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Tutkimuksessa analysoitiin ympäristöhasardien yleisyyttä ja niiden vaikutusta maaseudun 

talousvesijärjestelmien pitkän aikavälin kestävyyteen Nepalissa. Tutkimusaineiston muo-

dostaa Suomen vuosina 1990–2005 implementoiman Rural Water Supply and Sanitation 

Project (RWSSP) -hankkeen talousvesijärjestelmät Nawalparasin maakunnassa.  

 

Työssä analysoitiin paikallisia tekijöitä, jotka mahdollistavat ympäristöhasardien negatii-

viset vaikutukset talousvesijärjestelmien toimivuudelle tai estävät näitä vaikutuksia ja aut-

tavat järjestelmien ylläpidossa. Tutkimuksessa tutkittiin myös RWSSP-hankkeen projek-

tidokumentteja analysoiden projektin toimenpiteitä ympäristöriskien hallinnan suhteen.  

 

Tutkimus osoittaa, että ympäristöhasardit ovat hyvin yleisiä tutkimusalueella. Erityisesti 

tulvinta sekä maavyörymät aiheuttavat ongelmia talousvesijärjestelmien toimivuudelle 

monsuunisateiden aikaan. Nämä ympäristöhasardit johtavat vesi-infrastruktuurin rikkou-

tumisiin, veden laadun heikkenemiseen, putkien tukkiutumiseen sekä veden virtauksen 

heikkenemiseen. Tutkimuksen mukaan talousvesijärjestelmien käyttämän raakaveden 

mikrobiologisesti huono laatu on yleinen ongelma, joka ei rajoitu vain sadekauteen. Huono 

vedenlaatu aiheuttaa vesivälitteisiä tauteja kuten ripulia ja suolistomatoja. 

 

Tutkimuksen mukaan jyrkkä topografia, vesi-infrastruktuurin riskialtis sijainti jyrkillä rin-
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korjaustoimien heikko laatu ovat tekijöitä, jotka vaikuttavat useimpiin talousvesijärjestel-

mien ongelmatilanteisiin. Monet näistä haasteita olisivat kuitenkin ylitettävissä edullisilla 

ja yksinkertaisilla ratkaisuilla. Tutkimuksen mukaan talousveden saatavuuden lisäksi 

RWSSP vaikutti positiivisesti erityisesti institutionaaliseen kehitykseen projektialueella, 

ja useat projektin aikana perustetut instituutiot ovat vieläkin toiminnassa ylläpitäen järjes-
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gian käyttäminen sekä paremmat resurssit infrastruktuurin korjauksessa ja ylläpidossa pa-

rantaisivat paikallisten talousvesijärjestelmien laatua ja kestävyyttä sekä ympäristöriskien 
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and Maa- ja Vesitekniikan tuki ry. 

 

As part of the Nawalparasi and Palpa Districts Sustainable Water Supply and Sanitation 

project, six student researchers evaluated the long-term sustainability of the achievements 

of Rural Water Supply and Sanitation Project (RWSSP) that was implemented in Nepal 

between 1990 and 2005. The student researchers have designed their research topics and 

study designs individually and independently. This particular research analyzes the im-

pacts of natural hazards on the long-term sustainability of RWSSP-built water supply 

services and the abilities of the water users to cope with the threats. The research com-

bines quantitative and qualitative data to draw conclusions of the current sustainability 

status of the RWSSP-built water supply services and gives recommendations on what 

could be improved in the current and future WASH-related development cooperation pro-

jects of Finland regarding the threats of natural hazards. 
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methods will be of great help to me in the future. 

 

The third, very exciting part of this research project was naturally the field assessment. 

Travelling, observing and interviewing people in a foreign country through an interpreter 

is not an easy task and definitely a challenge. The research project taught me a lot about 

interviewing technics and practices as well as encounters with people from different cul-

tural backgrounds. 

    

In addition, the topic of the thesis combines well my interests: water and sanitation, de-

velopment cooperation and foreign cultures. Regarding future work projects, I hope this 

project gives me good experience in conducting field research in a developing country 

environment using both qualitative and quantitative research methods.   

 

Many people have helped me on the journey to accomplish this project. Special thanks to 

my advisor Juho Haapala for his support, good advice and patience with this eternal pro-
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1 Introduction 
 

This is a master’s thesis written by the request of a Finland-based non-governmental or-

ganization (NGO) Waterfinns ry as part of the Nawalparasi and Palpa Districts Sustaina-

ble Water Supply and Sanitation project (NAPA WASH). The thesis contains an evalua-

tion study that is based on a field assessment conducted in the beginning of 2015 in the 

district of Nawalparasi, Nepal. NAPA refers to the districts of Nawalparasi and Palpa that 

are located in the Lumbini zone in the Western Development Region of Nepal and WASH 

refers to water, sanitation and hygiene that the project aims to promote. Nawalparasi and 

Palpa are two of the districts, in which three Rural Water Supply and Sanitation projects 

(RWSSP I – III, referred as RWSSP) funded partly by Finland took place between 1990 

and 2005. According to the RWSSP documents, the overall objective of the project was 

to establish sustainable community-based water supply and sanitation in its implementa-

tion areas (RWSSP, 2005). For practical reasons, this study is limited to cover only the 

district of Nawalparasi and gravity-based water schemes. (NAPA WASH, 2014a). 

 

The NAPA WASH project is planned and implemented in cooperation with a Nepalese 

company Centre for Appropriate Technology Nepal Pvt. Ltd. (CATN) and it receives its 

funding from the Ministry for Foreign Affairs of Finland (MFA) and Maa- ja 

Vesitekniikan tuki ry.  The overall purpose of the NAPA WASH project is to enhance the 

sustainability of the rural community-based water supply and sanitation in Nepal. The 

project consists of three components, of which two concentrate on capacity building ac-

tivities in village- and district-level institutions. These components run along with the 

field assessment independently and are thus not treated in more detail in this document.  

(NAPA WASH, 2014a). 

 

The third NAPA WASH component consists of a field assessment, which has an objective 

to evaluate the current status of RWSSP-built gravity-based water services as well as 

factors that have had either negative or positive impacts on the long-term sustainability 

of RWSSP results and achievements. The third component is limited to cover only water 

supply service issues and thus sanitation is not covered in this study. The field assessment 

is conducted by the Nepalese partner organization CATN and volunteering Finnish and 

Nepalese student researchers.  

 

Sustainability is a wide concept when it comes to water service functionality. The water 

users may struggle with very different challenges covering institutional, technical, eco-

nomic, social and environmental issues in their attempts to operate and maintain the ser-

vices. NAPA WASH aims to provide with a comprehensive analysis of the factors influ-

encing WASH sustainability in Nepal.  The study aims to identify both common difficul-

ties and threats to the service functionality as well as successful practices and strategies 

to maintain the functionality and to overcome difficulties. (NAPA WASH, 2014b). The 

six volunteering student researchers all have different research focus and they collect in-

formation on different dimensions of sustainability from institutional, social, operational 

and economic aspects to environmental threats. (NAPA WASH, 2014a). All in all, the 

project can be considered as a pilot effort regarding grass-roots-level evaluation of water 

supply services ten or more years after the donor project intervention. (NAPA WASH, 

2014b).  
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1.1 Research purpose 

 

The NAPA WASH field assessment responses to two important research needs. First of 

all, it responses to the need for concrete and grass-roots-based evaluation of the results of 

the Finnish development aid. Secondly, with its focus on water service functionality, it 

responses to the need to understand the reasons behind the acknowledged functionality 

challenges of the rural water supply services in Nepal.  

 

Thirdly, this particular evaluation study responses to the need to understand the fre-

quency, impacts and importance of natural hazards on the water service functionality in 

rural Nepalese communities. Natural hazards are potential threats facing human society 

that originate in nature (Smith K. & Pentley D. N., 2009) and disasters are realizations of 

hazard threats. Nepal is considered being highly hazard as well as climate change vulner-

able country. Still, most of the information on hazard impacts and people’s responses as 

well as disaster-related national policies and strategies concentrate on mega-scale events 

whereas the impacts of small-scale hazards remain largely unknown. This has led to a 

situation, in which most small-scale hazards and disasters remain undocumented and the 

people that face them are left largely to cope on their own. This particular evaluation 

study responses to the need to investigate, whether environmental pressures play a role in 

the potential functionality and maintenance challenges of the rural water supply services 

in Nepal, what kind of impacts do these pressures have on the service functionality and 

in case of functionality disruption, whether and by what means the water users are able 

to maintain the functionality of their services. A comprehensive explanation of the re-

search needs behind this particular study is given in the following chapter. 

 

The research purpose can be summarized in the following questions: 

 

 Do natural hazards constitute a risk on the functionality of community-based rural water 

supply services in Nepal? What kind of natural hazards constitute a risk, how frequent 

and harmful are these events and what kind of impacts they have on the service function-

ality? 

 

 What kind of resources do the communities hold and what kind of support do they get 

from outside actors such as governmental institutions to manage hazards and disasters? 

Is their management of natural hazards successful and are they able to maintain the ser-

vice functionality? 

 

 What actions did RWSSP take to ensure the long-term sustainability of rural community-

based water supply services regarding the risk of natural hazards and disasters? Have 

these actions been sufficient to ensure the long-term sustainability of the services? 

 

1.2 Importance and main audiences  

 

In addition to this master’s thesis, the research findings of the NAPA WASH field assess-

ment will be published in a separate report by WaterFinns ry. The report will present an 

analysis based on the quantitative survey results as well as all the six qualitative studies 

that analyze the long-term sustainability of RWSSP covering different dimensions of sus-

tainability. Finland has been present in Nepal implementing community-based water and 
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sanitation projects since the 1990s (Embassy of Finland in Kathmandu, 2007) and the 

project complements the past and ongoing support of Finland in Nepal. 

 

Hopefully, the study will provide the stakeholders of the ongoing WASH-related projects 

of Finland with better understanding of the factors that may impact the future sustaina-

bility of project achievements.  Hopefully, the study will also help the Nepalese national 

institutions to tailor their policies to better respond to the needs of the WASH sector. In 

addition, the study will add reliable evaluation data about the Nepalese water supply ser-

vices and it will improve the general understanding of factors that would need attention 

in order to ensure safe water and sanitation in rural Nepal.  
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2 Research context 
 

This chapter puts this research project in its context and gives background information to 

the readers that might not be familiar with the operational environment of the study. The 

chapter starts with a more in-depth analysis of the research needs followed by an 

introduction to four study-related thematics: Nepal as operational environment, WASH 

sector of Nepal, disaster risk management policies in Nepal and basic information of 

RWSSP.  

 

2.1 Introduction to the research needs 

 

2.1.1  Call for evaluation 

 

The most common unit of action in development cooperation is a project. In bilateral aid 

the project has been the most common aid unit already for decades (Reinikka R., 2015) 

and also the support of MFA for most of the Finnish NGOs such as the Waterfinns ry, is 

project-based. According to Degnbol-Martinusses and Engberg-Pedersen (2003), despite 

of criticism, projects have maintained their popularity in aid as they are easy especially 

for the donors. First of all, a project usually has a clearly defined timeframe and activities: 

the project starts and the project ends. For donors, projects enable setting clearly defined 

targets and goals that can be monitored, evaluated and reported throughout the project. 

Through projects, the donors can choose to supports directly only the kind of development 

activities that are in accordance with the donors’ own goals and development aid policy. 

Also, projects with their clearly set targets ensure that donors can demonstrate easily to 

stakeholders that the money has been used efficiently by presenting data on project activ-

ities and results. The usually short timeframe of projects gives the donors also the freedom 

to finish the cooperation fast in case something does not work out as wished. (Degnbol-

Martinusses J. & Engberg-Pedersen P., 2003). 

 

The criticism against projects is often connected with the usually short project timeframe, 

which can lead to low sustainability and with the load of bureaucracy that projects usually 

come with. Sustainability and long-term change is one of the biggest concerns of the pro-

ject-approach: projects are usually able to show good results by achieving their immediate 

goals that are easily measured by pre-set indicators but whether the relatively short-term 

projects can contribute to a long-term change is usually difficult to follow and less studied 

by the donors. (Degnbol-Martinusses J. & Engberg-Pedersen P., 2003). 

 

Development cooperation projects have maintained their popularity as the most common 

work unit of aid but the discourse around the project-approach has changed its emphasis 

from time to time. As Ritva Reinikka’s recent study for the Finnish Parliament Eduskunta 

shows, the current hot topics regarding development cooperation projects have to do with 

their effectiveness and results-orientation. This means that the money spent on an aid 

project needs to be used efficiently and the money used needs to lead to the wished, pre-

set results. Especially in cases, in which projects are financed using tax payers’ money, 

the project results should be objectively monitored, evaluated and reported to the general 
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public in order to enable the general evaluation of the aid efficiency. (Reinikka R., 2015). 

According to MFA:  

 

“Evaluations produce independent and impartial information on the achievement of de-

velopment cooperation goals. The purpose of conducting evaluations is to learn from 

successes and setbacks and to use these lessons when planning future cooperation. Eval-

uations assess the relevance, efficiency, effectiveness, sustainability and impact of devel-

opment cooperation. The purpose is to determine what has been achieved with the devel-

opment cooperation appropriations used.” (MFA, 2015a).  

 

Reinikka writes that in development cooperation, evaluation is essential to provide infor-

mation for learning. At its best, evaluations provide with objective data and evidence to 

tell what works in development cooperation, what does not and why. Reinikka states that 

accountability is especially important in foreign aid, in which the aid beneficiaries and 

the donors (tax-payers) live far from each other. According to Reinikka, the tax payers 

have the right to know what their tax money is used for, if it is used efficiently and for 

real results. To fulfil this need, aid should be evaluated in a results-oriented way and the 

aid achievements should be communicated effectively and interestingly to the general 

public. (Reinikka R., 2015).      

 

Lately, the quality of the development aid of Finland has been widely debated in the 

Finnish media. This is probably partly because of the cuts in governmental budgets and 

the pressure to retarget the state money more efficiently and partly because of some crit-

ical out comings regarding the Finnish aid quality. Ritva Reinikka’s report was made after 

the Finnish Parliament, Eduskunta, requested MFA to commission an independent review 

about the effectiveness, results and impact of the Finnish aid (Reinikka R., 2015). Another 

example of a recent out coming that received a lot of media attention in Finland was the 

former diplomat Matti Kääriäinen’s book “The curse of development cooperation” 

(2015), in which he questioned the results of Finnish aid and the aid industry in general.  

 

Reinikka’s report tackles the same thematic as Kääriäinen’s book: Finnish development 

aid lacks good quality target setting, monitoring, evaluation and reporting. Kääriäinen 

goes further in his critics stating that Finnish development cooperation has not led to the 

wished results (Kääriäinen M., 2015). Reinikka takes a more positive approach to the 

prospects of aid but writes that without more robust, result-oriented approach, it is im-

possible to credibly discuss whether Finnish aid actually makes a difference or not and 

whether Finnish aid is finally a good social investment. Reinikka calls for more evidence-

based data describing the aid impacts on the grassroots. According to her, the evaluation 

reports covering Finnish aid are often thin on impacts, too descriptive, and lack evidence. 

Reinikka writes that especially in the difficult economic situation, in which development 

aid faces a lot of criticism, it would be important that the public can access neutral, trust-

able information to base their opinion on. (Reinikka R., 2015).  

 

Regarding RWSSP, no comprehensive evaluation has been made since the project com-

pletion report in 2005. The project is mentioned in two MFA evaluation reports “The 

Finnish Development Cooperation in the Water Sector” (MFA, 2010) and “The Country 

Program between Finland and Nepal” (MFA, 2012). These documents cover RWSSP 

only slightly; the first mentions RWSSP being “one of the jewels in the crown of Finnish 

development cooperation” (p. 35).  The second document only gives a summary of the 

main components of RWSSP without further analysis of its results.  A better analysis of 

the project sustainability is given in the annual and review documents of each project 
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phase. Both the review report of the phase II (1998) as well as the completion report of 

the project (2005) analyze the project success covering thematic areas of institutional, 

financial, technical, environmental and social sustainability. These reports have been 

written immediately after the completion of the second and the third project phases and 

represent thus the immediate project results.  No summative evaluation about the long-

term results and sustainability of the project achievements including grass-roots-level wa-

ter user experiences has been conducted since the completion of RWSSP.  

 

NAPA WASH acknowledges the drawbacks in the Finnish evaluation culture and con-

siders itself as a pilot effort in assessing the long-term results of the Finnish WASH-

related development cooperation projects in Nepal. According to the NAPA WASH pro-

ject document, efforts to ensure for example the operation and maintenance of the 

RWSSP-built water supply services in long-run have been modest and feedback consid-

ering the scheme functionality and the challenges to operate and maintain the schemes 

has not been collected by Finland. (NAPA WASH, 2014a). These claims resonate with 

Reinikka’s thoughts – this far Finland has not been actively following the long-term sus-

tainability of the outcomes of its development cooperation projects especially on the 

grass-roots level.  

 

2.1.2 WASH functionality challenges 

 

Most donors, Finland included, have based their rural WASH projects in Nepal on com-

munity-based approaches meaning that the communities are at first responsible for the 

operation and maintenance of their water supply services. In the projects funded by Fin-

land, the main responsibility for the service operation and maintenance is given to a group 

of selected water users called the Water Users and Sanitation Committee (WUSC). The 

Committee is selected by the Local Water Users Association, which involves all the water 

users of each water supply scheme. Still, there is not much grass-roots-level information 

available on the long-term sustainability of this community-based approach nor has Nepal 

collected systematic feedback from the committees. According to the WASH Sector Sta-

tus Report published in 2011 by the Ministry of Physical Planning and Works, the moni-

toring of WASH systems in the country is weak and there is no updated sector assessment 

available covering the many agencies managing the systems. Information related to water 

quality, service level, tariff systems and hygiene is not systemically collected and the 

country lacks systematic monitoring of the scheme performance. Also, the information 

available is not used efficiently in annual planning processes neither at the district nor at 

the national levels. (Ministry of Physical Planning and Works, 2011).  

 

Nepal has set a national target for universal access to water and sanitation by 2017. Based 

on the latest National Management Information Project, the estimated country-wide water 

supply coverage in Nepal is 83.6 % (2014), which exceeds the Millennium Development 

Goal of water supply coverage (72 %) (Ministry of Urban Development, 2014).  Accord-

ing to the WASH Sector Status Report by the Ministry of Physical Planning and Works, 

it is commonly known that the water supply coverage figures do not reflect the sector 

realities on the grassroots as monitoring the functionality and quality of the services is 

limited. Based on the 2011 report, the water and sanitation coverage differs widely 

between urban and rural areas but also between different development and ecological 

regions as well as the ethnic groups. (Ministry of Physical Planning and Works, 2011). 

The ministry of Urban Development National Management Information Project report  

estimates that although the water supply  coverage is reported being as high as 83.6 %, 
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only about one fourth of the water supply schemes are fully functional (Ministry of Urban 

Development, 2014). The functionality status of the existing water schemes is presented 

in the figure 1.  

 

Figure 1. Water service functionality status in Nepal in 2012. (Ministry of Urban Devel-

opment, 2014). 

 

Another recent study covering WASH functionality issues in Nepal is the nation-wide 

World Bank modality study that is surveying the functionality of rural WASH facilities 

and services. The study was conducted between 2012 and 2013 and it provides thus rela-

tively current info about the water and sanitation situation in Nepal. According to the 

study, in  terms  of  institutional  functionality,  only  about  one  third  of  the  194 studied  

schemes  had some institutional structures such as active WUSC or village maintenance 

worker still present. Among the reasons for system functionality problems  the low man-

agerial and technical skills  and  inadequate managerial skills of WUSCs were  most  often  

mentioned,  followed  by  the absence  of the village maintenance worker and the lack  of  

proper  maintenance support  services.  Factors such as location and age also had a clear 

correlation as older and more remote schemes seemed to have more functionality prob-

lems. Natural calamities and source depletion did not come out as very common causes 

for functionality problems in the studied schemes. Still, natural calamities were the reason 

that most likely made the schemes dysfunctional among all the reasons for functionality 

problems. According to the study, the scheme functionality was for a large part deter-

mined by elements such as region, geography, scheme age and size, not so much on the 

initial scheme donor or realizer. (FCG International, 2013).   

 

The NAPA WASH field assessment aims to complement and build on recent studies, such 

as the National Management Information Project and the World Bank study, by deepen-

ing the understanding of the factors that affect the long-term water supply service sus-

tainability in rural Nepal. The study will also address knowledge gaps left by the World 

Bank study by providing further insight into the water users’ experiences and perceptions 

of the reasons behind the functionality challenges. (NAPA WASH, 2014b). 
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2.1.3 Hazard-prone Nepal and bias of scale 

 

For its fragile geology and steep topography, Nepal is prone to various natural hazards 

(Baruwal A., 2014). Nepal is ranked among the 20 most disaster-prone countries in the 

world and among the top five countries most vulnerable to the impacts of the climate 

change. Multiple hazards take place frequently in Nepal such as floods, landslides, fires, 

epidemics, avalanches and earthquakes. (Asian Disaster Reduction Center, 2014). Nepal 

also ranks high in vulnerability to water-related disasters being the 7th country in the 

world with most deaths resulting from floods, landslides and avalanches combined and 

the 8th country for the flood-related deaths alone between 1988 and 2007. Over the 75 

districts of Nepal, 49 are prone to floods and landslides, Nawalparasi included. (Baruwal 

A., 2014).  The National Strategy for Disaster Risk Management concludes that the prop-

erty loss that Nepal faces due to disasters annually puts burden not only on individuals 

but also on the overall economic development of the country (Ministry of Home Affairs, 

2009).  

 

As it was mentioned in the introduction chapter, the challenge with the concepts of hazard 

and disaster is that they are usually taken for mega-size events. This is often the case 

among the academic and the political world as well as the general public. The bias is 

evident when studying how some of the most significant institutions of the field define 

disasters. The United Nations Office for Disaster Risk Reduction defines disaster as “a 

serious disruption of the functioning of a community or a society involving widespread 

human, material, economic or environmental losses and impacts, which exceeds the abil-

ity of the affected community or society to cope using its own resources.”  (UNISDR, 

2007). One of the widely used international disaster databases EM-DAT by  the  Centre  

for  Research  on  the  Epidemiology  of  Disasters  accepts only disasters into its database 

that fulfill at least one of the following criteria: 10 or more people reported dead, 100 

people reported affected,  a  call  for  international  assistance or  declaration  of  a  state  

of  emergency (EM-DAT, 2009). What is common to these two definitions is that they 

both emphasize large-scale events, the lack of local capacity to cope with the event and 

the need for external assistance. These definitions undermine heavily the capacities of 

local communities to face disasters and emphasize top-down approaches in disaster re-

sponse. (Shrestha S. & Gaillard J.C., 2015). 

 

Classification of only large-scale events can cause misunderstandings when trying to un-

derstand the big picture of disaster impacts. Shresta and Gaillard have compared EM-

DAT disaster data of Nepal against another database Desinventar (Inventory system of 

the effects of small and medium impact disasters), which collects data from  a  wide range  

of  sources,  such as  relief  and  aid  agencies,  emergency  management  agencies  and  

local  press  coverage. They compared data between the years 1990 and 2012 and found 

out that the total number of recorded small and medium disastrous events over the studied 

years in Nepal, was around 380 times greater than the number of large events in the coun-

try. What is interesting is that, according to Shrestha and Gaillard, the total estimated 

financial loss from the recorded small and medium disasters was about 2000 times higher 

than from the large disasters over the same period. (Shrestha S. & Gaillard J.C., 2015).  

 

Shresta and Gaillard write that it is unfortunate that despite of the significant impact on 

communities, small-scale disasters have remained largely unrecognized in science, policy 

and practice (Shrestha S. & Gaillard J.C., 2015). Wisner and Gaillard have called small 

disasters neglected disasters (Wisner B. & Gaillard J.C., 2009). Although the cumulative 

losses of these events seem to bypass the large-scale events, according to some scholars, 
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(Shrestha S. & Gaillard J.C., 2015; Smith K. & Pentley D. N., 2009) our understanding 

of disasters is largely limited to the large-scale events. Generally, as the mega- scale dis-

asters with intensive risks attract more attention in research, there are better national and 

international policies to manage them and sophisticated response strategies are developed 

by both national and international agencies to face them (Gaillard J.C., 2016). An exam-

ple would be the 25.4.2015 earthquake in Nepal that started a large-scale international 

rescue and relief operation combining both national and international actors soon after 

the incident.    

 

Shresta and Gaillard write that there is no accepted definition of a small-scale disaster 

and the threshold between large and small disasters is difficult to define. They define 

small-scale disasters as events that cause damage, destruction and suffering in people’s 

lives at a scale that is greater than daily hardship associated with challenges such as pov-

erty, poor health and food insecurity but less than that of major disasters. Both  poverty 

related daily struggle and  large  disasters,  which  can be placed at the two ends of peo-

ple’s spectrum of hardship, have received significant attention and response from  scien-

tists,  policy  makers  and  development practitioners in the last century (Figure 2).  On 

the other hand,  small disasters that can be placed midway between  these  two  extremes,  

have  not  yet  stimulated  much attention. (Shrestha S. & Gaillard J.C., 2015). 

 

Figure 2. Illustration of the spectrum of frequency and magnitude of hardship in poverty, 

small and large disasters. This particular study concentrates on the small disasters that 

remain often neglected and undocumented by both policy makers and academics. (Gail-

lard J.C., 2016) 

 

As large-scale disasters, also small-scale disasters are associated with a large array of 

events such as floods, heavy rainfall, land erosion, landslides and droughts. In some areas, 

hazards such as flooding and landslides occur annually, which makes their impact easily 

chronic. An example of a small-scale disaster might be a flash flood washing down part 

of the water scheme of a small community but killing no one.  Still, the livelihoods of 
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hundreds of households could be severely impacted and people’s health, sanitation and 

hygiene threatened.  Such  an  event  does  not  fit  easily  into  either  the  category  of  

“large disasters”  or  “everyday  crises  of  mal-development”.  As a consequence, the 

event hardly receives attention beyond the people affected, it may remain undocumented 

and the affected groups are easily left to cope on their own.  (Shrestha S. & Gaillard J.C., 

2015). There is thus very little data available about the impact of small-scale natural pro-

cesses at the local level (Gaillard J.C., 2016). 

 

This research project answers to the call of Shresta and Gaillard as it is not limited to 

large-scale disasters. Only requirements are that the disaster has been caused at least 

partly by a natural hazard and that the disaster has had an impact on the water service 

functionality. No further limitations to the hazard type, scale, magnitude or the number 

of victims or losses are set.  

 

Frequency and impact of natural hazards and small-scale disasters in Nepal 

 

Comprehensive data of the impacts of both large and small natural hazards in Nepal is 

difficult to find and the severity of different hazards is thus arguable. According to Des-

inventar database, between 1971 and 2007 in Nepal, most deaths due to natural hazards 

were caused by epidemics (60 %), followed by landslides (15%), floods (11%) and fires 

(4%), (Figure 3). It is good to acknowledge that between 1971 and 2007 Nepal did not 

face any major earthquakes and the year 2015, would change the figures considerably. 

According to the Desinventar database that collects data also from small-scale disasters, 

between 1976 and 2007, 26 278 people lost their lives due to natural hazards in Nepal. 

(Desinventar, 2015).  Covering only natural hazards, the figure does not thus include 

deaths due to non-natural hazards such as conflicts or car accidents. 

   

 

 
Figure 3. Deaths due to natural hazards in Nepal 1971–2007.  (Desinventar, 2015).   

 

In case of the district of Nawalparasi (Figure 4), according to the Desinventar data, be-

tween 1974 and 2007, most deaths have occurred due to epidemics (58%), followed by 

floods (14%), fires (10 %) and landslides (7 %), (Desinventar, 2015). The difference be-

tween the data of Nawalparasi and Nepal as a whole probably lies in the fact that most 
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Landslide 15 % Inundation 11 %

Fire 4 %

Earthquake 3 %

Electrical 
storm 3 %

Cold wave 1 %

Avalanche 1 %

Others 2 %

DEATHS DUE TO NATURAL HAZARDS
IN NEPAL 1971-2007



 

 

11 

 

part of the Nawalparasi district is located in the Terai plain, which is not much prone to 

landslides. 

 

 
Figure 4. Deaths due to natural hazards in Nawalparasi (1974–2007). (Desinventar, 

2015).   

 

The data documented by Desinventar naturally does not present all the occurred disasters 

in the long time scale but it gives a good approximate of which natural hazards affect 

people most in the area. Both the Nepal as well as the Nawalparasi data show that epi-

demics have caused more than 50 % of all deaths in the documented period. This supports 

well Shresta and Gaillard’s theory of the bias in disaster documentation. Based on the 

Desinventar data, most epidemics kill 1 to 10 people at a time but as they are a frequent 

phenomenon, their long-term impact is much greater than that of floods, landslides or 

earthquakes that usually gain more attention in the media.  

 

Climate change is estimated to increase extreme natural events in Nepal both in quantity 

and intensity including increased variability in precipitation patterns, water availability 

and increased number of natural hazards (Ministry of Environment, 2010). According to 

the Ministry of Urban Development, water will probably be the medium through which 

the climate change will have the most harmful effects (Ministry of Urban Development, 

2011). According to the Ministry of Environment, the most climate-vulnerable sectors of 

Nepal are agriculture, forestry, water and energy, health, infrastructure and tourism and 

the negative impacts of climate change can undermine the already gained development 

achievements in the country (Ministry of Environment, 2010). It is estimated that in Ne-

pal, more than 1.9 million people are highly climate vulnerable and 10 million are in-

creasingly at risk because of climate change (Ministry of Urban Development, 2011).  

 

The frequency of natural hazards in Nepal and the severity of especially water-related 

disasters such as epidemics and floods is the justification for the focus I have selected for 

this study. I find it especially important to study the frequency and impacts of small-scale 

disasters on the RWSSP-built water supply services as I believe it is something that has 

not been studied before in detail. I hope this study will help both policy makers and de-

velopment practitioners that work with WASH-related issues to pay more attention to the 

frequency and risks of natural hazards and small disasters in Nepal. 
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2.2 Introduction to operational environment 

 

This chapter gives basic background information about Nepal as a country, the WASH 

sector of Nepal and the disaster risk management policies in Nepal.  

2.2.1 Nepal  

 

Nepal is a land-locked country between two neighbours, India and China. The area of 

Nepal is 147.180 km2 and the country is home to 28.17 million inhabitants (2014)  the 

population density being 191/ km2 (World Bank, 2014a). Nepal is divided into five de-

velopment zones and 75 districts comprising 58 municipalities (cities and towns with 

more than 9 wards) and 3 915 Village Development Committees (VDCs) with 9 wards in 

each VDC (MFA, 2014a). Nepal is divided into three topographic zones that run east-

west-wise in the country; the Terai plain in the south, the Mid-Hills and finally the Him-

alayan mountains in the north. Over half of the population is concentrated in the southern 

plains of Terai and in the Kathmandu valley. (MFA, 2014b). The district of Nawalparasi 

is located partly in Terai and partly in the Mid-Hills in the Western Development Region. 

A map of Nepal with the development zones is presented in the figure 5.  

 

 
 

Figure 5. The development zones of Nepal. Nawalparasi and Kathmandu districts are 

marked separately.    

 

The climate of Nepal is influenced by the Himalayan Mountains and the South Asian 

monsoon. The climate of Nepal can be divided into four distinct seasons: pre-monsoon 

(March-May), monsoon (June-September), post-monsoon (October-November) and win-

ter (December-February). The average annual rainfall is approximately 1800 mm. Tem-

perature tends to be highest in the southern parts of the country and decrease towards the 

north as well as with altitude. Nepal faces the highest temperatures during the pre-mon-

soon period, the winter season being the coldest time of the year. (Ministry of Environ-

ment, 2010).  

 

Nepal’s Gross Domestic Product (GDP) in 2014 was USD 689 per capita making Nepal 

a low income country (World Bank, 2014b). MFA report from 2014 states that Nepal is 
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one of the least developed countries in the world. Agriculture remains the most important 

economic sector with a share of 33% of the GDP. The heavy reliance on traditional use 

of natural resources as well as tourism make the economy of Nepal sensitive to climate 

variability (MFA, 2014a). 

 

The human development index (HDI) that is generally used to measure the development 

of countries, takes into account life expectancy at birth, adult literacy and mean years of 

schooling as well as the gross national income per capita in purchasing power parity. 

According to the World Bank data (2013) the life expectancy at birth in Nepal was 67.3 

years for men and 69.6 years for women. The overall adult literacy rate in Nepal was 59.6 

% in 2011. (World Bank, 2011a). Among the 15–24 year old, the rate was 89.9 % for 

boys and 80.2 % for girls, which shows positive development in the literacy rate of the 

young generation. (World Bank, 2011b). 

 

The HDI index shows large variation between different regions and social groups in 

Nepal. The  urban-rural gap in HDI in Nepal is large, urban population having 19.7 % 

higher HDI than the rual populations (2011). (UNDP, 2014). This touches a large share 

of the population as approximately 82 % of the Nepalese population live in rural areas 

(2014) (World Bank, 2014c). The urbanisation has, however, been fast during the last 10 

years and the urban population keeps growing (UNDP, 2014). There are over 120 ethnic 

groups in Nepal and they share about 100 languages. The four major caste and ethnic 

clusters are the Brahmans or Chhetris, the Janajatis, the Dalits and the Muslims. (MFA, 

2014a). According to the 2014 UNDP report, inequalities in human development by caste 

and ethnicity remain strong. Among the four major caste and ethnic groups, the 

Brahmans/Chhetris rank at the top with an HDI value of 0.538, followed by the Janajatis 

at 0.482, the Dalits at 0.434 and the Muslims at 0.422. (UNDP, 2014).   

 

In the last two decades Nepal has undergone dramatic political changes from an absolute  

monarchy to a constitutional monarchy and after an armed conflict between the Maoists 

and the Royal Nepalese Army (1996–2006) the country is taking steps to become a federal 

republic. It was not until the 20th of September 2015 that Nepal was able to deliver a new 

constitution after the conflict (MFA, 2015b). The lack of constitution has left Nepal in a 

political vacuum as the district- and the village-level govenrments have not been elected 

democratically since 2002 (MFA, 2014a).  

 

The Local Self Governance Act has promoted the concept of decentralization  and local-

self governance framework in the country since 1999. The act has made the District 

Development Committees (DDC) and VDCs the main authorities in sectoral development 

activities in their corresponding areas. (RWSSP, 1999).  Still, due to the absence of 

necessary budgetary allocation and monitoring, the power of local-level administration 

remains relatively weak (Ministry of Home Affairs, 2009). The overall administration 

system in Nepal is complex and rather unefficient. The system is a collection of a number 

of departments, offices and committees that are more or less equal to each other in 

importance. According to MFA, large-scale corruption in all levels of the society hinders 

the democracy and complicates the general operation environment in the country. (MFA, 

2014a).  
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2.2.2 WASH sector of Nepal 

 

The water and sanitation situation in Nepal is challenging in many ways. According to 

the 2011 sector overview by the Ministry of Physical Planning and Works, the water and 

sanitation sector is commonly characterized by institutional fragmentation, institutional 

weakness and limited sector coordination. There is an inadequate capacity of local bodies 

to implement and survey national water and sanitation policies and to support WUSCs in 

operating and maintaining the water and sanitation services. The decade long political 

conflict between the Maoists and the Royal Nepalese Army shook the foundations of 

many established adminitrative systems. Many local offices were destroyed and the 

development of the water and sanitation sector slowed down for years. Up today, the 

sector is characterized by lack of funds and bureaucratic funding procedures as well as an 

inequitable targeting and distribution of resources. Many communities rely on capital 

hand-outs from donors, which is seldom sustainable in long-term. According to the report, 

there is also an overall lack of updated and reliable sector information and too little atten-

tion is paid to water resource management and water quality issues. (Ministry of Physical 

Planning and Works, 2011). 

 

As the overall adminitration in Nepal, also the WASH sector administration is fragmented 

covering a large number of institutions with a lack of clarity of roles and overlapping 

responsibilities at all levels of the governance (Ministry of Physical Planning and Works, 

2011). In the last years, also the WASH sector administration has followed the 

govenrmental policy of decentralization. According to the Local Self Governance Act 

1999,  local government bodies are responsible for providing water  and  sanitation  

facilities to the people (Government of Nepal, 2011a). 

 

At the central level, the key ministries for the WASH sector are Ministry of Federal 

Affairs and Local Development, Ministry of Urban Development, Ministry of Finance, 

Ministry of Health and Population, and Ministry of Education. Some of the key sectoral 

agencies are Department of Water Supply and Severage (DWSS) under the Ministry of 

Urban Development and Department of Local Infrastructure Development and 

Agricultural Roads under the Ministry of Federal Affairs and Local Development. 

(Ministry of Physical Planning and Works, 2011). 

 

At the district level, there are several governing actors that together make up a rather 

complex combination. The official state representative at the district level is the District 

Development Committee (DDC). The head of DDC is the Local Development Officer 

(LDO) who also chairs the District Water Supply and Sanitation Coordination Committee 

(DWASHCC). All the district-level water and sanitation related agencies belong to 

DWASHCC which is a coordination platform and mechanism for inter-sectoral linkage 

between the different agencies. Under DWSS, in each distric, there is a Water Supply and 

Sanitation Division Office (WSSDO) which also both implements projects and allocates 

funding for water and sanitation related projects. In addition, there are various other 

water-realted district-level agencies under different ministries and their various 

departments such as the District Soil Conservation Office and the District Health Office. 

In addition, various national and international NGOs play an important role in the WASH 

sector at the district level. (Ministry of Physical Planning and Works, 2011) 

    

The governmental body most close to WUSCs is the VDC. Similarly as DWASHCC at 

the district level, there should be a Village Water Supply and Sanitation Coordination 

Committee (VWASHCC) in each VDC or municipality coordinating activities of several 
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actors working for the WASH  sector at the local level. In addition to the VDC, numerous 

community-based organizations such as traditional women’s or mothers’ groups, forest 

users’ groups, cooperatives, ex-army groups and youth clubs are usually active at the local 

level for cultural, social, health and community welfare activities. Among  the over  20 

000  NGOs  registered in Nepal,  about  200 NGOs are active in the WASH sector. 

(Government of Nepal, 2001a).  

 

In case a WUSC is in a need of budget support for the repair or rehabilitation of its water 

supply scheme, the scheme users usually have two options to apply funding from – the 

DDC and the WSSDO of their corresponsing district. Applying for funding is a slow, 

bureaucratic and often a difficult process. First, the WUSC needs a recommendation letter 

from its corresponding VDC or municipality officials. Then the officials may send the 

recommendation further to the Ilaka-level decision bord. Ilakas are governing units of 

four to five VDCs or municipalities. After, the Ilakas make their own recommendation 

list and send it further to DDC. Finally, DDC makes the decision, which schemes should 

receive funding from the annual budget. Finally the National Planning Commission on 

the central level approves the annual budget use. (Ministry of Physical Planning and 

Works, 2011). 

 

There is also another way. With the VDC recommendation letter, the WUSC may also 

contact straight WSSDO of the responsing district and apply for funding. WSSDO gets 

its budget from different funds than DDC and the two are thus not exclusionary. In 

addition to DDC and WSSDO, WUSCs may also apply for funding from any district-

level agency that have their own annual budgets such as the Soil Conservation Office. In 

some cases, VDCs may also allocate VDC budget funds.  (Ministry of Physical Planning 

and Works, 2011).  

 

Receiving funding is not an easy task. According to the Nepal WASH Sector Status 

Report 2011, the country has an overall inadequate investment in the scheme 

rehabilitation. The existing national policy, according to which 20 % of budget allocated 

to rural water supply and sanitation should be spent for rehabilitation and repair, is not 

currently implemented. (Ministry of Physical Planning and Works, 2011).  

 

There are various factors that do and will contribute to scheme functionality challenges 

now and in the future in Nepal. The Nepal WASH Sector Status Report mentions that 

many of the impelemented schemes are based on so called community taps that do not 

reflect the consumer demands of today such as private household connections. There is 

also a widespread attitude that water services should be provided  free of charge as the 

users already contributed their share during the scheme construction. The society is also 

changing: many young people have the objective of higher education and moving abroad. 

Earlier assumptions of the people’s willingness to work on a voluntary basis for the 

community management of their water supply services are changing. Part of the 

functionality problems arise from the fact that there is a lack of minimum construction 

standards of infrastructure, the regular repair and maintenance works as well as the quality  

of spare parts. WUSCs receive overall poor support after scheme completion and their 

technical and managerial knowledge and skills may not respond to the needs. (Ministry 

of Physical Planning and Works, 2011) 
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2.2.3 Disaster risk management policies in Nepal 

 

 

In Nepal, the Ministry of Home Affairs (MHA) is the lead agency for the preparation of 

national disaster management policies and accountable for their implementation. Under 

MHA, the first policy paper targeting disaster management, the National Calamity Relief 

Act was established in 1982. As part of the National Calamity Relief Act, a Central Dis-

aster Relief Committee (CDRC) was established under the MHA. Due to the Decentrali-

zation Act, also CDRC has corresponding committees at the regional, district and local 

levels. CDRD consists of 25 representatives of various ministries, departments as well as 

of the civil society such as the Nepal Red Cross Society. The committee holds a Central 

Disaster Relief Fund and targets especially large-scale disasters. The District Disaster 

Relief Committees exist in all the 75 districts. They are chaired by the Chief District 

Officer and the committee consists of various district-level actors responsible for disaster 

related decisions. (Baruwal A., 2014). 

 

Nepal has committed to the United Nations Hyogo Framework for Action, which was a 

ten year long plan (2005–2015) to build disaster resilience nations and communities in 

the world (Baruwal A., 2014). Based on the Hyogo Framework on Action, Nepal set the 

National Strategy for Disaster Risk Management (NSDRM) in 2009. The strategy pro-

vides a long-term vision of developing Nepal a disaster resilient country. NSDRM com-

bines different sectoral strategies and emphasizes integrated, multi sectoral responsibility 

to mitigate disasters. In 2009, an international Nepal Risk Reduction Consortium (NRRC) 

was established to support the government of Nepal in developing a long term Disaster 

Risk Reduction Action Plan. The Consortium has various members such as the Asian 

Development Bank and the International Federation of the Red Cross and Red Crescent 

Societies, UNDP and the World Bank. NRRC has identified five priority areas for disaster 

risk reduction (DRR) actions, of which integrated community-based disaster risk reduc-

tion is one. (Baruwal A., 2014). 

 

As any other administrative field, also the DRR administration in Nepal is scattered 

among different programs, strategies and projects. In addition to the multiple level coor-

dination committees and NRRC, multiple governmental offices such as the Department 

of Water-Induced Disaster Prevention, Department of Soil Conservation and Watershed 

Management as well as numerous other national and international agencies and organi-

zations collect disaster related information and implement risk reduction activities in the 

country. This has contributed to a situation, in which there is no clear idea of the exact 

roles of all the different actors in the field. In the last years the Government of Nepal has 

signed various DRR strategies and policies but many of these have not yet reached the 

implementation state especially at the village level. There is a lack of awareness and in-

formation of local and district needs in disaster risk reduction as well as a lack of contin-

uous risk assessment and monitoring processes among the policy planners. (Baruwal A., 

2014).  

 

The national process report of the implementation of the Hyogo Framework for Action 

in Nepal (2013-2015) states that the disaster risk reduction policies in Nepal focus too 

much on emergency response and relief instead of integrated disaster risk management 

and sustainable development. Moving from strategies and policies into budget allocations 

and implementation is another challenge. According to the report, Nepal has been directly 

or indirectly allocating around 5 % of its total annual budget to disaster management 

sectors through its different state departments. (Ministry of Home Affairs, 2015). 
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Still, based on the NRRC report, most of the improvements regarding disaster manage-

ment have taken place in the capital region (Taylor et al., 2013). Also the national process 

report of the implementation of the Hyogo Framework for Action states that the allocation 

of resources for disaster risk reduction has been limited especially at the local level. The 

Government of Nepal has addressed this issue by directing local authorities to allocate 2-

5% of total revenue for disaster management activities. Again however, there is no 

method to ensure that local governments are aware of this directive and have the capacity 

to act upon it. According to the report, at the local level, resources have been allocated 

especially to local disaster management initiatives, soil conservation, erosion programs, 

and health preparedness. (Ministry of Home Affairs, 2015).  

2.3 Introduction to RWSSP  

 

Finland and Nepal have a relatively long history in development cooperation. The bilat-

eral development cooperation started already in 1983, which makes Nepal one of the 

longest bilateral aid partners of Finland. (Embassy of Finland, Kathmandu, 2007). 

Through its development cooperation history, Finland has financed over 30 bilateral pro-

jects in Nepal. These projects have covered various sectors such as forestry, mapping, 

education, environment and water and sanitation. Today, Nepal is one of the long-term 

bilateral development partner countries, in which Finland is implementing a goal-oriented 

country program. Increasing the access to safe drinking water and sanitation especially in 

the rural areas is one of the five principal objectives of the Nepal country program. At the 

moment, Finland is implementing two bilateral projects in the Nepalese WASH sector. 

In addition to the bilateral cooperation, MFA also funds NGOs, such as Waterfinns ry 

that are implementing smaller-scale projects in the country. (MFA, 2014b). 

 

The bilateral WASH projects in Nepal date back to 1984 when His Majesty's Government 

of Nepal (HMGN) requested the Government of Finland to start cooperation in the sector. 

RWSSP I was the first WASH related project of Finland in Nepal and it was launched in 

1990 (Embassy of Finland, Kathmandu, 2007). RWSSP was finally continued over a dec-

ade until 2005 through its three phases. Especially the phases II and III of RWSSP are 

characterized by a strong community-based approach. According to this approach, com-

munities are made responsible for the planning, implementation, operation and mainte-

nance of their own water supply services. Governmental institutions support the commu-

nities in their objectives but finally communities are responsible for the functionality of 

the services. Community-based approach is justified especially in the rural areas of Nepal 

where the communities are often scattered and located in remote, difficult-to-access areas. 

As maintaining efficient centralized water supply services in scattered communities 

would demand large resources, simple, small-scale, community-run schemes were con-

sidered the most relevant option by RWSSP. The technologies promoted by RWSSP in-

cluded mostly tube wells in Terai plain areas and gravity-based schemes in the hills. 

(RWSSP, 1989). Later on, the project promoted also rain water harvesting technologies 

in areas prone to water shortages (RWSSP, 2005).  

 

Within the community-based approach, RWSSP gave the communities a strong role 

throughout the project. In order to ensure efficient management of the community-based 

water supply services, the project established WUSCs, committees of water user repre-

sentatives that are democratically elected by the water users. The WUSCs were given the 

right to collect funds for the operation and maintenance of the water supply services and 

they received a comprehensive training in the scheme operation and maintenance activi-

ties. The WUSCs consist of a chairman, a secretary, a treasurer and a number of other 
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members. After the scheme completion, the scheme would be handed to WUSC that 

would since then have the responsibility for everyday scheme governance, operation and 

maintenance. (RWSSP, 2005).   

 

RWSSP made a written contract with all the WUSCs to agree upon the design, and con-

struction of the scheme and to testify the willingness of the community to take responsi-

bility for the continuous management, operation, maintenance and development of the 

water supply services. The project helped the committees also in registration and land 

issues.  In the phase I project document, it is stated that the district water supply and 

sanitation agency should be responsible only for operation and maintenance issues that 

the communities themselves could not meet. This means the communities, even small 

ones, were encouraged to take the main responsibility in ensuring safe water supply in 

the villages. (RWSSP I, 1989).   

 

In order to ensure the economic resources for the scheme operation and maintenance, 

together with each WUSC an operation and maintenance fund (O&M fund) was estab-

lished, to which the WUSCs had the right to collect funds from the water users. The pur-

pose of use of the O&M fund was routine operation and maintenance work expenses such 

as the purchase of spare parts. In addition, the project trained village maintenance workers 

(VMW) for each scheme. VMWs were responsible for basic maintenance works, they 

were trained and provided with basic tools and maintenance guidelines and they would 

work with regular compensation by the community. (RWSSP, 1989).   

 

The RWSSP projects were based on so called step-by-step approach. The step-by-step 

approach emphasized community participation throughout the project. It had the objec-

tive to bring the decision making and resource management down to the community level 

to get the communities closely involved in the project planning and implementation pro-

cesses. This approach was believed to ensure best the sense of ownership within the water 

users. In practice, the step-by-step approach covered the whole project cycle and provided 

with standardized guidelines for each actor and action to ensure the success of the in-

tended project outcomes. (RWSSP, 2005). The step-by-step approach included guidelines 

to approximately 40 steps such as pre-screening the areas and groups most in need of 

water services, guidelines for community mapping and socio-economic data collection, 

guidelines for WUSC formation and meetings, guidelines for hygiene education and san-

itation training and guidelines the post-construction seminar. (RWSSP, 2000a).  A short 

introduction to the three phases of RWSSP is given in the following chapters. 

 

2.3.1 RWSSP I, 1990-1996 

 

RWSSP I project took place in the districts of Arghakanchi, Gulmi, Kapilbastu, Nawal-

parasi, Palpa and Rupandehi in the Western Development Region of Nepal. This area is 

often referred as the Lumbini zone. The project was a joint effort between HMGN and 

the Government of Finland. According to the RWSSP I project plan, in the times of the 

project initiation in 1988, only 18 % of the Nepalese rural population had access to safe 

drinking water and the access to improved sanitation facilities was negligible in the end 

of 1980s. (RWSSP, 1989). One needs to acknowledge the water and sanitation data of 

Nepal is very approximate and need to be treated with care. Whatever the right figures 

are, it is sure that the majority of the Lumbini population lived in rural areas in the end of 

the 1980s. Water-borne disease such as cholera, dysentery and gastro enteritis as well as 
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insufficient hygiene in general contributed to a high child mortality and other health is-

sues in the area.  

 

According to the project plan, the water supply coverage of the Lumbini zone was below 

the national average at those times and donors were not very active in the WASH sector 

in the region. To respond to these challenges, the objectives of the RWSSP phase I were 

to support safe and affordable rural water supply and sanitation development in the six 

implementation districts, better health and health conscience, improved rural economy 

through time savings and improved technology as well as improved community manage-

ment over water supply and sanitation. Another objective was to develop the institutional 

capacity of HMGN to provide water and sanitation services in the country. The project 

followed the official development target of HMGN, which was at least one community 

water tap in each rural village. (RWSSP, 1989).   

 

RWSSP I was implemented through a number of subprojects. First of the subprojects had 

an objective to identify potential water resources as well as deficiencies in the existing 

water supply services and to give recommendations on the types of water supply services 

to be implemented as well as on the methods to be used in their implementation. As a 

continuum, the second subproject had an objective to improve water supply and sanitation 

facilities in the Lumbini zone. Altogether, the project implemented water and sanitation 

services to approximately 234 000 people either by implementing new schemes or 

through rehabilitation of existing systems. The third subproject aimed at conducting stud-

ies behind the system failures as well as socio-economic studies in order to develop the 

most appropriate education material to promote public health, hygiene and sanitation as 

well as to support DWSS in community-based approaches and hygiene education. The 

project developed human resources by training DWSS staff, WUSCs, community work-

ers and other key groups in the planning, design, construction, operation and maintenance 

of the rural water supply services. (RWSSP, 1989). Community participation was the fifth 

subproject of RWSSP I. Communities could participate in the project either by contrib-

uting money, materials or labor. In the phase I, the construction and rehabilitation works 

were either implemented through direct community activities or by contracting local la-

bor. (RWSSP, 1989).   

 

2.3.2 RWSSP II, 1996-1999 

 

According to the RWSSP II project plan, the reasons to continue RWSSP for another four 

years were much the same as in the end of the 1980s: high child mortality, wide presence 

of water-borne disease and low coverage of rural water supply in the Lumbini area. The 

project document of the second phase states that in 1995 only about 45 % of the rural 

population of Nepal had access to drinking water facilities and a major share of piped 

water supply schems in Nepal were in a need of rehabilitation. In addition, majority of 

people still practised open air defecation and there was a widespread lack of awareness 

of the connection between sanitation and health within the population. (RWSSP, 1996).  

  

RWSSP II started in a different institutional environment than the first phase of the 

project. The government of Nepal was in a process of decentralization and several laws 

and guidelines made now the districts the most important administrative units after the 

central government. Now the districts had the authority to pass and enforce laws regarding 

water supply, sanitation, public health and irrigation and they also had local taxing powers 
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over land, property and public services. As the project started, the districts were governed 

by democratically elected DDCs. (RWSSP, 1996).  

 

RWSSP II did fundamental changes in its institutional framework due to the changes in 

the governance trends of Nepal. The new strategic plan of DWSS emphasized 

decentralization in water supply and sanitation administration. In the process of 

decentalization, the role of DDC as the organizator of water supply and sanitation at the 

district level was strenghtened. Since then, DDCs were in charge of the planning and 

prioritization of water supply and sanitation development, monitoring the progress of the 

development projects and controlling the use of allocated funds and the general quality 

of implementation. As RWSSP emphasized the role of communities, the new strategy of 

the phase II was to channel implementation resources directly via DDC to the VDC level. 

(RWSSP, 1996). According to the RWSSP completion report, RWSSSP was the first wa-

ter supply and sanitation project in Nepal to give the WUSCs a right to independently 

manage their scheme budget through a bank account. (RWSSP, 2005). In addition, a 

District Water Supply and Sanitation Fund (DWSSF) was established in each district to 

channel investments in communities in need of financial support to ensure the long-term 

service sustainability. (RWSSP, 1996).  

 

The project had an objective to cover from 40 000 to 80 000 people with safe water 

supply. As in the phase I, the financial support given depended on the input of the water 

users that were expected to contribute either in cash, labour or through local construction 

materials. According to the phase II project document, now when the government 

channeled investment funds via DDC to the village level, the demand for technical 

support assistance in the villages to support the planning, design and construction of water 

systems had increased considerably.  The project had thus an objective to strenghten the 

capacity of different organizations supporting the WUSCs in technical and health related 

subjects. All in all, the phase II gave even more responsibility to the communities putting 

them in the center of activities and giving them full financial and implementation 

responsibility over the local water and sanitation improvements. (RWSSP, 1996).  

 

2.3.3 RWSSP III, 1999-2005 

 

The third RWSSP project started in 1999 and it lasted until 2005. The original project 

period time was until 2003 but the project was extended so that the most critical activities 

could be completed. The third phase covered eight districts, all the six districts of the 

Lumbini zone of the earlier phases Arghakhanchi, Gulmi, Kapilvastu, Nawalparasi, Palpa 

and Rupandehi as well as the Parbat district in the Dhawalagiri zone and the Tanahun 

district in the Gandaki zone. (RWSSP, 2005).  

 

By the beginning of phase III, the water supply and sanitation situation had improved 

notably in Nepal. In 1996, the national rural water supply coverage was reported being 

61 %. According to the phase III project document, at the village level, extreme poverty, 

lack of operation and maintenance funds, lack of safety nets, unaffordable technologies 

and inadequate access to formal credit mechanisms were challenging the access to safe 

water.  Based on the project document, at the district level, problems were generating 

from almost non-existent revenue generation, insufficient allocations from the central 

budget to the WASH sector activities, inadequate financial planning and management 
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mechanisms, reliance on financing from external sources and lack of political determina-

tion. (RWSSP, 1999).  

 

In the beginning of the phase III, the Nepalese government had continued its decentrali-

zation policy further. The new Local Self-Governance Act from 1999 touched also greatly 

the WASH sector. According to the act, the DDCs were made the responsible bodies for 

the overall development activities in districts. (RWSSP, 1999). Also the VDCs received 

more independence in the new policy as they could now collect tax revenue. (RWSSP, 

2005).  

 

The main target of RWSSP III project was to improve the institutional capacity of districts 

to adapt to the new regulations and to enable the decentralization of responsibilities from 

the national level to the districts and the villages and further to the water users. The project 

took a stricter attitude towards financial support and funded water supply scheme con-

struction in only the most disadvantageous settlements and even then only with maximum 

25 % of the total investment. All in all, during the six years of the phase III implementa-

tion, water supply services were provided approximately to 243 000 people. The project 

wanted before all to ensure that the water users take responsibility of the planning, im-

plementation and maintenance of their local water supply and sanitation services and that 

the districts would have the capacities needed to support the communities. (RWSSP, 

2005). 
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3 Theoretical background 
 

In this chapter the most important theories that constitute the research framework of the 

study are presented. First of all, this study is based on the principles of evaluation re-

search, more specifically summative evaluation research, which constitutes the outermost 

frame of the study. Within this framework, the objective is to evaluate the long-term sus-

tainability of the rural water supply services implemented by RWSSP between 1990 and 

2005. In this study, the sustainability is being studied from the angle of natural hazards 

and their impacts on the service functionality. A vulnerability-capacity-framework is used 

to analyze factors that have either enabled hazards to turn disasters (vulnerabilities) or 

mitigated hazard impacts and helped to maintain the service functionality and service 

level (capacities). An illustration of the theoretical framework is presented in the figure 

6. The different components of the framework will be further clarified in the following 

chapters.  

Figure 6. Illustration of the theoretical framework.  

 

3.1 Evaluation research 

 

Evaluation research takes place when one aims to assess the value of something, using 

research methods. What differs the purpose of evaluation research from other research 

types such as basic or applied research is that it is action-oriented. (Merriam S. B., 2009).  

According to Clarke and Dawson, the outermost purpose of evaluation research is not to 

discover new knowledge but to study the effectiveness of a particular action and to give 

recommendations for doing it better. Evaluation research aims at determining, question-

ing and judging the value and impact of a certain policy, program, practice or service. In 

order to determine the value of something, one needs to set the reference (indicator) of 

success, which on the other hand is usually based on an individual or a collective view on 

how things should be done or how they should work out. This makes evaluation research 

value-based and even political as creating universally objective indicators of success is a 

difficult if not an impossible task.  (Clarke A. & Dawson R., 1999).  
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More precisely, this study is based on the principles of summative evaluation research. 

Summative evaluation has the objective of giving a conclusion of the overall effectiveness 

or impact of its target. Summative evaluations are usually ordered by policy makers and 

donors to help them to determine whether a particular project or program has fulfilled its 

goals and to make decisions on the future of the project. (Clarke A. & Dawson R., 1999).  

 

There are many ways to set up an evaluation research. This evaluation study is most close 

to a goal-free evaluation, in which no prior success indicators are set to be measured but 

the knowledge of the program value is obtained from different stakeholders using social 

research methods. (Clarke A. & Dawson R., 1999). Still, this study is not totally goal-free 

neither as the field assessment is designed and conducted to give answers to certain the-

matics. After all, this evaluation is based on a fieldwork, in which data regarding partic-

ular themes such as natural hazards, disasters, vulnerabilities and capacities is collected 

and this data is compared to both the actual needs of people and the original objectives of 

RWSSP – to provide safe and sustainable water supply services in its implementation 

areas.  

 

3.2 Sustainability 

 

Sustainability is a vague concept popularized by the development discourse and it has 

become one of the guiding principles among governments, business and civil society in 

the last decades. Sustainability is most frequently used in the concept of sustainable de-

velopment, which is mostly illustrated as the convergence of economic development, 

social equity, and environmental protection (Figure 7).  (Drexhage J. & Murphy D., 

2010). The theoretical framework for sustainable development evolved between the 

1970s and the 1990s through a series of international conferences and initiatives. In 1987, 

the World Commission on Environment and Development published a report “Our Com-

mon Future” also known as the Brundtland report. (UN, 2015a). The report popularized 

the “classic”, most commonly used definition of sustainable development:  

 

“Development that, meets the needs of current generations without com-

promising the ability of future generations to meet their own needs.” 

(WCED, 1987, p. 45).   

  

 

 

 



 

 

24 

 

Figure 7. Popular illustration of sustainable development.  

 

When it comes to the sustainability of water supply services, development actors have 

created different indicators to measure the service sustainability. The most authorized 

institution of the field, the World Health Organization (WHO) has been collecting global 

data on drinking water quality since the 1960s (Kayser G.L. et al., 2013) and published 

guidelines on drinking water quality surveillance since the 1950s. (WHO, 2015). The 

guidelines provide practical information on drinking water quality surveillance in the de-

veloping country context. The first WHO water quality guideline concentrated on quan-

titative indicators measuring mainly microbiological data but later on the publications 

recognized also more varied indicators. (Kayser G. L. et al., 2013).  The second edition 

of the WHO guidelines for drinking-water quality from 1997 states that while the water 

quality is an important factor in health protection, other sustainability indicators must be 

also considered. The document presents the following indicators that measure the overall 

performance of water supply services: 

 

“quality: the proportion of samples or supplies that comply with guideline 

values for drinking-water quality and minimum criteria for treatment and 

source protection  

 

coverage: the percentage of the population that has a recognizable water-

supply system  

 

quantity: the average volume of water used by consumers for domestic pur-

poses (expressed as litres per capita per day)  

 

continuity: the percentage of the time during which water is available 

(daily, weekly or seasonally)  

 

cost: the tariff paid by domestic consumers” 

 

(WHO, 1997 page. 3). 

 

The latest, the fourth edition of the WHO guidelines from 2011, presents the same indi-

cators, only the coverage is called accessibility, and the cost affordability in the newest 

publication (WHO, 2011). In some versions the continuity is referred as reliability. Still, 

the contents of each indicators remain the same – they are the institutionalized indicators 

used to measure water supply service performance and sustainability.  

 

Other now institutionalized way of measuring water supply service sustainability is the 

division of water supply services between improved and unimproved. This division was 

developed and introduced first time along the Millennium Development Goal target to 

halve the proportion of the population without sustainable access to safe drinking water 

by 2015. The indicator, also referred as the drinking water ladder, was introduced first 

time in 2008 in the Joint Monitoring Program report by WHO and the United Nations 

Children’s Fund. (Kayser G.L. et al., 2013) According to the indicator, improved drinking 

water sources include: piped water into the dwelling, piped water to yard or plot, public 

tap or standpipe, tube well or borehole, protected dug well, protected spring and rainwa-

ter. Unimproved drinking water sources include: unprotected spring, unprotected dug 

well, cart with small tank or drum, tanker-truck, surface water and bottled water. (JMP, 

2015). The drinking water ladder indicator is somewhat confusing as it defines “piped 
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water on premises” improved without questioning where the piped water originates. Un-

protected spring or surface water transmitted into people’s premises without treatment 

will not make the water any safer. The common presentation of the drinking water ladder 

indicator is illustrated in the figure 8. 

 

Figure 8. Drinking water ladders. (JMP, 2015).  

 

Having its basis on goal-free evaluation research, this study does not define pre-set sus-

tainability indicators to be measured. Instead, the study approaches sustainability from a 

wide spectrum. Based on a definition borrowed from WaterAid (2011), an international 

NGO also working on the Nepalese WASH sector, the water services constructed as part 

of RWSSP are considered sustainable if they continue to work and deliver benefits over 

time for the water users. Many external and internal factors may affect the service sus-

tainability and this particular study is interested in whether natural hazards have an impact 

on the scheme sustainability – whether the benefits for the water users are less due to 

natural hazards and disasters. There are no pre-set indicators for benefits to determine 

what is sustainable enough for a particular scheme, service or RWSSP outcome. The ob-

jective is to let the water users evaluate themselves whether their scheme delivers benefits 

according to their needs and whether they find they are able to sustain these benefits 

against the forces of nature. The water service sustainability indicators presented in this 

chapter are used in the analysis to reflect the water users’ needs and the success of RWSSP 

in answering those needs. The objective of RWSSP was to ensure safe water supply for 

the rural populations in the project implementation area. The ultimate question of the 

whole NAPA WASH field assessment is, whether safe water supply is still ensured today, 

more than 10 years after the RWSSP completion.  
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3.3 Natural hazards 

 

This study has the objective of analyzing the frequency of natural hazards and their im-

pacts on the water supply service functionality. As explained in the chapter 2.1.3, the 

interest is especially in small-scale events as they often remain unnoticed and their im-

pacts and significance to the communities are not generally known. The known frequency 

of natural hazards such as epidemics and floods in Nepal speak for the importance to 

study the issue.  

 

Smith and Pentley have defined a hazard being “-- naturally occurring or human-induced 

process or event, with has the potential to create loss and general source of future danger.” 

(Smith K. & Pentley D. N. 2009, p. 13). Smith and Pentley categorize hazards under three 

groups: environmental hazards, life-style hazards and social hazards. Life-style hazards 

cover for example illnesses due to smoking or unhealthy diet and social hazards cover 

processes that originate in people such as violence, terrorism and wars. According to 

Smith and Pentley, environmental hazards are potential threats facing human society that 

originate in or are transmitted through the environment. More precisely, they divide en-

vironmental hazards into natural, technological and context hazards. (Smith K. & Pentley 

D. N., 2009). An example of Smith and Pentley’s categorization is given in the table 1. 

This study is limited to cover only natural hazards, which are sometimes also referred as 

natural calamities.  

 

Table 1. Environmental hazards. (Smith K. & Pentley D. N. 2009, p. 10).   

Natural hazards  

Geophysical earthquake, landslide, avalanche 

Atmospheric hurricane, snow storm, heat wave 

Hydrological flood, drought 

Biological epidemic, disease, wildfire 

Technological hazards 

Transport accidents car crash, air accident 

Industrial failures explosion, release of toxic material 

Unsafe structures structural collapse, fire 

Hazardous materials storage, transport 

Context hazards (large-scale threats, embedded with global-scale-processes) 

International air pollution climate change, sea level rise 

Environmental degradation deforestation, loss of natural resources 

Land Pressures population growth, over-crazing 

Super Hazards asteroids 

 

Regarding the natural hazards, it is not so clear when a so called “normal” natural phe-

nomenon becomes a hazard. Many of the potential hazards such as rainfall or flooding 

can be also taken as essential natural events. Smith and Pentley write that most socio-

economic activities carry an expectation of their average condition. As long as the tem-

poral variation of these activities remain close to the expected state, the element or pro-

cess will be perceived as beneficial. However, when the activities exceed some critical 

threshold beyond the “normality”, they become hazards. The hazard magnitude can be 

determined as the peak beyond the threshold and the hazard duration as the length of time 

that the threshold is exceeded. It is important to acknowledge that hazards only occur 

when they are observed by humans and perceived as a threat. Hazards are thus human 

interpretations of events that seem to be extreme and rare to people’s expectations.  (Smith 

K. & Pentley D. N., 2009).  
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Risk and hazard are sometimes used as synonyms but in geographic understanding, risk 

is the probability of a certain hazard occurring and creating loss. Risk has thus two di-

mensions – the statistical chance of hazard occurrence and the exposure of something of 

human value to the hazard. There is no universal rule to measure or predict the risk of a 

certain event. Literature knows two different perception of risks – the objective (statisti-

cal) and the subjective (perceived). Objective perception occurs when risks are scientifi-

cally assessed. Subjective perception occurs when individuals determine the degree of 

risk based on their own experience without further scientific validation of the results. 

However, these two approaches are not polar opposites. It has been studied that especially 

rural populations may have their hazard perceptions close to statistically derived esti-

mates. On the other hand, risk perception is not easy and also the most objective risk 

evaluations involve a wide range of value judgements. Studies on the risk perception of 

individuals have revealed that risk perception is a result of a complex interaction of fac-

tors and it is culturally-determined. The world-view of the community, in which the per-

son lives and the voluntariness a person is exposed to a hazards are critical in one’s risk 

perception. According to Smith and Pentley, it is commonly acknowledged, that people 

tend to estimate the risk of involuntary hazards higher than risk of voluntary hazards. 

(Smith K. & Pentley D. N., 2009). 

 

This research project studies people’s subjective risk perception using quantitative and 

qualitative methods. There are two reasons. Firstly, the attempt is to study small-scale 

disasters and objectively perceived data on these events is difficult if not impossible to 

find. Secondly, the pre-assumption is that as the water users are the unit responsible for 

maintaining the water supply service functionality, they should have the best and the most 

accurate knowledge of both the occurrence of natural hazards and their impacts on the 

water supply services. A grass-roots-level study is thus justified in order to reach the most 

accurate information. The subjective information received from the water users will be 

further validated by observations, literature as well as discussions with local- and central- 

level officials.    

3.4 Vulnerability-capacity-framework 

 

Understanding of why disasters occur has changed throughout history and different dis-

courses that explain the phenomenon can be identified. According to Smith and Pentley, 

the dominant and more practical discourse, which they call the “hazard-paradigm” con-

siders disasters as disruptions in the normality caused by sudden forces. According to the 

discourse, disasters occur when people have failed to protect themselves properly. Ac-

cording to Smith and Pentley, the hazard-paradigm is a merge of two world-views, which 

have influenced greatly the understanding of disasters: the engineering discourse and the 

behavioral discourse. The engineering discourse emphasizes natural hazards as uncon-

trollable physical elements. According to the discourse, disasters occur when hazardous 

events exceed the ability of human to resist them. The discourse emphasizes technical 

solutions in disaster prevention such as physical protection structures and warning sys-

tems. The behavioral discourse that has received popularity since the 1960s, emphasizes 

more social and human perspectives. According to the behavioral discourse, disasters are 

not purely physical phenomena that occur due to factors external to the society but they 

are linked to people’s behavior such as living habits. (Smith K. & Pentley D. N., 2009).  

 

An alternative and more theoretical approach to the hazard-paradigm was developed be-

tween the 1970s and the 1990s when development studies greatly influenced the field. 
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Hazard- and disaster-related information was gathered from all around the world and it 

was noticed that natural hazards seemed to create more severe impacts and larger losses 

of life in the less industrialized countries as well as largely unequal impacts among people 

even within the same area. (Smith K. & Pentley D. N., 2009). One of the eye-opening 

events was a major earthquake in 1976 in Guatemala, which came to be known as the 

“class-quake”. The earthquake itself was sure a natural event but the fact that the highest 

mortality rate occurred among the Mayas was surely not a natural fact. Findings like this 

made researchers pay more attention to the root causes of disaster impacts such as dis-

crimination and marginalization. (Blaikie P. et al., 1994). 

 

The new approach rejected the old assumption that disasters are accidents and departures 

from normal social functioning due to random natural events. In the Guatemalan example, 

most dead were Mayas as they were the ones living in the most fragile areas such as steep 

slopes and in impoverished settlements. The homes of the middle-class did not face sim-

ilar damage as they were better protected and more safely located. Most of the middle-

class families also had insurances to cover the losses they faced. Followers of the new 

paradigm believed that in disaster research, too much emphasis was put on the natural 

processes and not enough in the social environment, in which disasters occur. (Blaikie P. 

et al., 1994).  

Today, most actors following the so called hazard paradigm concentrate mainly on stud-

ying physical processes and technical solutions to prevent disasters and to decrease their 

impact. On the other hand, especially development workers and people working on a more 

political field have adopted the vulnerability-capacity-approach and emphasize the polit-

ical and social processes behind disasters. (Smith K. & Pentley D. N., 2009). The theory-

base of this research is based largely on development studies. Considering this back-

ground, the vulnerability-capacity-framework offers the most relevant theory basis for 

the scope of this research and will thus form the basis of the analysis. 

3.4.1 Definitions 

 

The definition of vulnerability mostly refers to marginalization and other social constructs 

that lead people to be fragile in the face of natural hazards. People can be marginalized in 

various ways and for various reasons: geographically because they live in remote or haz-

ardous areas, socially for belonging to minority groups, for being disabled, for their age, 

for being economically poor or jobless or politically when their voice is not heard by the 

people in power. Vulnerability and marginality result also from low social mobility as 

well as inadequate means of social protection. People’s vulnerability is not a static char-

acteristic, neither is it synonym to economic poverty. As the previous examples show, 

vulnerabilities come out in many different ways and they vary in time and space through-

out peoples’ lifetime. (Gaillard J.C., 2016). 

 

Capacities on the other hand are resources that people employ in order to prevent, resist, 

cope with and recover from challenges. At first, the new discourse had paid solely atten-

tion to vulnerabilities but since the late 1980s scholars and development practitioners 

started to pay increased attention to people’s capacities to face hazards. Before, there had 

been a tendency to see people as helpless victims that could only be helped from outside 

and “top-down”. This is because vulnerability discourse emphasizes power structures that 

are largely exogenous to marginalized people and thus difficult to change by the commu-

nities themselves. Later on, it was understood that instead of concentrating on these ex-

ternal forces, regarding disaster risk reduction it would be more beneficial to enhance 

people’s internal capacities to act. The capacity theory has had a great impact also on the 
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community-based approaches that became very popular from the 1970s onwards in both 

development research and practice. (Gaillard J.C., 2016). 

 

What is important in the vulnerability-capacity-framework is that vulnerabilities and ca-

pacities are not the opposite ends on a single spectrum so that a person either is vulnerable 

or capable to prevent risks and to cope with harmful events. Instead, according to the 

vulnerability-capacity-approach, even the most vulnerable communities may display a 

large array of capacities when needed. (Gaillard J.C., 2016). The approach is very much 

influenced by the livelihood theory by Chambers (Chambers R., 1995). Blaikie P. et al. 

define livelihood as the command an individual, family or other social group has over 

resources that can be used or exchanged to satisfy needs. These resources may involve 

information, cultural knowledge, social networks, political power, legal rights as well as 

money, tools, land or other physical resources. (Blaikie P. et al., 1994).  The figure 9 

shows how given resources may either contribute to vulnerabilities or capacities depend-

ing on whether or not people have access to them. 

 

Figure 9. Examples of vulnerabilities and capacities. (Based on Wisner, B. et al.,  2012). 

  

3.4.2 Pressure and release model 

 

A few models have been created to illustrate the rationality behind the vulnerability-ca-

pacity-framework. One of the most used model that was popularized by Blaikie P. et al. 

is the so called pressure and release model. It presents simply how disasters occur when 

natural hazards affect vulnerable people. According to the model, social, political, and 

economic environment is as much a cause of disasters as the natural environment. They 

are the social, cultural, economic, and political forces that define in which intensity a 

hazard affects people. Disasters are thus a result of the interaction of both – there is no 

disaster risk if there is a hazard but no vulnerability or if there is a vulnerable population 

but no hazardous event. (Blaikie P. et al. 1994). The model formula can be presented in 

the following form: 

 

DR = H x (V – C)     

 

In which DR is disaster risk, H is hazard, V is vulnerability and C is capacity. 
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The visual presentation of the model is shown in figure 10. The central point of the model 

is the intersection between vulnerabilities, capacities and the hazard. This intersection 

presents the disaster, the interface between the opposing pressures. The basic idea of the 

model is that in order to prevent or reduce a disaster risk, either pressures on the left or 

on the right side of the interface must be decreased or capacities increased so the equation 

becomes negative. (Blaikie P. et al., 1994).  

 

Figure 10. The pressure and release model. (Based on Blaikie P. et al., 1994). 

  

3.4.3 Disaster response in vulnerability-capacity-framework 

 

Since its creation, the vulnerability-capacity-approach has put a new kind of pressure on 

politicians claiming that disasters are as much responsibility of political processes as un-

controllable natural forces. The paradigm has received increased support lately with the 

improved knowledge of climate change as well as statistics, which show a rapid increase 

in the number of disasters within the last decades. There is a general consensus among 

scholars that the number of natural hazards has not increased but the number of disasters 

losses and victims seem to have grown rapidly. This might be partly due to improved data 

collection and communication methods but it also supports the theory of increased vul-

nerabilities, which have led to an increased number of disasters. According to the ap-

proach, if disasters want to be prevented, either the number of hazardous events or peo-

ple’s vulnerability must be decreased or people’s capacities increased. (Blaikie P. et al. 

1994). As natural hazards are often difficult to predict, expensive to resist and sometimes 

inevitable, based on the theory, decreasing vulnerabilities and increasing capacities is 

probably a more convenient long-term approach in disaster management.  

 

Disaster risk reduction (DRR) means all activities that aim at lowering disaster threat by 

either decreasing vulnerabilities or the hazards risk or by increasing capacities. In the 

literature, the term DRR is widely used to represent a wide range of pre- and post-disaster 

activities and functions before, during and after the disaster event. Traditionally DRR has 
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been undertaken mainly by national governments, through the implementation of health 

and safety legislation. This approach has not always led to very efficient results, espe-

cially regarding the small-scale disasters. Since 1970s, with the influence of the vulnera-

bility-capacity-discourse, community-based DRR activities have received increasing 

popularity as the most efficient way of reducing disaster risk at the local scale. (Smith K. 

& Pentley D. N., 2009). Community-based disaster risk reduction (CBDRR) has been 

promoted since the 1980s by national and international networks of NGOs and civil so-

ciety organizations involved in grassroots activities. CBDRR is based on the idea that 

disasters are local events, which first and foremost affect local communities. It has been 

studied that also in large-scale disaster, most survivors are rescued by their friends, family 

and neighbors. The aim of CBDRR is to empower communities by enhancing local peo-

ple’s capacities to take efficient risk prevention and disaster recovery actions. (Delica-

Willison Z., Gaillard J.C., 2012). 

 

Even though communities have capacities to take various DRR actions on their own, 

building robust disaster management requires often external assistance as well. Many 

scholars speak for comprehensive DRR including both top-down and bottom-up actions 

and efforts from various stakeholders from local communities to national governments 

and from NGOs to international institutions and scientists. DRR should not be left in the 

hands of the state only as enhancing capacities, reducing vulnerabilities and building re-

silience requires cooperation from all the actors of the society. (Gaillard J.C., 2016). As 

previously noted, Shresta and Gaillard call for enhanced understanding on how commu-

nities face small-scale disasters. According to them, this would be highly important also 

for the design and development of the right protection and recovery policies. (Shrestha S. 

& Gaillard J.C., 2015). 

 

This research comes close to the wishes of Shresta and Gaillard as it has the objective to 

study at the grass-roots level the vulnerabilities and capacities that influence the ability 

of communities to cope with environmental pressures. RWSSP promoted a strong com-

munity-based approach. This research has an objective to study, whether the community-

based approach has given the communities enough capacities to cope with the environ-

mental pressures and to maintain their water supply service functionality in long-term. 
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4 Methodology 
 

 

As described in the introduction chapter, this study responds to three different needs. The 

first is the need for grass-roots-based evaluation of the Finnish development cooperation 

results. The second is the need to understand the functionality challenges of the Nepalese 

rural WASH sector. The third is the need to investigate the frequency and impacts of 

natural hazards on the rural water supply services in Nepal and the communities’ ability 

to cope with the hazard impacts. This chapter introduces the research methodology that 

has been used in this study to find answers to the research questions presented on the page 

9. The chapter covers thematics of quantitative and qualitative study design, sample se-

lection, data collection, data analysis, validity and reliability. 

 

4.1 Quantitative study design 

 

The quantitative data collection was based on a structured questionnaire that targets 

WUSC members, VDC officials, VMWs and water users’ households (HH). The data 

collection was conducted by Nepalese enumerators in Nawalparasi between 16.1.2015 

and 5.2.2015. According to the terms of reference of the NAPA WASH field assessment, 

the design and implementation of the quantitative data collection was primarily under the 

responsibility of the WASH experts and statisticians of CATN and contracted data enu-

merators in Nepal. The quantitative study design consists of five different steps: the prep-

aration of a representative sampling framework, sampling, formulating the survey ques-

tionnaire, conducting the survey and analyzing the results. All the steps from designing 

the sampling framework to formulating the questionnaire were shared with the Water-

finns ry senior experts and the student researchers for input and comments.  

 

4.1.1 The sampling framework 

 

The objective of the NAPA WASH field assessment is to study the long-term sustaina-

bility of the gravity-based water supply services funded partly by Finland during RWSSP. 

This objective defines the two first sampling criteria. The three last criteria have to do 

with the maximum variation principal: samples of different age, size and from different 

geographical areas were included to ensure the variation and diversity of the findings. 

According to the sampling framework, the scheme selection criteria for the Nawalparasi 

district was the following: 

 

 

1. Only Finnish supported gravity flow schemes that were implemented during 

RWSSP and that are more than 10 years old were included in the sample 

2. Only schemes with 50:50 funding modality were included 

3. The selection must include schemes considering different phases of RWSSP  (I, 

II, III) 

4. The selection must include samples from different geographical locations (Terai, 

Inner Terai and Hills) 

5. The selection must include both large and small schemes (Large >= 150HH; 

Small <150 HH)  
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Altogether, 76 schemes fulfilled the two first criteria in the Nawalparasi district. These 

schemes are located in 24 different VDCs or municipalities. A proper representative 

scheme sample size for Nawalparasi district was considered being 40 schemes (52.6 % 

of the full number of schemes fulfilling the main criteria). These schemes were sampled 

so that at least one scheme was selected from each of the 24 VDCs or municipalities. In 

VDCs and municipalities, in which there were more than one scheme fulfilling the two 

main criteria, these schemes were again sampled using now the criteria 3–5 to limit the 

final number of sample to 40 schemes. The final selection includes 15 RWSSP phase I 

schemes, 17 phase II schemes and 8 phase III schemes, 12 large schemes (>=150 HHs) 

and 28 small schemes (<150 HHs), 25 schemes in the Hills, 13 schemes in Inner Terai 

and 2 schemes in Terai. The small number of Terai schemes is understandable as the study 

is limited only to gravity-based schemes and most of the Terai schemes are based on 

different technology due to topographic features.   

 

For the HH-level survey, the sample size was set 17 HHs per each scheme the total sample 

being thus 680 HHs in the Nawalparasi district. According to the terms of reference, the 

selected HHs per each scheme should include members from three different ethnic groups 

Brahmin/Chhetri/Thakuri, Janajati and Dalit. The number of sample HHs for each ethnic 

representation should correspond with the percentage of each ethnic representation in the 

total number of user households of each scheme. Before the interviews, the enumerator 

should calculate the proportion of each ethnic group HHs to be interviewed. A systematic 

random method was used to select the HHs finally included in the data collection.  

 

In addition to the WUSCs and HHs, also VMW (paid or volunteering) and VDC or mu-

nicipality staff (VDC secretary or other personnel, VWASHCC key persons or local 

WASH leaders) were interviewed. The final sample for the quantitative data collection is 

presented in the figure 11.  

 
Figure 11. The sample selection for the quantitative data collection 

 

 

 



 

 

34 

 

4.1.2 Data collection 

 

The quantitative data collection was conducted through questionnaire-based structured 

interviews. The questionnaire consists of mostly closed-ended questions for all the four 

sample groups, VDC or municipality personnel, WUSCs, VMWs and HHs. CATN for-

mulated the first version of the questionnaire, after which the Waterfinns ry representa-

tives and student researchers could modify it and add questions based on their own re-

search topics. The complete questionnaire is presented in the Appendix 1.  

 

The VDC-level interviews that were targeted to VDC and municipality staff such as VDC 

secretary, VWASHCC key persons or local WASH leaders were conducted using group 

interview methods. The VDC personnel were let to decide themselves who they would 

invite to be interviewed and how many people would participate in the interview. The 

VDC-level interviews consisted of questions covering thematics of:  

 

a) VDC location  

b) Strategies, policies, budget and development status 

c) Support to WUSCs  

d) Hazard risks and disaster response in the VDC or municipality  

 

In the thematic questions covering hazards risks, the VDC personnel were asked to esti-

mate the frequency that a given natural calamity has occurred in their village in the last 

10 years. The following options of natural calamities were given:  

 

a) Flood  

b) Drought/too little rain  

c) Landslide  

d) Disease/epidemic  

e) Water contamination  

f) Fire  

g) Heavy rain or storm  

h) Other  

 

Secondly, the respondents were asked to estimate the risk that the given natural calamities 

would occur in the VDC in the future. The options given were:  

 

a) Major risk  

b) Considerable risk  

c) Minor risk and  

d) No risk at all  

 

The WUSC-level quantitative data collection was conducted through group interviews, 

in which all the WUSC members were invited. The NAPA WASH terms of reference 

calls for at least 51% women and Dalit participation in the interviews but this requirement 

was not always fulfilled. Main themes of the WUSC-level questions included:   

a) General information 

b) Scheme history  

c) Agencies involved in the scheme building  

d) Agencies involved in scheme rehabilitation/extension 

e) User household ethnicity 

f) Institutional management 
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g) Linkages of WUSC 

h) Financial management 

i) Technical management 

j) Governance and social accountability 

k) Environment and climate change 

l) Overall assessment of the scheme quality and functionality  

 

According to the terms of reference, the interviewer should seek for answers agreed by 

all the interviewees. In addition to interviewing, the enumerators should observe statutes, 

financial records and other documents to validate the responses. 

Regarding the WUSC interviews, the questions most relevant to this study were similar 

to the ones posed to the VDC and municipality personnel. The WUSC members were 

asked, weather the previously mentioned natural calamities had caused harm on the func-

tionality of water supply services in the last 10 years. In case yes, the WUSC members 

were asked to clarify, what kind of harm each natural calamity had caused:  

a) Physical damage/property loss  

b) Depletion of supply/flow  

c) Worsening water quality  

d) Outbreak of water-borne disease  

e) Economic losses  

f) Something else  

 

Another important question asked was, which of the following options describes best the 

measures taken by WUSC in DRR in the last 10 years:  

a) Successful measures taken coping with own resources 

b) Successful measures taken with the support of external help 

c) Unsuccessful measures taken due to the lack of resources (skills, funds, tools etc.) 

d) Unsuccessful measures taken due to the absence of external support even requested for 

e) No measures taken because no need to take actions 

f) Something else 

 

The VMW data collection was conducted interviewing the VMW responsible for the 

scheme maintenance. The questions covered areas of: 

 

a) VMW training and skills 

b) Tools and services 

c) Payment and contract 

 

Regarding the HH-level interviews, a corresponding percentage of each ethnic group to 

the total share of each group among the water users was selected to be interviewed. After 

calculating the required number of HHs, the enumerator would enter the largest cluster 

of each ethic group in the village and enter randomly houses for interviews. According to 

the sampling terms of reference, a 50-50 male-female balance of respondents for each 

scheme was supported if possible. The enumerator would make sure that the person in-

terviewed would either fetch water from the sample scheme, participate in repair and 

maintenance of the scheme or participate in meetings related to the village water issues. 

In case any of these requirements was fulfilled, the interview would continue. In case 

none was fulfilled, the enumerator would ask to talk to another adult person in the house-

hold. In case there was no one else to talk to, the enumerator would walk out and try the 

next household on the left side. This procedure was gone through in all the ethnic clusters 
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to fulfill the needed number of each respondent groups. The HH-level questions covered 

areas of:  

 

a) HH characteristics 

b) Water supply services at HH level 

c) Users’ assessment on social accountability of WUSC 

d) Water safety practices 

e) Willingness to pay for water  

 

The data enumerators were trained by CATN and the questionnaire and other data collec-

tion tools were tried with a test group before the data collection. The questionnaire was 

improved based on the outcomes of the test-sample and again on a needed basis. The 

survey questionnaire was first created in English, and translated into Nepalese for the data 

collection. After the collection, the data was coded by Nepalese statistical experts and 

provided in numerical form in Excel to all the stakeholders. The student researchers could 

analyze the quantitative data independently and use it freely in their own research pro-

jects.  

4.2 Qualitative study design 

 

The quantitative data provides answers to questions such as what kind of hazards have 

had impacts on the scheme functionality, how frequent are these hazards and what kind 

of impacts have they had on the service functionality in the last 10 years. These are an-

swers only to the first of the research question of this study. Why did these events take 

place, what kind of meaning the water users give to these events and how do they interpret 

their own capacities to maintain the water supply service with these events are questions 

the quantitative data cannot answer. Neither does it give answers to the question of what 

kind of capacities did the RWSSP build to ensure the long-term sustainability of rural 

community-based water supply services against environmental pressures. These ques-

tions require qualitative data collection in the form of interviews, observations and liter-

ature review.  

 

As the WUSCs are the core units responsible for water supply services operation and 

maintenance, the WUSCs are also the most interesting units for the qualitative data col-

lection and analysis. The assumption behind the qualitative data design is that no one else 

than WUSCs can better answer questions regarding their water supply service. In addition 

to WUSCs, other stakeholder groups such as water users, VDC personnel, VMWs, local 

women’s groups and heath post personnel  were interviewed during the qualitative data 

collection partly for validation reasons and partly because more diverse stakeholder 

groups can give more fruitful information even on the same questions.  

 

Whereas the quantitative data collection design was under the responsibility of the Nep-

alese staff of CATN, each of the student researchers had the responsibility to design their 

own qualitative data collection based on their research needs. In case of this particular 

study, the qualitative study design is based on the quantitative data collected by CATN 

enumerators: the quantitative data provided with a large array of information on VDC and 

WUSC characteristics that made it possible to select the most interesting cases to be stud-

ied more profoundly in the qualitative study part. For time constrains, I could only spend 

three weeks in Nepal collecting qualitative data. The short time frame naturally influenced 

the study design from sample selection to data collection. The qualitative sample selec-

tion, data collection and data analysis methods are explained in the following chapters.  
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4.2.1 Sample selection 

 

A purposeful, multi-case sampling was selected for the qualitative data collection. In mul-

tiple case study research, a single case is of interest because it belongs to a particular 

collection of cases that share a common characteristic or condition (Merriam S. B., 2009).  

In the case of this particular study, the common characteristic among the cases is the 

experience in natural hazards causing harm on the water supply services. Naturally, 

WUSCs that have never faced any functionality challenges due to natural hazards could 

not give as information rich data about their vulnerabilities and capacities to cope with 

the phenomenon than the ones with the experience. This is why purposeful sampling was 

used to select the case WUSCs. According to Merriam, purposeful sampling is used in 

qualitative research when aim is to study the particular in-depth (Merriam S. B., 2009).  

In this research the objective is to study what happens in the communities when they face 

natural hazard -induced scheme functionality challenges.  Purposeful sampling thus best 

ensures the selection of information-rich cases, from which most can be learned for the 

purpose of this research.  

 

The first criteria for the qualitative sampling was thus that the selected WUSCs reported 

having experience in natural hazards harming the water supply services. Secondly, a max-

imum variation approach was used in order to obtain as information-rich sample as pos-

sible. This means, WUSCs were selected based on the type of hazards they reported hav-

ing experience of and also based on the information they gave on the success of their own 

coping. In order to find the most information-rich sample both WUSCs that reported fail-

ure and WUSCs that reported success in DRR were selected. The third sampling criteria 

was the convenience. As there were only three weeks to visit the case WUSCs, the 

WUSCs were sampled so that the travelling would be possible in the given time. The 

overall sample criteria is listed below: 

 

1. Experience in water supply service functionality challenges due to natural haz-

ards 

2. Maximum variation in experiences of different types of hazards and disasters as 

well as in interpretation of success/un-success in coping with the challenges 

3. Geographical location and access 

 

The final sample includes five WUSCs: Bisaltar Water Supply and Sanitation Scheme in 

Devchuli Municipality, Dhuwad Water Supply and Sanitation Scheme in Dedgaun VDC, 

Jousimajhuwa Water Supply and Sanitation Scheme in Dedgaun VDC, BahaKhola Water 

Supply and Sanitation Scheme in Rakuwa VDC and Mithukaram Water Supply and San-

itation Scheme in Mithukaram VDC. Among the sample VDCs and municipalities, the 

Devchuli Municipality is located in the Inner-Terai and the rest are located in the Midd-

Hills. The sample locations are presented in the figure 12 and a short summary of varia-

bles that played a role in each scheme selection is given in the tables 2,3,4,5 and 6. 
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Figure 12. The location of the sample VDCs and municipality in the Nawalparasi district.  

 

 

Bisaltar Water Supply and Sanitation Scheme in Devchuli Municipality 

 

The parameters that influenced the selection of the Bisaltar Water Supply and Sanitation 

Scheme WUSC (Bisaltar) were its location in the Inner-Terai, a great number of flooding 

and landslide cases with several impacts on the water services and for its declaration of 

successful coping (Table 2). Bisaltar is the only WUSC in the sample that is located next 

to an all year road and a national highway. There are good transportation connection from 

Devchuli to both Kathmandu and the Nawalparasi district headquarters Parasi.  

 

Table 2. Selection criteria for the Bisaltar Water Supply and Sanitation Scheme. 

Bisaltar Water Supply and Sanitation Scheme in Devchuli Municipality 

Scheme founded 1995, Phase I,  

Location Inner Terai, Next to all year road, ~ 70 km 

from district head quarters 

Size 450 HHs 

Hazard occurrence in the last 10 years  Flooding >5 times; impacts: physi-

cal damage, depletion of flow, eco-

nomic losses  

 Landslide >5 times; impacts: phys-

ical damage, depletion of flow, eco-

nomic losses 

 Storm/heavy rain once; impacts: 

economic losses 

Coping success Successful using own resources 

Source Spring-fed-stream source, unimproved 
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Scheme functionality status Needs major repair due to increased HH 

number 

 

Dhuwad Water Supply and Sanitation Scheme in Dedgaun VDC 

 

Dhuwad Water Supply and Sanitation Scheme (Dhuwad) was selected for its experience 

with several hazards (Table 3).  It is the only WUSC in the sample that declared having 

drought as a frequent problem. Dhuwad declared unsuccessful coping with disasters due 

to the absence of external support even requested for. Dedgaun VDC, is located in the 

Hills in the north-end of Nawalparasi district. There is a seasonal road connection from 

Dedgaun VDC to the Kathmandu−Pokhara highway in the neighboring district. In times 

of the interview, an all year road connection to the highway was under construction. The 

road to the district headquarter Parasi is a seasonal difficult mountain road.  

 

Table 3. Selection criteria for the Dhuwad Water Supply and Sanitation Scheme. 

Dhuwad Water Supply and sanitation scheme in Dedgaun VDC 

Scheme founded 1995, Phase I 

Location Midd-Hills, 5km walk from all year road, ~ 

112 km from district headquarters 

Size 52 HHs 

Hazards  Flooding 2-3 times; impacts: phys-

ical damage, depletion of flow  

 Drought >5 times; impacts: deple-

tion of flow  

 Storm/heavy rain 2-3 times, im-

pacts: physical damage 

Coping success Unsuccessful due to the absence of external 

support even requested for 

Scheme source Spring and spring-fed-stream sources, all 

unimproved 

Scheme functionality status Fully functional 

 

 

Jousimajhuwa Water Supply and Sanitation Scheme in Dedgaun VDC 

 

Jousimajhuwa Water Supply and Sanitation Scheme (Jousimajhuwa) is located in the 

same Dedgaun VDC as Dhuwad (Table 4). Selecting two WUSCs from the same VDC 

area enabled an interesting comparison especially as Dhuwad WUSC had declared un-

successful coping whereas Jousimajhuwa WUSC has declared successful coping using 

own resources.  

 

Table 4. Selection criteria for the Jousimajhuwa Water Supply and Sanitation Scheme. 

Jousimajhuwa Water Supply and Sanitation Scheme in Dedgaun VDC 

Scheme founded 1995, Phase I 

Location Midd-Hills, 4 hours walk to all year road, 

~112 km from district headquarters 

Size 155 HHs 

Hazards  Flooding >5 times; impacts: physi-

cal damage, depletion of flow, 

quality problems 
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 Landslide 2-3 times; impacts: phys-

ical damage 

 Storm/heavy rain 2-3 times; im-

pacts: physical damage 

Coping success Successful with own resources 

Scheme Spring and spring-fed-stream sources, 

some improved, some unimproved 

Scheme functionality status Needs major repair due to not enough wa-

ter, increased number of HHs and bad tap 

quality 

 

BahaKhola Water Supply and Sanitation Scheme in Rakuwa VDC 

 

Rakuwa is the neighboring VDC of Dedgaun. Rakuwa VDC is a scattered community 

located in the Hills next to the neighboring district Palpa (Table 5). Rakuwa VDC is quite 

isolated and also more remotely located from the district headquarters than the Dedgaun 

VDC. BahaKhola Water Supply and Sanitation Scheme user committee (BahaKhola) was 

selected in the sample for its nearby location to Dedgaun and for the hazards the WUSC 

had reported of. According to the quantitative data, BahaKhola had reported having ex-

perienced water contamination more than five times in the last 10 years – a hazard that 

only three WUSCs in the whole sample reported having experience of. BahaKhola also 

estimated its DRR being successful with the help of other actors. These factors made 

BahaKhola an interesting case to be studied in more detail.  

 

Table 5. Selection criteria for the BahaKhola Water Supply and Sanitation Scheme. 

BahaKhola Water Supply and Sanitation Scheme in Rakuwa VDC 

Scheme founded 1995, Phase I 

Location Midd-Hills, ~114 km from district head-

quarters 

Size 216 HHs 

Hazards  Flooding >5 times; impacts: physi-

cal damage, quality problems 

 Landslide >5 times 

 Water contamination >5 times; im-

pacts. Worsening water quality 

 Storm/heavy rain >5 times; im-

pacts: physical damage, quality 

problems 

Coping success Successful with the help of others 

Scheme Spring and Spring-fed-stream sources, un-

improved 

Scheme functionality status Needs rehabilitation due to increased num-

ber of HHs, demand for private connec-

tions and bad tap quality 

 

Mithukaram Water Supply and Sanitation Scheme in Mithukaram VDC 

 

Mithukaram VDC is a neighboring VDC of Dedgaun in the north of Nawalparasi district 

(Table 6). As Dedgaun and Rakuwa, also Mithukaram is a remote VDC located in the 

Hills far from the district headquarters. From Mithukaram, there is a 12 hours walk to the 
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nearest all year road. Based on the quantitative data, Mithukaram Water Supply and San-

itation Scheme user committee (Mithukaram) had reported water supply scheme damage 

due to flooding, landslides and storm/heavy rain. Mithukaram had reported unsuccessful 

coping due to lack of resources.  

 

Table 6. Selection criteria for the Mithukaram Water Supply and Sanitation Scheme. 

Mithukaram Water Supply and Sanitation Scheme in Mithukaram VDC 

Scheme founded 2002, Phase III  

Location Midd-Hills, 12 h walk to all year road, 

~104 km from district headquarters 

Size 244 HHs 

Hazards  Flooding >5 times; impacts: physi-

cal damage and depletion of flow 

 Landslide >5 times; impacts: phys-

ical damage 

 Storm/heavy rain >5 times; im-

pacts: physical damage and deple-

tion of flow  

Coping success Unsuccessful due to lack of resources 

Scheme Spring and spring-fed-stream sources, un-

improved 

Scheme functionality status Needs major repair. All structures needs to 

be reconstructed as they are old 

 

4.2.2 Data Collection 

 

The field data collection was conducted between 16.3.2015 and 8.4.2015. Before the field 

trip, no lists of pre-set questions were prepared, neither were strict listings of required 

interviews. What was decided beforehand was that WUSCs would be the central point of 

interest in the study. For data validation purposes, also VDC staff, health post staff, water 

users and other active groups would be interviewed in the villages. More detailed rules 

for who was to be interviewed were not pre-set. This was the case mainly because there 

was not much pre-information on, what kind of people one would find in the villages. 

The strategy was thus to interview who ever had a story to tell and collect as much data 

as possible. In addition to the time spent in the sample villages, the data collection in-

cluded also two interviews in Kathmandu, one with the Nepalese Red Cross Society and 

one with DWSS as well as three interviews in the district headquarters Parasi, one with 

WSSDO, one with the Local Development Officer at the DDC and one with the Soil 

Conservation Office personnel. The full field data schedule with list of the interviews 

conducted is found in the Appendix 2. The data collection was conducted through per-

sonal interviews, focus groups interviews, observations and document reviews. The dif-

ferent data collection methods and their usage is explained in further detail below. 

 

Interviews 

 

Interviews were used as the main instrument for data collection during the field trip. In 

the villages, interviews were conducted inductively, partly semi-structured, partly un-

structured. When arriving in a village, the first thing to do was always to call the WUSC 

together and conduct a semi-structured interview with the group. This interview was 

based on the quantitative data in a way that I was partly able to validate the quantitative 
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data findings and the same time I could gain deeper knowledge of the WUSC, the scheme 

and the local operating environment. After the first semi-structured interview, unstruc-

tured interviewing was continued with the WUSC leaders throughout the stay in the vil-

lage. The stay in one village lasted 2 - 3 nights during which interviews, observations and 

document collection was conducted.  

 

WUSCs were the most important contact points to other actors to be interviewed in the 

villages. In addition to WUSCs, group and individual interviews were conducted with the 

water users, the women’s groups and the health post personnel. The village interviews 

were usually conducted outdoors in a central place of the village and they naturally re-

ceived a lot of attention from the villagers. In most cases, there were lots of people present 

when the interviews were conducted. Everyone was free to participate and speak and there 

was no attempts to limit people’s access to the interviews.   

 

Semi-structured interviews were conducted with the VDC and municipality officials, the 

Nepalese Red Cross Society, the DWSS representatives and representatives of the dis-

trict-level institutions. Only the interviews with the Nepalese Red Cross Society and 

DWSS were recorded. In the villages, the interviews were discussions that lasted through-

out the day with different groups of people. Recording day-long discussions would not 

have been efficient and notebook and pen were used to record the conversations. This 

was considered a suitable method for data recording, especially as all conversations were 

translated on-site, which made the conversations rather slow-evolving. The district-level 

interviews were short and due to unclear rules on whether recording was allowed, they 

were not recorded. The interviews with the VDC officials were not recorded as there was 

no need due to the rather short tempo of conversations.   

   

Observations 

 

Observations had an important role in the data validation. In each village visited, the 

WUSC was asked to show the places, in which the reported hazards had occurred. This 

method is usually called a transect walk – it involves walking through a community to 

observe the surroundings and the environment. The walk is led by the locals who present 

places and things in the environment they find meaningful meanwhile the researcher ob-

serves the environment and other things meaningful for the study. Transect walks were 

crucial for the data validation and the method was used in all the villages. Places, the 

villagers mostly wanted to show were their water sources, pipe distribution systems in-

cluding tanks and chambers, places damaged by hazards as well as other meaningful 

things such as schools, fields and heath posts.  Observation was supported by photo-

graphs, which helped to document the data observed. 

 

Written documents 

 

Written documents obtained during the qualitative data collection consisted mostly of the 

village health data received at the health posts. Documents regarding Bisaltar and Dhu-

wad schemes rehabilitation works were also received during the visit at the WSSDO of-

fice in Parasi.  
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4.2.3 Translation 

 

As the qualitative data collection was conducted in Nepal, an interpreter was needed to 

assist in all the discussions. The interviews were conducted so that the questions were 

first posed to the interpreter in English, after which the interpreter translated them into 

Nepalese. The questions were answered in Nepalese and again translated into English by 

the interpreter. This made the conversations rather slow-tempo, which enabled document-

ing the interviews using pen and paper. As English is an official language in Nepal, all 

the official documents observed (health and scheme rehabilitation works -related data) 

were provided in English in the first place.  

 

4.2.4 Data analysis 

 

Finally, the field data consisted of transcribed interviews, field notes of interviews and 

observations, photographs and a few official documents. The interviews and other field 

notes were first coded into an electrical form using Microsoft Word and Excel. An induc-

tive and comparative method was used to analyze the data. In a comparative method, bits 

of information that seem to potentially answer some of the research questions are searched 

for and placed into different categories and subcategories. The categories are formed so 

that the data in each category capture some recurring pattern that cuts across the data. The 

data, categories and subcategories are sorted over and over again until they start to form 

common themes and patterns across the data – the research findings. Finally, these find-

ings are presented in a narrative form.  

 

4.3 Literary review 

 

As this is an evaluation study, it is interesting also to look back and investigate, what 

actions RWSSP took to ensure the long-term sustainability of rural community-based wa-

ter supply services regarding the risk of natural hazards and disasters. Taken the extent of 

this study, I could not make a comprehensive analysis of all the RWSSP data available 

regarding the approach the project took toward hazard risks. This would have required 

not only review of the data available but also interviews with various stakeholders such 

as former project staff. On the other hand, the challenge is that not all the RWSSP-related 

documents are available nowadays. In times of the project initiation, in the end of the 

1980s and in the beginning of the 1990s, computers were not yet common, which means 

copies of project documents from the early times of the project are difficult to find.  

 

To keep the analysis lighter, I went through RWSSP documents I was able to gather using 

the search words environment, hazard, safety, quality, protection and test. Even though it 

does not make a comprehensive analysis of the RWSSP measures in DRR, it gives an 

idea of the emphasis RWSSP had regarding environmental threats. The documents used 

in the review are RWSSP Phase I project document (1989), RWSSP Phase II Project 

Document (1996), RWSSP Phase II Review Report (1998), RWSSP Phase III Project 

Document (1998), RWSSP Phase III Annual Reports (2001/2002, 2002/2003, 2003/04), 

RWSSP Phase III Completion Report (2005), Report on Comprehensive Water Quality 

Study of RWSSSP in Year 2004 (2004), Report On Water Quality Monitoring Imple-

mented in RWSSP Phases I, II and III. Proposal for Rural Water Quality Monitoring Pro-

grams (2004) and Water Quality Report On Necessary Water Analysis in RWSSSP 

(2004).  
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4.4 Data validity and reliability 

 

As the quantitative data collection design and implementation were designed and con-

ducted by unknown Nepalese enumerators, the validity of the data must be judged based 

on the knowledge received of the data collection. The quantitative data collection design 

seemed statistically relevant. The WUSC sample was more than 50 % of all the possible 

WUSCs to be studied within the framework. Also the HH sample (17 HHs per WUSC) 

combining different ethnical groups seemed reasonable. The questionnaire was developed 

together with Nepalese and Finnish senior experts and also the student researchers could 

give their input to shape the questionnaire. The data was analyzed by each researcher 

individually, which means the researchers are themselves responsible for the validity of 

their analysis. As the quantitative raw data was published in an Excel form, practically 

anyone interested can familiarize with the data and check if the analysis and the conclu-

sions of this study are correct. The quantitative data findings were constantly validated 

by each student researcher on the field, where the quantitative data findings could be 

reflected with one’s own observations.  

 

Even though the qualitative research does not aim at capturing a single reality as quanti-

tative data does, its credibility can be enchased using different methods. Triangulation is 

probably the most common method for qualitative data validation. Within triangulation, 

there are different strategies to increase the credibility of the analysis including multiple 

methods, multiple sources of data and multiple investigators. (Merriam S. B., 2009). All 

these three triangulation methods are being used within this particular study.  

 

Collecting and analyzing both quantitative and qualitative data means using multiple 

methods. Conducting the qualitative study after the quantitative data collection, enabled 

double-checking the quantitative data validity. For example, when a WUSC had reported 

having faced landslides according to the quantitative data, during the qualitative data col-

lection, the WUSC was asked to show the place, in which the landslide had occurred and 

to describe the event in more detail. In this case, the triangulation consists of three meth-

ods: quantitative data, qualitative interviews and real life observation.  

 

Triangulation using multiple sources of data was implemented throughout both the quan-

titative and the qualitative data collection. Instead of just discussing with one WUSC 

member on his or her perception of hazard risks and occurrence, multiple interviews were 

conducted with different groups of people both in the villages as well as at the district- 

and the central levels. These interviews included focus groups discussions with the 

WUSC members in different combinations as well as with water users, women’s groups, 

health post personnel, former WUSC members and the VDC and the municipality per-

sonnel. In addition, the Nepalese Red Cross Society, DWSS, WSSDO, DDC and the Dis-

trict Soil Conservation Office personnel were interviewed in order to gain a wider picture 

of the studied phenomenon.  

 

Instead of collecting data just from one WUSC, data was collected from five sample 

WUSCs. This enabled comparing and cross-checking data, both between the participants 

of the five sample sites and between different stakeholders in each site. Another validation 

method used was double-checking the data collected. Usually the last interview in each 

sample village was held with the WUSC members. In the last interview, the data obtained 

during the field visits was validated once more to avoid misunderstandings. All these 
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methods increase the validity of the findings as the findings do not lie on the knowledge 

or opinions of a few persons only but present the perceptions of multiple stakeholders in 

multiple locations and in multiple institutions.  

 

Investigator triangulation is used in the NAPA WASH project via the six researchers 

studying WASH sustainability through six different thematic areas. Even though the re-

searcher all have their individual study focus and case villages, it is obvious that their 

studies will overlap each other to some extent. This enables comparing and cross-check-

ing the data and analysis of each researcher to observe, whether the researchers have 

findings of similar kind. 
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5 Research findings 
 

The chapter starts with an analysis of the frequency and kind of natural hazards and dis-

asters in the study area. This is followed by an analysis that uses the vulnerability-capac-

ity-framework to reflect factors that either increase the vulnerability of the studied com-

munities regarding the impacts of natural hazards on the water services or either enhance 

the communities’ capacities to reduce the hazard risks and to maintain the service func-

tionality. The last part of the analysis is based on a literacy review and it reflects the 

actions RWSSP took to ensure the long-term sustainability of rural community-based wa-

ter supply services regarding the risk of natural hazards and disasters. 

 

5.1 Hazards 

 

During the quantitative data collection, the WUSCs were asked to estimate the frequency 

with which floods, landslides, heavy rain or storm, fire, drought and water contamination 

or any additional hazards has caused harm on their water services in the last 10 years. The 

results tell that natural hazards are common in the study area and they also play a role in 

the water service functionality challenges (Figure 13). Out of the 40 schemes studied, 

only four WUSCs declared zero occasions, in which a natural hazard had caused harm on 

their water supply service in the last 10 years. In addition to the listed hazards, there was 

only one additional hazard mentioned – an earthquake, which had occurred once in the 

10 years time scale and reported by one WUSC only.     

Figure 13. The frequency of natural hazards harming the water supply service function-

ality in the last 10 years. Data reported by WUSC members.  

 

According to the results, floods are the most common natural hazards in the study area. 

Altogether 73 % of the WUSCs reported floods having caused harm on their water service 
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functionality over the last 10 years, of which 28 % had faced flood related challenges 

more than five times in the period. According to the results, the second most frequent 

natural hazard in the study area is landslide, which 65 % of the WUSCs reported having 

harmed their water servces in the last 10 years and 25 % more than five times in the last 

10 years. It can be thus concluded that these two hazards are very frequent in the study 

area taken that more than half of the WUSCs reported them having caused harm on their 

water services. Among the listed hazards, the heavy rain and storms were mentioned as 

the third frequent hazard (35 %), followed by droughts (25%), fires (20 %) and water 

contamination (8 %). It must be noted that the option heavy rain and storm was probably 

confused with the term flooding: in the field discussions with the water users and other 

groups, heavy rain and storm never came out as its own hazardous event but it was always 

mentioned as a cause factor for flooding and landslides.  Droughts and fires did not come 

out as frequent reasons for scheme functionality disruptions neither in the survey results 

nor in the discussions.  

 

What is interesting in the results is the low number of water contamination cases. As 

noted in the chapter two, according to the Desinventar data, epidemics are the most com-

mon hazard in Nepal and also the hazard causing most deaths in the country (Desinventar, 

2015). Still, only two out of 40 WUSCs reported water contamination more than 5 times 

in the last 10 years and only one WUSC reported water contamination 4 to 5 times in the 

last 10 years.  

 

This is an interesting result for two reasons: first of all, the result might reflect the differ-

ences between the voluntary and involuntary risk perception that was presented in the 

chapter 3.3 along with the natural hazard theory. Drinking contaminated water is a vol-

untary risk, and might be thus considered as an event less severe than involuntary risks 

such as flooding, landslides and droughts. In this case, contaminated water may not be 

recorded as a hazard at all, not even if the person becomes ill. Secondly, the low number 

of water contamination cases is interesting as in the village-level discussions water con-

tamination came out as a frequent phenomenon in each of the visited villages. In the dis-

cussions, water contamination was mostly related to monsoon rains and their impact on 

the water quality as the intensive rains bring mud and other debris into the water source 

and change the water composition and color. It is interesting that these kind of events 

were not reflected as water contamination in the quantitative data results even though 

according to the further discussions, the phenomenon frequently makes the water users 

stop using the water for drinking purposes. The question of water contamination might 

have been thus biased – people might relate water contamination with something more 

“severe” than mud, debris and bacterial contamination. Also, water-borne disease might 

be enough common and not severe enough that people would consider their poor water 

quality a hazard. These controversial results tell about the fragility of structured closed-

ended questionnaires and the importance of qualitative data collection in order to validate 

and clarify the received results.  

 

The questions about the frequency of hazards were repeated with the VDC personnel in 

order to validate the data gathered from the WUSCs. The perception of the VDC person-

nel follows quite strictly the WUSC’s answers, only the number of occurred hazards is 

interpreted being higher by the VDC personnel. This is understandable as the VDC per-

sonnel were asked to estimate the general occurrence of the given hazards, not the fre-

quency of these hazards harming the functionality of the water supply services. According 

to the VDC personnel, floods and landslides are still the most common hazards in the 

study area (more than 90 % of VDCs had experience of both), followed by fires (63 %), 
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heavy rains and storms (58 %), droughts (25 %), water contamination (21%), disease 

(8%) and earthquake (4%). Based on these results, it can be concluded that floods and 

landslides truly are hazards that occur frequently in the study area (Figure 14).  

Figure 13. The frequency of natural hazards in the studied VDCs and municipalities. 

Data reported by the VDC and municipality personnel. 

 

5.2 Disasters 

 

As defined earlier in this study, natural hazards are natural phenomena that occur due to 

natural processes and are potentially disastrous. The previous chapter presented natural 

hazards that the studied WUSCs and VDCs reported having experience of in the time 

scale of the last 10 years. That information does not still reveal what kind of disasters – 

negative impacts - these hazards may have caused on the water supply services. This 

chapter presents impacts that the occurred natural hazards have had on the water supply 

service functionality in the study area. The analysis reflects both the quantitative survey 

results and the field assessment interviews.  

 

Based on the quantitative data, the most harmful natural hazards on the water supply ser-

vice functionality, floods and landslides, cause mostly physical damage (100 % in flood 

cases and 85 % in landslide cases). Understandably, also fires cause mostly physical dam-

age, even though their frequency is marginal in the first place. Secondly most frequent 

hazard impact, according to the results, is depletion of flow, which has occurred in 60 % 

of drought, in 48 % of flooding, in 39 % of landslide and in 13 % of fire cases. Third most 

frequent impact was reported being economic losses, which has occurred in 35 % of 

flooding, in 27 % of landslide and in 10 % of drought cases. Interestingly enough, out-

break of disease or worsening water quality neither came up as frequent disaster impacts, 

no matter that in the field assessment discussions they came up as frequent consequences 

of especially flooding events. (Figure 15). 
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Figure 15. Reported disasters impacts. Data reported by WUSC members. 

 

In the next chapters, impacts of some the most common natural hazards in the study area 

are presented. As mentioned earlier, water contamination as a hazard and worsening water 

quality as a disaster impact did not come out as frequent events in the quantitative data 

but as they played an important role in the field assessment discussions, they are treated 

separately in the analysis.  

5.2.1 Physical damage of water supply systems 

 

According to the quantitative data, floods have caused physical damage on the water sup-

ply systems in all the flood occurrences. All the five sample WUSCs participating in the 

qualitative data collection had experienced floods harming their water supply service 

functionality in the last 10 years. Based on the field assessment interviews, flooding hap-

pens mostly during the monsoon season, the period from July to September, when most 

rain enters the area. Based on the interviews, the physical damage mostly means washing 

out the scheme infrastructure: dam intake, collection chamber, distribution chamber or 

the pipelines either little by little or at once (Bisaltar, 21.3.2015; Dhuwad, 23.3.2015; 

Jousimachuwa, 25.2.2015; BahaKhola, 30.3.2015; Mithukaram, 1.4.2015). In addition to 

flooding, also landslides cause frequently physical damage on the scheme structures. 

Physical damage was reported in 85 % of all landslide cases. According to the WUSCs, 

also landslides occur mainly in the monsoon season when the area faces heavy rainfall. 

The sample WUSCs reported landslides causing mostly damage of pipelines (Jousima-

chuwa, 25.2.2015; BahaKhola, 28.3.2015; Mithukaram, 2.4.2015) and as flooding, also 

landslides seem to be a chronic annual phenomenon.  According to the Mithukaram 

VMW, landslides wash away and break the scheme pipelines frequently. Twice floods 

and landslides have also cleaned out their dam intake. (Mithukaram VMW, 2.4.2015). In 

Rakuwa, a massive landslide took place approximately seven years ago. Since then, the 

landslide has reoccurred annually, growing in size and washing away land little by little. 
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After the first landslide, the land has been under erosion also during the dry months. The 

BahaKhola scheme transmission pipeline runs on a steep hill just where the landslide 

takes place and according to the WUSC members, the landslide breaks the pipeline annu-

ally in times of the monsoon rains when the pipeline falls down into the valley with other 

debris. (Figure 16). (BahaKhola, 29.3.2015). As in the case of this massive landslide, 

based on the field observations, road construction plays a significant role in land erosion 

and landslides in the area. Various examples were observed, in which road construction 

had left pipelines uncovered and exposed to different pressures (Figure 17). 

 

Figure 16. A massive landslide that breaks the BahaKhola scheme transmission pipeline 

annually during the monsoon rains. (BahaKhola, 29.3.2015). 
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Figure 17. Pipeline exposed to erosion and landslides due to road construction. (Ba-

haKhola, 28.3.2015). 

 

5.2.2 Water shortages 

 

According to the quantitative data, droughts are not very common in the study area. Only 

25 % of WUSCs reported having faced droughts in the last 10 years and only 10 % re-

ported having faced them four or more times over the period. In four out of five WUSCs 

included in the qualitative data collection, there was a strong consensus of temporal de-

pletion of flow as well as water shortages but this was not connected with droughts or 

other climatological changes but rather with normal weather patterns, population growth, 

outdated schemes and scheme blockages and breakages. For example, in case of flooding 

and landslides, the WUSCs reported depletion of flow in 48 % of the flooding cases and 

in 39 % of the landslide cases.  

 

In Bisaltar, the water shortages started already about two years after the scheme comple-

tion and during the last four years, the water users have suffered from water shortages 

from May to June. In Nepal, the migration flow moves mainly from mountains and hills 

to Terai and in Devchuli, which is located in Inner-Terai next by a national highway, the 

population has increased significantly since the scheme construction. In addition to the 

population growth, the water use has also increased due to private water connections, 

biogas plants and toilets. According to the Bisaltar WUSC members, their scheme size 

was calculated for 20 years life-span. Finally, their population more than doubled during 

the first 10 years but the scheme still delivers the same amount of water as in the begin-

ning. The worst water shortages naturally take place during the dry months of the year – 

from approximately Mid-March to Mid-June. (Bisaltar, 21.3.2015). In Dhuwad, there was 

neither a consensus of changes in climate patterns. Dhuwad scheme also suffers from 
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water shortages but also they believe it is due to the increased HH number. When the 

scheme was first constructed about 20 years ago, it was designed for 22 HHs. Now the 

number of user HHs is 53. (Dhuwad, 23.2.2015).  

 

Other reported causes for water shortages were outdated and leaking scheme infrastruc-

ture, debris caused by deforestation, damage of infrastructure and lime encrustation in 

pipelines. BahaKhola scheme is struggling with water shortages but the WUSC estimated 

the reason behind being their outdated scheme as the pipelines are leaking from place to 

place. In BahaKhola, where there are only communal taps, people need queue for water 

during the dry season and sometimes their stream source dries completely. On the other 

hand, the WUSC members estimated that if they could rehabilitate the scheme they would 

have enough water in the source even for private connections. (BahaKhola, 28.3.2015). 

In Devchuli, deforestation up-stream contributes to debris such as tree leaves, which 

sometimes block the intake.  Bisaltar also suffers from lime-rich water. Lime sets on the 

pipeline surface, which contributes to decrease in the pipe diameter and the water flow 

and with time the pipeline gets blocked completely. (Figure 18). (Bisaltar WUSC 21.3.).   

 

 
Figure 18. A strainer covered by lime in the Bisaltar scheme intake. The lime enters the 

pipeline and covers the pipe surface little by little decreasing the pipe diameter and finally 

blocking the whole water flow. (Bisaltar WUSC 21.3.2015).   

 

5.2.3 Debris flow and water quality  

 

As previously explained, water contamination did not come out as a frequent hazard in 

the quantitative data, neither did worsening water quality as a hazard impact. Still, during 

the field discussions, it became very evident that despite of the quantitative data results, 
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all the sample WUSCs suffer from continuous water quality problems, which usually cul-

minate during the monsoon season. Source protection seems to be an issue that all the 

sample WUSCs are struggling with. Especially during the rainy season, muddy water and 

debris enter the water scheme and worsen the water quality significantly. In all the five 

sample WUSCs, monsoon rains were mentioned as the most common reason for water 

quality problems (Bisaltar, 21.3.2015; Dhuwad, 24.3.2015; Jousimachuwa, 25.2.2015; 

BahaKhola, 30.3.2015; Mithukaram, 2.4.2015).  

 

In BahaKhola, mud and sand cover the dam intake regularly during the rainy season and 

sometimes the muddy water and debris block the pipeline completely cutting the water 

flow (BahaKhola, 29.3.2015). Bisatar reported that about 15 days before the interview, it 

had rained and muddy water had entered the scheme. (Bisaltar, 21.3.2015). The Dedgaun 

VDC officer stated that there are no safe water sources in the whole VDC as they use 

stream sources and during the rainy season muddy water enters the streams and the water 

quality decreases (Dedgaun VDC Office, 27.3.2015). Both Dhuwad and Jousimachuwa 

reported of water quality problems during the rainy season (Dhuwad 24.3.2015; Jousim-

achuwa 25.2.2015). In Mithukaram, the VMW stated that muddy water enters the scheme 

from time to time and during the rainy season, the water quality is not good. (Mithukaram 

VMW, 2.4. 2015)  

 

What is especially alarming regarding the water safety is that during the water flow dis-

ruptions and sometimes due to the decreased tap water quality, the water users return to 

use sources that they call “traditional water spots” (Figure 19). These are unprotected, 

small open water ponds on the ground. They are sources, from which the villagers used 

to catch their water before the RWSSP project. In Mithukaram, the women’s group stated 

that during three to four months of the year, they would not use the tap water as the 

scheme pipeline is usually either damaged or blocked. Instead, they would use traditional 

water sources.  (Mithukaram women’s group, 1.4.2015). BahaKhola users stated that as 

their scheme is dependent on one water source only, they must go for traditional water 

spots whenever the scheme is not functioning (BahaKhola, 28.3.2015). About three years 

ago in Mithukaram, due to flooding and landslides, people did not receive any water 

through their transmission pipeline during six months. During those months they utilized 

their traditional water spots. (Mithukaram, 1.4.2015).  
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Figure 19. An example of a traditional water spot in Mithukaram VDC. The household of 

the woman in the picture was connected to RWSSP water scheme but due to various chal-

lenges in the scheme maintenance, the household has now returned to catch their water 

in this traditional water spot. (Mithukaram, 1.4.2015).  

 

Change of color and composition of water during the rainy season is not the only evidence 

of poor water quality in the study area. The United States Agency for International De-

velopment has launched in 2011 a five-year comprehensive “Suaahara” community-fo-

cused project in Nepal. The project aims at addressing the vulnerable points of develop-

ment, which result in chronic undernutrition in Nepal. The project focuses on improving 

nutrition, maternal, newborn, and child health services, reproductive health and family 

planning services, water, sanitation and hygiene as well as home-based gardening in 20 

districts of Nepal. (USAID, 2013). As part of the Suaahara project, in each of the imple-

menting districts local health personnel such as health post staff and female community 

health volunteers (FCHV) are donated small water test kits, which enable them to test 

easily their drinking water quality. The simple water test measures the amount of fecal 

coliforms in the water. The test kit comprises a small glass bottle, which contains an in-

dicator paper. The bottle is filled with water and left in sunlight for 48 hours. If the water 

turns black, it means the water is not drinkable due to high levels of fecal contamination 

(Figure 20). 
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Figure 20. Suaahara test kit. The bottle holds the following test instructions: “Coliforms 

P/A H2S Test Vial -> Only black color indicator – “Detection of black color is the indi-

cator of fecal pollution & water is not fit for drinking”. (Picture taken 26.3.2015 in 

Dedgaun VDC)  

 

Nawalparasi is one of the districts, in which the Suaahara project is being implemented 

and all the case WUSCs of this study had used the kit to test the water quality of their 

schemes. The results have not been very encouraging.  In Bisaltar, samples taken from 

both the water source and reservoir tank were black (Devchuli Health Post, 23.3.2015). 

In Dhuwad, Jousimachuwa and BahaKhola the result was also black. (Dhuwad, 

24.3.2015; Dedgaun FCHVs, 26.3.2015; Rakuwa Helath Post, 30.3.2015). Only in Mith-

ukaram the health post personnel declared the scheme water drinkable – after 48 hours, 

the sample water had turned yellow (Mithukaram Health Post, 1.4.2015). 

 

Based on the simple fecal coliform test results, from bacterial point of view, the water 

running in the sample schemes is evidently not clean from fecal pollutants. But is that a 

disaster? If disaster is the realization of a hazard, then breakage or blockage of pipelines 

and other scheme structures, depletion or total stop of water flow and the change of color 

and composition of water to the extent that the water users choose not to use it are defi-

nitely disasters based on the definitions of this study – in all these examples the scheme 

goes out of delivering the benefits it is supposed to deliver. But whether the existence of 

coliforms and potentially other microbes in the RWSSP scheme water, the natural hazard, 

contributes to a disaster depends on the consequences of these microbes in the water.  

 

Based on the literature, water quality issues due play a significant role in the health of 

Nepalese people. Epidemic is a situation, in which a disease unexpectedly spreads among 
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people causing illness or even death. Epidemics may occur due to virus, bacteria or some 

other microbiological origin. These may enter the human body via environment such as 

contaminated drinking water or due to lack of sanitation. (Ministry of Home Affairs, 

2009). The WASH Joint Sector Review from 2011 states that even though Nepal has 

made significance progress in reducing the infant mortality rate in recent years, diarrhoea 

is still the third most common cause of death for children under five years old in the 

country. According to the Joint Sector Review, the challenge is that many of the existing 

water sources that are considered being improved or safe may actually be contaminated. 

(Ministry of Urban Development, 2011).  

 

Unfortunately, I was not able to collect long-term quantitative health data from the sample 

VDCs and municipality in order to better reflect the incidence of water-borne disease in 

these locations. The local health posts do collect health data but due to the annual cycle 

of the Nepalese calendar, unfortunately the data I was able to gather was lacking the 

period from Mid-February or Mid-March to Mid-July, which is also the period of the 

monsoon rains. Based on my earlier findings of the frequency of water-borne disease 

especially during the monsoon, the monsoon season data would have been important in 

order to make further conclusions of mothly disease  incidence in the area. Even though 

I cannot present figures of seasonal disease variation, I can still draw conclusions on the 

most common water-born disease in the study area based on both local health post 

statistics as well as discussions with the local health officials.  

 

According to the health post statistics, between the data collection period from Mid-July 

2014 to Mid-February or Mid-March 2015, in the three sample VDCs and one munici-

pality, presumed non-infectious diarrhea had clearly been the most frequent water-borne 

disease. Intestinal worms had been registered as the second most common water-borne 

disease followed by amoebic dysentery (bloody diarrhea) and acute gastro–enteritis (also 

a cause of diarrhea). What can be read from the data is that especially both diarrhea and 

intestinal worms are common in the area and most probably linked to poor water quality. 

(Table 7). 

 

Table 7. Occurred disease cases treated in the health posts of Devchuli municipality, 

Dedgaun VDC, Rakuwa VDC and Mithukaram VDC. Data collected in Devchuli Munic-

ipality between Mid-July 2014 and Mid-March 2015; in Dedgaun VDC between Mid-July 

2014 and Mid-Feb 2015; in Rakuwa VDC between Mid-July 2014 and Mid-Feb 2015 and 

in Mithukaram VDC between Mid-July 2014 and Mid-Feb 2015. (Data received: 

Devchuli Health Post, 2.4.2015; Dedgaun Health Post, 26.3.2015; Rakuwa Health Post, 

30.3.2015; Mithukaram Health Post, 1.4.2015).  

 Devchuli  

Municipality 

Dedgaun  

VDC 

Rakuwa  

VDC 

Mithukaram  

VDC 

Total 

Typhoid 29 19 0 0 48 

Acute gastro  

–enteritis 

65 7 0 0 72 

Amoebic Dysentery 11 79 4 3 97 

Shigellosis 9 4 3 0 16 

Presumed non-infec-

tious diarrhea 

15 180 78 47 320 

Intestinal worms 20 81 79 8 188 

Jaundice 2 0 1 0 3 
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According to the Health Officer of the Devchuli municipality, common water-borne dis-

ease in Devchuli are diarrhea, dysentery and skin diseases. To give an example, 15 days 

before the interview, it had been raining in Devchuli and flooding had occurred in the 

stream sources. As a consequence, several diarrhea cases were found. The officer also 

estimated that approximately 20 % of the Devchuli population suffer from water-borne 

skin disease. According to the officer, typhoid occurs rarely in the community due to the 

reason that people drink the water from the early childhood and are thus accustomed to 

its quality. According to officer, the local people have immunity to most of the water-

borne diseases. Diarrhea is existent but it mainly occurs during the flood season.  

(Devchuli Health Post, 23.3.2015). In Dedgaun, the FCHVs stated that before the scheme 

construction, there were more water-related disease – now they still exist but in less quan-

tity. According to the FCHVs, most common disease in the village are typhoid, jaundice 

(Hepatitis A), diarrhea and eye infections. These diseases occur especially during the 

rainy season. (Dedgaun FCHVs, 26.3.2015). According to the Dedgaun Health Post per-

sonnel, during the monsoon season, each ward of Dedgaun has 8–10 diarrhea cases. Most 

of the infected are children. (Dedgaun Health Post, 26.3.2015). According to the Rakuwa 

health post personnel, most common water-borne diseases in Rakuwa VDC are typhoid 

and intestinal worms. Especially in the rainy season also diarrhea and dysentery are com-

mon.  (Rakuwa Health Post, 30.3.2015).  

 

In Bisaltar (21.3.2015), Dedgaun (26.3.2015) and Mithukaram (1.4.2015) water users and 

health personnel still estimated that epidemics were more frequent in the times before 

RWSSP. The Bisaltar WUSC stated that before the scheme construction, diarrhea was an 

on-going problem in the village as the drinking water was taken out straight from the 

irrigation channels (Bisaltar, 21.3.2015). Even though some improvements surely have 

taken place after the RWSSP implementation, it does not change the fact that water-borne 

disease, especially diarrhea and intestinal worms seem to remain quite frequent in the 

study area. It must be noted that the health post data is not a watertight presentation of the 

water-borne disease incidence. As the health post personnel stated in each village, the 

figures only present the disease, to which people come to search for help at the health 

post. The reality is that many people, especially the ones living far, visit seldom the health 

post and also their disease remain undocumented.  

 

5.2.4 Accessibility, reliability and sustainability 

 

Based on the literacy review, it seems obvious that RWSSP has emphasized other indica-

tors of sustainability over the water quality. The efforts on water safety improvement have 

focused on arsenic and lime mitigation leaving the bacteriological water quality without 

much attention. Based on the literary review it seems that even though the low bacterio-

logical quality of the gravity scheme water has been available from the phase I, no serious 

efforts have been taken to improve the situation. It is surely evident that no expensive 

high-technology solutions could have been implemented in all the built gravity schemes: 

RWSSP emphasized strong community-based approach, which means the scheme tech-

nology must be simple enough that the water users could take responsibility over the long-

term scheme operation and maintenance. Still, the fact that neither the promotion of sim-

ple, cost-efficient solutions such as water boiling is not present in the project documents 

tells that the project did not take actions to solve the issue of bacteriological contamina-

tion. In other words, it tells about the emphasis on improving the water coverage or ac-

cessibility over the water quality. The following sentence from the Phase I project docu-

ment tells something about this approach:  



 

 

58 

 

 

“In the Mountains and Midlands the location of villages on ridges and the location and 

seasonality of sources makes access and reliability of water a critical problem. Water 

rights disputes between village panchayats are common, in the Terai the problem of ac-

cess and reliability (quantity and quality) is serious for those unable to afford improve-

ments in the absence of Government support. “(RWSSP I, 1989 p. 4-5). 

 

The quotation tells what has been analyzed previously: the first and foremost concern of 

RWSSP in the Mountains and the Mid-Hills, in which the gravity schemes are located, 

has been the access to water and the reliability of the water supply. As various previously 

presented examples show, water quality of rural gravity schemes has not attracted interest 

in RWSSP, not even if the quality has been defined being under both the WHO and the 

Nepalese safety parameters and not even if the quality could have been easily increased 

by improving source protection, which now is almost inexistent and by introducing water 

boiling as a collective practice. The fear of deforestation cannot be neither the fundamen-

tal reason behind the weak performance in water safety awareness raising as the project 

introduced and promoted the use of biogas. In the end of the phase III completion report, 

there is a list of activities that according to the report would greatly benefit from further 

assistance regarding the project impacts, even though the program itself has already fin-

ished. These activities include integrated water resource management, integrated envi-

ronmental management, water source protection and conservation, reforestation and soil 

conservation as well as flood prevention and mitigation. The report states that all these 

environmental activities are directly linked to the sustainability of facilities constructed 

during RWSSSP and to ensuring safe drinking water and disaster prevention in the future. 

(RWSSP, 2005, p.66). Based on the findings of this particular study, the list holds true 

still today.  
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5.2.5 Economic losses 

 

Based on the quantitative data, economic losses are the third most common impact of 

both floods and landslides in the study area. According to the data, WUSCs have suffered 

from economic losses in 35 % of the flooding cases and in 27 % of the landslide cases. 

These figures are relatively low, which is interesting taken that when it comes to flooding 

for instance, the WUSCs reported physical damage in 100 % of the cases. The difference 

in the frequency of physical damage of the scheme and economic losses may indicate that 

despite of the physical damage of the water supply system, fixing the damage does not 

always require monetary resources. There is the possibility that the WUSCs are able to 

repair the damage with their own resources (both material and immaterial) or that the 

WUSCs may receive external support without facing any economic losses. The less sus-

tainable option is that no economic losses are faced as nothing is done to repair the dam-

age. In any case, based on the results, approximately in one third of the flooding cases 

and in one fourth of the landslide cases, WUSCs have needed to use economic resources 

to maintain the scheme functionality.  

5.3 Vulnerabilities 

 

Natural hazards are natural phenomena that are potentially disastrous to people. Still, not 

all natural hazards become disastrous. Based on the vulnerability-capacity-framework a 

disaster is the interface of three variables: hazard, vulnerability and capacity (Figure 21).   

 

Figure 21. Disaster according to the pressure and release model. (Based on Blaikie P. et 

al., 1994). 

 

If on either side of the equation the variable equals zero, no disaster occurs. From the 

findings presented in the previous chapters, it is known that in the study area of this re-

search, the hazard-factor is not zero as natural hazards, especially floods, landslides and 

microbiological contamination of water are present in the area. We also know that these 

hazards have caused negative impacts on the water supply service functionality in the 

form of physical damage of infrastructure, depletion of flow, worsening water quality and 

disease as well as economic losses. In the next chapters factors that cause vulnerability in 

the study area and thus enable the hazards to become disasters are being analyzed.  

 

5.3.1 Natural environment 

 

Regarding the natural environment of the study area there are two factors that make the 

area very much vulnerable to the two common hazards, flooding and landslides. The first 

is the precipitation pattern and the second is the steep topography of the area. Nepal re-

ceives approximately 78 % of its annual rainfall during the monsoon months June, July, 

August and September, during which intense rainfall occurs in the country (Figure 22). 

In the month of August, Nepal receives on average 292. 7 mm of rain. (The World Bank 
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Group, 2015a). To compare, Finland receives on average its most rainfall in July, 73. 8 

mm (World Bank Group, 2015b). Rainfall itself is not a hazard, even though unexpected 

and extensive rainfall might be. In case of Nawalparasi, based on the interviews, rainfall 

is not a threatening event itself but a cause factor for floods and landslides, which on the 

other hand have the potential to turn disastrous.    

 

Figure 22. Average monthly temperature and rainfall in Nepal 1990-2012 (The World 

Bank Group, 2015a)  

 

The seasonal precipitation pattern naturally has its other side: between the months of No-

vember and April, Nepal receives relatively little rain. This is why, in the months preced-

ing the monsoon season, some schemes suffer from water shortage. It must be noted that 

all the sample WUSCs interviewed mentioned the normal weather patterns, increase in 

population, private connections and the undersized and outdated schemes being the main 

reason for water shortages – not a general decrease in water volumes.  

 

Another natural factor generating vulnerability is the steep topography of the area. The 

hilly topography combined with heavy rainfall creates a flood and landslide prone envi-

ronment. According to the Deputy Director General of DWSS, deforestation, which is 

common in Nepal, further increases the risk of landslides and floods (DWSS, 19.3.2015). 

Whether or not these hazards harm the water supply infrastructure and service level de-

pends on other vulnerabilities such as the protection of infrastructure. The steep and rough 

topography makes it also more difficult to both construct and maintain safe infrastructure. 

In a mountainous environment, the water sources may locate tens of kilometers from the 

water users and the pipelines need to run long distances on the steep mountain slopes, 

where they are exposed to various hazards. It does not either help that the road network 

is not very developed. Among the 40 schemes included in the study, only 38 % have an 

all year road, 48 % have a seasonal road and 15 % do not have any road connection at all.  

The roads are mostly unpaved, winding mountain roads, on which travelling is slow and 

difficult. Difficult topography and long distances make also the maintenance of the infra-

structure challenging especially as the water users may not have any vehicles in use. For 

instance in Mithukaram, the water source is located 13 km away from the users (Mithu-

karam, 31.3.2015). As none of the WUSC members have vehicle in use, according to the 

Mithukaram scheme VMW, it takes four hours one way to reach the source (Mithukaram 

VMW, 2.4.2015). Due to the previously explained reasons, especially in the rainy season, 

the scheme might become totally inaccessible: the source of the BahaKhola scheme is 
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located 12 km away from the users and according to the WUSC, the unpaved roads and 

paths become muddy and basically inaccessible during the rainy season (BahaKhola, 

29.3.2015).   

 

5.3.2 Physical structures  

 

Based on the quantitative data, interviews and observations, a significant vulnerability 

factor that further and enable the reported disasters, physical damage, depletion of flow, 

worsening water quality and economic losses, is the poor quality of scheme infrastructure 

as well as the scheme maintenance and repair works. What is meant here by poor scheme 

infrastructure is the extensive use of unsafe water sources of poor quality, very poor 

source protection structures, almost total absence of even the simplest technologies of 

water treatment and the vulnerable disposition of pipelines and other scheme structures 

on the steep, hazard-prone slopes.  

 

Understandably, the scheme technology must be simple in remote, low-income areas such 

as the hilly Nawalparasi countryside. The schemes promoted in the study area during 

RWSSP are so called gravity schemes, technology, in which the water flows down the 

pipelines on a gravity basis. Gravity schemes have their pros and cons: as the water flows 

on a gravity basis, no pumps are required and there is less chance of technical difficulties 

in long-term. On the other hand as pumps are not used, the water must appear on the earth 

surface naturally either in streams and rivers or in springs, in which the water flows nat-

urally to the surface from an underground formation. As the water flow is based on grav-

ity, the water source must naturally be located above the water users. This on the other 

hand might contribute to a difficult accessibility in terms of distance and difficult topog-

raphy.  

 

Raw water quality 

 

The use of unsafe water and the lack of source protection and water purification in the 

studied schemes are vulnerability factors that put the water users at risk as they are en-

couraged to drink water from sources that surface water, any kind of debris or other com-

pounds as well as people and animals can access and contaminate. Based on the data 

presented earlier, the results of these vulnerabilities are various: blockages of pipelines, 

continuous or temporal water quality problems and even disease. 

 

Based on the quantitative data, only 33 % of the studied RWSSP schemes get their water 

from spring sources, which are at least potentially improved according to the JMP cate-

gorization, (Figure 23). An improved spring source requires source protection: the source 

must be covered in a way that no contamination with surface water or any other poten-

tially contaminating substance may occur. All the rest of the RWSSP schemes included 

in the study use either fully or partly surface water as their raw water. Most of the RWSSP 

schemes take water from various sources, streams, springs and spring-fed-streams. As 

long as at least part of the raw water is taken from surface water sources, the scheme 

cannot hold the improved source status. Based on the quantitative data, the situation has 

not changed within time: the same percentage of studied schemes have used unimproved 

water sources already in the beginning of the scheme life-span. It can be thus concluded 

that surface water is widely used in the RWSSP-built schemes in Nawalparasi and the use 
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of surface water seems to have been the practice in the times of the scheme design and 

construction.  

Figure 23. The use of different raw water sources in the studied schemes. A spring-fed- 

stream source means a spring source located in the bed of a small stream, in which sur-

face runoff enters during the rainy season. These kind of sources are unimproved as there 

is a risk of surface water entrance and contamination. 

 

According to the interviewed DWSS Deputy Director General, the water quality stand-

ards of the Government of Nepal consist of altogether 27 parameters: 6 physical, 19 chem-

ical and 2 bacteriological (DWSS, 19.3.2015). Based on the qualitative data, in times of 

the RWSSP scheme construction, more than 80 % of the schemes were tested for their 

water quality. The test results show that among the tested schemes, only 3 % were above 

the national quality standards of Nepal. (Figure 24). According to the quantitative data, 

73 % of WUSCs reported that their scheme water quality has never been officially tested 

again since the scheme construction and among the ones re-tested, only 37 % were being 

above the national standards. (Figure 25).  

Figure 24. The percentage of the studied RWSSP water schemes that met the national 

water quality standards of Nepal at the times of the scheme construction. 
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Figure 25. The percentage of the studied RWSSP water schemes that meet the national 

water quality standards of Nepal at present.  

 

Lack of source protection structures in stream sources  

 

Considering the extensive use of unimproved sources and surface water of poor quality, 

quite few source protection structures or water purification technologies have been im-

plemented in the RWSSP schemes. Regarding the stream sources, the scheme intake usu-

ally consists of a small dam on the river bed and an iron strainer attached to a galvanized 

iron pipeline. (Figures 26 and 27). The strainer prevents big items such as tree leaves, fish 

and snakes from entering the pipeline. 

 

Figure 26. Typical dam intake structure on a river bed. (Bisaltar, 21.3.2015).   
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Figure 27. A typical strainer – a galvanized iron pipe with drilled holes. The strainer lets 

water get it but prevents large items such as leaves and fish from entering the pipeline.  

(Jousimachuwa 25.2.2015). 

 

However, the sparse strainer would not prevent mud, clay, sand or other fine particles 

from entering the pipeline. To protect the pipeline from debris, the Bisaltar WUSC has 

covered the strainer with stones (Bisaltar, 21.3.2015) (Figure 28). In Dhuwad, the pipe 

inlet is covered by concrete structures to protect it from flood waters and debris. (Figures 

29 and 30). Also in Jousimachuwa, the stream source pipe inlet is surrounded by stones 

to protect it from flood waters. (Figure 31). 

  

 
Figure 28. Stones have been gathered on top of the pipe inlet to protect it from flood 

waters. (Bisaltar 21.3.2015). 
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Figure 29. Pipe inlet protection structures in the Dhuwad stream source. According to 

the Dhuwad WUSC, there is a flooding problem during the rainy season. During the 

floods, mud enters the source and to protect it from debris they have covered the pipe 

inlet completely with stones and concrete. According to the WUSC, this has helped as 

they have seen the water quality improving a little. Still, as observed in the picture, the 

protection measures have not prevented mud and debris from entering the chamber. The 

pipeline was totally covered in mud before dug out for observation. The WUSC has also 

planted trees above the dam intake to protect it from floods and debris but floods washed 

the trees soon away. (Dhuwad, 23.3.2015)  
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Figure 30. Rusty inlet pipe of the Dhuwad scheme. The pipe inlet was covered deep in 

mud and after dug out it was noticed that rust had corroded holes in the pipeline. (Dhu-

wad, 23.3.2015).  

 

Figure 31. Source protection in Jousimachuwa. The man in the picture is the VMW. He 

says they are worried for the water quality and asks for ways to protect the source from 

flood waters and debris. (Jousimachuwa, 25.2.2015).  
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In the case of the BahaKhola scheme, no protection measures have been taken to cover 

the pipe inlet (Figure 32) and the scheme in thus under risk of flood waters and debris 

flows. According to the BahaKhola WUSC, they frequently have water quality problems 

especially in the rainy season when flooding occurs and the water becomes muddy. Also 

leaves block the strainer regularly. Approximately two years ago the pipeline got totally 

blocked by mud and the users did not receive any water during six months. However, the 

BahaKhola source dam intake structure has been reinforced by adding stones and gabion 

structures on top of the dam to protect it from the pressures of flood waters (Figure 33). 

According to the WUSC members, as there is no fencing around the source, kids tend to 

come to the source with cattle to swim and drink. (BahaKhola, 29.3.2015). 

 

 

 
Figure 32. The BahaKhola inlet pipe and strainer. Both the source and the water inlet 

are totally unprotected. There is no fencing around the source and according to the 

WUSC members, kids tend to come to the source with cattle to swim and drink. (Ba-

haKhola, 29.3.2015).   
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Figure 33. Flood protection structures on top of the BahaKhola dam intake. The WUSC 

member shows until where the water raises during the monsoon season when mud and 

sand cover the intake. (BahaKhola, 29.3.2015).  

 

Lack of source protection structures in spring sources  

 

A spring source can be only classified safe and improved if there is no chance of contam-

ination meaning no surface water or other substances can enter the source and possibly 

contaminate the water (Figure 34). Based on the field assessment observations, some of 

the spring sources in the studied schemes were no more than open ponds on the ground - 

uncovered and unfenced (Figure 35). In addition, most spring sources were covered only 

from one side. A surprisingly common structure was a concrete-cover, which left the 

backside of the source uncovered. (Figures 36).  
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Figure 34. An example of a protected spring source. The spring is covered completely by 

concrete and no surface water can enter it. (Jousimachuwa, 25.3.2015). 

 

 
Figure 35. A spring source in the Jousimachuwa scheme. The source is not much more 

than a pond on the ground. The high density polyethylene pipe inlet lies on the bottom of 

the pond. There is no fencing around the source. (Jousimachuwa, 25.3.2015). 
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Figure 36. An example of a typical spring source. Even though the water outlet is covered 

adequately, the back of the spring is open (where the woman is staring). This makes the 

source unimproved and vulnerable for contamination. (Dhuwad, 24.3.2015). 

 

None of the five observed schemes had fencing around their intakes. This puts the 

schemes at risk as without fencing, both people and animals can enter the source area and 

contaminate the water. Based on the field observations and discussions this is also com-

mon behavior. As previously noted, children are used to bring the cattle to the BahaKhola 

source in the summer months to swim and drink (BahaKhola, 29.3.2015). In 

Jousimachuwa spring source, a dog was observed standing in the water and drinking it 

(Figure 37). In the Jousmachuwa stream source, a soap bottle was found above the intake. 

(Jousimachuwa, 25.2.2015). Regarding the stream sources, fencing naturally does not 

help much in improving the water quality as the water might be contaminated upstream. 

Bisaltar, Dhuwad and Bahakhola WUSCs reported of villages above their stream sources 

(Bisaltar, 21.3.2015; Dhuwad, 23.2.2015; BahaKhola,  29.3.2015). In Dhuwad, a FCHV 

stated that the scheme water is not clean due to a village located above the source 

(Dedgaun FCHVs, 26.3.2015). Bisaltar complained that villagers above the dam intake 

contaminate the scheme water and cause blockages by cutting fire wood, after which 

leaves end up in the river bed (Bisaltar, 21.3.2015).  
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Figure 37. The dog was standing in the unprotected Jousimachuwa spring source and 

drinking the water just a minute before taking the picture.  (Jousimachuwa 25.3.2015). 

 

Water treatment infrastructure 

 

Considering the extensive use of unimproved sources, use of surface water that does not 

meet the national water quality standards, the challenge with the debris flows during the 

monsoon season and the lack of source protection structures, it is rather surprising that 

not even the simplest water treatment infrastructure was introduced in most of the RWSSP 

gravity schemes. According to the quantitative data, at present, water treatment infra-

structure is in use in only 30 % of the schemes. Sedimentation tanks have been installed 

in 25 % of the schemes, rapid sand filtration in 2.5 % of the schemes and slow sand 

filtration in 2.5 % of the schemes. (Figure 38).  
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Figure 38. The water treatment technology in use at present in the RWSSP schemes. Both 

rapid and slow sand technology are used by one scheme only among the sample schemes.   

 

Considering the common disasters in the area, monsoon season water quality problems 

and pipe blockages, one could assume that simple technology such as sedimentation tanks 

would have offered an efficient method for mud and debris removal from the scheme 

water. According to the DWSS Deputy Director General, the custom is that no water 

treatment technologies are usually implemented in small-scale schemes due to high ex-

penses (DWSS, 19.3.2015). Among the five case schemes, only Bisaltar had a water treat-

ment technology in use, a sedimentation tank (Figure 39).   

 

Figure 39. The sedimentation tank of the Bisaltar scheme. The water flows through three 

chambers. (Bisaltar 21.3.2015). 
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Quality of scheme operation and maintenance  

 

As previously noted, small-scale disasters may have significant importance for commu-

nities. For their size, they do not usually affect much attention beyond the people affected, 

which means the affected groups are easily left to recover on their own. The affected 

communities may not have the means to decrease their vulnerability and the consequence 

might be that each disaster makes the community even more vulnerable regarding the 

future disasters. (Shrestha S. & Gaillard J.C., 2015). The theory of Shresta and Gaillard 

makes much sense in the context of this study. During the field assessment, various ex-

amples were found in which disaster impacts that have been left without proper response, 

will most likely contribute to new disasters again. Regarding the poor source protection, 

two years before conducting this research, the BahaKhola scheme pipeline got completely 

blocked by mud and no water was flowing during the following six months. The problem 

was solved when the WUSC received a piece of pipeline from the VDC. The WUSC dug 

out and cut away the old galvanized iron pipeline underground and installed a new high 

density polyethylene pipeline on the ground surface. This solution is not very sustainable 

taken that these actions did not erode the initial problem, non-existent source protection 

that lets mud enter the scheme any time the area faces heavy rains and floods. Secondly, 

the new pipeline is even more prone to hazards than the earlier one as it runs on the ground 

surface. (BahaKhola, 29.3.2015).   

 

The pipelines that run on the steep slope surfaces are prone to disasters due to both flood 

waters and landslides. During the field assessment, various examples were observed, in 

which flood waters and land erosion had damaged the pipelines.  Different kinds of tissues 

wrapped around leaking pipeline junctions and wooden sticks holding damaged pipelines 

were common examples of post-disaster scheme repair. (Figures 40, 41 and 42). It is easy 

to estimate that these repair solutions are not long lasting and will probably contribute to 

future challenges in the scheme functionality. 

 

 
Figure 40. The land around the pipeline junction has eroded and as a consequence the 

pipeline has been damaged and the junction is leaking. The problem has been solved by 

wrapping tissue around the leaking junction. (BahaKhola, 29.3.2015).   
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Figure 41. The pipeline has been damaged due to soil erosion under the pipeline. The 

leaking pipe junction is repaired by wrapping tape around the leakage. (BahaKhola, 

29.3.2015).   

 

Figure 42. A common example of pipeline support. The land under the pipeline has 

eroded and a wooden stick has been installed to support the pipeline from crashing.  (Ba-

haKhola, 29.3.2015).   

 

In addition to the lack of proper means of repair, carelessness may also cause vulnerability 

regarding water safety issues. Not even the most improved scheme lasts safe forever and 

the scheme infrastructure must be maintained. Based on the field observations, the interest 
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in maintaining the scheme varied a lot between the WUSCs. Some WUSCs seemed to be 

proactive: the source area was checked regularly and cleaned from mud and debris, leak-

ing pipe junctions were fixed and chambers and tanks kept clean and accessible from 

vegetation. Other WUSCS had a reactive attitude – the source area was only visited when 

a problem occurs, if even then. Due to the short time on the field, it is impossible to define 

profound reasons behind the differences in motivation and activeness in the scheme 

maintenance.  

 

5.3.3 Water safety practices and knowhow 

 

Considering the poor quality of raw water, poor source protection and lack of water treat-

ment infrastructure, household-level behavior plays a major role in the general water 

safety of the RWSSP schemes. Unfortunately, according to both the quantitative and the 

qualitative data gathered, household-level water treatment is not widely practiced in the 

study area.  

 

According to the WASH Joint Report from 2011, the Nepal demographic health survey 

from the year 2006 revealed that only 15 % households in Nepal are practicing household 

water treatment methods before drinking. According to the study, in the rural areas the 

percentage is even lower being only 10 % of all the households. (Ministry of Urban De-

velopment, 2011). The Nepal demographic health survey results from 2006 are naturally 

out of date but unfortunately, the NAPA WASH quantitative data shows very similar 

reuslts: only 16 % out of 680 households included in the study reported treating their 

drinking water before drinking (Figure 43).  

Figure 43. Percentage of the RWSSP water user HHs treating their scheme water before 

drinking.  

 

Among the 16 %, most common water treatment method mentioned was boiling, which 

was practiced in almost 50 % of the cases (Figure 44). Boiling was followed by filtration, 

straining water through a cloth and solar disinfection. Using bleach or chlorine to disinfect 

water seems to be very rare in the study area as only one household member out of 680 

reported using the technology.  

Yes
16 %

No 
84 %

SOMETHING DONE TO TREAT WATER
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Figure 44. Methods of water treatment practiced by the RWSSP water users.  

 

The low practice of water treatment at the household level came out also in the discussions 

with the water users. It is good to remember that according to the Suahaara water quality 

tests, tap water in the sample schemes Bisaltar, Dhuwad, Jousimachuwa and BahaKhola 

is undrinkable due to excessive amount of fecal coliforms in the water. Boiling water 

would be thus a very efficient way to treat the water in terms of time, cost and impact as 

boiling water up to 10 minutes makes most common fecal bacteria harmless. WUSC, 

health post personnel and the FCHVs could act as pioneers in water safety promotion as 

they are the groups most trained in water safety issues. Still, water treatment does not 

seem to be an inclusive practice even among these groups.  

 

In the discussions with eight FCHVs from Dedgaun VDC it came out that three FCHVs 

use filter, three boil their tap water before drinking and two drink water straight from the 

tap (Dedgaun FCHVs, 26.3.2015). In the discussions with the Jousimachuwa WUSC and 

water users, the habits varied: most WUSC members said they filter or boil the water 

before drinking but some did not treat the water at all. In general, the WUSC members 

told that only a few people have a household water filter in use in the village.  What 

describes well the overall unawareness of water safety is the behavior in case a person 

gets ill. According to the Jousimachuwa water users, the habit is that when a household 

member becomes ill, the family starts to boil the drinking water until the person gets well. 

At school, where pupils drink water straight from the tap, they would just send the sick 

kid home and continue drinking water straight from tap like before.  (Jousimachuwa, 

25.2.2015). In Mithukaram, drinking water straight from the tap is the practice (Health 

Post Mithukaram, 1.4.2015).  

 

Based on the interviews, people seemed to be generally aware of the bad quality of tap 

water and of the means of water treatment. The reasons not to react varied: in Mithu-

karam, women stated that they do not treat the water as they do not have time. (Mithu-

karam women’s group, 1.4.2015). The Devchuli Health Post Official stated that as chil-

dren drink the tap water from early childhood they have immunity to most of the water-

borne disease. That is why they only suffer from diarrhea during the times of flooding. 

(Devchuli Health Post, 23.3.2015) Still, the health data presented previously tells a dif-

ferent truth: water-borne disease do exist in all the sample villages and the health data 

gathered does not even contain the monsoon months, during which most of the disease 
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takes place according to the health personnel. Even in Mithukaram, where the tap water 

is safe to drink according to the Suaahara test, people have searched for help at the health 

post for both diarrhea and intestinal worms between Mid-July 2014 and Mid-February 

2015 (Mithukaram Health Post 1.4.2015).   

 

Water safety knowhow 

 

Based on both the quantitative and the qualitative data, people in the study area do not 

consider water quality causing a significant risk on their health. As previously described, 

people do not consider the water quality a risk big enough to treat water before drinking. 

It is the change in the water composition and color that make people finally to look for 

other water sources. As part of the quantitative data collection, the household represent-

atives were asked to describe the quality of their tap water in wet and dry seasons (Figure 

45). The results are as following: approximately 50 % of the respondents considered their 

tap water being always of good quality in the dry season. When it comes to the wet season, 

only 13 % of respondents considered their tap water being always of good quality. In the 

wet season, 38 % of the respondents and in dry season 11 % of the respondents estimated 

their tap water being either rarely or never of good quality. To conclude, majority of 

households, 62 % regarding the wet season and 89 % regarding the dry season, consider 

their tap water being at least generally good quality, most of time good quality or always 

good quality water.  

 

Figure 45. Quality of tap water in dry and wet seasons estimated by the HH members. 

 

In further discussions with the water users about the water quality, most people seemed 

to have the attitude that the water quality is what it is – there is nothing they can do about 

it. In Devchuli, the Health Post Officer stated that as they only have a stream source in 

the village area, and as stream sources are not safe, there is nothing they can do to improve 

their water quality (Devchuli Health Post, 23.3.2015).  The Dedgaun FCHVs stated that 

their water sources are not clean but there is nothing they can do about them (Dedgaun 

FCHVs, 26.3.2015). The attitude of the BahaKhola WUSC members was very similar: as 

they have no other option than relying on a stream source, the quality must be good 

enough for them (BahaKhola, 28.3.2015).  
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Despite of the fact that the water users do not seem to put much effort in the household-

level water treatment, people seem to use various coping strategies in order to ensure 

reliable water access and modest water quality. Based on the field discussions, the first 

strategy is that if any option, people try to avoid drinking the stream water in the first 

place. In Dhuwad, the FCHV told that only about 25 % of the villagers use the tap water 

for drinking purposes. About 75 % of the villagers would go for the spring source for 

their drinking water. Even though the Dhuwad scheme involves private connections next 

to each household, most people choose to walk to the spring source with buckets as the 

spring water is considered safer that the stream water. According to the Dhuwad mem-

bers, this is the practice even though it might mean that people need to wait two to three 

hours in a queue to catch spring water especially in the dry season. (Dhuwad, 23.3.2015). 

The Jousimachuwa WUSC members told also that they prefer to drink spring water.  Ac-

cording to the WUSC members, the use of the spring water is necessary especially during 

the rainy season as the tap water becomes muddy and undrinkable. It is only during the 

dry season when they attach the stream source to their scheme. A female water user of 

the Jousimachuwa scheme told that she used to use the tap water only for washing and 

for animals. For drinking purposes she used to go for spring water but now, when she has 

many children she does not have the time anymore. That is why her family needs to drink 

the tap water at the moment. (Jousimachuwa, 25.2.2015).  

 

Unfortunately, not all the villages have the choice of a spring source. Based on the dis-

cussions with Dhuwad, Jousimachuwa, BahaKhola and Mithukaram, it is a common be-

havior that people avoid using the tap water especially during the rainy season when the 

water tends to become muddy (Dhuwad, 23.3.2015; Jousimachuwa, 25.3.2015; Ba-

haKhola, 28.3.2015; Mithukaram women’s group, 1.4.2015). In case there are no alter-

native “safe” sources available, people go for the so called traditional water spots. These 

water sources are not more than small ponds on the ground and going back for them is 

going back to times before RWSSP (Figures 46 and 47). In Mithukaram, the water users 

told that during the rainy season, for three to four months usually between Mid-June and 

Mid-September, the habit is not to use the scheme water at all as the pipe is usually 

blocked or damaged due to flood waters, mud or even landslides. According to the local 

women, the traditional sources are safer to use as there is no mud in them. (Mithukaram 

women’s group, 1.4.2015). Also the BahaKhola WUSC members stated that when their 

scheme is not functioning, they return to the traditional water spots. According to the 

water users, the traditional spots dry out during the dry season but during the rainy season 

they fill with water. (BahaKhola 28.3.2015). The habit of traditional water spots is 

acknowledged also at the central administrative level. According to the Deputy Director 

General of DWSS, in case water schemes do not function as anticipated, people turn back 

to the conventional systems (DWSS, 19.3.2015).  
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Figure 46. Example of a traditional water spot. The gauze is used for filtration. No other 

water treatment is used before drinking. (Mithukaram, 1.4.2015). 

 

Figure 47. Another example of a traditional water spot in Mithukaram VDC. (Mithu-

karam, 1.4.2015) 
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5.3.4 Challenges in funding and administration 

 

Both the quantitative and the qualitative data have shown that the schemes in the study 

area are exposed to various natural hazards, especially floods and landslides that cause 

physical damage such as wash out of pipelines and other scheme structures, blockages 

and water quality problems. According to the quantitative data, 35 % of the flood cases 

and 27 % of landslides cases have also contributed to economic losses. Basically, the 

WUSCs have two means to cover the expenses of scheme repair and rehabilitation in case 

of damage: the WUSCs can use either its own funds or it can apply for funding from 

somewhere else. 

 

DRR administration 

 

According to the DWSS Deputy Director General, the district-level agency responsible 

for allocating DRR funding, the District Disaster Relief Committee, concentrates on im-

mediate response in cases of severe impact such as damaged houses and losses of lives. 

According to the Deputy Director General, even though the Committee covers also water 

and sanitation related damage, it would not allocate funding for a damaged small-scale 

water schemes. The same goes with the central-level authority, the Central Disaster Relief 

Committee: funds are only allocated in large-scale events. (DWSS, 19.3.2015). 

 

In theory, based on the National Strategy for Disaster Risk Management (2009) by the 

Ministry of Home Affairs and on the Local Disaster Risk Management Planning Guide-

lines (2011) by the Ministry of Local Development, also VDCs and municipalities should 

establish their own Local Disaster Relief Committees, DRR plans and funds in Nepal. 

Based on the NAPA WASH quantitative data, only half of the included VDCs and mu-

nicipalities had taken steps in DRR. Most common actions taken had been the compilation 

of statistics on occurred disasters (25 %) and the establishment of a disaster risk manage-

ment committee (21 %). Only 17 % had made special budget allocation for disaster man-

agement and only 13 % had prepared and implemented a village-level disaster risk reduc-

tion plan. The DDC head of Nawalparasi district, the Local Development Officer, stated 

that this far 28 VDCs or municipalities out of more than 70 had implemented DRR plans 

in the district. (DDC, 3.4.2015).  

 

Among the case locations of this study, only Devchuli municipality had taken steps in 

disaster reduction. The actions included collection of disaster statistics, disaster mapping, 

establishment of a disaster management committee as well as awareness raising in envi-

ronmental protection. All these activities had been implemented in 2015 with the help of 

Swedish Organization for Individual Relief. According to the Devchuli Municipality Act-

ing Officer, the DRR resources of the municipality include a health center, a private clinic 

and medicine. If a person is hurt due to a disaster, there is a chance that the municipality 

gives discount when using the private clinic. The following year, the municipality is plan-

ning to allocate funding for DRR for the first time, altogether 52 300 NPR. According to 

the Acting Officer, they try to follow the Disaster Risk Management Planning Guidelines 

by the Ministry of Local Development but they are not able to implement the guidelines 

on their own. The challenge is also that there is not enough funds to put in disaster man-

agement and the municipality would need partners to cope well with DRR. (Devchuli 

Municipality Office, 22.3.2015). These results resonate with the Ministry of Home Af-

fairs report from (2015), which states that even though the Government of Nepal has 

addressed the local authorities to allocate funds for DRR activities, there is no method to 



 

 

81 

 

ensure that local governments have the capacity to act upon the regulations (Ministry of 

Home Affairs, 2015). 

 

Other administrative support instruments 
 

As the existing possibilities to receive aid from the established local- and district-level 

DRR administration are poor, WUSCs rely on other channels when in need of external 

aid. Sometimes VDC might allocate funds, sometimes the WUSC must apply for funds 

from the DDC or the WSSDO through the VDC.  The difference between the DDC and 

WSSDO funding is that DDC mainly supports small-scale projects (schemes with less 

than 1000 users) and WSSDO gives funding for larger projects such as scheme rehabili-

tation. (DDC, 3.4.2015). According to the DWSS Deputy Director General, in case of big 

damage or losses and if VDC budget is insufficient and the rehabilitation needs extend 

the resources of the DDC, even small schemes may apply for funds from the WSSDO. In 

both DDC and WSSDO funding, the WUSC needs first a recommendation letter from the 

VDC. (DWSS, 19.3.2015). In addition to the DDC and the WSSDO, on the district level 

there are also several other agencies that WUSCs may request funding from in case of 

disasters. For example, the District Soil Conservation Office may allocate funding for 

land protection such as seeds for tree plantation and gabions for erosion prevention. (Soil 

Conservation Office, 3.4.2015).  

 

According to the DWSS Deputy Director General, there is usually a one year delay in 

WSSDO funding, which means that schemes that request for support this year, would 

most probably get support next year in case they fit in the budget. The annual allocated 

budget is not sufficient to help all the WUSCs with damaged schemes and thus there is a 

competition between the schemes. According to the Deputy Director General, external 

funding is difficult to receive and WUSCs know that. That is why WUSCs always try to 

cope on their own, if anyhow possible. From his experience, as long as the pipeline is not 

washed away and lost, the water users can usually fix the scheme themselves. (DWSS, 

19.3.2015).  

 

Local experiences 

 

According to the quantitative data, among the 24 case VDCs and municipalities, 10 had 

directed at least a part of the VDC or municipality budget to WASH functionality the 

current year. All the five case WUSCs had been able to receive funds either from VDC, 

DDC, WSSDO or the District Soil Conservation Office during the scheme lifetime. Ac-

cording to the BahaKhola WUSC, they demand aid through the VDC council annually 

and after the first massive landslide that destroyed their transmission pipeline approxi-

mately seven years ago, the VDC has provided them with annual budget allocation for 

pipeline repairs (BahaKhola, 29.3.2015). Also in Mithukaram, the WUSC receives ap-

proximately 50 000 NPR annually from the VDC for the scheme repair works (Mithu-

karam, 31.3.2015). At the moment, WSSDO is implementing large-scale rehabilitation 

projects in the Bisaltar scheme and in the Dedgaun VDC, where a new large-scale scheme 

will replace the Dhuwad and Jousimachuwa schemes in the future. (Bisaltar, 21.3.2015; 

Dhuwad 23.3.2015). These rehabilitation projects have large budgets, more than 30 mil-

lion NPR in case of Bisaltar and more than 90 million NPR in case of Dedgaun. (WSSDO, 

3.4.2015).  

 

Despite of these positive examples, the WUSCs brought up examples of common diffi-

culties in receiving external aid after disasters events. All the WUSCs brought up the fact 
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that even though there is the possibility to request for funding from district-level organi-

zations through the VDC office, in reality, the process requires paying a visit in the district 

headquarters and “lobbying” for funding at the corresponding institutions. The Dhuwad 

WUSC stated that as the district headquarters is far from Dedgaun, they would not go 

there only to receive little money as it is too expensive to travel there (Dhuwad, 

23.2.2015). Also the Dedgaun VDC vice Officer admitted that receiving funding from 

the district-level institutions requires travelling to the headquarters and there is rarely 

support if no lobbying (Dedgaun VDC office, 27.3.2015). Sometimes, the long distance 

is a challenge in practical means: once the BahaKhola WUSC had requested for help 

when their pipelines was damaged by a landslide and as a consequence, WSSDO allo-

cated them three pieces of six meter long galvanized iron pipe. The long pieces are still 

in the district headquarters in Parasi, as the WUSC has no means to bring them to Rakuwa.  

For the long and difficult journey, they would need a tractor, which would make the whole 

procedure too expensive and time consuming. (BahaKhola, 29.3.2015). Jousimachuwa 

WUSC criticized the governmental funding. The WUSC members stated that even if they 

received funding at the district level, the money is leaking and finally only small amount 

trickles down to the village level. (Jousimachuwa, 25.2.2015). According to the Mithu-

karam VMW, the big challenge in the funding procedure is that as there is no budget for 

immediate needs, there is no way to repair the scheme immediately when problems arise. 

This seriously hinders the service sustainability. (Mithukaram VMW, 2.4.2015).  

 

Based on the field discussions and observations, personal relations seem to play a role in 

the chances that a WUSC receives external funding. As previously mentioned, the 

RWSSP schemes were constructed between 1990 and 2005 and start to be thus in the end 

of their life-span. Of the five schemes visited, Bisaltar in Devchuli Municipality and 

Dhuwad and Jousmachuwa in Dedgaun VDC are at the moment under large-scale scheme 

rehabilitation works. What is remarkable is that both Bisaltar and Dhuwad WUSCs are 

relatively well accessible and they both have strong and powerful key persons. Devchuli 

municipality is located next to the national highway between Kathmandu and the district 

headquarters Parasi. There are many retired Indian and Nepalese Army personnel living 

in the area with strong connections to the Indian embassy and other officials (Devchuli 

A, 22.3.2015). In case of Dedgaun, one of the key persons had a personal connection with 

a governmental-level person, which gave the start to the large-scale rehabilitation project 

(Devchuli Health Post, 23.3.2015). According to BahaKhola WUSC, they have also re-

quested for scheme rehabilitation but without luck. The BahaKhola WUSC brought out 

that they do not have similar chances to receive funding as Dedgaun for instance because 

they do not have such strong key persons with good connections. (BahaKhola, 29.3.2015) 

What is the role of personal connections in the funding procedures and what is the chance 

that communities without strong personal connections can receive funding for scheme 

rehabilitation works are questions that would require further investigation.  

 

5.4 Capacities 

 

The previous chapters presented vulnerability factors that based on the field assessment 

observations, enable natural hazards to turn disastrous and to impact negatively the water 

service functionality in the study area. This study has its theory-base on the vulnerability-

capacity-framework, according to which disasters can be avoided by either preventing 

hazards from happening, by decreasing the vulnerabilities of people or by enhancing their 

capacities. As previously stated, capacities are resources and characteristics that people 

employ to prevent, resist, cope with and recover from different challenges. This chapter 
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aims to analyze some of the capacities that based on the field observations play a positive 

role in DRR in the visited communities and that help if not to prevent, at least to lower 

the disaster risk and decrease the disaster impacts on the communities.  

 

As capacities are often endogenous resources, tools and characteristics that people har-

ness only when facing challenges, providing a comprehensive analysis would require a 

much longer stay and observations at the village level that was possible within this study. 

Taking this into account, the analysis of the capacities that help to maintain the water 

service functionality and to reduce disaster risks in the sample villages contains only fac-

tors that are very visible and easy to recognize even within the short time scale.  

 

According to the data gathered, the most important capacities the WUSCs and water users 

hold to maintain their service functionality and to cope with harmful events are institu-

tional. No material lasts forever – whatever the reason, sooner or later iron will rust away, 

land will erode, concrete will crumble and taps will break. What will last longer are the 

institutional structures that give people the possibility to unite and demand for their needs. 

Based on the field observations, the organization of people is one of the most sustainable 

legacies of RWSSP in the study area.  

 

5.4.1 WUSC and other local actors 

 

As previously noted, in Nepal, where rural water schemes are small and function on a 

voluntary-basis, the water users are given the mandate and responsibility to work as the 

managers of their water services. Based on the observations, one of the most important 

actions RWSSP took to ensure the water service sustainability, was the establishments of 

WUSCs, representatives of the water users and responsible bodies that are in charge of 

the water supply service operation and maintenance and thus ensure the service sustaina-

bility in long-term. Within RWSSP, the established WUSCs were given a comprehensive 

training in the scheme operation and maintenance works: group formation and registra-

tion, organization of mass meetings, water tariff collection, O&M fund mobilization, 

bank account administration and financial management, construction materials quality 

and their specifications, repair and maintenance of the scheme, hiring and supervision of 

labor, hygiene and sanitation, environmental sanitation and gender issues are examples 

of trainings the WUSCs received within the project. The WUSCs were also given tools 

to maintain the schemes as well as the right to collect funds from the water users into the 

O&M funds. (RWSSP, 2000a). 

 

In addition to WUSCs, also other actors were trained during the RWSSP to enhance the 

local capacities. VMWs were given technical training to become the official caretakers 

of the scheme. FCHVs and mothers’ groups received training in corresponding issues 

such as sanitation and hygiene. Mothers’ groups were established by the project if these 

groups did not still exist in the communities. RWSSP gave these groups the responsibility 

to maintain and transmit the given skills and knowledge to new generations. (RWSSP, 

2000a). 

 

Based on the quantitative data and the field observations, the establishment of WUSCs 

and the training of VMWs by RWSSP have contributed to various positive impacts in the 

villages and the approach has also proven sustainable. According to the quantitative data 

results, 55 % of the studied WUSCs have held at least one meeting in the last 12 months, 

58 % of WUSCs reported still keeping financial records and documents and 75 % of 
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WUSCs still have at least one trained VMW at work. Based on the field assessment dis-

cussions and observations, in those communities, in which the WUSCs have remained 

active, the group has a strong activating power at the village level. WUSCs have an im-

portant role as the interface between the communities and higher levels of administration. 

The communities are organized under WUSCs that gives them a forum, through which 

they can reach the higher administrative levels and to communicate about their needs. It 

is good to remember that due to political instability, the VDC- and municipal-level offi-

cials have not been elected democratically for years in Nepal. WUSCs are thus a wel-

come, relatively stable institution that increases the chances of the local people to unite 

and influence their lives more democratically than they could otherwise do. As previously 

shown, all the sample WUSCs of this study, even though having very different capacities 

and operating environments, have been able to request and receive at least some external 

aid in maintaining their schemes against natural hazards and disasters. Receiving funding 

is definitely not easy and the WUSCs face various challenges and struggles with the pro-

cess. Nevertheless, the fact that all the sample WUSCs had succeeded at least to some 

extent tells that the institutional structures and capacities exist and can be harnessed when 

needed. 

 

In addition to the actions taken to receive funding for scheme repair and maintenance, 

based on the field observations, WUSCs have taken also other kind of roles in DRR. As 

Bisaltar, Dhuwad, Jousimachuwa and BahaKhola schemes suffer from water shortages, 

the WUSCs control the water flow so that water runs only part of the day to each tap. 

(Bisaltar, 21.3.2015; Dhuwad, 24.3.2015; Jousimachuwa, 25.2.2015; BahaKhola, 

28.3.2015). In all these schemes, it is the duty of VMW to care for the water flow hours. 

Both Bisaltar and Dhuwad WUSCs had practiced tree planting to protect the scheme from 

land erosion. (Dhuwad, 23.2.2015; Bisaltar, WUSC 21.3.2015). In Bisaltar, the WUSC 

has even set a policy to punish people that either damage the scheme or dirty the source 

area. Bisaltar WUSC has also been active in promoting awareness raising programs in the 

village. (Bisaltar WUSC 21.3.) 

 

5.4.2 Operation and maintenance fund 

 

Based on the data collected, another sustainable legacy that RWSSP left in its implemen-

tation areas is the O&M fund. In order to ensure the economic sustainability of the scheme 

operation and maintenance, within RWSSP, each established WUSC was given the right 

to collect funds from the water users. These funds were to be stored in an O&M fund and 

used for spare parts and routine operation and maintenance works expenses. (RWSSP, 

1989). According to the quantitative data, 75 % of WUSCs still have an O&M fund in 

use, which can be considered a high number up to 25 years after the project completion. 

Still, according to the data, only 17 % of WUSCs had used the O&M fund for repair 

works in last 12 months and only 20 % of WUSCs state that their current income is ade-

quate to cover all the necessary O&M expenses. These figures tell about the general lack 

of funds for repair and maintenance, which is a challenge in all the administrative levels 

of Nepal.  

 

All the five sample WUSCs included in the qualitative data collection, had been collecting 

revenues from water users at least at some point of the scheme lifetime and had also used 

this money to cover scheme repair expenses. Bisaltar scheme is struggling with water 

shortages. Using the O&M fund, the scheme users have bought a 200m piece of high-

density polyethylene pipe to install it temporarely into a stream source to catch more 
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water when needed. (Bisaltar, 21.3.2015). The Dhuwad WUSC had been able to build a 

second reservoir tank and to purchase pipeline with the O&M fund. (Dhuwad, 23.3.2015). 

In Jousimachuwa, seven years ago a flood damaged their spring source dam intake, pipe-

line and the collection chamber. They then collected money from approximately 60 user 

households and reconstructed the infrastructure.  Approximately four years ago, flooding 

damaged their stream source intake and collection chamber. In the repair works, they 

mostly used the O&M fund even though a nominal support was also received from VDC. 

(Jousimachuwa, 25.2.2015). Five years ago in Mithukaram, a flood and a landslide 

washed out their dam intake and part of their pipeline. After, they collected 35 000 NPR 

from each ward to manage the problem. (Mithukaram VMW, 2.4.2015). Mithukaram has 

also used people’s participation in the repair works: approximately two years ago, their 

water source changed its place due to flooding. They received funding form VDC but 

people’s participation was also used in the repair works: each household needed to bring 

4.5 kg of sand from the river valley to the source area. Those households that did not 

contribute in labor, needed to pay 100 NPR each. (Mithukaram, 1.4.2015). 

5.4.3 Health institutions 

 

Considering that water quality problems and disease are some of the most frequent disas-

ters in the area, local health institutions also have a significant role in DRR. These insti-

tutions include the health posts and FCHVs, which have a role both in proactive and re-

active disaster response. The health actors have also a significant role in awareness raising 

and preventive disaster reduction as well as reactive work in the form of first aid and care 

in case someone is injured or sick.  

 

FCHVs are local women, democratically elected people that work as the local first aid. 

Each ward usually has its own FCHV. FCHVs organize monthly awareness raising meet-

ings in their corresponding wards. Especially mothers’ groups participate in the meetings, 

which hold a different topic each month.  (Rakuwa Health Post, 30.3.2015). FCHVs keep 

also some basic medicine at their homes such as iron tablets, vitamins and anti-worm 

medication that they hand out for the ones in need (Devchuli Health Post, 23.3.2015; 

Mithukaram Health Post, 1.4.2015). FCHVs have especially important role in scattered 

communities, in which ill people might not visit the health post due to long distances. 

(Devchuli Health Post, 23.3.2015).The health posts distribute anti-worm vaccinations and 

medicine against the most common water-borne disease (Devchuli Health Post, 

23.3.2015). They are also the health posts and FCHVs that cooperate with Suaahara, or-

ganizing water quality tests and mass meetings for awareness raising (Devchuli Health 

Post, 23.3.2015; Dedgaun FCHVs, 26.3.2015; Rakuwa Health Post, 30.3.2015; 

Mithukaram Health Post, 1.4.2015). 

 

To conclude, based on the field observations, RWSSP has left a strong legacy in its im-

plementation areas especially in the form of institutional organization. Finally, it is diffi-

cult if not impossible to tell which institutional capacities were there already before 

RWSSP, which capacities were created after and which capacities the project has con-

tributed to. Still, as the results show, the establishment of WUSCs, VMWs and O&M 

funds seems to have proven sustainable as long as 20 years after the project finalization. 

Studying comprehensively the institutional capacities of WUSCs is out of the scope of 

this research and will be treated with more detail in other NAPA WASH studies.  
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5.5 RWSSP literary review on approaches to encountered chal-
lenges  

 

The last part of the analysis is based on a literary review on selected RWSSP project 

documents. As physical damage of infrastructure, pipeline blockages and water quality 

problems due to natural hazards as well as poor quality of raw water, poor or non-existent 

source protection and poor or non-existent water treatment came out as surprisingly com-

mon features in the analysis, I found it important to review, if and how the RWSSP doc-

uments cover these issues. The objective is to study, if natural hazards and potential dis-

asters have been issues that RWSSP has taken into consideration in its attempts to provide 

people with safe and sustainable water supply services.  

5.5.1 Water quality 

 

Based on the RWSSP project plans, the overall objective of the three different project 

phases was the following: 

 

"Development of institutional capacity to provide safe, sustainable water supply and san-

itation services in the Western Province of Nepal through water service rehabilitation 

and extensions, excreta disposal facilities, health education, community participation and 

human resources development within the framework of HM Government's national sector 

policies and objectives." (RWSSP I, 1989).  

 

"Support the promotion, development and use of safe sustainable water supplies and im-

proved sanitation in accordance with the national policies and based on the needs ex-

pressed by the users." (RWSSP, 1996) 

 

“The overall objective of Phase III of Rural Water Supply and Sanitation Programme is 

full coverage of adequate and sustainable water supply and sanitation facilities and ser-

vices.” (RWSSP, 1999) 

 

The key objective of all the three phases has thus been providing safe and sustainable 

water supply services to people in the project area. Interestingly, the term safe has turned 

to adequate in the target definition of the third project phase, which might tell about a 

change in the general understanding of the water quality in the project schemes. Perhaps, 

before the start of the third phase, it has been already evident that water in most of the 

constructed schemes could not be implicitly called safe, which required a change in the 

discourse. Adequate is much more vague concepts than safe, which gives the project more 

freedom to define its achievements. The third phase did not aim anymore at providing 

safe water to the users but adequately safe water, whose definition is up to the reader.  

 

The water quality of the RWSSP-built gravity schemes has been covered in various 

RWSSP reports and documents. There is an independent document called “Report on 

Water Quality Monitoring Implemented in RWSSSP Phases I, II and III”, in which Pel-

tonen evaluates the overall water quality of gravity schemes constructed within the three 

phases of RWSSP and gives general recommendations for water quality monitoring. The 

document has been published in April 2004, in the end of the third phase. According to 

Peltonen, water quality issues have been raised as part of RWSSSP since the beginning 

of the project. In the beginning of the phase I, a basic laboratory was established in the 

premises of RWSSSP office to provide data for water supply scheme construction and 

awareness building programs (Keinänen, 1991a in Peltonen, P., 2004b). The laboratory 
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was functioning during the phase I, until 1996 when the laboratory was handed over to 

the District Water Supply Office. Before 1996, the laboratory analyzed bacterial quality 

of several hundred water samples taken both from wells and gravity schemes. After hand-

ing out the laboratory, the project tested mainly sources that faced quality complaints and 

as well as tube well sources as part of the arsenic monitoring programs. According to 

Peltonen, after the phase I, spring and stream water quality monitoring focused mainly on 

calcium as lime encrustation in pipelines was seen as a technical challenge. (Peltonen P., 

2004b) 

 

Peltonen writes that in total, the bacterial water quality of 81 gravity scheme samples was 

analyzed during the phase I and the gravity sources were detected clearly bacterially pol-

luted during the rainy season.  In addition to the bacterial contamination, many gravity 

schemes were facing problems with lime encrustation in the pipeline network. Peltonen 

criticizes the tests stating that even though water quality monitoring was practiced during 

the phase I, 1991−1996, the monitoring programs consisted of one-time sampling per 

water source rather than regular or continuous water quality testing. (Peltonen P., 2004b) 

In addition, only a few parameters were analysed per each sample (Peltonen P., 2004a). 

Peltonen writes that despite of the alarming results “-- the actions or improved construc-

tion practices were not as expected against water quality results by the project or author-

ities.” (Peltonen, P., 2004b p. 1−2). As Peltonen writes, water quality data is only useful, 

when it leads to improvements, especially in a situation, in which the water safety 

knowhow of the water users is poor. Peltonen writes that even though the relationship 

between health problems and bacterial contamination via hands is understood in the pro-

ject areas, people are not totally aware of the source of bacterial contamination in water. 

The information should reach the water users with recommendations for actions such as 

boiling the water. (Peltonen, P., 2004b). 

 

In the same report, Peltonen suggests that both laboratory analyses and water quality in-

spection such as visual observation of the presence of organic matter, suspended particles, 

color and odor should take place in each scheme regularly. Whereas laboratory analysis 

identifies that contamination is occurring, the scheme inspection could determine the 

source of the contamination. According to Peltonen, considering the Nepalese conditions, 

a regular water quality monitoring program is recommended for water supply schemes 

that deliver water to more than 500 people. In smaller schemes at least an initial monitor-

ing is recommended to verify the water quality before handling over the scheme. Peltonen 

writes that extra sampling should be added during the monsoon season and always when 

water quality problems or epidemic disease arise. Peltonen suggests that after the first 

analyses, the monitoring could be continued with periodical monitoring of the parameters 

that were seen exceeding the WHO guideline values. Total and fecal coliforms such as 

E.coli should be analyzed always. (Peltonen, P. 2004b).  
 

According to Peltonen, the local health agencies have very limited possibilities to practice 

water quality monitoring in Nepal. The remoteness and difficult accessibility makes it 

also challenging to carry water tests between the sources and the laboratories. Peltonen 

writes that WUSCs and VMWs could take responsibility in water safety and water quality 

monitoring. Peltonen suggests that WUSCs could be trained in very basic issues of water 

quality and in simple monitoring for example during post-construction training. (Pel-

tonen, P. 2004a)  Ideally WUSCs and VMWs would collaborate with health post staff 

and with other local authorities such as VDC, and District Water Supply Office in the 

dissemination of water quality findings. The information gathered through the monitoring 
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should be analyzed and used at all administrative levels by local, regional and national 

offices and agencies for sector planning. (Peltonen, P. 2004b).  
 

In addition to Peltonen’s report on water quality monitoring, I was able to find data on 

water quality tests during the year 2004. The “Water Quality Report on Necessary Water 

Analysis in RWSSSP” from 2004 covers water quality tests of three schemes of which  

Nayabelahari and Ramnagar schemes are located in Nawalparasi and Salghari scheme in 

the Rupandehi district. The samples have been taken in 2004 and the study reflects 

whether or not the sample water quality fulfils the WHO guideline parameters for safe 

drinking water. The report contains information on 12 surface water supply samples. 

Three of the samples have been taken at the source intake, three in reservoir tanks and six 

samples in public or private taps. The results show that all the surface water samples were 

contaminated with high amount of total and fecal coliforms thereby making the water 

unsafe to drink without proper disinfection. Despite of the excessive amount of fecal col-

iforms, most of the other physical and chemical parameters were found superior to WHO 

recommendations. According to the results, only turbidity level in three samples and man-

ganese level in four samples marginally exceeded the WHO recommended limits for 

drinking water and one scheme possessed very low levels of both dissolved salt content 

and hardness. The report concludes that even though the sample waters are free from 

chemical contaminants, due to the presence of the microbial contamination, the waters 

are unsafe to drink without proper disinfection. (RWSSP, 2004a).  

 

Interestingly, the same applied also to two rainwater harvesting samples taken that also 

met the physical and chemical parameters but not the microbiological ones. The report 

recommends that appropriate action must be taken to improve the microbial quality of the 

scheme waters. According to the report, some indigenous technology such as boiling, 

exposure to the sunlight and storage of the drinking water in copper pot would help ef-

fectively to overcome the problem. (RWSSP, 2004a). 

 

The presented reports demonstrate that poor water quality of RWSSP schemes has been 

a known fact since the phase I. Still, none the project documents of the phases I, II and 

III put much emphasis on the microbiological water quality issues. The Phase I project 

document states that “No actual water quality measures, other than protection through the 

proper construction of facilities, and the installation of hand pumps, are taken in the rural 

areas.“ (RWSSP, 1989, p.4). The same document states that “Regular water quality test-

ing is not carried out. The quality of water from springs is generally considered accepta-

ble. Streams are more subject to contamination.” (RWSSP, 1989, p.4) followed by “Bac-

teriological quality declines during pre-monsoon and the monsoon rains result in an in-

crease in color, turbidity and suspended solids - - “(RWSSP, 1989, p.4). In other words, 

the document states that even though it is known that bacteriological quality decreases 

during monsoon, and streams are subject to contamination, no regular water testing will 

be carried out and the water quality is generally considered acceptable.  The only critical 

statement against the possible harmful consequences of serving people with contaminated 

water through the scheme supply is found in the phase II project document that lists the 

adverse health effect by bringing contaminated water closer to the households and the 

potential hazard of using polluted water source as potential negative environmental side-

effects of the project. (RWSSP, 1996, p.12).  
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5.5.2 Source protection 

 

Both the phase II and phase III project documents seem to cover source protection issues 

from many kinds of aspects except bacteriological contamination.  The phase II project 

document states that “The quality of water from springs is generally considered accepta-

ble but in some areas high calcium content causes technical problems to water distribution 

systems.” (RWSSP, 1996 p. 8-9). The phase II review report states that, water source 

protection has not been a separate activity during Phase II but the issue has risen mainly 

in source conflicts. (RWSSP, 1998 p.13). A separate environmental impact study was 

conducted in November 1997 in times of the phase II.  One of the recommendations the 

study made was to address the issue of water source protection in the project activities. 

(RWSSP, 1999 p.16). The phase II review report states that “Some examples of water 

source protection activities were observed in Nawalparasi, where a WUSC was involved 

in planting trees around their water point. This type of activities could be an integral part 

of environmental education integrated in to the evolving community planning process“ 

(RWSSP, 1998 p.13). Again, the Phase III project document states that “The most critical 

issue related to source security is the source capacity of gravity schemes and possible 

over-exploitation resulting in drying-up of these sources in exceptionally dry years or 

even more frequently.” (RWSSP, 1999 p.38). 

 

None of the reports mention the need for improved source protection or water treatment 

to improve the overall water quality. This is very strange taken that the poor microbio-

logical water quality has been acknowledged fact already since the first project phase and 

the laboratory tests conducted during the phase I showed serious fecal contamination of 

the raw water. The phase III completion report states that “Cost-efficiency, efficient and 

practicable operation and maintenance, and safe water quality were aspects of continuous 

research, development and deployment activities. Lime encrustation problem, rainwater 

harvesting jar water quality and cost-efficient jar sizes are examples where the technology 

being developed was applied beyond demonstration scale.” (RWSSP, 2005 p.4). Based 

on the literary review, regarding the water quality issues, the project documents seem to 

put most emphasis on arsenic removal in tube wells and on lime encrustation challenges 

in stream-fed gravity schemes. Interestingly it seems that no integrated actions have been 

taken towards the poor bacteriological water quality, which according to the laboratory 

test results, has been the major factor making the gravity scheme water unsafe to drink.  

 

5.5.3 Awareness raising 

 

According to previously presented documents, the excessive amount of fecal pollutants 

was the only parameter that surpassed the WHO guideline parameters significantly and 

makes the tested raw water unsafe to drink (RWSSP, 2004a). The Suaahara water quality 

tests that have been covered in this paper tell of similar results. What is positive in the 

situation is that fecal coliforms are relatively easy and cost-efficient to remove as they 

can be inhibited by boiling the water before drinking. In this sense it is interesting that no 

extensive awareness raising programs in boiling water has been taken by RWSSP.  

 

According to the RWSSP Step-by-Step manual, out of the 40 steps, three steps cover 

hygiene and sanitation education to FCHVs, mothers’ groups, WUSCs and VMWs as 

well as school teachers (RWSSP, 2000a). The hygiene and sanitation step-by-step intro-

ductions for FCHVs and mothers’ groups cover topics such as water-borne disease, their 
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causative factors and disease preventive measures such as safe and proper handling, stor-

age and use of drinking water. It is difficult to gain deeper knowledge of the contents of 

the training but what is little alarming is that according to the manual, the time dedicated 

to the training is 4 hours in total. (RWSSP, 2000b). It is hardly a sufficient time for adopt-

ing new information that would contribute to a behavior change such as boiling water 

each time before drinking. The hygiene and sanitation training to WUSCs covers similar 

topics: common water-borne disease such as diarrhea and intestinal worms, their causa-

tive factors such as use of polluted water for drinking, washing and bathing as well as 

disease prevention. Again, the step-by-step manual suggests the training to last from 6 to 

8 hours in total, covering also various other topics than water safety. (RWSSP, 2000c).  

 

The training for school teachers is more comprehensive according to the manual and its 

estimated duration is 17 hours in total. Regarding the water safety issues, it covers similar 

topics as the two other trainings: water-borne disease, their causative factors and their 

prevention. (RWSSP, 2000d). The training material does not reveal in what sense the 

trainings cover the scheme water quality. The training material for WUSCs and VMWs 

advice to wash with and bath with clean water and to avoid the use of pond water and 

other polluted sources. There is no mention of the risk that the tap water might be polluted 

as well or of any recommendation to treat the water before drinking. About storage, han-

dling and use of water the material urges water users to cover the drinking water not to 

contaminate it with dirty hands. Again, what is not mentioned is that most probably the 

water is contaminated already in the first place and should be treated before drinking. 

(RWSSP, 2000c). 

 

5.5.4 Infrastructure protection 

 

In addition to the decreasing water quality, monsoon rains are mentioned in the project 

documents related to other hazards as well. Already the phase II review report made a 

recommendation that the susceptibility of water source to a damage during rains as a re-

sult of flooding should be considered a disqualifying factor when selecting potential 

sources (RWSSP, 1998 p. 40). The Phase III completion report states that some of the 

gravity flow water supply systems constructed during the RWSSSP phase III have already 

been damaged due to monsoon season flashfloods and landslides, even if an attempt was 

made to construct appropriate long lasting structures. The report mentions also an inade-

quate backfilling of pipelines as a problem as it leads to soil erosion during the monsoon 

period. The report acknowledged that RWSSP could have made more effort to advocate 

tree planting and other erosion control measures as these have a direct impact on water 

quality and the physical structures especially regarding the gravity schemes. (RWSSP, 

2005 p.61).  

 

Otherwise, the project documents limit to affirm that environmental issues have been 

strongly integrated into the project. The phase III project document promises that envi-

ronmental impact assessment will be integrated in the continuous planning and monitor-

ing of the water supply and sanitation sector. “Issues to be addressed include protection 

of (gravity) sources and their catchments, over-exploitation of (gravity) sources, pollution 

(contamination) of ground water, erosion resulting from careless construction of pipe-

lines, and bearing capacity of land --)” (RWSSP 1999, p.38). Nevertheless, the same doc-

ument states that even though RWSSP particularly addresses sustainability in all its 

senses, the project does not specifically focus on environmental threats (RWSSP, 1999 

p.34). 
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6 Discussion 
 

According to the vulnerability-capacity-framework, disasters are interfaces of two oppos-

ing powers: the hazards and the vulnerabilities and capacities of people. The pressure and 

release model illustrates the framework. According to the model, if the objective is to 

prevent disasters from occurring, either side of the interface must be either zero or minus. 

This means, either the number of hazardous events or vulnerabilities of people must be 

decreased or the capacities of people increased. (Blaikie P. et al. 1994). As previously 

mentioned, natural hazards are difficult, expensive and often impossible to resist. This is 

why decreasing the vulnerabilities and increasing the capacities is probably a more con-

venient long-term approach in disaster management. The figure 48 contains a visual il-

lustration of the analysis presented in the previous chapters. The illustration is based on 

the pressure and release model and it presents the observed hazards, vulnerabilities and 

capacities on opposite sides and the observed disasters as their interface in the middle of 

the figure. 

 

 
Figure 48. The analysis presented in the pressure and release model. (Based on Blaikie 

P. et al., 1994) 

 

Regarding the analyzed vulnerabilities, the local weather pattern and topography are fac-

tors that no development project can eliminate. Fighting against steep topography would 

require massive construction works and structures to prevent the pipelines from running 

on the steep slopes. This would not be sustainable and naturally not in the scope of a 

development project such as RWSSP. Still, as washing away of pipelines and other 

scheme structures occur quite frequently according to the findings of this study, the suf-

ficiency of the scheme structure protection measures are questionable. What is positive 

based on the study findings is that most of the visited WUSCs had been active in repairing 

their schemes after damages. Some WUSCs had even constructed land protection struc-

tures using mainly gabions and stones. Even though the quality of the repair works left 

often space for improvements, sometimes due to lack of skills, sometimes due to lack of 

tools and materials, the willingness to repair and to protect the scheme structures either 
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using one’s own or external resources is a positive sign of the capacities and motivation 

of WUSCs in maintenance work.  

 

The isolation of rural communities, the weak road network and the overall marginaliza-

tion due to factors such as low income, caste system and lack of political power, are such 

a complex challenges that a project like RWSSP could hardly have solved them. The 

overall lack of funds and corruption are also factors that a project like RWSSP could not 

have influenced in a wide spectrum and in long-term. What is positive is that despite of 

the challenges in administration and funding procedures, all the five sample WUSCs had 

been able to organize and apply for external funding. What is even more positive is that 

all the five WUSCs had also received funds either from the village or from district-level 

institutions. This tells that despite of the challenges, the administrative structures exist 

and they are functional.  

 

Based on the field observations and as previously analyzed, the strong organization of 

water users is probably the greatest legacy of RWSSP regarding DRR and the general 

coping with water service functionality challenges. As previously mentioned, based on 

the study findings, still majority of the RWSSP WUSCs are active at least to some extent, 

majority of WUSC still hold an O&M fund and majority of schemes still have a VMW 

present. These examples speak for the sustainability of the project achievements up to 20 

years after the project completion. Based on the analysis, RWSSP has had a great impact 

on the capacities of the communities to organize, collect funds from the water users and 

to apply for funds from other levels of governance. This is essential regarding the long-

term sustainability of the water services especially now, when the schemes are in the end 

of their life-span and in need of costly rehabilitation works.    

 

The water resources are spread unevenly on the earth surface. It is obvious that even 

though one should always look for safe sources, there are areas, in which using unsafe 

sources such as stream water is inevitable. This is also the case in the study area of this 

research, where most WUSCs rely on surface water sources only. Unlike water quantity 

and reliability issues, water quality issues are often invisible and thus require awareness 

and capacities from the water users to take actions. It is especially in these kind of issues 

that a North-South development project such as RWSSP should take an important role in 

ensuring that people have access to safe drinking water. Very simple and cost-efficient 

technologies are available that a project like RWSSP could have promoted in order to 

ensure that all the five WHO parameters of safe water supply are met. It is very surprising 

that a project like RWSSP has resigned itself to increase the accessibility and coverage 

of water supply services without ensuring that these services deliver safe water. Efforts 

have been made in arsenic mitigation and lime encrustation but bacteriological contami-

nation has been left without much interest in most of the project schemes.  

 

Based on the quantitative data and discussions with the RWSSP personnel, more ad-

vanced water treatment technology such as slow sand filter was installed in one RWSSP 

water supply scheme in the Amarapuri VDC. Even though this is positive development, 

it does not change the fact that the vast majority of the small-scale gravity schemes were 

constructed without any treatment technology and not enough effort was put in the pro-

motion of water safety knowhow and the use of simple household-level water treatment. 

Together with the extensive use of surface water and the knowingly poor raw water qual-

ity, the lack of source protection, the general lack of water purification technologies and 

the lack of promotion of household-level water treatment are clearly errors taken the cur-

rent frequency of water-borne disease in the area.  
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In addition to the presence of water-borne disease, the lack of source protection and ab-

sence of water purification technologies such as sedimentation, enable also other kinds of 

disaster occurrences: the seasonal water quality problems and the pipeline blockages. The 

pipeline blockages naturally influence the water reliability, as during a blockage no water 

flows from source to tap. Based on the field discussions both BahaKhola and Mithukaram 

WUSCs had experience of pipeline blockages that lasted for months. As previously men-

tioned, the worsening water quality such as change in color and composition of water, 

may regularly force the water users to abandon the scheme water and to go back to their 

traditional sources. Going back to these traditional water sources is going back to times 

before RWSSP and reflects thus very low sustainability. As previously mentioned, people 

always have their coping strategies, and in some of the sample villages, people tried to 

avoid using the scheme water for drinking purposes whenever possible. This tells about 

the fact that also the local people have expectations and requirements for what is adequate 

water quality. Obviously, the RWSSP schemes do not always meet these requirements.  

 

6.1 Validity of findings 

 

It is of course questionable, whether the impacts and achievements of a project as old as 

RWSSP can be evaluated 10 years after its completion. Especially, when it comes to the 

human and institutional resources, the influence of the project is difficult to estimate. Still, 

it can be assumed that the community-based and participatory approaches RWSSP pro-

moted in the visited villages have contributed positively to the skills as well as the attitude 

of the water users in taking responsibility over their scheme operation and maintenance 

also in long-term. Based on the Nationwide Coverage and Functionality Status of Water 

Supply and Sanitation report by the Ministry of Urban Development (2014), in 2012 in 

Nepal, only 4.5 % of the WUSCs had an O&M fund in use and only 31.5 % of WUSCs 

had a technician in use for scheme repair and maintenance. Based on the World Bank 

study presented earlier, only one third of the studied schemes had some institutional struc-

tures such as active WUSC or village maintenance worker still present (FCG Interna-

tional, 2013). The quantitative data of this study showed notably higher figures regarding 

the number of active WUSCs and VMWs as well as O&M funds in use. It can be thus 

assumed that the approaches RWSSP promoted have had positive impacts on the long-

term institutional development in the study area.  

 

When it comes to the water quality issues such as the extensive use of surface water, 

based on the literary review, it can be assumed the project was aware of the quality of the 

used raw water and the water quality was considered acceptable even though its microbi-

ological contamination was acknowledged. Regarding for example source protection and 

water safety awareness raising, it is more difficult to know what has been a project policy 

and what has been bad implementation. It is for example difficult to estimate if the lack 

of fencing around the water sources tells about the disinterest of the project to promote 

source protection or about the failure in supervision of construction works. Whichever 

the case, it tells about errors in the project implementation regarding the promotion of 

safe water.  

 

Together with the long time scale, other factor that hinders the reliability of the study 

findings is the relatively small sample size. The study probably gives a good estimation 

of the impacts of natural hazards on the gravity-based RWSSP water supply schemes as 
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well as of the vulnerability and capacity factors contributing to the situation in the Na-

walparasi district but it is good to remember that RWSSP was implemented in many other 

districts as well. Still, it can be assumed that due to similar topography and weather pat-

terns, WUSCs in other project districts face similar challenges as Nawalparasi regarding 

the most common natural hazards in the area.  

6.2 Future recommendations 

 

This study has revealed that small-scale natural hazards are very common in Nawalparasi 

and they also have a significant impact on the water service functionality in the area. 

Shresta and Gaillard’s theory on cumulative impacts of small-scale disasters holds very 

true regarding the example schemes of this research. In most of the sample villages, nat-

ural hazards seem to be annual events and physical damage of scheme infrastructure, 

pipeline blockages and worsening water quality chronic phenomena. Especially disasters 

that cause physical damage of the scheme structures seem to cause easily chronic prob-

lems as the damaged infrastructure is often not fixed adequately: the leaking junctions are 

fixed with tissues, the pipelines are left to run on the soil surface and the collapsed pipe-

lines are supported with wooden sticks. Naturally, this makes the scheme even more vul-

nerable for future disasters.  

 

Based on the finding of this study, it is advisable that the current and future water project 

of Finland in Nepal would pay more attention to the disaster risks when designing and 

implementing water supply schemes in rural areas. Monsoon rains do not only occur in 

Nawalparasi and it can be assumed that water users in other districts of Nepal would face 

similar problems with flood waters and debris flows: physical damage of scheme infra-

structure, pipe blockages, worsening water quality and water-borne disease. Climate 

change is estimated to further increase the number of natural hazards in Nepal both in 

quantity and intensity. It is thus important to study well the local environment and to 

interview the potential water users for their experience in hazard events when implement-

ing WASH projects. In hazard-prone areas proactive measures must be taken.  

 

Protection structures such as stone walls, terraces and gabion structures may help to pro-

tect the scheme infrastructure from source to tap. Naturally, pipelines should be always 

dug underground when possible, also after the scheme repair works. The WUSC should 

work in cooperation with the agencies responsible for road construction to avoid damage 

of pipelines and future land erosion and landslides. Regarding the possible damage of the 

dam intake, pipeline blockages and water quality problems, source protection is ex-

tremely important. Different source protection methods include for example physical 

structures such chambers, strainers and stones as well as vegetation. Simple water purifi-

cation infrastructure such as sedimentation tanks would help to remove debris from the 

water. Awareness raising in household water treatment is extremely important, especially 

during the monsoon season, when according to the local health personnel, most of the 

water-borne disease occur.  

 

Promotion of water treatment should naturally be an integrated part of any water supply 

project. Water quality measurements are of course important but only if they contribute 

to improvements. Personally, I do not see the lack of regular water quality monitoring 

that much of a problem in the scattered rural communities but the lack of continuous water 

treatment. As the study findings show, the rural gravity schemes that locate in areas with-

out contaminating industries suffer mostly if not solely from microbiological contamina-

tion. Microbiological contamination may lead to water-borne disease that could be easily 
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prevented using cheap and simple technology, water boiling. In areas, where the monsoon 

rains contribute to heavy debris flows, maintaining the scheme water completely clean 

from changes in color and odor might be challenging using simple technology only. Even 

when the water users choose to return to their traditional water ponds, water boiling would 

probably prevent many water-borne disease from occurring. When needed, water boiling 

could be promoted together with the promotion of the use of biogas to avoid booms in the 

use of fire wood and deforestation. It is somewhat confusing that Finland did not promote 

more strongly water safety within RWSSP. It is thus desirable that efforts have been taken 

since 2005 and the current WASH-related projects of Finland promote household-level 

water boiling as the minimum treatment especially in schemes where no other treatment 

technology is available.  

 

Based on the study findings, RWSSP has succeeded generally well in institutional capac-

ity building, also when it comes to DRR activities. Even though all the sample WUSCs 

of this particular study had been able to receive funds for the scheme repair, the situation 

might be different in other communities or in other districts of the country. Also the sam-

ple WUSCs of this study had taken mostly reactive rather than proactive measures to-

wards DRR. This contributes to a situation where disasters are let to occur annually and 

grow into a chronic phenomenon instead of preventing them from the beginning by low-

ering the observed vulnerabilities or by increasing the capacities. As the study finding 

show, the financial aid usually come with a one-year delay, which naturally hinders the 

sustainability of the scheme operation and maintenance. Proactive and reactive institu-

tional, financial and technical support by VDC, DDC and other stakeholders would be 

needed to ensure continuous scheme maintenance, repair and improvement. 

 

The findings of the study show that more could be done to decrease disaster impacts on 

the RWSSP-built rural water supply services in Nawalparasi. The findings also show that 

DRR is a new concept for both the water users and the local administration such as VDCs. 

Taken this into account, it is desirable that the current and future WASH projects of Fin-

land will consider the risk of natural hazards in all the project activities. This study has 

shown that natural hazards play a great role in the functionality challenges of the rural 

gravity-based water supply services in Nawalparasi. I hope this study will make both 

policy makers and development practitioners that work with rural WASH development 

in Nepal to pay attention to the frequency of small-scale hazards, their impacts on the 

scheme functionality and the burden these functionality problems cause on the water us-

ers. As the study has shown, these small-scale events may hinder unexpectedly the 

achieved positive development impacts of the WASH efforts, especially if the water users 

are not given the adequate capacities to cope with the risks.  
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7 Conclusions 
 

The study responds to three different research needs: a call for more concrete and evi-

dence-based grass-roots-level evaluation of the results of the Finnish development aid, 

the need to better understand the reasons behind the acknowledged functionality chal-

lenges of the Nepalese rural WASH sector and the need to better understand the frequency 

of natural hazards as well as their impacts on the water service functionality challenges 

in rural Nepalese communities. Small-scale hazards are of special interest in this study as 

they have been little studied, they often remain undocumented and unrecognized by offi-

cials and thus the communities facing them are often left to cope with their own capaci-

ties.  

 

The study uses vulnerability-capacity-framework to analyze vulnerabilities and capacities 

that have either enabled hazards to turn disasters or mitigated hazard impacts and helped 

to maintain the water supply service functionality against the threats of nature. The study 

reviews also RWSSP-reports to analyze the actions the project took to ensure the long-

term sustainability of rural community-based water supply services regarding the risk of 

natural hazards and disasters. 

 

The study findings reveal that natural hazards are very common in the study area. Espe-

cially flooding and landslides cause harm on the water service functionality during the 

monsoon season when the area faces extensive rainfall. These hazards contribute to phys-

ical damage of the scheme structures, worsening water quality due to flood waters, mud 

and debris as well as pipeline blockages and depletion of flow. Bacteriological contami-

nation of water is an on-going problem in the studied schemes and not limited to the 

monsoon season only. Water contamination contributes to water-borne disease such as 

diarrhea and intestinal worms in the study area.  

 

According to the study findings, RWSSP has contributed positively to the institutional 

development in the project area. Institutions established during the project such as 

WUSCs and VMWs exist still today and they contribute actively to the maintenance of 

the water services. Based on the study findings, these institutions have the capacities to 

demand for external funding in case of scheme damage or gather money from the water 

users through the RWSSP-established O&M fund. These capacities contribute positively 

also to disaster risk reduction.  

 

Steep topography and vulnerable exposure of scheme infrastructure, poor quality of raw 

water, poor source protection, absence of water purification technology, poor practice of 

household-level water treatment and poor quality of repair works are factors that contrib-

ute to most disasters in the study area. Many of these issues could be solved with simple 

and low-cost solutions. The findings of the study show that more could be done to de-

crease the number and volume of disaster impacts on the rural water supply services. 

There is a need for improved disaster risk reduction that would combine safe infrastruc-

ture, promotion of water safety, promotion of community-based capacities in scheme 

maintenance and repair as well as improved institutional support in proactive disaster risk 

reduction. It is estimated that climate change will further increase the number of natural 

hazards in Nepal both in quantity and intensity. Based on both the study findings and the 

future predictions, it is advisable that policy makers and development practitioners that 

work with rural WASH development in Nepal start to pay increased attention to the haz-

ard impacts and to the burden these impacts cause on the water users.  

 



 

 

97 

 

Based on the field finding s and the literacy review, RWSSP put more effort in increasing 

the coverage and reliability of water supply services than in ensuring safe water of high 

quality. Due to this approach, the bacteriological contamination as well as the seasonal 

quality problems of the scheme water were largely left unnoticed by RWSSP. As a con-

sequence, the studied RWSSP schemes suffer largely from poor raw water quality, lack 

of source protection and seasonal disruptions in water flow. It is desirable that the current 

and future rural WASH development projects of Finland pay attention to these issues and 

take the efforts needed to promote safe water of good quality for all water users. 

 

The study demonstrates the importance of evidence-based, grass-roots-level investigation 

on the results of development cooperation projects. Coverage figures are not enough to 

demonstrate aid achievements and impacts as lots of information in left in the dark. Only 

with evidence-based analyzes, it is possible to credibly make conclusions on the results 

of development cooperation projects and to learn from the past.  
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Appendix 1. Quantitative data collection questionnaire 
 

 

 
 

Nawalparasi and Palpa Districts Sustainable Water Supply and 
Sanitation Project (NAPA WASH), Nepal 

 

Study on Long-Term Sustainability of Finnish 

Supported RWS Schemes in Nawalparasi District 

(Quantitative Field Assessment) 

 

ANNEX-1: VDC LEVEL ASSESSMENT 
(Form no. 1 to 7) 

 

Information about the interview: 

VI1 Name of District Nawalparasi …........... 1 

 Palpa .....................  2 

VI2 Name and code of VDC:  VI2.1: Name: ______________________ 

VI2.2: Code:       ____  ____ 

VI3 Name and code of Enumerator VI3.1: Name: ______________________________ 

VI3.2: Code:      ____  ____ 

VI4 Name and code of Supervisor  VI4.1: Name: ______________________________ 

VI4.2: Code:      ____  ____ 

VI5 Date of Interview  ____  ____ / ____  ____ / 20 ___ ___        (DD/MM/YYYY) 

VI6A Record interview start time:                        :                          (write time in 24 hour system) 

 

Group Interviewee: (List of persons participated in group interview - VDC secretary, VDC 

staffs, LGCDP staff, VWASHCC key persons, local WASH leaders, etc): 
VI7: 

S.No. 

VI8: 

Name of the participants 

VI9:  

Position 

VI10:  

Phone No. 

1 ___________________________ _________________ __ __ __ __ __ __ __ __ __ __ 

2 ___________________________ _________________ __ __ __ __ __ __ __ __ __ __ 

3 ___________________________ _________________ __ __ __ __ __ __ __ __ __ __ 

4 ___________________________ _________________ __ __ __ __ __ __ __ __ __ __ 

5 ___________________________ _________________ __ __ __ __ __ __ __ __ __ __ 
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Section-A1: Remoteness Information 

Q.No. Qs Response Skipping 

VR1 Geographic location of VDC: Terai……………….  1 

Inner Terai……………  2  

Hill……………..    3  

 

VR2 Is there all “weather road” connection to 

the VDC center? 

Yes ……… 1 

No……… 2  
1 VR6 

VR3 If not, how many hours walking from the 

all weather road head to the VDC center? 

Ref: VDC center mean where VDC office 

is located 

 

Walking  in hours:       ____ ____ 

 

VR4 Is there a “seasonal road” to the VDC 

center? 

Yes ……… 1 

No……… 2  
1 VR6 

VR5 If not, how many hours walking from the 

seasonal road head to the VDC center? 

Walking  in hours:       ____ ____  

VR6 Is there a hardware shop selling water 

supply tools and fittings within the VDC? 

Ref: Explore shops where small fittings 

and tools e.g., small wrench, spanner, 

faucet tap, socket, nipple, etc for use in 

repairs. No need complete fittings and 

tools that purchase for new construction. 

 

Yes ……… 1 

 

No……… 2  

 

1 VR8 

VR7 If not, distance of a nearest hardware 

shop from the VDC center? 

                     ___ ___ Km   

VR8 Distance from all “weather road head” to 

the national highway 

                     ___ ___ Km    

VR9 Distance from all “weather road head” to 

the district headquarter 

                     ___ ___ Km    

 

Section-A2: General Information 

Q.No. Qs Response Skipping 

VG1 Hygiene and sanitation situation in the 

VDC: 

 

Ref: Explore Open Defecation Free 

(ODF) status and plan in the VDC 

ODF declared in the whole VDC ……… 1 

ODF declared only in some wards …. 2 

ODF status targeted within one year…… 3 

ODF status targeted within 2 years …… 4 

ODF status not planned/targeted ……… 5 

1 VG3 

2 VG3 

3 VG3 

4 VG3 

VG2 If no target (plan) of the VDC for ODF 

status, please give the main reason, 

why? 

 

 

No support from external agencies ……… 1 

No knowledge how to mobilize VDC for ODF ……... 2 

No consensus among leaders/actors in the VDC …… 3 

Conflict on subsidy to build toilet……… 4 

 

Other (specify):  

_________________________ 6 

 

Do not know the reason ……… 8 

 

VG3 Hygiene and sanitation status in the VDC 

after achieving ODF: 

 

Ref: Explore Total Behavior Change 

(TBC) status and plan in the VDC 

TBC declared in the whole VDC …. 1 

TBC declared only in some clusters/ wards …. 2 

TBC in process and targeted within one year … 3 

TBC in process and targeted within 2 years …. 4 

TBC status not planned/ targeted …… 5 

1 VG5 

2 VG5 

3 VG5 

4 VG5 
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Q.No. Qs Response Skipping 

VG4 If no target (plan) of the VDC for TBC 

status, please give the main reason, 

why? 

 

 

No support from external agencies ……… 1 

No knowledge how to mobilize VDC for TBC ……... 2 

No consensus among leaders/actors in the VDC ……… 3 

Conflict on subsidy to build permanent toilet ……… 4 

 

Other (specify):   

_____________________________ 6 

 

Do not know the reason …………. 8 

 

VG05 Is there a VDC level WASH strategic 

plan prepared? 

Ref: may be called with different names- 

strategic plan, development plan, peri-

odic plan, VWASH plan, etc 

 

Yes …………. 1 

 

No ………….. 2 

 

 

VG6 Is there a Water Safety Plan or Water sup-

ply functionality plan prepared in the 

VDC? 

 

Ref: These plans are specific sector 

WASH plan of the VDC to improve func-

tional status of existing water supply 

schemes 

 

Yes …………. 1 

 

No ………….. 2 

 

VG7 Has sustainability (functionality) of Wa-

ter Supply Schemes (SWSS) been on the 

agenda of VWASHCC? 

Yes………. 1 

 

No………… 2 

1 VG9 

VG8 If no agenda of SWSS in VWASHCC 

meeting, please give the main reason, 

why? 

 

 

Ref: WS scheme=water supply scheme 

No support on SWSS from external agencies ……… 1 

No clear mechanisms in the VDC for providing supports to the 

existing WS schemes……... 2 

Priority is for construction of new WS schemes ……… 3 

VWASHCC is focused now on ODF movement only…… 4 

 

Other (specify):  

_____________________________ 6 

 

Do not know the reason………. 8 

 

VG9 Evidence based SWSS decision making 

in the VDC/VWASHCC: 

 

Verify if there is a database on function-

ality of water supply schemes (FWSS) in 

the VDC  

No FWSS database in the VDC……… 1 

Exist FWSS database but not used………. 2 

FWSS database exists and is updated annually..... 3 

FWSS database exists and is updated within the last two 

 years……..... 4 

FWSS database exists but it is outdated, no updating within the 

past two years……..… 5 

 

VG10 % VDC budget allocation in WASH this 

year 

 

___ ___ % of VDC budget 

 

VG11 %VDC WASH budget allocation in 

Functionality of RWS this year 

Ref: Verify budget allocated for improv-

ing existing WS schemes only, not for new 

scheme construction)  

 

 

___ ___ % of WASH budget 

 

VG12 %VDC WASH budget spent in Function-

ality of RWS last year 

 

Ref: Verify actual expense of WASH 

budget last year, not the allocated 

 

 

___ ___ % of WASH budget 
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Section-A3: Environment 

Q.No. Qs Response  Skipping 

VE1 Do some of the following disaster 

management measures have been 

taken by VDC 

 

(Multiple answers) 

 

Ref: Explain here what kind of 

disasters we mean: flood, 

drought/ too little rain, land-

slides, earthquake, disease epi-

demic, water contamination, fire, 

heavy rain or hail storms 

Preparation and implementation of a village level Disaster Risk Re-

duction/Management Plan……… A  

Compilation of statistics on occurred disasters……… B 

Disaster risk and vulnerability mapping at the village level.....  C 

Establishment of a Local Disaster Management Committee…… D 

Establishment of community based disaster warning-system… E 

Establishment of Community managed Disaster Risk Reduction Re-

sources (response teams/volunteers, shelters, tools, medicine 

etc.).………  F  

Special budget allocation for disaster management (for reduction, re-

lief, reconstruction etc.)……... G    

Awareness raising on disaster risks…… H 

None I 

 

Other (specify): 

_______________________________ X1 

________________________________ X2 

 

 

VE2 Estimate VDC’s current level of 

preparedness in preventing and 

mitigating natural calamities in 

the village area 

Does not think........... 1 

It is on the process............ 2 

Prepared a plan................. 3 

Partially implemented…… 4 

Fully implemented............. 5 

 

VE3 In the event of breakdown of the 

scheme beyond the capacity of 

the WUSC, do WUSC get tech-

nical and financial support? 

Yes, both technical and financial…… 1 

Yes, only technical………. 2 

Yes, only financial……….. 3 

No…………. 4 

 

 

 

4VE5 

VE4 If yes, mainly from where? 

 

 

(multiple answers) 

DDC…………… A 

WSSDO………… B 

DWASHCC…………. C 

VDC………… D 

NGOs………… E 

Other (specify): 

_______________________ X1 

_______________________ X2 

 

 

VE5 In which areas does 

VDC/VWASHCC support 

WUSCs? 

 

(multiple answers) 

No support…………… A 

Scheme repair and rehabilitation……… B 

Technical support………… C 

Training…………… D 

O&M……………… E 

Financial support………… F 

Other (specify): 

______________________________ X1 

______________________________ X2 

 

 

VE6 Who is responsible of sanitation 

and hygiene issues in the commu-

nity? 

WUSC………… 1 

Specific committee appointed for the task (e.g. CHSAC)…... 2 

Shared responsibility by WUSC and other committee….... 3 

No committee responsible of sanitation and hygiene issues.… 4 
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Qs 

VC1: 

Flood 

VC2: 

Drought/

too little 

rain 

VC3: 

Lands

lide 

VC4: Di-

sease epi-

demic 

VC5: 

Earthq

uake 

VC6: 

Water 

con-

tami-

nation 

VC7: 

Fire 

VC8: 

Heavy 

rain/ 

storm 

VC9: Other 

natural ca-

lamity 

(Specify) 

_______ 

VE7: Mark 1, 2, 3, 4 or 

5 depending on the fre-

quency that the given 

natural calamity has oc-

curred in the village in 

the last 10 years: 

More than 5 timesMark 1  

4 to 5 times  Mark 2 

2 to 3 times  Mark 3 

1 time  Mark 4 

No memory Mark 5 

>5 ONCE 2-3 NEVER NE-

VER 

NE-

VER 

ONC

E 

NEVER  

VE8: Risk: Mark 1, 2, 3 or 

4 depending on the risk that 

the given natural calamity 

will occur in the village in 

the future. 

Major risk  Mark 1 

Considerable riskMark 2 

Minor risk  Mark 3 

No risk at all Mark 4 

CON-

SIDE-

RAB

LE 

NO MI-

NOR 

NO NO CON-

SI-

DER-

BALE 

NO NO  
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Section-A4: Existing water supply schemes in the VDC and sampling 

of scheme for survey 

Group interview:  

(Prepare list of RWS schemes of the VDC consultation with VDC staffs, VWASHCC key persons, ex-VDC 

official and knowledgeable person) 

Table-S1: List of major water supply schemes in the VDC (supported by all agen-

cies) 
VS1: 

 

SN 

VS2: 

 

Name of scheme 

VS3: 

 

Ward 

Nos. 

VS4: 

 

Total HH 

served  

(at present) 

VS5: 

 

Con-

struction 

com-

pleted 

year 

(B.S) 

VS6: 

 

Name of major 

support agency 

(government/ 

project etc)  

VS7: 

 

Name of 

facilitating 

agency 

(NGO) 

VS8: 

 

S.No. of 

Finnish 

supported 

scheme 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 

_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 
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_ _ ____________ _ _ _ _ _ _ _ _ _ _ ________ ______ __ __ 
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Table-S2: List of “Finnish 50:50 fund supported” water supply schemes in the VDC 

VS8: 

SN 

 

 

 

 

 

 

Ref: 

From 

table-S1 

VS2: 

Name of scheme 

 

 

 

 

 

 

Ref: From table-S1 

VS3: 

Ward 

Nos. 

 

 

 

 

 

Ref: 

From 

table-

S1 

VS4: 

Total 

HH 

served  

(at pre-

sent) 

 

 

Ref: 

From 

table-S1 

VS9: 

Topography 

of scheme 

coverage 

area (Terai, 

Inner-Terai, 

Hill) 

 

Ref: Topog-

raphy of 

scheme cov-

erage area 

not the VDC 

VS10: 

Modality 

(Phase-I, 

Phase-II, 

Phase-III) 

VS11: 

Size of 

scheme 

(Large, 

small) 

 

 Definition: 

 Large= 

covered 

150HH 

 Small=co

vered 

<150HH 

VS12: 

S.No. of sample 

scheme selected for 

the survey 

 

Process: 

 Select 1-3 schemes 

from different 

groups matrix 

composition. 

First level of 

grouping is by 

VS9, then by VS10 

and then by VS11 

1 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

2 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

3 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

4 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

5 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

6 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

7 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

8 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

9 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

10 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

11 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

12 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

13 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

14 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

15 ____________ _ _ _ _ _ _ _______ _______ ______ __ __ 

 

 

VC6B Record interview End time:                        :                               (write time in 24 hour system) 
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Nawalparasi and Palpa Districts Sustainable Water Supply and 
Sanitation Project (NAPA WASH), Nepal 

 

Study on Long-Term Sustainability of 

Finnish Supported RWS Schemes in Nawalparasi 

District 

(Quantitative Field Assessment) 
 

ANNEX-2: WUSC LEVEL ASSESSMENT 
(Form no. 8 to 22) 

 
 

VDC Code:             ____ ____ 

Information about the interview: 

WI1 Name and code of WS scheme:  WI1.1: Name: __________________________ 

WI1.2: Code:       ____  ____ 

WI2 Name and code of Supervisor  WI2.1: Name: ______________________________ 

WI2.2: Code:      ____  ____ 

WI3 Date of Interview ___ ___ /___ ___ / 20___ ___                (DD/MM/YYYY) 

WI4 Record interview start time:                        :                         (write time in 24 hour system) 

 

WUSC Group Interviewee: 

Data of this section will be collection through group interview with WUSC invited to all 

members and participated at least by 51% by women and Dalit. This is not a focus group 

discussion with open Qs. This is interview using closed ended question to WUSC group 

and seek for an answer agreed by all. The interview will be organized in WUSC office or 

where documents are available and documents/minutes of WUSC will be observed for 

some Qs. 
 

WI5: 

SN 

WI6: 

Name of the participants 

WI7: 

WUSC Position 

WI8: 

Phone No. 

1 ___________________________ _________________ __ __ __ __ __ __ __ __ __ __ 

2 ___________________________ _________________ __ __ __ __ __ __ __ __ __ __ 

3 ___________________________ _________________ __ __ __ __ __ __ __ __ __ __ 

5 ___________________________ _________________  

5 ___________________________ _________________  

6 ___________________________ _________________  

7 ___________________________ _________________  

8 ___________________________ _________________  

9 ___________________________ _________________  

10 ___________________________ _________________  

11 ___________________________ _________________  
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Section-B1: Remoteness Information 
 

Q.No

. 

Qs Response Skipping 

WR1 Geographic location of scheme area: Terai…………  1 

Inner Terai………  2  

Hill………    3  

 

WR2 Is there all “weather road” connection to the main village 

of the scheme? 

Yes ……… 1 

No………… 2  
1 WR6 

WR3 If not, how many hours walking from the all weather road 

head to the main village of the scheme? Walking  in hours:       ____ ____ 
 

WR4 Is there a “seasonal road” to the main village of the 

scheme? 

Yes ……… 1 

No………… 2  
1 WR6 

WR5 If not, how many hours walking from the seasonal road 

head to the main village of the scheme? 
Walking  in hours:       ____ ____ 

 

WR6 Is there a shop selling water supply tools and fittings 

within the scheme area? 

Ref: Explore shops where small fittings and tools e.g., 

small wrench, spanner, faucet tap, socket, nipple, etc for 

use in repairs. Make clear, we do not mean a large shop 

where complete fittings and tools available for construc-

tion of new scheme. 

 

Yes ……… 1 

 

No………… 2  

 

 

 

Section-B2: General Information 
 
 

WG1: Scheme coverage VDCs and 

wards: 

Ref: scheme can cover more than one 

VDC. Write name of VDC and  circle 

covered  ward nos. 

WG2: VDC name: 

_____________________ 

WG3: Ward No.:  

      1    2    3    4    5    6    7    8    9 

WG4: VDC name: 

_____________________ 

WG5: Ward No.:  

         1    2    3    4    5    6    7    8    9 
 

Q.No. Qs Response  Skipping 

WG6 When was the construction of scheme completed? 
Year:    ___ ___ ___ ___  B.S. 

 

WG7 Has any rehabilitation works been carried out in the 

scheme? 

Yes……… 1 

No………. 2   

2WG11 

and skip 

WC2  

WG8 Name of donor agency supported for rehab: 
 

Name:      _____________________ 
 

WG9 When was the rehab carried out? (Year in B.S)  

Year:         ___ ___ ___ ___  B.S. 
 

WG10 What was the reason for the rehabilitation of the 

scheme? 

 

(multiple answers) 

Natural calamity…….. A 

Poor design of the scheme……. B 

Lack of regular O&M……. C 

Other (specify): 

_______________ X1 

_______________ X2 

 

WG11 Has any extension works been carried out in the 

scheme?  

Yes…… 1 

No………. 2  

2WG14 

and skip 

WC3 

WG12 Name of donor agency supported for extension 
 

Name:      _____________________ 
 

WG13 When was the extension carried out? Year in B.S  

Year:         ___ ___ ___ ___  B.S. 
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Please provide historical situation of the scheme and when? at the time of first construction, at reha-

bilitation and at extension of the scheme. (If rehab and extension works are not carried out in the scheme, 

you may skip WC2 or WC3 based on the skipping suggested in WG7 and WG11.) 
 

Q.No. Qs WC1: 

At construction 

completion year 

WC2: 

At rehabilitation  

completion year 

WC3: 

At extension com-

pletion year 

WC4: 

At present 

(2071) 

WG14 Who constructed the scheme? 

(Implementation modality) 

By WUSC….. 1 

By construction 

company…… 2 

By funding 

agency… 3 

By WUSC….. 1 

By construction 

company…… 2 

By funding 

agency…... 3 

By WUSC….. 1 

By construction 

company…… 2 

By funding 

agency…... 3 

 

WG15 Total no. of community taps 

constructed: ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 

WG16 No. of functional community 

taps at present: 

Ref: A tap is considered func-

tional tap (working tap) if wa-

ter is flowing in the tap. 

    

___ ___ ___ 

WG17 No. of private connections: ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 

WG18 Total user HH of the scheme: ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 

WG19 Quantity of water source 

tapped for the scheme (yield 

in litre per second)  

(Optional) 
___ ___ . ___ ___ ___ . ___ ___ ___ . ___ ___ ___ . ___ 

WG20 Total length of transmission 

pipeline of the scheme (km) 

(Optional) 

___ ___  km ___ ___  km ___ ___  km ___ ___  km 

WG21 Total length of distribution 

pipeline of the scheme (km) 

(Optional) 

 

___ ___  km 

 

___ ___  km 

 

___ ___  km 

 

___ ___  km 

WG22 What type of water sources 

are tapped in the scheme? 

Ref:  

Spring source: Water flows 

naturally to the earth's sur-

face from an underground 

formation. No possibility of 

entering surface runoff during 

monsoon (is considered im-

proved source). 

Spring-fed- stream source:  

Such source are also spring 

source but located in the bed 

of small stream where surface 

runoff enters into the source 

during rainy season. Such 

sources may be stream in wet 

season and spring in dry sea-

son. (is considered unim-

proved source) 

Stream/River source:  

Stream or rive (is considered 

unimproved source).  

Spring.…....  1 

Spring-fed-stream 

source.…....  2 

Stream/river…. 3 

Spring and  

Spring-fed-stream 

sources…….. 4 

Spring and 

stream/river 

sources…... 5 

Spring.…....  1 

Spring-fed-stream 

source.…....  2 

Stream/river…. 3 

Spring and  

Spring-fed-stream 

sources…….. 4 

Spring and 

stream/river 

sources…... 5 

Spring.…....  1 

Spring-fed-stream 

source.…....  2 

Stream/river…. 3 

Spring and  

Spring-fed-stream 

sources…….. 4 

Spring and 

stream/river 

sources…... 5 

Spring.…....  1 

Spring-fed-

stream 

source.…....  2 

Stream/river… 3 

Spring and  

Spring-fed-

stream 

sources……. 4 

Spring and 

stream/river 

sources…... 5 

WG23 Can you distinguish type of 

source (“Improved” or “Un-

improved”) based on possibil-

ity of contamination in the 

All sources are Im-

proved…..  1 

All sources are Im-

proved…..  1 

All sources are Im-

proved…..  1 

All sources are 

Improved…..  1 
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Q.No. Qs WC1: 

At construction 

completion year 

WC2: 

At rehabilitation  

completion year 

WC3: 

At extension com-

pletion year 

WC4: 

At present 

(2071) 

source by nature of source and 

construction? 

Ref:  

Improved: There is no possi-

bility of contamination in the 

source by nature of source, 

construction and protection 

system. 
 

Unimproved: There is possi-

bility of contamination in the 

source by nature of source, 

construction and protection 

system.  

Mixed (some 

sources are im-

proved & some un-

improved).... 2 

All sources are 

Unimproved...  3 

Do not know... 4 

Mixed (some 

sources are im-

proved & some un-

improved).... 2 

All sources are Un-

improved...  3 

Do not know... 4 

Mixed (some 

sources are im-

proved & some un-

improved).... 2 

All sources are Un-

improved...  3 

Do not know... 4 

Mixed (some 

sources are im-

proved & some 

unimproved)... 2 

All sources are 

Unimproved...  3 

Do not know... 4 

WG24 Did you ever test water qual-

ity in your scheme? 

 

NDWQS= Nepal Drinking 

Water Quality Standards 

Yes, quality was 

under 

NDWQS/WHO 

standard….. 1 

Yes, quality was 

not under 

NDWQS/WHO 

standard….. 2 

No (not tes-

ted)…… 3 

Yes, quality was un-

der NDWQS/WHO 

standard….. 1 

Yes, quality was not 

under 

NDWQS/WHO 

standard….. 2 

No (not tested)……

 3 

Yes, quality was 

under 

NDWQS/WHO 

standard….. 1 

Yes, quality was 

not under 

NDWQS/WHO 

standard….. 2 

No (not tested)……

 3 

Yes, quality was 

under 

NDWQS/WHO 

standard….. 1 

Yes, quality was 

not under 

NDWQS/WHO 

standard….. 2 

No (not tes-

ted)…… 3 

Skipping 1WG26 

1WG26 

1WG26 

1WG26 

1WG26 

1WG26 

1WG26 

1WG26 

WG25 If water quality was not under 

NDWQS/WHO standards, 

name the main three parame-

ters that exceeded the limit? 

_____________ 

_____________ 

_____________ 

_____________ 

_____________ 

_____________ 

_____________ 

_____________ 

_____________ 

_____________ 

_____________ 

_____________ 

WG26 Filtration system in the 

scheme:  

Ref: When there are more 

than one filtration structures 

in the scheme, mark the final 

filtration system. 

Sedimentation... 1 

Rapid sand.…... 2 

Slow sand..… 3 

None….…. 4 

Sedimentation…. 1 

Rapid sand…... 2 

Slow sand…… 3 

None….…. 4 

Sedimentation.... 1 

Rapid sand…... 2 

Slow sand…… 3 

None….…. 4 

Sedimentation.. 1 

Rapid sand.… 2 

Slow sand.… 3 

None…... 4 

 

WG27 

Water Safety Plan (WSP) im-

plemented and monitored in 

the scheme structures: 

Yes…….. 1 

No……… 2 

Do not  know... 8 

Yes……. 1 

No…… 2 

Do not know…. 8 

Yes….... 1 

No…… 2 

Don’t know…. 8 

Yes….... 1 

No…… 2 

Don’t know…. 8 
 

 

 

 

 

 

 

Section-B3: User household details (at present) 

Q.No. Ethnicity  No.  of user household  

WU1 Dalit  
 

WU2 Janajati 
 

WU3 Bhrahmin/Chhetri/Thakuri 
 

WU4 Madhesi 
 

WU5 Other 
 

WU6 Total HH (at present, sum WU1 to WU5) 
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Section-B4: Institutional management sustainability of scheme 

Q. No.  Qs Response Skipping 

WM1 Year of WUSC formed originally? 
Year:       __ __ __ __   B.S. 

 

WM2 When the WUSC was formed originally? During the pre-construction phase of scheme… 1  

After construction of scheme was completed… 2  

During the rehabilitation of the scheme… 3   

During the extension of the scheme… 4   

Other (specify): 

___________________  6 

 

WM3 Year of current WUSC formed? 
Year:       __ __ __ __   B.S. 

 

WM4 WUSC registered to District Water Resources 

Committee (DWRC)? 
Yes……… 1 

No ……… 2 

1WM7 

WM5 If No, please give the main reason: 

 
Not aware about mandatory rules..… 1 

Do not feel is necessary….. 2 

No benefits of registration… 3 

Other (specify): 

__________________________ 6 

Do not know 8 

 

 

WM6 Does WUSC have written statute?  

(verify it whether written statue available) 

Yes, but not registered in DWRC….. 1 

No statute…..… 2 

Do not know…… 8 

 

WM7 No. of WUSC meeting held in last 12 months? 
 

 

WM8 No. of mass meetings held in last 12 months? 
 

 

WM9 Was Annual General Meeting (AGM) held last 

year? 

Yes………. 1 

No……….. 2 
 

WM10 Has WUSC kept financial records and docu-

ments? 

(verify the record keeping) 

Yes………. 1 

No……….. 2 
 

WM11 Total no. of members in WUSC 
 

 

WM12 Total no. of women members in WUSC 
 

 

WM13 Total no. of women in key positions of WUSC 

(chairperson/vice- chairperson/ secretary/treas-

urer)? 

 

 

WM14 Total Dalits representation in WUSC 
 

 

WM15 Total Janajati representation in WUSC  
 

 

WM16 Total number of current WUSC members who 

have received training on O&M of water supply 

systems (financial, management, etc.) 

 

 

WM17 Who is responsible of sanitation and hygiene is-

sues in the scheme level? 

WUSC……… 1 

Specific committee appointed for the task (e.g. 

CHSAC).…… 2 

Shared responsibility by WUSC and other com-

mittee……... 3 

No committee responsible of sanitation and hy-

giene issues……… 4 

 

WM18 How decisions are made in the WUSC meeting? By the chairperson …… A  
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Q. No.  Qs Response Skipping 

 

 

(multiple answers) 

Always discussing first….. B 

By voting, if different opinions.… C 

By the chair, if different opinions… D 

Other, (specify): 

______________________ X1 

______________________ X2 
 

 

Section-B5: Linkages of WUSC 
 

Q. No.  Qs Response Skipping 

WK1 Has WUSC affiliated to FEDWASUN? Yes………..… 1 

No ………… 2 

 

WK2 Has WUSC alliance for O&M activities with? 

 

 

 

(multiple answers) 

Mother group……. A 

Forest users’group….. B 

Saving credit groups…… C 

Cooperatives……… D 

Bank……… E 

Insurance company……… F 

Sanitation group (CHSAC or other)…… G 

Other WUSC……… H 

None………… I 

Others (specify): 

____________________ X1 

____________________ X2 

 

 

WK3  How the alliance is shown in practice? 

 

(multiple answers) 

Problem solving together……. A 

Sharing of resources (tools, premises etc.)… B 

Sharing of skillful staff……….. C 

Joint meetings/events for spreading information to 

the community…… D 

Other(specify): 

___________________________ X1 

___________________________ X2 

 

 

WK4 Linkage for fund, technical support, capacity 

building for improving functionality of scheme 

 

 

(multiple answers) 

VWASHCC………… A 

DWASHCC………… B 

WASH Unit of DDC……… C 

Repair and maintenance Unit of WSSDO… D 

NGO…………….. E 

FEDWASUN………… F 

Other (specify): 

_________________________ X1 

__________________________ X2 

 

 

  
 

Section-B6: Financial management sustainability of scheme 

Q. No.  Qs Response Skipping 

WF1 How the water Tariff collected from users? 

 

(multiple answers) 

 

Ref: Mark all types of tariff systems used in the 

scheme. There may be different tariff systems to 

Per household……… A 

Per tap……… B 

No. of HH member based……. C 

Metering (water volume based).…. D 

No tariff……… E 

Other (specify): 

 

 

 

 

EWF4 
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Q. No.  Qs Response Skipping 

general community tap users, private users, 

schools, offices, poor households, etc. 

____________________________ X1 

___________________________ X2 

 

WF2.1 What is Tariff rate to community tap users? 

Ref: Ask general user rate of the most community 

tap users. For example “100 NPR per month per 

TAP”, 50 NPR per month per HOUSEHOLD, etc  

__ __ __ NPR per month per ____________ 

 

WF2.2 Does your scheme provided private connection ser-

vices to users? 

Yes …………  1 

No ………… 2 

 

2WF3 

WF2.3 What is tariff rate to private connection users? 

 

Ref: Minimum flat tariff rate is charged generally 

for use of 8-10 thousand liters.  Higher tariff rates 

are charged for increased consumption. 

Connection charge:  NPR   __ __ __ __ __   

Minimum charge rate: 

Minimum charge/month:    __ __ __    NPR 

Minimum use/month:          __ __     ‘000 Ltr 

Charge for additional use of water: 

Additional use (‘000Ltr)         Tariff (NPR) 

      ___ ___                         ___ ___ ___ 

      ___ ___                         ___ ___ ___ 

      ___ ___                         ___ ___ ___ 

      ___ ___                         ___ ___ ___ 

WF3 What was the main principle of deciding tariff rate 

in your scheme? 

Ref:  

O&M: is regular expenses of the office eg,  meet-

ings, travel, chlorination, water quality test, etc 

Repair: is works carried out to repair structures, 

pipelines and replacing valve and fittings in the 

scheme. 

Rehab: is carried out in the scheme when pipelines 

and structures need to change due to high popula-

tion growth or some other reason. It needs tech-

nical design with support of engineers or overseers. 

To pay VMW only……. 1 

To cover VMW+O&M…….…. 2 

To cover VMW+O&M+Repairs……… 3 

To cover VMW+O&M+Repairs+Rehab..… 4 

To cover Repairs only……….. 5 

 

Other (specify): 

_____________________ 6 

 

 

WF4 How often the review of tariff rate is done? Annually…………. 01 

In every two years………. 02 

In every three years……... 03 

In every 4 years………..... 04 

In every 5 years………….. 05 

No agreed time frame for review.…. 06 

 

WF5 Actual tariff collection rate of last year (% of total 

tariff to be collected from the users)  __ __ __ % of the total  

 

WF6 Does O&M fund exist in your scheme? Yes …………  1 

No ………… 2 

 

2WF9 

WF7 What is the total amount of fund currently available 

for O&M of the scheme?  

Ref: Present balance of O&M fund cumulative of 

previous years 

 

__ __ __ __  __ __      ‘000NPR  

 

WF8 Where the O&M fund is kept? 

 

 

 

(multiple answers) 

With WUSC member…...... A 

In cooperative account….... B 

In bank account……….… C 

Loan to needy (with interest)…..…. D 

Loan to needy (no interest)……. E 

Other (specify):  

 



Appendix 1 (16/38) 

 

 

 

Q. No.  Qs Response Skipping 

_______________________ X1 

_______________________ X2 
 

WF9 In addition to tariff collection, what additional in-

come generating activities WUSC has? 

 

 

(multiple answers) 

Renting of office space…….. A 

Renting of land…………. B 

Loans (bearing interest)…. C 

No income generating activities… D 

Other (specify): 

______________________ X1 

______________________ X2 
 

 

WF10 Does WUSC pay to VMW? Yes, fixed monthly salary….. 1 

Yes, only when does maintenance works (sin-

gle payments)……. 2 

No….. 3 

 

 

3WF13 

WF11 How the VMW is paid? Cash…… 1 

Grains…… 2 

Labour exchange……… 3 

Other (specify): 

________________________ 6 
 

 

WF12 Can you say, annual amount of VMW salary? 

Ref: Convert into NPR if it is in kind. Write salary 

of one main VMW only, if there are two. 

 

___ ___ ___ ‘000NPR / year 

 

WF13 How much fund was collected from user household 

for O&M and repairs during the last 12 months?  

(Cash collected from users only. Do not count kind 

and labour.) 

 

___ ___ ___ ___ ‘000NPR (last one year) 

 

WF14 How much fund was used in repair works in last 12 

months? 

Ref: Expenses in structure and pipeline repairs, 

change of valves and fittings works last year. Do 

not include salaries and office expenses. Count only 

cash expenses on repairs. 

 

___ ___ ___ ___ ‘000NPR (last one year) 

 

WF15 Information on revenue collected from user house-

holds and other self income of the WUSC to date 

since commissioning of the scheme: 

 

Ref: Count cash (tariff or other revenue) collected 

from user household. Do not count kind and labour. 

Count internal revenue of WUSC if any.  

  

Revenue collected to date since commission-

ing of the scheme: 

 

Revenue collected from users (tariff and other 

revenue collected from user household for re-

pair/rehab/extension): 

___ ___ ___ ___ ‘000NPR 

 

Other income of WUSC (interest of fund, 

house rent, etc): 

___ ___ ___ ___ ‘000NPR 

 
 

Total revenue:  ___ ___ ___ ___ ‘000NPR 
 

 

WF16 Information on expenses of the collected revenue 

from user households and other self income of the 

WUSC to date since commissioning of the scheme: 

 

Ref: Count cash expenses only. Do not count kind 

and labour. Count expenses of the revenue col-

lected from users and internal income of the WUSC. 

Do not count external fund support. 

 

Expenses of collected revenue to date since 

commissioning of the scheme: 

 

Salaries and allowances of the staffs (if paid in 

cash): 

___ ___ ___ ___ ‘000NPR 

 

WUSC office recurrent expenses: 

___ ___ ___ ___ ‘000NPR 

 

Repair activities (minor/major repairs, re-

hab/extension works) of the scheme: 
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Q. No.  Qs Response Skipping 

___ ___ ___ ___ ‘000NPR 

 

Other expenses: 

___ ___ ___ ___ ‘000NPR 

 

Total expenses: 

___ ___ ___ ___ ‘000NPR 

 

WF17 Is the current tariff/income adequate to cover all 

necessary O&M expenses? 

Yes…………… 1 

No………….. 2 

1WT1 

WF18 What is the main reason for inadequate water tariff 

to cover all necessary O&M expenses of the 

scheme?  

 

 

(multiple answers) 

 

 

O&M cost of scheme is too high……… A 

Service level of water supply is poor (not justi-

fied to charge higher tariff)..…. B 

User would pay higher tariff only if connected 

by private yard tap (user pay low tariff to com-

munity taps)………… C 

Users would pay higher if water quality was 

better..……... D 

Other (specify): 

_____________________ X1 

_____________________ X2 

 

 

WF19 If the tariff/income is not adequate to cover ex-

penses, what plans does WUSC have to increase the 

amount of funds for O&M when there is a need for 

repair? 

 

(multiple answers) 

Increase the tariff………… A 

Ask for funds from the VDC…… B 

Ask for fund from an NGO/donor……. C 

Ask a loan from a cooperative/bank…. D 

No plan……… E 

Other (specify): 

__________________________ X1 

__________________________ X2 

 

 

 

Section-B7: Technical management sustainability of scheme 

Q. No.  Qs Response Skipping 

WT1 Does your scheme have trained VMW/s? Yes……. 1 

No……… 2 

 

2WT3 

WT2 How many trained VMW are available to carry 

out maintenance/repair of the scheme?  

 

(Available in the schemes area but may not be 

employed at present) 

None……. 1 

One………. 2 

Two………. 3 

More than two…... 4 

 

WT3 Does WUSC know any technical person to 

carry out repair works (highly skilled VMW or 

technician)? 

 

Ref: hands on skilled technician who can work 

as lead person to construct/repair water supply 

structures, pipelines and fittings. 

 

Current VMW is able to carry out all needed 

works………… 1 

Know someone else than VMW and have used 

his/her services…….. 2 

Do not know personally but know where to ask 

for when needed, e.g., VDC/WSSDO/ 

DDC/FEDWASUN/NGO….….. 3 

Do not know anyone……….… 8 

 

WT4 Does WUSC know any technical person to 

carry out survey and design of major repair/re-

hab works (overseer or engineer) 

 

Ref: Engineer or senior overseer to carryout 

survey and design for major repair/rehab of 

the scheme. 

Current WMV is able to carry out all needed 

works……………. 1 

Know someone else than VMW and have used 

his services…. 2 

Do not know personally but know where to ask 

for when needed (VDC/WSSDO /DDC/ NGO 

etc)…………. 3 

Do not know anyone……… 8 
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Q. No.  Qs Response Skipping 

WT5 Self assess level of knowledge of WUSC about 

where to purchase materials and fittings for the 

repairs 

 

 

Do not know from where to purchase any tools 

and fittings…………. 1 

Know where to purchase minor tools and fit-

tings.... 2 

Know where to purchase larger tools, fitting 

and materials for rehabilitation …….. 3 

 

WT6 Have WUSC members purchased any materi-

als and spare parts for repairs since the con-

struction of the scheme? 

No………… 1 

Yes, but the quality was not good….. 2 

Yes, and the quality was good …… 3 

 

WT7 Does WUSC have sufficient tools and equip-

ments for repairs of the scheme? 

 

(verify records/store) 

 

No tools ………… 1 

Insufficient tools …… 2 

Sufficient tools…….. 3 

 

 

Section-B8: Governance and social accountability of WUSC 

Q. No.  Qs Response Skipping 

WA1 What is the duration of WUSC tenure? One year………….… 1 

2-3years……………... 2 

4-5 years…………….. 3 

More than 5 years….... 4 

No fixed duration……….. 5 

Do not know..….... 8 

 

WA2 How the WUSC members are elected/ se-

lected? 

In a mass meeting (consensus)………… 1 

In a mass meeting (voting)…………. 2 

By tapstand representatives (selected by house-

holds served by the tap)….... 3 

Selected by village elites………. 4 

Others (specify): 

 __________________ 6 

 

 

WA3 How key positions (chair/vice-chair/ treas-

urer/secretary) are divided among the WUSC 

members? 

In a mass meeting (consensus)……… 01 

In a mass meeting (voting)………. 02 

By tapstand representatives (selected by house-

holds served by the tap)….... 03 

By voting inside WUSC……… 04 

Given to active members who show interest..05 

By decision made by someone from outside the 

committee…….... 06 

Selected by the support agency …… 07 

Other (specify): 

____________________ 96 

 

 

WA4 How the decisions are usually made in the 

WUSC meeting?   

Decisions are made together after thorough and 

open discussion by all members……….. 1 

Decision are based on what the chairperson 

said………..… 2 

Discussed only among influential members.. 3 

Other (specify): 

_____________________ 6 
 

 

WA5 How the users get information about WUSC 

decisions? 

 

 

(multiple answers) 

Notice displayed in WUSC office ……... A 

Notice displayed in public place … B 

No notice displayed ………. C 

Notice spread verbally by WUSC members via 

household visits…………. D 

Broadcast by local FM radio E 

Information displayed through local television 

channels.. F 
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Q. No.  Qs Response Skipping 

Other (specify): 

_______________________ X1 

_______________________ X2 

 

WA6 Is there a user feedback and complain collec-

tion system of WUSC? 

Yes ………. 1 

No ……… 2 

 

2WA9 

WA7 If yes, the main feedback/complain systems 

of WUSC: 

 

 

 

User complain about their problems in mass 

meetings…....... 1 

Users complain their problems to VMW… 2 

Users register their problems at WUSC office 

(by phone, sms, etc)..…… 3 

WUSC asks users for their feedback about the 

services received…… 4 

Other (specify): 

______________________ 6 

 

 

WA8 Does WUSC normally response to the com-

plaints of users and make corrections timely? 

 

Ref: Time to carryout correction works after 

reported complaint about the services from 

the users. Probe, in how many days WUSC 

normally make corrections? 

Within one day ……..…. 1 

Within three days …….… 2 

Within one week ……..… 3 

No timely response …….. 4 

 

WA9 Has the WUSC put in place the public audit 

system/mechanism? 

Yes ………. 1 

No ………… 2 

2WE1 

WA10 If yes, is there any evidence of public audit 

system: 

(verify documents) 

Yes ……….. 1 

No ……….. 2 

2WE1 

WA11 If yes, what documentation was available for 

verification? 

Minute……….. 1 

Attendance paper………. 2 

Report………… 3 

Other (specify): 

________________________ 6 

 

 

 

Section-B9: Environment, climate change and mitigation measures 

Q. No.  Qs Response Skipping 

WE1 What is the WUSC strategy to mit-

igate natural calamities of possi-

bly damaging scheme structures? 

 

(multiple answers) 

Awareness building programs to users…….. A 

Planted trees …..… B 

Water supply structures protection measures…… C 

Safe drainage system in water supply structures……. D 

Users have O&M fund or other self-financing……. E 

Users have access to loan institutes e.g. co-operative...   F 

Other (specify): 

___________________________________ X1  

___________________________________ X2 
 

 

WE2 Does WUSC work on mitigating 

possible depletion of water 

sources? 

Conservation in catchment area of water source……. 1 

Awareness building programs to users…………. 2 

Other source protection measures (specify): 

_______________________________ 6 
 

 

 

In the last 10 years, has one or more of the following natural calamities caused harm to 

WUSC by affecting the functionality of the scheme? 

Q. No. Qs. Response Skipping 

WE3 Has flooding caused problem to the func-

tionality of the scheme in the last 10 years? 

Yes, more than 5 times.......... 1 

Yes, 4 to 5 times……........ 2 

5WE5 
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Q. No. Qs. Response Skipping 

Ref: In case of hesitation, give examples of 

possible problems by mentioning some of 

the response alternatives of WE4 

Yes, 2 to 3 times…………. 3 

Yes, once………...... 4 

No harm caused….................... 5 

WE4 In case yes, what kind of problems has 

flooding caused to the functionality of the 

scheme? 

 

(multiple answers) 

 

Ref: Do not give options but circle and add 

all that is mentioned 

Physical damage/Property loss…… A 

Depletion of supply/flow............... B 

Worsening water quality……… C 

Outbreak of water borne disease..… D 

Economic losses………… E 

Something else (specify): 

_____________________________ X1 

_____________________________ X2 

 

 

WE5 Has drought/too little rain caused problems 

to the functionality of the scheme in the last 

10 years? 

Ref: In case of hesitation, give examples of 

possible problems by mentioning some of 

the response alternatives of WE06 

Yes, more than 5 times.......... 1 

Yes, 4 to 5 times……........ 2 

Yes, 2 to 3 times…………. 3 

Yes, once………...... 4 

No harm caused….................... 5 

5 WE7 

WE6 In case yes, what kind of problems has 

drought/ too little rain caused to the func-

tionality? 

 

(multiple answers) 

 

Ref: Do not give options but circle and add 

all that is mentioned 

Physical damage/Property loss…… A 

Depletion of supply/flow........... B 

Worsening water quality……… C 

Outbreak of water borne disease..… D 

Economic losses…………… E 

Something else (specify): 

_____________________________ X1 

_____________________________ X2 

 

 

WE7 Has landslide caused problems to the func-

tionality of the scheme in the last 10 years? 

Ref: In case of hesitation, give examples of 

possible problems by mentioning some of 

the response alternatives of WE08 

Yes, more than 5 times.......... 1 

Yes, 4 to 5 times……........ 2 

Yes, 2 to 3 times…………. 3 

Yes, once………...... 4 

No harm caused….................... 5 

5 WE9 

WE8 In case yes, what kind of problems has 

landslide caused to the functionality? 

 

(multiple answers) 

 

Ref: Do not give options but circle and add 

all that is mentioned 

Physical damage/Property loss…… A 

Depletion of supply/flow............ B 

Worsening water quality……… C 

Outbreak of water borne disease..…… D 

Economic losses………… E 

Something else (specify): 

_____________________________ X1 

_____________________________ X2 
 

 

WE9 Has water contamination by virus/bacte-

ria/chemical caused problems to the func-

tionality of the scheme in the last 10 years? 

Ref: In case of hesitation, give examples of 

possible problems by mentioning some of 

the response alternatives of WE10 

Yes, more than 5 times.......... 1 

Yes, 4 to 5 times……........ 2 

Yes, 2 to 3 times…………. 3 

Yes, once………...... 4 

No harm caused….................... 5 

5 WE11 

WE10 In case yes, what kind of problems has wa-

ter contamination caused to the functional-

ity? 

 

(multiple answers) 

 

Ref: Do not give options but circle and add 

all that is mentioned 

Physical damage/Property loss…… A 

Depletion of supply/flow.............. B 

Worsening water quality………… C 

Outbreak of water borne disease..… D 

Economic losses………… E 

Something else (specify): 

_________________________ X1 

_________________________ X2 
 

 

WE11 Has fire caused problems to the functional-

ity of the scheme in the last 10 years? 

Yes, more than 5 times.......... 1 

Yes, 4 to 5 times……........ 2 

Yes, 2 to 3 times…………. 3 

Yes, once………...... 4 

5 WE13 
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Q. No. Qs. Response Skipping 

Ref: In case of hesitation, give examples of 

possible problems by mentioning some of 

the response alternatives of WE12 

No harm caused….................... 5 

WE12 In case yes, what kind of problems has fire 

caused to the functionality? 

 

(multiple answers) 

 

Ref: Do not give options but circle and add 

all that is mentioned 

Physical damage/Property loss…… A 

Depletion of supply/flow............ B 

Worsening water quality………… C 

Outbreak of water borne disease..… D 

Economic losses……… E 

Something else (specify): 

_________________________ X1 

_________________________ X2 
 

 

WE13 Has heavy rain/storm caused problems to 

the functionality of the scheme in the last 

10 years? 

Ref: In case of hesitation, give examples of 

possible problems by mentioning some of 

the response alternatives of WE14 

Yes, more than 5 times.......... 1 

Yes, 4 to 5 times……........ 2 

Yes, 2 to 3 times…………. 3 

Yes, once………...... 4 

No harm caused….................... 5 

5 WE15 

WE14 In case yes, what kind of problems has 

heavy rain/storm caused to the functional-

ity? 

 

(multiple answers) 

 

Ref: Do not give options but circle and add 

all that is mentioned 

Physical damage/Property loss…… A 

Depletion of supply/flow............... B 

Worsening water quality……… C 

Outbreak of water borne disease..…… D 

Economic losses………… E 

Something else (specify): 

_____________________ X1 

______________________ X2 
 

 

WE15a Has some other natural calamity or natural 

factor (Specify) caused problems to the 

functionality of the scheme in the last 10 

years? 

 

Yes, more than 5 times.......... 1 

Yes, 4 to 5 times……........ 2 

Yes, 2 to 3 times…………. 3 

Yes, once………...... 4 

No harm caused…........ 5 

5 WE17 

WE15b In case of yes, what natural calamity? (Spe-

cify) 
 

What natural calamity (Specify): 

______________________ 

5 WE17 

WE16 In case yes, what kind of problems has the 

natural calamity or natural factor caused to 

the functionality? 

 

(multiple answers) 

 

Ref: Do not give options but circle and add 

all that is mentioned 

Physical damage/Property loss…… A 

Depletion of supply/flow.............. B 

Worsening water quality………… C 

Outbreak of water borne disease..… D 

Economic losses………… E 

Something else (specify): 

___________________________ X1 

____________________________ X2 
 

 

 

Q. No Qs Response Skipping 

 

WE17 

Which of the following op-

tions describes best the 

measures taken by WUSC in 

disaster reduction and re-

sponse in the last 10 years? 

 

 

 

(multiple answers) 

Successful measures taken coping with own resources…... A 

Successful measures taken with the support of external 

help..…… B 

Unsuccessful measures taken due to the lack of resources 

(skills, funds, tools etc.)………… C 

Unsuccessful measures taken due to the absence of external 

support even requested for………… D 

No measures taken because no need to take actions…… E 

Something else (specify): 

__________________________________ X1 

__________________________________ X2 
 

AWE22 

 

 

 

CWE22 

 

DWE20 

EWE22 

 

 

 

WE18 

If B is a answer (WE17), what 

kind of help? 
What support: _________________________________ 
 

 

 

WE19 

If B is a answer (WE17), help 

from whom? 

 

From whom: ______________________________________ 
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Q. No Qs Response Skipping 

 

 

WE20 

If D is a answer (WE17), what 

kind of help? What support requested: 

_________________________________ 

 

 

 

WE21 

If D is a answer (WE17), help 

from whom? 

 

From whom: ______________________________________ 

 

 

 

WE22 

Estimate WUSC's current 

level of preparedness in pro-

tecting the scheme functional-

ity and preventing and miti-

gating the impact of natural 

calamities  

 

 

 

Does not think................. 1 

It is on the process................ 2 

Prepared a plan....................... 3 

Partially implemented……….... 4 

Fully implemented................ 5 

 

 

WE23 

Has WUSC participated in 

Disaster Risk Reduction/ 

Management project of any 

kind?  

Yes…………… 1  

No…………… 2 

 

 

2WE26 

WE24 If yes, specify, when? When? Year:   ___ ___ ___ ___    B.S. 

 

 

WE25 If yes, specify, with the sup-

port of whom? 

With the support of whom (name of support agency): 

___________________________________ 

 

 

 

WE26 

Do you consider that natural 

calamities constitute a risk to 

the functionality of the 

scheme? 

Not at all……………… 1 

A minor risk……………… 2 

A considerable risk………… 3 

A major risk…………… 4 

 

 

Section-B10: Assessment of the scheme by WUSC 
Q. No.  Qs Response Skipping 

WA1 Can you score WUSC participation in design of your 

scheme? 

 

Ref: Was it discussed about the design of scheme, level 

of services, cost, operation systems (post construction), 

etc and decided by the WUSC 

Very poor ............ 1 

Poor .................. 2 

Satisfactory .......... 3 

Good ..................... 4 

Very good ............. 5 

Cannot answer as none of the current 

WUSC members were in the committee 

during design phase……… 8 

 

WA2 Can you score quality of design of your scheme? 

 

Ref: The design of scheme for technical aspects, 

whether it fits with desire of community for level of ser-

vices, is it the best possible alternative to operate and 

maintain by the community, etc 

Very poor ............ 1 

Poor................. 2 

Satisfactory............ 3 

Good............... 4 

Very good........... 5 

Do not know............ 8 

 

WA3 Can you score quality of construction of your scheme? 

 

Ref: Quality of materials, valves and fittings used in the 

scheme construction and quality of structures works 

Very poor......... 1 

Poor................. 2 

Satisfactory.......... 3 

Good............... 4 

Very good............. 5 

Cannot answer as none of the current 

WUSC members were in the committee 

during construction phase……… 8 
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Q. No.  Qs Response Skipping 

WA4 Can you score quality of repair/rehab works of your 

scheme? 

 

Ref: Quality of materials, valves and fittings used in the 

repair and rehab works. 

Very poor........... 1 

Poor................ 2 

Satisfactory........ 3 

Good.............. 4 

Very good.......... 5 

Cannot answer as none of the current 

WUSC members were in the committee 

during repair/rehab phase or no repair/re-

hab done…… 8 

 

WA5 How WUSC assess present functionality condition of 

the scheme? 

 

Ref:  

Fully functional = no need repairs. 

Minor repair= which can be repaired by WUSC without 

external support 

Major repair= repair for which WUSC cannot repair 

without external technical (technician)and/or financial 

support 

Rehab= upgrading works to raise services which need 

both technical (engineer)and financial external sup-

port. 

Not functional at all = no taps functioning in the scheme 

(closed down) 

(This definition is similar to NMIP categories. %tap 

functioning will be taken separately from other Qs.) 

Fully functional……. 1 

Needs minor repair…. 2 

Needs major repair…. 3 

Needs rehabilitation… 4 

Not functional at all… 5 

1WI5 

WA6 If your scheme is not fully functional, please describe 

what are the problems? 

 

(multiple answers) 
 

Ref: If scheme needs repairs or non-functional probe 

about the problems in the scheme? 

Water source is not sufficient (quantity of 

water is a problem)……. A 

Household increased in the area….. B 

Users demand for private connection… C 

Water quality is not good at source… D 

Water quality is good at source but not 

good at tap…… E 

 

 

Other problems (specify): 

_________________ X1 

_______________________ X2 
 

 

 

 

WI5 Record interview end time:                        :                            (write time in 24 hour system) 
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Nawalparasi and Palpa Districts Sustainable Water Supply and 
Sanitation Project (NAPA WASH), Nepal 

 

Study on Long-Term Sustainability of 

Finnish Supported RWS Schemes in Nawalparasi 

District 

(Quantitative Field Assessment) 

 

ANNEX-3: QUESTIONNAIRE FOR VMW 
(Form No. 23 to 25) 

 

VDC Code:             ___ ___ 

Information about the interview: 

 

Section-C1: General information 

Questionnaire of this chapter will be asked to the main VMW of the scheme. The VMW 

may be paid or volunteer. 
 

 

 

 

 

 

MI1 Name and code of WS scheme:  MI1.1: Name: __________________________ 

MI1.2: Code:       ___ ___ 

MI2 Name and code of Enumerator MI2.1: Name: ______________________________ 

MI2.2: Code:       ___ ___ 

MI3 Name and code of Supervisor  MI3.1: Name: ______________________________ 

MI3.2: Code:       ___ ___ 

MI4 Date of Interview …..…./ …..…../ 20 ___ ___ 

MI5 Record interview start time:                        :                      (write time in 24 hour system) 

MG1: 

Q.No. 

MG2: 

Name of VMW  

MG3: 

Position 

(Main 

VMW/Assis-

tant VMW) 

Worked years (in B.S.) MG6:  

Phone No. 
MG4: 

From 

MG5: 

To 

1 

_________________ _________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

2 

_________________ _________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

3 

_________________ _________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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Section-C2: Training Related Information 

 Qs Response Skipping 

MT1 How did you receive the VMW skill and 

knowledge? 

Previously trained… 1 

On the job in construction……… 2 

Both ………………. 3 

I have no repair skills………… 4 

Other (specify): 

_________________________ 6 

 

 

MT2 What types of trainings did you (VMW) re-

ceive? 

 

(multiple answers) 

VMW…….… A 

Plumbing …………….. B 

Latrine builders…………. C 

Rainwater Jar construction training…. D 

WSP……………… E 

Mason………… F 

Social mobilization…... G 

Others (specify): 

__________________________ X1 

___________________________ X2 

 

 

MT3 Are you confident to do O&M works? Not confident….. 1 

To some extent.… 2 

Confident……….. 3 

Very confident…. 4 

Do not know…….. 8 

 

 

Section-C3: Tools and services 

 Qs Response Skipping 

MS1 Does your w/s scheme have sufficient O&M 

tools? 

No tools …. 1 

Limited tools…… 2 

Sufficient tools……… 3 

Do not know…….. 8 

1MS3 

 

 

MS2 Do you have access to those tools? No access………… 1 

Yes, are kept in WUSC store…….. 2 

Yes, I keep these tools………….. 3 

Others (specify): 

_________________________ 6 

 

 

MS3 Do you know about where to purchase ma-

terials and fittings for the repairs? 

 

Ref: Probe questions to assess knowledge of 

VMW about where to purchase tools and fit-

tings for the repairs 

Do not know from where to purchase any tools 

and fittings…………. 1 

Know where to purchase small tools and fit-

tings only......... 2 

Know where to purchase larger tools and fit-

tings for rehabilitation…….. 3 

 

MS4 Who is responsible for purchasing tools and 

fittings for repair works? 

 

Ref: purchase of tools and fittings e.g., 

wrench, valves, faucet, socket, nipple, etc 

WUSC………….. 1 

VMW…………… 2 

Do not know……. 8 

 

MS5 How do you rate the quality of purchased 

tools and fittings for repairs since you started 

working? 

Not purchased yet……… 1 

Purchased, but the quality was not good….. 2 

Purchased, and the quality was good …… 3 

 

MS6 How frequently you have to do maintenance 

work, generally? 

Not at all…….. 01 

Daily………… 02 

Weekly…….… 03 

Monthly……… 04 

Annual……….. 05 

As required…… 06 
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 Qs Response Skipping 

MS7 What are the major components to maintain 

frequently? 

 

(multiple answers) 

Tap/Faucet/private connection……. A 

Pipeline……… B 

Break Pressure Tank……… C 

Washout valve……….. D 

Reservoir Tank…………… E 

Source & intake…………. F 

Other (Specify): 

_________________ X1 

________________ X2 
 

 

MS8 How frequently you have to do thorough 

scheme visit? 

Daily…………. 01 

Weekly……….. 02 

Every 15 days……. 03 

Monthly……….. 04 

Yearly………… 05 

As required…….. 06 

Do not know….…. 98 

 

MS9 How long does it take to do thorough scheme 

visit? 
___ ___     hours per visit 

 

MS10 How many hours do you spent in a week for 

O&M work? 
___ ___       hours/week 

 

 

Section-C4: Payment and contract 

 Qs Response Skipping 

MP1 Do you get any payment for your works? Yes, regular payment (cash, kind, labour, etc)… 1 

Yes, only when I do maintenance works (single 

payments in cash, kind, labour, etc))……. 2 

No payment….. 3 

 
 

3MP7 

MP2 In what form you get the payment? 

(multiple answers) 

If paid in regular or single payment, ask 

in what form? 

Cash…………… 1 

Grain………..…. 2 

Labor exchange………. 3 

 

MP3 How do you get the payment? Monthly…………... 1 

Half yearly………... 2 

Yearly…………….. 3 

Other time (Specify): 

_______________________ 6 

 

MP4 How much your annual payment is? 

Ref: convert in cash per year if it is paid 

in kind and labour 

___ ___ ___ ___    NPR/year 
 

MP5 Are you satisfied with your payment? Yes………… 1 

No…………. 2 
 

1MP7 

MP6 If you are not satisfied, what do you 

want? 

Pay in cash…………. 1 

Increased payment…... 2 

Pay in monthly basis... 3 

Other (specify): 

___________________________ 6 
 

 

MP7 Did you get ToR/ job description and 

formal job contract from WUSC? 

Yes in written form…. 1 

Verbal understanding…. 2 

None…………… 3 

1MI15B 

MP8 Do you think you need a written contract 

with WUSC? 

Yes…………… 1 

Verbal understanding is Ok… 2 

No need for any contract………… 3 

 

 

MI05 Record interview end time:                        :                           (write time in 24 hour system) 
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Nawalparasi and Palpa Districts Sustainable Water Supply and 
Sanitation Project (NAPA WASH), Nepal 

 

Study on Long-Term Sustainability of 

Finnish Supported RWS Schemes in Nawalparasi 

District 

(Quantitative Field Assessment) 

 

ANNEX-4: HOUSEHOLD LEVEL ASSESS-

MENT 
(Form No. 26 to 36) 

 

Select sample household for survey using systematic random household for different ethnic groups. Select 

largest cluster of different ethnic groups in the scheme area, list the households and select sample house-

hold by using systematic random method. Total number of sample household for interview in each scheme 

will be 15. Number of sample household for ethnic representation will be proportionate to the % ethnic 

composition in total user household of the scheme. Refer details in the study design. 

 

Namaste,  

My name is ……………………………. I am from NAPA WASH Project Nepal, which is conducting an 

assessment on long-term sustainability of Finnish supported RWS schemes. Your help would contribute to 

understand about sustainability of water supply schemes in Nawalparasi/Palpa district. We assure that all 

information provided by you will be used only for data analysis purpose. This interview would take about 

45 minutes. 
 

 May I start now?  

    YES, PERMISSION IS GIVEN, WRITE DOWN 1,  THEN BEGIN THE INTERVIEW. 

  
  

    NO, permission is not given, write down 2, and discuss this result with your 
supervisor. 
 

Section-D1: Basic Information  

HH1 Name of District Nawalparasi…............. 1 

Palpa...................... 2 

HH2 Name of VDC:  ___________________________________ 
HH3 Name of Scheme:  ___________________________________ 
HH4 Name of sample village: ___________________________________ 

HH5 Ward No of the HH sampled village: 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 

HH6 Code of Enumerator: Code Number:        ___ ___ 

HH7 Code of Supervisor: Code Number:        ___ ___ 

HH8 Date of Interview: __ __  / __ __ /  2015              (DD/MM/YYYY) 

HH9 Serial Number of  the sampled Household: ___ ___ ___ 

HH10A Record interview start time:                       :                              (hh:mm, in 24 hour format) 

Section-D2: Screening Questions 
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I would like to speak with an adult member of the household who is familiar with your household water supply and 

currently at home.  

Ask for availability of male or female respondent in the household. Need to balance 50-50 male-female respondent in each 

scheme. Fill up HH11 (code 06 or 07), if gender respondent is not available at home now as seeking for balancing the 

gender respondent. 

Now I’m going to ask you a few questions about your knowledge of your HH.  Please answer yes or no to the 

following questions: 

S1: Do you often fetch water for your family from the tapstand? Yes…….    1    No……..       2 

S2: Do you participate in repair and maintenance of your water supply scheme? Yes…….    1      No…….        2 

S3: Do you participate in meetings about water supply system in the village? Yes…….    1     No…….        2 

If respondent has answered yes to question S1 or S2 or S3  continue with interview 

If respondent has answered no to all question S1, S2 and S3  ask if there is anyone else available from this house who 

could take part in the interview 

Someone available  repeat test Qs from S1 to S3 

No one available  HH11 and circle 02 (discuss with supervisor for replacement HH).  

Physically next to non-response household will be interviewed in the second stage. A similar method will be applied in 

the third stage if necessary. 

HH11 Result of 

household 

selection in-

terview 

Completed (circle it after completing this interview and filling up all Qs)……… 01 

No household member or no eligible respondent at home at time of visit.…..... 02 

Entire household absent for extended period of time………  03 

Dwelling not found………… 04  

Refused for interview………… 05 

No female respondent to meet gender balance interviewee………. 06 

No male respondent to balance gender balance interviewee……… 07 

Non responsive HH:  Tear off the completed front two sheets. To select the replacement HHs, walk out 

of this house and go to the next households to the left only. Start a new questionnaire. 
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Section-D3: Household Characteristics 

 

 
 

 
 

 
 

Q. No. Qs Response Skipping 

HC1 Name of household Head: 
__________________________ 

 

HC2 Name of Interviewee: 
___________________________  

 

HC3 Who is interviewee? Household head  ……… 1 

Main collector of water…… 2  

Neither but Knowledgeable person…. 3  

 

HC4 Age of the Interviewee (completed yrs): 
 

 

HC5: Sex of Interviewee: Male………….           1 

Female………..…          2 

 

HC6: Can Interviewee read or write? Read and write……… 1  

Read only….…..… 2 

No, neither………… 3 

 

 

HC7: Total no. of household members: 
 

 

HC8: Total no. of females (15 and above age): 
 

 

HC9: Total no. of males (15 and above age): 
 

 

HC10: Total no of girls (0-14 years age) 
 

 

HC11: Total no. of boys (0-14 years age) 
 

 

HC12 Total number of Males and Females 

Cross-check (HC12=sum HC8 to HC11= HC7) 

If not, ask again to correct the error 

 

 

HC13: Are there any household members who have a disability 

/special needs? 

Note: Anyone with temporary or permanent difficulty in per-

forming WASH related activities. E.g. deaf (hard to hearing), 

deaf-blind, speech problem, mental disable, intellectual dis-

able, multiple disable, physical disable, elderly persons, etc 

Yes ……… 1 

No ……… 2 

 

2HC15 

HC14 If yes, how many people have special needs? 
 

 

HC15 What is the mother tongue/native language of the head of this 

household? 
Mother tongue:  _______________  

 

HC16 To what caste/ethnic group does the head of this household 

belong? 

Brahmin/Chhetri/Thakuri…….  1 

Janajati………  2 

Dalit………… 3 

Madhesi………  4 

Other (specify): 

________________  6 

 

HC17 What is the religion of the head of this household? 

 Religion:     _________________ 

 

  

DISTRICT ID: 
 

VDC ID: 
 

RWS SCHEME ID:  
 

HH ID:  
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Q. No. Qs Response Skipping 

HC18  

 

What kind of toilet facility do you have and members of your 

households usually use? 

 

Ref: If “flush” or “pour flush”, type of latrine, probe: 

Where does it flush to?  

Ask permission to observe the facility and observe it to verify 

the type of latrine.  

Flush / Pour flush (water-seal): 

Flush to piped sewer system......  01 

Flush to septic tank..............  02 

Flush to soak pit (single pit)...........  03 

Flush to soak pit (Double pit)...........  04 

Flush to open field/riverside........  05 

Flush to unknown place (do not know 

where)...........  06 
 

Pit latrine: 

Ventilated Improved Pit latrine 

(VIP)............ 07 

Pit latrine with slab.......... 08 

Open pit................ 09 

Biogas composting toilet....... 10 

ECOSAN toilet (use of urine only).. 11 

ECOSAN toilet (use of urine and fae-

ces)............... 12 

Tin/Bucket toilet............ 13 

No facility (open defection in bush, field, 

riverside, roadside, etc)........ 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14HC20 

HC19 Do you share this facility with others who are not members 

of your household? 

Yes............ 1 

No.............. 2 

 

HC20 What committee/group is responsible of sanitation and hy-

giene issues in your community? 

 

Ref: CHSAC is a action committee at ward or community 

level 

WUSC………… 1 

Ward level committee (CHSAC etc)… 2 

No group responsible of sanitation and 

hygiene issues at community level… 3 

Other (specify): 

________________________ 6 

 

Do not know………  8 

 

 

Section-D4: Water supply services at household Level  

Q. No. Qs Response Skipping 

HL1 Have you received private connection for your household or 

using community tap of the scheme?  

Private connection…  1 

Using community tap........ 2 

 

2HL3 

HL2 If you have private connection, where do you fill your drink-

ing water container (gagri) inside your dwelling or in the 

yard? 

 

Tap inside the house (code 1) mean connected tap in a room, 

kitchen, wash basin inside the residence house, not in com-

pound. 

 

Tap inside yard/plot/compound (code 2) mean private tap, 

not the community tap that located in house compound/yard.  

  

Inside dwelling/house…….  1 

Inside yard/plot/compound…. 2 

 

1HL6 

2HL6 

HL3 If you are using community tap, distance from your dwelling 

to the tap: 

 

Ref: Measure distance by pace. One pace is about 0.6m. 

If counted 100 pace = 0.6 * 100 = 60 meter. 

___ ___ ___     Meter 

 

HL4 If you are using community tap, Fetching time for one trip 

water collection: 

 

Ref: Fetching time mean total time taken to walk to the tap, 

queue, fill 20 litre water pot, walk back to home (write in 

minute) 

___ ___ ___     minute 
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Q. No. Qs Response Skipping 

HL5 If you are using community tap, How many households are 

sharing the same tap with you? 

___ ___  HH  

HL6 Water available for no. of months per year in your tap? 

 

Ref: Estimate breakdown time for repair works, water 

source depletion, landslides, etc if significant round the 

year ) 

 

___ ___     months/year 

 

HL7 Water available for no. of hours per day in your tap? ___ ___ hour/day 
 

HL8 Is there water available in your tap now? Yes........ 1 

No........... 2 

 

2HL610 

HL9 
Measure water flow rate in the tap and record millilitre filled 

and time in second: 

Ref: Measure tap flow using 2000 litre calibrated jar and 

stop watch. Fill the water from 1500 ml to 2000 ml in the jar, 

read exactly and record the time. Check faucet is fully 

opened while measuring the flow.   

_ _ _ _  millilitre _ _ _  second 

 

HL10 Quality of water in your tap in wet season? 

 

Ref: Ask the Quality of water in the tapstand. “Good Qual-

ity of water” mean acceptable by the household from their 

perception on taste, smell and appearance (appearance col-

our, turbidity etc). Ask whether always good, most of the 

time good, etc.  

 

Improved/unimproved sources: Possibility of contamina-

tion in the source will be taken from type of sources asked 

in the WUSC interview. HH interview will assess quality of 

water in their tap. “The highest level of service on quality 

of water (level-5)” will be defined by the use of improved 

source and always good quality in the tap in both wet and 

dry seasons. 

Never of good quality........... 1  

Rarely of good quality..............  2  

Generally of good quality........  3  

Most of the time of good quality... 4  

Always of good quality..............  5 

 

HL11 Quality of water in your tap in dry season? Never of good quality........... 1  

Rarely of good quality..............  2  

Generally of good quality........  3  

Most of the time of good quality... 4  

Always of good quality........  5 

 

HL12 Is there any HHs nearby community tap who are not al-

lowed to get the service? 

Yes……… 1 

No……… 2 

 

2HA1 

HL13 If yes, please specify, why? 

 

 

 

Ref: Might have own spring or well, did not want to pay for 

water, are probably marginalized one, etc 

S/he has  own spring or well 

nearby.......... 1 

S/he does not want to pay for water.........

 2 

S/he did not participate during construc-

tion of the scheme .......... 3 

Marginalized group.......... 4 

 

Other (Specify): 

______________________ 6 
 

 

 

Section-D5: Users Assessment on Social Accountability of WUSC 

Q. No. Qs Response Skipping 

HA1 Last year if WUSC held Annual General Meeting (AGM) in 

your scheme, whether it told users the amount of funds col-

lected and expenditure for O&M for the past year? 

Yes………… 1 

No……… 2 

Not held AGM........... 3 

 

 

3HA4 
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Q. No. Qs Response Skipping 

I do not know………. 8 8HA4 

HA2 Did any member from your household participate in the 

AGM meeting? 

Yes……….. 1 

No…… 2 
1HA4 

HA3 If you answered no, what was the reason for not participat-

ing? 

Did not know. No prior notice given 

about the meeting… 1 

There was no space available in the meet-

ing hall…. 2 

Could not attend due to work…… 3 

Meeting was not considered important 

enough to attend…. 4 

Other (specify): 

_______________________ 6 

 

 

HA4 How does your household usually get information about the 

decisions made in the WUSC related to O&M of the water 

scheme? 

 

(multiple answers) 

Notice displayed in WUSC office.. A 

Notice displayed in public place… B 

No notice displayed ………. C 

Notice spread verbally by WUSC mem-

bers via household visits……. D 

Other (specify): 

_______________________ X1 

______________________ X2 

 

 

HA5 Can you score level of water supply services provided by the 

WUSC? 

 

 

Very poor.............. 1 

Poor....................... 2 

Satisfactory ........... 3 

Good..................... 4 

Very good............. 5 

I cannot say……… 8 

 

HA6 Can you score participatory decision making of WUSC? Very poor.............. 1 

Poor....................... 2 

Satisfactory........... 3 

Good..................... 4 

Very good ............. 5 

I cannot say……… 8 

 

HA07 Can you score financial transparency of WUSC? Very poor.............. 1 

Poor....................... 2 

Satisfactory........... 3 

Good.................... 4 

Very good............. 5 

I cannot say……… 8 

 

HA8 Can you score services of VMW? Very poor.............. 1 

Poor....................... 2 

Satisfactory........... 3 

Good..................... 4 

Very good ............. 5 

I cannot say……… 8 

 

HA9 Can you score construction quality of scheme at the time of 

construction? 

 

(Quality of materials/pipes/fittings used and work) 

Very poor.............. 1 

Poor....................... 2 

Satisfactory........... 3 

Good..................... 4 

Very good............. 5 

I cannot say……… 8 

 

HA10 Can you score quality of repair/rehab works in the scheme? 

 

(Quality of materials/fittings used and work) 

Very poor.............. 1 

Poor....................... 2 

Satisfactory........... 3 

Good..................... 4 

Very good............ 5 

I cannot say……… 8 

 

HA11a If you are not satisfied with the current O&M of the scheme? Yes……… 1  
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Q. No. Qs Response Skipping 

 No…… 2 2HS1 

 

HA11a 

If you are not satisfied with the current O&M of the scheme, 

what in your opinion could be done to improve the situation? 

 

 

(multiple answers) 

Selection of new WUSC before the term 

ends…….. A 

Replacement of key members 

(chair/treasurer/secretary)…. B 

Training for the WUSC to increase man-

agement capacity….. C 

More general meetings by WUSC where 

users are provided information on plans 

and use of collected funds (transpar-

ency)…. D 

Training/external technical support to 

VMW … E  

Nothing can be done…… F 

If any other suggestion, specify: 

_________________________ X1 

_________________________ X2 

 

 

 

Section-D6: Water Safety Practices 

Q. No. Qs Response Skipping 

HS1 Who usually goes to collect the water for 

drinking and cooking purpose for your 

household? 

Adult woman (age 15+ years)……… 1 

Adult man (age 15+ years)……… 2 

Female child (under 15)………… 3 

Male child (under 15)…………… 4 

No need to collect water (private tap) …… 5 

Do not know……… 8 

 

HS2 Is anything done at your house to the wa-

ter to make it safer to drink? 

Yes…………… 1 

No…………… 2 

Do not know…………… 8 

 

2HS4 

8HS4 

HS3 What is usually done at your house to 

make the water safer to drink? 

 

Probe: Anything else? 

 

 

(multiple answers) 

Boil………… A 

Add bleach / chlorine……… B 

Strain it through a cloth………… C 

Use water filter (ceramic, sand, composite, etc)..

 D 

Solar disinfection…………… E 

Let it stand and settle……… F 

Other (specify): 

___________________________ X1 

_____________________________ X2 

 

 

HS4 Is drinking water stored in your household?  

Ref: If drinking water is kept in gagri, jar, 

filter, etc in the house/kitchen 

Yes ……… 1 

No……… 2 

 

2HW1 

HS5 May I see the main container where you 

store drinking water? 

Allowed to observe ………… 1  

Not allowed to observe……… 2 

 

2HW1 

HS6 Based on the observations of mouth of the 

container, circle the appropriate response 

code.  

 

Interviewer should check and observe by 

him/herself 

Container’s Mouth: 

        Wide mouth (≥10cm)…………  1 

        Narrow mouth (< 10cm)…… 2 

 

 

HS7 Based on the observations of spigot of the 

container, circle the appropriate response 

code.  

Spigot(tap): 

    Yes................ 1 

    No................. 2 
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Q. No. Qs Response Skipping 

 

Interviewer should check and observe by 

him/herself 

HS8 Based on the observations of lid of the con-

tainer, circle the appropriate response code 

 

Lid in use: 

Yes ….............  1 

No................... 2 

 

HS9 Is this container used only for storing drink-

ing water? 

 

Yes ................. 1 

No .................. 2 

 

HS10 Please show me how you carry jug/cup to 

take water from these containers. 

Observe and record: Ask to carry different 

empty jug/cup to observe how the empty 

jugs/cups are carried while going to fill wa-

ter from the container. 

Carries the Jug /cup from outside only (touching out-

side only or with handle)…......... 1 

Puts hand/finger inside the Jug/cup……… 2 

 

HS11 Please show me how you pour water from 

these containers for drinking. 

Observe and record: Ask to pour water 

from the container to different jug/cup they 

normally use. Observe and record how the 

water poured into the jug/cup.   

Fills from tap of the container……… 1 

Pours directly from the container……… 2 

Puts special cup (which is always kept with the stor-

ing container) inside the container and fills the 

jug/cup…… 3  

Puts the jug/cup inside the container…… 4 

 

 

Section-D7: Willingness to pay  

Q. No. Qs Response Skipping 

HW1 

 

 

Do you think a price can be charged 

for water service? 

Yes………… 1 

No…………… 2 
1HW3 

HW2 

 

If no, please say why not? 
_____________________________ 

 

HW3 

 

 

What do you think is the main ben-

efit of having water tap service? 

(Do not give options but circle all 

that are mentioned without prompt-

ing) 

 

(multiple answers) 

Dignity………… A 

Health……………… B 

Personal cleanliness……………… C 

Toilet use………………… D 

Hygienic living conditions (HH enviroment) …… E 

Vegetable farming…………… F 

Restaurant/other business……… G 

Livestock…………… H 

Other (specify): 

________________________ X1 

___________________________ X2 
 

 

HW4 Do you know who built the water 

supply of your community? 

Government…………… 1 

Donor…………… 2 

Government & Donor………… 3 

Community itself……………… 4 

All of the above………… 5 

Do not know……………… 8 

 

HW5 Did your household participate in 

the planning of the water supply at 

your community? 

We were aware of the plan before it was imple-

mented……………… 1 

We were involved in identifying community members 

who should be involved………… 2 

We attended meetings where the plans were made... 3 

We participated in making decisions about the 

plans…………… 4 

 



  Appendix 1 (35/38) 

 

 

Q. No. Qs Response Skipping 

Other, specify: 

________________________ 6 
 

HW6 Did your household contribute to 

the building of the water supply at 

your community? 

Yes………… 1 

No………… 2 
2HW8 

HW7 What did you contribute? 

(Circle all that are mentioned, if 

more than one) 

 

(Multiple Answer) 

Cash………… A 

Labour……… B 

Kind (land, source, materials etc)……… C 

Other (specify): 

___________________________ X1 

___________________________ X2 
 

 

 

HW8 Is there a tariff for the water sup-

ply? (If the answer is 2 or 3, say that 

the tariff can also be in the form of 

work or grain)  

Yes……… 1 

No …………… 2 

Do not know…… 8 

 

2HW24 

8HW24 

HW9 Do you know what the tariff is sup-

posed to be used for?  

(Do not give options but circle all 

that are mentioned without prompt-

ing 

 

(Multiple Answer) 

Operation/maintenance tools and materials……… A 

Repair tools and materials………… B 

Salaries for water management personnel and committee 

members………… C 

Office rent………… D 

Transportation and food expenses for personnel… E 

Saved for emergency works in the future……… F 

Other, specify: 

________________________________ X1 

________________________________ X2 

 

 

HW10 In what form is the monthly tariff 

you pay for the water supply facil-

ity? 

Cash……..….. 1 

Kind  ………. 2 

Labour ……… 3 

Cash and kind............ 4 

Cash and laour.............. 5 

Other (specify): 

______________________ 6 

 

 

 

 

 

HW11 What is the monthly water tariff 

amount?   

Ref: Convert it to monthly cash if it 

is paid in kind or seasonal 

Cash NPR/month:      ___ ___ ___ 

 

HW12 How often is the water tariff sup-

posed to be paid? 

 

When something is broken……… 1 

Regularly: monthly………… 2 

Regularly: other frequency……… 3 

Other (specify): 

_______________________________ 6 

 

 

HW13 Does your household pay the tariff? 

 

 

Yes………… 1 

Sometimes………… 2 

No…………… 3 

1HW15 

 

HW14 What is the main reason for not 

paying? (Do not give options but 

circle all that are mentioned with-

out prompting) 

(Multiple Answer) 

No service was provided………… A 

The service level was not worth the tariff…… B 

We use another free water supply……… C 

We are exempted from paying……… D 

We provide labour instead……… E 

We can’t afford the tariff…… F 

We don’t trust the user committee to use the tariff appro-

priately…………… G 

Other (specify): 

________________________________  X1 
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Q. No. Qs Response Skipping 

________________________________  X2 

 

HW15 Does your household pay the tariff 

when it’s due? 

 

Ref: Ask whether your household 

pay the tariff timely. 

Yes…………… 1 

Sometimes………… 2 

No……………… 3 

1HW17 

HW16 What is the main reason for not 

paying on time?  

 

(Multiple Answer) 

 

(Do not give options but circle all 

that are mentioned without prompt-

ing) 

 

We don’t have cash/grain when payment is due… 1 

We don’t have time to go and pay………… 2 

The responsible person of the household is not pre-

sent………………… 3 

The responsible person of the water supply is not present 

to make the payment to………… 4 

Other (specify): 

_______________________________  6 

 

 

HW17 Do you know how your household 

is charged for the water? 

 

 

 

Standard tariff per household……… 1 

Standard tariff per tap split between all households using 

the tap………………………… 2 

Based on quantity used (metered)…………  3 

Combination of standard tariff & quantity used…. 4 

Other (specify): 

________________________ 6 

Do not know……… 8 
 

 

HW18 Do different rates apply to different 

users? 

Yes…………… 1 

No…………… 2 

Do not know……… 8 

 

2HW20 

8HW20 

HW19 Which groups are charged lower 

rates? 

(Multiple Answer) 

 

 

Government………… A 

Business…………… B 

Poor………… C 

Dalit…… D 

Janjati………… E 

Bazaar area………… F 

Private taps………… G 

Community taps……… H 

Other (specify): 

_________________________ X1 

_________________________ X2 
 

 

HW20 Would you be willing to pay a 

higher tariff? 

Yes……………… 1 

No……………… 2 

Do not know………… 8 

 

2HW23 

8HW23 

HW21 If you could have a better service by 

paying a higher price, which would 

you choose?  

 

(Read the options but only circle the 

one considered most important) 

 

Regular and reliable water supply service ….. 01 

Better water quality…………… 02 

Community tap nearer the house…… 03 

Household tap(Private connection)………… 04 

Higher flow rate……………… 05 

Taps that don’t leak…………… 06 

Water 24 hrs/day……………… 07 

Water 12 months/year………… 08 
 

 

HW22 What is the maximum amount that 

you would be willing to pay per 

month for the improved service that 

you named?  

(Clarify the hypothetical scenario: 

the improvement chosen in the pre-

vious question will be made, but the 

price will go up. Ask respondent to 

also think about their earnings and 

                              

 

 

 

___ ___ ___ ___    NPR /month 
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Q. No. Qs Response Skipping 

other expenditures, and give the 

highest price that is actually possi-

ble to pay)   

HW23 Which problem makes you un-

happy to pay for the service?  

 

(Multiple Answer) 
 

(Do not give options but circle all 

that are mentioned without prompt-

ing) 

 

Water quality deteriorates………… A 

Supply is intermittent – you don’t know when water is 

available……………… B 

The flow rate is too low…………… C 

Some households are getting better service while paying 

the same price…………… D 

Some households allowed to use the supply despite not 

contributing to its construction……… E 

Some households allowed to use the supply but 

shouldn’t because of caste/ethnicity……… F 

Tariff money is being misused…… G 

Other (specify): 

__________________________ X1 

__________________________ X2 
 

 

HW24 Which statement do you agree with 

the most? (Read all options and re-

read if necessary) 

I am the owner of this water supply……… 01 

My family is one of the owners of this water sup-

ply…………………………… 02 

The whole community owns this water supply….. 03 

The user committee owns this water supply…….. 04 

The government owns this water supply…… 05 

The donor owns this water supply……… 06 

Other (specify): 

_____________________________ 96 

 

 

HW25 What are the priorities for spending 

in your household?  

(Circle the most important) 

Water supply tariff …………… 01 

Education……… 02 

Healthcare…………… 03 

Food………………… 04 

Fuel ………………… 05 

Transport………… 06 

Clothing, uniform…………… 07 

Household utensils…………… 08 

Toilet emptying……………… 09 

Rent …………… 10 

Other (specify): 

____________________ 96 

 

 

 

 

 

HH10B Record interview end time:                       :                                  (in 24 hr. format)     
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Verification of completed questionnaires by supervisor in the field 
 
It shall be verified by the supervisor in the scheme area before leaving for next scheme survey. 

 

DATA ENTRY INFORMATION (double entry): 

EE1: NAME OF DATA ENTRY PERSON 1:  

___________________________________ 

EE2: DATE OF ENTRY:      

  __ __  / __ __  /  20 __ __                (dd/mm/yyyy) 

EE3: NAME OF DATA ENTRY PERSON 2:  

_____________________________________ 

EE4: DATE OF ENTRY:        

 __ __  / __ __ /  20 __ __ 

 (dd/mm/yyyy) 

 

Field supervisor’s 

code: 

 

Date: __ __  /  __ __  / 2015 Time: __ __ : __ __     (24hrs) 

SC1:  Checked: All Questions filled by Enumerator  

Ref: Verify all household level questionnaires (ANNEX-4) whether all Qs are 

filled up by the enumerators and is complete. 

Yes ............ 1 

No............ 2 

SC2:   Checked:  Reliable data collection indicative Qs 

Ref:  Check for responsive interviewee and non-responsive strategy applied. 

Verify Q.No. S1, S2 and S3 at least one has “yes” response.    

Yes............ 1 

No............ 2 

SC3:  Checked:  Reliable data collection indicative Qs 

Ref: Check total household members are correct. Check:  HC7 = sum (HC 8 to 

HC11) = HC12. 

Yes............ 1 

No........... 2 

SC4:   Checked: Reliable data collection indicative Qs 

Ref: Check data about level of services received by the households (section-4, 

HL1 to HL11) carefully whether answers looks reliable and consistent with Qs 

at WUSC.    

Yes........... 1 

No............ 2 

SC5: Verified all Qs are filled up, received and filed by the supervisor 

Ref: Verify whether all Qs are filled up, received and filed by the supervisor. 

This is approval of the supervisor. 

Yes............ 1 

No ............ 2 

SC6: SUPERVISOR’S OBSERVATION NOTE (IF ANY): 

 
_______________________________________________________________________________ 

 

_______________________________________________________________________________ 

 

_______________________________________________________________________________ 
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Appendix 2. Field data schedule and conducted 
interviews  
 
Nepal Red Cross Society 19.3.2015, Kathmandu: Interview with Mr. Dharma Pandey 

(Chief of Disaster Department of Nepal Redcross Society). 

 

DWSS 19.3.2015, Department of Water Supply and Sewerage in Kathmandu:  Interview 

with Mr. Sunil Kumar Das (Deputy Director General) and Mr. Ujwol Prajapati. 

 

Bisaltar 21.3.2015, Devchuli Municipality: Focus group discussion with Bisaltar WUSC 

and a transect walk. 

 

Bisaltar 22.3.2015, Devchuli Municipality: Focus group discussion with Bisaltar WUSC. 
 

Devchuli A 22.3.2015, Focus group discussion with Devchuli A WUSC members.   

 

Devchuli Municipality office 22.3.2015, Devchuli Municipality: Interview with Mr. Hari 

Prasad Chapagain (Acting Officer). 

 

Devchuli Health Post 23.3.2015, Devchuli Municipality: Interview with the Siva Parajuli 

(Junior Health Post Officer). 

 

Dhuwad 23.3.2015, Dedgaun VDC: Focus group discussion with Dhuwad WUSC. 

 

Dhuwad 24.3.2015, Dedgaun VDC: Focus group discussion with Dhuwad WUSC and a 

transect walk. 

 

Jousimachuwa 25.3.2015, Dedgaun VDC: Focus group discussion with Jousimachuwa 

WUSC and a transect walk. 

 

Dedgaun FCHVs 26.3.2015, Dedgaun VDC: Focus group discussion with female 

community health volunteers. 

 

Dedgaun Health Post 26.3.2015, Dedgaun VDC: Interview with Ms. Sarita Kharel (Aux-

iliary Nurse-Midwife), Mr. Pushpa Khanal (Rural Health Worker) and Ms. Binita Khanal 

(Auxiliary Nurse-Midwife).  

 

Dedgaun VDC office 27.3.2015 Dedgaun VDC: Interview with Mr. Narayan Ojha (Vice 

Officer).  

 

Jousimachuwa 27.3.2015, Dedgaun VDC: Interview with Jousimachuwa key person 

Ganga Bahadur Rawal. 

 

BahaKhola 28.3.2015, Rakuwa VDC. Focus group discussion with BahaKhola WUSC. 

 

BahaKhola 29.3.2015, Rakuwa VDC. Focus group discussion with BahaKhola WUSC 

and a transect walk.  
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BahaKhola 30.3.2015, Rakuwa VDC. Focus group discussion with BahaKhola WUSC. 

 

Rakuwa Helath Post 30.3.2015, Rakuwa VDC: Focus group interview with Nainikale 

Thapa (Auxiliary Nurse-Midwife) and Umesh Prasad Das (Auxiliary Health Worker) 

 

Mihukaram 31.3.2015, Mithukaram VDC: Focus group discussion with Mithukaram 

WUSC. 

 

Mithukaram 1.4.2015, Mithukaram VDC:  Focus group discussion with Mithukaram 

WUSC and a transect walk. 

 

Mithukaram Dalit 1.4.2015, Mithukaram VDC:  Focus group discussion with a Dalit 

group. 
 

Mithukaram VDC 1.4.2015, Mithukaram VDC:  Focus group interview with Mrs. Gita 

Kandel (Social Mobilizer) and Mr. Rabindra Kandel (Political Party Representative). 

 

Mithukaram Health Post 1.4.2015, Mithukaram VDC:  Focus group interview with Ms. 

Fulmaya Kandel (Auxiliary Nurse-Midwife), Mr. Tara Chandra Yadav (Auxiliary Health 

Worker) and Ms. Sabitra Kandel (Office Assistant).  

 

Mithukaram women’s group 1.4.2015, Mithukaram VDC:  Focus group discussion with 

women in Mithukaram. 

 

Mithukaram VMW 2.4.2015, Mithukaram VDC:  Interview with Mithukaram scheme 

VMW Manilal Thapa.  

 

WSSDO 3.4.2015, Parasi: Interview with Water Supply and Sanitation Divisional Office 

of Nawalparasi representative Ram Chandra Kafle (Divisional Chief Engineer).  

 

DDC 3.4.2015, Parasi: Interview with District Development Committee representative 

Lal Krishna Sharma (Local Development Officer). 

 

Soil Conservation Office 3.4.2015, Parasi: Interview with Mr. Shyam Sundar Shrestha 

(District Soil Conservation Officer) and Mr. Sambhu Prasad Nepal (Soil Conservation 

Assistant).  

 

 


