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ABSTRACT

Water plays an important role in socio-economic development and ecosystem sustenance,
At the same time, water-rctated adversilies, hazards and inequity deter the development of
the wvulnerable communitics, mostly the poor. In many developing countries, the
devclopment is hindered and poverty reduction efloris are unsuccessful since the
importance of water is not effectively addressed in policy and decision making. The
conventional human development or poverty indicators do not adequatcly rellect this
water-related poverty or “water poverly’, This study used a “Waler Poverty Index (WPI)’ to
assess (he changes in different aspects of water poverty resulting from implementation of
water resources development projects. In Bangpladesh, structural and non-structural
interventons for water seclor development are being attempted to resolve lecal water-
relaled problems with a view to reducing poverty. However, these interventions have been
observed to have both positive and negative socio-economic impacis. The actual impacts in
terms of the individual waler poverly components are unknown. In this study, twé small-
scale Water Conservation (WC) and Flood Control and Drainage (FCD) projects were
selected to assess their water poverly status. Two control sites were also selected to
cvaluate the impact of project interventions. The WPT is composed of five components:
Resource, Access, Capacily, Use and Environment. Subcomponents of these five
components were identified based on literature studies and [FGDs. These subcomponents
represent the physical availability of waler, and major secio-cconomic and environmental
conditions at the study sites. The WPIs for the project and control sites were evaluated
from the wcighied averape values of the subcomponents oblained through [licld
investigations and secondary data analysis. Comparison of the WPIs of the project and
control sites indicate that “Capacity” and ‘Use”, particularly for irrigation purposes, have
improved due to structural interventions of the projects while ‘Resources’ have not
changed sipnificantly, The overall WPL has improved by about 30% and 9% in the
Narayankhali FCL? and Borenumpur WC subprojects, respectively. The study also indicates
that there is scope to improve the water poverty status by giving atention to cducation,
farmers’ training, safe water and sanitation access, increased participation of the women in

Water Management Cooperative Associations {WMCA), and water use conflict reduction.
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Chapter One
INTRODUCTION

1.1 Background of the Study

Waler is onc of the most important entry points for poverly reduction. Water not only
provides opportunities for increased agricultural production and food security, but alse
maintains ecological integrity that is essential for livelihood support and healthy living
conditions. Millions of peaple amund the world fail to overcome poverly because of the
lack of water in adeguate guantity and quality to sustain their livelihoods, This “water
poverly’ may also cause conllicts among water users and hinder efficient and cquitable
allocation ¢l water rcsources required for sustainable developmeni. Water poveny may
occur even when there is an abundance of water, because this water may not be a useful
resource due 1o timing of the availability. lack of socio-economic capacity or access to the
resource, or inferior quality tor usc. UNESCO (2003} asserts that betler access to better
managed water can signilicantly reduce poverty. Sullivan (2002) argues that existence of
water poverly is likely to fail any measure to reduce income poverly. Realizing the
imporiance of water, the UN millennium development goals also set the Largel ol halving
the people who arc lacking safe drinking waler and sanitation by the year 2015 (ADB,
2004, The risk of water poverty in absence ol clean and safc water has been also

emphasized by IMF (2003).

Sullivan {2002} shows that water scarcity can happen in two ways. First order scarcity is
the shorlage of the waler itsell and second order scarcity results from the lack of social
adaptive capacity. The poor lack social adaptive capacity and this suggeslts that this aspect
ol development in the water sector is mostly related with poverty alleviation. ADB (2004)
shows that water is imporiant to the poor in four key ways: a) for food production, b) for
sound health and sanitation, especially for vulnerable groups: children, women and old
people, ¢) for maintaining ecological integrity on which most of the world poor depend for
their survival, and d) cven when any water related hazaed like flood, drought, storm surge
or pollution occurs poor are the most vulnerable to it. Osmani (2003) stales vulnerability

can push some people who are not poor to poverly because of their inability to recover
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from it. So Lthere lies a strong relationship between water and poverty which 15 shaped by
the physical factors limiting watcr availability and wvarious social, economic and

institutional constraints.

Conflicts over water use have been increasing in recent years, and il is increasingly
recognized as being a possible source of conflict in the luture, especiatly in areas of high
population densily and decreasing water resources in shared water courses, Another
potential source of confllict in the future is that conceming water for food. A ‘Yirtual
Water' concept is developed which means water will be trealed as an economic good and
countries will import walter in the form of food grain. In this context Water Poverty Index
may provide opportunities for developing 2 more transparent and equitable framework lor
water management decisions and reducing potential conflicts over water use. Another
important issue. Lhe gender issue, is alsc included in the WPI structure. This issue is
addressed by taking inlo account the proportions of water carried by women and the time

required for domestic use,

Water shorages do not determnine the poverty or the prosperity enjoved by a community.
However, communities that endure poverly will in almost in all circumstances face
problems in accessing sullicient sake water; both lor domestic purposes and for their
livelihood generation. Thus assessment of waler poverty requires @ holistic approach to
consider all these characteristics that link water and poverty (Heidecke, 2006). Rahman
(2004) proposes a set of waler poverty indicators for monitoring the performance of
macro-scale water sector interventions in Bangladesh. The “Water Poverty Index® (WPL)
representing quantitative measurement of water poverly {Sullivan, 2002) provides a basis
for an assessment that integrates a variety of issues in water management and planning and
helps in priorilization of developmeni needs. Thus, WPT measures waler poverty in relation
to water availability. WPI can be also used as a toof to monilor the progress in the water

scctor {CEH, 2007; Lawrence ef al., 2002),

Poverty reduction was one of the coverall poals of the Small-Scale Waler Resources

Development Sector Preject, Phase I {SSWRDSP-I) implemented in 300 subprojects in the



western part of Bangladesh. Different water resource projects like flood control, drainage
improvement, water conservation and command area development schemes are
implemented in these subprojects, and poverty has been monitored from a broader
perspective of ‘human poverty” vather than ‘water poverty” using a set of socin-economic
indicators (LGED, 2004). BUET-BIDS-DelA Hydraulics (2003) evaluated the socio-
economic outcome including poverly reduction in 30 selected subprojects and in these
projects poveny reduction is measured only by employment opportunities. However. no
quantitative asscssment was carried out for this evaluation. Valuations were based on
theoretical relations between direct outcomes such as agriculmure, fisheries and

employment, and expected distribution of benefits.

1.2 Objective of the Study

The objectives of the proposed study were to:

i} assess water poverly status in the different types of small-scale water resources
subprojeais of SSWRIDWSP-I; and

i) determine issues wilhin the subprojects that need funther abtention from waler

management perspective,

1.3 Outline of Methodology

Two SSWRDSP-] subprojects, one ‘more successful’ and one ‘less successful”, were
sclected on the basis of their performance as evaluated by BDULET-BIDS-Delft Hydraulics
{2003). One control site with each subproject having similar demographic and hyvdrologic
characteristics was also selecled for the swudy. Location and accessibility for convenicnce
in research execution was considered during selection of these subprojects. WP in each
sile was calculated from the average score of ils 5 components: Resource, Access,
Capacity, Use and Environment, on a 0-100 scale. The subcomponents composing the WPI
components were evalualed through questionnaire survey, focus gmupldiscussiun and

secondary data analysis.

'The subcomponents or variables used to evaluate the WPI components include: surface and

groundwalter availability, variability or reliability of resources for ‘Resource™;, percentage



of water collected by women, access to clean water and sanilation, access to irrigation
coverage, conflicls over water use, etc., for ‘Access’; household expenditure, educational
level, membership of watcr user association, illness related with waler, percentage of
irrigated land to total cultivable land, etc,, for *Capacity’; domestic waler consumplion,
agricultural water use, livestock water use, etc., for ‘Use’; and loss ol wetland and fish
area, soil quality, water quality, fertilizer and pesticide use, etc., for ‘Environment’. The
compiled information was then presented on a “WPIL pentagram’ so that the attributes of

water sector that need to be further developed can be easily identified.

1.4 Scope and Limitations of the Study

This study conducted an evaluation of the water poverty slatus and different components of
watcr poverty in the selected subprojects only to propose a methodelogy for evaluation and
monitoring of water poverty slatus in small-scale water resources projects in Bangladesh.
This methodalogy may be followed in other subprojects. The research was canducted

within the following limitations:

1) Only two subprojects along with their control sites have been selecled for this study.
However, two differcnt types of subprojects - a more successful and a less suceessful

subproject in the same geographical and hydrologic conditions could not be located.

2) Study sites and control sites having exactly the same problems and issues could not be
localed.

it is found that in both project sites the Water Poverty Index (WPI) has improved due to

project implementation but there is scope to further improve the water poverty status.



Chapter Two
LITERATURE REVIEW

2.1 Conceptual and Theoretical Rasis for Poverty Assessment

The world with its growing population is lacing serious water crisis day by day. UNESCO
(2003) warns that this situation will be continuing unless any corrective action is taken for
its management. The crisis lies mainly behind ihe mismanagement of water bul mainly
affects the poor who arc fighting everyday to get iheir minimum requirement for their

survival and sulTering from various infectious diseuses mainly borne by watcer.

The Water Poverly Index (WPI) is a way of measuring water poverly status Tocusing on
poverty and livelihood assets of the poor. The WP is a new concept [irst developed in
2000 (Sullivan, 2000; Sullivan, 2002; Sullivan et al., 2003)¢ For application of WPI at the
local, national or international level, the WPI components need to be remranged. WP can
be best used for berler representation of waler issues. Despite the positive results, there is

scope for further development of the WPL

The five key components of the WPI: Resource, Access, Capacity, Use and Environment,
are closcly analogous to the livelthood capitals (Sullivan et al., 2003). Currently,
monitoring access to safe water and sanitation is carried out at the intermational level by
WHO and UNICEF joint monitoring program for water supply and sanitation. WHO and
UNICEF joint monitoring program dezls only with demestic water supply. However, it is

widely recognized that food production is also an important use of water.

In many parts of the world. small-scale irrigation and livestock watering can belp people to
lift out of poverly and these require an adequale waicr supply. Since the amount of watcr
requirced for irrigation is larger than domestic use, a conflict can arise there. Pollulion of
domestic water by agricultural and mdustrial waicr use can also create conflict. So a tool is
needed to include all thesc water related issues in 2 holistic way. The Water Poverty Index,
since its main purposc is menitoring, can be also used to select the areas where

development is urgently needed. WP1 has scveral advantages like it (s easily understood by



both policy makers and decision makers, its transparent process. rellects empowerment of
local communities and has the adaptability to a variety of local situations, The primary
focus of WPI is on the poor people who suffer most from inadequale access to water.
Ohlsson (2002) mentions that WP demonstrates not only the amount of watcr resources
available but also how elfeclively the resource is used and the poverty level of that
community, The links between poverty, social deprivation, environmental integrity, water

availability and health becomes clear in the WP,

Comparatively, 1WMI (2004} shows ‘Poverty’ as a multidimensicnal concept extending
from low levels of income and expenditures due to lack of education and poor health and
includes other social dimensions such as powerlessness, insecurity, vulnerability, isolation,
social exclusion and gender disparily. Most cmpirical work on poverly measurement is
based on income or consumption expenditure, and poverty is defined as a silualion where a
household’s or a person’s income or consumption level falls below some minimum
necessity to meet basic needs. Osmani (2003) states that ‘Poverty” Is intrinsically
multidimensional in nature, it consists of the failure of several kinds of basie capabilities
including being educated, living a life of dignity and sccurity, participate in the life of a
community. Different approaches have been developed to asscss the nature of poverty like
income based poverly assessmenl which is quantitative. Other capability approaches
measure poverly as multidimensional in a qualitative way. Another approach, called
Parricipatory Poverly Assessment (PPA), is devcloped from the approach of Rapid Rural
Appraisal (RRA) but it 15 a qualitative method of poverly asscssment which draws the lifc
experiences of people as perceived by them. 1WMI (2001) shows that there is a strong link
between waler and poverty. Rural peeple are mostly dependent on agriculture so their
povery is mostly related with irigation water shortages. Around 80-20% of annual waler
supply is consumed in agriculture sector and provides livelihood for most of the world™s

poor.

Mujeri {1998) measures the poverty status ol urban and rural areas by a set of indicators
which include income, nutrition, health, education, housing, access to community services,

access to land, people’s participation, crsis coping capacity, economic diversification,



employment and public expenditure. 1t finds that people who are educated enough and
have access o large lands are in a better pesition than the poor. People engaged in non-
farm sectors are less poor than landless farm workers, Female-hcaded households are

poorer han male headed households.

Agriculture represents about 70% of all water usc and per capita food production is rising
steailily over last generation in almost all regions. So there is an urgent need to assess the
amount of water which can contribute to our food production. This multidimensiomal
consideration for poverty provides a basis for develepment of inlegrated approach for

poverly reduction (ADB, 2004).

Angther concept related to poverty assessment is the Human Development Index (HDI)
which gives a measure of economic and social progress (Sullivan et al,, 2002). HDI Is the
average of three separate indicators first, life expectancy at birth, educational attainment,
and GDP per capita at purchasing power parity (PPP). However, it combines two differcnt
elements with no common measure, most of its compenents are highly correlated with
each other, thus reducing the uscfulness of the separate sub-indices. Thereforc, WPl may

providc a betler basis for waler-related poverty.

ADB (2003) shows that the issue of access to water resource is more complex than the
issue of access to safe drinking water. A lew criteria are set oul which we can identify
people who are ‘water poor’. These people are: a) those whose livelihood is always
threatened by flood or drought, b) those whose livelihood depends on cultivation of food or
natural products whose water source is not dependable, ¢) those whose livelihood base is
subject to erosion, degradation or confiscation without due compensation, d) those living
more than one km away from a year round supply of safe drinking watet, ¢) those obliged
to expend a high percentage (more than 5%) of household income on water and slum
dwellers obliged to pay for waler at above market rates, ) those whose water supply is
contaminated bacteriologically or chemically and they are cither unable lo use it or lacking
allemative source, ) women, girls who daily spend hours to collect water and whose

security, education, productivity and autritional status is thereby at risk, and h) those living




in areas of high levels of water rclated diseases like malaria, cholers, typhoid without any

means of protection.

Rahman (2004) developed a strategy to achieve poverty alleviation goals by varicus
changes in the water scclor for a [lood-prone couniry like Bangladesh. A sct of criteria
represenlative of poverly alleviation potential, management and environmental issues of
difTerent interventions has been defined. Stratepics were formulated for each hydrological
region separatcly because firstly water resources issues vary greatly from one hydrological
repion to another. Secondly, since the regions are hydrologically independent, integrated
water [csource management is appropriate in regional scale. The outcome indicators
proposed in the study are: i) % of population with access to safc water and sanmitation, ii}
number of persons with access to arsenic free water in arscnic contaminated area, iii}
fMooded area. iv) monsoon erop production, ¥} crop damage, vi) flood / cyclone death, vii)
flood damage, vili) dry season crop production. ix) rural-urban migration, x) dry season
flow, xi) dry season water body area, and xii) dissolved oxygen. These indicators are
suggested for monitoring the performance ol water scclor interventions from poverty

alleviation perspective,

UNESCO (2003) represents after World Bank {2001) a comparison among different water
uses in Figure 2.1. The figures show competing water uses lor the main income group
countrics. ‘lhese figures also show that high income countries use water for industrial
purposes and low and middlc income countries use more water in the agriculture sector. So
it is clear that the people of the middle and low income countries depend directly on water

for thelir food supply and livelihood generation. [fence waler is vital for their survival.

IMF (2005) found a number of gaps during thc post-document reviews of the Povenly
Reduction Strategy Paper (PRSP) of Bangladesh. Strategy for watcr rescurces management
was identificd as one of the major gaps which were not fully addressed in the PRSP

preparation.
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Omn the other hand, sustainable livelihood frameworks are used by donor agencies to assess
development effectiveness {(UNESCO, 2003), These frameworks agsess development
impacts in terms of varicty of attributes referred to as liveliheod capitals identified as
natural, physical, financial, social and human assets. To sustain our lives we use a
combination of some or all of these. Impoverished communities are by deflinition short of
some or all of these livelihood capitals. To redress any kind of poverly, access to these

capilals must be redistributed more equitably.

In this framework Acecss refors to soclal and financial capilals, Use include physical and
[inancial capitals, Capacity includes human capital, Resource includes nalural capital and
water rcsources, and Environment includes natural capital. Figure 2.2 shows how
development processes can result in changes in the availability of different capital types
from period 1 to period 2. Tt is realized that a teol is nccessary o quantify the capital
changes, distribution of impacts and for better understanding. WPI is developed according

to this concepl.

30
_ O Time period 1
,1’:‘ s T R N i B Time Penadd 2
9 ]
B Iy =CE SEbb b pa Ity
=
e 154"
5 10
£
g 7
1]
g 0-
=
D

Environment

Figure 2.2: Impact of development on livelihood capitals.

2.2 Theorctical Formulation of WF1
Indicators are used to measure the performance or achievement of any project. Indicators
which are used to measurc WPI are called sub-components and they are carefully selected

so that information under each indicator is separate {rom each other and are not correlated.
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All water used by the human in consumption and production are extracted from the natural
environment which were served the nature before. And it is found that natural environment
used mainly by the poor people, so for maintaining the inlegrity of the natural environment
it is important (o sustain the livelihood of the poor as well as the nature itself, One of the
important aspects of WTI is that it takes into account the key issues of the users so the
decision makers can feel conlidence of iheir decisions in water development. So WPI can
also provide community empowerment because local people become more aware of their
resource obstructions which will make them to bring pressure to decision makers for
equitable distribution and cffective management of water. At focal levels water conflicls
are increasing and through development of a transparent decision making this conflict can

be reduced.

Sullivan (2002) develops somc approaches to calculate “Water Poverty Index™: a) the
cotventional composite index approach: In which WPI comprises various elements like
water availability. access to safe water, clean sanitation and time taken to collect domestic
water, b) an altemalive approach — the gap method: which mcasures the gap between the
actual amount of water available and standard amount of water. in case of ccosysiem
health; community well-being, human health, ecosystem welfare, ¢) a matrix approach,
where a two dimensicnal matrix is developed based on water stress and human welfare,
and d) a simple time- analysis approach, which measure only the required time io cellect a
fixed amount of water for domestic purpose. In the composite index approach, the W1
comprises a wide range of variables. The score of the index varies from 1 to 100, The score
of the WP is the weighted average o tive major components. Each of the 5 components is
also scored on a scale of 0 to 100. These components are: Resource, Access, Capacity, Use
and Lnvironment. The produced score can help local mangers o monitor their progress and
also to identify areas where development is urgent. At national level it helps policy makers

to assess how the water seclor Is progressing at national level.
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2.3 Applications of WPI

2.3.1 Application of WPI at the international level

An index structurc is developed by Lawrence et al. (2002} to measure WPI at the
international level. This index {WPI) measures the couniry’s position relative to each other
in the provision of water. In order to do this, an index is construcled consisting of five
major components which arc Resources, Access, Capacity, Use and Environment. For
Resource component data like internal freshwater Mows, external inflows, population used
as sub-indices; Tor Access percentage of population with access to clean water, percentage
of population with access to sanitation, percenlage of population with access to irrigation
{mcasured by the ratio of arable land to internal water resource); for Capacity per capita
income, under five monality rate {per 1000), education enrolment rates, Gini coefficient of
income distribution; For Use domestic water usc (Liter/day), share of waier use by indusiry
and agriculiure adjusled by the sector’s share of GDP; for Environment component indices
of water guality, waler stress, enyironmental rcgulation and management, informational
capacity, biodiversity based on threalened species. Using these sub-indices WPI of 147
countries is presented in rank order wilh the highest scoring country first. Mest of the
couniries are eilher developed or richer developing. There are few notable exceptions:
Guyana scores highly on Resource, Access and Use to get into [fifth position, while
Belgium is 56™ in the lisi, having scored low on resources and on environment. The US
and New Zealand though, they score relatively highly on Environment, scorc very low on
Use. South Africa, low on the Resources index, is relatively high on the other sub-indices
reflecting its propressive policies on Access and management. The index as presented does
suggest areas of current or future policy concentration with the overall performance. 1t is
found that there is a posilive correlation between the Human Poverty Index (HI'T) and WP
and strong positive correlation between the sub-indices of WPT and the Human
Development Index (HDI). Thus the WPT cant be used o establish an international measure

comparing performance in the waler sector actoss countries in a holistic way.
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2.3.2 Local application of the composite index approach

For applying WPI at the community level, a scoping study was donc to [ind what dala are
available from national or other instilutions {Lawrence et al., 2002 and CEH, 2007). After
the scoping study, key data were selected matching with the data sets suggested in the WPI
framework. Data which are unavailable were collected by lield survey. [n this way, WPI
score was generated for a specific site. In case of local scale of WPI in Tanzania, S1i Lanka
and South Africa, it was found that the WT'1 score represent the real picture, but in case of
environmenlal indicalor it represents the real picturc for rural areas but it does not
represent the real picture in urban areas because sub-indicalors may be different in rural
and urban areas. The value ol the WP! varics seasonally. In case of access component il is

found that the score on access increases in wel season and decreases in dry season.

2.4 Uses of WPT to Monitor Progress in the Water Scctor

The WPI mcthodology has been carried out lor pilot sites in South Africa, Sri Lanka and
Tanzania to monitor progress in waler resources projects (CEH, 2007). In case of Sri
Lanka, the values of WPI in four pilot sites and its components are presented in Table 2.1,
In Awarakotuwa though Lhe capacity is high, the use is low because of low access. In case
ol Tharawaththa, though the resource i comparatively low and capacity is comparatively

high, due to low access resource use is limiled in thesc arcas, but the environmental score

iz good.

Table 2.1: Calculated WPI values from pilet sites in Sri Lanka.
Communily | Resources | Access Capacity | Use Environment | WPL
Awarakotuwa | 10.0 352 79.6 212 28.1 348
Tharawaththa | 20.0 26.5 50.6 16.2 42.2 31
Agaranda 200 383 64.7 749 34.2 46.4
Tissawa 20.0 47.3 52.0 50.0 38.5 11.4

To understand mere explicitly which auributes of the walter sector need to be developad
more. 2 WP pentagram shown in Figure 2.3 is used. The pentagram can be alse used to

examine the strength and weakness of the water management components.
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Figure 2.3: A WPI pentagram for pilot sites in Sri Lanka.

Water Poverty Index has been also used to monitor the progress in Lhe water sector at
different regions of Benin (Heidecke, 2006). Internal renewable water resources are
relatively high comparcd to Benin’s neighboring countries. The WPI as suggested by
Sullivan (2000, 2001, and 2002) comprising 5 different compenents (resources, access,
use, capacity and environment) to capture the complexity of the water situation of a
country is used. Cach of these compoments consists of a scveral clements. For the
calculation of the WPI at the regional scale, the choice of vanables was adjusted according

to dala availability,

To display the components in a more visible way, a pentagram showing all five

componenls in Figure 2.4 was used. Although only a few regions are shown, the strengths

— — {olonou

MNatitngou
_- Karin'an'ﬂl

- = = Parakou

Figure 2.4: Results for the WPI for selected communcs,
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and weaknesses of these regions can be clearly distinguished. In Figure 2.4, Cotonou, the
largest city in Benin, has the highest WPT value. However, the water situation can still be
improved locusing on cnvironmental aspects, particularly wastewater ireatment, which is
hardly developed in Benin. In contrast, Karimana is the commune with the lowest WPI
value. Although all sub-components show low values, special atlention should be given to
the access and use components. Parakou, the second largest city in Benin, does well in

human capacity but is weak on environmental issues.

2.5 Evaluation of S5WRDSPF Subprojects

LGED contributes to the millennium developmeni goals of poverty reduction by
implementing Small-Scale Waler Resources Development Sector Projects in Bangladesh.
Two hundred and cighty small-scale waler resources projects Figure 2.5 were implemented
in the western part of Bangladesh (LGED, 2004) to achieve the objective of poverty
reduction by removing different water related problems and forming Water Managements
Associations. Before implementation in an arca, first general information of the houscholds
in that area is collected. Then of these household a classification is done based on their
poverty. Then a Waler Management Assoctalion is formed among the people, A clear plan
is prepared on ihe capilal information and investment aspects of the WMA. An agreement
is sipned between the WMA and LGLD about the implementation of the project and its
operation and maintenance. After implementation of the project, LGED hand over the
project to the WMAs. After implementation of the project some indicalors arc used for
monitoring and evaluation of the project every year on the basis of: (1) poor people
pariicipation, (2) creating opporiunitics for the poor, (3) rate of employment and increase
of income, {4) creating leadership among the poor, and (5) impact of the project on

income, education, health, sanitation, nutrition and house siructure.

An cvaluation of 30 Small Scale Water Resources Development Sector Projects
implemented by LGED was conducted by BUET-BIDS-DELFT Hydraulics (2003). This
evaluation is expected to represent the two hundred and eighty subprojects in Western
Bangladesh. The methodology of this cvaluation was as follows. First, secondary

information was collected on thesc thinly subprojects. Then desk studics of the data were
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donc. Based on this information a field study was then carried out in the subprojcets.
Analysis of these data was done to complele the final report. The subprojects have been
selected randomly proportional w the completion of the subprojects. The ficld data have
been collecied by interviews with lacal LGED ofMicials, WMCA members, beneficiarics
and stakeholders. For these interviews dillerent sets of questionnaires have been preparcd

in line with the Logical Framework for the external evaluation.

The lindings of the evaluation work on 3{ sub-projects are as follows: About 47% of the
subprojects score above 70% on technical issues and 17% of the sub-projects scored below
the accepted standard. In case of environmental impacts, it was observed that the quality of
the environment {waler quality, soil quality, species response, vegelation) in the 30
subprojects is deteriorating because of increascd use of ferilizer and pesticides in crop
fields and destruction of the natural water flow regimes. In case of socio-economic out
come it was observed that cropping intensity is incressed in winter due to drainage
improvement. Crop diversification occurs in some cases because losses caused by flood
have been reduced by flood protection. Increased use of mechanized equipment has shown
in the project areas. Percenlage of imgated land has moreased due to FCD and WCS
projects. Value of the agricultural land has increased in the project area due to project.
Culture fish production has been increased but natural fish production has been declined.
Some emplovment opportunities has been created in the project site for construction,
operation and maintenance activities in the project but fishermen and boatman have faced
negative impacts, Wage rates in the subproject areas have increased, In case of poverty
reduction, creating employment opportunities for Lthe poor as day labor in project activities
has benefited the poor, especially the hard core poor. For women empowerment, women
arc participating in different Water Management Co-operative Associations {WMCA) and
waier groups so Lhey get chance in decision making and in some case they can also work
there. %o their decision-making power and social mobility have increased. In case of
institutional capacity, only one of the 30 subprojects scored above 70% and 20% of the
subprojects scored above 60%. In case of training, it was investigated to what exient local

people have access to and use the (raining program.
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Chapter Three
METHODOLOGY

3.1 Selection of the Study Area

To identify the changes of water povenly status im the Small-Scale Water Resources
Development Sector Project (SSWRDSP) two different types of subprojects were sclected
on the basis of their performance cvaluated by BUET-BIDS-Dclft Hydraulics (2003). One
relatively successful subproject in Rajbari District and one less successful subproject in
Khulna were setected on the basis of accessibility and availability of sccondary data. Two
control sites having geographical, demographic and hydrological characteristics similar to
thosc of the subproject site were also selected. Study area selection was finalized afler
reconnaissance visits to the sites, preliminary assessment and questionnaire pre-lesiing.
Baranurpur WC subproject (SP-66) in Rajbari District was selected as the “more
successful’ subproject and Narayankhali FCD subproject was selecled as the ‘less

successful’ subproject.

3.2 Data Collection Method
Primary and secondary data were used in this study o evaluate the WPIL from its five
components: Resource, Access, Capacity, Use and Environment. The fellowing sections

describe the dala collection methad.

3.2.1 Primary data collection

Primary data were collected from the field through houschold questionnaire survey and
Focus Group Discussion {(FGD). Data collection was carried out from January 2008 Lo
March 2008 dur-ing two visits te each sile. Simple random sempling technique was adopted
for household survey. A questionnaire (Appendix A) was prepared before the houschold
survey and the questionnaire was pre-iested during reconnaissance visit Lo the study area.
The households were sclected from the villages where people are directly benelited from
the subproject. [n Narayankhali subproject, 80 beneficiary households were selected
randomly from three villages: 51 from Kharabadh, 15 from Kismat Kurighata and 14 from

Talapara among 621 benefited households of cight villages. The sample size in village
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Kharabadh is big because the number of bemeficiaries in this village is relatively Jarge.
Twenty households were surveyed from the village Talbunia as the control site among
about 100 households. [n Boronurpur Subprogect, 50 houscholds were selected randomly
among 317 total benefited households. From the centrol site village Borovobanipur, 28
households were surveyed among 150 households. According o the following formula

(Moore and McCabe, 1999):

n= [ﬂp{l—p} (3.1)

where n = sample size, z = 1.645 for 90% confidence levcl, m = margin of error, and p =
the proportion of a sample that will respond in a given way to a survey question (e.g., ralio
of number of surveycd villages to the iotal number of subproject villages), the sclected

samplc sizes are within 90% confidence level and 9% margin of error.

A checklist was prepared for the FGDs (Appendix B). In each FGD, 8-10 members were
selected for discossion. The discussants included WMCA members, farmers and women
members of the WMCA. For I'GDs, topics on resource availability, water quality, different
uses of water, conllicts regarding water use, amount of land ervsion, people’s dependency

on wildlifc and change in total vegetation were included.

3.2.2 Secondary data collection

Secondary dala were collecled from project appraisal reporis of 1.GED, and maps and
reports on SSWRDSP. Secondary data Irom Bangladesh Water Development Board were
nsed for hydrological analysis. To identily the pcople who get direct benefit from Lhe
project, data from local LGED officials in Khulna and Rajbari were used. To understand
ihe project performance status, the external evaluation reporl prepared by the BUET-BIDS-
Deltt Hydraulics {2003) was uscd.

3.3 Methods for Evaluating the Water Poverty Index
3.3.1 Basis for sub-component selection
The WPl is calculaled from the scores of a set of sub-componenis of each of ils

components, Differcnt sets of sub-components under the five components are used by
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different users. The sub-components used by CEH (2003) afier Sullivan (2002) to cvaluate
the WPT of the water sector at ihe community or small-scale municipality level are given in
Appendix C. For this study, the five components are further divided into sub-components
which arc selectzd from the list in Appendix C. A list of the selected sub-componenls is

giver in Table 3.1.

Table 3.1: List of sub-components selected for the study,

Component Sub-components

Resource surface water availability
groundwater availability
rainfall availability

Access access to clean water as @ percentage of households having a piped
or safe tubewell water supply

conflict over water use

access Lo sanitation as a percentage of population

% of water carried by woman

access Lo irrigation coverage adjusted by climate characteristics

househald wealth status

household educational level

membership of water management associations

% of houscholds reporting illness due to water supplies
% of houschold receiving pension, remittance. wage, etc,

Capacity

Use domestic waler consumption
agricultural waler use

livestock water use

Environment % of households depending on fish or wildlife
%% of households reporling crop loss during last 5 years

% of households reporting crosion of their land in last five ycars

® & ®|% @ o |®" & & & S| ® ® &

For the ‘Resource’ component, quantitative and gualitative cvaluation of the variability or
reliability of resources has been used but quantilative and (iualilative assessment of water
quality is not included because of lack of data. For ‘Access’, time spenl in water collection
including waiting is excluded because of time limitation. For *Capacity’, child mortality
under five ycars has been excluded because diarrhea and other water-borne disease related
information are unavailable at the community level. For “Use’, industrial water use (based
on people Teporting that they used water for purposes other than domestic and agricultural)

was 1ot significant at the community level.
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112 Calculation of Water Poverty Index
These variables or sub-components are represented by numecrical scores. Average score of
these sub-components is the scorc of the respective WP component. The WPI is then

“calcutaled from the weighted average of Lhe five component scores using the formula:

WPl =" (3.2)

where X, = score ol component [, w, = weight of component i, and n = total number of

components. Weights can be used in this index Lo assign ihe relative imporiance of various

components. This is usually done to identify issues which are considercd the most

important for policy goals, ctc. A hypothetical look-up table of how weights may be

applied is shown in Appendix D, However, for this study all the weights are set o 1 to give

equal importance to all the components. Therefore the final formula is:
R+A+C+U+E

WPl = 3.3
5 (3.3)

where R, A, C, U and E are the respective component scores, providing a weighted average
of the {ive components: Resource (R}, Access (A), Capacity (C), Use (U), and
Environment (E). Each of the component is first standardized so that it falls in the range 0
to 100, thus the resulting WPI value is also between O and 100, A low score on the WPI
indicates & more extreme case of water poverty. The dala used o calculate the WP using
this composite index approach at the community level are mainly derived from field

surveys carried out in six villages of the study areas,

3.4 Converting scores to indices

As mentioned before each of the five WPI components has been obtaincd by aggregating a
set of sub-components by using the composite approach. In other words, cach of the five
components forming the WPI is itself an index. Scores for each sub-component are

calculated by the formula:
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X, -X
Sub-component Score = ﬁ 2100 (3.4)

mox THL

where X, , X and Xy, are the original values for location i, for the highest value, and for
the lowest value, respectively. The score for any one sub-component indicator lies between
¢ and 100, where 0 is the worst, 100 is the best. When these are combined lo make a

composite index, then each component is on the same basis.



Chapter Four
DESCRIPTION OF THE STUDY AREA

4.1 Narayvankhali FCD Subproject

4.1.1 Location

The Narayankhali FCD subproject is Jocated in Amirpur Union of Batiaghata Thana in
Khuina District as shown in Figure 4.1. It is a Flood Control and Drainage improvement
Subproject bounded by Narayankhali khal and Rupsha river in (he North Rupsha river and
Nalua river in the West, Jabusa-Nijgram GCC road in the East and Nijgram-Dadhua

village road in the South-east.

4.1.2 Demography

The subproject area consists of 16 villages in 2 unions. From the field survey it is
estimated that the subproject has a population of 6135 living in 1105 households giving the
average household size of 5.57 which is higher than the national avcrage of 5.32. Number
of land holdings less than 1 ha land is 939 (85% of the total 1105 households). The
heneficiaries are primarily farmers. Their distribution by farm size is given in Table 4.1.
The total number of benclited households in the subproject is 621. The lotal members of
the WMCA arc 430, gut of them 352 are male and 98 are female.

Table 4.1: List of beneliciarics of Narayankhali subproject by farm size,

Category of farmers % of houschold by | % of land owned by
d category as 2 whole | category of farmers

Landless {up to - (.2 ha) 43 I

Marginal farmers (0.2 - 0.6 ha} 25 18

Small farmers (0.6 - 1 ha) 17 23

Medium farmers (1- 2 ha) 9 22

Medium large larmers {2 - 4 ha) 4 15

Large farmers (4 ha & above) 2 11

{Source: LGED, 1997}



(L661 ‘'qIDT :e21n08)
qaloadgns () yeqyuedeiey) jo dely (T'Fa1ndig

._.__.._._._.a..._._._u_x.n_..n_._.__ ____.__v_
AIOpUEDT 090y 1HRU0Y

LUm] 450 3 poRcUnI]
nemday F o pesedn |

o,
o wnejnflayy ; sangg dureikyg
A HH 10RO LIAL T prascrdor
B nadn I Jesnrunginy dursee
Toar s Ampugaig] &0 (14
e Lo TR i
ST . T
Lialiant ooy it || \ ) __
——— £l _F.____.._»__._-m. h ___, \x ____
—— CLHIL T ; ___ - )
e . : !
AN " \x
e T -
- AN VLV
Nl
.r._,. -& s
T . “ .x\
Il T (
: %J./ I \
“ ' __ 35!._3_ - -
1, g
__ : ; 2
.t L - TN
. — ra .
. BOR [Eygeaey N r_wu 5
_... AMNN[G _.nnﬂ.n_o.._ AT
: - nuw .ﬂ... '
a.."rf u.u_.u]/ur.. .. \M.\. ...__.V i
", - .___\ .Jf,x /
W fJ.\. e
~y — ] . fl
bt} .....I aﬂ.o.v
= H [ B “.J]N.Mhrun.\.. ¢
\ _
.- uoy . T
3 e ety e ;
\\/ - . .,_ TEMEN| ._,.nw..un__.._,_ v_“l
e //,......J :
, negiumy s . i
|\
- - H
b : Py sy Yy
3 ;
h N
L
g o
V/a...r'lrfll H-FN - . ,.//f
// F_E_:._E_
_ e
Ii\\ll..uld@& CHdHIT q o v «Jﬁ
~— |
OERS LU Ak b

P

- Flr ﬁdm/_.ﬁucjﬁ_.w&:u :
— < Ay _EEEL
ﬂ (0
: Eg_aum Jnss1d vﬁaembﬁs;_%ﬂz
N

T RN

¥



25

4.1.} Hydrology

River water level

The subproject is about 7 km downstream from Khulna and is situated on the river bank.
The water regime of the subproject arca is directly influenced by thc Rupsha river.
Therelore, WL records of Khulna (Station 241) have been directly used for assessment and
analysis for the subproject. A summary of statistical analysis of WL and Tidal Range
records of Khulna WL station is given in Table 4.2. ‘The mean tide level of pre-monsoon,
post-monsoon and winter periods, and annual HWI. in the subproject area are given in the

table.

Table 4,2; Water level and Tidal range records of Khulna station.

Antual HFL Monthly WL {m PWD)
{m PWD) MAY JUN OCT NOV FEB MAR
Mecan | HWL 2.87m
HTL 2.30 2.42 2.63 2.20 1.95 2135
LTL {031 | (-0.06 | 031 | (-)0.00 | (-30.59 | {-)0.60
Max R 2.53 2.35 208 2.04 2.45 2.70
Min R 1.35 1.40 1.13 1.39 1.23 1.24
1:20-yr | LIWL 3.35
1:50-yr 3.48

(Source: I.GED, 1997)

Rainfall

The nearest rainfall station from the subproject is im Khulna (Station R510}, about 7 km
from the subproject site. The rainfall records of Khulna have been used for the stady. For
small-scale subprojects, rain-storms of 3 (0 5 days duralion arc generally taken as the
design storm for drainage analysis. Daily and cumulative rainfall during a 5-day storm in

Khulna is given in Tablc 4.3. This design storm for the subproject is a 3-day 10-year storm.
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4.1.4 Flood controf

The mean and | in 10-yr High Water Levels in the subproject are 2.87 m and 3.35 m,
respectively, which inundate 850 ha (83%) and 970 ha (%4%) of the gross 1030 ha area of
the subprojcct. Depth of Mlooding extends up to a2 maximum of 1.77m in average Noods and

2.25m in 1:10-Yr Aoods.

Table 4.3: Five days cumulative rainfall of Khulna.

Day | Daily rainfall {mm) | Cumulative rainfall {mm)
1 145.20 145.20
2 134.90 196.70
3 83.40 229.90
4 5020 258 .80
5 21.30 280.10

{Source: LGED, 1957)

Average HTL in pre-monsoon and post-monsoon periods are about the same, and is
approximately 2.40 m PWD, This waier level inundates 490 ha (47%) land. The winter
average HTL of 2.00 m PWL inundates 350 ha (34%) land, Tidal inundations, pariicularly
inundations in winter and summer months, are by waters of higher salinity which ailect

productivity of soil.

4.1.5 Watcerlogging and drainage congestion
As usual in tidal plain lands, the subproject area has a high density of khals: 4 main khals

with several branches to drin 1030 ha arca. The khals have the following features:

Dewania khal: Bed level of the khal at (he outlet in Rupsha river is higher than the bed
level along its length. The bed level at the outlet has become high due to repeated closing
and culting of the earthen dam by the local people. The cutlet is closed by the earthen dam
in the dry season to prevent intrusion of saline tidal water. In the rainy season, the dams are

cut to allow fresh tidal water. Also, the khal has a bed level near its mid reach about .5m
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higher than the lowest level of the dminage area. Therelore, drainage of the catchments

through this khal remains always incomplete.

Nangladah khal: Bed level of the khal at the outlet in Rupsha river is higher than the bed
level atong its length. The bed level has become high due to repeated closing and cutting
by ihe locals to prevent entry of tide. Also, the khal has humped bed profile near its mid
lengrth.

Jabbarkhali khal: Outfall of ihe khal is open and active. However, bed level in mid-
length region of the khal is about 0.5m higher than the ground level in the beel area. The

khal lets in water at every high tidc but drainage is incomplete which results in water

logging.

Salabunia khal: Qutfall of (he khal is open and active. [lowever exisling bed level ncar
the outfall is ahout 1.0m higher than the beel area ground level. Thus, incomplete druinage

leads to waler logging.

Cross sections of the khals at different locations show that active khals are very narrow due

to siltation at the sides.

4.1.6 Water retention

Retaining fresh water in the re-excavated and other khals, and in low lands to harmless
depths is an operational activity, Water retention is also of additional advantage for
fisheries activitics and domestic or social use. YVolume of stored water is relatively small
and thercfore, irrigation using stored waler is not significant, However, retention of fresh

water for longer period reduces soil salinity through leaching.

4.1.7 Resources and livelihoods
The two major occupations in the subproject area are farming and farm labor. Business,
service and fishing arc the other occupations practiced. Primary and secondary education is

available. Agriculture is the main source of income in the subproject area. The rates of
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hired labor are Tk. 65 per day and Tk, 35 per day, during Lhc peak and lean seasons

respectively.

An estimated total of 84406 employment days (estimated) as shown in Table 4.4 is created
through the subproject implementation, which include both skilled and unskilled laborers.
The estimated employment is 841 people-days annually for O & M activities. There is

ample scope of generation of employment and economic activity through WMCA’s

Program.
Table 4.4: People emplayment status of Narayankhali subprojedt.
. Subproject Skilled Limgkilled )
Period componcnts {No.) {Na.) Total
Durin Earth work - 34406 34406
m”nsmﬁcﬂm Struciure 6000 50000
Total 000 Rad06
. {1 258 258
([;::L“uig &M 200 183 583
Total 400 441 241

{(Source: LGED, 1997)

4.1.8 Poverty status
About 31-37 % people in the subproject villages are below the lower poverty line (BBS
and WEP, 20043,

4.1.9 Projcct interventions

Structural interventions: Diltorent structural interventions have laken place in the
subproject area to improve its water management situation by draining out the excess rain
water, re-cxcavating of existing drainage khal, re-sectioning flood protection embankment,
construcling or rchabililating sluices, and constructing infrastructure  for [fisheries

development.

ey
.
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Non-struetural interventions: Non-structural interventions include a Water Management
Association (WMA) is formulated in the subproject area which has a vision and targel lo
generaie their own capital through regular small savings and purchase of shares by its
members. There are four sub-commitecs in the WMA: O & M sub-committee, Agriculture
sub-committee, Fisheries sub-committec and Loan sub-committee. These sub-commitiees
meet separately once in & menth or week. Tree plantation is done along the embankment

slopes which is maintained by the poor people ereating employmeni opportunity for them.,

4.1.10 Water managcment institutions

Before implementation of the subproject there was no water management association at the
local level. Only different NGOs like BRAC, ASHA, PROSHIK A took some initiatives o
improve their livelihood slatus by micro-credit activities or other socio-economic

activities. LGED at thana level maintains the structural activities to manage Lhe water.

4.2 Boronurpur YWC Subproject

4.2.1 Location
The Boronumpur Waicr Conservation subproject {SP-66} is [ocated in Rajbari Sadar Thana,
Rajbari District. A map of the sub-project area is shown in Tigure 4.2. Tt is a water

conservation subproject.

4.2.2 Demography

‘lotal benefited houscholds in the subproject arca are 317. WMCA is composcd of 343
members of which 216 arc male and 127 are lemale. Most of the villagers in the subproject
arca are farmers. Some arc day laborers some depend on trade and transport services, and

very few depend on fisheries and navigation,

4.2.3 Hydrology
The subprojcet is bounded to the North by an unmetalled road, to the North-east by a

railway finc and the Rajbari-Faridpur highway, and to the East, South and West by rural

roads. Wilh no interventions, drainage of the area takes place relatively early following the
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cessation of the monsoon rainfall. The impact is that Kharif [1 {(Aman) paddy vields are
reduced and the options for winter season cropping are limited. In response. farmers
construcled an earthen cross-dam in August almost every year to retain water in the
Boronurpur and Moragang Khals. However, late and post-monsoon rainfall results either

overlopping or collapsing, and the stored water is lost.

4.2.4 Resources and livelihoods

Farming practice is the main occupation in the subproject arca. The soil type is sandy
loam, suitable for all types of crops so the farmers cultivale different type of crops in
difterent cropping seasons. Crops like Aus, 11YV Aman, Wheat arc the main crops. Cther

crops include jule, pulses, oilseed, sugarcane, vegelables, spices, etc.

4.2.5 Poverty status
BBS and WFP {2004) indicate that 25% of the villagers live below the poveriy line in
Bangladesh. The households” farm size distribution within the subproject is given in Table

4.5.

Table 4.5: Household farm size distribution of Boronurpur subproject.

Farm area Percent of farmer (%)
(1.0 to 0.5 acres 31
0.51 to 1.5 acres 26
1.51 to 2.50 acres 23
2.51 10 5.0 acres 5
3.01+ acres 5

{Source: LGED, 1998)

4.2.6 Project interventions

Structural interventions: Siruclural interventions have taken place for drainage

improvemcnt and water retention within the subproject area of 850 ha to (i} retain rainfall-
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run-cif for supplementary irrigation of Kharif Il crops, and {ii) improve post-monsoon
drainage to promote production of winler season crops. The major physical works include

structurcs, vent regulators and channel re-exeavation.

Non-structural interventions: Non-structural imierventions include foermulation of a
Water Management Association (WMA). Four Power tillers are supplied to the farmers
and a fixed amount of money is given lo the WMCA as a donation. The WMA can
generate its own capital through regular small savings and purchase of shares by its

members of the WA can take loan from the WMA,

4.2.7 Water management institntions
LGED at thana level maintaing the structural activities to help the WMCA in iis

managemenL.
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Chapter Five
RESULTS AND DISCUSSION

3.1 Introduction

The waler poverly stalus in a subproject depends largely on the local demographic
charmcleristics and performance of the water management institutions. Before
implementation of a SSWRDSP subproject a Waler Management Cooperative Association
(WMCA) iz constituted for successful implementation, operation and mainilenance of the
subproject al the local level, The WMCA generates a fund with the contribution from its
members and LGED for various activities including repairing of the project infrastructurc
and cquipment afier its implementation. The WMCA members can take loan from this
fund. Although the general activities of the WMCA are almost the same in all subprojects,
ihese activities and thc coopcration of LGED in these activitics vary in different
subprojects. In the study area subprajects, ‘soil health cards’ are given (0 a limiled number
of farmers based on soil analysis. Thesc cards indicate the levels of different nutrients
existing in the soil. Based on the information on the soil health card, the farmers can buy

ferilizers to meet the requirements in their fields.

The WMCA mcmbers clect an effective comminee of nwelve members for three vears
headed by Secretary, Other members include Assisiant Secretary, Editor, Treasurer and
general members of which four arc female members to rcpresent them. All projeets
beneficiaries are members of different subcommittee of the WMCA, like operation and
maintenance  subcommittee, agriculture  subcommittes, fish  subcommittes, loun
subcommittee. Members of this subcommittee including the effective commitlee of the
WMCA meet once or twice in a month with the LGED field officials including the socio-

economist and agricuiturist to share their problems and ideas.

Most people living in the project and conltrol sites are dependent on agriculture. [However,
many pecople are also dependent on other occupation-s. Table 5.1 shows occupaticnal
diversity in the study areas. In addition 1o Tarmers and lishermen there are a few day

laborers, service holders, businessmen, etc., at the project and control sile. In Narayankhali
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subproject on an average fifly six percent of the houscholds are mainly enpaged in
agricultural getivities at Kharabadh, Kismat Kurigahalt and Talapara. At the control sitc,
about forly five percent of households are dependent on agriculture. In Boronurpur
subproject about sixty two percent of the households are mainly dependent on apriculture
and at the contro] site Borovobanipur about sevenly five percent households are dependent

on agriculture.

Table 5.1: Percentage of households dependent on different oecupation.

Subproject Village Occupation by %
Farmer {| Fishermen | Other

Narayankhali | Project Site | Kharabadh 51 2 47
¥.ismat Kurighata 67 0 33

Talapara 30 0 50

Control Site | Talbunia 43 25 4

Boronurpur | Project Site | Boronupur 62 2 34
Control Site | Borovobanipur 75 0 25

5.2 Evaluation of WPI Components

The WPl is cvalualed from five components: Resource, Access, Capacity, Use and
Environment. These components are evaluated at the study and control sites fom data
collected from secondary sources and primary Aeld investigation. The following sections

discuss diflerent features of these components,

5.2.1 Resource

The ‘Resource’ component is evalualed using data from sccondary sources. Three types of
water resources are considered: available rainfall, groundwater and surface water. A score
Is assigned for each resource based on its avatlabilily for a particular use during different
months of the year. For example, rainfall may not be useful throughout the year for
agriculture, but may be useful for rainwater harvesling, Therefore a score of 100 is
assigned o the maximum rainfall amount. However, for surface waler, the maximum water
level may have negative impacts like fooding and conscquently the corresponding
resource score would be low. The score derived from these lhree sources are averaged to

calculate the resource component score.

2
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During the licld survey most of the respondents in the project site said that they get enough
water for houschold purposes throughout the year because they mainly use groundwater.
For agricultural purposes they get adequate water lor irrigation in wet scason but in dry
season the availability is low. In case of Narayankhali subprojcet, the respondents use
groundwater from shallow tubewell. However in control sitc they cannot imrigate by
shallow tubewell in dry season because of salinity in waier, Irrigation by decp tubewells is
not affordable by the respondents. Some respondents mentioned that they cultivate sesame
in dry season because it does not require imrigation. Figure 5.1 shows the monthly average
rainfall distribution in Narayankhali subproject and the control site from 19952002
{Khulna Sadar Station).

400

300

20047

R aintfall ¢ nam)

1001

Figure 5.1; Average monthly rainfall in Narayankhali subproject and control site
{Khulna Sadar Station).

[t is found that availability of the resource is the highest in July. Based on a 0-100 scale,
L00 being the maximuin available resource, the average monthly rainfall resource scores

are given in Table 5.2,

In Narayankhali subproject, the respondents did not have uscable agricultural land before
implementation of the project during the dry season because of salinity intrusion. The
embankment and stuice pates constructed to protect their agricuitural land have increased

land availability.
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Table 5.2: Average monthly rainfall and score in Naravankhali subproject and
cantrol site (Khulna Sadar Station).

Month Jan Feb Mar Apr May Jun Jul
Rainfall (mm) | 11.66 | 39.79 50.23 62.16 | 207.8 339.7 344

Score 3 12 15 18 50 99 100

Month Aug =Ep Ot Nov Dec Average
Rainfall {mm} | 3268 | 2748 136.7 62.16 2.46 45

Score 95 20 40 18 l

In Boronurpur subproject, the respondents said that they need to store rain water in Kharif
¢y 11 season for jutc decomposition. This has been a traditional practice in the area. [lowever,
breaching of the earthen dam causes damage to their crops. LGED constructed a regulator
for relaining rainfall runoff and drainage of excess water for dry season cultivation. This
increasces their access to and use of water in Kharif II season which is mainly used for jute
decomposition. In control site, respondents have access to irrigation but they do net have
waler storage capacily for irrigation in Kharit 11 season. In dry season in both project and

control gite mainly Rabi crops arc cultivated which need little irrigation. However Boro is

not cultivated since groundwaler is nat easily gvailable,

‘I'he average monthly rainfall distribulion in Boronurpur subproject and control site from
1996-2002 (Faridpur Sadar Station) is shown in Figure 5.2. Rainfall resource is the highest

in August, which is scored as 100. Rainfall resourees in olher months are calculated on a 0-

100 wcale as shown in Table 5.3.

Ramntalt {mm)

400 1

00

2001
100 [~

0

Figure 5.2: Avernge monthly rainfall in Boronurpur subproject and control site

{(Faridpur S8adar Station).
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Tablc 5.3: Average monthly rainfall and score in Boronurpur subproject and control
site (Faridpur Sadar Station),

Month Jan Fcb Mar Apr May Jun Jul
Rainfall {mm) [ 119 19.33 | 30.94 130.1 | 251.7 289.4 332.3
Score 3 6 9 38 73 84 96
Month Aug Sep Ot Nov Dec Average
Rainfall {mm) | 3452 [2104 |171.2 46,61 | 2,59 45

Score 100 ol 50 14 1

Figure 3.3 shows the averape monthly groundwater level in Narayankhali subproject and

contral site during 1995-2005 (Khulna Sadar Station). Although the groundwater level

varies monthly it is always above the suction limit of the shallow 1ubewell. The water level

is generally the highest in Scptember. Based on a 0-100 scale for the groundwater resource,

between the suction limit and the maximum groundwater level, the monthly scores are

caleulated {Table 5.4).

_‘_‘_-_\_-_'_'_‘—-—-—.

/’<

_ proundwater kevel —§
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Figure 5.3; Average monthly proundwater level and suction limit at Narayankhali

subproject and control site (Khulna Sadar Station).
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Table 5.4: Average monthly groundwater Jevel and score at Narayankhali subproject
and control site (Khulna Sadar Station}.

Month Jan Feb | Mar | Apr | May Jun Jul
Groundwater
level {m) 7091 778 | 770 | 773 | 176 7.88 8.17
Score 93 g2 91 92 a2 93 a7
Month Aug Sep | Oot | Nov | Dec Average Score
Groundwater
level {m) 836 1 844 | 842 | 8,16 | 8.02 95
Score 99 100 100 o7 95

Figure 5.4, shows the average monthly groundwatcr level variation in Boronurpur
subproject and control site {Rajbari Sadar Station). The groundwaler level generally
remains above the suction limit of the shallow tube wells. The water level is the highest
and the lowest in September and April, respectively, Farmers within the project sile
cultivate mainly wheat, jule, pulses, vegetables, coriander, mustard, onion, sugarcane,
pepper, ctc., and jule. The monthly average groundwater resource scores calculated based

on a 0-100 scale are given in Table 5.5,
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Figure 5.4: Average monthly groundwater level and suction limit at Boronurpur
subproject and control sitc (Rajbari Sadar Station).



Table 5.5; Average monthly groundwater level and resource score at Boronurpur
subproject and control site (Rajbari Sadar Station).

Manth Jan | Feb | Mar | Apr | May Jun Jul
Groundwaler
level {m} 487 | 418 | 3.63 | 3.3 3.6 4.68 6.53
Scare al 53 46 41 45 59 83
Maonth Aug | Sep | Oct | Nov | Dec Average Score
Groundwater
level (m) 7.6 | 786 | 751 | 665 | 3.83 53
Score 06 100 | 95 84 74

There are four khals in Narayankhali subproject which are Dewania khal, Nangladaha khal,
Salbunia khal, and Jabbarkhali khal. The average bed level of these four khals is
approximately 0.25 m PWD. This means that waler may enter in these khals from the river
round the year, but in the dry season the water is unusable for irrigation mainly because of
salinity. Figure 5.5 shows the average monthly tidal range in the Narayankhali subproject
and contro! site (Passur River at Mongla). The tide level generally remains the highest in
August. The scorcs are calculated on a 0-100 scale based on the availability of useable
watef in canals in each month for irrigation and other purposes. In Table 5.6 score 0 is

given in dry periods from December to April when water is not useable because of salinily.

,|_ hightide level

4

3.5 -—,—)—%
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5 JI lowtide level

s /—\k’ .
1- bed level

0.5 - et

{} [ T T ] T ' ] ] T T
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

water level {(m PWD)

Figure 5.5: Average monthly tidal range at Naroyankhali subproject and control site
(Passur River, Mongla). -
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For other months (he score is calculated based on availability of water during low tide.
Score is not given based on high tide level. Because it is assumed that during high tide

water availability is sufficient.

Tahble 5.6: Average monthly tide Icvel and score at Narayankhali subproject and
control site (Passur River, Mongla, 2008),

Jan Feb Mar Apr May Jun Jul
High tide level 2.93 2.9 2.94 3.13 3.33 3.46 3.43
Low tide level 0.92 0,77 0,78 (.85 i.l 1.43 1.69
Score 0 0 0 0 64 83 98
Aug Scp (el Nov Dec Average
High tide level 3.63 3.5 3.44 3.39 3.1
Low tide level 1.73 1.61 1.37 1.21 1.04 49
Sgoure 100 93 79 10 Q0

From the feld survey it is found that the surface water availability in Khulna subproject is
gradually increasing. Respondenis at the project site said that the canal depth has been
reduced because of sedimentation. The canal needs regular re-excavation. They said that
the NMood control and drainage project protects their land from saline watcr intrusion in dry
season, They mention that now they can cultivate round the year, which was not possible
without the subproject intervention since the land would be fooded during wet season and

the soil salinity would increase during the dry season.

Figure 5.6 shows thc average monthly surface water level in Boronurpur subproject and
control site {Goalando Station) during 1988-2004. The level remains the highest in August.
‘lable 5.7 gives the monthly surface water levels and resource scores based on a 0-100
scale. It is found from feld survey in Boronurpur subproject that the farmers mainly
cultivate wheat in dry season because it is becoming profitable and it requires relatively

less icripation.

Table 5.8 gives the average scorc of the resource component in Khulna and Rajbari Sadar

subprojects. From field surveys conducted in February and March, 2008, it is found that in



Narayankhali subproject farmers cultivate HY'Y Baoro by applying proundwater irrigation.

41

In the control sile, thete was no crop in the field and a few sheimp farms were found.
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Figure 5.6: Avcrage monthly surfuce water level at Boronurpur subproject and
control site (Goalando Station).

Table 5.7: Average surface water level and resource seore at Boronurpur subproject
and control site (Goalando Station}.

Month Jan Feb Mar Apr May Jun Jui
Water level (m) | 310 | 2.74 3.00 3.84 5.04 7.15 8.09

Score 36 32 35 44 58 82 93

Month Aug | Sep Oct Nov Dce Average score
Waler level (m) |8.68 | 861 | 727 | 444 | 353 61

Score 130 99 84 51 41

In Boronurpur subproject farmers cultivate mainly wheat. Some farmers produce pulses,

coriander, pepper, vegetables, etc., which need less irtigation. In the control site, the

Table 5.8: Average Resource scores at the project and the control sites.

Location Groundwalter | Surface water Rainfall Average Resource
Khulna Sadar a5 F0.83 45 70
Rajbari Sadar 53 63 45 54
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farmers cultivate mainly vegelables with some pulses, sugarcane, ete. Quality of drinking
water in the subproject and eontrol siles is good. However, arsenic conlamination of
groundwaler has restricted use of tube well water for drinking. During field survey in
Boronurpur. it is found that one heuschold is using arsenic alfected tube well water for

drinking purposes.

5.2.2 Access

Scores of the access component are calculated based on women’s access to waler (Table
5.9), access to irrigation (Table 5.10), access to tube wells (Table 5.11), households having
sanitation {Table 5.12), and reported watcr use conllict (Table 5.13). The score for access
is found from the average scores for the sub-components (Table 5.14). Details of the

calculations are shown in Appendix E.

Table 5.9: Percentage of water collected by woman.

£ =< o |2 ¢ %8¥
=2 = £=8 |27 |55
¥ 2 S8R |28 |2B52%
g i g2 |y |7 4&d
Kharabadh 34 51 333
Narayankhali Pr;ijtzﬂ KE;?;;IM 9 15 44}
Talapara 5 14 64.3
Control Site Talbunia 13 20 35
Boronumur Project Site Boronupur 17 50 66
Control Site | Borovobanipur 10 28 64.3

Table 5.10: Access to irrigation adjusted by climatic characteristics.

Subproject Village :;Zst?;:
Kharabadh 14
Narayankhalt | poect gite K‘E;f;;ﬂ 32
Talapara 30
Conirol Site Talbunia 0
Boronurpur Project Site Boronupur 27
Control Site | Borovobanipur 26
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Table 5.11: Households having access to tube well.

e g I = = o
5 < Z 2 g =2 .
he| = - = % B oa ¥ = -3
3 o om o = gw S
a K5 =3 e = TEam
ﬂ 75 | & TE
Kharabadh 45 51 88.2
. Project Kismat
Maravankhali Site Kurighata 12 15 a0
Talapara 12 14 25,7
Control Site Talbunia 10 20 30
Boronurout Project Site Boronupur 44 50 38
T Control Site | Borovobanipur 22 28 18.6
Table 5.12: Percentage of houscholds having sanitation.
4 g . Z| 5 g o5
a -t s —
< - SFE| ZE |SRES
§ S S T
Kharabadh 40 51 78.4
Narayankhali Project Kismat
Site Kurighata 12 13 80
Talapara 11 14 8.6
Control Site Talbunia 14 20 70
Boronuoour Project Site Boronupur 43 30 86
‘P Conirol Site | Borovobanipur 21 28 FE

One of the main objectives of the Narayankhali tlood controt and drainage subproject was
to increase irmgation coverage by prolecting the agricultural land from saline river water in
Rore season. Accordingly, afler the project implementation, imigation coverage has
increased, which supperts mainly HYY Boro. [n case of access to drinking water, it is
found that most of the househelds cither have their own tube wells or have easy accessto a
nearby tube well. However in the control sile, very fow households have their own tube
wells and they have to walk quite a long distance to feich water. In Boronurpur subproject,

most ol the households have access o tube wells in both project and control sites.
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The aim of Boronurpur water conservalion subproject was (o retain rainfall runoff during
monsoon for Kharif T cultivation and drain out water for post-monsoon cultivation. During
the ficld survey conducted in Rabi/Boro season, it is found that farmers cultivale crops like
wheal, pulses, vegelables, corundum, scsame and pepper, which cannot tolerate water
logging and need relatively less irrigation. Ficld survey results indicate that irrigation
coverage has not incrcased significantly at this project site. In the control site village, there
is no reported conficl among water users because they do not slore rainwater during
monsoon for agricultural purposes. Their access to irrigation is similar to that in the project

site village.

In Narayankhali subproject, there are still some reported conflicts among water users

(Table 5.13). These conflicts mainly result from head-tail water distribution inequity.

Table 5.13: Percentage of households reporting conllict in water use.

2o} 47
3 = EET R E R
1 % cAZg%|ERIs2E"ER
o} voAaEe oy Toa B

Project . Kharabadh 14 51 36
Marayankhali Site Kismat Kurighata 0 15 100
Talapara 21 14 79
Control Site Talbunia 0 20 100
Boronurpur Project Site Boronupur 10 50 90
Control Sile | Borovobanipur 0 28 100

During field survey, some farmers in Kharabadh and Talapara stated that they cannot
imigate their land since it is high. Conflicts among the water users are alse found in
Boronurpur subproject. Seme farmers who cultivale Aman stated that they de not want to
retain the rainfall unoff during monsoon. However, other [armers who cultivate jute say

thai they want the water for jutc decomposition.



Table 5.14: Average scorcs On ACCess.
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Marayankhali Project EKharabadh 333 TE.4 86 33.2 13.7 60
Site
‘ Kismat 40 80 100 80 3.7 | 66
Kurighata
Talapara 64,3 78.6 79 85.7 29.5 a7
Control Talbunia 33 70 100 50 0 5
Eite
Baronurpur Project Site Boronupur 66 &6 o) 58 26.5 71
Control Borovobanipur 64.3 75 100 78.6 20.2 o8
Sile

5.2.3 Capacity
Scores for the capacity component are calculated based on education level (Table 5.15),
scorc on wealth status (Table 5.16), healh status (Table 5.17), income (Table 5,18}, and
houschold membership in WMCA (Table 5.19). The overall score of the capacity

component is found from the averape scores of the subcomponents (Table 5.20). It is

Table 5.15: Household education level,

Households

. having at

. Total

Subproject Yillage least one

Households member SSC
L passed
. . Kharabadh 51 11 (22%)
L r

Narayankhali | P et | "Kismar Kurighata 15 3 (20%)

) Talapara 14 4 (29%)

Control Sitc Talbunia 20 4 {20%}

Boronumpur Project Site Boronupur 50 O (18%)

‘P Control Site Borovobampur 28 4 (14%)

assumed that household education level would indicate thelr awareness about sanitation

and hygiene. In Narayankhali, education leve! is found to be higher in both project and

conlrol sites than that in Boronurpur. Because in Narayankhali people are more aware
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about the nead for education and few children assist in the agricultural field, whereas in
Boronurpur the awareness about cducation is low and many children are engaged in

agricultural aclivities.

The wealth status of a household is measured in terms ol items like television, refrigerator,
bicycle. fumilure, livestock holdings, etc. A score is assigned 1o the houschold on the basis
of the total price of the ilems belonging to the household. The details of the calculation are
shown in Appendix F, 1i is found that the wealth status is better in the subproject vi]lége
Talapara in Narayankhali than that in the conirol site. This is because the people of
Talapara own more livestock than other villages. Also, the number of households
dependent on oecupations other than agriculture is higher. The wealth status of other two
villages is similar to that of the conttol site, In Boronurpur subproject the wealth slatus is
better in the control site village Borovobanipur than that of the project sile village
Boronurpur. The wealth status score is high because households of this village depend on
agriculturc and most of them arc earning from (heir agricultural products and they also

have more livesiock.

Tahble 5.16: Score on houschold wealth status.

Subproject Village sare o
. ) Kharabadh 11
Narayankhali P:‘]:t Kismal Kurighata 12
] Talapara 17
Control Site Talbunia 12
Boronutpur Project Site Boronupur 135
Control Site Borovobanipur 21

The iliness related to water reported by households is mainly skin discases, gastric
problems and arsenic contamination effects, Water related diseases are more reported n

Narayankhali project and control sites than in Boronurpur project and control sites.

Income status of the households in Boronurpur project and control sites is better than that

of Narayankhali project and control sites. Field survey results show that in Boronurpur
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most of the farmers earn from their farm products also. Whereas in Narayankhali farmers

only produce erops for Lheir own consumpiion and sometimes they even have to buy food

Table 5.17: Househaolds reporting illness related to water.

%5 of
Households houscholds
expf:ricncing Total not
Subproject Yillage illness Households experiencing
related to illness
water related
to waler
Narayankhali Kharabadh 11 51 784
Project Site | Kismat Kurighata 0 15 100
Talapara 0 14 100
Control Site Talbunia 5 20 75
Boronurpur Project Site Borenupur ] 50 98
Control Site | Borovobanipur 2 28 92.9

when the production is insufficient, In Narayankhali subproject, farmers are also engaged

in non-farming activities during the dry seasen when they cannot afford to buy sufficient

agricullural inputs. Membership in the WMCA also indicates the capacity of the people. In
peneral, membership in the WMCA is higher in Norayanhkali subproject than that in

Boronurpur subproject.

Table 5.18: Household income status.

Households
Total employment/eaming
Subproject Village from pension/
Housgholds
wage/farm produets
(%a)

MNarayankhali Project . Kharabafih 31 24 (47)
Site Kismat kurighala 15 g (&l
Talapara 14 7 (50)
Control Site Talbunia 20 6 (30)
Horonumur Project Site Boronupur 50 37 {74
orenurpll e ol Site | Borovebanipur 28 14 (50)
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Household membership status (Table 5.19) in the WMCA is better in Boronurpur
subproject than that in the Narayankhali subproject. Since in Boronurpur more people are

dependent on agriculture their participation in the WMCA is also higher.

Tahle 5.19: Membership status of WMCA in project sites.

Subproject Village Total | Member Yo af
of membership
WMCA
Marayankhali | Project Site Kharabadh 51 23 45
Kismat Kurighata | 15 3 20
Talapara 14 8 57
Boronurpur | Project Site Boronupur 50 34 &8

Table 5.20: Average scores of Capacity component.

—_- o = s
=il 2= & o |3 =
CA L
2 = 52 538k . ES (582|828
= = 5 E &g =N B3 |G tg & =
= A ffclédziiog|la |[SE2|E85]E
w % 2L EER ST Be B2 = F
o B8 8 2 2 = = & |55
[Frd
K harabadh 22 78 11 47 435 41
Maruyankhali | Projeoct
Site | Kismal Kurighata | 20 100 12 60 20 | 42
Talapara 20 100 17 50 57 | s
Control Talbunia 20 75 12 30 o |27
Site
Project Boronupur 18 98 15 74 63 | 55
Buoronurpur Contral
‘;‘t;“ Borovobanipur 14 93 21 50 o | 36

The average score of the capacity component is higher in both subproject villages than that

of the control site villages.

5.2.4 TUse

Scores lor the use component are calculated based on average water use per bousehold per
day {lpd) {Table 5.2|), percentage of irrigated land in dry season {Table 5.22), and average
livestock water use per household per day {Ipd) (Table 5.23). For calculating average water

use for domestic purposes, estimates provided by Ahmed and Rahman (2003) for per
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capita waler use for distant tube wells are used. Houschelds having tube wells in their

yards use 40 Ipcd, at <50 m distance use 35 Iped, at 50-250 m distance use 23 Iped, at 250-

500 m use 15 lped. and at >1000 m distance use 7 Iped. The water use score is then

Table 5.2%; Score on households® water use in project and control sites.

Subproject Viilage Sm::;}?pﬁ? ler

. Kharabadh 27
Narayankhali . . i g

Project Site | Kisrnat Kurighata 24

Talapara 26

Control Site Talbunia 33

Borohurour Project Site Baoronupur 41

P Control Site Burovobanipur 50

calculated using Fan. 3.4 as shown in Appendix E. A score 100 is assigned o the highest

water usc by a household in that subproject area and a score 0 ts assigned when water use

is zero, Sirce watcr consumption depends on the family size, the score for water use is

higher in the control sitc village where the average family size is bigger.

Table 5.22: Irrigated land in project and conirol sites.

?"pta: d Irrigated % of
':"]Iail;u; Jand ol irripgated
Subproject Village surveved surveyed land of
hnuﬂeh}; ds households | surveyed
{acre) households
{acre)
Narayankhali Kharabadh 38 49 56
Project Site | gt Kurishata | 33 6 28
Talapara £ 17 46
Control Site Talbunia 26 0 0
Boronurpur Project Site Boronupur 92 78 85
Control Sile | Borovobanipur 80 46 57

For calculating agricultural water use, percentage of irrigated Jand with respect to

cultivable land per household is used. in Narayankhali subproject, about 50 percent of the

cultivable land is irrigated in dry season mainly for HY'V Boro. In Boronurpur subproject,
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about 85 percent of the cultivable land is irrigated in dry season mainly by minor irrigation

for Rabi crops.

For calculating livestock water consumption, average livestock holdings per houscheld and
standard water usc per livestock estimales are used. A score is caleulated for the
households using Eqn. 3.4 as shown in Appendix E. It is assumed that water consumplion

by cattle is 20 liler/day, and that by goal and sheep is § liler/day (Heldecke, 2006).

Table 5.23: Score of livestock water use per household in
project and control sites.

Livestock
=ubproject Village water use in
(Ipd)

. Kharabadh 16
Narayankhal Project Site Kismat Kurighata 20
Talapara 23
Comirol Site Talbunia 19
DBoronurpur Project Site Boronupur 2l
Control Site Borovobanipur 36

In Narayankhali subproject site the score of livestock water is higher in the bwo subproject
site villages. However, the score is lower in one project site village than that of the control
site village. In Boronurpur subproject the score of livestock water use is higher in the

conirol site village than that of the project site village.

The average value of the ‘Use’ component is calculated in Table 5.25. In Boronurpur
subproject, a waler conservation subproject, the aim is to retain rainfall run-off for use in
dry period. The scorc in the project site is almost | point higher than that in the control
site. In Narayanlhali subproject, a NMood control and drainage project, the score in the
project site is about 15 point highcr than that in the control sile. Major water uscs in the
project and control sites of Narayankhali and Boronurpur subprujects were ranked by the

users during FGDs. Table 5.24 gives the percentage of water use for different purposes.



Table 5.24: Average scores of Use component.

31

Average | op op | Livestock
. . waler | . . Avcrage
Subproject Village irrigated | water use
use land | inQpdy | ¢
(Ipd)
Narayankhali Pro Kharabadh 27 56 16 i3
roject - -
ite Kismat Kurighata 24 48 20 31
Talapara 26 46 23 32
Control Site Talbunia 33 0 19 17
Boronurpur Project Site Boronupur 41 85 21 49
P Control Sile | Borevobanipur 50 57 36 48

Table 5.25: Ranking of water use in dilTerent sectory.

Sector Percentage of use
Agriculture 60
MNarayankhali Livestock 15
subproject Domestic 10
Other 13
Fisheries 40
Narayankhali A griculture 40
conirol site Livestock >
Domeslic 10
Other 5
Agriculture &0
Boronurpur Livestock 20
subproject Domestic 10
Other 10
Agrieulture 50
Boronurpur Livestock 30
control site Duomestic 10
Qther 10

5.2.5 Environment

The ‘Environment’ component is calculated by three sub-components: percentage of

households dependent on wildlife or fish (Table 5.26), percentage ol households reporting

crop loss in last five years (Table 5.27), and percentage of households reporting erosion on

their land (Table 5.28). In Narayankhali subproject, the perceniage of houscholds

dependent on fish is calculated by households reporiing use of fish for their own
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consumption. This indicates a positive return from the environment. In Narayankhali
subproject. the number of households dependent on natural fish is more than Lhat of the
control site. This is because the subproject site has more ponds (Table 5.30) and wetland
areas than thosc of the control site, although the numbers are decreasing. In Lhe contral site
of Narayankhali, duc o presence of shrimp farms, open water fishcrics and agriculture are

both adversely afTected, especially in dry season, because ol high water salinity.

Table 5.26: Households dependent an fish.

) . Total HHs using
Subproject Yillage HHs fish (%)
Kharabadh 51 16 (31)
Narayankhali Projeet Site iismat Kurighala 15 427
Talapara 14 32D
Control Site Talbunia 20 1{5)
Boronurnur Project Site Boronupur 50 18 (36)
P Conirgl Site | Borovebanipur 28 7{25)

Table 5.27; Houscholds report crop loss in last five years.

Total | HHsreporting | ~¢H1IS
Subproject Village HHs crop loss (%) m!:omng
no crop loss
Marayankhali | Project Site K harabadh 51 e{12) A8
Kismai Kurighata 15 3 {20 R0
Talapara 14 () 100
Control Site Talbunia 20 T(35) 65
Boronurpur Praject Site Boronupur 50 {10} o}
| Control Site Borovobanipur 23 4{14) Bo

In Narayankhali subproject houscholds reporting crop loss in last five years is more in the
control site than that in the project site. In control sile, crop loss results from loss of soil
feility due to saline water logging for shrimp cultivation. In project site, crop loss mainly
accurs due to insect attack, conllict in irigation water use, and changes in the paticrn and
intensity of rainfall. In Boronurpur, farmers in both the project and control sites reported

loss of crop mainly due to insect attack and loss of soil fertility.



Table 5.28: Houscholds reporting erosion of their land.

33

% HHs=
. . Total { HHs reportin reportin
Subpreject Village HHs | soil El‘ﬂ;;gn (‘}%} pn:::- i

Erosion
Narayankhali | Project Sile K harabadh 51 2 (4 0h
Kismat Kurighata 15 1{7) 93
Talapara i4 1 {7 Q3
Control Site Talbunia 20 5(25) 75
Boronurpur | Project Site Boronupur 50 3{6) 94
Control Site Borovobanipur 28 1 {4) 06

In Narayankhali subproject, number of households reporting crosion of their land is more

in the control site. This is becausc the [ields are not covered wilh vegetation. So the soil is

eroded. The soil is also eroded due io shrimp cultivation. In project site villages, the

erosion is caused mainly by excessive rainfall and flood water. In Boronurpur subproject,

in both control and project sites, some households reported erosion of their land which

occurs mainly due to conversion of forest land to crop !and.

The valucs of the sbove three subcomponents are averaged to calculate the average score

on ‘Environment’ (Table 5.29). In Narayankhali subproject site, ihe average scores of the

-Environment’ component in the project site villages is more than that of the conlrol sile

village. Similarly, in Boronurpur subproject the average score on ‘Environment” is more in

the project site than that in the control sile.

Table 5.29: Environment component score for project and control sites.

Y%HHs | %HHs | 000
Subproject Village dependent | no crop reporling Average
on tish loss 0o 50 il
erosion
Naravankhali | Project Site Kharabadh 31 88 86 72
Kismat
Kurighata 27 80 »3 67
‘T'alapara 21 100 03 71
Contro! Site Talbunia 5 65 75 48
Boronurpur | Project Site Boronupur 36 90 G4 [E
Control Site | Borovobanipur 23 86 96 b9
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In the subproject sites, lhe farmers reported during FGD that project interventions have
adversely affected the fisherics in the study area. Open water lisheries has been aflected
since the floodplain connectivity to the rivers and canals have been disrupted. Although the
subproject interventions protect the land from saline watcer intrusion and help increase rice
production, the internal canals are gradually silting up causing reduction in water holding

capacity. and will need frequent re-excavation.

It is also found that for high vield varieties farmers use more fertilizer and pesticide than
those for local varieties. Lxcessive use of fertilizer and pesticide causes gradual reduction
in soil fortility. The subproject interventions protect the area from Nooding and erosion in
wet season, and from tidal floeding and salinity intrusion in dry scason. The food water
contains sediment and increases the soil fenilily. Since the agricultural ficld is not Mooded,
fertility is not increased naturally. As a result the land needs more fertilizer for agricultural

production.

It is also found that households depend largely on the local ponds for fish (Table 3.29).
However most of these ponds dry up in dry season due to shortage of water. This also
affects the drinking water availabilily in Narayankhali. Since the groundwater is

conlaminated by arsenic.

Table 5.3¢: Households having pond in project and control sites.

. . . No. of Toial %f'
Subpraject Village Pond | Household having

] pond

Narayankhati _ _ . Kharabafih 32 51 62.8
Project Site Kismal Kurighata 6 15 40
‘lalapara O 14 0
Conirol Site Talbunia { 20 0
Boronurpur Project Siic Boronupur 18 50 36
Control Site Borovobanipur 7 28 25

The I'GDs indicate that the forest area has decrcased and natural fish production has
reduced in last five years. ln Beronurpur subproject, since the farmers cultivate high yield

varielies of rice. fertdlizer and pesticide requirement is gradually increasing. During jute
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cultivation farmers decompose the jute in open water bodies which causes water pollution
and Tocal odor problem. Arsenic contamination of the groundwater has made drinking
water scarce. [t is found on one occasion that pcople drink water from tube wells

contaminated with arsenic.

5.3 Calculated Watcr Poverty Index Values in Study Area
The Water Poverty Index (WPI} is finally calculated based on the five components:

Resource, Access, Capacity, Use and Environment, and their 17 subcomponents (Table
5.31).

Table 5.32 gives the average WP] component scores in the project and control sites of the
Narayankhali subproject. The overall WP has improved by about 30% due to project
implementation. The ‘Resource’ component scores in three project siles Kharabadh,
Talupara, Kismat Kurighala, and thal in control site Talbunia is the same. The *Access’
component score have increased in Kharabadh, Kismat Kurighata and Talapara, However
there arc some conflicts in irrigation water use due to differences in land elevation. Also in
some cases Tarmers having their plots farther from the pump are deprived of irrigation. In
the control site Talbunia, there is no irrigation access in dry season. The ‘Capacity’
component score is higher in the project site than in the control site. Farmers produce more
crops in Lhe project siles than the control site. Therefore their living slandard is better. For
project operation and maintcnance a ‘Water Management Cooperalive Association” is
formed in the local eommunity which takes initiatives to improve their capacity. In the
control site, very lew people are employed, and they mostly depend on agriculture. Most of
them remain jobless in dry seasen. In the project sitc, the ‘Use’ component score is higher

than that in the control sile.

There is no irripation water use in dry scason in the control site and the water use for
livestock is also rclatively low. Some households rear sheep and goat because their water
consumption is low, The ‘Environment’ component score is higher in the project site than
that in the control site because ihe total crop production has increased duc to project

implementation and the soil salinity has decreased.
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Table 5.31: Scores of dilferent components of WP at project and control sites.

Respurce ACCESS Capacity Lise Eavironinent
. . o, % | %No % | e | % | P jwe| % % ol % | Liv % % | egNo
village | OW | SW | Rain | g | g | contir | TW | Cov. | ssC | ™ | ih | wage | WMEA [ Ay | U | waakfe | N2 ] Erosien
1l member LC

Warayankhali FCI) subproject

Kharabadh | 95 | 708 | 45 | 333 | 784 | 863 §8.2 | 13.7 | 216 | 784 | 53 | 471 | 49 38 [ 56 | 25 16 83 96
Kismat 95 | 708 | 43 40 | s0 100 80 | 317 | 20 | 100 | 35 60 51 35 | 476 | 40 20 80 | 93
Kurighata

Talapara 55 | 708 | 45 | 643 | 7861 786 §5.7 | 295 | 286 | 100 | 54 50 5% 35 [a57 1 40 14 106 | 93
Lalbunia 1 o5 | 2ng | 45 s | 70 100 so | o | 20 | 75| 85 30 34 30| 0 | 20 10 | 65| 75
(Contral site)
Boronurpur WC subproject

Borotwpur | 53 | 63 [ 45 66 86 90 38 [ 265 ] 18 | 98 | 73 74 66.2 40 | 85 [ 55 14 90 | 94
Borovobani

Pur(Contrel | 53 | 63 | 45 | 643 | 75 100 78.6 | 262 | 143 | 029 | 66 50 44.6 40 | 57 | 55 21 $6 96
site)

GW groundwaler availability

SwW surface water availability

Rain Rainfall availability

a5 Orther % of Waler carried by others than wamen

%5 San % of HHs wilh access to sanilation

No Conflict % of HHs that do not experience contlicts over use of water

o TW 24 of HHs that have got a TW near their house

Trr cov. Acoess to lrrigation coverage with climatic characteristics

% S5C %% of HHs that have got at least one of their members matriculated

%4 no ill % of HHs that have not experienced tllness that they perceive to be related with water

Wealth this score has been derived by using the number of items like television, refrigerator, bicycle, ete. belonging to 2 HH

o4 wages (his score has been denved using both the % of HHs with at least a member caming a wage or perceiving a pension and %4 of HHs camning
incorme by selling farm products or crafi producls

% of member % of houschelds having membership of WMCA Commitiee

1pd Score derived using the average liter per day per household.

Au score derived using the proportion of HHs irmigating their erops and the average size of the cultivated land.

LivU score derived using the averape number of livestock own by a HH and the minimum amount of water required per type of livesiock in liter per day
of Wildlife % of HHs use wildtife or fizh {or their consumption.

o4 No LC % of 1ll1s repoming no loss of crop during last five years.

% No ¢rosion % of HHs repotting no erosion of their land
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Table 5.32: WPI and scores of its components in project and control sites of
Narayankhali subproject.

Suhproject Village | Resource | Access | Capacity | Use E:]'::;;E; WPl
Kharabadh 70 50 41 33 72 35
Project | Kismat
Narayan- Site Kurighata 70 66 42 3 67 ?
khali Talapara 70 67 31 32 71 58
Comol | pabunia | 70 | S1 [ 27 |17 | 48 | 43

The average WPI faor the project site is higher than that in the contro! site. This indicates

that the waler poverly slatus in the three project sites Kharahadh, Talapara and Kismat

Kurighala, is better than that in Talbunia which is outside the SSWRDSP project. Since the

other external factors are similar in the project and control sites, implementation of

SSWRDSP project has most Likely improved the waler poverty status in the project site.

Figure 5.7 shows the WP component scores in the project and control sites. Scores of the

five components are indicated along the five axes of the pentagram. For both the project

e
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\.\' II.' .
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T albumsa
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Figure 5.7;: Pentagram represcnting the scores of WPT components
in project and control sites of Narayankhali subproject.

and control sites, the pentagram is skewed more toward the *Resource’ componenl,

indicating that the resource is higher in both project and control sites. Thus ‘Access’
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componcnt scores are higher in the project sites. The Narayankhali subproject is a I'lood
Control and Drainage improvement (FCD) project, and its main purpese is o prevent the
saline water intrusion in dry season and protect the land from excess MNooding during wet

season by constructing embankments with sluice gates surrounding the project area.

Primarily the aim of the project is to maximize (he access to of land and irrigation
resource. In Talbunia, the ‘Access’ component score is lower than that in the project site,
mainly because of the rclatively low access Lo imigation and drinking water. The
‘Capacity’ component score is lower in the control site than that in the project sile. Most
people in the contro! site remain joblcss in dry season and have to depend on alternative
livelihood. The ‘Use’ component score is also higher in the project site than that in the
control site. With the increase in available resources due Lo project interventions, the use of
irrigation has also increased. The ‘Environment’ component score is higher in the project

site than that in the conlrol site.

Table 5.33 gives the average WPI component scores in the project and control sites of the
Boronurpur subproject. The overall WPT has improved by about 9% due to project
implementation. The *Access’ component score is higher in the project site than that in the
control site. However, therc are still conflicts in water use between agriculture and

fisheries. In the project site, conflict in water use exists among (he farmers. Jute farmers

Table 5.33: WPI and scores of its components in project and control
sites of Bronurpur subproject.

Subproject Village Resource | Access | Capacity j Use l?:::;ﬁ- WPI
ngtzcl Boronupur 54 71 35 49 13 60
Boronurpur Control
Site Borovobanipur 54 69 36 48 69 55

wanl 1o conserve water for jute fermentation, while some farmers who cultivate Aman do
not wart o conserve ihe water. [n the control site there is no conflict in water use, A Water

Management Cooperative Association (WMCA) is formed in the project site for operation
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and maintenance of the project at the local level. This WMCA takes initiatives to improve
their socio-economic slatus in the project sile. Hence the ‘Capacity’ component score is
higher in the project sile than that in the control site. The “Use’ component score is almost
similar in the projcct site and contro! site. Because in Boronurpur more water is used for
agriculture while in control site more water is used for livestock. The *Environment’
component score is higher in the project site than that in the control site. This is because in
the project site, more households depend on natural fish for their own consumption and are

more awarc about different agricultural problems through their WMCA activitics.

Figure 5.8 shows the WPT comporent scores in the project and control sites, The score of
‘Capacity’ component is higher in the project site. The ‘Access’, ‘Use’, and,
‘Environment’ component scores have increased moderately in the project sile because of
hettcr access to conserved water. Since this is a Water Conservation project, its main
purpese is to conserve water. Water users in the project reached a mutual agreement (o
conserve water. Although there arc conflicls among waler users in the project site, Lhere is

no water use conflict in the contral site.

-

« /’z e
Environment . _ . Access
i —- = - Botonurpur
(Praject}
; N ! Borovobanipur
YT T {Control}
\ S AV
Use "Capacity

Figure 5.8: Pentagram representing the scores of WPI component(s in project
and control sites of Boronurpur subproject.
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5.4 Comparison of WPl in Dillerent Sites

WP and its component scores for dilferent sites of the study ares were compared. These
are #lso compared with the overall country index and component scores for Bangladesh
estimated by Sullivan (2002). The ‘Resource’ component score is higher in all the sites

than the overall ‘Resource” score of the country estimated by Sillivan (2002) (Table 3.34).

Table 5.34: WPI component scores in project sites and the overall
valucs for the country.

Resource | Access | Capacity | Use | Environment | WPI
Bangladesh 45 69 51 62 45 54
Kharabadh 70 60 41 33 72 55
Kismat

Kurighata 70 66 42 31 67 55
Talapara 70 a7 51 32 7l 58
Talbunia 70 51 27 17 48 43
Boronupur 54 71 55 49 73 60
Borovobanipur 54 69 36 48 69 35

The “Access’ is the lowest in Narayankhali control site Talbunia. In other sites, except
Kharabadh the scores are approximately equal to that estimated by Sullivan (2002). The
“Capacity’ component score is higher in project site village Boronurpur than the national
score. The score is the same in project site village Talapara, while in the other project site
villages and the control site villages the score is lower than the overall score for the
country. The ‘Use’ companent score is lower in both subproject sites and control sites. The
‘Envitonment’ compoment score is higher in both the control and project sites than the

overall score for the country.

The WPI in project sites of Khulna and Boronurpur are higher than the country’s overall
index (Figure 5.9) except the control site village Talbunia in Narayankhali subproject. It is
reasonable (o assume that this has happened due to project implementation for selving
waler-related problems. The WPI is also higher in Boronurpur control site, possibly
becausc relatively low level of conflict in water uses, fertile soil, crop diversity, absence of

salinity problem, and higher water use for livestock.
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Figure 5.9: WPI for project and control sites with overnll country index,

Table 5.35 gives a comparison of WPT for the project sites with those for small

communities of South Africa, Sti Lanka and Tanzania. The WPI lor the projects sites are

Table 5.35; Comparison between small communities in South Africa, Sri Lanka and
Tanzania with the project sites in Bangladesh,

¥Yillage Resource | Access | Capacity | Use | Environment | WPI
Kharabadh 70 60 41 33 72 55
Kismat
Kurighata 70 66 42 31 67 55
Talapara 70 67 51 32 71 58
Boronupur 54 71 55 49 73 60
Ethembeni 50 36.6 50.8 41.5 277 43.1
Lutha 20 17 42.1 24.5 289 26.5
Wembesi{informal) 50 48.8 46.1 18 39.1 40.4
Wembezi{ formal) 50 86.5 78 38.1 63.2
Nkoaranga 30 39.5 59.4 65,3 69.9 52.8
Samaria 20 20,9 447 377 56.1 359
Majengo 10 32.7 62.9 15 98.4 43.8
Kijenge 20 53.9 68.3 21.6 41
Agarauda 20 38.3 64.7 74.9 34.2 46.4
Awgrakotuwa j0 35.2 79.6 21.2 28.1 34.8
Tharawaththa 2( 26.5 50.6 16.2 422 31.1
Tissawa 20.0 473 52.0 50.0 38.5 41.6
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relatively higher in gencrals, The ‘Resource’, *Access’ and ‘Environment’ componcnt
scores in the project sitc of Bangladesh are higher than those in the small communitics in
South Africa, Sti Lanka and Tanzania. The ‘Capacity’ and ‘Use’ componcnt scores arc

approximately the same.

‘Table 5.36 gives the project evaluation scores for the Nurayankhali and Boronurpur
subprojects given by BUET-BIDS-Dellt Hydraulics (2003) depending on four different
issues. The evaluation scores generally agree with the WPT determined by the present study

whetc Lhe siluation in the Boronurpur subproject is found to be relatively good.

Table 5.36: Evaluation of subprojects by BUET-BIDS-Dclft Hydraulics.

Subbproject Technical | Socioeconomic | Institutional | Training | Total
Issues Issues lssues Score
Narayankhali FCD 66 47 46 0 46
Bromurpur W{ 97 65 76 67 79

Narayankhali is a FCD subproject, and its aim is to increasc cultivable land and irripation
covetage mainly in dry scason. Table 5.37 shows that the irrigated land and access LD

irigation in the project sites are both more than those in the control site,

Table 5.37: Impact of project interventions on irrigation.

Subprojeet Village Access to trrigation | % of irrigated land
Kharabadh 13.7 56
.| Project Site | Kismat Kurighata 3.7 4.6
Narayarikhali Talapara 29.5 457
Control Site Talbunia 0 0
Boronuraur Project Site Boronupur 26.5 85
P Control Site | Borvobanipur 26.2 57
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Figure 5.10 schematically shows Lhat access to irrigalion coverage in dry season is more in

the project sites than ihal in the control siles.

35
30
25 -
20
15 -

Talbunia
Boronurpur =

Kharabadh
Borovobanipur

Figure 5.10: Access to irripation in project and control sites.

The aim of the Boronurpur subproject is Lo conserve water for irrigation purposes in Kharif
Il season. Figure 5.11 shows that watcr use in terms ol percentage of imigated land to total

cultivable land is more in the project sites than thosc in the control sites.
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Figure 5.11: Irrigated land in project and control sites.
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Although it is very dillicult lo draw a correlation between water poverty and poverty, the
regional poverty indicators may be brie(ly discussed. Two different approaches are usually
used to measure poverty: (i) the Dircet Calorie Intake (DCL) method, and (ii) the Cost of
Basic Needs {CBN) method. The DC1 method measures the calerie intake per capita per
day. 17 this is below 2,122 keal, it is defined as ‘absclutc poverty’, while *hard core
poverty' refers to a calorie intake less than 1,805 keal. Tn the CBN method, poverty lines
arc calculated based on the per capita expenditure required to meet the basic needs plus an
allowance for non-food consumption. The *lower poverty ling’ adds an amount equal to the
typical non-food expenditure of households whose total expenditure is equal to the food
poverly line. The ‘upper poverty line’ adds an emount equal to the typical non-food
expenditure of households whose food expenditure is equal to the food poverty line. BBS
and WEP (2004} report that in Khulna 31-37 % pcople in the subproject live below poverly
line und in Rajbari 0-25% people in Lhe subproject live below poverty line. This poverty
situation is shown in the following Table 5.38. Comparison of the poverty situation with
WPI in Table 5.39 shows that peoplc in the Narayarkhali subproject are better in terms of
WPI although their poverty level is lower, On the other hand in Boronurpur subprojec,

WPI is lower than the poverty score.

Table 5.38: Scores on poverty status.

Percentage of people live below poverty Line | Score
0-25% 100
25-31% 75
31-37% 50
37-55% 25

{Source: BBS and WFP, 2004).

Table 5.39; Poverty status and WPI in different subprojects.

| WP Average WP1 | Poverly Scere
Khulna - 30
Kharabadh 55
Kismal Kurighata 55 56 -
Talapara 58
Rajbari - 140
Boronupur 60 60 -
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5.5 Issues Within the Sub-projects that Necd Attention
The pentagram in Figure 5.12 shows that ‘Resource’ remained unchanged whereas
*Access’, ‘Capacity’, *Use” and ‘Environmenl’ has changed because ol implementation of

the Narayankhali subproject.

Resource
100 1.,
PR N
— - — - - Kharabadh
Projeci
\x\ {Project)
------- Kismal
- = Access
1\:_ ol Kuriphata
A Project)
i { —--—- Talapara
y III.-" { Project)
,-"'l: Talbunia
(Control)
\'\'I'II
*Capacity

Figure 5.12: WPI component scores in Narayankhali subproject.

Although irrigation was not the main focus of the FCD subproject, imrigation has increased
due to salinily protection. However. the ‘Access” component score did not change much
because of the lack of access (o safe water and sanitation and, existing conflicis in water
use. ‘Capacity’ score has increased more than ‘Access” bul it can be increased more by
giving more attention to cducation. The ‘Usc’ score has increased less then the other
component scores of WPI. So, there is scope for improvement in homestead gardening and
livestock water use. The ‘Environment' score has also improved due to project
implementation. Environment component can be further improved. Farmers can be trained
up on environmental impact of excessive use of chemical fertilizer and pesticides,
manufacturing of organic fertilizer, and integrated pesticides management. The
demographic pattern in the project and coniro! sites in (Table 5.37) indicales that about

half of the villagers are women, but their participation in WMCA is low so their
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participation in WMCA should be increascd. Because women play a major role in our
domestic water use and homestead irrigation. Their involvemcnt in the WMCA will
improve the access of water for homeslead gardening and other problems which women
face to collect drinking water. In WMCA households who are not farming can also be
invalved. 1t will encourage them in agricultural activilies and they can also suggest how
they can be benefited from the project. For Households who are negatively allected by the
project can also include in the WMCA to create altcrnative employment opportunities for

them.

Table 5.40; Demographic characteristics in the projeet and conirol sites.

Subproject Yillage Men Women | Total % of
Women

Kharabadh 143 138 281 49
Narayankhali Projeet Site | Kismat Kurighata 45 26 72 36
Talapara 35 34 69 49
Cantrol Site Talbunia 72 64 136 47
Boronurpur Project Site Boronupur 109 17 226 52
Control Site | Borovobanipur 76 75 151 50

So o increase their capacity they should be trained up aboul effective use of water and to
increase their agricultural activities some steps can be taken to provide them loan for
agricultural and livestock use. Conflicts in water use and the head-tail inequity can be

resolved 1o improve the *1ise’ component.

In case of Boronurpur subproject also the ‘Resource’ component has not changed
significantly. While (he ‘Access’ component has changed slightly. The ‘Capacity’
companent has changed mote than the other compenents. The *Use’ and “Environment®
components have changed moderately. This indicatcs that further atlention needs to be
given to ‘Capacity’ and ‘Environment' components. There is a scope to increase the
capacity by improving education. Some steps can also be laken lo improve the
environmental condition. Farmers’ capacity particulatly needs to develop in efficient use of

water in dry scason.
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To improve ‘Capacity’ component, cducational programs and skill development raimings
can be arranged o generale income and employment opportunities. Some work can be

dome on the “Access’ component can be improved by resolving conllict among water users,

Resource

- Access
/
,f" — - —--Boronurpur
/ {Project)
/ — Borovobanipu
. {Control)
III". & f i
Use” ~ Capacity

Figure 5.13: WPI component scores in the Boronurpur subproject.

Generating altemmative livelihood opportunities for those who are losing during the process
of conllict resolution may improve the ‘Capacity’ component. To improve the
"Environment® component, steps should be taken to solve water quality problems with both
irrigation and drinking watcr. Farmers can be irained up for using crganic fertilizer and

integrated pesticide management,



Chapter Six
CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

This study assessed the water poverty status in (wo selected small-scale water resources
development subproject of L.GED based on a Water Poverty Index. Five components:
Resource, Access, Capacity, Use and Environment, were scored based on evalualion of
their sub- components from field investigation and sccondary data. Specific conclusions of

the study are summarized bclow:

in both study sites, the ‘Resource” component score at the project site is similar to that at
the contro! siles, indicating insignificant impact of project implementation on the
rcsources. The most important impacts of project implemeniation are found to be on
‘Capacity’ and ‘Use’ components. In Narayankhali FCD subprojeci, the Access, Capacity,
Use and Fnvironment component scores have improved more than those in the Boronurpur
W subproject. indicating better improvement in waler poverty in Narayankhali
subproject. The overall WP has improved by about 30% and 9% in the Narayankhali and
Boronurpur subprojects, respectively. The overall ‘Capacity” has improved due to
increased  agriculiural productivity and employment opportunities for the poor and
marginal farmers, although the capacity of the fisher folks have been reduced because of
livelihood losses. The ‘Environment” has increased indicating households’ more

dependence on [ish.

The WP provides a means to identify the areas where morc attention is needed from water
management perspective. This study indicates that more attention is needed to improve the
access to safe waler and sanitation, reduce existing conllicts in water use, and increase
homestsad gardening. The ‘Capacity’ can be improved by giving more attention to
cducalion, and incrcasing women’s participation in WMCA. There is a polential to
increase the livestock water use in both subproject sites. The ‘Environment’ component

can be improved by training farmers on environmental impact ol excessive use of chemical
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fertitizer and pesticides, manufacturing of organic fertilizer, and integrated pesticides

management.

6.2 Recommendations

Based on the present study, the following recommendations are made:

e Further study should be conducted on other types of small-scale waler rcsources
subprojects. Also, a research can be conducted to determine the ways in which the WP
components can be improved.

» WP structure may be considered for feasibility study and project moniloring of LGLD.

+ Component or sub-component selection should be field oriented or participatory.

e Weightage sefection of WPI components can be dene by FGD, ete.
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APPENDIX A
Questionnaire for Household Survey
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Water Poverty Status in Selected Small Scale Water Resources Development Secior

5. No.

Dale:

Projccts in Bangladesh

Name of the subproject:

Sec-A, General Information

b, Identilication of the respondent:

Sl. No.
Wame of the Head of the Household
Gender Male
Female
Name of Father/Husband
QOccupation Primary
Secondary
Total HH member
Total earner
Land Cwn land
Ownership{Acre) Botrowed land
Within sub-project
Outside subproject
Waterbody(Khal/Beel! | Own
Haor/Baor in Acre)) Nol Own but Use it
Address Holding No.
Village
Union
Upazila
Districi
Commenits

2. Are you a member of Water Management Cooperative Association in your locality?

a Yes

h. No
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Se¢ ~ B. Resource Component

3. Do you get water available for all purposes?

a. Worst (1) b, Bad (2) c. Average (3) d. Good (4) e. Best (5)
4. If the supply vary-

a. No variation b. Vary seasomally
5. What about the variation?

a. Worst (1) b. Bad {2) c. Average (3) d. Good (4) e. Besl (3)
6. Whal is the quality of drinking water?

a. Worst {1) b. Bad (2) c. Average {3) d. Good {4) e. Best (5)

Sec - C. Access Component

7. Who callect waler?

a. Man b. Woman ¢. Children d. Other e. N/A
8. Have you access to sanitation?
a. Yes b. No

9. Amount of land #rrigated to total arable land {in acre}

19. Do yeu irrigate your gardens (even with buckels)?

a. Yes b. No
11. Are there any conllict regarding water use?
a. Never (1) b. Sometimes (2) ¢, Many {3} d. Daily (4)
12. Do vou have access to tube well {deep tube-well / safe shallow tube-well / Govl. Tube
well)
a. Yecs b. No

Sec — D. Capacity Componcnt

13. | lousehold member (number} completing education up to
b) Primary level .........ooocieiiin €) Semndary level oo
d) Higher Scmndar}f Ievel .

14, Number of children dying aged undf:r I' ive in your r household?

15. Did :-,fnu face an},f type of illness related with water?

a, Yes h. No
16. Financial status of household in terms of
a. livestock hc-ldings ( eee)
b. Land.. eeneas -:;Trce .
d. Flouae - e, F'Dl'ld .. f. Bamhon cluster .......

DWﬁEI’ShIp nf kcv 1tam5 like radia, bmycie telcvision, freeze, non-thatched
mni watch, factory made fumilure, etc.

olhers. . -
17. Any rnemher of yﬂur fam:l:-,f employed maore than 6 months per year.
a, Yes. ceees ...{Number) b. No

18, Any rnernbcr of }fuur I'amlly eamlng 1.Jl.r1th wage or penmﬂns or income by selling farm
products or craft products,
T £SO PO PTRPPRUPIPRRPIIN 1112211~ o b, No
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Se¢ — E. Use Companent

19. How much average water you use for domestic purposes and total number of
household in your f'drnily {liter/day).
Amount and person.. .

20, How much water you use f'rar mduqtrlal purpnses uther than domestic, agriculture or

livestock.
Amaount., . .dliter)

21. How much water ynu usc for 1rr1gatmn purpmes [arca x irrigation depth x timg]
AIMOUNT. oot vaeseeieseeereeeeneneerenreiriaroressnses s ILEL)

Sec — F. Environment Component

22. Do you face erosion on your land?
a) Yes b} No

23. Houschold report using wildlife fand or fish} for their own use und their opinion
a) Yes b) No

If the availability of these has decreased over Lhe last 5 years
) Increased by Decreased

24, Have you lost crop during last 5 years?
al Yes b} No
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APPENDIX B
Checklist for Focus Group Discussion

Water Poverty Status in Selected Small Scale Water Resources Development Sector

Projects in Bangladesh

Name of the WHCA:
Address:
Villooe e, Uniot,..oevee.nnJUpazilla. ... Disiriet.

Occupation: [ow many of you are:

Farter Fisherman | Farming & Others | Service Others

Do you think that water resource that you get from surface and ground water is
sutficient and available all time?

If it vary then discuss about the variation in different scason?

What is the quality of Drinking water?

What is the status about access to drinking (lime spent to cellect) water and sanitation
and who collect drinking water?

What is the capacity status regarding financial, educational, child health status of your
community?

Dilferent uses of water and rank them on use basis?

10. Are there any conflict among the waler users and oceupational groups and il'it exists

all time?

13, Stale some changes in last five years:

a. Erosion: % of MHs reporting erosion on their land — from key informants in village,
e.g. village leader, exiension officcr, teacher, sample of farmers
b. % of heusehalds which reporl using wildlife (and or fish} for their own use and their
epinion il the availability of these has decreased over Lhe last 5 years
c. % of houscholds reporting crop loss during last 3 years

14. State some impact of the waler resource project.
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APPENDIX C
Community Level Data Requirements for Caleulation of Water Foverty Index

C.1 Data Requircment at Community and Small-scale Municipality Level

The WPI is based on a calculatien which requires data on waler resources, access, capacity
to manage, use and cnvironmental impact. Data required depends on the scale of
application. According to CEH (2005) thc data requirements for application at a
community or small scale municipal level are listed below:

RESOURCE

» Amount of waler available

» Measurc of reliability / variability
+ Measure of water quality

ACCESS

« Total Time taken to collect domestic waler per household per day {(in mins)

» % of water collected by womcn

* % of households with access to sanitation

+ Irrigated agriculture {lake total arable area and indicate % irrigated)

+ Garden irrigation per houschold - give % households in community which imigate their
cardens, even with buckets, etc)

+ Conllicts reported over waler use or oceess (never = 1, sometimes =2, many = 3, daily =
4)

« % of households with pipe in the housefvard

+ U4 with access to protected water well, borehole with wall or concrete apron, Lap,
standpipe, etc

CAPACITY

» Education % of household heads completing primary education, % attending any levct of
sccondary schooling, %6 having any tertiary education

+ Health - % of children dying before 5 yrs of age

« Wealth - expressed in terms of livestock holdings, income lcvels, or ownership ol key
items (radio, bicycle, television, freeze, non-thaiched roof, watch, factory made fumiture,
gic.)

+ Employment - % of households with ai lcast one person employed more than 6 months
per year

» Remittances - % of households with wage/pensions

USE

» Domestic use - average liter of water used per houschold per day and no of persons in
household (or average household size for village)

+ Industrial use - get quantilative info from local water authorily water records, or identify
any local industry which need water (e.g. poultry, fish processing, fextiles, etc), and
national figures for proportion (%) ol water uscd by industry
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« Agricultural use - volume of water used for irrigation from waler company records or
from people’s estimates of how much water they use for irigation - if any

+ Livestock - get total number and type of each in village, calculate necessary waler
consumption

ENVIRONMENT

» Frosion - get % of fields per household which have some erosion — from key informants
in village, e.g. village leader, cxtension officer, teacher, sample of farmers

« Wildlife - % of households which repert using wildlife (and or fish) for their own use and
their opinion il the availability of these has decreased over the last 10 years

+ Vegetation - % of households reporting a reduction in general vegelation cover over last
10 years, % houscholds reporting a decreasc in proximity to home of trees for fuel wood

« Rainfall - % of household reporling perceived changes in rainfall (% stating increase and
% slating decrease)

C.2 Data Requircment at National Level

CEH (2007) has carried oul a national level assessment on WPl lo demonstrale the
capability of WPI framework to be applied at a range of different scales. Components
cores for 147 couniries have been identilied, using currently available data from published
sources, and a caleulation of national level WP scorcs are made. The dala used for
component variables are:

Resource

+ iniernal freshwater flows
» external inflows

* population

Accesy

+ access Lo clean water, as a percentlage of population

+ access o sanitation, as a percentage of populalion

« access Lo irrlgation coverage adjusied by per capita water resources

Capacity

+ per capita GDP {at purchasing power parity rates)

« under five mortality rate

+ gducational enrolment rates

+ Gini coefficients of income distribution
(variables from the Human Development Index)

Use
» domeslic water usc in liters per day
+ share of waler use by industry and agricultore adjusted by the sector’s share of GDP



Environment

water quality

water stress (sume comments as above)

environmental regulation and management
informational capacity

biodiversity based on threatencd species

(variables from the Environmental Sustainability Index)

e



Lookup Table for Applying Weights to the WP1 Structure

APPENDIX D

Local Condition Descriptors Variable weights
Hydrological | Lconomic | Natienal
condition condition Priorities Ry Al G Ui E,
Agricultu
ral,
Yery Good Unsatisfied | Industrial 1 2 2 3 1
and
Social
Average Average Soc 1 2 2 1 1
Very Good Good | P&\l a2 | 2 | 1] 2
Soc
Unzatisfied Unsatisfied | Ind & Ag 1 2 Py 2 1

a0
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APPENDIX E
Examplc Calculations for Sub-component Scores

The following sections show examples for calculation of differcnt component and sub-
compaonent scores.

E.1 Resource:

In Kharabadh village of Narayankhali FCD subproject, sub-components sclected to
calculate the resource component score are: availability of rainfall, surface waler and
groundwater. A score 100 is assigned to the maximum monthly rainfall of 344 mm. Then
the scores for other months are caloulated proporionately. For example, rainfall amount
207.8 mm in May has a score

_ 207.8x100
344

= 60.4

E.2 Access:

In Kharabadh, domestic waler of 34 houscholds among 51 Households is collected by
women. Their percentage is calculated by,

(51-34) x 100
51
= 33.3%

2% of households in which water is not collected by women =

It is found that 45 households among 51 households have access to tubewell. Then the
percentage of houscholds having access to tubewell is calculated by,

. 45x 100
%% of households having access to tubewell = X

=88.2%

It is found that among 51 houscholds, 40 households have access to sanitation. Then the
percentage of households having access to sanitation is calculaled by,

40x 100

51
= TR 4%

% of housebolds having access to sanitation =

For calculating the score of access to irrigation edjusted by climatic characteristics, it is
found that one household in village Kharabadh has | acre of irrigated land while in that
village the minimum irrigated land owned by a household is ( acre and maximum is 7 acre.
Then the score is calculated by (Eqn. 3.4),
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Y -
Sub-component Score = K'—'“'"xl 00
l-
= ——x|00
7-0
= 14.29

Where X, = 1, Xn=0, and Xm = 7.

It is found that among 51 households, 7 houscholds have reported conllict in water use.
‘Then the percentage of households not experiencing conflict in waler use is calculated by,

130

L Lo - 100
% of houscholds not experiencing conllict in water use = &?{ix

=8363%

F.3 Capacity

In village Kharabadh, for calculating the houschold education level, it is found thal among
51 houscholds, 11 households have at least one of their family members SSC passed. Then
the pereentage is calculated by,

11x 100

51
=21.6%

% of households having an SSC-passed member =

For assigning scores on the basis of wealth status based on items belonging to a household,
the total price on the basis of present market price of items like TV, refrigerator, bi-cycle,
CD set, cassetle, sewing machine, radio, fumiture, ete. belonging to the households are
caleulated. Then a score 100 is assigned to the total price of all items. On the basis of this
score, the scores for individual houscholds are assigned as follows:

Total price of the ilems belonging to a household x 160
Total price of all itcms in one subproject site

Score =

For example, in Narayankhali subproject, the total price of all items in both project and
control sites s 90,000 Taka. Assuming that the score for this price is 100, the score for a
household whose wlal price of itcms is 8000,

_ 8000 x 100
90000

Neore
=0
Based on this calculation in village Kharabadh, the total score on wealth status is 578.5 and

the total number of houschold is 51. Then the average wealth status of the households is
calculated as:
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Total score on wealth status of household
Tatal Household number

Average houschold wealth staius =

578.5

51
=11.34

Scores for other villages are calculated in the same way.

For calculating Lhe percentage of heuscholds not reporting illness rclaled to waiter, it is
found that among 51 households 11 houscholds reporied conflict in waler use. Therefore,

(51-11}x 100

51
=78.4%

% of households not reporting illness =

For calculating household income status, only the number of households who are
employed or earning wage ot pension or income by tarm selling products is calculated.
Thus,

Total number of households eaming from any source x 100

% of earning houscholds =

_ 24x100

51
=47.1%

Total number of households

Percentape of households having membership in WMCA is calculated as,

% of households having membership in WMCA =
Total number of houscholds having membership in WMCA

Total number of houscholds

_ 23 x100

51
= 45%

E4 Usc

In village Kharabadh, for calculating the househalds™ water use for domestic purposes, first
average water use per person at different distances is identified and then the number of
household is multiplied to get the total use (Ahmed and Rahman, 2003). Thus,

Household’s water use = Average waler use per person at <50m distance x No. of total
members

=35x 7 liter

=245 liter
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Tn Narayanklhali subpraject ihe highest water use is 640 liter. Assuming the lowest water
use to be O liter, the score of this household is calculated by using Eqn. 3 .4,

245-0

Score = %100

=38.28

In village Kharabadh, based on this calculation the households’ wotal score on water use is
1055.93 and the tolal number of houschold is $1. Then the avcrage score on water use of
the households is calculated as:

Tolal score on water use

Average houschold water use score for village Kharabadh =
Total Household number

1055.93

51
= 21

Scores for other villages are calculaled in the same way.
The % of irrigated land in village Kharabadh is calculated as,

Total irrigated land x 100

Total cultivated land
- 49 % 100

87.5
= 56%

¢4 of irrigated land =

In village Kharabadh, for calculating the houscholds’ livestock waler use, lirst average
number of different livestock owned by a household and ils water consumption rate is
multiplied to get the iotal livestock water use of a household. For example, in village
Kharabadh the livestock water use of a household is calenlated by,

Houschold livestock water use = Average water usc per livestock x No. of livestock
=20 x | liter (for Cow)
=20 liter

Houschold livestock watcr use = Average water use per livestock x No. of liveslock
=5 x 3 liter (for Goat)
=15 liter

Total livestock water use by the household = 20+13 Titer = 33 liter.

In Narayanklhali subproject, the highest livestock water usc is 160 and lowest is 0. So the
score ol this household is calculated by using Eqn. 3.4 as,
35-0
= 229 4100
160 -0
=21.88
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Ilased on this calculation, households® wotal score on liveslock water use 1s 831.25 and the
tolal number of households is 51. Then the average score on waler use of the households is
calculaled as:

Total scome on livestock water use

Toilal houschald number
B3il.25

51
=163

Score for liveslock water use m Kharabadh

E.5 Environment

In village Khrabadh, 16 households among 51 households reported that they depend on
wildlife or fish for their own eonsumption. Therefore,

%4 of households using wildlife or fish =
No of households depend on wildlife or fish x 100

Total No. of households
_ 16x 100

31
=31.37%

Percenlage of households reporling crop loss in last [ive years 15 calculated as:

No of households report crop loss x 100
‘Total No. of households
_ 6 x 100

51
= 12%

“%» of households reporling crop loss =

Percentage of households reporting erosion of their land is calculated as:

% of households reporting crosion = No of households report erosion x 100
i Total No. of househaolds
_ 2x100

51
= 4%
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