC REVIEW 

The community management model of rural water supply services is a strategy 

widely applied throughout the world. Specialists consider this management model as a 

great alternative to remote, dispersed and small communities, and have devoted 

decades to research on the field. Considering its dependence on local aspects of the 

region of application, there is no standard framework available to guarantee the 

effectiveness and sustainability of these types of water systems. However, scientific 

publications have exposed several cases where the community management model is 

considered a success, delivering good-quality services to populations previously 

unserved. Yet, many authors have revealed cases where the community management 

model has failed. These findings are a valuable source of information as they provide 

readers insights on which strategies are more capable of producing positive outcomes 

and those less probable. Therefore, displaying these findings is an important approach 

to assist decision-makers on identifying possible solutions to rural water supply 

management issues. 

4.1 KEY FACTORS RELATED TO COMMUNITY MANAGEMENT MODELS’ 

POSITIVE OUTCOMES 

Even though this management model has been utilized in several nations 

throughout the world, scientific publications tend to focus on the least developed 

countries, as those located in Latin America, Africa and Asia. Therefore, research papers 

of case-studies executed in these nations are abundant and possess relevant 

information of key elements linked to the enhancement of functionality of community-

managed Rural Water Supply Systems (RWSS). Indicators illustrating the actual 

contributions of the establishment of community management models in rural 

communities, however, are scarce in developing countries (UNITED NATIONS, 2018; 

SMITS, ROJAS & TAMAYO, 2013). These indicators, which could be the number of rural 

households with access to drinking water, frequency of systems’ failures and evolution 

of the number of water-related diseases in rural communities, are difficult to measure in 

countries where governmental agencies need to prioritize other sectors due to financial 

and political instability. 
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Even with little solid evidence of the real contributions of the community 

management model, authors have indicated which elements should prevail to promote 

positive results. The functionality of a RWSS depends of four main pillars, which are the 

financial, social and technical elements (MARKS et al., 2018) and the enabling 

environment (UNITED NATIONS, 2018; RIVAS et al., 2014; LOCKWOOD & SMITS, 

2011), as illustrated in Figure 2. The financial elements comprise aspects related to tariff 

schemes and cost-recovery capacity, which determine if the rural service provider is able 

to maintain the water service with minimal financial aid from external supporters. 

Technical elements consist of aspects related to the technical capacity of local operators 

to adequately run water systems and the existence of any kind of external technical 

support. Social elements include aspects related to acceptability of the water services 

and the commitment of the community to engage actively in this participatory 

management model. Finally, the enabling environment comprises a set of political 

measures which promotes the establishment of community organizations and creates a 

political environment where these entities possess equal influence as private institutions 

and governmental agencies in decision-making processes. 

Enhanced 
RWSS 

functionality

Financial 
elements

Technical 
elements Social elements

Enabling 
environment

Figure 2. Three main pillars to support functionality of RWSS. 

Source: Adapted from Marks et al. (2018). 
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4.1.1 Financial elements 

 According to Rautanen & White (2018), a strong financial scheme was a key 

element linked to the success of a community-managed rural water service in Parroha, 

Nepal. This scheme involves a monthly water tariff, a flexible method of contributions’ 

collection and a transparency policy which displays how users’ contributions are being 

employed. Users are able to pay water tariffs in advance, which many inhabitants prefer 

due to the possibility of paying for the service when their financial conditions are more 

stable. However, the most influential element in users’ willingness-to-pay is considered 

the transparency policy, which results in a reduced number of non-paying users as they 

are able to oversee water services’ expenditures. 

 To Whittington et al. (2009), the cost-recovery aspect of a RWSS is essential to 

ensure water services’ sustainability. During their research in Peru, Ghana and Bolivia, 

the authors discovered a great number of villages with financial problems due to low 

percentages of paying users, being community-managed service providers unable to 

afford the O&M costs of water services. In many villages, NGOs and governmental 

agencies provide financial aid to assist community organizations; however, this 

assistance is limited and it is insufficient to cover the total cost of O&M. According to the 

authors, a significant capital infusion in the communities studied is necessary to refurbish 

the systems and promote further financial stability, along with the necessity to increase 

users’ willingness-to-pay for the water service. 

 Even though external financial support is a critical part of community-managed 

RWSS, its extent must be calculated thoroughly. As claimed by Madrigal, Alpízar & 

Schlüter (2011), the provision of excessive financial resources could generate an 

undesired dependency of community organizations. Therefore, less efforts from local 

managers would be directed towards improvements to create financial self-sufficiency of 

the RWSS. Behnke et al. (2017) highlight the necessity of local authorities to promote 

capacity-building on financial planning, allowing community organizations to gather the 

required knowledge to maintain a stable financial scheme and minimally depend of 

external financial aid. Rivas et al. (2014) defend financial schemes must go beyond cost-

recovery and be established to guarantee future system refurbishment when necessary. 

 Capacitating local managers to properly manage their water services’ finances is 

a major aspect of RWSS sustainability. Thus, local authorities should provide the 
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required knowledge to ensure that community organizations are able to, for example, 

identify the costs of O&M and to select the appropriate tariff scheme for the locality 

(Moriarty et al., 2013). According to Behnke et al. (2017), local authorities and community 

organizations must account for local singularities when defining the tariff scheme to 

achieve better results. In some African villages, for instance, part of the inhabitants would 

exchange their labor for the access to drinking water, whilst some operators would be 

allocated to farms to work in exchange of funds for the water system. According to the 

authors, these experiences resulted in positive outcomes to rural water systems. 

Therefore, it is noticed that communities’ contributions towards RWSS’s maintenance 

can vary and are highly context-dependent. 

4.1.2 Technical elements 

From a systematic review of scientific publications covering a timespan of 30 

years from 2015, Hutchings et al. (2015) concluded that a fundamental element to 

ensure community management’s success is the provision of long-term support from 

specialized external agencies. As stated by the authors, governmental and private 

entities must commit to constant support provision to ensure that community 

organizations have access to the skills demanded to operate RWSS continuously. 

According to their study, over 90% of the success cases analyzed had an external 

agency providing technical, financial or managerial aid. 

Schweitzer & Mihelcic (2012) confirmed the necessity of external support in a 

study in Dominican Republic. The authors noticed a positive relationship between the 

frequency of external supporters’ visits and community participation and financial 

stability. Therefore, these communities were able to maintain better water services than 

those where external support was not a common reality. Thus, they concluded that long-

term support from external agencies is essential to rural water systems’ sustainability 

and durability. 

After a research developed in Africa, Harvey & Reed (2007) concluded that the 

majority of community-managed water systems were not sustainable, being the lack of 

technical support one of the major drivers of this scenario. In countries where an 

institution or NGO was present and actively providing technical support for community 

organizations, high operational sustainability levels were verified. According to the 
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authors, this support is delivered in the form of capacity-building, technical assistance, 

monitoring and participatory planning, which were key elements to ensure sustainability 

of RWSSs in Ghana, Uganda and Zambia, for instance. 

After a study conducted in several districts of Colombia, Smits, Rojas & Tamayo 

(2013) discovered that service providers which received constant assistance from 

support agencies performed better than others with reduced or no access. The authors 

found that the frequency of support provision was determinant to improve RWSSs’ 

performance. Kayser et al. (2014) had similar findings in a study conducted in El 

Salvador, where communities with regular access to technical support were able to 

increase long-term sustainability of the water systems. These communities often 

presented higher water quality levels and financial schemes able to cover O&M when 

compared to communities with limited access to technical support. 

 In Ghana, Braimah, Amponsah & Asibey (2016) recognized that community 

organizations which attended to regular meetings with local authorities were able to solve 

emergency situations regarding systems’ breakdowns quickly, while the organizations 

with less participation in such events failed to maintain systems’ integrity. The authors 

claim that local authorities possess a critical role in motivating local communities to seek 

for better water services, being these entities responsible to share knowledge with 

inhabitants regarding the importance of safe drinking water for their health and quality of 

life. 

 The delivery of technical support, however, must consider the reality of rural 

communities, which are often composed by inhabitants with minimal experience in 

planning, management and, specially, technical aspects of a RWSS. Thus, Boakye & 

Akpor (2012) emphasize that local authorities accountable for the provision of support to 

these communities must develop a comprehensive method of knowledge exchange. The 

authors indicate that the language, style and format of the information delivered to rural 

communities could simplify the transmission of essential technical information. 

 The political and financial situation of developing countries, however, often inhibit 

the creation of support policies and entities to assist community organizations of RWSSs. 

Throughout the world, some community organizations addressed this situation by 

creating regional, and in some cases national, networks of water committees to promote 

knowledge exchange and enhance problem-solving. Machado et al. (2019) described 
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two major examples present in Latin America, which are “Center of Support for the Rural 

Management of Drinking Water” (CENAGRAP) and “Integrated System of Rural 

Sanitation” (SISAR). The first association is composed by several water committees of 

the Cañar district, Ecuador, and is able to aid community organizations of the region 

through the entire life cycle of the RWSS, comprising the implementation, O&M and post-

construction phases. SISAR operates similarly in the state of Ceará, Brazil. These cases 

are emblematic examples of how community organizations managed to resolve 

problems associated to the lack of technical assistance. 

4.1.3 Social elements 

Full engagement of communities where the community organization model is 

applied consists of a fundamental element of the success of the approach. Rautanen & 

White (2018) relate the active participation noticed in a community management scheme 

in Nepal to the development of a strong sense of ownership by users. Consequently, 

users tend to engage in the routine of the water service frequently, verifying the 

execution of repairs and appointing potential threats to system’s integrity, as cases of 

vandalism or water theft. The authors also report that the sense of ownership has 

contributed to a decrease of the number of non-paying users, increasing the cost-

recovery capacity of the water service. These positive aspects have enabled the service 

provider of Parroha to be ranked as a high-quality entity among other service providers 

in Nepal. 

The creation of a strong sense of ownership is also an essential aspect of rural 

water services according to Kelly et al. (2017). The authors found that users’ participation 

during planning of the financial scheme of rural water services was associated to a higher 

number of paying users, either by monetary or non-monetary means, as they developed 

a strong sense of necessity to maintain the water system functioning. They highlight the 

necessity of external supporters to lead the community engagement initiative since the 

initial planning and design phases of the project, allowing users to acquire familiarity with 

the elements of the rural water service. 

Kleemeier (2000) argues that the participation of consumers in RWSS in Malawi 

is of great importance to maintain systems’ functionality. The author states that if less 

participatory approaches were executed, enhanced responsibilities would be allocated 
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to governmental agencies of the country. In the case of Malawi, these agencies were 

already facing regular problems with their responsibilities towards rural water supply 

even with the existence of community-managed service providers. Thus, the author 

concludes the reduction of participation could enhance the possibility of failures.  

Tibagu et al. (2013) had similar findings during a study executed in the Achefer 

Area, Ethiopia. Their results demonstrated a strong link between households’ degree of 

participation during planning and implementation, and estimated annual contributions of 

cash and labor. The community-managed RWSS of the area were facing serious 

problems regarding financial instability and insufficient funds to maintain systems’ 

operability in communities where the participation of consumers was limited. In these 

locations, consumers’ willingness-to-pay and willingness-to-contribute with labor were 

reduced. 

4.1.4 Enabling environment 

According to Amjad et al. (2015), the enabling environment is a fundamental 

element to ensure positive outcomes from drinking water supply systems. The enabling 

environment in the RWSS context consists of institutional and political conditions that 

promote the sustainability of RWSS. These conditions are achieved through the creation 

of legislation, policies, funding mechanisms and supporting programs that allow 

community-managed RWSSs to operate sustainably (LOCKWOOD, SMITS, 2011). The 

elements provided through the enabling environment are responsible to create the basic 

foundation service providers and governmental authorities rely to execute their roles in 

the rural water supply sector. 

Moriarty et al. (2013) also recognize the importance of a well-structured enabling 

environment for the rural water supply sector, where community organizations are legally 

recognized.  The authors acknowledge that many countries in the world admit community 

organizations as valid service providers in rural communities. However, the authors 

found that many national frameworks and guidelines were not able to determine explicit 

roles and responsibilities to the entities involved in their rural water supply sector. They 

defend that clearer frameworks and detailed responsibilities allocation are essential to 

increase community management’s effectiveness, determining the roles of each 

stakeholder to guarantee best outcomes. 
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5 MATERIALS AND METHODS 

The bibliographic review of the current work was based on scientific publications 

exhibiting relevant findings in the field of community management of RWSSs. Besides, 

technical reports of recognized international and multi-lateral institutions were highly 

considered, since the current theme is still emerging and, therefore, the number of 

scientific publications in this field of study is still scarce. 

This work focused on the assessment of two rural communities in Espírito Santo, 

Brazil. The selection criteria used for the final two communities was based on the 

accessibility of the community and availability of members of the water committees to 

provide relevant information. The accessibility of the community had a major role in the 

selection criteria considering that rural communities of the southern region of Espírito 

Santo are widely dispersed and have difficult access due to the low quality of roads. 

Moreover, the final sample of communities was limited to two as consequence of the 

unfeasibility of reaching a larger amount of communities. 

Thus, the final two communities selected were: Mata Fria and Santa Luzia. Mata 

Fria and Santa Luzia are located in Conceição do Castelo municipality, as demonstrated 

in Figure 3. The last national census in 2010 verified a population of 11.681 habitants in 

Conceição do Castelo, which implies it is 56th most populated municipality, from a total 

of 72 municipalities, of Espírito Santo. The average monthly salary was 1,8 of the 

Brazilian minimum wage determined by law, while the HDI was 0,670 (IBGE, 2013). Mata 

Fria and Santa Luzia are part of the Pró-Rural state program, with different levels of 

involvement of governmental agencies, presenting a water treatment plant and a 

distribution system to deliver drinking water to their inhabitants. 
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The community of Mata Fria, also called Alto Mata Fria, is located in an area of 

difficult access without proper transportation due to poor conditions of the road linking 

the community to the nearest highway, which is BR-262. It consists of a small village 

with 90 water connections, delivering drinking water to, approximately, 360 inhabitants. 

The entire community has access to basic services, such as electricity, waste collection 

by a municipal agency, landline telephone and mobile internet connection. Sewage 

disposal is made in individual septic tanks built in each household. Villagers could not 

recall the last time any kind of maintenance or inspection was performed regarding septic 

tanks’ conditions. There is one elementary school, Elementary School Unit (UMEF) Mata 

Fria, and one small health care facility, Basic Health Unit (UBS) Mata Fria, in the 

community. Both facilities benefit from the same services the community has access, 

with improved sanitation infrastructure. However, the frequency of inspections and 

Figure 3. Location of the communities of Mata Fria 
and Santa Luzia. 

Source: Developed by the author. 
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maintenance were also unknown. Both facilities also receive treated water from the 

Water Treatment Plant (WTP) Mata Fria. 

The community of Santa Luzia is intersected by ES-472, which is a major state 

road of Espírito Santo. The road is in good condition; therefore, access to the community 

is simple when some kind of transportation is available. Santa Luzia is a small community 

with, approximately, 137 water connections and 500 inhabitants. Basic services as 

electricity, solid waste collection, landline telephone and mobile internet connection are 

constantly available. Households own individual septic tanks for sewage disposal, and a 

specialized company is responsible for their regular sanitization. The community counts 

with one elementary school, UMEF Santa Luzia. The school has access to every basic 

service available to the community and also performs sewage disposal in septic tanks 

regularly inspected by a specialized company. 

The assessment of each community-managed RWSS was executed using the 

SIASAR 2012 model, which is the free version of the tool. As previously presented, this 

model relies on four surveys, which evaluate the water system, service provider, 

technical assistance provider and the community, as seen in ANNEX A – SIASAR 

SURVEYS. The technical assistance provider survey could not be utilized since the 

entity responsible for such service was not present or was minimally involved with water 

committees. 

The surveys were answered by the water systems’ operators and water 

committees’ presidents, who were able to provide detailed information of their duties and 

current conditions of the systems and communities. In Santa Luzia, the president and 

the only operator of the WTP were interviewed. In Mata Fria, one of the two operators 

was interviewed personally, while pertinent enquiries were addressed to the president of 

the community organization via telephone. All participants signed a consent form, as 

seen in APPENDIX A – CONSENT FORM FROM MEMBERS OF COMMUNITY 

ORGANIZATIONS, allowing the publication of the information gathered during the visit. 

The water treatment plants of each community were visited and inspected on 21st 

November 2018 to generate the final classification according to the SIASAR 

methodology. Finally, considering the final results and classification of each community, 

possible interventions were suggested based on scientific publications demonstrating 

positive results after their applications in similar cases. 
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6 RESULTS 

6.1 WATER SUPPLY SERVICES IN RURAL BRAZIL 

Following the same pattern exhibited in the majority of nations of the developing 

world, the disparities between drinking water access in urban and rural communities of 

Brazil are large. According to PNAD (2016), urban areas are greatly covered by water 

services, with approximately 93,9% of households connected to distribution systems. 

Nevertheless, rural areas remain poorly covered, with approximately 34,5% of rural 

households connected to any kind of reliable water source. Consequently, rural settlers 

are exposed to a range of risks associated to water-related diseases and, therefore, they 

experience reduced quality of life. 

The measures adopted by the Brazilian government previously mentioned in 

Section 3 are part of an international trend of decentralization which aims to facilitate the 

expansion of urban services to remote and rural communities (LOCKWOOD, SMITS, 

2011). In many developing countries, central governments are delegating water services 

and decision-making processes in this sector to local governments in an attempt to 

shorten the distance between service-providers and the political arena (QUIN, 

BALFORS, KJELLÉN, 2011; PALENCIA, PÉREZ-FOGUET, 2011; MANDARA, BUTIJN, 

NIEHOF, 2013). In Brazil, the wide extension of the national territory hinders the 

execution of a centralized approach, which would possibly fail to take into consideration 

regional or local singularities of importance for decision-making processes. Therefore, 

as seen in Section 3, responsibilities regarding water governance and services were 

delegated to actors closer to users, allowing context-oriented planning, management 

and regulation processes in spite of the application of a generalized approach by national 

government. 

This scenario has enabled the creation and expansion of several institutions 

intended to aid rural communities in the search for constant drinking water access. 

Referred as the most prominent of these institutions, the SISAR, a non-governmental 

entity composed by representatives of community organizations of rural communities in 

Ceará, was created in 1996 to provide the required technical and managerial expertise 

to rural service providers of the state. Until 2010, SISAR had been able to provide 

drinking water to an approximate number of 330,000 inhabitants, and it remains a major 
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actor in the rural water sector of the state (MELEG, 2012). Several other institutions are 

present in Brazilian territory, covering a great number of rural communities. In some 

states, however, the inexistence of similar institutions poses a challenge for rural 

communities to maintain RWSS efficiently, which is the case of Espírito Santo.  

6.2 WATER SUPPLY SERVICES IN ESPIRITO SANTO, BRAZIL 

Water supply services in Espírito Santo follow the rules and regulations determined 

in Law n˚ 11.445/2007. The majority of the municipalities in the state delegated these 

services to CESAN, which is present in 52 of the 72 municipalities of Espírito Santo. 

CESAN is a mixed capital company created in 1967 through Law n˚ 2.282, modified by 

Law n˚ 2.295, and regulated through Decree n˚ 2.575 (CESAN, 2019a). According to 

data provided by CESAN, the company delivers drinking water to 93,2% of inhabitants 

in the municipalities it has concession. The company possess a total of 88 Water 

Treatment Plants, which produce an average of 7.000 l/s of drinking water (CESAN, 

2019b). 

However, some rural areas of Espírito Santo have faced difficulties to obtain 

services as those executed in urban zones. To address this situation, the State of 

Espírito Santo created the “Pró-Rural program”, which is an initiative focused on 

delivering water and sanitation services for isolated communities. It was created through 

Resolution n˚ 2.745/1991, and is based on a partnership between CESAN, municipalities 

and local communities. The targets of this program are local communities with 

populations between 50 and 1.500 people where the feasibility to operate a water system 

by CESAN is low (CESAN, 2019c). 

CESAN is responsible for the project and construction of the water system, relying 

on subsidies from Federal Government, Fundação Nacional da Saúde (FUNASA), State 

Government, municipalities and other organizations. After construction, the water 

system is operated by the community organization of the target community, being its 

members trained and capacitated by CESAN to manage the organization and operate 

the water system adequately (CESAN, 2019c). 
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6.3 DESCRIPTION OF THE COMMUNITIES VISITED 

6.3.1 Mata Fria 

The WTP Mata Fria was built as part of the “Pró-Rural program”. The WTP follows 

the conventional water treatment process, with exception to the fluoridation phase. The 

water intake occurs in a small stream located 80 meters away from the WTP. The 

riparian zone of the stream is moderately degraded, as several houses occupied its 

margins. Additionally, one of the houses owned a dam sustained by water from the 

stream, which reduced the water flow destined to the WTP as the water intake of the 

water system is located downstream. The conditions of the water intake equipment were 

not adequate. The operator related problems with the screen grid, which is often 

removed of its original position due to strong water flow. After intake, the water is 

conducted to the treatment plant through well preserved pipes in a gravity-led scheme. 

After arrival at the WTP, aluminum sulfate is added to the water volume through 

an aluminum sulfate dispenser, as demonstrated in Figure 4. Then, the conventional 

process of water treatment occurs. The flocculation, sedimentation and filtration tanks 

presented good conditions and are demonstrated in Figure 5. Cleaning schedules are 

strictly respected. The flocculation and sedimentation tanks are sanitized manually by 

the operator, while the filtration tank has a backwash system. After the filtration process, 

two 20.000 l reservoirs receive the treated water. There, the disinfection and pH 

correction are performed. The operator reported that there is a fluoridation equipment 

available to use, as seen in Figure 6; however, the operator was not confident to use it 

because of poor technical training about this procedure. 
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Figure 4. Aluminum sulfate dispenser 

Source: Personal archive. 

Source: Personal archive. 

Figure 5. WTP Mata Fria scheme 

Figure 6. Fluoridation equipment 

Source: Personal archive 
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The water supply service is currently under control of an informal community 

organization composed by two operators and one president. The main operator operates 

the water system during the week, while a second operator takes responsibility for the 

system during weekends. The president is accountable for the financial scheme, which 

is based on a monthly tariff of R$ 25,00 for the first 15m3, to which is added R$ 5,00 for 

each additional 1m3. This scheme is possible due to the installation of water meters in 

every household. The tariff scheme is paper-based, with charges delivered personally to 

users. Payment is accepted either in cash or by deposit into a bank account controlled 

by the president. 

According to the operator, the number of non-paying users is low, varying from 3 

to 5 households per month. In these cases, the service is suspended until the debt is 

paid. The monthly revenue derived from water tariffs is close to R$ 2.400,00, which is 

sufficient to cover wages, acquire chemicals and perform small repairs. Initially, the 

municipality was responsible for the costs of operators’ wages; however, the current 

financial scheme is able to cover such costs. The community organization does not raise 

enough capital to maintain an emergency fund to be used for system’s refurbishment. 

The operator reported that no kind of technical, financial or managerial support is 

offered to the community. The WTP Mata Fria was built as an initiative of the Pro-Rural 

program, with investments of the government and technical support from CESAN. 

Training was delivered to operators regarding WTP’s operation once the system was 

completed; however, there has been little contact between the community organization 

and external agencies since then. 

6.3.2 Santa Luzia 

The WTP Santa Luzia was also part of the “Pró-Rural program”. The system 

follows the conventional water treatment process. Recently, the distribution system was 

expanded to cover the community Taquarussu, which is a community approximately 

2.000 meters distant from Santa Luzia, with approximately 66 water connections. Yet, 

Further details regarding Taquarussu were not obtained considering that the operator of 

WTP Santa Luzia did not recommend a field visit due to security reasons. 

The water intake is made in an artificial spring, as seen in Figure 7, several meters 

below the altitude of the water treatment station. An unidentified natural spring nourishes 
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the artificial spring through an artificial channel built for the water supply service in the 

community. The riparian zone of the artificial spring presents small degradation due to 

the existence of several houses nearby. Still, vegetation remains predominant on the 

margins. It is worth mentioning that the artificial spring is located at the base of a 

mountain where several properties plant coffee, creating a high risk of contamination of 

the spring by lixiviation of agrochemicals, for example. After intake, the water is destined 

to a sedimentation tank for a preliminary phase of the treatment, with no addition of 

chemicals. Subsequently, the water proceeds to a water tank which has two possible 

outputs. The first one conducts the water to a water pump, demonstrated in Figure 8, 

which leads the water volume to the WTP. There are two water pumps available to use, 

being one of constant utilization while the other is prepared to replace the main water 

pump in case of failures or maintenance requirement. The second output of the water 

tank leads the water to a dam, shown in Figure 9, where the water is stored to fulfil 

community’s demands in dry periods. All equipment installed in the water intake area 

were in good conservation conditions and working properly. According to the operator, 

the existence of the dam contributes to water distribution’s continuality, meaning the 

water service has not been interrupted as a result of water scarcity, even after the 

addition of Taquarussu’s water connections and consequent increase in demand. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Water intake point of WTP 
Santa Luzia 

Source: Personal archive 
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On the water treatment station, equipment and infrastructure presented good 

conservation and a demonstration of its scheme is presented in Figure 10. The 

flocculation, sedimentation and filtration tanks are sanitized regularly by the operator, 

who manually sanitizes the flocculation and sedimentation tanks, while the filtration tank 

has a backwash system. Two 20.000 l reservoirs store the water treated by the WTP. 

Source: Personal archive 

Figure 8. Water pumps of the WTP Santa 
Luzia 

Figure 9. Santa Luzia’s dam 

Source: Personal archive 
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The pH correction and disinfection phases are executed in these tanks, while the 

fluoridation phase is not executed due the inability of the operator to perform the 

procedure. A fluoridation equipment is present at the WTP, however, the operator 

reported that there was no instruction on how to manipulate it. The fluoridation, along 

with the aluminum sulfate equipment are demonstrated in Figure 11. 

Each reservoir stores treated water to one community. The tariff scheme adopted 

is the same for each community and follows the one used in Mata Fria. For the first 15 

m3, a fixed charge of R$ 25,00 is imposed. For each additional 1 m3, users are charged 

R$ 5,00. This control over water consumption is enabled through water meters installed 

in every household of the community. 

Water tariffs are invoiced through SICOOB (System of Credit Cooperatives of 

Brazil), a private bank where the water committee holds a bank account. As stated by 

the operator, the average number of monthly non-paying users is five. Tariffs’ collection 

generates sufficient revenue to cover O&M costs, staff wages and small repairs. An 

emergency fund is also sustained in case of the need of bigger interventions. 

The community organization in Santa Luzia is not formally recognized. It is 

composed by one president and one operator. Considering its informality, the bank 

account remains in the name of a former operator, who remains a resident of the 

community; however, he does not actively participate in the community organization. 

Before his retirement, the former operator was the only form of instruction of the current 

operator. No external agency has provided any kind of support to the community 

organization of Santa Luzia since the construction of the WTP in the 1990s, when the 

former operator was trained and a capacity-building program on managerial and financial 

skills was performed. 
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Source: Personal Archive 

Figure 10. WTP Santa Luzia 

Figure 11. Aluminum sulfate and 
fluoridation equipment. 

Source: Personal archive 
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6.4 CLASSIFICATION OF THE RWSS USING SIASAR METHODOLOGY 

6.4.1 Mata Fria 

Mata Fria’s WTP is able to produce drinking water throughout the year, during wet 

and dry seasons. Considering that events of water delivery interruption due to low 

availability of the natural resource have not occurred, the water intake flow rate was 

considered as capable to fulfill more than 150% of community’s demand. With exception 

to the catchment structure, which was in need of reallocation and reconstruction, pipes, 

reservoirs and distribution system’s structure were in good conditions. The reservoir 

volume of Mata Fria’s RWSS is more than capable to fulfill community’s demand 

throughout the year, which allows for the highest score in this aspect. The river basin 

score was reduced to 2 as consequence of medium deforestation in the upstream region 

of the water intake point, where houses and a water dam were built. Finally, the residual 

chlorine of 0.3 mg/l measured in the water reservoir represents a score of 3. Thus, the 

final score of the water system is 26. 

The “management of the community organization” indicator received the minimum 

score due to the organization’s informality, the lack of participants to fill positions in the 

organization and the low frequency of meetings, which occurred only as response to 

emergencies. The “tariff” indicator received a score of 3, considering the existence of a 

water tariff based on user consumption and the capability to recover costs of O&M. The 

“financial stability” indicator received the maximum score due to the existence of a bank 

account, the maintenance of account records and the ability of the water service to profit 

from the tariff scheme, even though it is not sufficient to nourish an emergency fund. The 

“O&M” indicator received a score of 3 as consequence of the presence of operators 

throughout the week and weekends, and the execution of preventive and corrective 

maintenance when needed. Lastly, the “basin protection” indicator received a score of 

2, as the community and the service provider do not possess any type of initiative to 

protect the river basin. Finally, the average score of the service provider resulted in 2.6. 

 The previous results classify the water system and service provider as A and B, 

respectively. Thus, according to Table 7, the corresponding RW of these actors are 1.00 

and 0.66. Consequently, considering there was no household without a water connection 
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to the system in Mata Fria, the WSSI of the community resulted in 0,66. According to 

Table 8, this result designates a score of 3 to the “WSSI” indicator from the community. 

 Considering the capability of the water system to cover 100% of the community, 

the “improved water system coverage” indicator received the maximum score. Contrarily, 

the “improved sanitation system coverage” received the minimum score, as 

consequence of the lack of maintenance of septic tanks since their construction and 

consequent potential reduction of efficiency. The “coverage of sanitation hydraulic 

system” received a score of 4, as each household and other buildings connected to the 

system had a sanitary facility with adequate equipment for personal hygiene. “Coverage 

of social care centers by improved drinking water” indicator received the maximum score, 

as the local elementary school and health care facility were connected to the water 

system. “Coverage of social care centers by improved sanitation” indicator received the 

minimum score since their sewage disposal equipment had not received any kind of 

maintenance since its construction. The “healthy environment” indicator was considered 

as regular, as there was a potential of contamination from the disposal of sewage in 

equipment without proper maintenance. Finally, “good practices in hygiene” indicator 

was scored as 4. Then, considering these results and the final result of the WSSI, the 

average score of the community actor was 3.00, which classifies it as B. 

 

6.4.2 Santa Luzia 

The capability of the WTP Santa Luzia to produce drinking water without 

interruptions due to the possibility of low availability of water throughout the year and the 

existence of a water dam to fulfill community’s demands granted the maximum score to 

the “water intake flow rate” indicator. The pipes, reservoirs and distribution system were 

well-preserved and also received the maximum score. Even though the catchment 

structure was also well-preserved, it was not protected from contamination due to the 

presence of agricultural practices in the surrounding areas, reducing the score of this 

indicator to 1. The “reservoir volume” indicator also received the maximum score as the 

two reservoirs are able to fulfil the demands of Santa Luzia and Taquarussu adequately. 

The “river basin” indicator received a score of 3, which is consequence of some 

deforestation occurring in the riparian zone of the spring where the water intake is 
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executed. The “residual chlorine” indicator received a score of 3 due to the concentration 

of 1 mg/l measured during the field visit. Thus, the final score of the water system of 

Santa Luzia was 27, which implies the A classification to this actor. 

The “management of the community organization” indicator received the minimum 

score due to the informality of the organization, the low number of positions occupied, 

and the performance of meetings only in case of emergency situations. The “tariff” 

indicator received the maximum score, as the tariff scheme is based on user 

consumption and allows the generation of sufficient revenue to cover O&M costs and to 

nourish an emergency fund. The “financial stability” also received the maximum score 

due to the existence of a bank account, the maintenance of accounting records and the 

generation of revenue higher than costs. In the case of the “O&M” indicator, the 

execution of periodic preventive and corrective maintenance and the constant presence 

of an operator in the WTP resulted in a score of 3. Finally, the “basin protection” indicator 

resulted in a score of 3, considering that the riparian forest presented some degradation. 

Finally, the final average score of the service provider resulted in 3.00, which classifies 

this actor as B. 

Considering the classification of the water system and service provider as A and 

B, respectively, and the fact that every household in the community is connected to the 

water system, the WSSI resulted in 0,66. According to Table 8, a WSSI of 0,66 implies 

a score of 3 to the WSSI indicator. 

The coverage of 100% of the community by improved drinking water implies a 

score of 4 to the first indicator of the community. The presence of regularly sanitized 

septic tanks for sewage disposal in each household of the community implies a score of 

4 to the “improved sanitation system” coverage. The “coverage of sanitation hydraulic 

system” indicator also received the maximum score. The coverage of social care centers 

by improved drinking water and sanitation indicators also received the maximum score 

of 4, along with the indicators “healthy environment” and “good practices in hygiene”. 

Thus, the final average score of the community actor resulted in 3.875, which implies the 

classification A. 
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7 DISCUSSION 

The application of the SIASAR tool allowed the exhibition of weak aspects in the 

RWSSs of the two communities studied. The final classification is displayed in Table 10 

and demonstrates that the actors involved in each community perform their 

responsibilities adequately, not requiring major adjustments. According to Table 2, the 

classification of the water system of both communities suggests they operate properly. 

The service providers of both communities maintain sustainability; however, minor 

improvements could be performed to enhance the actor’s performance. Finally, in Mata 

Fria, adequate sanitation services fail to cover the community entirely, whilst these 

services are thoroughly present and provide a safe environment in Santa Luzia. 

 
Table 10. Final classification of the communities studied 

Community Water System Service Provider WSSI Community 

Mata Fria A B 0.66 B 

Santa Luzia A B 0.66 A 

 

The high classification of the water systems is consequence of the good 

conditions of the equipment and physical structure of the water service. The operators 

of both communities have been able to execute their duties regarding sanitization and 

corrective maintenance adequately. Even though the SIASAR tool allocated the highest 

classification to this actor, there are still adjustments which could provide major 

improvements to the quality of the service. In Santa Luzia, there is a high risk of 

contamination of the water intake point and water dam as they are located near an area 

of agricultural practices and, therefore, agrochemicals could infiltrate in the water 

destined to human consumption. Some deforestation on the riparian areas of the water 

intake point in both communities also demonstrate a potential threat to the quality of 

water, and reforestation and conservation programs could be an important measure to 

ensure water safety. 

The classification of the service providers of both communities implies the actors 

maintain an adequate level of sustainability of the water service, with financial schemes 

able to cover O&M, chemicals and small repairs’ costs, which are essential aspects to 

sustainability according to Whittington et al. (2009). Nevertheless, important adjustments 



 

 

57 

must be performed to guarantee the functionality of the service in the long-term. Both 

service providers perform informally, present a low number of positions occupied in the 

community organization and participants rarely meet. The last aspect has proven to 

possess significant influence over positive outcomes as seen in Braimah, Amponsah & 

Asibey (2016), where meetings frequency was related to faster problem solving. 

Additionally, the short number of members in the community organization could 

potentially contribute to an overallocation of responsibilities to individuals. The informality 

of the community organizations is also considered a problem according to Moriarty et al. 

(2013), as this characteristic hinders the professionalization of the service provider, 

which could result in loss of efficiency in the long-term. Moreover, both service providers 

displayed a lack of sufficient funds to perform major repairs and systems’ refurbishment, 

which consists of an important aspect to ensure long-term sustainability as stated by 

Rivas et al. (2014). This is due to the fact that the water services’ physical structures are 

built with a limited life cycle and, if resource mobilization strategies do not include 

systems’ refurbishment in the future, significant capital infusion would be necessary to 

guarantee the continuity of the service. This financial aid requires a significant amount 

of capital and, considering the economic conditions of the developing world, external 

entities may not be able to assist RWSSs properly. 

 The technical assistance aspect of Mata Fria and Santa Luzia poses a major 

threat the RWSSs. Several authors, such as Hutchings et al. (2015), Harvey & Reed 

(2007), Smits, Rojas & Tamayo (2013) and Kayser et al. (2014), recognize technical 

support from external entities, either public or private, as fundamental to ensure the 

sustainability of RWSSs in the long-term. Therefore, the inexistence of such entities 

represents a great weakness to the service providers of both communities. Even though 

operators are able to maintain good conditions of the WTPs and execute small repairs 

occasionally, it is evident that the lack of technical support has already resulted in some 

difficulties, as the incapacity of operators to execute the fluoridation process and the 

inadequate conditions of the water intake point in both communities. As seen in Machado 

et al. (2019), the creation of networks involving several community organizations of a 

specific region could generate great outcomes to the RWSSs. Mata Fria and Santa Luzia 

are communities of two neighbor districts where several other community-managed 

RWSSs exist, which creates a favorable environment for their linkage. This initiative 
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would serve as a knowledge exchange platform where community organizations could 

share experiences and improve their service levels. 

 There was no evidence of strong participation of the community in the RWSSs of 

the current study, which could be considered a weakness according to Kelly et al. (2017) 

and Rautanen & White (2018). However, as stated by the operators of both communities, 

users are satisfied with the water service provided, which is also noticeable by the low 

number of non-paying users. The low frequency of failures and, therefore, reduced 

amount of time of service interruption could also be contributors to enhance users’ 

satisfaction of both communities. 

 In the case of Mata Fria, users’ satisfaction is linked only to water service’s 

conditions. The current sanitation conditions of the community raise potential threats to 

the environment and human health, even though there was no visual evidence of 

environmental impacts or decreased quality of life of inhabitants due to irregular sewage 

disposal. This work interpreted the incapacity of inhabitants to inform the last event of 

sanitization of their individual septic tanks as confirmation of the unimproved 

characteristic of the sanitation equipment, which was responsible to reduce the 

classification of the community using the SIASAR tool. Therefore, it is necessary to 

perform inspections of individual septic tanks throughout Mata Fria to guarantee their 

effectiveness in the treatment of household sewage. 

 Even though the SIASAR tool is specifically designed to assess the conditions of 

local communities and their RWSS individually, this work considered another major 

contributor to RWSS’s sustainability, which is the enabling environment. In both 

communities, there was no evidence of any type of support from external entities, which 

is an important aspect of an efficient enabling environment. Funding mechanisms and 

supporting programs have the potential to enhance the water service levels of Mata Fria 

and Santa Luzia, as it is noticeable that both communities possess fragilities which 

community organizations are not able to approach individually. 

 Brazil already adopted the international trend of decentralization of water 

services, allocating the responsibility of the service to municipalities. However, as also 

seen in Moriarty et al. (2013), the lack of explicit frameworks or guidelines to determine 

specific roles to stakeholders associated to the Brazilian rural water supply sector has 

resulted in the allocation of a large volume of responsibilities to single actors, as the 
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community organizations, for example. As seen in Mata Fria and Santa Luzia, these 

organizations are accountable for the execution of every role in the water service without 

any assistance or without sharing responsibilities with other entities, which causes an 

overallocation of functions and, possibly, failures and breakdowns. The creation of a 

national framework defining specific tasks to different stakeholders has the potential to 

increase RWSSs’ effectiveness and efficiency, and, therefore, improve the quality of life 

of rural settlers. 
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8 CONCLUSIONS 

The communities of Mata Fria and Santa Luzia have two independent RWSS 

which operate efficiently and provide drinking water to its users sustainably. The results 

generated by SIASAR demonstrated that both communities use and maintain proper 

physical structures, with minor interventions needed, such as the necessity of repairs of 

the catchment structure in Mata Fria, and the possibility of contamination of the water 

intake point due to agricultural practices in Santa Luzia. Both service providers presented 

some issues which must be addressed to ensure the sustainability of the service in the 

long-term, such as their current informality, and the incapability of Mata Fria’s service 

provider to sustain an emergency fund using revenue from user’s fees. Finally, while the 

community actor of Santa Luzia presented a high score due to the high level of coverage 

of water and sanitation services, Mata Fria’s score was reduced as consequence of 

inefficient sanitation alternatives, even though the entire community has access to 

drinking water. 

Thus, several weaknesses exist, which could cause varied problems in the future. 

The SIASAR information tool demonstrated its capability of properly identifying these 

weaknesses, which is essential to aid decision-making processes regarding services’ 

improvements. The major threat to both communities resides on the inexistence of 

external entities responsible to offer financial, managerial and technical support, which 

hinders the development of a more sustainable service. The inefficiency of sanitation 

equipment in Mata Fria also poses a major threat to public health and to the environment. 

The informality of both service providers hinders their professionalization, which also 

hinders their capability to achieve higher service quality. Besides, the incapability of Mata 

Fria’s tariff scheme to sustain an emergency fund generates a possible threat to the 

service’s continuity in the long-term. 

Therefore, both communities face challenges commonly observed in several 

communities worldwide where this management model has been applied. These 

challenges have been approached through different strategies. In the case of the 

communities of the current work, the implementation of a specialized entity responsible 

to provide technical, managerial and financial support is essential to guarantee the 

continuity of the water service. This initiative could lead to several improvements on 
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current threats exposed by the SIASAR tool. Through the provision of technical support, 

structural damages could be repaired. Managerial support could promote de 

development of more efficient financial schemes in Mata Fria, improving its revenue 

while maintaining affordable fees to users. The presence of an external entity could also 

promote environmental awareness throughout the community, sensitizing users 

regarding the necessity of adequate sanitation equipment, and its continuous 

sanitization. Hence, the SIASAR tool was able to verify which aspects of the communities 

should be addressed to ensure its long-term sustainability. Consequently, future 

interventions focused on the improvement of the water service could concentrate on 

these weak points and generate faster and more efficient results. 
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APPENDIX A – CONSENT FORM FROM MEMBERS OF COMMUNITY 

ORGANIZATIONS 
 

 

 

Eu  , portador (a) do RG nº 

   e inscrito no CPF nº  , e  (cargo) da 

  (instituição) de moradores da localidade de 

   (nome da comunidade rural), 

    (nome da cidade), ES, declaro que estou ciente 

da visita técnica realizada pelo Laboratório de Gestão Ambiental – LabGEA, da 

Universidade Federal Fluminense – UFF, para estudar o sistema de 

abastecimento de água com gestão comunitária em comunidades rurais. 

Autorizo a coleta e utilização de dados obtidos na visita para fins de publicação 

acadêmica e científica pelo LabGEA, coordenado pela profa. Anna Virgínia Muniz 

Machado, Matricula UFF – 308265. 
 

 

 

(Representante da Associação de Moradores) 

RG: 
CPF: 

 

Local: 

Data: 
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ANNEX A – SIASAR SURVEYS 

  1 WATER SUPPLY SYSTEM SURVEY 
Version 10 – August 2016 

 

GENERAL INFORMATION AND DESIGN 
 

 

Date 
 

Interviewer 
 

 

 
 
 
 
 
 
 
 
 
A 
1 

System Name 
  

Year Built 
  

Service Provider 
  

 Administrative Level 1  
 e.g. community, village, 
 town 

Locality Administrative Level 2:  
(include as many 
administrative levels as 
needed) 

e.g. municipality 

Administrative Level 3: 
e.g. township, district 

 

 Administrative Level 4:  
 e.g. province, state 

Latitude 
  

Longitude 
  

Altitude 
  

System Code 
  

 

 
 

A 
2 

Other Administrative and/or Geographical Divisions 

Catchment area 
 

Area or planning zone 
 

A 
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Other 
 

 
 

 
 
 
A 
3 

Initial Source(s) of Construction Financing 
(relative to year built (A1)) 

Source(s) of financing 
(Institution, Organization, 

Donation, Contribution, etc.) 

Specific program(s) from 
which funds originated 

(if applicable) 

 
Amount 

 
Currency 

    

Total Financing 
  

 

 

 
 
 
 

A 
4 

Refurbishment(s) and/or Expansion(s) 

 
 

Year 

 
Type of 

refurbishment 
and/or expansion 

 

Source(s) of 
financing 

Specific 
program(s) 
from which 

funds 
originated (if 
applicable) 

 

Executing 
Agency 

 
 

Amount 

 
 

Currency 

       

Total Financing 
  

 

 

 
 
 
 
A 
5 

 
 
 
 
 
 
A 

Type of Water Supply System 
(select all that apply) 

Gravity Supply 
 

Pumped Supply 
 

Hand Pump 
 

Rainwater Harvesting 
 

Other (Specify) 
     

Are there adequate water resources (at the source) to meet demand? 
(for community/village administrators) 

Dry season Yes 
 

No 
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6 Rainy season Yes 
 

No 
 

 

Sketch and label the following applicable components using the designated codes. Include as many 
components as needed, but the minimum possible to accurately describe the water system. Ensure 
the corresponding section is completed for each component. 

 
• Water source(s) 
• Water intake works 
• Water transmission line(s) (including any special structures) 
• Water treatment infrastructure (indicate chlorine injection point(s) (if applicable) 
• Water storage infrastructure 
• Distribution network(s) (to house connections) by zone(s) 
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WATER SOURCE AND/OR WATER INTAKE WORKS 
 

 

 

 
 
 
 
 
 
 

 
B 
1 

Water Source and/or Water Intake Works 

Name of Source 
and/or Intake 

     

Source and/or Intake 
Code 

     

Type of Source and/or 
Intake 

     

Is this the primary source and/or intake? 
(only one source/intake may be designated as 
primary) 

 
Yes 

  
No 

 

Flow rate 
 

Unit 
 Date 

measured 

 

Dry season flow rate 
 

Unit 
 Date 

measured 

 

Latitude 
     

Longitude 
     

Altitude 
     

 

 
 
 
 

B 
2 

Environmental conditions surrounding the source and/or intake 
(e.g. riverbanks, recharge zones, well fields, etc.) 

 
Yes 

 
No 

Not 
applicable 

Presence of vegetation or forested areas 
   

Erosion 
   

Adequate protection e.g. fencing or restricted access 
   

Presence of contamination from household waste or waste water 
e.g. overhung latrines, animals, dwellings, etc. 

   

Presence or evidence of hazardous waste e.g. industrial, agricultural 
or artisanal activities 

   

 

B 
3 

 
 
 
 

Presence of water intake infrastructure Yes 
 

No 
 

Flow meter installed Yes 
(operational) 

 Yes (non- 
operational) 

 
No 

 

 

B 
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B 
4 

State of Water Intake Infrastructure 

A B C D 
Good 
Water intake infrastructure 
operational and all 
components in good physical 
condition. 

Fair 
Water intake infrastructure 
operational and in need of 
minor repairs, which can be 
resolved by the community 
without external assistance. 

Poor 
Water intake infrastructure 
operational or non- 
operational, and in need of 
major repairs requiring 
external technical 
assistance. 

Inoperable 
Water intake infrastructure 
non-operational and in need 
of replacement requiring 
external technical and 
financial assistance. 

    

Comments on water 
intake(s) 

 

 

Transmission line(s) 
 

 

 

 
 
 
 
C 
1 

Water Transmission Line(s) 

Transmission line 
code 

     

Length 
   

Unit 
 

Diameter or cross- 
section 

   
Unit 

 

Does the transmission line include special 
components? 
(e.g. break pressure tank, valve, etc.) 

 
Yes 

  
No 

 

 

 

 
 
 
 
 
C 
2 

State of Water Transmission Line(s) 

A B C D 
Good 
Transmission line(s) 
operational and all 
components in good physical 
condition. 

Fair 
Water intake infrastructure 
operational and in need of 
minor repairs, which can be 
resolved by the community 
without external assistance.. 

Poor 
Transmission line(s) 
operational or non- 
operational, and in need of 
major repairs requiring 
external technical 
assistance. 

Inoperable 
Transmission line(s) non- 
operational and in need of 
replacement requiring 
external technical and 
financial assistance. 

C 
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Comments on 
transmission line(s) 

 

 

WATER TREATMENT INFRASTRUCTURE 
 

 

 

 
 
 
 
 
D 
1 

Water Treatment Infrastructure 

Treatment 
infrastructure Code 

    

Type of Treatment 
    

Operational Yes 
 

No 
 

Latitude 
    

Longitude 
    

Altitude 
    

 

 

 
 
 
 
 
D 
2 

State of Water Treatment Infrastructure 

A B C D 
Good 
Treatment infrastructure 
operational and all 
components in good physical 
condition. 

Fair 
Water intake infrastructure 
operational and in need of 
minor repairs, which can be 
resolved by the community 
without external assistance. 

Poor 
Treatment infrastructure 
operational or non- 
operational, and in need of 
major repairs requiring 
external technical 
assistance. 

Inoperable 
Treatment infrastructure 
non-operational and in need 
of replacement requiring 
external technical and 
financial assistance. 

    

Comments on 
Treatment 

infrastructure 

 

WATER STORAGE INFRASTRUCTURE 
 

 

D 

E 
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E 
1 

Water Storage Infrastructure 

Storage Infrastructure 
Code 

   

Storage Capacity 
(volume) 

 
Unit 

 

Cleaning frequency 
   

Latitude 
   

Longitude 
   

Altitude 
   

 

 

 
 
 
 
 
E 
2 

Physical Condition of Water Storage Infrastructure 

A B C D 
Good 
Storage infrastructure 
operational and all 
components in good physical 
condition. 

Fair 
Water intake infrastructure 
operational and in need of 
minor repairs, which can be 
resolved by the community 
without external assistance. 

Poor 
Storage infrastructure 
operational or non- 
operational, and in need of 
major repairs requiring 
external technical 
assistance. 

Inoperable 
Storage infrastructure non- 
operational and in need of 
replacement requiring 
external technical and 
financial assistance. 

    

Comments on Storage 
Infrastructure 

 

 

WATER DISTRIBUTION INFRASTRUCTURE 
 

 

 

 
 
F 
1 

Water Distribution Network 

Distribution Network 
Code 

 

Hours of Service per 
Day 

 

 

F 
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F 
2 

Water Distribution Network 

Number of House Connections 
 

Number of Water Meters Installed 
 

Number of Functioning Water Meters Installed 
 

 

 

 
F 
3 

Average Distance from Household to Public Standpost 
(to be completed only for households without house connections) 

Greater than 100 
meters 

 
Less than 100 meters 

 

 

 

 
 
 
 
 
F 
4 

State of Water Distribution Infrastructure 

A B C D 
Good 
Distribution infrastructure 
and all components in good 
physical condition. 

Fair 
Water intake infrastructure 
operational and in need of 
minor repairs, which can be 
resolved by the community 
without external assistance. 

Poor 
Distribution infrastructure 
operational or non- 
operational, and in need of 
major repairs requiring 
external technical 
assistance. 

Inoperable 
Distribution infrastructure 
non-operational and in need 
of replacement requiring 
external technical and 
financial assistance. 

    

Comments on 
Distribution 

Infrastructure 

 

 

DRINKING WATER QUALITY AND QUANTITY 
 

 

 
G 
1 

System Flow Rate 
(average flow across distribution network) 

Flow rate 
 

Unit 
 

 

 

G 



 

 

76 

 
G 
2 

Chlorine Disinfection 
(at chlorine injection point) 

Yes, and 
operational 

 Yes, and non- 
operational 

 
None 

 

 

 

 
 
G 
3 

Household Water Treatment 
(applies to filtration only e.g. ceramic filtration, slow sand filtration, etc.) 

The majority  Some  No  
of households households households 
treat their treat their treat their 
water via water via water via 
filtration filtration filtration 

 

 

 
 
 
 
G 
4 

Drinking Water Quality 

Date of Analysis Results 
(based on country-specific norms/ regulations) 

Residual 
Chlorine 

 
Result 

 
Units 

 

Bacteriological 
Analysis 

 
Pass 

 
Fail 

 

Physico- 
chemical 
Analyses 

  
Pass 

  
Fail 

 

COMMENTS 
 

H 
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  2 SERVICE PROVIDER SURVEY  
 

Version 10 – August 2016 
 

GENERAL INFORMATION 
 

 

Date 
 

Interviewer 
 

 

 
 
 
 
 
 
 

Name of Service Provider 
  

 Administrative Level 1 e.g.  
 community, village, town 

Locality 
(include as many 

Administrative Level 2: 
municipality 

e.g.  

 

 administrative levels as 
needed) 

Administrative Level 3: 
e.g. township, district 

 Administrative Level 4: e.g.  

Comments and Observations 

1 

A 
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A 
1 

 province, state 

Other Administrative   
Divisions 

Latitude 
  

Longitude 
  

Altitude 
  

Provider Code 
  

 

 

 
 

A 
2 

 
 

Type of Provider 

A Community organization 
 

B Public institution 
 

C Other (Specify) 
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COMMUNITY ORGANIZATION INFORMATION 
 

 

 

 
 
 

B 
1 

Legal Status 

Date Established 
  

 
 

Legal Status of Provider 

Legally established 
 

In process of legalization 
 

Not legally established 
 

 

 

B 

Management Committee 

Date of last elections 
    

Are all positions currently filled? Yes 
 

No 
 

Number of meetings in the past six months 
    

 

 

 

B 
2 
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B 
3 

Management Committee Representatives and Technicians 

Representatives 

Position 
(Country-specific parameter) 

Name Telephone 
No. 

Gender 
(Female/ Male) 

President 
   

Secretary 
   

Treasurer 
   

Vice-president 
   

Representative/ 
Spokesperson 

   

Representative/ 
Spokesperson 

   

Representative/ 
Spokesperson 

   

Technicians 

Position 
(Country-specific parameter) 

Name Telephone 
No. 

Gender 
(Female/ Male) 

Operator 
   

Manager 
   

 

 

B 
4 

Does the provider have a bank account? Yes 
 

No 
 

 

 

Accountability 

Is the provider accountable to the 
community? 

Yes 
 

No 
 

Are there minutes from community 
meetings? Yes 

 
No 

 

 

 

 

B 
5 
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FINANCIAL INFORMATION: REGULAR INCOME 
 

 

Response flowchart 
 

 

 

C 
1 

Has a tariff structure been defined? Yes 
 

No 
 

 

 

 

C 
2 

Water tariffs 
(to be completed only if the answer to C1 is YES) 

Fixed 
 

Volumetric 
 

Average monthly cost per 
household 

  
Currency 

 

 

 

 
 
 
 

C 
3 

Is the community familiar with the billing system and are bills issued at a regular frequency? 
(to be completed only if the answer to C1 is YES) 

Yes 
 

 
 
 
No 
(select all that 
apply) 

The community has not been trained 
 

The community refuses to pay 
 

The provider does not collect payments 
 

Other (please explain) 
  

C 
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C 
4 

Are metering data available? 
(to be completed only if the answer to C3 is YES) 

 

Yes 

Water produced 
(Monthly average in cubic meters) 

 

Water billed 
(Monthly average in cubic meters) 

 

No 
 

 

 

 
 
 

C 
5 

Billing, Payment and Revenue 
(to be completed only if the answer to C3 is YES) 

Number of users required to pay 
 

Amount billed 
(Monthly average for the past 12 months in the currency specified in C2) 

 

Number of users up to date with payments 
 

Revenue 
(Monthly average for the past 12 months in the currency specified in C2) 

 

 

 

 
 
 
 
 

C 
6 

How is the system maintained? 
(to be completed only if the answers to C1 and C3 are NO, regardless of the reason) 

(select all that apply) 

No system or not maintained 
 

Special contributions from beneficiaries 
 

Central government subsidies 
 

Municipal/local government subsidies 
 

Support from private national or international organizations 
 

Other 
(Specify) 
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FINANCIAL INFORMATION: ADDITIONAL REVENUE 
 

 

 

 
 

D 
1 

Additional revenue from operations 
(e.g. new connections, fines, spills, etc.) 

 

Yes 

Total amount last year 
(in the currency specified in C2) 

 

Amount expected this year 
(in the currency specified in C2) 

 

None 
 

 

 

 
 

D 
2 

Have there been special contributions not directly related to water services? 
(e.g. fund-raising, fairs, etc. specifically for water and sanitation) 

 

Yes 

Total amount last year 
(in the currency specified in C2) 

 

Amount expected this year 
(in the currency specified in C2) 

 

No 
 

 

 

D 
3 

Average annual rate of expansion 
(new connections per year) 

 

D 
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FINANCIAL INFORMATION: EXPENDITURES 
 

 

 
 
 
 
 
 
 
 
 
 

E 
1 

 
 

Type of Expenditure 

Actual 
Expenditure 

(monthly 
average in the 

currency 
specified in C2) 

Expected 
Expenditure 
(monthly 

average in 
the currency 
specified in 

C2) 
Management • Salaries for administrative and 

technical personnel 
  

• Office supplies 
• Per diems and travel expenses 
• Office rent 

  

Operations • Salaries for administrative and 
technical personnel 

  

• Energy costs (electricity, diesel oil for 
generators, etc.) 

  

• Water treatment costs (chlorine, 
chemicals, etc.) 

  

• Other (contractors, supplies, etc.)   

Maintenance • Minor repairs that require unskilled 
labor 

• Maintenance supplies (for preventive 
and/or corrective maintenance) 

  

Environmental 
Services and Other 

• Reforestation 
• Maintenance and upkeep of the 

water source and/or intake 
• Other 

  

Total 
  

E 
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FINANCIAL INFORMATION: WORKING CAPITAL 
 

 

 
 

F 
1 

Is the revenue and expenditure ledger up to date? 

 

Yes 

Total revenue last year 
(in the currency specified in C2) 

 

Total expenditure last year 
(in the currency specified in C2) 

 

No 
 

 

 

 
 
F 
2 

Is liquid capital available? 
(in cash and/or in a bank account) 

Yes 
Total amount 
(in the currency specified in C2) 

 

No 
 

 

 
 
 
 
F 
3 

Is there a balance sheet? 

 
 
 
Yes 

Current assets 
(in the currency specified in C2) 

 

Fixed and non-current assets 
(in the currency specified in C2) 

 

Current liabilities 
(in the currency specified in C2) 

 

Fixed and non-current liabilities 
(in the currency specified in C2) 

 

No 
 

F 
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OPERATION AND MAINTENANCE (O&M) 
 

 

 
 
 

G 
1 

Does the provider carry out O&M of the water supply system? 
(select only one option) 

Yes, preventive maintenance carried out in the past 12 months 
 

Yes, corrective maintenance carried out in the past 12 months 
 

Yes, both preventive and corrective maintenance carried out in the past 12 
months 

 

No maintenance carried out in the past 12 months 
 

 

 

G 
2 

Does the provider have adequate resources 
(e.g. construction materials, tools, equipment, 
etc.) for carrying out O&M activities? 

 
Yes 

  
No 

 

 

 

G 
3 

Does the provider have technicians or 
operators for O&M activities? 

Yes 
 

No 
 

 

 

 
 
 

G 
4 

Does the provider have service provision rules and regulations? 
(select only one option) 

Yes, and they are fully applied 
 

Yes, but they are only partially applied 
 

Yes, but they are not applied 
 

No 
 

G 
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OPERATION AND MAINTENANCE 
 

 

Response flowchart 
 

 

 

 

 
 
H 
1 

Does the provider receive technical assistance from the government/ other agencies to operate 
the system or for other activities? 

Yes Agency 
  

No 
 

 

 

H 
2 

Does the provider promote environmental 
sanitation and community hygiene practices? Yes 

 
No 

 

 

 

H 
3 

Does the provider promote environmental 
protection in the area near the water source or 
intake? 

 
Yes 

  
No 

 

 
 

H 

Type of corrective measures 
(answer only if the answer to H3 is YES) 

Not 
applicable 

Applicable and 
completed at 

least once in the 
past 12 months 

Applicable, but 
not completed in 

the past 12 
months 

Replacing water system components when 
damaged 

   

Promoting reforestation 
   

Prohibiting wastewater discharge in the area 
near the water source or intake 

   

Prohibiting the use of pesticides in the area 
near the water source or intake 

   

 

 

 

 

 
H 
4 
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H 
5 

 
Type of preventative measures 

(answer only if the answer to H3 is YES) 

 
Not 

applicable 

Applicable and 
completed at 
least once in 
the past 12 

months 

Applicable, but 
not completed 
in the past 12 

months 

Revising and/or increasing legal or administrative 
protection of the land surrounding the water 
resource and/or intake 

   

Providing security in the area near the water source 
or intake 

   

Protecting flora and fauna in the area near the water 
source or intake 

   

Inspecting boundaries and signs in the area near the 
water source or intake and making repairs as needed 

   

Inspecting fencing around the water intake and 
making repairs as needed 

   

Inspecting and cleaning the intake and making 
repairs 

   

Inspecting and/or periodically replacing intake 
components (before rupture or damage) 

   

Preventing deforestation and promoting 
reforestation 

   

Soil conservation (e.g. stabilizing slopes, 
environmental buffers, rock barriers, etc.) 

   

Revising and updating contingency plans (e.g. fire or 
natural disasters) 

   

 



 

 

1 

COMMENTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I 

Comments and Observations 

I 
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  3 COMMUNITY SURVEY  
 

Version 10 – November 2016 
 

GENERAL INFORMATION 
 

 

Date 
 

Interviewer 
 

 
 
 
 
 
 
 
 

 
A 
1 

Name of community 
  

 Administrative Level 1  
 e.g. community, village, 
 town 

Locality Administrative Level 2:  
(include as many 
administrative levels as 
needed) 

e.g. municipality 

Administrative Level 3: 
e.g. township, district 

 

 Administrative Level 4:  
 e.g. province, state 

Latitude 
  

Longitude 
  

Altitude 
  

Community code 
  

 
 
 
 

A 
2 

Other Administrative and/or Geographical Divisions 

Catchment area 
 

Area or planning zone 
 

Other 
 

A 



 

 

3 

 

  
 

 

A 
4 

Total number of 
households 

 

 

 

 
 
A 
5 

Distribution of households with access to a water supply system 

Code/ Water System 
Name 

Code/ Service 
Provider Name Location (Local and 

Regional Agencies) 

No. of households 
served by each system/ 

provider 
    

 
 

 
 

 
 
 
 
 
A 
7 

Public services 

Electricity Yes 
 

No 
 

Landline telephone Yes 
 

No 
 

Mobile telephone Yes 
 

No 
 

Mobile internet 
connection 
(3G or 4G) 

 
Yes 

  
No 

 

Other community 
characteristics 

    

 

 
 

A 
3 

Total population 
 

Majority ethnic group 
 

Predominant language 
 

Comments on 
demographics 

 

 

A 
6 

No. of households without 
access to a water system 



 

 

4 

 
 

SANITATION AND HYGIENE 
 

 
 

 
 
 
B 
1 

 
Data collection method 

1. Estimate (few or no household interviews conducted) 
 

2. All households surveyed using the auxiliary form (see Annex II) 
 

3. Representative sample of 
households surveyed using the 
auxiliary form (see Annex II) 

 No. of 
Households 
sampled 

 

 
 
 
 
 

B 
2 

Household sanitation facility 

Number of households with an improved Type 1 sanitation facility: 
• Water discharge (automatic or manual) to a sewage network or septic tank 

 

Number of households with an improved Type 2 sanitation facility: 
• Ventilated improved pit latrine (VIP) 
• Pit latrine with slab 
• Composting latrine/ toilet 

 

Number of households with an unimproved type of sanitation facility: 
• Water discharge (automatic or manual) to elsewhere (street, backyard or open land, open 

sewage, trench, open drain or any other location) 
• Pit latrine without slab, open pit, bucket or hanging latrine 

 

B 



 

 

5 

 

 
 
 
 
 
B 
3 

Use of improved sanitation (Type 1 or Type 2) 

 
Use 

 
Ownership 

Number of 
households using type 

1 

Number of 
households using type 

2 

SOME family 
members use 
improved sanitation 
SOME of the time 

Private 
  

Shared 
  

ALL family members 
(including men, 
women, the elderly, 
and children) use 
improved sanitation 
ALL of the time 

Private 
  

 
Shared 

  

 

 

 
 
B 
4 

Use of unimproved sanitation 

Use Number of 
households 

SOME family members use unimproved sanitation (private or shared) SOME of 
the time 

 

ALL family members (including men, women, the elderly, and children) use 
unimproved sanitation (private or shared) ALL of the time 

 

 

 
 

 

 
 
B 
6 

Solid Waste Collection and Disposal 

Is there any type of solid waste collection and/ 
or disposal in the community? Yes 

 
No 

 

Number of households with solid waste collection and/ or disposal 
(to be answered independently of the previous question) 

  

What is the most common type of solid waste disposal in the 
community? (e.g. burning, burying, disposed of in a body of water, etc.) 

  

Household Hygiene 

Number of households with basic hand washing facilities (including water and 
soap) near (less than 10 meters) the sanitation facility 

 

Number of households in which ALL family members (including men, women, 
the elderly, and children) USE the hand washing facility ALL of the time 

 

Number of households in which drinking water is safely stored (in clean, well- 
sealed containers) 

 

 

 

 

B 
5 



 

 

6 

SCHOOLS 
 

 

To be completed only if the response to A5 is YES. One form must be completed for each school in the community. 
 

Response flowchart 
 
 

 
 

 
 
 

C 
1 

Schools 

Is there a school in the community? 

 

Yes 
Name of reference school 

 

Location of reference school 
 

No 
 

 
 

C 

School: General Characteristics 

Name of School 
    

School Code 
    

Teaching and 
Administrative Staff 

Total No. of female teachers 
and employees 

 Total No. of male teachers 
and employees 

 

Student Body Total number of female 
students 

 Total number of male 
students 

 

 

 
 
 
 

C 
2 



 

 

7 

 

 
 
 
 
 
 
C 
3 

School: Water Supply System 

 
 
 

Does the school have a water 
system? 

 
 

Yes 

Operational with capacity to meet 
peak demand 

 

Operational, but cannot meet peak 
demand 

 

 
Non-operational 

 

No 
 

System Code/ Name* 
Location (Local and regional agencies) 

  

Comments 
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C 
4 

 
Schools: Sanitation and Hygiene 

 
A teacher’s assistance is recommended to complete this section when possible. 

 
 
 

The school has: 

 
Improved type 1 

sanitation 
infrastructure 

 
Improved type 2 

sanitation 
infrastructure 

 
Other unimproved 

sanitation 
infrastructure 

Basic hand washing 
facilities (with water 
and soap) less than 
10 meters from the 

sanitation facility 

Yes  No  Yes  No  Yes  No  Yes  No  

No. of facilities for 
female staff 

                

No. of facilities for 
male staff 

                

No. of unisex 
facilities for staff 

                

No. of facilities for 
female students 

                

No. of facilities for 
male students 

                

No. of unisex 
facilities for students 

                

No. of shared 
facilities for staff and 
female students 

                

No. of shared 
facilities for staff and 
male students 

                

No. of shared unisex 
facilities for staff and 
students 
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HEALTH CENTER 
 

 

To be completed only if the response to A6 is YES. One form must be completed for each health center in the 
community. 

 

Response flowchart 
 
 

 
 

 
 
 

D 
1 

Health Centers 

Are there any health centers in the community? 

 

Yes 

Name of the health center used most often by 
the local population 

 

Location of the health center 
 

No 
 

 
 
 
 
 

D 
2 

Health Center: General Characteristics 

Health Center Name 
    

Health Center Code 
    

Medical and 
Administrative Staff 

Total No. of female 
employees 

  
Total No. of male employees 

 

Average No. of 
Patients 

Average number of female 
patients per day 

 Average number of male 
patients per day 

 

D 
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D 
3 

Health Centers: Water Supply System 

 
 
 

Does the health center have a 
water system? 

 
 

Yes 

Operational with capacity to meet 
peak demand 

 

Operational, but cannot meet peak 
demand 

 

 
Non-operational 

 

No 
 

System Code/ Name* 
Location (Local and regional agencies) 

  

Comments 
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D 
4 

Health Centers: Sanitation and Hygiene 
 
 

The health center administrator’s assistance is recommended to complete this section when possible. 

 
 
 

The health center 
has: 

 
Improved type 1 

sanitation 
infrastructure 

 
Improved type 2 

sanitation 
infrastructure 

 
Other unimproved 

sanitation 
infrastructure 

Basic hand washing 
facilities (with water 
and soap) less than 

10 meters from 
sanitation facility 

 
Yes 

  
No 

  
Yes 

  
No 

  
Yes 

  
No 

  
Yes 

  
No 

 

No. of facilities for 
female staff 

                

No. of facilities for 
male staff 

                

No. of unisex 
facilities for staff 

                

No. of facilities for 
female patients 

                

No. of facilities for 
male patients 

                

No. of unisex 
facilities for patients 

                

No. of shared 
facilities for staff and 
female patients 

                

No. of shared 
facilities for staff and 
male patients 

                

No. of shared unisex 
facilities for staff and 
patients 
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INTERVENTIONS 
 

   List all interventions scheduled or in progress.  
 

 Interventions Scheduled or in Progress 

Record all water and sanitation interventions that will benefit the community and indicate status at the 
time of conducting the survey. 

Water Supply System Improvements 

Source/ Agency Scheduled Design Phase Construction 
Phase 

Complete 

     

 
New Water System 

Source/ Agency Scheduled Design Phase Construction 
Phase Complete 

 
 

E 

    

1 Improved Type 1 or Type 2 Sanitation 
• Water discharge (automatic or manual) to a sewage network or septic tank or pit latrine 
• Ventilated improved pit latrine (VIP) 
• Pit latrine with slab 
• Composting latrine/ toilet 

Source/ Agency Scheduled Design Phase 
Construction 

Phase Complete 

     

 Unimproved Sanitation 
• Water discharge (automatic or manual) to elsewhere (street, backyard or open land, open sewage, trench, 

open drain or any other location) 
• Pit latrine without slab, open pit, bucket or hanging latrine 

Source/ Agency Scheduled Design Phase Construction 
Phase 

Complete 

     

E 
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Comments and Observations 

 


