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The study analyses the frequency of natural hazards and their impacts on wate
service functionality in rural communities of Nepal. The study sample consigtsat{
scale gravitybased water supply schemes that were implementbé idistrict of Nawal
parasias part of the Rural Water Supply and Sanitation PrgifétSSP) RWSSP wa:
the first water and sanitation related development cooperation project of Hmldegal
and it was implemented 1902005.

The study uses vulnerabiligapacityframework to analystactorsthatenablehazards tc
turn disasters or mitigateazard impacts and help the water usenmhaintain the servic
functionality. The study revies also RWSSP reports to analyse the actions the p
took to ensure the longrm sustainability of rural communityased water supply servic
regarding the risk of natural hazards and disasters.

The study findings reveal that natural hazards arenemmevents in the study area. Es
cially flooding and landslides cause harm on the water supply services during the nr
season when the area faces extensive rainfall. These hazards contribute to physice
of the scheme structures, worsening watality due to flood waters, mud and debrit
well as pipeline blockages and depletion of flow. Bacteriological contamination of
is an oRgoing problem in the studied schemes and not limited only to the monsoon :
Water contamination contribeg to wateborne disease such as diarrhoea and inte:
worms.

Steep topography and vulnerable exposure of the scheme infrastructure, poor g
raw water, poor source protection, absencgaiér purification technologyoor practice
of househtal water treatment and poor quality of repair works are factors that cont
to most of the waterelated disasters in the area. Many of these issues could be
with simple and lowcost solutions. Based on the findings,addition to the access
water servicefRWSSP ha contributed positively timstitutional development in tretudy
area and many of the established institutions contribute actively to the maintenanc
water supply services still today. In addition to the institutional stppnproved infra:
structure protection, awareness raising in water safety issues, promotion dfeedeen
and improved capacities in maintenance and repair works would contribute to im
disaster management in tekeidyarea.
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Tutkimuksessanalysaiiin ymparistdhasardieryleisyytta ja niiden vaikutusta maaseuc
talousvesijarjestelmien pitkan aikavalin kestavyyteen Nepallsgkimusaineistomrmuo-
dostaa Suomen vuosina 192005 implementoimaRural Water Supply and Sanitat
Project RWSSB -hankkeen talousvesijarjestelméat Nawalparasin maakunnassa.

Tyossa analysoitiipaikallisia tekijoitd, jotka mahdollistavat ymparistdhasardien neg
viset vaikutukset talousvesijarjestelmien toimidaelietai estavat naita vaikutukgiaaut-
tavat jarjestelmien yllapidossautkimuksessautkittin myos RWSSPRhankkeen projek
tidokumentteja analysoiden projektin toimenpiteita ymparistoriskien hallinnan suht

Tutkimus osoittaa, ettd ymparistdhasardit ovat hyvin yleisia tutkimusauégltyisest
tulvinta sekd maavyorymat aiheuttavat ongelmia talousvesijarjestelmien toimivt
monsuunisateiden aikaan. Nama ymparistdhasardit johtavainiresitruktuurin rikkou:
tumisiin, veden laaduheikkenemiseenputkien tukkiutumiseen seka vedegirtaukser
heikkenemiseen. Tutkimuksen mukaan talousvesijarjestelmien kayttdman raak
mikrobiologisesti huono laatu on yleinen ongelma, joka ei rajoitu vain sadekauteen.
vedenlaatu aiheuttaa vesivalitteisia tauteja kuten ripulia ja suolisianat

Tutkimuksen mukaayyrkka topografia, vesinfrastruktuurin riskialtis sijainti jyrkilla rin
teilla, raakavedeheikko laatu, heikkotai olematon vesilahteidesuojaus, vedenpuhdi
tusteknologioiden kayttamattomyys niin yleisesti kuin kotitalouksis&dé girjestelmar
korjaustoimien heikko laatu ovat tekijoif@tka vaikuttavat useimpiin talousvesijarjes
mien ongelmatilanteisiin. Monet néista haasteita olisivat kuitenkin ylitettavissa edt
ja yksinkertaisilla atkaisuilla. Tutkimuksen mukaatalousvedensaatavuuden lisak
RWSSP vaikutti positiivisesti erityisesti institutionaaliseen kehitykseen projektialt
ja useat projektin aikana perustetut instituutiot ovat vielakin toiminnassa yllapitaen
telmien toimivuutta. Naiden instituutden yllapidon sek& tukemisen lisaksi, paranr
infrastruktuurin suojaus, tiedon lisddminen vedenlaatuasioissa ja vedenpuhdistus
gian kayttaminen sekd paremmat resurssit infrastruktuurin korjauksessa ja yllapidt
rantaisivat paikallisten taloussijarjestelmien laatua ja kestavyytta seka ymparistori
hallintaa.

Avainsanat Vesihuolto, Kehitysyhteistyd, Nepal, Kestavyysnparistoriski
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project six student researchers evaldates longterm sustainability afhe achievements
of Rural Water Supply and Sanitation ProjRWSSP)that was implemented in Nepal
between 1990 and 2005. The studeseagchers have designed their research topics and
study designs individually and independently. This particular reseaalyzeghe im-
pacs of natural hazards on the lotgrm sustainability of RWSSBuilt water supply
services and thabilities of the vater userso cope with the threats. The research com-
bines quantitative and qualitee data to draw conclusions tife current sustainability
status ofthe RWSSRbuilt watersupply servicesand gives recommendations wiat
couldbeimprovedin the currehand futureVASH-related development cooperation pro-
jects of Finland regarding the threaf natural hazards.
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odology.As an engineering student, | had nahga experienceniqualitativestudy meth-
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Travelling, obseving and interviewing peopia a foreign country through an interpreter

IS not an easy task and definitely a challenge.résearch project taught me a lot about
interviewing techrgs 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 prdjécise this
project gives me good experience in conducting field research in a developing country
environmenusingboth qualitative and quantitative research methods.

Many people have helped me on jberney to accomplish this project. Special theatk
my advisor Juho Haapala for his suppgdod advicend péience with this eterngdro-
ject Big thanks to my Professor Olli Varisr his support andor accepting to bmome



my thesis supervisofmhanks also tMarko Keskinen for his gmd ideas, suggstions and
support
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and for thdinancial support to conduct my field triglso thanks to Jari Laukka for good
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Rautanen for her support and informatsbraringduring theproject.Big thanks to Venla
Pesonen, Anna Lukka and Emma Hakala for the valuable peer support. | wish you all the
best for the futureThank you also Maga vesitekniikan tuki ry for funding my research.

Thank you Tuula and Kari kki for tolerating my distresand periodic collapsesong
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future. You are a vg special person and | could riz# more grateful for getting to know

you in this life.
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1 Il ntroduction

Thisisama s t e r avsttent biatlee sequest o Finlandbased nofgovernmentor-
ganization(NGO) Waterfinns ry as part of thdawalparasi ad Palpa Disicts Sustaina-

ble Water Supplyrad Sanitation pject(NAPA WASH). The thesigontains an evalua-
tion study thais based on a field assessmeomductedn the beginning ©2015 in the
district of Nawalparasi, NepaAPA refers to the districts of Nawalparasi and Palpa that
are located in the Lumbini zone in the Western Development Region of ep@ASH
refers to water, sanitation and hygiene that the project aimstwope Nawalparasi and
Palpa are two of the districts, in which three Rural Water Supply and Sanitation projects
(RWSSP I 1ll, referred as RWSSP) funded partly by Finland took place between 1990
and 2005According to the RWSSP documentsg bverall objectiveof the projectwas

to establish sustainable commuHitgsed weer supply and sanitation in itsplementa-

tion areagRWSSP,2005. For practical reasons, this study is limited to covdy ¢he
district of Nawalparasi and gravityased water schemgBlAPA WASH, 2014).

The NAPA WASH project is planned and implemented in cooperation with a Nepalese
company Centre for Appropriate dlenology 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 ofthe rural communitybasedwater supplyand sanitationn Nepal The
project consists of three components, of which two concentmatamacity bilding ac-
tivities in village and districtlevel institutions.These components run alomgth the

field assessmembdependentlyand are thus not treated in more detail in this document.
(NAPA WASH, 2014).

The thirdNAPA WASH componentonsists of aiéld assessment, whitias an objective
to evaluate the current status of RWS&Ht gravity-basedwater servicesas well as
factors that have hagither negative or positive impaain the longterm sustainability
of RWSSP results and achievemeiiise hird component is limited to cover only water
supplyserviceissues and thus sanitation is not covered irstiidy The field assessment
is conducted by the Nepalese partner organizaliaiN and volunteerind-innish and
Nepalesestudent researchers.

Sustainability is a wideoncept when it comes to water servigectionality. The water
users may struggle with very different challenges covering institutional, technical, eco-
nomic, social and environmental issues in their attempts to operate and ntamsain
vices. NAPA WASH aims to provide with a comprehensive analysis of the factors influ-
encing WASH sustainability in NepaTl'he study aims to identify both common difficul-
ties and threats to therwicefunctionality as well as successful practiced atrategies

to maintainthe functionality and to overcome difficultie@NAPA WASH, 2014). The

six volunteeringstudentresearchers all have differeresearcHocus and thegollect in-
formation ondifferent dimensionsf sustainabilityfrom institutiona, social, operational
and economic aspects to environmental thréBlBPA WASH, 20141). All in all, the
project can be considered as a pilot effegardinggrassroots-level evaluation oWvater
supplyservices ten or more years after the donor prajgetvention. (NAPA WASH,
201%).



1.1 Research purpose

The NAPA WASH field assessmemesponses to twimportantresearch needs. First of
all, it responssgto the need foconcrete and grassotsbased evaluationf eheresults of
the Finnish developmeitid. Secondly with its focus onwaterservicefunctionality, it
responses to the need to understandehsons behind thecknowledgedunctionality
challenges ofherural water supply servicaa Nepal

Thirdly, this particular evaluation studsespamses to the neetb understand the fre-
guency, impacts and impgance of natural hazards thewater servicdunctionalityin

rural Nepalese communitieNatural hazards angotential threats facing human society
that originate imature(Smith K. & Pentlg D. N., 2009 and disasters are realizations of
hazard threatdNepal is considered being highly hazard as well as climate change vulner-
able countryStill, most of the information on hazhimpacts angp e o p| e 6 sasr e s p ¢
well asdisasteirelatednational policies andtrategiesoncentrate on meggcaleevents
whereaghe impacts of smalcale hazards remain largely unknowhis has led to a
situation, in which most smadicale hazardand disasterseemain undocumented attae
peoplethat facethem are left largely to cope on their ownThis particularevaluation
studyresponses to the need to investigatgether environmental pressuggaya role n

the potential functionality and maintenance challengethefural watersupplyservices

in Nepal what kind of impactslo these pressures have on the service functiorzaddy

in case offunctionality disruption, whether and by what means the water @seible

to maintain the functionality of their servieéd comprehensive explanation of the re-
seach needs behind this particular studgiigen in the following chapter.

The research purposecan be summarized in the following questions:

Do natural hazardsonstitutearisk onthe functionality ocommunitybased ruralvater
supplyservicesin Nepal?What kind ofnatural hazardsonstitute a risk, how frequent
andharmfularetheseevents andvhat kind of impacts they have on thendgcefunction-
ality?

What kind ofresources do the communities hold and what kingupport do thg get
from outside ators such as governmental institutidnsmanage hazards and disasters
Is their management of natural hazards successfuhi@nthey able to maintain the ser-
vice functionality?

What actions diRWSSPtake to ensure the lortgrm sustainability of ruralommunity
based water supplservicesregarding the risk of natural hazaraisd disastefs Have
these actions been sufficient to ensure the-teng sustainability of the services?

1.2 Importance and m ain audiences

I n addition t o tebearshf findiags the NAPA WASH éetdiassess-t h e
mentwill be published in a separateportby WaterFinns ryThe report willpresentan
analysis based aime quantitative survey results as well as all the six qualitative studies
that analyze the longermsustainability of RWSSP covering differatimensions of sus-
tainability. Finland has been present in Nepal implementorgmunitybased water and



sanitationprojects since the 199@Embassy of Finland iiKathmandy 2007)and the
projectcomplemerd thepast and ongoingupport of Finland in Nepal.

Hopefully, he study will provide thetakeholdersf theongoingWASH-relatedprojects

of Finlandwith better understanding difie factors that may impact thieiture sustaina-
bility of projectachievementsHopefully, the studywill alsohelpthe Nepalesaational
institutions to tailor their patiesto better respontb the needsof the WASH sectorin
addition, the study will add reliable evaluation dat@utthe Nepalese watesupply ser-
vicesand it will improve the general understanding of factors that would need attention
in order to ensure safe water and sanitation in rural Nepal.



2 Researomh ecxxt

This chapteputsthisresearch project in its conteatd gives background information to
the readerghat might not be familiar with the operational environnedrihe study The
chapter starts with a more-depth analysis of the research needs followed by an
introduction tofour studyrelatedthematics:Nepal asoperational environmentVASH
sector of Neal, disaster risk managemepblicies in Nepal and basic information of
RWSSP

2.1 Introduction to the research needs

2.1.1 Call for evaluation

The mosttommon unit of actiomi development cooperation ipeoject. In bilateral aid
the projecthas been thenost common aid unit already for decadBeifikka R., 201p
and alsahe supportof MFA for most of the FinnislNGOssuchas the Waterfinns rys
projectbasedAccording to DegnbeMartinusseandEngbergPederser{2003) despite

of criticism, projects hae maintained their popularity in aid as they easy especially
for the donorsFirst of all, aprojectusuallyhas a clearly definetimeframe and activities:
theproject starts and the project enBer donors, projects enable setting clearly defined
targets and goals that can be monitored, evaluated and reported throughout the project.
Through projectshte donos can choose to supports directly ahigkind of development
activities that ee in accordance with the dosor ogeats and developmentdapolicy.
Also, projects with their clearly set targets ensure tltatois can demonstrate efsio
stakeholders that the mgnkas been used efficiently by presentilaga orproject activ-
ities and resultsThe usually short timefranod projectsgivesthe donoralsothe freedom

to finish the cooperation fagt casesomethingdoesnot work out as wishedDegnbot
Martinusse J. & EngbergPedersen R2003.

The criticism agairtsprojects is often connected withe usually short project timeframe,
which canleadto low sustainability and witthe load of bureaucracy that projects usually
comewith. Sustainability and lorterm change is one of the biggest concerns ofrihie p
jectapproachprojects are usually able to shgaodresultsby achievingtheirimmediate
goals that are easily measureddog-setindicators butvhether the relatively shetérm
projects can contribute td@ng-term change is usually difficuid follow and less studied
by the donors(DegnbotMartinussesl. & EngbergPedersen R2003.

Development cooperation projects have maintained their popularity as the most common
work unit of aid but the discourse around the pregggroach has changed its emphasis
from time to time. As Ritva Ramentkdkskumtds r €
shows, the current hot topics regarding development cooperation projects have to do with
their effectiveness and resutisentation. This means that the money spenaioaid

project needs to be used efficiently and the moneg miseds tdead to the wished, pre

set results. Especially in cases, I n whi
the project results should be objectively monitored, evaluatedepodied to the general



public in order teenable the general evaluatiditioe aid efficiency. (Reinikk&., 2015).
According to MFA:

fiEvaluations 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 amdse these lessons when planning future cooperdiiai-

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 cooperationpapr opr i at (MBAN2O15l s ed . O

Reinikka writeghat in development cooperati@valuationis essentiato provideinfor-
mation for learningAt its best, evaluationgrovide withobjective data and evidente

tell what worksin development cooperati, what does nadnd why.Reinikka states that
accountability is especially important in foreign aid, in which the aid beneficiaries and
the donors (taypayers) live far from each other. According to Reinikka, the tax payers
have the right to know whateir tax money is used for, if it is used efficiently and for
real results. To fulfil this need, aid should be evaluatedrésultsoriented way anthe

aid achievements should lbemmunicated effectively and interestingly to the general
public. ReinikkaR., 2015.

Lately, the quality ofthe developmentid of Finlandhas 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 aryg Ipecuse of some crit-

ical out comings regarding the FinnishaidqualRy. t va Rei ni kkads r ep:¢
theFinnish Parliament, Eduskunta, requeddeA to commission an independent review

about the effectiveness, reswdtsd impact otheFinnish aid(Reinikka R., 201 Another

example of a recent out coming that received a lot of media attention in Finlartidewas

for mer di pl omat Mat ti Kaariji2inenobés book
(2015) in which he questioned the results of Finraghand the aid industry in general.

Reini kkads report tackles the same t hema
aid lacks good quality target setting, monitoring, evaluation and reporting. Kéariainen
goes further in his critics stating thahfish development coopaion has noted tothe

wished resultgKaariainenM., 2015).Reinikka takes a more positive approach to the
prospects of aid but writes that without more robust, resignted approach, it is im-
possible to credibly discuss whet 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 Finsh aid are often thin on impacts, too descriptive, and lack evidence.
Reinikka writes thatspecially in the difficult economic situatipim whichdevelopment

aid faces a lot of criticism, it would be important that the public can access neutral, trust-
ale information to base their opinion oRRdinikka R., 201p

Regarding RWSSP, no comprehensive evaluation has been made sipcgetieom-
pletion report in 2005. The pexgt is mentioned in two MF& val uati on r e
Finnish Development Cooperabn i n t he MARRB6LO0Feandr aThH
Program bet ween HKFA 2082). dhese matumBnescaver RWSSP
only slightly; the fonewnfshe jewels mthé coowrsbinsWS S P |
devel opment (p.c36)o Presecand dozument only gives a summary of the

main components ®WSSP without further analysis i$ results. A better analysis of

the project sustainability is given in the annual and review documents of each project

P«
e
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phase. Bth the eview report of tb phase Il (1998)s well as theampletion report of

the project(2005) analyze the project success covering thematic areas of institutional,
financial, technical, environmental and social sustainabilityese reports have been
written immediately aftethe completionof the second anthe third project phaseand
represent thus the immediate project resuNs. summatre evaluation about the long
term result@nd sustainabilitpf the project achievementgluding grassootslevel wa-

ter user experiems has been conducted since the completion of RWSSP

NAPA WASH acknowledges ther@wbacks in théinnishevaluation culturend con-
siders itself as a pilot effort in assessing the {wrg results othe Finnish WASH-
related developmemoperatiorprojectsin Nepal According to theNAPA WASH pro-
ject document, efforts to ensufer examplethe operation and amntenanceof the
RWSSPbuilt water supply services long-run have been modeand feedbackonsid-
ering the scheme functionality and the chaleh¢poperate andnaintain the schemes
has not been collectdry Finland.(NAPA WASH, 2014). These claims resonate with
Rein k k a 6 s 1 this fankrigldnd lsas nobeen actively following the lontgrm sus-
tainability of the outcome®f its developmentooperationprojects especially on the
grassroots 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 responsibie for
operation and maintenancetbgir water supply servicesn the projectsfunded by Fin-
land,the main responsibility for theessziceoperation and maintenance is given to a group
of selected water users called the Water Users and Sanitation Comiitd&L]. The
Committee is selected by the Local Water Wgessociation, which involves all the water
users of eaclvater supply schem&itill, there is not muclgrassrootslevel information
available orthe longterm sustainability of this communityasedapproach nor has Nepal
collected systematic feedbackrimdhecommitteesAccording to th&VASH Sector Sta-
tus Reporpublished in 2011 bthe Ministry of Physical Planning and Workthe moni-
toring of WASH systems in the country is weak and there is nateagdector assessment
available covering the many agenaieanaging the systemsformation related to water
quality, service level, tariff systesrand hygiends not systemically collected and the
country lacks systematic monitoring tfie scheme perforance Also, the information
available is not used efficiently annual planning processneither athedistrict norat
thenational levels(Ministry of Physical Planning and Work2017).

Nepal has set@ational target for universal access to wated sanitation by 201Based

on the latest National Management Information Profbetestimatedountrywide water
supplycoverage in Nepal i83.6% (2014), whiclexceedthe Millennium Development
Goalof water supply coverage (72 ¥linistry of Urban Development, 2014Accord-

ing to the WASH Sector Status Report by the Ministry of Physical Planning and Works,
it is commonly known that thevater supplycoverage figures do not reflect teector
realities on the grassroots as monitoring fectiondity and quality of the servicesis
limited. Based on the2011 report,the water and sanitation coverage differs widely
betweenurbanand rural areas but also between differ@evdopment and ecological
regions as well as the ethnic grougdinistry of Physical Planning and Work2011).
The ministry of Urban Developmeiational Management Information Project report
estimates thatlhough the water supply coveraigereported being as high 88.6 %,
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only about one fourtbf the water sudg schemes fully functional(Ministry of Urban
Development, 2014)[he functionality status of the existingaterschemes is presented
in thefigure 1

WATER SUPPLY SERVICE FUNCTIONALITY STATUS |
NEPAL (201)2

40 36.1%
35
30
25.4%
25
19.8%
X 20
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10 9.2% 8.6%
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0
Well-functioning Need minor Need major Need Need
repair repair rehabilitation  reconstruction

Figure 1 Water servicduncionality status in Nepal in 2012Ministry of Urban Devel-
opment, 2014).

Anothe recent study covering WASH functionality issues in Napahe nationwide
World Bank modalitystudythat issurveyingthe functionality of rural WASH facilities
and servicesThe study was conducted between 2012 and 2018 pnavides thus rela-
tively current info about the water and sanitation situation in Nepal. According to the
study,in terms of institutional functionalifyonly about one third of th&94studied
schemeshadsome institutional structures suak activeVUSC or village maintenance
worker stillpresentAmong the reasons for system functionality problems the low man-
agerial and technical skills andadequate managerial skills\WlUSCswere most often
mentiored, followed by the absence of the village maintenanaeéerand helack of
proper maintenancasupport servicesFactors such dscationand age also haalclear
correlationasolder and more remote schenseemed to haveore functionality prob-
lems Natural céamities and source depletion didt comeout as verycommoncauses

for functionalityproblems in the studied schem®sll, natural calamities were the reason
that most likely made the schen®sfunctionalamong all the reasons for functionality
problems. According to the study, the schemectionality wasfor alarge part deter-
minedby elements suchs region geographyschemeageand size not so much on the
initial schemedonoror realizer (FCG International, 2013).

The NAPA WASH field assessment aimstmplement and build on recesttidies, such
asthe National Management Information Projant the World Bank study, by deepen-
ing the understanding ofhe factors that affect the lorigrm watersupplyservice sus-
tainability in rural Nepal The studywill also addres knowledge gapsfteby the World
Bankstudyby providing further insighinto thew a t e r expesi@nces a@nkerceptions
of thereasons behind tHfanctionalitychallenges(NAPA WASH, 2014).



2.1.3 Hazard-prone Nepal and bias of scale

For its fragile geology and steep tgpaphy, Nepal is prone to various natural hazards
(Baruwal A, 2014. Nepalis ranked among the 20 most disagiesne countries in the
world and among the top fiveountriesmostvulnerable tathe impacs of the climate
changeMultiple hazards ta& placefrequently in Nepal such as floodandslides, fires,
epidemics, avalanches and earthquaf&sian Disaster Reduction Center, 2DIdepal
also ranks high in vulnerability to watezlated disasters being the 7th country in the
world with most deaths selting from floods, landslides and avalanches combined and
the &h countryfor the floodrelaed deaths alone between 1988 and 2@&rthe 75
districts of Nepal, 49 are prone to floods and landslides, Nawalparasi inclBdeawal
A.,2014. TheNational Stratey for Disaster Risk Managemeruncludes that thegrop-

erty lossthat Nepal faceslue to disasterannuallyputs burden not only on individuals
but also on the overall economic development of thattg@Ministry of Home Affairs
2009.

As itwas mentioned in the intdoiction chapter, the challenge with the concepltsazard

and disaster is that they are usually taken for nst&g events. fis is often the case

among the academic and the political world as well as the general publibiashe

evident wherstudying how some dhe mostsignificantinstitutionsof the fielddefine
disastersThe United Nations Office for Baster Risk Reduction defindsi s asaer a
serious disruption of the functioning of a community or a society involwidgspread

human, material, economic or environmental losses and impacts, which exceeds the abil-
ity of the affected community or society to cope using its own resoarces. ( UNI SDR
2007). One of the widely used international disaster databaseB&AMby the Centre

for Research on the Epmd@logy of Disasters accepts only disasters into its database
that fulfill at least one of the following criteria: 1@ more people reported dedd)O

people reportedffected,a call br international asstanceor declaration of a state

of emergencyEM-DAT, 2009. What is common to these two definitions is that they

both emphagie largescale eventghe lack @ local capacity to cope with the eveard

the need for external assistance. These idiefiis undermineheavily the capacitie®f

local communitiego face disasterand emphasize tegpown approaches in disaster re-
sponse(Shrestha S. & Gaillard J.2015.

Classificationof only largescale eventsan causenisunderstandingshen trying 6 un-
derstandhe big picture ofdisaster impacts. Shresta and Gaillard have compared EM
DAT disasterdataof Nepalagaing another database Desinventiaventory system of
the effects of small and medium impact disastevi)ch collects data from widerange

of sources,such asrelief and aid agenciegmergency management agencasl
local press oegerage. Thegompared data betwedme years 1990 and 2012 and found
out that the total numbef recorded small and mediuwirsastrous eventsrer the studied
yearsin Nepal wasaround 380 times greater thidne number ofarge events the coun-
try. What is interesting is thaaccording toShresthaand Gaillard, the total estimated
financial loss fronthe recorded small and mediuhsastersvasabout2000 timesigher
than from the large disastarger the same periodSkrestha S. & Gaillard J.22015.

Shresta and Gaillard write thatis unfortunate that despitd the significantmpact on
communities, smalkbcale disasters have remed largely unrecognized science, policy
and practic€Shrestha S. & Gaillard J.2015. Wisner and Gaillarthavecalled small
disasterseglected disaste(8Visner B. &Gaillard J.C,2009. Although the cumulative
losses of thesevents seem to bypa the largescale eventsaccording to some scholars
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(Shrestha S. & Gaillard J.2015 Smith K. & Pentley D. N.2009 our understanding

of disasters is largely limited tbe largescaleevents Generally, as the megscale dis-

asters with intensivasks 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 inteational agencies to face thé@aillard J.C., 2016 An exam-

ple woul be the 25.4.2015 earthquake in Nepal that started adeade international

rescue and relief operation combining both national and international actors soon after
the incident.

Shresta and Gaillardrite that there is no accepted definition ofnaadl-scale disaster
and the threshold betweearge and small disasters is diffictit define. They define
smallscale disasters &vents that cause damage, degton and suffering in peoples
lives at a scale that is greater thtily hardshipassocated withchallenges such g®v-
erty, poor healtland food insecurityput lessthan that of major disasters. Bofloverty
related daily struggland large disasters, whiatan be placed at the/o ends of peo-

p | ses@ectrum of hardship, haxexeivedsignificant attention and response from scien-
tists, policy makers andevelopmenpractitionersn the last cetury (Figure 2. On
the other handsmall disas#rs that can be placedidway between these two extremes,
have not yet stimulatethuchattention.(Shrestha S. & Gaillard J.2015.

Magnitude of hardship

Policy responses P

Large disasters
L 3

Disaster Risk Management Policies Y4

Small disasters
-

Neglected
04 Well-documented capacities

.
sasuodsai s,a|doad

Development P
policies ¢ Undocumented
' response

Poverty

L4
& Well-documented
y coping strategies

Frequency of
Everyday Often Rare hardship

Figure 2 lllustration of the spectrum of frequency and magnitude of hardisipipverty
smalland large disasters. This particular study concentratethersmall disastershat
remain often neglecteahd undocumented by both policy makand academics.Gail-
lard J.C., 201%

As largescale disasters, also smsa#lale disasters are associated with a large array of
events such as floods, heavy rainfall, land erqdandslides and droughts. In someasr
hazards such as flooding and landslidesurannually, which makes their impact easily
chronic. An example of a smadtale disaster might lzeflash flood washingown part

of the water scheme ofsmall community but killing neone  Still, thelivelihoods of
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hundredsf householdsould be severely impacted n d p eheafih, sarditation and
hygienethreatened. Such an event does not fit easily into either the category of
Al arge disasterso odew | @ p mAgayconaeyuence; the s e s
event hardly receives attention beyond the people affattedy remain undocumented

and theaffected groups areasilyleft to copeon their own. $hrestha S. & Gaillard J.C.

2019. There is thus very little data available abthe impact oEmallscalenatura pro-

cesses at the local lev&aillard J.C., 2016

This research project answers to the calSbfesta and Gaillards it is not limited to
largescale disasters. Only requirements are that the disaster has beeh atalesest
partly by a natural hazard and that the disaster has had an impactwateéheervice
functionality. No further limitations to the hazard gjpscale, magnituder thenumber
of victims or losses are set.

Frequency and impact of ratural hazards and small-scale disasters iNepal

Comprehensivelataof the impacts ofboth large and smaftiatural hazards Nepalis
difficult to find and the severity of different hazards is thus argu#aeording toDes-
inventardatdbase between 1971 and 2007 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 thattheen 1971 and 2007 Nepal did not
face any major earthquakes and the Y®&#5, would change the figuresnsiderably
According to the Desinventar database that collects data also fromssalalldisasters,
between 1976 and 20026 278 people lost their lives due to naturelzardsn Nepal
(Desinventar, 2015).Covering oy natural hazards, thiggure does notthus include
deaths du¢o nonrnatural hazardsuch as conflicts araraccidents.

DEATHS DUE TO NATURAL HAZARDS
IN NEPAL971-2007

Inundation11 %

| \ Fire4 %
N\ Earthquake3 %

Landslidel5 %

Others2 %

Electrical
storm3 %

Avalanchel

Cold wavel %
Epidemids0 %

Figure 3 Deaths dued natural hazards in Nepal 1972007. (Desinventar, 2015).

In case of the district of Nawalpargsiigure 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 landslid€s %), (Desinventar, 2015)he difference be-
tweenthe dataof Nawalparasand Nepaks a whole probably lies in the fact timadst
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part of theNawalparasdistrictis located inthe Terai plain, which is notnuchprone to
landslides.

DEATHS DUE TO NATURAL HAZARDS IN
NAWALPARASI 192907

Fire10 %

/Y\ndslid@ % Tornadol 9
Cold Wavet % :

Eleetrical
Storm3 %

Inundation14 %

Others1 %

Snowfall2 %

Epidemic58 %

Figure 4 Deaths due to natat hazards in Nawalparasi (19Y2007).(Desinventar,
2015).

The data doumented byesinventar naturally does natesent all the ocered disasters

in the long timescale but it gives a goaapproximateof which naturalhazards affect
peoplemostin the areaBoth the Nepahs well as the Nawalparasi data show that epi-
demicshave caused more than 50 % of all deaths in the documented period. This supports
well Shresta and Gaillaédgheory 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 atfreque
phenomenon, their loagrm 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 extmeatgralevents in Nepal both in quantity
and intensity ioluding increased variability iprecipitation patterns, water availability
andincreased number of natutszardgMinistry of Environment, 2010)§According to

the Ministry of Urban Development, water will probably be the medium through which
the climatechange wil have the most harmful effed§linistry of Urban Development,
2011).According to theMinistry of Environmentthe most climate/ulnerable sectors of
Nepal are agriculture, forestry, water and energylthemfrastructure and tourism and
the negative impacts of climate change can undermine the already gained dearglopm
achievements ithe countryMinistry of Environment2010).It is estimated that in Ne-
pal, more than 1.9 million peoplare highly climate vulnerabland 10 millon are in-
creasingly at risk because ofimate changéMinistry of Urban Development, 2011)

The frequency ohaturalhazardsn Nepal and th severity of especially wateelated
disasters suchs epidemics and floods is fjustificationfor the focus | have selest for
thisstudy. | find it especially important to study tinequency and impacts smaltscale
disasteronthe RWSSHbuilt watersupplyservicesas | believe it is something that has
not been studied before in detdihope this study will help botpolicy makers and de-
velopment practitioners that work wASH-relatedissuego pay more attentioto the
frequency and risks of natural hazards and small disastBiepal.

11



2.2 Introduction to operational environment

This chapter gives basic backgrountbrmation about Nepas a countrythe WASH
sector of Nepaandthedisaster risk management policiadNepal.

2.2.1 Nepal

Nepal is a landocked country between twaeighbours, India and Chin&he area of
Nepal is 147180 knt and the countrys home ta28.17million inhabitants(2014) the
population density being 18km? (World Bank, 2014). Nepal is divietd into five de-
velopment zoneand 75 districts comprising 58 municipalgiécities and towns with
more than 9 wards) and 3 915 Village Developn@arhmittees (VDCsyvith 9 wards in
each VDC(MFA, 2014). Nepal is divided into three topographic zones that run east
westwise in the country; theélrai plain in the south, the BtHills and finally the Him-
alayan mountains in the nortlver half of the ppulation is concentrated in thewtgbern
plains of Terai anéh the Kathmandu vallefMFA, 2014b).The district of Nawalparasi
is located partly in Tei and partly in the Mi-Hills in the Western Development Region
A map of Nepalvith thedevelopmentzones is presented in the figure 5

[[] FARWESTERN
] MIDWESTERN
[ ] wesTERN
[ cENTRAL
[ EASTERN

] nawALPARASI

I kATHMANDU

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

The climate of Nepalis influenced by the HimalayaMountainsand the South Asian
monsoon. The climatef Nepalcan be divided into four distinct seasons:-pr@nsoon
(March-May), monsoon (Jun8eptember), pogshonsoon (Octobelovember) and win-
ter (Decembefebruary. The aerage annual rainfall is approximately 1800 mm. Tem-
perature tends to be highest in the setilparts of the countgnd decrease towartie
north as well as with altitudé&lepalfaces the highest temperatures during thenpoe-
soon periodthe winter season being the coldiéste of the year(Ministry of Environ-
ment,2010).

Nepal 6 som&ticdPeduct BGDP) in 2014 was USD &9 capia makingNepal
a low income country (World Bank, 2084 MFA report from 2014 states that Nepal is
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one of the least developed countries in the wéxigticulture remains the most important
economic sectowith a share of 33% dhe GDP. Theheavy reliance oftraditional use
of natural reources as well as tourism mattee economyof Nepalsensitive to climate
variability (MFA, 2014).

The human development indei@l) tha is generally used to measure theelopment
of countries takes into accoutife expectancy at birthadult literacy ananean years of
schooling as well as the grosational incomeper capita in purchasing power parity
According to the World Bank daf2013 the life exgectancy at birthin Nepal wa 67.3
years for men and @®years for women. Thaveralladut literacy rate in Nepal was 9.
% in 2011.(World Bank 20113). Amongthe 15 24 year old, the rate was 89.9 % for
boys and 8@ % for girls which shows positive development iretliteracyrate of the
young generatiar{World Bank 201D).

The HDI index shows large variation betwedifferent regions and social groups
Nepal The urbarrural gap in HDIin Nepal is large, urban population havibg.7 %
higher HDI than the rugdopulations 2011). (UNDP, 2014). This touches a large share
of the population aspproximately82 % of the Nepalesgopulation live in rural areas
(2014)(World Bank, 2014). The urbanisation has, however, been fast during the last 10
years and tharbanpopulation keeps growingJNDP, 2014). There are ov&R0 ethnic
groupsin Nepal and they share abdl@0 language The four majorcaste and ethnic
clusters areghe Brahmans o€hhetris, the Janajatis, the Dalits and the Musl{iM$A,
20149). According b the 2014 UNDP reporinequalities in human developmentdaste
and ethnicityremain strong Among the four major caste and ethnic groups, the
BrahmangChhetris rank at the top with an HDI value0d&38, followed by the Janajatis
at 0.482, the Dalitst®.434 and the Muslims at 0.4Z2INDP, 2014).

In the last two decades Nepal has undergone dramatic political changes from an absolute
monarchy to a constitutional monarchy aftéran armed conflict between the Maoists

and the Royal Nepalese Army9d6i 2006) the country is taking steps to bece@nfederal
republic.It wasnotuntil the 2@h of September 2015 that Nepal was ablddliver a new
constitutionafter the conflicMFA, 201%). The lack of constitutiomas leftNepal in a
political vacuumas the districtandthe villagelevel govenrments have nbken elected
democratically sinc@002(MFA, 2014).

TheLocal Self Governance Attas promoted the conceptarecentralizationandlocak
self governance frameworik the countrysince 1999 The act has made the Distr
Development Committees (DD@nd VDCs the maiauthorities in sectoral development
activities in their corresponding aredRWSSRE 1999. Sitill, due to theabsence of
necessary budgetary allocation and monitoring, the potvecal-level administration
remains relatively weakMinistry of Home Affairs, 200R The overall administration
systemin Nepal iscomplex and rather unefficient. The system is a collectf@number
of departmentsoffices and committeethat are moreor less equal to each other in
importanceAccording to MFA, &rgescale corruptioimn all levels of the societlyinders
thedemocracyandcomplicateghe general operatia@nvironmenin the country(MFA,
2014p).
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2.2.2 WASH sector of Nepal

The water andanitation situation in Nepal is challenging in many ways. According to
the2011sector overvievby theMinistry of Physical Planning and Workihie water and
sanitation sector is commonly characterizedrstiiutioral fragmentation, institutional
weaknes and limitedsector coordinatiarlThere is annadequate capacity of local bodies
to implement and survayational water andanitationpolicies and to support WUS@s
operating and maintainintpe water and sanitation servicd$e decde longpolitical
conflict betweenthe Maoists and the Royal Nepalese Arghpok thefoundatiors of
many established adminitrative systerany local offices were destroyed arttie
developmenbf the water and sanitation secgloweddown for years. Up today, the
sectoris characterized biack of funds and bureaucratic funding procedures as well as an
inequitable targeting and distribution of reasoes. Many communities rely araptal
handouts fromdonors which is seldonsustainable in longerm.According to the repo,
there is also an overall lack of updated reliable sector informaticand too littleatten-
tionis paidto water resource management and water quatities(Ministry of Physical
Planning and Work<2011).

As the overall adminitration in Nepal saltheWASH sector administration is fragmented
covering a large number of institutions witHaagk of clarity of roles and overlapping
responsibilities at all levslof the governanddinistry of Physical Planning and Works
2011). In the last years, ats the WASH secbr administration has followed the
govenrmental policy of decentralizatioAccording to the Local Self Governance Act
1999, local government bodies are responsible for providing water and sanitation
facilities to the peopléGovermment of Nepal 20115).

At the central level, the key ministries for tieéASH sector are Ministry of Federal
Affairs and Local Development, Ministry of Urban Developmeéinistry of Finance
Ministry of Health and PopulatiomndMinistry of Education Some otthe key sectoral
agencies are Department of Water Supply and SeveRAy&$H under the Ministry of
Urban Development andepartment of Local Infrastructure Development and
Agricultural Roads under the Ministry of Federal Affairs and Local Development.
(Ministry of Physical Planning and Workx)11).

At the district level there are several governing actors that together make up a rather
complex combination. Thefficial state representative dite district level ishie District
Development Caimittee(DDC). The head of DDC ishe Local Developmer®fficer
(LDO) who also chairs thBistrict Water Supply and Sanitation Coordination Committee
(DWASHCC). All the districtlevel water and sanitatiorelated agencies belong to
DWASHCC which is acoordination platirm and mechanism for intsectoral linkage
between the different agenciéder DWSS, in each distric, there is a Water Supply and
Sanitation Division Office (WSSDO) which also both implementgectsand allocates
funding for water and sanitation redd projects. In addition, there are various other
waterrealted district-level agencies under differenninistries and their various
departments such as the District Soil Conservation Officehaidistrict Health Office.

In addition, vaious national ashinternational NGOs play an important roléhe WASH
sectoratthedistrictlevel. (Ministry of Physical Planning and Work&011)

The governmental body most closevitJSCsis theVDC. Similarly as DWASHKCC at
the district level, there should beVallage Water Supply and Sanitation Coordination
Committee(VWASHCC)in each VDC or municipality coordinating activities of several
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actors working for th®VASH sector athe local level. In addition to the VDC, numerous
communitybased organizations suchteaditionalw o me n ® t o e aussOforegtr
userggroups, cooperatives, earmy groups angouth clubsare usually active d@he local
level for cultural, sociglhealthand community welfare activities. Amonte over 20
000 NGOs registeremh Nepal, about 200 NGOs are active time WASH sector
(Government of Nepak001g).

In caseaWUSCis in a need of budget support for tlepairor rehabilitatiorof its water
supplyscheme, thecheme usengsually have two options to appiynding fromi the
DDC and thewSSDO of their corresponsing district. Applying for funding is a slow,
bureaucatic and often a difficult procesBirst, theVUSChneeds a recommendation letter
from its corresponding VD@r municipality officials Then the officialsmay send the
recommendation further to the llal@vel decision bord. llakas are governing units of
four to five VDCsor municipalities After, the llaka make theiown recommendation
list and sendk further to DDC. Finally, DDC makes the decision, whichesoks should
receive funding from the annual budget. Finally Kegional Planning Commissioon
the central level approves the annual budget Wmigtry of Physical Planning and
Works 2017).

There is also another way. With the VDC recommendatiorr |étte WUSC may also
contact straightWSSDO of the responsirdjstrict and @ply for funding. WSSDO gets

its budget from different funds than DDC and the two thies not exclugonary. In
addition to DDC andVSSDO,WUSCsmay also apply for funding frorany district-

level agency that have their own annual budgets such as the Soil ConservatiorirOffice.
some cases, VDCs may also allocate VDC budget fuiMmistry of Physical Planning
and Works$2011).

Receiving funding is not an easy task. Accordingh® Nepal WASH Sector Status
Report 2011 the country has an overall inadequateestment inthe scheme
rehabilitation.The existing national policy, according to whizh % of budgeallocated
to rural water supply and sanitation should be spentefwabilitation and repairis not
currentlyimplemented(Ministry of Physical Planning and Work2011).

There are various factors that dod will contribute to scheme functionality challenges
now and in the futurén Nepal The Nepal WASH Sector Status pat mentions that
many of the impelemented schemes are based on so called community tajosrtbgat
reflectthe consumerdemandsf todaysuch agrivatehousehold connectienThere is
also a widespread attitude thaditer services should be providddee of chargeas the
users already contributeédeir shareduringthe schemeonstructionThe society is also
changing: many young people have the objective ofdnigthucation and moving abroad.
Earlierassumptions of he peopl eds wi lavolumagyasis for the o
community managemendf their water supply serviceare changing.Part of the
functionality problems aris'om the fact that there is adk of minimum construction
standards of infrastructure, the regular repairraathtenancgvorks as well as the quality
of spare partsWUSCs receive overall poor support after scheme completion and their
technichand managerial knowledge and skills may not respond to the n&gdstily

of Physical Planning and Worka011)
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2.2.3 Disaster risk m anagement p olicies in Nepal

In Nepal, the Ministry of Home Affairs (MHA) is the lead agency for the preparation of
national disaster management policies and accountable foirtimé@mentation. Under

MHA, thefirst policy paper targeting disaster managat, 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 NIidA.to the Decentrali-
zation Act,also CDRChas corresponding committedstlae 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 especikdlgescale disasters. The Districidaster

Relief Committeesexist in all the 75 disicts. Theyare chaired by the Chief District
Officer and the committee consists of various distagel actors responsible for disaster
related deisions (Baruwal A, 2014).

Nepal hascommitted to the United Natiortidyogo Framework for Actionwhichwas a
tenyear long plan (2002015) to build disaster resilience nations and communities
the world(Baruwal A, 2014). Based on the Hyogo Framework on Action, Negedlthe
National Strategy for Disaster Risk Management (NSDRM) in 2009. The strategy pro-
vides a longterm vision of developing Nepal a disaster resilmmintry NSDRM com-
bines different sectoral strategies and emphasizes integrated, multi sectoralibdggon

to mitigate disasters. In 2009, an international Nepal Risk Reduction Cons(¥iRRCT)

was established to support the government of Nepal in developing a long term Disaster
Risk Reduction Action Plan. The Consortium has various members sucé Asidm
Development Bank and the Internatiofaderaibn of the Red Cross and Red Crescent
SocietiesUNDP and the World BanlNRRChas identified five priority areas fdisaster

risk reduction DRR) actiors, of which integrated communilyaseddisasterisk reduc-
tionis 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 migtipleoor-
dination committees amdRRC, multiple governmental offices such #se Department

of WaterInduced Disaster Prevention, Department of Soil Conservation and Watershed
Management as well as numerous other national and international agenociegaanid
zations collect disaster related informatiand 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 differenactors n the field In the last years the Government of Nepal has
signed various DRR stiegies and policies but many of these have not yet reached the
implementatiorstate especially dhevillage level There is a lack of awareness and in-
formation of local and districtaedsin disaster risk reductioas well asalack ofcontin-

uous risk asessment and monitoring procesap®ng the policy plannerBaruwal A,

2014.

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

in Nepal (20132015) states that the disaster risk reducpoliciesin Nepalfocus too

much on emergency response and relief instead of integrated disaster risk management
and sustainable developmeiioving fromstrategies and policies into budget allocations

and implementation is anothdratlenge. According to the report, Nepal has baeettly

or indirectly allocating around 5 % of its total annual budget to disaster management
sectors through its different state departmeMmigtry of Home Affairs 2015.
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Still, based on th&lRRC report,most of the improvementggarding disaster mage-
menthave taken place in the capital reg{@aylor et al., 2013)Also the national process
report of the implementation of the Hyogo Framework for Acsiattes thathe allocation

of resources for disaster risk tetionhas been limited especially 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 ofitbcide and have the capacity

to act upon itAccording to the reporttahe local level, resources have been allocated
especially tdocal disaster managemanttiatives, soil conservatiorosion programs,

and health preparedne¢Blinistry of Home Afairs, 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 niNe@s one ofthe
longest bilateral aid pariners of Finland (Embassy of Finland, Kathmandi2007).
Through its development cooperation histdtfipland has financed over Xilateral pro-
jects in NepalThese projects have covered various sectors such as foreaping,
educationenvironmentandwater and saration Today, Nepal is one dhe long-term
bilateraldevelopment partner countrjés which Finland is implementing a gealiented
country program. Increasing thecess to safe drinking water and sanitaéispecially in
the rural areas is one of the figencipal objectives ofheNepal country program. At the
moment, Finland is implementing two bilateral projects in the Nep&&S8H sector.
In addition to the bilateral cooperation, MFA also fuliSOs such as Waterfirmry
that are implementing smallscale projects in the countryMEA, 2014h).

The bilateraWASH projects in Nepal date back to 1984 wita Majesty's Government

of Nepal(HMGN) requested the Government of Finland to start cooperation in the sector.
RWSSP | washefirst WASH relatedprojectof Finlandin Nepal and it was launched in
1990(Embassy of Finland, Kathmand2007).RWSSPwas finally continued over a dec-
ade until 2005 through its three phadespecially he phases Il and Il of RWSSP are
characterized by strong communitypased approach. According to this approach, com-
munities are made responsible for the planning, implementation, operation and mainte-
nance of their own water supply servic€®vernmental institutions support the commu-
nities in their objectives but finally camunities are responsiblerfthe functionality of
theservices. Communitpased approach is justified especially in the rural areas of Nepal
where theeommunitiesare often scagtred and located in remote, diffictittaccess areas.

As maintaining efficieh centralized water supply services in scattered communities
would demandargeresources, simple, smatale, communityun schemes were con-
sideed the most relevant option RWSSP The technologies promoted by RWSSP in-
cluded mostly tubevells in Teraiplain areas and gravilyased schemes in the hills.
(RWSSR 1989. Later on, the project promoted also rain water harvesting technologies
in areas prone to water shortag@¥VSSP, 200b

Within the communitybased approaclRWSSP gave the communities taosg role

throughout the project. In order to ensure efficient management of the comiinasety
water sipply servicesthe project establishaUSCs, committees avater user repre-
sentatives thadredemocratically elected by theater usersTheWUSCs were given the
right to collect funds for theperation and maintenancetb& water supply servicesd

they received a comprehensive training in the scheme operation and maintstamce
ties The WUSCs consisbf a chairman, a secretaryireasurer ané number of other

17



members. After the scheme completion, the scheme would be handi¢d3G that
would since then have the responsibility for everyday scheme governance, operation and
maintenancelRWSSP, 200p

RWSSPmade a written contract withl the WUSCsto agree upon the design, and con-
struction of the scheme and to testifg willingnessof the communityto take responsi-

bility for the continuous management, operationjntemance and development tbie

water supply servicesThe project helpeche committees also in registration and land
issues. In the phase | 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 couldt meet. This means the communities, even small
ones, wee encouraged to take the maasponsibility in ensuring safe water supply

the villages (RWSSP |, 198p

In order to ensure the economisources for the scheme operation and maintepance
togdaher with each WUS@n operation and maintenance fur@d&M fund) was estab-
lished, to which th&®VUSCshad the right to collect funds from the water users.gitre

pose of usef the O&M fund was routineperation and maintenance wakpensesuch

as the puwhase of spare parts.addition, the project trained village maintenancekers
(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. (RWSE#89.

The RWSSP projects were based on so called-lsyestep approach. The stéy-step
approach emphasized community participatimotighout the project. It had tlobjec-

tive to bring thedecision makig and resource managemdatvn tothe community level

to get thecommunitiesclosely involved in thg@rojectplanning and implementation pro-
ces®s. This approach was believed to ensure best the sensesps§bipwithn the water
users. In practicehe sep-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 outcomgRWSSR 2005. The stegby-step approach included guidelines
to approximately @ steps such as psereening the areas and groups most in need of
water services, guidelines for communitampingand socieeconomic dtacollection,
guidelines foMWWUSC formationand meetings,gdelines for hygiene educati@and san-
itation training andyuidelinesthe postconstruction semina(RWSSR 20003. A short
introductionto the three phase$ RWSSPis given in the followinghapters.

2.3.1 RWSSP I, 1990-1996

RWSSP | project took place in the districtsAsfhakanchi, Gulmi, Kapilbastu, Nawa
paras Palpa ad Rupandehin the Western Development Region of Nepal. Brea is
oftenreferred aghe Lumbini zone The project was a joint effort betweetMGN and

the Government of Finland. According to the RWSSP | project plan, in the times of the
projed 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. (RWSSP1989. One needs to acknowledge the wated sanitation data of
Nepal isvery 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. Wateborne disease such as cholera, dysentery and gastnatisrds well as
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insufficient hygiene in general contributed to a high child mortality and other health is-
suedn the area

According to the project plan, the water supply coverage of the Luminewas below

the national average at those times anddowere not very active in tMASH sector

in the region To respond to these challenges, the objectives of the RWSSP phase | were
to supportsafe and affordableural water supply and sanitation developmenthi six
implementation districts, better Hésmand 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 watend sanitation services in thewry. The project
followed theofficial development targeif HMGN, which was at least one community
water tap in each rural villageR{WSSRE, 1989.

RWSSP | was implemented through a number of subprojects. First afttpmgecthad

an objective to identifypotential water resources as well as deficiencies in the existing
water supply srvices and to giveecommendtions orthe types of water suppgervices

to be implemented as welson themethods to be used in themplementation. 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
servicesto approximately 23000 people either by im@menting new schemes or
through rehabilitation of existing systems. The third subproject aimed at conducting stud-
ies behind the system failures as well as secionomic studies in order to develop the
most appropriate education material to promote putdaith, hygiene and sanitation as
well as to support DWSS in communitased approaches and hygiene education. The
project developg human resourcdsy training DWSS staff WUSCs, community work-

ers and other key groupsthre planning, design, constructipoperation and maintenance

of therural water supplgervices(RWSSR 1989. Community paicipation was the fifth
sulproject of RWSSP ICommunities ould participateén the projectither by contrib-

uting money, materials or labdn the phase Ihe @nstruction and rehabilitation works
were either implemented through direct community actwitieby contracting local la-

bor. (RWSSR 1989.

2.3.2 RWSSP I, 1996-1999

According to the RWSSP Il 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 waterborne disease and lovoverage of rural water supply the Lumbini area. The
project document ofhe second phasstates that in 1995 only about 45 % of theaku
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 rehabilitdticaddition, majority of
people still practised open air defecation and there was a widespread tacarehess

of the connection between sanitation and heaithin the population. (RWSSR996).

RWSSP Il started in a different institutidnenvironment than thérst phaseof the
project The government of Nepal was in a process of decentralizatidrseveral laws
and guidelines made now the districts the mogtortant administrative urgtafter the
central governmenhow the districts had the authority to pass and enforce laws regarding
water supply, sanitation, publhealth and irrigation anti¢y also had¢bcal taxing powers
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over land, property and public servicAs.the project started, the districts were governe
by democratically electeBDCs (RWSS?, 1996.

RWSSP Il did fundamentahanges in it&nstitutionalframework due to the chargen

the governance trends of Nepdlhe new strategic planof 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 strenghtenedince then, DDCs weri@ charge ofthe planning and
prioritization of water supply and sanitation development, monitoring the progress of the
development projects and controlling the use of allocated fundthagegneral qualit

of implementationAs RWSSP emphasized the role of communities, the new strategy of
the phase Il was to channel implementation resources diveati)DCto the VDC level
(RWSSR 1996).According to the RWSSP completion rep&YWSSSP was the first wa-

ter supplyand sanitation pgjectin Nepalto give the WUSCs a right toindependently
managetheir schemebudgetthrough a bank accounRWSSR 2003. In addition, a
District Water Supply and Sanitation Fund (DWSSF) was established in each district to
chanrel investments in communities ireed of financial suppotd ensure théong-term
service sustainability RWSSR 1996.

The project had an objective to cover fromQ8D to 80000 people withsafe water
supply. As in the phase |, the financial supgiven depended on the inputthe water
users thatvere expected to contribute either in cash, labour or through local construction
materials. According to th@hase Ilproject document, now when the government
channeled nvestment fundvia DDC to the village level, the demand for technical
support assistance in the village support the planning, design and construction of water
systems had increased considerably. The project had thus an objective to strenghten the
capacity of different organizatiossipporting th&VUSCsin technical and hethl related
subjectsAll in all, the phase Il gave even more responsibility to the communities putting
them in the center of activities and giving them full financial and implementation
responsibilityover the lochwater and sanitation imprements (RWSSR 1996.

2.3.3 RWSSP lll, 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 completedlhe third phasecovered eight districts, all thexsdistricts of the
Lumbini zone of the earlier phasgsghakhanchiGulmi, Kapilvasty NawalparasiPalpa

and Rupandehas well aghe Parbat idtrict in the Dhawalagiri zone and thergdaun
district in the Gandaki ne.(RWSSR 2005.

By the beginning ofphase lll, the water supply and sanitation situation had improved
notably in Nepal. In 1996he national rural watesupply coverage was reportbdng

61 %. According to the phasd project document,tahe 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 therpject document, tathe district level, problems were generating

from almostnonexistent revenue generatjomsufficient allocationgrom the central

budget to theVASH sectoractivities, inadequate financial planning and management
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mechanisms, relianam financing from external sourcesd lack of political determina-
tion. (RWSSR 1999.

In the beginning othe phase llI, the Nepalese government had continued its decentrali-
zation policy further. The new Local Sé€Kovernance Act from 1999 touched ajgeatly

the WASH sector. According to the act, the DDCs were made the responsible bodies for
the overall development activities in distrigRWSSR 1999. Also the VDG received

more independence in the new policytlasy ould now collectax revenue(RWSSR

2009.

The main target of RWSSP Il project was to improve the institutional cadclistricts

to adapt to the new regulations ancet@mblethe decentralizatiorf responsibilitiegrom
thenational level tahedistrictsandthevillagesandfurtherto the watewusers The project
took a sticter attitude towardéinancial support and futed water supply scheme con-
struction inonly the most disadvantagepsettiementand even then only with maximum
25 % of the total investmerall in all, during the six years of the phase Ill implementa-
tion, watersupply services were provided approximately243000 peopt. The project
wanted before all to ensure that thaterusers take responsibility ¢fie planning, im-
plementation and maintenancetagir local water supply and sanitatisarvicesand that
the districtswould have the capacities needexlsupport the communitiesR\WSSR
2005.
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3 Theoretical background

In this chapter the mbsmportanttheoriesthat constitutéhe research framewor&f the
studyare prasented. First of all, this studg based on the principles of evaluation re-
search, more specifically summative evaluatesearchwhich constitutes the outermost
frame of the study. Within this framework, the objective is to evaltred longterm sus-
tainability oftherural watersupplyserviceamplemented byRWSSP between 1990 and
2005 In this study, he sustainabilitys being studied from the angbé natural hazards
and their impacts atle servicdunctionality. A vulnerabilty-capacityframeworkis used

to analyze factors that have either enabled hazards to turn disasters (vulnerabilities) or
mitigated hazard impacts and helped to maintain thacgefunctionality and service
level (capacities). An illustration of thimeordical framework ispresentedn the figure

6. The different components of the framework will foether clarified in the following
chapters.

Summative evaluation research on
long-term water service sustainability

Natural hazards

Vulnerability-Capacity-Framework

RWSSP-built gravity schemes

Figure 6 lllustration of thetheoretical framework.

3.1 Evaluation research

Evaluation research takes plageen me aims to assess the value of sdnmef, using
research methoddVhat differs the purpose of evaluation research from other research
typessuch adasicor applied researds that it is actiororiented.(Merriam S. B., 2009).
According to Clarke and Daen, 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 bett&valuation researchims at determining, question-

ing and judging thealue and impact of a certain pgligrogram, practice or servida

order b determine the value of something, one nadedset the reference (indicataf
success, which on the other hand is usually based on an individual or a collective view on
how things should be donar how theyshould work outThis makes evaluation research
valuebased and even political eeatinguniversally objective indicators of success is a
difficult if not an impossible task. (Clariée & DawsonR., 1999).
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More precise), this study is based on the principles of summative evaluation research.
Summative evaluation has the objective of giving a conclusitireaiverall effectieness

or impact of its targeSummativeevaluationsare usually ordered by policy makers and
donors to help them to determine whether a particular projgatogramhas fulfilled its
goalsand 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 evaluatios stodyclose

to a goalfree evaluation, in whicho priorsuccessndicators are sdb be measurelut

the knowledge of the program value is obtaifredh differentstakeholdersising social
research method€Clarke A. & Dawson R., 1999%till, this study is not totally goafree
neitheras 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 patrtic-
ular themesuch asatural hazards, disastersiverabilities and capacities collected

and this data is compared to both the actual needs of people and the original objectives of
RWSSPi to providesafe andsustainable water suppbervicesin its implementation

areas.

3.2 Sustainability

Sustainabilty is a vague conceopularizel by the development discouraed it has
become one of the guiding principles among governments, business and civil society in
the last decades. Sustainability is most frequamghd n the concept afustainable de-
velopmant, whichis mostly illustrated as the convergence of economic development,
social equity, and envanmental protectiorfFigure 7. (DrexhagelJ. & Murphy D.,

2010). The theoretical framework for sustainable development evobstdieen the
1970s andhe 1®0sthrough a series of international conferences and initiatives. In 1987,
the World Commission on Environment and Development published a figharCom-

mon Futuré also knavn as the Brundtland repo(tJN, 2015). The report popularized

t he f c lost sominanly ysedmefinition of sustainable development:

AfDevel opment that, meets the needs
promising the ability of future ge
(WCED, 1987, p. 45).

Social

Bearable Equitable
Sustainable

Environmental Economic

Viable
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Figure 7. Popular illustration of sustainable development.

When it comes tahe sustainability of watesupplyservicesdevelopment actors have
createddifferent indicators to measure tervice sustainabilityThe most authorized
institutionof the field theWorld Health Organiation (WHO) has been collectinglobal
data on dnking waterquality sincethe 1960s(KayserG.L. et al, 2013)and published
guidelines on drinking wateguality surveillancesincethe 1950s(WHO, 2015).The
guidelinesprovidepractical information onrihking waterquality survell ance in the de-
veloping country contexiThe firstWHO water qualityguidelineconcentrated oguan-
titative indicatorsmeasuring mainly microbiological dabat later on the publications
recognized alsonore variedndicators.(KayserG. L. et al, 2013) The second edition
of the WHOGguidelines fordrinking-water qualityfrom 1997 states thathile thewater
quality is an importanfiactor in health protection, otheustainability indicatorsmust be
also considered:he documst presentshe followingindicators that measure the overall
performance of water supply services

Aquality: the proportion of samples or supplies that comply with guideline
values for drinkingwater quality and minimum criteria fdreatment and
sourceprotection

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

guantity: the average volume of water used by consumers for dorpastic
poses (expressed as litres per capita per day)

continuity: the percentage of thieme during which water is available
(daily, weekly or seasonally)

cost: the tariff paid by domestic consunters
(WHO, 1997 page. 3)

The latest, the fourth edition of the WHO guidelines from 2011, pte$be same indi-
cators, onlythe coverage is dald accessibility, anthe cost affordabilityin the newest
publication(WHO, 2011).In some versionthe continuity is referred as reliability. Still,
the contents of each indicators remiiie samé they are the institutionalized indicators
used to mease water supply servigeerformancend sustainability.

Othernow institutionalized way of measuring watsupplyservice sustainability is the
division of water supplyservicesbetween improved and unimproved. This division was
developedand introducedirst time along theMillennium Development Goahrgetto
halvethe proportion of the population without sustainable access to safe drinking water
by 2015.The indicator also referred as thdrinking water laddemwasintroducedfirst

time in 2008in the Joint Monitoring Programeportby WHO and the United Nations
Chi | dr e (KéyserGH Lethal 2013 According to the indicatomnproveddrinking
water sources include: piped wateto the dwellingpiped water toardor plot, public

tap or stangipe,tube wellor borehole, proteted dug well, protected spring aradnwa-

ter. Unimproveddrinking water sources includenprotected springunprotected dug
well, cart withsmalltank or drum, tanketruck, surface wateandbottled water(JMP,
2015).The drinking water ladder indicators s omewhat conf usi ng

24



water on premiseso i mproved withosbtn-ques:
protected spring or sur f gren@seswahow treattnenta n s m
will not make the water any safdihe common presentation of the drinking water ladder
indicatoris illustratedin the figure 8

Piped water on premises:
Piped household water
connection located inside
the user’s dwelling, plot or
yard

Other improved drinking
water sources: Public taps
or standpipes, tubewells or
boreholes, protected dug
wells, protected springs,
rainwater collection

Unimproved drinking
water sources:

Unprotected dugwell,
unprotected spring, cart
with small tank, tanker truck,
bottled water

Surface drinking water
sources:

River, dam, lake, pond,
stream, canal, irrigatation
channel

Figure 8. Drinking water ladders(JMP, 2015).

Having its basis on goditee evaluation researcthis studydoes not definpre-setsus-
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 NepaledASH sector, thevater servicesonstricted 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 affeseivieesus-
tainability and thigarticularstudy is interested in whether naturazards have an impact

on the scheme sustainabilitywhether the benefits for the water users are less due to
natural hazards and disasters. There are ngairendicators for benefits to determine
what is sustainable enough for a particular schenmneiceeor RWSSP outcome. The ob-
jective is to let the water users evaluate themselves whetlres¢cheme delivers benefits
according to their needs and whether they find they are able to sustain these benefits
against the forces of naturEhe water serviesustainability indicatorpresented in this
chaptemr e used i n the anal peslsandtheuccessERWSE8Pct t h
in answering those needs. The objective of RWSSP was to ensure safe water supply for
the rural populations in the pegt 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 aftdre RWSSPcompletion.
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3.3 Natural h azards

This studyhas the objective of analyzirige frequency ofnatural hazards and their im-
pacs on thewater supplyservicefunctionality. As explained in the chapter 2.11Be
interest isespeciallyin smallscaleeventsas they oftememain unnoticeé@nd their im-
pacts and significance to the communiaes not generally knowithe known frequency
of natural hazards such as epidemics and flaoddepal speak for the importance to
studythe issue.

Smith and Bntley have defined a hazard befrgnaturally occurring or humaimduced
process or evenwithhast he potential to create | oss a
(Smith K. & Pentley D. N. 2009. 13) Smith and Bntleycategorize hazards under three
groups: environmental hazards, 18t/le hazards and social hazards. 1st@e hazards

cove for examplellnesses due to smoking or unhealthy diet and social hazaxds
processeshat originate in peoplsuch asviolence, terrorism and waréccording to
Smithand Rentley, environmental hazards a@ential threats facing human society that
originate in or are transmitted through the environmidiore precisely, they divide en-
vironmental hazards into natural, technological and cohezdrds(Smith K. & Pentley

D. N,, 2009) An exampleof Smith and Bntleyp s ¢ at e i3 given iz thetableoln

This study is limited to cover only natural hazards, which are sometimes also referred as
natural calamities.

Table 1.Environmental hazardsSith K. & Pentley D. N. 2009¢. 10.
Natural hazards

Geophysical earthquake, landslide, avalaech
Atmospheric hurricane, snow storm, heat wave
Hydrological flood, draught

Biological epidemic, disease, wildfire
Technological hazards

Transport accidents carcrash air accident

Industrial failures exploson, release of toxic material
Unsafe strutures structural collapse, fire

Hazardous materials storage, transport

Context hazards (larggcale thrats, embedded with globataleprocesses)
International air pollution climate change, sdavel rise
Environmental degradation deforestation, lossf natural resources
Land Pressures population growth, ovecrazing

Super Hazards asteroids
Regarding the natur al hazards, it is not

nomenon becomes a hazard. Many of the potential hazards such as oaifiéaiting
can be also taken &ssentiahatural eventsSmith and Bntleywrite that nost socie
economicactivities carryan expectation aheir average cadition. As long as the tem-
poral variationof these activities remain close to #wepected staiehe element or pro-
cess will be perceived as beneficial. However, wherathwitiesexceed some critical
tr eshol d bey on,dhetbbcemeiazam.rTheahbzartd magnitude can be
determinedasthe peak beyond the threshold and the hazard doesthe length of time
thatthe threshold is exceedeltl.is important to acknowledge that hazards only occur
when they are observed by humans and perceisedhaeat Hazards aré¢hushuman
interpretations of eventbatseem to be extrensmdraretp e o p |l e 6 s .dSmghe ct a't
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 aertainhazard occurring and creating loss. Risk has thus two di-
mensiong the statigtal chance of hazard occurrence and the expagigemething of

human value to theazard.There is no universal rule to measure or predict the risk of a
certain event. Literature knows two different perception of fiskkee objective (statisti-

cal) andthe subjectivéperceived)Objective perception occurs when risks are scientifi-
cally assesse®ubjective perception occurs wharividuals determinghe degree of

risk based ortheir own experience without furthecientific validation of the results.
However these two approaches are not polar oppositeas been studied that especially

rural populations mayhavetheir hazard perceptions close statistically derived esti-
mates.On the other hand, risk perception is not easy andthésonost ofective risk
evaluations involvex wide range of value judgemen&udies ortherisk perception of
individualshave revealed that risk perception igeault of a complex interaction of fac-

tors andt is culturally-determined. The worlgiew of the communityin which the per-

son livesand thevoluntariness a person is exposed to a hazaelsriticai n oneds r
perception According to Smith andéhtley, itis commonly acknowledged, that people

tend to estimate the risk of involuntary hazards higher tisknof voluntary hazards.

(Smith K. & Pentley D. N.2009.

This research project studipse o p dulgedtise risk perception using quantitative and
qualitative nethods. There are two reasons. Firsthg d@ttemptis to study smalscale
disasters and obgtively percaied data on these events is difficifilhot impossible to

find. Secondly, the prassumption is that as the water users are the unit responsible for
maintahning the watesupplyservicefunctionality, they should have the best and the most
accurate knowledge dfoth the occurrence of naturabzard andtheir impacts on the
watersupplyservicesA grassrootslevel study is thus justified in order to reach the most
accurate informationThe subjective information received from the watersisall be
further \alidatedby observabns, literature as well as discussievith local and central

level officials.

3.4 Vulnerability -capacity -framework

Understanding of why disasters occur has changedighout history and differenis-
coursedhatexplain the phenomenaran be identified. According 8mth and Rentley
the dominantnd more practicaliscourse, which thegall thefi h a zparadadyn® con-
sides disastes asdisruptions in the normalityaused by sudden forcesccording to the
discouse, disastersccur when people have failed to protect themsgiveperly Ac-
cording to Smith and Pentleyd hazareparadigm is a merge of tweorld-views, which
have influenced greatly the understanding of disasteesnginering discourse and the
behavigal discourseThe engineering discourse emphasizatiralhazards as uncon-
trollable physical elementéccording to the discoursejsaisters occur when hazardous
events exceethe ability of humanto resist themThe discourse emphasizes technical
solutionsin disasterpreventionsuch as physical protection strugsand warning sys-
tems Thebehavioraldiscourse thatbasreceived popularitgincethe 1960semphasizes
moresocial and human perspectivAccording to théoehavioradiscoursedisagers are
not purely physical phenomena that ocdue to factorgxternal tathe society but they
are | i nk e behaviar supheas liyvihgehd@bagSmith K. & Pentley D. N.2009.

An alternativeand more theoreticalpproacho the hazarghbaradigmwas developed be-
tweenthe 1970s andhe 1990s when development studies greatly influencedidie

27



Hazard and disasterelatedinformationwas gatheredfom all around the world and it

was noticed that natural hazards seemed to create more severes iamghlarger losses

of life in the less industrialized countries as welkaigelyuneqial impacts among people

even withinthe same areaS(ith K. & Pentley D. N.2009. One of the ey®pening

events was a major earthquakel976 in Guatemala, whicbame to be known as the
Acl-aqsasked. The earthquake itself was sur e
mortality rate occurred among tiMayas wassurely not anatural factFindings like this

made researchepaly moreattention to the root cases ofdisaster impacts such dss-
criminationand marginalizationBlaikie P. et al.1994).

The new approach rejected the old assumption that disastexscatents andepartures
from normal social functioning @uto random natural eventa.the Gatemalan example,
most dead were Mayas as they wibieonediving in the most fragile areasich as steep
slopes and immpoverished settlements. The homes of the mididissdid notface sim-
ilar damage athey werebetter protected and more safely lmch Most of the middle
class familiesalso had insurances tover the losses they facdebllowers of the new
paradigm klieved that in disaster resear¢tho much emphasis was put on the natural
processes and not enoughhe social environmenin which disastes occur.(Blaikie P.

et al, 1994.

Today, nost actors followindhe so called hazard paradigm concentnadénly on stud-
ying physical processes at&thnical solutions to prevent disastansito decrease their
impact. On the other hand, esjadly development workers amqeopleworking onamore
political field have adopted the vulnerabititgppacityapproach and emphasittee polit-
ical and social processes behind disast&mith K. & Pentley D. N.2009. The theory
base of thigesearch idased largely on development studi€snsideringthis back-
ground, the vulnerabilitgapacityframeworkoffers the most relevant theory basis for
the scope fothis research and will thusrim the basis of the analysis.

3.4.1 Definitions

The definition of vulneability mostly referdo marginalization and othaocial constructs

that lead people to be fragile in the face of natural haz@edgle can be marginalized in
various ways and for various reasogsographically because they liveremote ohaz-
ardousareassociallyfor belorging to minority groups, for beingdisabled for their age,

for being economically poor or jobless or politicallyevitheir voice is not heard by the

people inpower. Vulnerability and marginality reswdtsofrom low social mobity as

well asinadequateneans ok o c i a | protection. Ptatc ghbre 6 s v
acteristic, neither is isynonym to economic povertis the previousexamples show,
vulnerabilities comeut in many different ways arideyvary in time ard space through-

out peoplsblifetime. (Gaillard J.C., 2016

Capacities on the other hand are resources that people emplaler to prevent, resist,
cope with and recover from challeng@s first, the new discourse had paid solely atten-
tion to wilnerailities but sincethe late 1980s scholaend developmenipractitioners

started to pay increased att eBefore,thareltacb p e «
been a tendency to see peagehelpless vians thatcould oy be helped from outside
and ftoovm 0. T hi glneralslitydiseotiraelempmhasizes power structures that

are largely exogenous to marginalized people ansl difficult to change by the commu-
nities themselves. Later on,vitas understoothat instead of concentrating oretie ex-

ternal forces, regarding disaster risk reduction it would be more beneficial to enhance
p e o pihtexndlEapacitiew act. The apacitytheoryhas had a great impaaisoon the
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communitybased approaches theecame very popular from the I&bnwards in both
development research and practiggaillard J.C., 2016

What is importantn the vulnerabilitycapacityframeworkis thatvulnerabilities anda-
pacities are not the opposite st a single spectrum so that agmn either is vulnerable

or capable to prevent riskend to cope with harmful eventistead according to the
vulnerability-capacityapproacheven the most vulnerable communities may display a
large array of capacities when needéshi(lard J.C., 2016 The approach is very mbc
influenced by the livelihood theory by Chambers (ChamBerd995). Blaikie P. et al.
define livelihood aghe command an individual, family or other social group has over
resources that can be used or exchanged to satisfy Aded® resourcasay involve
information, cultural knowledge, social networkslitical power legal rights as well as
money,tools, land or other physical resourcéBlaikie P. et al.1994). The figure 9
showshow given resarces may either contribute to vulnerabilities apacitiedepend-

ing on whethepr not peopléhaveaccess to them

Lack of water
Lack of food
Biodiversity
Seed banks
Multiple sources
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Figure 9 Examples of vulnerabilities and capaciti@®@ased onVisner, B. et a). 2012.

3.4.2 Pressure and release model

A few models have been creatediltostratethe rationality behindthe vulnerabilityca-
pacity-framework One of the mosised modethat was ppularized by BlaikieP. et al.

is theso called pressur@nd releasenodel. It presentsimply how disasters occur when
naturalhazards affect vulnerable peopheccording to the madel 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 tmgsa resultof 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 evenBléikie P. et al. 1994 The modelformulacan bepresented in

the following form:

DR =H x(Vi 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 modesiewnin figure 10 The central point athe model

is the intersectio between vulnerabilities, capacitiasd the hazard This intersection
presents the disaster, the interfaeéween the opposing pressurBise basic idea of the
model is that in order to prevent or reduce a disasiereither pressuseon the left or
onthe right side of thanterfacemust be decreased capacities increased so the equation
becomes negativegBlaikie P. et al.1994).

Natural resources:
Lack of safe water / Multiple safe sources

Lack of fire wood / Biogas, electricity Geophysical:
Physical resources: Landslides
Dangerous locations / Safety structures Earthquakes
Unprotected infrastructures / Protection structures Avalanches

Human resources:
Fragile health /Health care services

Atmospheric:
Coastal storm

Disaster risk

Limited skills / Professionals — Thunderstorm
. Hazard x

Social resources: (Vulnerability - Hydrological:

Marglnal!zatlon / Klns.hlp Capacity) Floods

Inequalities / Regulations Droughts

Economic resources: Biological:

Low income / Social protection
Limited access to credit / Micro-financing

Biological contamination

Political resources:
Discrimination / Democracy
Corruption / Legislation

Figure 1Q The pressure and release modBhaged orBlaikie P. et al. 1994).

3.4.3 Disaster response in vulnerability -capacity -framework

Since its creation, the vulnerébyji-capacityapproacthas put anew kind of pressure on
politicians claiming that disasters a® much responsibilityf political processeas un
controllable naturalorces The paradigm has received increased supporylati¢h the
improved knowledgef climate change as well as statistics, which show a rapid increase
in the number of disasters within the last decad@asre is a general consensus among
scholarghat thenumber of natural hazartisis not increasdaut the number of disasters
losses ad victims seem to have grown rapidly. This might be paldky to improvedata
collection andcommunicatiormethodsbut it alsosuppors the theory of increased vul-
nerabilities, which havéed to an mcreased number of disasters. According to the ap-
proach if disastersvant to be preventeeither the number of hazardous events or peo-
pl eds vul nekedabirlkeiasegedmost peopl (Blake Pcebah aci t
1994). As natural hazards are often difficult to predict, expensive to resist aretistes
inevitable,based on the theorgecreasing vulnerabilés and increasing capacities is
probably a more convenient logrmapproach in disaster management.

Disasterrisk reduction DRR) means all activities that aim lawering disaster threaby
either decreasing vulnerabilities the hazards riskor by increasing capacitiel the
literature the termDRR s widely usedo represendawide range opre- and postdisaster
activities and funitons before, during and after tesasterevent TraditionallyDRR has
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been undertakemainly by national governmentshrough the implementation of health

and safety legislationThis approach has natways led to very efficient results, espe-
cially regarding the sma#icale disasters. Since 1970s, wita influence of the vulnera-

bility -capacitydiscourse communitybased DRR activities have received increasing
popularity as the most efficient way of reducing disaster ritkedbcal scale(Smith K.

& Pentley D. N, 2009. Communitybased disastersk 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 eventghich first and foremost #&fct local communities. It has been
studied thaalsoin largescale disaster, most survivors are rescued by their friends, family
and neighbors. The aim of CBDRR isd¢mpower communities by enhancilegal peo-

pl eds c atpke efficientrisk preventon and disaster recovery actior®elica
Willison Z., Gaillard J.G.2012.

Even thoughcommunitieshave capacities to take varioD&R actions on their own
building robust disastemanagementequires often external assistance as .wdhny
scholarsspeak forcomprehensiv®RR including both topdown and bottorup actions
and efforts fromvarious stakeholders from local communities to national governments
and from NGOs tanternational institutions and scientisSBRR should nobe left in the
hands of the state only asn@ancing capacities, reducinglnerabilitiesand building re-
silience requiresooperatiorfrom all the actorsof the society (Gaillard J.C., 2016 As
previously notedShresta and Gaillarchll for enhancednderstandingn how cormu-
nities face smalkcale disasters. According to them, thisuld be highly importardlso
for thedesgn and development of the righotection andecovery policies.§hrestha S.
& Gaillard J.C, 2015.

This research comes closethe wishesof Shresa and Gaillardas ithas the objective to
study atthe grassootslevel the vulnerabilities and capacitigstinfluence the ability
of communities to cope with environmental pressuRMYSSP promoted a strong com-
munity-based approach. This reseahnetsan objective to studyyhether the community
based approach has given the communities enough capacities to cope erthirte-
mentalpressuresand to maintain thewatersupplyservice functionalityn long-term.
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4 Met hodol ogy

As described in the imdduction chaptethisstudy responds to three different needs. The

first is the needor grassrootsbased evaluation dhe Finnsh development cooperation

results The second is the needunderstandhe functionality challenges tiie Nepalese

rural WASH sector The third isthe need toinvestigatethe frequency and impacts of
naturalhazards on the rural water supply serviceSlepaland t he cabifitppuni t i
to cope with théhazardimpacts This chapter introduces the research methodadiogty

has beemised in this studio find answers to the research questions presented on the page

9. The chapter covers thematf quantitative and qualitative study design, sample se-
lection, data collection, data dysis, validity and reliability.

4.1 Quantitat ive study design

The quantitative data collection wabased on a struged questionnaire that targets
WUSC membersyDC officials, V MWs and water wusersodo hous
collectionwas conductethy Nepaleseenumerators in Nawalparasi between 1815
and5.2.2015According to the terms of reference of the NAPA WASH field assessment,
the design and implementation of tngantitative data collection wasimarily under the
responsibility of the WASH experts antassticiars of CATN and contractedata enu-
merators in Nepallhe quantitative study design consisi§five different steps: the prep-
aration of a representatigampling framework, samplingormulating the survey ques-
tionnaire, conducting the survey and analyzing the results. All ths &tm designing

the sampling framework to formulating the questionnaire were sharedheitater-
finns rysenior experts anithe student researchefsr input andcomments.

4.1.1 The sampling framework

The objective othe NAPA WASH field assessmerst o study the longerm sustaina-
bility of thegravity-basedvatersupplyservicefundedpartlyby Finland during RWSSP
This objectivedefines the two firstsampling criteriaThe three last criteria have to do
with the maximum variation principal: samplesdifferent age, size andom different
geographical areas were included to ensheerariation and diversity ofhe findings.
According to thesamplingframework, the scheme selection crigefor the Nawalparasi
district was the following:

1. Only Finnish supported gravity flow schem#sat weramplemented during

RWSSPand that arenore than 10 years oldere included in the sample

Only schemes with 50:50 funding modahtgre included

The selection must includgehems considering different phase$ RWSSP (I,

I, 1)

4. The selection must include samples froififedent geographical locatier{Terai,
Inner Terai and Hil)

5. The selection must includmth large and small schemgsrge>= 150HH;
Small<150 HH)

w N
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Altogether, 76schemes fulfilled the two fitcriteria in the Nawalpasi district. These
schemes r@ 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 schemdslfilling t he maincriterig). These schemes were sampled

so that at least one scheme was selected fromoddloh 24VDCs or municipalitiesin

VDCs andmunicipalities in which there were more than one scheme fulfilling the two
main criteria, these schemes were iaggampledusingnow the criteria 85 to limit the

final number of sample to 40 schem@&se final selection includes FS\WSSP pase |
schemes, 17 phase Il schemes and 8 phase Ill schemes, 12 large schemes (>=150 HHS)
and 28 small schemes (<150 HH&%, shiemes in the Hills, 13 schemes in Inner Terai

and 2 schemes in Terdihe small number of TeratBemes is understandable asstuely

is limited only to gravitybasedschemes and most of the Terai schemes are based on
different technology due to topograplieatures.

For the HHlevel survey, the sample size was set 17 HHs per each scheme the total sample
being thus 680 HHs in the Nawalparasi district. Adaay to the terms of reference, the
selectedHHs per each schensidould include members frotinreedifferent ethnic groups
Brahmin/Chhetri/ThakuriJanajati an®alit. The number of sample HHsr each ethnic
representatioshould correspondith the percentage @achethnicrepresentatiom the

total number ofuser househotdof eachschemeBeforethe interviews, the enumerator
shouldcalculate the proportion of each ethnic group HHs to be interviefvegstematic
random method w&aused to select the HHs finally included in the data collection.

In additionto the WUSCs and HHsalso VMW (paid orvolunteering) and VDC or mu-
nicipality staff ¥YDC secretay or other personnel, VWASHCC key persons or local
WASH leadersyvere interviewedThe final sampléor the quantitative data cadlction is
presented ithe figure 11

1 group interview with VDC /

Municipality level personnel in each VDC
Sample: 24 VDCs / and Municipality
Municipalities
(Participants may include VDC Secretary or
other personnel / VWASHCC key persons or

local WASH leaders)

1 WUSC interview

Sample: Altogether 40
schemes in the
24VDCs / Municipalities

1 VMW interview

17 HH interview

Figure 11 The sample seleoh for the quantitative data collection
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4.1.2 Data collection

The guantitative data collection was condudtedughquestionnairébased structured
interviews. The questionnaire consists of mostly clemetkd questions for all the four
sample groups, VD@r municipalitypersonnel, WUSCs, VMWs and HHSATN 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 complegaestionaire is presented in the Appendix

The VDClevelinterviews that wereargeed toVDC and municipalitystaffsuch a3/DC
secretay, VWASHCC key persons or local WASH leade&rsreconductedusing group
interview method. The VDC personnel weret to decide themselves who thepuld
invite to be interviewed and how many people would participate in the interVissv.
VDC-levelinterviews consisted afuestions covering thematiof:

a) VDC location

b) Strategiespolicies,budget and developmestatus

c) Supportto WUSCs

d) Hazardrisks and disaster resporisghe VDC ormunicipality

In the thematic questions covering hazards risks, the VDC persearelsked to esti-
matethe frequency that given natural calamity has occurred inithgllage in the last
10 yearsThe following optionf natural calamities were given

a) Flood

b) Drought/toolittle rain
c) Landslide

d) Disease/epidemic
e) Water contenination
f) Fire

g) Heavy rain oistorm
h) Cther

Secondly, the respondentsreesked to estimate the risk that gigen natural calamities
would occur in the VDC in the futuréhe options given were

a) Major risk

b) Considerableisk
¢) Minor risk and
d) Norisk at all

The WUSC-level quantitative data collection was camted through group interviews,
in which all the WUSC memberswere invited. TheNAPA WASH terns of reference
callsfor at least 51% women and Dalit participationhe interviewsut thisrequirement
wasnot always fulfilled.Main themesof the WUSC-level questions includs

a) General information

b) Schemehistory

c) Agenciesnvolvedin theschemeébuilding

d) Agenciesnvolved inschemeaehallitation/extension
e) Userhousehold ethnicity

f) Institutionalmanagement

34



g) Linkagesof WUSC

h) Financial nmnagement

i) Technical management

j) Governancend social accountability

k) Environment and climate change

[) Overallassessment diie schemeguality and functionality

According to the terms of reference, the interviewer sheetkfor answes agreedoy
all theintervieweesln addition to interviewing, the enumeratstouldobservestatutes,
financial recordsand other documents validate the responses

Regarding the WUSC interviewse questias most relevant to this study were similar
to the ons posedto the VDC and municipalitypersonnel The WUSC memberswere
asked, weather th@reviouslymentioned natural calamities hadused harm on the func-
tionality of watersupplyservices in the kst 10 years. In case yes, iIN&JSC members
wereasked talarify, what kind of harneach natural calamity had caused:

a) Physicaldamage/property loss
b) Depletionof supply/flow

c) Worseningwater quality

d) Outbreakof waterborne disease
e) Economiclosses

f) Somethingelse

Another important questiasskedwvas which of the following options describes best the
measures taken by WUSCIXRRin the last 10 years:

a) Successfuimeasures taken coping with own resoarce

b) Successfuimeasures taken with tisepport of external help

c) Unsuccessfuineasuresaken due to the lack of resourcdsil(s, funds, tools etc.)

d) Unsuccessful measures taken due to the absence wiaaepport even requested for
e) No measures takerebause no need to take actions

f) Somethingelse

The VMW data collection wasonductedinterviewing the VMW responsiblér the
scheme maintenancehe questions covered areas of

a) VMW training and skills
b) Toolsandservices
c) Payment and contract

Regarding thédH-level interviewsa corresponding percentage of eatinic grop to

the total share of each group amongwlag¢er usersvas selected to be interviewekfter
calculaing the required number éfHs, the enumerator would enter the largest cluster

of each ethic groum the villageand enter randomlyouse for interviews. According to

the samplingerms of referencea 5650 malefemale balance of respondents for each
scheme was supported if possible. The enumerator waailte sure that the person
terviewedwould either fetchwater fromthe sample scheme, participaterepair and
maintenance of thecheme or participaie meetinggelated tathevillage water issues

In ca® any of theseequirements was fulfilledthe interview would continue In case

none was fulfilledthe enumerator would ask to talk to anothertgaerson 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 needechumberof each respondent gips.The HHlevel questions coved
areas af

a) HH characteristics

b) Watersupply services dtiH level

c) User®assessma on social accountability &aVUSC
d) Water safety practices

e) Willingnessto payfor water

The data enumeratongeretrained ly CATN and the questionnaire and othetadeollec-

tion tools were tried with a test group beftine data collectionThe questionnaireas
improved based othe outcomes of the tesampleandagainon a needed basi$he
survey quesbnnairewasfirst created in English, artdanslated into Nepale$er the data
collection After the collection, the dataas coded by Nepalese statistical experts and
provided innumerical form in Excelo allthestakeholdersThe student researchers could
analyze the quditative dataindependently and use it freely in theiwn researchpro-
jects

4.2 Qualitative study design

The quantitative datprovidesanswers to questions such as what kind of hazards have
had impacts on the scheme functionality, how frequent are tleseds and what kind
of impacts haveéheyhadon the service functionality in the last 10 years. Tlesan-
swersonly to thefirst of the research question of this studyhy did these events take
place, what kind of meaning the water users give to génesgts and how do they interpret
their own capacities to maintain thater supply service witthese events are questions
the quantitative data cannot answer. Neitlags it giveanswers to the question ohat
kind of capacitieglid the RWSSRuild to ensurethe longterm sugainability of rural
communitybased water supplgervices against environmental pressuiidsse ques-
tions require qualitativdata collectionin theform of interviews observations and liter-
ature review.

As theWUSCs are thecore units responsible fowater supply servicesperation and
maintenancgthe WUSCsare alsahe most interestingnits for the qualitative data col-
lection andanalysisThe assumptiobehind the qualitative data desigrthat no one else
than WUSCs canditer answer questions regarding their watgpdy serviceln addition

to WUSCs, otherstakeholdegroups such awater usersyDC personnel, WIWs, local
wo me n 0 s andheathuppss personnelereinterviewed during the qualitative data
collection pattly for validation reasons and parthecause more diverse stakeholder
groups can give more fruitful information even on the same questions.

Whereas thguantitative data collection design was under the responsibility of the Nep-
alese staff of CATN, eadbt the student researchers had the responsibility to design their
own qualitative data collection based on their research needs. In case of this particular
study, he qualitativestudy designs based on the quantitative data colledigdCATN
enumeratorghe quantitative data provided with a large array of information on VDC and
WUSC characteristics that made it possiblesébtect the most interesting cases to be stud-
ied more profoundlyn the qualitativestudypart For time constrains, | could only sgkn

three weeks Nepalcollectingqualitativedata. The shotime frame naturally influenced

the study design from sample selectiordéda collectionThe qualitative sample selec-

tion, data collection and data analysis methods are explained in thergllicmapters.
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4.2.1 Sample selection

A purposefulmulti-casesamplingwas selected fahequalitative datacollection In mul-
tiple case study researchsingle case is of interest because it belongs partcular
collection of casethatshare a commorharacteristic or conditiofMerriamsS. B, 2009).

In the case of this particular stydyne common characteristeanong the casas the
experience in natural hazards causing harm on the water suppigeseNaturally,
WUSCs that haveever faced any fictionality challengesiue to natural hazards could
not give as information rich data about their vulnerabilities and capacities to cope with
the phenomenon than the ones wité experienceThis is why purposeful sampling was
used to select the case WUS®@ccording to Merriam, prposefulsampling is used in
qualitative researctvhen aim igo studythe particular irdepth(Merriam S. B, 2009).

In this researckhe objective is to studyhat happens in the communities when they face
natural hazardinducedschemeunctionality challengesPurposeful sampling thusebt
ensureghe selection of informatiosmich casesfrom which mostcan be learned for the
purposeof this research.

The first criteriafor the qualitativesampling wa thus thathe seleced WUSCs reported
havingexperiencen naturalhazards harming the water suppérvices Secondly, a max-
imum variation approach was used in order to obtain as informatilersample as pos-
sible.This means, WUSCs were selected based on the type of fitimaydeported hav-

ing experience adnd also based on the information they gave on the success of their own
coping.In order tofind the most informatiomich sample bothWUSCs thatreporedfail-
ureand WUSCs that reported succas®RR were selectedlhe thirdsamplingcriteria

was the convenience. As there were only three weeks to visit theAddSEs, the
WUSCs were sampled so that the travelling would be possible igitlea time. The
overallsample criteria iistedbelow:

1. Experiencen watersupgy service functionalitehallengeslue tonaturalhaz-
ards

2. Maximum variation in experienced different types of hazards adiasteras
well asin interpretation of successAsuiccess in coping with the challenges

3. Geographical locatioand access

The final sample includeive WUSCs Bisaltar Water Supply and Sanitation Schéme
Devchuli Municipality Dhuwad Water Supply and SanitatiochBman Dedgaun VDC,
Jousimajhuwa Water Supply and Sanitation Scharbedgaun VDCBahaKhola Water
Supply and Satation Schemeén Rakuwa VDC andMithukaram Water Supply and San-
itation Schemen Mithukaram VDC.Amongthe sample/DCs and municipalities, the
Devchuli Municipalityis located irthe InnerTerai and the rest are located tihe Midd
Hills. The sample locatins are presented in the figure 42d ashort summary of varia-
bles thaplayed a role in each schems&ections given in the table2,3,4,5 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 selecticth@Bisaltar Water Supply and Sanitation
SchemaNUSC (Bisaltay were its location ithe InnefTerai, a great number of flooding
and landslide casesith several impacten the water serviceand for its declaration of
successful copinfrable 2) Bisaltaris the onlyWWUSCin the sample that iecated next
to an all year road and a national highway. There @od gransportation connectiorof
Devchdi to both Kathmandu anthe Nawalparasdistrict headquarterBarasi.

Table 2. Selection criteria fadhe Bisaltar Water Supply and Sanitation Scheme.
Bisaltar Water Supply and Sanitation Scheme in Devchuli Municipality

Schemedunded 1995, Phase |

Location Inner Terai, Next to all year road 70 km
from district head quarters

Size 450 HHs

Hazard occurrence in the last 10 years 1 Flooding >5 times; impacts: phys
cal damage, dégtion of flow, eco-
nomic losses

1 Landslide >&imes impacts: phys-
ical danage, detion of flow, eco-
nomic losses

1 Storm/heavy rain ongeimpacts:
economic losses

Coping success Successful using own resources

Source Springfed-stream source, unimproved
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Scheme functionality status Needs major repair due to increased |
number

Dhuwad Water Supply and Sanitation $Sheme in Dedgaun VDC

Dhuwad Water Supply and Sanitatioch®me(Dhuwad was selected for itsxperience
with several hazard@able 3) It isthe only WUSCn the samplehatdeclared having
drought as a frequent golem. Dhuwad declarechsuccessfutoping with disasterdue
to the absence of external support even requeste®éoigaun VDC, is located in the
Hills in the northend of Nawalparasi district. There is@asonatoad connection from
Dedgaun VDC tolte Ka t h m aPokhara highway in the neighboring district times
of the interview anall year roacconnection to the highwayas under constructiariThe
road to the districtéadquarter Parasi is a seasdatifficult mountainroad.

Table 3 Selection criria for the Dhuwad Water Supply and Sanitation Scheme.
Dhuwad Water Supply and sanitation scheme in Dedgaun VDC

Schemedunded 1995, Phase |

Location Midd-Hills, 5km walk from all year road, -
112 km from district hedquarters

Size 52 HHs

Hazards 1 Flooding 23 times; impacts: plsy

ical damage, depletion of flow

1 Drought >5 tines; impacts: deple
tion of flow

1 Storm/heavy rain -3 times, im-
pacts: physical damage

Coping success Unsuccessful due to the absence of exte
support even requested for

Scheme gurce Spring and sprinded-stream sources, a
unimproved

Scheme functionality status Fully functional

Jousimajhuwa Water Supply and Sanitation Scheme in Dedgaun VDC

Jousimajhuwa Water Supply and Sanitation Schélasimajhuwgis located in the

sane Dedgaun VDCas DhuwadTable 4) Selecting twdNUSCs from the same VDC
area enabledn interesting comparison especially as DhuWadSC had declared un-
successful coping wheredsusimajhuwaVUSC hasdeclaredsuccessful coping using
Oown resources.

Table4. Selection criteridor the Jousimajhuwa Water Supply and Sanitation Scheme.
Jousimajhuwa Water Supply and Sanitation Scheme in Dedgaun VDC

Schemedunded 1995, Phase |

Location Midd-Hills, 4 hours walk to all year roac
~112 km from district heapliaters

Size 155 HHs

Hazards 1 Flooding >5 times; impacts: phys

cal damage, depletion of flov
quality problems
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1 Landslide 23 times; impacts: phys
ical damage

1 Storm/heavy rain -3 times; im-
pacts: physical damage

Coping success Successful with own resources

Scheme Spring and pringfed-stream sources
some improved, some unimproved

Scheme functionality status Needs major repair due to not enough \
ter, increased number of HHs and bad
quality

BahaKhola Water Supply and Sanitation Scheme irRakuwa VDC

Rakuwa is the neighboring VDC of DedgauRakuwa VDCis a scatteredommunity
located intheHills next totheneighboringdistrict Palpa(Table 5) Rakuwa VDGis quite
isolated andilsomore remotly locatedfrom the district headquarters than the Dedgaun
VDC.BahaKhola Watr Supply and Sanitation Scheme user comm({BabtaKhola) was
selected in the sample for its nearby locatio Dedgaun and for the hazards the WUSC
had reported ofAccording to the quantitative datdahaKhola had reportedhaving ex-
periencedwater contaminatiomore than five times in the last 10 yeéra hazard that

only threeWUSCsin the whole samplesported having experience of. BahaKhola also
estimated its DRR being successful with the help of other actors. These factors made
Bah&hola an interesting case to be studiedhioredetail.

Table 5. Selection criteritor the BahaKhola Wat Supply and Sanitation Scheme.
BahaKhola Water Supply and Sanitation Scheme in Rakuwa VDC

Schemedunded 1995 Phase |

Location Midd-Hills, ~114 km from district head-
quarters

Size 216 HHs

Hazards 1 Flooding >5 times; impacts: phys

cal damage, quality problems

Landslide >5 times

Water contaminatior5 times im-

pacts. Worsening water quality

1 Storm/heavy rain >5times im-
pacts: physical damage, qugli

)l
il

problems
Coping success Successful with the help of others
Scheme Spring and Sprinded-stream sources, ur
improved
Scheme functionality status Needs rehabilitation due to increased nt

ber of HHs, demand for private conne
tions and bad tap quality

Mithukaram Water Supply and Sanitation Scheme in Mithukaram VDC
Mithukaram VDC is aneighboringyDC of Dedgaun in the north of Nalparasi district

(Table 6) As Dedgaun and Rakuwa, also Mithukaram is a rert@€ locatel in the
Hills far from the districheadquarterd-rom Mithukaram, there is a 1®drswalk to the
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nearest all year road. Based on the quantitative dliattaikaram Water Supply and San-
itation Schemeiser committee (Mithukaranimad reporteavater supplyschemedamage
due to flooding, landglies andstorm/heavy rain. Mithukaram haeported unsuccessful
coping due to lack of resources.

Table 6 Selection criteridor the Mithukaram Water Supply and Sanitation Scheme
Mithukaram Water Supply and Sanitation Scheme in Mithukaram VDC

Schemedunded 2002, Phase Il

Location Midd-Hills, 12 h walk to all year road,
~104km from district heaguarters

Size 244 HHs

Hazards 1 Flooding >5 times; impacts: phys

cal damage and depletion of flow
1 Landslide >5 times; impacts: phy
ical damage
1 Stormheavy ran >5 times im-
pacts: physical damage and def

tion of flow
Coping success Unsuccessful due to lack of resources
Scheme Spring and gring-fed-stream sources, ur
improved
Scheme functionality status Needs major repair. All structures needs

be reconstreted as they are old

4.2.2 Data Collection

The field data citection was conducted between3.2015and8.4.2015Before the field

trip, no lists of preset questionsvere prepared, neither were strict lissraf required
interviews. What wasdecided beforehand was thatJSCswould bethecentral point of
interest in the studyzor data validation purposes, also VDC sth#falth post staff, water

users and other active groups wouldibterviewed in the villagesMore detailed rules

for who was to bénterviened werenot pre-set. This washe casenainly because there

was rot much preinformation 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 withDWSS & well asthreeinterviewsin the district headquarteRarasi,one with
WSSDO, one with theLocal Development Officer at thBeDC andone with the Soill
Consevation Office personnel The full field data schedule withist of the interviews
conducted is found in the Appendix Zhe data collection wasonductedhrough per-

sonal interviews, focus groups inteaws, observations and documeeviews The dif-
ferentdata collection methods atiteir usage is explained fartherdetail below

Interviews

Interviews were used as the main instrument for data collection during the field trip. In
the villages, interviews were conducted inductively, partly sestructurel, partly un-
structuredWhen arriving in a village, the firshing to do was always to call the WUSC
together and conduct a sestructured interview with the groughis interview was
based on the quantitative dataa waythat | was partly able to valate the quantitative
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datafindingsandthe same timécould gain deeper knowledgetbe WUSC the scheme
and thelocal operating environment. After the first sestructure interview, unstruc-
tured intervewing was continued with the WUSE€aders througout the stay in the vil-
lage.The stay in one village lasted 3 nights during which interviews, observations and
document collection wasonducted

WUSCs werdhe most important contact posrtb other actors to be interviewedthe
villages.In addtion to WUSCs, gpupand individual interviews were conducted wiitie
water usersthewome n 6 s g r o th@akh pesnpersonnelbe villageinterviews
were usuall conducted outdoors a central place of the villagend theynaturally re-
ceiveda lotof attention fom the villagers.n most cases, there were lotpebplepresent
whentheinterviews were conducted. Everyone was free to participate and speak and there
was no attempt scesstothdintemviews peopl eds ac

Semistructured interiews were conducted with the VD&nd municipalityofficials, the
Nepalese Red Cros®@8ety, the DWSS representatigeand representatives of thdis-
trict-level institutions.Only the interviews withthe Nepalese Red Cross Society and
DWSS were recordedn khe villages, the interviews were discussidas lasted through-
out theday with different groups of peopldrecording dayong discussionsvould not
have been efficient andotebook and pen were used to record the csatens. This
was considered aigable method fodatarecording especially as all conversations were
translated ossite, which made the conversations rather slewlving. The districtlevel
interviews were short andue to unclear rules on whether recording was allowed, they
werenotrecorded. Thenterviews with the/DC officialswere not recorded as there was
no needdue totherather short tempo of conversations

Observations

Observations had an important role in the data validatioeach village visited, the
WUSC was aske to show the places, in which theportedhazards had occurred. This
method is usually called a transect walk involves walkingthrough a community to
observe the surroundings and the environmBm walk is led by the localvho present
places andhings in the environmerihey findmeaningfulmeanwhilethe researcheyb-
serveshe environment andtherthingsmeaningfulfor the study. Transect walkvere
crucial for the data validation and the method wsed in all the villages. Plagghe
villaga's mostly wanted to showeretheir water source pipe distributionsystens in-
cluding tanks and chamberglaces damagely hazard as well asother meaningful
things such aschoos, fields and heath post Observation wasupported by photo-
graphs which helped talocument the data observed

Written d ocuments
Written documents obtained during the qualitative datiéectionconsistednostlyof the
village healthdatareceivedat the health posts. Docuntsiregarding Bisaltar and Dhu-

wad schemesehabiliation works were also receivetiliring the visit athe WSSDO of-
fice in Parasi
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4.2.3 Translation

As the qualitative data collectiomas conducteth Nepal, an interpreter was needed to
assist in all the discussions. The interviews were conducted sd¢hqti¢stions we
first posed to the interpreter English after which the intergter translated them into
NepaleseThe qiestions were answered in Nepalese and again transladdehiglish by
the interpreter. This made the conversations rathert@mwo, which enabledocument-
ing the interviews using pen amdiper As English is amfficial language in Nepal, all
the official documents observed (health @etiemerehabilitation worksrelated data)
were provided in English in the first place.

4.2.4 Data analysis

Finally, the field dataconsisted otranscibed interviews, field notes anterviews and
observations, photographs and a fefficial documents. The interviews and other field
notes were first coded intma&lectrical formusingMicrosoftWord and Excel. A induc-

tive and comparativenethod was used to analyze the data comparative method, bits

of information that seem to potentially answer some of the research questions are searched
for andplacedinto differentcategories and subcategori&@be categories are formed so

that the data in eaaategory capture some recurring pattern that cuts across the data. The
data, categories and subcategories are sorted over and over agdireustdrt to form
common themes and pattemsoss the dafathe research finding$-inally, thesefind-

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 investigete
actionsRWSSP tooko ensure the lonterm sustainability ofural communitybased wa-

ter supply services regarding the rigknatural hazards and disastéraken the exiet of

this study, | could nomake a comprehensive analysis of all the FBNSlata available
regardingthe approactthe project tookoward haardrisks. Thiswould 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 tit@RWSSPrelated
documents are available nowadays. In timnkthe 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 thelgdéimes of the project are difficuto find.

To keep the analysis lightewientthroughRWSSPdocuments | was able to gather using
thesearch wordenvironmenthazard safety quality, protectionandtest Even though it
does notmake a comprehensive analysis of the RWSSP measuB#RRnit gives an
idea of the emphasis RWSSRlhaarding environmental threafThe documents used
in the review are RWSSP Phase | project document (1989), RWSSP Phase Il Project
Document {996, RWSSP Phase Il Review Report (1998YSSP Phase Il Project
Documant (1998) RWSSP Phase Il Annual Repor)(01/2002, 2002/2003, 2003/04)
RWSSP Phase Ill Completion Repa2005) Report on Comprehensive Water Quali
Study of RWSSSP in Year 2004 (200Bgport On Water Quality Monitoring Imple-
mented in RWSSP Phases |, Il and IIl. Proposal for Ruraékuaity Monitoring Pro-
grams (2004) andVater Quality ReporOn Necessary Water Analysis in RWSSSP
(2004).
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4.4 Data validity and reliability

As the quantitative data collection desigmd implementation wergesigned and con-
ducted by unknown Nepalese enumerattirs validity of the data must be judgedéd

on the knowledge received thfe data collection. The quantitatiglata collectiordesign
seemed statistically relevant. TWEJSC sample was more than 50 % of all the possible
WUSCs to be studied within theamework. Also the HH sample (17 HHs pEUSC)
combining different ethnical groups seemed reasonable. The questionnaire was developed
together with Nepalese and Finnish senior experts and a&siutient researchers could
give their input toshapethe queationnaire. The data Wwaanalyzed by each researcher
individually, which means the researchers are themselves responsible for the validity of
their analysis. Ashe quantitativeraw datawas published in akxcel form, practically
anyone interested can fdmarize with the data and chedkthe analysis andhe conclu-
sionsof this studyare correct.The quantitative datiindings were constantlyvalidated

by each student researcher on the field, where the quantitativéirahiteys could be
reflecedwithcmme 6 s own observations.

Even though the qualitative reselardoes not aim at capturing a singdality as quanti-
tative datadoes its credibility can be enchased using different methbdangulation is
probably the mostommonmethodfor qualitative déa validation Within triangulation,
there are different strategies to increase the credibility odtlagysisincluding multiple
methods, multiple sources of data andltiple investigators(Merriam$S. B, 2009).All
these three triangulation methods aeingusedwithin this particular study.

Collecting and analyzing both quéative and qualitative data meansing multiple
methods. Conducting the qualitative study after the quantitative data collection, enabled
doublechecking the quantitative gavalidity. For example, whenVdUSC had reported
having faced landslidexccording to thguantitative data, during the qualitative data col-
lection, theWUSC was asked to show the place, in which the landslide had occurred and
to describe the event in neodetail. 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 throubbtiuthe quan-

titative andthe qualitativedata collection Instead of just discussing with oMéUSC

member on his or her perceptiontwdzard risks and occurrence, multiple interviews were
conducted with different groups of peogleth in the villages as well as tte district

and the centralevds. Theseinterviews included focus groups discussions with the
WUSC membersn different combinations as wellaswithat er user s, wome
health post personnel, form@&USC members and the VDC atige municipality per-

sonnel. In addition, the Nelese Red Cross Society, DWSESSDO, DDC and thBis-

trict Soil Conservatio®ffice personnelvere interviewed in order to gain a wigecture

of thestudiedphenomenon.

Instead of collecting data just from oleUSC, data was collected from five sample
WUSCs This enableg@omparing and crosshecking data, both between tarticipants
of the five sample siteandbetween different stakeholders in eaite. Anothewalidation
method used wadoublecheckng the data coficted. Usually the last interview each
sample villagavasheldwith theWUSC members. In the last interview, theta obtained
during the field visis was validatedbnce moreto avoid misunderstandingsAll these
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methods increase validity of the findings ase findings do not lie m theknowledge
or opinionsof a few personsnly but present thgerceptions of multipletakeholders in
multiple locationsand in multiple institutions

Investigator triangulation is used the NAPA WASH project via the six researchers
studying WASH sstainabiity through six differenthematic areas. Even though the re-
searcher all have their individual study foarsd case villagest is obvious that their
studies will overlap each other to some ext&hts enables comparing and cra$eck-
ing the chta and analysief each researcher tabserve whetherthe researchers have
findings of similar kind.
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5 Reseain ahig $

The chaptestarts with an analysis ttie frequency and kind of natural hazards and dis-
asters in the study arekhis is followed by an analysis that uses the vulnerabitdypac-
ity-frameworkto reflectfactorsthat either increase the vulnerability of gtadiedcom-
munities regarding the impacts of natural hazards on the water services or either enhance
t he communi $toredude theazapdaisks dnd te maintain teervicefunc-
tionality. The last part of the analysis is based on a literacy reviewtaeflectsthe
actionsRWSSPtookto ensure the lonterm sustainability of rural communityased wa-

ter supply servicemegarding the riskfmatural hazards and disasters.

5.1 Hazards

During the quantitative data collection, the WUSCs were asked to estimate the frequency
with whichfloods, landslides, heavy rain storm, fire, drought and water contamioati

or any additioal hazards hasaused harm on their water services in the last 10 yEzes.
results tellthat natural hazardse common in the study aredathey also play a role in

the water servicdunctionality challengegFigure 13). Out of the 40 schemes studied,

only four WUSCs declared zero occasions, in which a natural hazard had caused harm on
thar water supplyservicein the last 10 years$n addition to the listed hazards, there was
only one additional hazard mentione@dn earthquake, vith had occurred ae in the
10yearstime scaleand reported by on@USConly.

FREQUENCY OF NATURAL HAZARDS
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B More than 5 times W4 to 5 times 2 to 3 times Once ®No harm

Figure 13 Thefrequencyof natural hazards harming theater supplyservice function-
ality in the last 10 yeardata reported by WUSC members.

According to the results|dodsare the mascommonnaturalhazards in the study area.
Altogether73% of the WUSCs reported floods having caused harm onwlager service
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functionality overthe last 10years, of which 286 hadfaced flood related challenges
more than fie times in the periodAccording to the resultshé secondnost frequent
natural hazaréh thestudyareais landslide, which 65 % ahe WUSCs reported having
harmed their water seres in the last 10 years andZGmore than five times in the last
10 yearslt can be thus congtledthat these two hazards are very frequent in the study
area taken that more than half of the WU $&rtedthemhaving causetiarmon their
waterservices Amongthe listed hazards, the heavy rain and storms were mentioned as
the third frequenhazard(35 %), followed by drougkt(25%), fires (20 %) and water
contamination (86). It must be noted thdlhe option heavy rain arelormwas probably
confused with the term flooding: in tHeeld discussions with the water useand other
groups, heavy raiandstorm never came out as its olawzardougvent buttiwas always
mentionedas a caustactorfor flooding and landslids. Droughts and fires did nabme

out as frequemteasons for scheme functionality disruptiomsther in the survey results
norin the discussions

What is interestingn the resultss the low number of water contamination cages.

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 dettesountryDesinventar,
2015).Still, only two out of 40 WUSCs reported water contamination more than 5 times

in the last 10 years ammhly oneWUSC reported water contaminatidrio 5 times in the

last 10 years.

This is an interesting result for tweasons: first of all, the resuttight reflect thediffer-
ences between the voluntary angoluntary risk perceptiothat was presented in the
chapter 3.3 along with the natural hazard theDnnking contaminated wates a vol-
untary risk, and might bthus considered as @avent less severe than involuntary risks
such adlooding, landslides and droughtk this casecontaminated watenay not be
recorded as a hazard at all, not even if the person becon&scitindly, lte low number

of water contanmation casess interesting as in théllage-level discussions/ater con-
tamination came out as a frequent phenomenon in each of the visited vithatdpesdis-
cussions, water contamination was mostly related to monsoon rains and their impact on
the watergquality as the intensive raitsing mud and othedebris into the watesource
and changehe watercomposition and coloit is interesting that thee kind of events
were not reflected as water contamination in the quantitdéwaresultseven though
according to thdurther discussions, the phenomenon frequently makesvater users
stop using the water for drinking purpos@&be question of water contamination might
havebeenthusbiasedi people might relate water contamination with something more
i s e v er mud, deblisambacteial contaminationAlso, waterborne disease might
be enough common and not severe enough that people would considpotingiater
guality a hazardThesecontroversial results tell about the fragility of structurkabed
ended questionnaires and the importanapafitativedata collectionn order to validate
andclarify thereceivedresults.

The questions abotite frequency of hazards waepeated with the VDC personnel in
order to validatehedata gathereddm the WUSCs The perception of the VDC person-
nel follows quite strictly the WUS&Es a n enly the raumber of occurred hazards is
interpreted being higher by the VDC personiiélis is understandable as the VDC per-
sonnel were asked to estimate geneal occurrence of the given hazards, not filee
guencyof these hazards harming the functionality of the waipplyservicesAccording
to the VDCpersonnel, floods and landslidase still the most common hazards in the
studyarea (more than 90 % of VD®sd expeence of both)followed by ires (63 %)
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heavy rains and storms (58 %), droughts (25 %), water contamination (21%), disease
(8%) and earthquake (4¥Based orthese results, it calpe concluded that floods and
landslides truly are hazartisatoccur frequently in the study aré@gure 14.

FREQUENCY OF NATURAL HAZARDS
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Figure 13 The fequency of natural hazards the studied VDCs and municipalities.
Data reportedby the VDC and municipalitypersonnel

5.2 Disasters

As defined earlier in this study, natura@zards are natal phenomena that occur due to
natural processes and are potentially disastrblus.previous chapter presenteatural
hazards that the studied WUSCs aAdCs reported having experience iofthe time
scale ofthelast 10years. That information does rsitll reveal what kind of disasters
negative impacts these hazardmay havecaused on the watasupply services This
chapter presents impacts ttia¢ occurred natural hazardave had on the watsupply
service functionality in the study ar€ehe analysisreflects 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 daf@@ge» in flood

cases and 8% 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 flowgiwiwas occued in 60 %

of drought, in 48 % of flooding, in 39 % of landslide and ir?d.8f fire cases. Third most
frequent impact was reported being economisdses which has occurred in 35 % of
flooding, in 27% of landslide and in 10 % of drought caskterestingly 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 espeally flooding events. (Figure 15
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REPORTED DISASTER IMPACTS
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Figure 15. Reported disasteimpacts Data reported by WUSC members.

In the next chapters, impactss@imethe most commonatural hazardsn the study area
are presented. As mentioneatlier, water contamination as a hazard amisening water
qudity as a disaster impact did nmame outas frequent evenia the quantitative data
but as theylayed an important role in tHeld assessment discussiotiwy arereated
separately in the analysis.

5.2.1 Physic al damage of water supply systems

According b the quantative data, floods hav®ausedghysical damage on the water sup-
ply systems in all the flood occurrencédl.the five sampleWUSCsparticipating in the
qualitative data collectionhad experienced floods harming ithevater supply srvice
functionality in the last 10 year8ased on th&eld assessmeimterviews,flooding hap-
pens mostly during thenonsoon seasothe period from Jy to September, when most
rainenters the are®8ased on the interviewthe physicedamage mostly meangashing
out theschemeanfrastructurexdam intake, collection chamber, distribution chamber or
the pipelines dher little by little or at oncéBisaltar, 21.32015; Dhuwad 23.32015;
Jousimachuw&5.22015;BahaKhola30.32015;Mithukaram 1.4.2015)In addiion to
flooding, also landslides cau$eequentlyphysical damage on the schemsteuctures
Physical damage was reportedi% of all landslidecasesAccording to theNVUSCs
alsolandslidesoccurmainly in the monsoon season when the area faces heavgllta
The sample WUSCs reportéghdslidescausing mostly damage pfpelines(Jousima-
chuwg 25.2.2015; BahaKho}&28.3.2015Mithukaram 2.4.2015) andas flooding, also
landslides seem to be a chromionualphenomenon. According to theMithukaram
VMW, landslides wash away and brehle schemepipelinesfrequently Twice floods
and landstes have also cleaned outitram intake. flithukaram VMW, 2.4.20195. In
Rakuwa, a massive landslide took place approximately seven years ago. Sintieethe
landslde has reoccurred annuallyrowing in size an@vashing away landittle by little.
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After the first landslidethe land has beamder erosion also duririgedry monthsThe
BahaKhola schem&ansmission pipeline runsn a steep hill just where the lahds

takes placandaccording to the WUS@iembers, th&andslide breaks tha@pelineannu-

ally in times of the monsoon rains when the pipeline tlsn into the vallewith other
debris.(Figure 1. (BahaKhola 29.32015. As in the case of this massil@ndslide,

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 exposeditferent pressuresigure 17.

# "'s,"

Figure 16 A ssive landslide théreaksthe BahaKhola schemensmissiorpipeline
annually during the monsoon rain&ghakKhola 29.32015.
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Figure Ppeli eposed to erosi@nd landslidesdue
haKhola, 283.2015.

road 'ConSfrutionBa-

5.2.2 Water shortages

According to the quantitativéatg droughts are not very common in gtadyarea. Only
25 % of WUSCs reported having faced droughtthe last 10 yearandonly 10 % re-
ported havindaced them fouor more time®overthe perod. In four out of five WUSCs
included in the qualitative data collectjdhere was a strong consensuseshporalde-
pletion of flow as well asvater shortagebut this was notonnected wittdroughtsor
other climatological changémitratherwith normalweathempatternspopulationgrowth,
outdated schenseandscheméblockagesand breakage&or example, in case of flooding
and landslides, the WUSCs reported depletion of flow in 48 #e flooding cases and
in 39% of the landslide cases.

In Bisaltar the water shortagestarted already about twears after the schensemple-
tion andduring the last four years, the water udease suffered from water shortages
from May to Juneln Nepal the migrationflow movesmainly from mountains and hills
to Tei andin Devchuli, which is located iimnerTerai next by anational highwaythe
population has increased significantly since the scheme construction. In addition to the
population growththe wate use has also increased due to priwaster connectios,
biogas plants and toiletéccording to the BisaltawWUSC members, their schensize
was calculated for 20 years ligpan Finally, their populatioomore than douleld during
the first 10 yearbutthe scheme still delivethe same amount of watas n thebegin-
ning. Theworstwater shortagesaturally takeplaceduringthe dry month®f the yeai
from approximately MieMarch to MidJune (Bisaltar, 21.32015). In Dhuwad, there was
neither a consensus olfianges inclimate patterns. Dhuwad schenadso suffers from
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water shortages buisothey believe it is due tthe increased HH numbeWhen the
scheme wasrst constructedabout20 years ago, it was designed for 22 HHs. Now the
number of useHHs is 53 (Dhuwad,23.22015.

Other reported causégr water shortages were outdated and leaking scheme infrastruc-
ture debris caused bgeforestationdamage of infrastructur@and limeencrustation in
pipelines BahaKhola schemis strugging with water shortagdbut the WUSstimate

the reasomehind beng thar outdated scheme as thgpelinesare 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 sdueszompletely. On thether
hand, the WUS@embers estimatetatif they could rehabilitate the scheme they would
have enough water in tle®urceeven forprivate connections.BahakKhola,28.32015.

In Devchuli, deforestation wstream contributes tdebris such as tree leaves, which
sometimes ldck the intake Bisaltar also suffers from limech water.Lime sets orthe
pipeline surfacewhich contributes to decrease in the pipe diamatelithe water flow
andwith timethe pipelinegets blockeatompletely.(Figure 1§. (Bisaltar WUSC 21.3.

N e 3 : "\‘: “ o

Figure 18 A drainer covered by lime ithe Bisaltar schementake. 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 22(.5.

#

5.2.3 Debris f low and water quality

As previaisly explained water contamination did nabme out as a frequent hazard in
the quantitativelatg neither @d worsening water quality as a hazard imp8&atl, during
thefield discussions, it became very evident thapite 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 seas8ource protection seems to be an issue that all the
sampléWUSCs ae struggling with. Especiallyuringthe rainy seasomuddy water and
delris enter the watescheme ang@vorsenthe water quality significantly. In all the five
sample WUSCsmnonsoon rains were mentioned as the most common reasomatiar
quality problems (Bisaltar21.32015; Dhuwad 24.32015; Jousimachuwa25.22015;
BahaKhola30.32015; Mithukaram 2.42015.

In BahaKholamud 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 29.3.201% Bisatar reported thatbout 15 dys before the interview, it

had rainecand muddy water had entered Hoheme(Bisaltar,21.32015. The Dedgaun

VDC officer stated thathere are no safeatersourcesn thewhole VDC asthey use
stream sources and during the rainy season muddy water enters the st anevater
quality deceasegDedgaun VDC Office27.3.201% Both Dhuwad and Jousimachuwa
reported of water quality problems duritige rainy season (Dhuwa2¥.3.2015;Jousim-
achuwa25.2.201%. In Mithukaram, the VMW stated that muddy water entbe scheme

from time to time anduring the rainy season, the water quality is not g@ddhukaram

VMW, 2.4. 2015)

What is especially alarming regarding the water safety is tiiglthe water flow dis-
ruptionsand sometimes due tbe decreased tap water qualithe water users return to
use sources that t hey(Figuell9. Thése arauhprdtectedn a |
small open watepondson the groundThey aresourcesfrom which the villagers used

to catch their water before the RWSSP projecMithukaram,thew mendés gr oup
that during three to four months of the yearytuld notuse the tap water as the
schemeipeline is usually either damaged or blodkimstead, they would use traditional
water sources(Mi t huk ar am wo me n)Bahakholansers statedl that as2 0 1 &
their scheme is dependent one wateisourceonly, they must go for traditional water
spotswhenevethescheme is not functionin@ahakKhola28.32015. About three years

ago in Mithukaram, duéo flooding and landslidegeopledid notreceive any water
through thé transmission pipeline during six mihs During those months theyilized

their traditional water spot§Mithukaram, 1.4.201%
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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 inthe scheme maintenance, the household has now returreaddio their water

in this traditional water spotMithukaram, 1.4.2016

Change of color and compositiohwaterduring the rainy season is not the only evidence
of poorwater qualityin the study areal’he United States Agency for International De-
velopmenthas launcheth 2011lafivey ear compr ehensi ve-foi Suaa
cused projecin Nepal The project aims atddressing the vulnerable points of develop-
ment which result in chronic undernutrition in Nepdalhe poject focuses on improving
nutrition, maternal, newborn, and child héakervices, reproductive health and family
planning servicesyater,sanitation and hygiene as well msmebased gardening in 20
districts of Nepal(USAID, 2013. As part of the Suaahara project, in each of thdamp
menting districts local health personnel such as health post staff and femalernsymmu
health volunteer¢FCHV) are donatedmall water test kits, which enable théontest
easilythar drinking waterquality. The simplewatertest measures themnaunt d fecal
coliforms in the waterThe test kit comprisessmallglass bottle, which contains an
dicator paper. The bottle filled with water and left isuright for 48 hours. If the water
turns black, it means theater is not drinkable due togh lewels of fecal contamination
(Figure 20.
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Figure 2Q Suaaharadst kit.The bottle holds the following test instructiofi€oliforms

P/A H2S Test Vial> Only black color indicatoi i Det ect i on of bl ack
cator of fecal pollution & waters not f i t (Ricture taken26.82015m g o .
Dedgaun VDQ
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Nawalparasi is one of the districts, in which the Suembeoject is being implemented
and all the case WUSCs of this study haseéd the kit to teghe water quality of their
schemesThe results havenot been very encouragingn Bisaltar samples taken from
boththe water source and reservoir tamire black (Devchuli Health Post, 23.3.201L5
In Dhuwad Jousimachuwa and BahaKhothe resultwas also black. Dhuwad
24.32015;Dedgaun EHVs, 26.3.2015Rakuwa Helath Post, 30.3.201®nly in Mith-
ukaramthe health pst personnedleclaredthe schemewaterdrinkablei after 48 hours
the samplevaterhad turnedsellow (Mithukaram Health Post,.4.2015.

Based on the simplecal coliformtest results, from bacterial point of view, the water
running in thesample schemas evidently not cleafrom fecal pollutantsBut is hat a
disaster? If disaster is thealization of a hazardhenbreakage or blockag® pipelines
and other scheme gtitures depletionor total stopof waterflow andthechang of color
and compositiorof waterto the extenthatthe water users choose not to use itc
nitely disasters based on ttefinitionsof this studyi in all these examplate scheme
goesout of delivering the benefits it is supposed to deliert. whether the existence of
coliformsand potentially other microen the RWSSP scheme watirenaturalhazard,
contributedo a disaster depeadnthe consequences of these microbes in thierwa

Based on the literature, water quality issues due play a significant role in the health of
Nepalese peopl&pidemic is aituation, in which a disease unexpectesfiyeads among
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people causindlness or even death. Epidemics may occur due to Mixarsteria or some
other microbiological origin. These may enter the human body via environment such as
contaminated drinking water or due to lack of sanitat{dinistry of Home Affairs,

2009) The WASH JointSector Reviewfrom 2011 states that even tlgbuNepal has
madesignificance progress meducing the infant mortality rate recent years,idrrhoea

is still the third most commonrauseof deathfor children under five years old the
country According to theloint Sector Revieythe chdlenge isthatmany of the existing

water sourcethat ae considered being improved or safayactuallybe contaminated
(Ministry of Urban Development, 2011

Unfortunately, | was nable to collectong-term quantitative health data from temple
VDCs and nunicipality in order to better reflect thacidenceof waterbome disease in
these locationsThe lo@l health posts do collect health data but due to the annual cycle
of the Nepalese calendar, unfortunately the data | was able to gather was lacking the
period from MidFebruary or MidMarch to MidJuly, which is alsdhe period ofthe
monsoon rains. Based on my earlier findilmgghe frequency of watdsorne disease
especially during the monsogtihe monsoon season datauld have been important in
orderto make further conclusions ofothly diseaseincidencein the area. Even though

| cannot present figures of seasodigkease variatign canstill draw conclusionsn the

most common watdborn disease in thetudy area based on both local health post
statisticsas well as discussions withelocal health officials

According to the health post statistibetween the data collection period from Midy

2014 to MidFebruary or MidMarch 2015,n the three samplg¢DCs andone munici-

pality, presumed an-infectiousdiarrhea had clearly been the most frequent wadene
diseaselntestinalworms hadbeen registered as the secondst common watdoorne
diseasdollowed byamoebialysenterybloody diarrhepandacute gastiicenteritis(also

a cause ofliarrhea) 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 healthspmisDevchuli municiglity,
Dedgaun VDC, Rakuwa VDC and Mithukaram VDC. Data collect&eirchuliMunic-
ipality between MieJuly 2014 andVid-March2015; inDedgaurivDC betweerMid-July
2014 and MidFeb 2015; irRakuwavDC between Mieluly 2014 andVid-Feb 2015nd

in Mithukaram VDC between Midluly 2014 andMid-Feb 2015.(Data received:
Devchuli Health Pos®.4.2015;Dedgaun Health Post, 26.3.2015; Rakuwa Health Post,
30.3.2015; Mithukaram Health Pod4t,4.2015).

Devchuli Dedgaun Rakuwa Mithukaram Total
Municipality VDC VDC VDC
Typhoid 29 19 0 0 48
Acute gastro 65 7 0 0 72
T enteritis
AmoebicDysentery 11 79 4 3 97
Shigellosis 9 4 3 0 16
Presumed norrinfec- 15 180 78 47 320
tiousdiarrhea
Intestinalworms 20 81 79 8 188
Jaundice 2 0 1 0 3
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According to the HalthOfficer of the Devchulimunicipality, common wateborne dis-
ease in Devchuli ardiarrhea, dysentery and skdisease To give an examplel5 days
before the interview, ihad beerraining in Devchuli and flooding had occurred in the
stream sources. As @msequenceseveral diarrhea cases nedéound. The officer also
estimated that approximately 20 % of hevchuli populationsuffer from waterborne

skin disease. According the dficer, typhoidoccursrarely in the communitgdue tothe
reason that peogldrink the vater from the early childhood and are tlagsustomedo

its quality According to officerthelocal people have immunity tmost ofthe water
borne disease Diarrhea is existent but it mainlyceours during the flood season.
(Devchuli Healh Post, 23.3.2015k Dedgaun, theCHVsstatal that before the scheme
construction, there were more watetated diseasenow they still exist but in less quan-
tity. According to the FCHV,smost common disease in the village are typhoid, jaundice
(Hepattis A), diarrhea and eye infections. These diseaseur especiallyduring the
rainy season.gfedgaun FCHVs, 26.3.20L5According to the Dedgaun Health Ppst-
sonnel, duringhe monsooseasoneach waraf Dedgaun ha8i 10diarrhea case$lost

of theinfected are childrer{Dedgaun Health Post, 26.3.201According to theRakuwa
health post personnahost common watdborne diseasein Rakuwa VDC are typhoid
andintestinalworms. Especially itherainy season also diarrhea and dysentery are com-
mon. (Rakuwa Health Post, 30.3.2015

In Bisaltar (21.32015, Dedgaun (26.2015 and Mithukaram (1.2015 water users and
health personnedtill estimated that epidemics were more frequerth@times before
RWSSP. The BisaltaWUSC statedhat before tB scheme constructiodiarrhea was an
ortgoing problem in the village as tlkinking water was takeaut straightfrom the
irrigation channelg¢Bisaltar, 21.3.2016 Even though some improvements surely have
taken place after the RWS8Rplementationit does nothange the fact that watborne
disease, especially diarrhea antestinal worms seem to remaiuite frequent in the
studyarealt must be noted that the health post data is not a watertight presentation of the
waterbome disease incidenc@s the health post personnel stated in ealihge, the
figures ory present the disease, which people cme to search for help at the health
post. The reality is that many people, especially the ones livingi$#trseldom the health
postandalso tleir 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 ha
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 thelphaserious

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 commuifised approach, which means #theme tech-
nology must be simple enough that the water users could take responsibility overthe long
term scheme operation and maintenance. Still, the fact that neither the promotion of sim-
ple, costefficient solutions such as water boiling is not présemhe 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 followingréence from the Phase | project docu-
ment tells something about this approach:
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Aln the Mountains and Midlands the | ocat
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 lasence of Government suppd@tRWSSP |, 198p. 45).

The quotatn tells what has been analyzed previously: the first and foremost concern of
RWSSP in the Mountains and the Mitillls, 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 easibethcre

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 aaifiiegproject
introduced and promoted the use of biogas. In the end of the phase Ill completion report,
there is a list of activitiethataccording to the repowould greatly benefifrom further
assistance regarding the project impacts, even thougirdlgeam itself has already fin-
ished. These activities includeteégrated water resource managemenégrated envi-
ronmental managememwater source protection and conservati@forestation and soil
conservatioras well aflood prevention and mitigain. The report states thall ¢hese
environmental activities are directly lie#d to the sustainability décilities constructed
duringRWSSSP antb ensuring safe drinkingater and disaster preventiortire future.
(RWSSR 2005, p.6h Based on théindingsof this particular studyhe list holds true

still today.
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5.2.5 Economic losses

Based on the quantitativilatg economic losses are the thimtbst common impact of
both floodsand landslides in thetudyarea According to thelata, WUSCshave sufferd
from economic losses in 3 of the floodng casesand in 27% of the landslide cases.
These figures are relatively lowhichis interesting taken that when it comes to flooding
for instancethe WUSCs reported physical damage in 100 % of the cabeslifference

in the frequency of physical damage of the scheme and economicrizssexlicatehat
despite ofthe physical damage of the water supplgteyn, fixing the damage does not
always require monetary resourcd$ere is theossibility that theVNUSCs areable to
repair thedamage with theiown resources (botmaterial and immaterialr that the
WUSCs may receivexternal support withodticing any economic losse€Ehe less sus-
tainable option is that no economic losaesfacedas nothings dore 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 landslidases, WUSCs have needed toes@omic resources
to maintain thescheme functionality.

5.3 Vulnerabilities

Naturd hazards are natural phenomena that are potentially disastrpasple Still, not
all naturalhazarddbecome disastrouased on the vulnerabiliyapacityframeworka
disastelis the interface athreevariables hazardyulnerabilityandcapacity(Figure 2J.

Vulnerability -
Capacity

Disaster Hazard

Figure 21 Disaster according to thgressure and release model. (Based on Blaikie P. et
al., 1994).

If on either side of the equation the variable equal®y no disasteoccus. From the
findings presented in the previous chapters known that in the study area of this re-
search, the hazafdctor is not zero asaturalhazardsespecially floods, landslides and
microbiological contaminationf waterare presenn the area. We also know that these
hazards haveausednegative impacten the watesupply servicefunctionality 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 factoeigeatulnerabilityn

the study areand thusenable thénazards to become disastare being analyzed

5.3.1 Natural environment

Regardinghe natural environment of the sjudrea there are two factafsat make the

area very much vulnédbpée to the two common hazardleoding and landslide The fist

is the precipitation patterand the second is the steep topographthe areaNepal re-
ceives approximately 78 % of its annual rainfall during the monsoon months June, July,
August and Septemheturing which intense rainfabbiccursin the country(Figure 23.

In the month ofAugust, Nepal receives on average .ZB&hm of rain (TheWorld Bank
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Group 201%). To compareFinland receives on averagts most raifall in July, 73.8

mm (World Bank Group201%). Rainfall itself is not a hazard, even thbugnexpected
andextensive rainfall might be. In case of Nawalparasi, based on the interviews, rainfall
IS not a threatening ewmeitself but a cause factbor floods and landslides, which on the
other hand havthe potential to turn disastrous.

AVERAGE MONTHLIEMPERATURE AND RAINFALL

IN NEPAIFROM1990-2012
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Figure 22 Average monthly temperature camainfall in Nepal 1992012 (ThewWorld
BankGroup, 2013)

Theseasonal precipitation pattern naturdl@s its other side: between thentiws of No-
vember and April, Nepakceivegelativelylittle rain. This is why in the months preced-
ing the monsoon season, sosthems suffer from water shortagk . must benotedthat
all the sampleWUSCsinterviewedmentioned thenormal weather patternsicrease in
population private connectionand the undersizeahdoutdatedschemes being the main
reason for water shortagie nota generatlecrease in water volumes

Anothernaturalfactor generating vulnerabilitys the steep topography of the area. The
hilly topographycombineal with heavy rainfall creates a flood and ldids prone envi-
ronment According to theDeputyDirector General of DWSSleforestationwhich is
common in Nepafurther increases &risk of landslides and floog@WSS, 19.3.2016
Whether or not these hazartusrm the water supply infrastructure asetvice levelde-
pends on other vulnerabilitissich ashe protection of infrastructerThe steep and rough
topography makesalso more difficult® both construct and maintain safe infrastructure.

In a mountainous environment, the water sources mayddens of kilometers from the
water users and the pipelines need to run long distammtehe steep mountain slopes,
wheretheyare exposed twarioushazardslt does noteither help that the road network

is not very developed. Amorthe 40 schemesncluded in the studyonly 38% have a

all year road, 486 have a seasonal road and 15 % do not hayeoadconnectiorat all.

The roads are mostly unpaved, winding mountain roads, on which travelling is slow and
difficult. Difficult topography and longistances make also theaintenancef the infra-
structure challengingspecially as the water users may not have any vehicles.irarse
instancem Mithukaram, thevatersource islocated13 km away from the&sers(Mithu-
karam, 31.3.201)5As none of the WWSC members haweehiclein use, acording to the
Mithukaram scheme VMW, it takes four hours one wanetchthe sourcéMithukaram
VMW, 2.4.2015. Due to the previously explained reasons, especially in the rainy season,
the scheme mightecome totallyinaccessiblethe source of the BalKhola scheme is
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located 12 krmmaway from the users and according to the WUSCutipgaved roads and
paths become muddy and basically inaccesglbléng the rainy seasofBahaKhola,
29.3.2015%.

5.3.2 Physical s tructures

Basal on the quantitative dataterviews and observationa significantvulnerability
factorthat further and enable the reportigastes, physical damage, depletion of flow,
worsening water quality and economic lossethe poor quality oscheme infratructure
as well as thechememaintenancand repair worksWhat is meantereby poorscheme
infrastructure isthe extensive se of unsafe water sources of poprlity, very poor
source protectiostructures, almost total absence of evensihglesttechnologies of
watertreatmentand the vulnerable disposition of pipelines and ofithemestructures
on the steep, hazaptone slopes.

Understandably, the scheme technology must be simple in remotedome areas such
asthe hilly Nawalparasi coumyside. The schemgxomoted in the study area thg
RWSSP are so callggravity schemestechnology, inwhich the water flows down the
pipelines oragravity bais. Gravity schemes have their pros and cons: as the water flows
onagravity basisno pumpsarerequired and there is less charuf technical difficulties
in long-term On the other hand as pumps are not used, the wateappestion the earth
surface naturally either in strearandriversor in springs, in which the water flows nat-
urally to thesurface from an underground formatiés thewater flow isbased on grav-
ity, the water source musgturallybe located above the water users. Thisthe other
hand might contribute to a difficult accessibility in teraiglistance andifficult topog-
raphy.

Raw water quality

Theuse of unsafe water and the lack of source protection and water purification in the
studied schemes awlnerability factors that put thewater userst risk as they are en-
couraged to drink water from sources thatface vater, any kind of debrisr other com-
poundsas well as people and animals @atessand contaminate Based on the data
presented earliethe results of these vulnerabilities aagious blockage of pipelines,
continuous or temporavaterquality problensand even disease.

Based on the quantitatiiatg only 33% of thestudiedRWSSP schemes get their water
from springsourceswhichare at least potentially improveacording to the JMP cate-
gorization,(Figure 23. An improved spring souecrequiresaurce protectionthe source
must becovered in a waghat no contamination with surface water or any other poten-
tially contaminatingsubstancenay occur All the restof the RWSSPschemesncluded

in the studyse either fully or partly surface water asit raw waterMost oftheRWSSP
schems take water fromvarious sourcesstreans, springs and springfed-streams. A
long as at least part of the raw water is taken from surface water sources, the scheme
cannothold the improved source stati&ased o the quantitative da, the situation has
not changedvithin time:the same percentagesitidiedschemes have used unimproved
water sourcesalready in the beginning of the scheme-§fean.It can be thus concluded
that surface water is widely used in th&/BSRbuilt scheme@ Nawalparasand the use
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of surface water seems to have beenpitaeticein the times of the schenuesign and
construction.

USE OF DIFFERENT RAW WATER SOURCE
STUDIED SCHEMES

Spring and stream/river
sourcesl0%

Spring33%
Spring and pring

springfed
stream source
25%

pringfed
Stream/river stream source
15% 18%
Figure 23 The use of different raw water sources in the studied schempsng-fed
stream sourceneansa spring source locateth the bed of small stream, in whicbkur-
face runoff enters durintiperainy seasonThese kind adourcesare unimproved as tine
is a risk ofsurface wateentrance and contamination.

According tothe interviewed DWS®eputy Drector Generalthe water quality stand-
ardsof the Gvernmenbf Nepalconsist of altogether 27 parameté&ghysical 19 chem-
ical and2 baceriological(DWSS, 19.3.2016 Based orthe qualitative data, in times of
the RWSSPscheme constructiomore than80 % of the schenswere testedor their
water quality.The test results show thahangthe testedchemesonly 3 % wereabove
the nationaljuality standardsf Nepal.(Figure 24. According to the quantitativeatg
73 % of WUSCs reported thahéir sheme water quality has neusrenofficially tested
again since thecheme construction and among ¢ines retested, only 3?6 were being
abovethe national standard@:igure 25.

WATER QUALITY AT CONSTRUCTION

Not tested18%

Above standard
3%

Under standard
80%

Figure 24 The percentage dhe studed RWSSP water schemes that the national
water quality standards of Nepal at the times of the scheme construction.
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WATER QUALITY AT PRESENT

Under
standard18%

Above
standard10%

Not tested
73%

Figure 25 The percentage dhe studied RWSSP water schemes that meet the national
water qualitystandards of Nepal at present.

Lack of source protection structuresin stream sources

Considering the extensive use of unimproved sowandssurface watesf poor quality,
quite few source protectiostructuresor waer purification technologies have beiem
plementedn the RWSSP schemdRegarding the streasourcestheschementake usu-
ally consists ofh small dam on the river bed andiam strainemattached to galvanized
iron pipeline (Figures26 and 2Y. The strainer prevents big items suclirasleaves, fish
andsrnakesfrom enteing the pipeline.
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Figure 26. Typical dam intake structure on a river beBiqaltar, 21.3.2015.
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Figure 27 A typical straineri a galvanized iron pipe with drilled holes. Téteainer lets
water get it buprevents large items such as leaves and fish from entd#rengipelne
(Jousimachuwa 25.2.2015).

However the sparsestrainerwould notprevent mud, claysand or other fine pacles

from entering the pipelinél'o protect the pipeline frordebris the Bisaltar WUSC has
covered thestrainerwith stones (Bisaltar21.3.2015) (Figure 28. In Dhuwad, the pipe

inlet is covered bgoncretestructurego protect it from flood waterand debris. (Figures

29 and 30 Also in Jousimachuwa, the stream source pipe inlet is surrounded by stones
to protect it from flood waters. (Figa31).

Figure 28 Stones have been gathermd top of the pipe inlet to protect it from flood

waters (Bisaltar 21.3.2015).
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Figure 29 Pipe inlet protection structes in the Dhuwad stream sourdecording to
the Dhuwad WUSC, there &flooding poblem during the rainy season. During the
floods, mud enters the source and to protect it fdmhristhey have covered thape
inlet completely wittstonesand concrete According to the WUSC, this has hel@ed
they have seen the water quality imprgvanlittle. Still, as observedn the picture the
protection measures have roevented mud and debris from entgrthe chamberThe
pipeline was totallcovered in mudbefore dug outor observationThe WUSC haalso
planted trees above theuth intaketo protect it fron floods and debris but floods washed
the treessoonaway. Phuwad, 23.3.2015
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Figure 3Q Rusty inlet pipe of thBhuwadscheme. The pipe inlet was eoed deep in
mud and aftedug out it was noticed that rust hadrroded Ioles in the pipeling Dhu-
wad, 23.3.201p

Figure 31 Source protection in Jousimachuvilthe man in the picture is the VMW. He
says they are worried for the water quality andssek ways toprotect the source from
flood watersand debris. Jousimachuwa, 25.2.2015).
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