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ABSTRACT

Water plays an Important role in socio.economic development and ecosystem sustenance,

At the same time, water-related adversities, hazards and inequity deter the development of

the vulnerable communities, mostly the poor. In many developing countries, the

development is hindered and poverty reduction drorts are unsuccessful since the

Importance of water I~ not effectively addressed in policy and decision making. The

conventional human development or poverty indicators do no! adequately reflect this

water-related poverty or 'water poverty', This study used a 'Water Poverty Index (WPI)' to

assess the changes in different aspects of water poverty resulting /Tom implementation of

water resources development projects. In Bangladesh, structural and non-structural

intervention, for water sector developmenl are being attempted to resolve local water-

related problems with a view to reducing poverty. However, these Interventions have been

observed to have both positive and negative socio-economic impacts. The actual impacts in

terms of the individual walcr poverty components are unknown. In this study, two small-

scale Water Conservation (We) and Flood Control and Drainage (FeD) projects were

selected to assess their water poverty status. Two control sites were also ,elected to

evaluate the impact of project interventions. The WPI Is composed of five component>'

Resouree. Access, Capacity, Use and Environment. Subcomponents of these five

components were identified based on literature studies and FGDs. These slIbcomponents

represent the physical availability of water, and major soeio-cconomic and environmental

conditions at the study sites. The WPls for the project and control sites were evaluated

from the wcighted average vallie" of Ihe subcomponents obtained through field

investigations and secondary data analy,>ls. Comparison of the WPls of lhe project and

control ~iles indicate that 'Capacity' and 'Use', particularly for irrigation purpo,es, have

improved due to structural interventions of the projects while 'Resources' have not

changed significantly, The overall WPI has improved by about 30% and 9% in the

Narayankhali fCD and Boronlirpur WC subprojects, respectively. The study also indicates

that there is scope to improve the water poverty status by giving attention 10 education,

farmers' training, safe water and ,anitation 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

Water is one of the most important entry points for poverty reduction. Water not only

provides opportunities for increased agriculturai production and food seeurity, but also

maintains e<,;ological integrity that is essential for livelihood support and healthy living

conditions. Millions "r people around the worid fail to overcome poverty because of the

lack of '-"ater in adequate quantity and quality to sustain their livelihoods. This '"ater

poverty' may aiso cause conflicts among water users and hinder efficient and equitable

aliocation of water resources required for sustainable development Water poverty may

occur even when there is an abundance of water, because this water may not be a useful

resource due to timing of the availability. lack of socio-economic capacity or access to thc

resource, or inferior quality for usc. UNESCO (2003) asserts that better access to better

managed water can significantly reduce poverty. Sullivan (2002) argues that existence of

'vater poverty is likciy to fail any measure to reduce income poverty. Reaiizing the

importallce of water, the UN millennium development goals also set the target of halving

the people who are iacking safe drinking water and sanitation by the year 2015 (ADB,

2004). The risk of water poverty in absence of clean and safe water has been also

emphasized by IMF (2005).

Sullivan (2002) shows thm water searcity can happen in two ways. First order scarcity is

the shortage of the water itself and second order scarcity results from the lack of social

adaptivc capacity. The poor lack social aduptive capacity and this suggests that this aspect

"f development in the water sector is mostly reluted with poverty alieviation. ADIl (2004)

shows that water is important to the poor in four key ways: a) for food production, b) for

sound health and sanitation, especially for vulnerable groups: childrcn, women and old

peopie, c) for maintaining ecological integrity on which most of the world poor depend for

their survival, and d) even when any water related hazard like flood, drought, storm surge

or pollution occurs poor are the most vulnerable to it. Osmani (2003) states vuinerability

can push some people who are not poor to poverty because of their inability to recover
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from it. So there lies a strong relationship betwecn water and poverty which is shaped by

the physical factors limiting watcr availability and various social, economic aod

institutional constraints.

Conflicts over water usc have been Increasing In recent years, and it is increasingly

recognized as being a possible source of connie! in the f"lure, especially in areas of high

popubtion density and decreasing waler re,ources in shared water courses. Another

potential source of conflict in the future is that concerning water for food. A 'Virtual

Water' concept is developed which means water will be treated w; an economic good and

countries will import water in the form of food grain. In this context Water Poverty Index

may provide opportunities for developing a more transparent and equitable framework l'or

water management decisions and reducing potential conflicts over water use. Another

important issue. the gender issue, is also included in the WPI structure. This issue is

addressed by raking into account the proportions of water carried by women and the time

required for domestic use.

Water shortages do not determine the poverty or the prosperity enjoyed by a community.

However. communities that endure poverty will In almost in all circumstances face

problems in accessing sullicient safe \\'ater, both for domestic purposes and for their

livelihood generation. Thus assessment of water poverty requires a holIstic approach to

consider all these characteristic, that link water and poverty (Heidecke, 2006). Rahman

(2004) proposes a set of water poverty indicators for monitoring the performance of

macro-scale water sector interventions in llangladesh. The 'Water Poverty Index' (WPl)

representing quantitative measurcment of water poverty (Sullivan, 2002) provides a basis

for an assessment that integrates a variety of issues in water management and planning and

helps in prioritization of development needs. Thus, WPI measures waler poverty in relation

to water availability. WPI can be also used as a tool to monitor the progress in the water

sector (CEH, 2007; Lawrence el al., 2002),

Poverty reduction was one of the overall goals of the Small-Scale Water Resources

Development Sector Project, Phase I (SSWRDSP-I) implemented in 300 subprojects in the
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western part of Bangladesh. Oi/Terenl water reSOurCe projects like flood control, drainage

improvement, water conservation and command area development schemes are

implemenled in the~e ,ubprojeds, and poverty has been monitored from a bro3dcr

perspective of 'human poverty' rather than 'water poverty' using a set of socio-economic

indicators (LGED, 2004). BUET-BIDS-Delft Hydraulics (2003) evaluated the socio-

economic outcome including poverty reduction in 30 selected subprojects and in these

projects poverty reduction is measured only by employment opportunities. However. no

quantitative assessment was carried out for this evaluation. Valuations were based on

theoretical relations between direct outcomes such as agriculrnre, fisheries and

employment, and expected distribution of benefits.

1.2 Objective of the Study

The objectives of the proposed study were to:

i) a<;sess water poverty status in the different types of small-scale water resources

subprojects of SSWRDSP-I; and

ii) determine issues within the subprojects that need further attention from water

management perspective,

1.3 Outline of Methodology

Two SSWRDSp.] subprojects, one 'more successful' and one 'less succe,sfui', were

selected on the basis of their performance as evaluated by DUET-BIDS-Delft Hydraulics

(20ll3). One control site with each subproject having similar demographic and hydrologic

characteristics was also selected for the srudy. Location and accessibility for convenience

in research execution was considered during selection of these subprojects. WPI in each

site was calculated from the average score of its 5 components: Resource, Access,

Capacity, Use and Environment, on a 0-100 scale. The subcomponents compo<;ing the WPI

components were evaluated through questionnaire survey, focus group discussion and

secondary data analysis.

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

groundwater availability, variability or reliability of resources for 'Resource'; percentage

••
•
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of water collected by women, access to clean water and sanitation, access to irrigation

coverage, conflicts over water use, etc., for 'Access'; hOtlsehold expenditure, educational

level, membership of wator user association, illness related with water, percentage of

irrigaled land to total cultivable land, etc., for 'Capacity'; domestic waler consumption,

agricultural water use, livestock water use, etc., fi,r 'Use'; and loss or wetland and fish

area, soil qualily, Waler quality, fertilizer and pesticide use, etc., for 'Envirunmenl'. The

compiled information was then pre,ented on a 'WPI pentagram' so that the attributes of

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

1.4 Scope and Limitlltions of the Study

This study conducted an evaluation of the water poverty status and different components or

water poverty in the selected subprojects only to propose a methodology for evaluation and

monitoring of water poverty status in small-scale water re,ources projects in Bangladesh.

This methodology may be followed in other subprojects. The research was conducted

within the following limitations:

1) Only two subprojects along with their control sites have been selected for this study.

However, two different types of subprojects _ a more successful and a less successful

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

located.

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 Basis for Poverty Assessment

The world with its growing population is lacing serious water crisis day by day. UNESCO

(2003) wams that this situ31ion will be continuing unless any corrective action is taken for

it, management. The crisis lies mainly behind the mismanagement of water but mainly

affects the poor who are fighting everyday to get their minimum requirement for their

survival and suffering from various infectious diseases mainly borne by water.

The Water Poverty Index (WP1) i, a way of measuring water poverty status focusing on

poverty and livelihood assets of the poor. The WPl is a new concept first developed in

2000 (Sullivan, 2000; Sullivan, 2002; Sullivan et al., 2003) .•For application of WPI at the

local, n<ltionalor international level, the WPI components need to be rearranged. WPI can

be best used for better representation of water issues. Despite the positive results, there is

scope for further development of the WPL

The five key components of the WP1: Resource, Access, Capacity, Use and Environment,

are closcly analogous to the livelihood capitals (Sullivan et ai., 2003). Currently,

monitoring aCCeSSto safe water and sanitation is carried out at the international level by

WHO and UNICEF joint monitoring program for water supply and sanitation. WHO and

UNICEF joint monitoring program deah only with domestic 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 help people to

lift OUI of poverty and these require an adequate water supply. Since the amount of water

required for irrigation is larger than domestic use, a conflict can arise there. Pollution of

domestic water by agricultural and industrial water use can al80 create conflict. So a tool is

needed to include all these water related issues in a holistic way. The Water Poverty Index,

since its main purpose is monitoring, can be also used to select the areas where

development is urgently needed. WPI has several advantages like it is easily understood by

•
,
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hoth policy makers and decision maker" its transparent process. reflects empowerment of

k>cnlcommunities and has the adaptability to a variety of local situations. The primary

focus of WPI is on the poor people who suffer most from inadequate access to water.

Ohlsson (2002) mentions that WFl demonstrates not only the amount of water resources

available but also how efTec!ively the resource is used and the poverty level of that

community. The links between poverty, social deprivation, environmental integrity, W3ler

availability and health becomes clear in the \VPJ.

Comparatively, IWMI (2004) shows 'Poverty' as a multidimensional concept extending

from low level<;of income and expenditures due to lack of education and poor health and

includes other social dimension, such as powerlessness, insecurlty, vulnerability, isolation,

social exclusion and gender disparity. Most empirical work on poverty measurement is

based on income or consumption expenditure, and poverty is defined as a sill.L1tionwhere a

household's or a person's income or consumption levcl falls below some minImum

necessity to meet basic needs. Osmani (2003) states that 'Poverty' is intrinsically

multidimensional in nature, it consists (If the failure of several kind~ (If basic capabilities

including being educated, living a life of dignity and sccurity, participate in thc Efc of a

Cllmmunity. Different approaches have been developed to assess the nature of poverty like

income ba,ed poverty assessment which is quantitative. Othcr capability approaches

mcasure poverty as multidimensional in a qualitative way. Another approach, called

Participatory Poverty Assessment (PPA), is developed from the approach of Rapid Ruml

Appraisal (RRA) but it is a qualitative method of poverty assessment which dmws the life

experiences of people as perceived by them.IWMI (2001) ~hows that there is a strong link

behveen water and poverty. Rural people are mostly dependent on agriculture so their

poverty is mostly related "jth irrigation water shortages. Around 80-90% of annual water

,upply is consumed in agriculture sector and provides livclihood for most of (he world's

poor.

Mujeri (1998) measures the poverty status of 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, crisis coping capacity, economic divcrsification,
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employment and public expenditure. It finds that people who are educated enough and

have access (0 large lands are in a better position than the poor. People engaged 1n non-

farm sectors are Jess poor than 13ndlcss farm workers. Female-headed households are

poorer (han male headed households.

Agriculture repre5ents about 70% of all water usc and per capita food production is rising

steadily over last generation In almost all regions_ So there is an urgent need to assess the

amount of water which can C{lnlrihule to our food production. This multidimensional

consideration for poverty provides a basis for development of integrated approach for

poverty reduction (ADB, 2004).

Another concept related to poverty assessment is the Human Development lndex (HOI)

which gives a measure of economic and social progress (Sullivan et a1., 2002). H[)[ Is the

average of three separate indicators first, Ufe expectancy at birth, educalional attainment,

and GOP per capita at purchasing power parity (PPP). However, it combines two different

elements with no c()mmon measure, mosl of its components are highly correlated with

eacb other, lhus reducing lhe usefulness of the separate sub-indices. Therefore, WPI may

provide a better ba,ls for water-related poverty.

ADR (2003) shows that the issue of access to water resource is more complex than the

issue of access to safe drinking water. A few criteria are set Ollt whleb we can identify

people wbo are 'water poor'. These people arc: a) those whose Iivciihood is always

threatened by t100d or drought, b) tbose v,'hose livelihood depends on cultivalion offood or

natural products wbose water source is not dependable, c) those whose livelihood base is

subjecl to erosion, degradation or confisc-alion without due compensation, d) those living

more than one km away from a year round supply of safe drinking water, c) those obligeJ

to expend a high percentage (more lhan 5%) of household income on water and slum

d\\icliers obliged to pay for waler at above market rales, t) tbose wbose water supply is

contaminated bacteriologically or chemically and they are either unable to use it or lacking

allemative source, g) women, girls ",ho dally spend hours to eoliect water and whose

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

,
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in areas of high levels of water related diseases like malaria, cholera, typhoid without any

means of protection.

Rahman (2004) developed a strategy to achieve poverty alleviation goals by various

chanb'l:S in the water sector for a flood-prone country like Bangladesh. A sct of criteria

representative of poverty alleviation potential, 'management and environmental issues of

diITerent interventions has been delined. Strategies were formulated for each hydrological

region separately because firstly water resources issues vary greatly from one hydrological

region 10 another. Secondly, since the regions are hydrologically independent, integrated

water resource management is appropriate in regional scale. The outcome indicators

proposed in the study arc: i) % of population with access to safe water and sanitation, ii)

numher of persons with access to arsenic free water in arsenic contaminated area, iii)

Ilooded area. iv) mon;oon crop production. v) crop damage, vi) flood I cyclone death, vii)

flood damage, viii) 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 01"water sector interventions from poverty

alleviation perspective.

UNESCO (2003) represents after World l3ank (200 I) a comparison among different water

uses in Figure 2.1. The ligures shmv competing water uses lor the main income group

countrics. 'Jhese figure, also show that high income countries usc water for industriaJ

purposes and low and middle income countries use more water in the agriculture sector. So

it 15c1car that the people of the middle and low income countries depend directly on water

for their food supply and Iivellhood generation. Hence waler Is vilal for their survival.

IMF (2005) found a number of gaps during the post-document reviews of the Poverty

Reduction Strategy Paper (PRS?) ofl3angladesh. Strategy for water resources management

wa, identified as one of the major gaps which were not fully addressed in the PRS?

preparation.
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(e) Competing water uses (low and middle income cOlmtries).

Figure 2.1: Comparison among different water uses.
(Source: World Hank, 2001)
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On the other hand, sustainable livelihood frameworks are used by donor agencies to a~sess

development effectiveness (UNESCO, 2003). These frameworks as,es,> development

impact,> in terms of variety of attributes referred to as livelihood capitals identified as

natural, physical, financial, social and human assets, To sustain our lives we u:.e a

combination of ,ome or all ofthese. Impoverished communities are by definition short of

some or all of these livelihood capitals. To redress any kind of poverty, access to these

capitals must be redistributed more equitably.

In this framework Access refers to social and financial capitals, U~e include physical and

financial capital>, Capacity includes human capital, Resource incllHles natural capital and

water resources, and Environment includes natura! capital. Figure 2.2 shows how

development processes can result in changes in the availability of different capital types

Irom period I to period 2. 1t i~ realiLed that a tool is ncccssary to quantify the capital

changes, distribution of impacts and for better understanding. WPI is developed according

to this concept.

Capital type

Figure 2.2: Impact of development on livelihood capitals.

)0
OTimcp,riodl

25 - - - - - - - - - - - - - - - - - - - - - _ •••••• - - -. - - - -1m T,m< P""od 2

20
15 .,

10
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2.2 Thcorelical Formulation of WPI

Indicators are used to measure the performance or achievement of any project. Indicators

which are used to measure WPI are called sub-c<)mponents and thcy are carefully selected

so that infomlation under each indicator is separate from each other and are not correlated.
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All water used by the human in consumption and production arc extracted from the natural

environment which were served the nalure before. And it is found that natural environment

used mainly by the poor peop1c, so for maintaining the integrity "fthe natural environment

it is important to sustain the livelihood of the poor as well as the nature itself. One of the

important aspects of WPI is that it takes into account the key issues of the u~ers so the

clecision makers can feel confidence of (heir deci,ions in water development. So WPI can

al-,o 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 effective management of water. At local levels water conflict';

are increasing and through development of a transparent deci,ion making this conflict can

be reduced.

Sullivan (2002) develops some approaches to calculate "Water Poverty Index": a) the

conventional composite index approach: In which WPI comprises various elements like

water availabilitv. access to safe water, clean sanitation and time taken to collect domestic

water, b) an alternative approach - the gap method: which measures the gap bet\~een the

actual am()unt of water available and standard amount of watcr. in case of ecosystem

health, community well"being, human health, ecosystem welfare, c) a matrix approach,

where a two dimensional matrix is developed based on water stress and human welfare,

and d) a simple time- analysis approach, which measurc only the required time to collect a

fixed amount of water for domestic purpose. In the composite index approach, the WPI

comprises a wide range of variables. The score of the index varies from 1 10 100. Th~ score

of the WPI is the weight~d average oftive 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 Environment. The prodnced ,core can help local mangers to monitor their progress and

also to identify areas where development is urgent. At national level it helps policy makers

to assess how the water sector is progressing at national level.



12

2.3 Applications ofWPI

2.3.1 Application ofWPlat the internntionallevei

An index structure is developed by Lawrence el a!. (2002) to measure WPI at the

intematinnallevel. This index (WPI) mea;ures the country's position relative to each other

in the provision of water. In order to do this, an index is constructed consisting of five

major component,> which arc Resources, Access, Capacity, Use and Environment. For

Resource component data like internal freshwater flows, external inflows, population used

as sub-indices; for Access percentage of population with access to dean water, percentage

of population with access to sanitation, percentage of population with access to irrigation

(measured by the ralio of arabic land to internal water resource); for Capacity per capita

income, under five mortality rate (per 1000), education enrolment rates, Gini coefficient of

income distribution; For Use domestic water usc (Liter/day), share of water use by industry

and agri~lLHureadjusted by the sector's share of GOP; for Environment ~omponent indices

of water quality, water stress, environmental regulation and management, informational

capacity, biodiversity based on threaten""" spedes. Using these sub-indices WPI of 147

countries is presented in rank order with the highest scoring country first. Most of the

countries are either developed or richer developing. There are few notahle exceptions:

Guyana scores highly on Resource, Access and Use to get into fifth position, while

Belgium is 56th in the list, having scored low on resources and on environment. The US

and New Zealand though, they score relatlvcly highly on Environment, score very low on

Use. South Africa, low on the Resources index, is relatively high on the other sub-indices

renecting lts progressive policies on Access and management. The lndex as presented does

suggest areas of current or future policy concentration with the overall pem)flTmnce. It ls

found that there is a positive correlation between the Human Poverty Index (HPI) and WPI

and strong positlve correlation between the sub-indices of \\'PI and the Human

Development Index (HOI). Thus the WPI ~an he used to establish an international measure

comparing perfonnan~e in the water sector across 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 done to find what data are

available from national or other in~lilutions (Lawrence ct aI., 2002 and CEH, 2007), After

the scoping >ludy, key data were selected matching with the data sets suggested in the WPJ

framework. Data which are unavailable were collected by field survey. [n this way, WPI

score was generated for a specific sileo In case of local scale of WPI in Tanzania, Sri Lanka

and South Africa, it was found that the WPI score represent the real picture, but in case of

environmental indicator it represents the real picture for rural areas but it does not

represent the real picture in urban areas because sub-indicators may be different in rural

and urban areas. The value orthe WPI varies seasonally. In case of access component i! is

found that the score on access increa,es in wet season and dccrcases in dry season.

2.4 Uses ofWT'I to Monitnr Progress in the Water Sedor

The WPI mctllodology has been carried out lor pilot sites in South Africa, Sri Lanka and

Tannnia 10 monitor progress in water resources projects (CEH, 2007), In case of Sri

Lanka, the value" of WP! in four pilot sites and its component,> are presented in Table 2.1.

In Awarakotuwa though the capacity is high, the usc is Jaw because of low access. In ca"e

of Tharawaththa, though the resource h comparatively low and capacity is comparatively

high, due to low access resource u;e i, limited in these areas, but the environmental score

is good.

Tahle 2.1: Calculated WPI values from pilot sites in Sri Lanka.

Community Resources Access Capacity U" Environment WPI

AWllmkotuwa 10.0 35.2 79.6 2 I ,2 28. I 34.8

Tharawaththa 20.0 26.5 50.6 16,2 42.2 31.1

Agarauda 20.0 38,3 64.7 74.9 34.2 46.4

Tissawa 20.0 47.3 52.0 50.0 38.5 41.6

To understand more explicitly which autibutes of the water sector need to be developed

more. a WP] pentagram shown in Figure 2.3 is used. The pentagram ean be also used to

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

Waler Poverty Index has been also used to monitor the progress in [he water sector at

different regions of Benin (Hcidcckc, 2006). Internal renewable water reSOllTce, are

relatively high compared to Benin's neighboring countries. The WPI as suggested by

Sullivan (2000, ZOOI, and 2002) comprising 5 different compone~ts (re>ources, access,

usc, capacity alld environment) to capture the complexity of the water situation of a

country is used. Each of these componenls consists of a several clements. I'or the

calculatilln orthe WPI at the regional scale, the choice of variables was adju,ted 3ccording

to data availabil ity,

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

components in Figure 2.4 was used. Although only a few region&are shown, the strengths

Cotonou I
-- Nalitingou

. ,
_ •• K.ron'TIn

. - - ,P",okou I

Fii:ure 2.4: Rcsult~ for the WPI for selected communes.
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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 WPJ vahle. However, the water situation can still be

improved focusing on environmental aspects, particularly wastewater !realment, which is

hardly developed in Benin. In contrast, Karimana is the commune Wilh the lowest WPI

value. Although all sub-components show low values, special attention should be given to

the access and use components. PaTakou, (he second largest city in Benin, does well in

buman capacity but is weak on environmental issues.

2.5 Evaluation of SSWRDSP Subprojects

LGED contributes to the millennium development goals of poverty reduction by

implementing Small.Scale Water Resources Development Sector Projects in Bangladesh.

Two hundred and eighty small-scale water 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 households

in that area is collected. Then of the<,ehousehold a classification is done based on their

pove11y.Then a Water Management As,ociation is formed among the people. A clear plan

is prepared on the capital information and investment aspects of the WMA. An agreement

is signed between the WM!\ 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 indicators arc used for

monitoring and evaluation of thc project every year on the basis of: (1) poor people

participation, (2) creating opportunities tor the poor, (3) rate of employment and increase

of income, (4) creating leadcrship among the poor, and (5) impact of the project on

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

An evaluation of 30 Small Scale Water Res()urces Developmcnt Sector Projects

implemented hy LGED was conducted hy 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

infonnation was collected on thesc thirty subprojects. Then desk studies of the data were

••• •
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done, Based on this inlonnalion a field study was then carried out in the subprojects.

Analysis of these data was done to complete the final report. The subprojects have been

selected randomly pmportionallO the completion of the subprojects. The field data have

been collected by interviews with local LGED officials, WMCA members, beneficiaries

and stakeholders. For these interviews different sets of questionnaires have been prepared

in line with the r.ogical Framework for the external evaluation.

The linding'> of the evaluation work on 30 sub-projects are as follows: About 47% of the

subprojects wore ahove 70% on technical issues and 17% of the sub-projects scored below

the accepted standard. In cU'Seof environmental impacts, it was observed that the quality of

the environment (water quality, soil quality, species response, vegetation) in the 30

subprojects is deteriorating because of increased use of fertilizer and pesticides in crop

fields and destruction of the nmural water flow regimes. In case of socio-economic out

come it was observed that cropping intensity is increased in winter due to drainage

improvement. Crop diversification occurs in some cases because losses caused by flood

have been reduced by flood protection. Increased usc of mechanized equipment has shown

in the project areas. Percentage of irrigated iand has increased due to FeD 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 employment opportunities bas been created in the project site for construction,

operation and maintenance activities in the project but fishermen and boatman have faced

negative impact,. Wage rales in the subproject areas have increased. In case of poverty

reduction, creating employment opportunities for the poor as day labor in project activities

has benefited the poor, especially the hard core poor. For women empowennent, women

are participating in different Water Management Co-operative Associations (WMCA) and

water groups so they get chance in decision making and in some case they can aiso work

there. So 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%.]n case of training, it was investigated to what extent local

people have access to and use the (raining program.
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Figure 2.5: Location map ofSSWRDSP subprojects.
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Chapter Three

METHODOLOGY

3.1 Selection of the Study Area

']"0 identify the changes of water poverty status in the Small-Seale Water Resources

Development Sector Project (SSWRDSP) two different types of subproject5 were selected

on the basis of their perronnancc evaluated by BUET-BlOS-Delft Hydraulics (2003). One

relatively successful subproject in Rajbari District and one less successful subproject in

Khulna were selected on the basis of accessibility lIIldavailahillty of secondary data. Two

control sites having gcographical, demographic and hydrological characteristics similar to

those of the suhprojcct site were aho selectcd. Study area selection was finalized after

reconnaIssance visits to the sites, preliminary assessment and questionnaire pre-testing.

Baranurpur we subproject (SP-66) In Rajbari District was selectcd as the 'more

>ucces5fui' subproject and Narayankhali FCD subproject was selected a> the 'less

successful' subproject.

3.2 Data Collection Method

Primary lIIld secondary data were used In this study to evaluate the WPI from its five

components: Resource, Access, Capacity, Use and Environment. The following sections

describe the data coilection method.

3.2.1 Primary data eolledion

Primary data were collected from the field through household questionnaire survey and

I'ocus Group Discussion (FGD). Dam collection was carried out from JlIIluary 2008 to

Mareh 2008 during two visits to each sileoSimple random sampling technIque was adopted

for hou>ehold survey. A questionnaire (Appendix A) was prepared before the houschold

survey 3Ild the questionnaire was pre-tested during reconnaissance visit to the study area.

The households were selected from the villages where people are directly benefited from

the subproject. In Narayankhali subproject, 80 beneficiary households were selected

randomly from three villages: 51 from Kharabadh, 15 from Kismat Kunghata and 14 from

Talapara among 621 benefited households of cight villages. The sample size in village
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Kbarabadh i~big because the number of beneficiaries in this vilJage is relatively large.

Twenty hou~eholds were surveyed from the village Talbunia as the control site among

about 100 hou~eholds. [n Boronurpur Subproject, 50 households were selected randomly

armmg 317 total benefited households. From the control site village Borovobanipur, 28

households were surveyed among 150 households. According to the following formula

(Moore and McCabe, 1999):

(3.1)

where II = sample size, z = 1.645 for 90% confidence level, m = margin of error, and p =

the proportion of a sample Ihat will respond in a given way to a survey question (e.g., ratio

of number of surveyed villages to the total number of subproject villages), the selected

sample 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 discussion, The discussants included WMCA members, fanners and women

mcmbers of the WMCA. For FGDs, topics on resouree availability, water quality, different

uses of water, conflicts regarding water use, amount of land erosion, people's dependency

on wildlife and change in total vegetation were ineluded.

3.2.2 Secondary data collection

Secondary data were collected frum project appraisal reports of LGED, and maps and

reports on SSWRDSP. Secondary data Irom Bangladesh Water Development Board were

used for hydrological analysis. To identily the people who get direcl benefit from the

project, data from local LGE]) officials in Khulna and Rajbari were tlsed. To understand

the project performance status, the external evaluation report prepared by the BUET-BIDS-

Delft Hydraulics (2003) was used.

3.3 Methods for Evaluating the Water Poverty Index

3.3.1 Basis for sub-component selection

The WPI is calculated from the scores of a set of sub-components of each of its

components. DIfferent sets of sub-components under the live components are used by
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different users. The sub-components used by CEI-l (2005) aJl.er Sullivan (2002) to evaluate

the WPI of the waler sector at the community or small-scale municipality level are given in

Appendix C. For thi, study, the five comp<ments are further divided into sub-components

which arc selected from the list in Appendix C. A list of the selected sub-components is

given in Table 3.1.

Table 3.1: List of sub-cont[l(loents selected for the study.

Com onenl Sub-com onents
Resource • surface water availability

• b'fOundwaler availability
• rainfall uvailabilitv

Access • access to clean water as a percentage of households having a piped
or safe tuhewell water supply

• conflict over water use
• access 10sanitation as a percentuge of population
• % of water carried by woman
• access to irrlpation covera"e alliusted bv cllmate characteristics

Capacity • household wealth status
• household educational level
• membership of\vater management associations
• % of households reporting illness due to water supplies
• % of household receivin<,-nension remittance. w~~e, etc,

U" • domestic water consumption
• agricultural water use
• livestock water use

~_nvironment • % of households depending on fish or wildlife

• % of households reporting crop loss during last 5 years
• % of household:. renorting erosion of their laod in last five "cars

For thc 'Resource' component, quantitative and qualitative evaluation of the variability or

reliability of resources has been used but quantitative and qualitative asses<;ment of water

quality Is not included because of lack of data. For 'Access', time spent in water collection

including waiting is excluded because of time limitation. for 'Capacity', child mortality

under live years has been excluded because diarrhea and other water-borne disease related

Intormation are unavailable at the community level. For 'Use', indl.lstrial water use (based

on people reporting that they used water for purposes other than domestic and agricultural)

was not significant at the community level.
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3.3.2 Calculation of Water Poverty Index

These variables or slIb-components are represented by numerical scores. Average score of

these sub-components is the score of the respective WPI component. The WPI is then

calculated from the weighted average of the five component scores using the formula:

"Iw;X;
WPIo-"""o' __,

IWi,=,
(3.2)

where X, = score of component i, w, = weight or component i, and II = total number of

components. Weights can be used in this index to assign the relative importance of various

components. This is usually done to Identify issues which ure considered the most

important for pollcy goals, etc. 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 to I to give

equal importance to all the components. Therefore the !inal formula is:

WPI =R+A+C+U+E
5

(3.3)

where R, A, C, U and E are the respective component scores, providing a weighted average

of the live components: Resource (R), Access (A), Capacity (C), Usc (U), and

Environment (E). Each or the component is first standardized so that it falls in the range 0

to 100, thus the resulting WPI value Is also between 0 and 100. A low score on the WPI

indicates a more extreme case of water poverty. The data used to calculate the WPI using

this composite index approach at the community level are mainly derived from l1eld

surveys carried out in six villages oftlle study areas.

3.4 Converting scores to indices

As mentioned before each ofthe five WPl components has been obtaIned by aggregating a

set of sub-components by using the composite approach. In other words, each 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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(3.4)

where X, , Xm" alld Xm",are the originul vallie, for location i, for the highest value, and for

the lowesl value, respectively. The score for anyone sub-component indicator lies between

o and 100, where 0 is the worst, 100 is the best. When these are combined to make 3

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



Chapter Four

DESCRIPTION OF THE STUDY AREA

4.1 Narayankhali FeD Subproject

4.1.1 Location

The Narayankhali FeD subproject is located in Amirpur Union of llatiaghata Thana in

Khulna Di:,lrict as shown in Figure 4.1. It is a Flood Control and Drainage improvement

Subproject bounded by Narayankhali khaJ and Rupsha river in the 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 umons. From the field survey it is

estimated that the subproject has a population of6155 living in 1105 households giving the

average household ~ize of 5,57 which is higher than the national average of 5.32. Number

of land holdings less than I ha land is 939 (85% of the total 1105 households). The

beneficiaries arc primarily fanners. Their dlstrIbution by farm size is given in Table 4.1.

The total number or benefited households in the subproject is 621, The total members of

tbe WMCA arc 450, outoftbem 352 are male and 98 are female.

Table 4.1: List of beneficiaries ofNarayankhali subproject by farm size.

Category of farmers % of bouse bold by % ofland owned by
category as a wh'lle category offarmers

Landless (up to 0.2 ha) 43 II

Marginal farmers (0.2 0,6 ha) 25 "Small fanners (0.6 - I bal 17 23
Medium farmers (1- 2 ha) 9 22
Medium large fanners (2 - 4 hal 4 15
Large fanners (4 ha & above) 2 11
(Source: LGED, 1997)
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4.1.3 Hydrology

RiveT water level

The subproject is about 7 km downstream from Khulna and is situated on the river bank.

The water regime of the Sllbproject area is directly inf1l1enced by the Rupsha river.

Therefore, WL records ofKhulna (Station 241) have been directly used for us~essment and

analysis for the Sllbproject. 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-mollsoon and winter periods, and annual HWL in the subproject area are given in the

table.

Table 4.2; Water level and Tidal range records orKhulna station.

Annual AFL
Monthly WL (m PWD)

(m PWD) M" JUN OCT NOV FEB MAR

M,~ HWL 2.87m

BTL 2.30 2.42 2.63 2,20 1.95 2.15

LTL (-)0.31 (-)0.06 0.31 ( )0.00 (-)0.59 (-)0.60

Max R 2.53 2.35 2,09 2.04 2.45 2.70

Min R 1.35 lAO 1.13 1.39 1.23 1.24

I:20-yr IIWL 3.35

1:50-yr 3.48

(Source: LGED, 1997)

Rainfall

The nearest rainfall station from the subproject is in Khulna (Station R5l0), about 7 km

from the subproject site. The rainfall records of Khulna have been used for the study. For

small-scale subprojects, rain-storms of 3 to 5 days duration arc generally taken a; the

design storm for drainage analysis, Daily and cumulative rainfall during a 5-day storm in

Khulna is given In Table 4.3. This design storm for the subproject is a 5-day IO-year storm.
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4.1.4 Flood control

The mean and I in IG-yr High Water Levels in the subproject arc 2.87 m and 3.35 ill,

respectively, which inundate 850 ha (83%) and 970 ha (94%) orthe gross 1030 ha area of

the subproject. Depth ofllooding extends up to a maximum of 1.77m in average noods and

2.25m in 1:10- Yr floods.

Table 4.3: Five days cumulative rainfall ofKhulna.

Day Daily rainfall (mm) Cumulative rainfall (mm)

I 145.20 145.20

2 134.90 196.70

3 83.40 229.90

4 50.20 258,80

5 21.30 280.10

(Source: LGED, 1997)

Average HTL in pre-monsoon and post-monsoon periods are about the same, und is

approximately 2.40 ill P'WD. This water level inundates 490 ha (47%) land. The winter

average HTL 01'2.00 ill PWD inundates 350 ha (34%) land. Tidal inundations, particularly

inundations in winter and summer months, are by waters of higher salinity which alTeet

productivity of soil.

4.1.5 Watcrlogging and draInage congestIon

As usual in tidal plain lands, the subproject area has a high density ofkhals: 4 main khals

with several branches to dmin 1030 ha area. The khals have the following features:

Dcwania khnl: Bed levcl of thc khal at the outlet in Rupsha river is higher than the bed

level along its length. The bed level at the outlet has become high dl.leto repeated closing

and cl.lttingof the earthen dam hy the local peoplc. The outlet is closed by the earthen dam

in the dry season to prevent intrusion of saline tidal water. In lhe miny season, the dams are

cullO allow frcsh tidal water. Also, the khal has a bed level ncar its mid reach about O.5m
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higher than the lowest level of the drainage area. Therefore, drainage of the catchments

through this khal remains always inc<Jmpiete.

Nangladah khal: Bcd level of the khal at the outlet in Rupsha river is higher than the bed

level along its length. The hed level has become high due to repeated closing and cutting

by the locals to prevent entry of tide. Also, the khal has humped bed prome near its mid

length.

Jabbarkhali khal: Outfall of the khel is open and active. However, bed Jevel in mid~

length region of the khal is about O.5m higher than the ground level in the beel area. The

khal lets in water at every high tide hut drainage is incomplete which results in water

logg1ng.

Salabunia khal: Outfall of (he khal is open and active. IIo'Wever e~isling hed level ncar

the outfall Is about I.Om higher than the beel area ground IcvcL Thus, incomplete druinage

leads to water logging.

Cross sections of the khah at differcnt locations show that active khals are vcry 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. Volumc of stored water is relatively small

and thcrefore, irrigation using stored water is not significant. However, retcntion of fresh

waler for longer period reduces soil salinity through leaching.

4.1.7 Rcsources and livelihoods

The two major occupations in the subproject area are fanning and farm labor. Business,

service and fishing arc the other occupations practiced. Primary and secondary education is

available. Agriculture is the main source or income in the subproject area. The rates of



28

hired labor arc Tk. 65 per day and Tk. 35 per day, during the 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-day, annually for 0 & M activities. There is

ample scope 01' generation of employment and economic activity through WMCA's

Program.

Table 4.4: People employment status of Narayankhali subproject.

Period
Subproject Skilled Unskilled

Total
components (No.) (No.)

During Earth work - 34406 34406
Structure 6000 50000

construction
Total 6000 84406

During 0 & M
0 258 258

400 183 583
(Annual)

Total 400 441 841
(Source: LGED, 1997)

4.1.8 Poverty status

About 31-37 % people in the subproject villages arc below the lower poverty line (BBS

and WFP, 2004).

4.1.9 Project interventions

Structural interventions: Diftcrent structural interventions have taken 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 nood protection embankment,

constructing or rehabilitating sluices, and constructing infrastructure for fisheries

development.
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Non-structural interventions: Non-structural interventions include a Water Management

Association (WMA) is formulated in the subproject area which has a vision and targello

generale their own capital through regular small savings and purchase of shares by its

members. There are four sub-committees in the WMA: a & M sub-committee, Agriculture

sub-committee, Fisheries sub-committee and Loan sub-eommittee. These sub-committees

meet separately once in a month <1T week. Tree plantation is done along the embankment

slopes which is maintained by the roor people creating employment opportunity for them.

4.1.10 Water management institutions

Before implementation of the subproject there was no water management 3>sociation at the

local level. Only different NGOs like BRAC, ASHA, PROSHIKA took some initiatives to

improve their livelihood Slatus by micro-credit activities or other socic>-eeonomie

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

4.2 Boronurpur we Subproject

4.2.1 Location

The Uoronurpur Water Conservation loubprojeet(SP-66) is located in Rajbari Sadar Thana.

Rajbari District. A map of the sub-project area is shown in figure 4.2. It is a water

conservation subproject.

4.2.2 Demography

'Ioral benefited households in the subproject area are 317. WMCA is composed of 343

members of which 216 are male and 127 are remale. Most of the villagers in the subproject

area are fanners. Some are day laborers some depend on trade and transport services, and

very few depend on fisheries and navigation,

4.2.3 Hydrology

The subproject is bounde'" to the North by an unmetalled road, to the North-east by a

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

roads. With no interventions, drainage of the area takes place relatively early following the

•
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cessation orthe monsoon rainfall. The impact is thal Kharif II (Arnan) paddy yields are

reduced and the options for winter season cropping are limited. In response, farmers

constructed 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

overtopping or collapsing, and the stored water is lost.

4.2.4 Resources and livelihoods

Fanning practice i, the main occupation in the suhproject area. The soil type is sandy

loam, suitable for all types of crops so the fanners cultivate different type of crops in

diftercnt cropping seasons. Crops like Aus, IlYV Arnan, Wheat arc the main crops. Other

crups include jute, pulses, oilseed, sugarcane, vegetables, spices, etc.

4.2.5 Povert}' status

BBS and WFP (2004) indicate that 25% of thc villagers live below the poverty line In

Bangladesh. The households' farm size distribution within the subprojcct is given in Table

4.5.

Table 4.5: Household farm size distribution ofBoronurpur subproject.

Farm area Percent of farmer (%)

0.0 to 0,5 aCreS 31

0.51 to 1.5 acres 26
1.51 to 2.50 acres 23
2.51105.0 acres 15

5.01+ acres 5

(Source: LGED, 1998)

4.2.6 Project intervcntions

Structural interventions: Structural interventions have taken place for drainage

improvement and water retention within the subproject area of 850 ha to (i) retain rainfall-

•
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run-otT for supplementary irrigation of Kharif II crops, and (ii) improve post-monsoon

drainage to promote production of winter season crops. The major phy,ical works include

structures, vent regulators and channel re-cxcavation.

Non-structural interventions: Non-structural interventions include formulation of a

Water Management Associalion (WMA). four Power tillers are supplied to the farmers

and a lixed amount of money is given (0 the WMCA as a donation. The WMA can

generate its own capital through regular small savings and purchase of shares by its

members oflhe WMA can take loan from the WMA.

4.2.7 Water management institutions

LGED at thana level maintains the structural activities to help the WMCA in its

management
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Chapter Five
RESULTS AND DISCUSSION

5.1 Introduction

The water poverty SlatliS in a sllbproject depends largely on the local demographic

characteristics and performance of the water management institutions. Before

implementation of a SSWRDSP subproject a Water Management Cooperative Association

(WMCA) is constituted for successful implementation, operation and maintenance of (he

subproject a( the local level. The WMCA generates a fund with (he contribution from its

membcrs and LGED for various activities including repairing of the project infrastrueturc

and cquipment after its implementation. The WMCA members can takc loan from this

fund. Although the general activities of the WMCA are almost the same in all subprojects,

the<;e activities and the coopcration of LGED in these activities vary in different

subprojects. In the study area Sllbprojeets, 'soil health cards' are given to a limited 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 fanners can buy

fertilizers to meet the requirements in their fields.

The WMCA members cleet an effective committee of twelve members for three years

headed by Secretary. Other members include Assistant Secretary, Editor, Treasurer and

general members of which four arc female members to represent them. All projects

beneficiaries are members of different subcommittee of the WMCA, like operation and

maintenance subcommittee. agriculture subcommittee, fish subcommittee, loan

subcommittee. Members of thi8 subcommittee inclllding the effective committee of the

WMCA meet once or twice in a month with the LGED field officials including the socio-

economist and agriculturist to share their problems and ideas.

Most people living in the project and colltrol sites are dependent on agriculture. However,

many people are also dependent on other occupations. Table 5.1 shows occupational

diversity in the study areas. In addition 10 fanners and fishermen there are a few day

lalmrer<;,service holders, businessmen, etc" at the project and control site. In Narayankhali
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~uhproject on an average fifty six percent of the households are mainly engaged in

agricullural activities at Kharahadh, Kismat Kurigahat and Talapara. At the control sitc,

about forty five percent of households are dependent on agriculture. In Boronurpur

~ubproject about sixty two percent oflhe households are mainly dependent on agriculture

and at the control site l3orovohanipur about seventy five percent households are dependent

on agriculture.

Table 5.1: Percentage of households dependent on different occupation.

Subproject Village Occupation by %

Fanner Fishermen 00"
Narayankhali Project Site Kharabadh 51 2 4'

Kismat Kuri hala 67 0 33
Tala ara 50 0 50

Control Site Talbunia 45 25 40
Boronurpur ~ject Site l3oronu ur 62 2 34

Control Site 8orQyobani " 75 0 25

5.2 Evaluation ofWPI Components

The WPI is cvaluated from five components: Resource, Access, Capacity, Usc and

EnvIronment. These components are evaluated at thc study and control sItes from data

collcctcd from secondary sources and primary field investigation. The following sections

dIscuss diOerent features of these components,

5.2.1 Resource

The 'Resource' component is evaluated using data from secondary sources. Three types of

water resources are considered: available rainfall, groundwater and surface water. A score

is assigned for each resource based on its availability 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 harvesting, Therefore a score of 100 is

assigned to the maximum rainfall amount. However, for surface water, the maximum water

level may have negative impacts like flooding and conscquently the corresponding

resource score would be low. The score derived from these three sources are averaged to

calculate the resol.lrce component score.
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During the field survey most of the respondents in the project site said that they get enough

waler for household purposes throughout the year because they mainly use groundwater.

For agricultural purposes they get adequate water for irrigation In wet season but in dry

sea~on the availability is low. In case of Narayankh31i subproject, the respondents use

groundwater from shallow tubewell. However in control site they cannot irrigate by

shallow tuhewell in dry season because of salinity in waler, Irrigation by deep tuheweHs is

not affordable by the respondents. Some respondents mentioned that they cultivate sesame

in dry scason because it does not require irrigation. Figure 5.1 shows the monthly average

rainfall distribution in Narayankhali >ubproject and the control site from 1995-2002

(Khulna Sadar Station).

400

300I
~ 200

'" 100

o
Jan Feb Mar Apr May Jm Jul Aug Sep Oct Nov Dec

Figure 5.1: Average monlhlr rainfall in Narayankhali subproject and control site
(Khulna Sadar Station).

It is found that availabilily 01'the resource is the highest in July. Based on a 0-100 scale,

100 being the maximum available resource, the average monthly rainfall resource scores

are given in Table 5.2.

In Narayankhali subproject, the respondenls did not have useable agricultural land before

implementation or the project during the dry season because of salinity intrusion. The

embankment and sluice gates constructed to prolect their agricultural land have increa<;ed

land availability.
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Table 5.2: A,-erage monthly rainfall and score in Narayankhali subproject Rnd
control site (Khulna Sadar Station).

Month leo Feb M" A, M" loe 1"'
Rainfall (mm) 11.66 39.79 50.83 62.16 207.8 339.7 344

Score 3 12 15 18 60 99 100

Month A" ' Seo Ck' N" Deo Averouc
Rainfall {mm} 326,8 274.8 136.7 62,16 2.46 45

Score 95 80 40 IS I

In BDronurpur subproject, the re~pondent5 said that they need to store rain water in Kharif

,") II season for jute decomposition. This has been a traditional practice in the area. However,

Q breaching of the earthen dam causes damage to their crops. LGED constructed a regulator

for retaining rainfall runoff and drainage of excess water for dry season cultivation. This

increases their access to and use of water in Kharif II season which is mainly used for jute

decomposition. In control sitc, rcspondents have access to irrigation but they do not have

water storage capacity for irrigation in Kharif IJ season. In dry season in both project and

control site mainiy Rabi crops arc cultivated which need little irrigation. However Boro is

not cultivated since groundwater is not easily available.

The average monthly rainfall distribution in Boronurpur subprojec! and controi 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 rcsourccs in othcr months arc calculated on a 0-

100 _,caleas shown in Table 5.3.

o

400 '1
I

300 "!
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100 ,-
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Figure 5.2; Avc'llgc monthly rainfall in Boronurpur subproject lind control site
(Faridpur Sadar Station).
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Table 5.3; Average monthly rainfall and score in Boronurpur subprojed and control
site (Faridpur Sadar Station).

Month 300 F,b M" A , Mo J"" 3"'
Rainfall mm 11.9 19.33 30.94 130.1 251.7 289.4 332.3
Score ) 6 9 J8 7) 84 96

Month A"g S, 0" N" 0" Average
Rainfall (mm 345.2 210.4 171.2 46.61 2.59 45
SUlfC 100 61 50 14 I

Figure 5.3 shows the average monthly groundwater level in Narayankhali subproject and

control site during 1995-2005 (Khulna Sadar Station). Although the groundwmer level

varies monthly it is always above the suction limit ufthe shallow lubewelL The water level

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

between the suclion limit and the maximum groundwater level, the monthly scores arc

calcul31cd Crable 5.4).

""'"" ,
"""",'

~ 45,
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'" )'~ 'j
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,
groundwater level =I
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Figure 5.3: Average monthly groundwater level and suction limit at Narayankhali
subproject and control site (Khulna Sadar Station).
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Table 5.4: Average monthly groundwater level and score at Nar9}'ankhllli subproject
and control site (Khulna Sadar Station).

Month Joe F,b Moe A, M,' 3" 301

Grou~f:~er
level m 7.91 7.78 7.71 7.73 7.76 7.88 8.17

Score 93 92 91 92 92 93 97

Month Ao S, Oct No, Deo Avera c Score

Grou~~;:~er
level m 8.36 8.44 8.42 8.16 8.02 95
Score 99 100 100 97 95

Figure 5A, shows the average monthly gnlundwatcr level variation in l3oronurpur

subproject and control site (Rajbari Sadar Station). The gn:mndwatcr 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. Fanners within the project site

cultivate mainly wheat, jl.de, pulses, vegetables, coriander, mustard, onion, sugarcane,

pepper, etc., and jute. Thc monthly average groundwater resource scores calculated based

on a 0-100 scale are given in Table 5.5.

"'"" ,
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"t 55
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Figure 5.4: Average monthly groundwater level and suction limit at Boronurpur
subprojed and control site (Rnjbari Sadar Station).
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Table 5.5: A\'crage monthly groundwater level and resource score at Boronurpur
subproject and control site (Rajbari Sadar Station).

Month I~ F,b M" A, M, 19" J91
Grou~~~~r
level m 4.87 4.18 3.63 33 3.6 4.68 653
Score 61 53 46 41 45 59 83

Month A9 S, DO< NO' Dec Avera e Score
Groundwater
level (m) 76 7,86 751 6,65 5.83 53
Score 96 100 95 84 74

There are fom khals in Narayankhali subproject which are Dcwania khal, NangJadaha khat,

Salhunia khal, and Jabbarkhali khat. The average bed level of these four khals is

approximately 0.25 m PWD, This means that water may enter in these khals from the river

round the year, bUl in the dry ,eason the water is unusable lor irrigation mainly because of

salinity. Figure 5.5 shows the average monthly tidal range in the Narayankhali subproject

and control "ite (Passur River 31Mangla). The tide level generally remains the highest in

August. The scores are calculated on a 0-100 scale based on the availability of useable

water in canals in each montb 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 salinity.

, ? ~_hightide level =~~

~
3.5 - ==---=--" ;,"~ _I lowtide level

0
,

> U~
" ,

dbedlevel -•,0.5.
0

May JlUt Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

Figure 5.5: Average monthly tidal range at Narayankbali subproject and control site
(Passnr River, Mongla) ..
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For other months the 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.

Table 5.6: Anragc monthly tide level and score at Nlirayankhali subproject and
control site (Passur Rinr, Monglll, 2008).

Joo F,b M" A , M. Jo' Jol
Hi h tide level 2.93 2.9 2.94 3.13 333 3.46 3.43
Low tide level 0,92 0,77 0.78 0.85 LI 1.43 1.69

Score 0 0 0 0 64 83 98

Ao S, 0" N" Oeo Avera ,
Hi h tide level 3.63 3.5 3.44 3.39 3.1
Low tide level 1.73 1.61 1.37 1.2\ 1.04 49

Score 100 93 79 70 00

From the field survey it is found that the surface water availability in Khulna subproject is

gradually increasing. Respondents at the project site said that the canal depth has been

reduced because of sedimentation. The canal needs regular re-exeavation. They said that

the flood control and drainage project protects their land from saline water intrusion in dry

season. They mention that now they can cultivate round the year, which was nO! possible

without the subproject intervention since the land would be Iloodcd during wet season and

(he soil salinity would increase during the dry season.

Figure 5.6 shows the average monthly surface water level in Boronurpur subproject and

control site (Goalando Station) during 1988-2004. The level remains the highest in Augu't.

'Jable 5.7 gives the monthly surface ",ater levels and resource scores based on a 0-100

scale. 1t is found from field survey in Boronurpur subproject that the farmers mainly

cultivate wheat in dry season because it is becoming profitable and it requires relatively

less irrigation.

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

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

,
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Narayankhali subproject fanners cultivate HYV Bow by applying groundwater irrigation.

In the control site, there was no crop in the field and a few shrimp farms were found.

10

:': 8

0 6>~, 4•> : j
J"" Feb Mar Ap' Moy 'm' lui Aug Sep OC1 Nov Dec

Figure 5.6: Average monthly surface water level at Boronurpur subproject and
control site (Goalando Station).

Table 5.7: Average surface water level and resource score at Boronurpnr subproject
and control site (Goalando Station).

Month '"" Feb MOl A, M, J" J,l
Water level (m) 3.10 2.74 3.00 3.84 5.04 7.15 8,09

Score 36 32 35 44 58 82 93

Month Au" I Sen 0" NO' 0" Average score
Water level (m) 8.68 8.61 7.27 4.44 3.53 63

Score 100 99 84 51 41

In 13oronurpur subproject farmers cultivate mainly wheat. Some farmers produce pulses,

coriander, pepper, vegetables, etc., \vhieh need less irrigation. In the controi site, the

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

Location Groundwater Surface water Rainlall Average Resource

Khuina Sadar 95 70.83 45 70

Rajbari Sadar 53 63 45 54
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farmers cultivate mainly vegetables with some pulses, sugarcane, etc. Quality of drinking

water in the subproject and control sites is good. However, arsenic contamination of

groundwater has restricted use of lube well water for drinking. During field survey in

Boronurpur. it is found thal one household is using arsenic affected tube weU water for

drinking purposes.

5.2.2 Access

Scores of the access component are calculated based on women's access to water ('rable

5.9), access to irrigation (Table 5.10), access to tube wells (Table 5.11), household" having

sanitation (Table 5, 12), and reported water use conflict (Table 5.13). The score for access

is found from the avemgc scores for the sub-components (Table 5.\4). Details of the

calculations are ShOWTlin Appendix E.

Table 5.9: Percentage of water collected by woman.

Nar ••yankha!i

Boronurpur

Project
Site

Control Site
Pro' eet Site
Control Site

Kharabadh
Khmat

Kuri~hata
Tala ara
Talbunia

Boronu ur
Borovobani ur

34

9

5
13
17
10

51

15

14
20
50
28

33.3

40
64.3
35
66

64.3

Table 5.10: Access to irrigation adjusted by climatic characteristk"S.

Subproject Village Access to
irri<ratlon

Kharabadh 14
Narayankbali Project Site Kismat 32Kuril!hata

Tala ara 30
Control Sitc Talbunia 0

Boronurpur
Pro'crt Site Boronu ur 27
Control Site I3orovobani ur 26
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Table 5.11: Households baving access to tube well.

~ ~" ~ ~"" " ~ 0 0
~"0 _. " " ~ :$' _. <= ::<:" Ol; "' ~ "•• " .,,~o

S !2. "" :::r ~- !2. (to :::r c• - - 0 " a - ~ 0 ....,

" " &s: ~ &;:.:" " " " " "
Kharabadh 45 51 88.2

Narayankha[j Project Kismat 12 15 80Site Kurighata
Tala ara 12 14 85.7

Control Site Talbunla 10 20 50
BoronUlpur Pro"eet Site 8oronu ur 44 50 ""Control Site Borovobani ur 22 28 78.6

Table 5.12: Percentage of households baving sanitation.

" " " " " "" " 2. ~ ~ 0 ,."• ",~ '" " £" ~ S- 5. ~ - < < •
il. .- ~_.g..o• e." 0 " a -."0'-"" "

o. _
~ ". -a 0 0 • 0

< < "
Kharabadh 40 51 78.4

NarayankhaJi Project Kismat 12 15 80Site Kuri"hala
TaJa " 11 14 78.6

Control Site lalbunia 14 20 70
Boronurpur Pro"eet Site Borono ur 43 50 86

Control Site Borovobani ur 21 28 75

One of the main objectives of the Narayankhali flood control and drainage subproject was

to increase irrigation coverage by protecting the agricultural land from saline river water in

Boro season. Accordingly, after the project implementation, irrigation coverage has

increa:.ed, which supports mainly HYV Boro. [n case of acce:.s to drinking water, it is

found that most of the households either have their own tube wells or have easy access to a

nearby tube "'ell. However in the control site, very few households have their own tube

wells and they have to walk quite a long distance to fetch water. In Boronurpur subproject,

most ol"tbe households have access to tube wells in both project and control sites.
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The aim of Boronurpur water conservation subproject was to retain rainfall runoff during

monsoon for Kharifll cultiv31ion and drain out water for post-monsoon cultivation. Dming

the field survey conducted in RabilBoro season, it is found that farmers cultivate crops like

wheal, pulses, vegetables, corundum, sesame and pepper, which cannot tolerate water

logging and need relatively less irrigation. Field survey results indicate that irrigation

coverage has no! increased significantly at this project site. In the control ~ile village, there

is no reported conflict among water users becau<;e they do not store rainwater during

monsoon for agricu Itural purposes. Their access to irrigation is similar to that in the project

site village.

In Narayankhllii subproject, there are still some reported confli~'ts among water users

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

Table S.13: Percentage of households reporting eontlict in water use.

0

" "
0

"" ,808 ,84
" ~

0 0 0• o 0 ,~ o " " o 0 o ~, " " 00 o 0 ," ,00 o , •
" _.0

_ 0
~ :> 02 ~. 5. 0' 5'"- o 0" 0 s" 0 - - s-o 0 , " • S. tR1 ., o 0 " 0 •• • •

Project
Kharahadh 14 51 86

Narayankhali Kismat Kuri haw 0 15 100
Site Tala m 21 14 79

Control Site "!"albunia 0 20 100
fjmonurpur Pro.eci Site Boronu ur 10 50 90

Control Site Borovobani ur 0 28 100

During field survey. some farmers in Khambadh and Talapara stated that they cannot

irrigate their land since it is high. Conflict, among the water users are also found in

Boronurpur subproject. Some farmers who cultivate Aman slated that they do not want to

retain the rainfall runoff during monsoon. However, other farmers who cultivate jute say

that they want the water for jute decomposition.
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Table 5.14: Average scores on access.'. 8 ,,.~• j'~'" g :oR '" ~.:2, ~:;;; '"
l - -' ., - ,.. g,r>-< '-. "< - !~

~~-, ".00 t ,:.1,"s m,. , '" . ••,g. Q. •• =. g '" '" ,,' ~ "• ••• ~ g s," " i2 ir ' • 0
" < - lHl- *= ~~8~ - ..

Nara)'ankhali Project Kh.,.badh 33.3 78.4 ., 88.2 13.7 ""Site
Kismat "" 31.7'" '0' "" "Kuri hat.
T.I.par. 64.3 78.6 " 85,7 29.5 "

Control T.lbunia " '" W. ;0 " "Site
Boronurpur Project Sile BOronuPUT " "' W •• 26,5 "

Control Boro\'oban;pur 64.3 " '"" 78.6 26.2 '"Sile

5.2.3 Capacity

Scores for the capacity component are calculated based on edlwatlon level (rable 5.15),

score on wealth stutus (Table 5.16), health status (Table 5.17), income (Table 5,18), and

household membership in WMCA (Table 5.19). The overall score of the capacity

wmponent is found from the average scores of the Sl.lbcomponcnts (Table 5.20). It is

Table 5.15: Household education level.

Households

Total having at
Suhproject Village Households least one

me~~er sse
assed

Narayankhali Project Kharabadh 51 II (22%)
Kismat Kuri 'hula 15 3 20%)

Site Tala ara 14 4 (29"10
Control Site Talbunia 20 4 (20%)

Boronurpur Pro"ectSite Boronu ur 50 9 18%
Control Site Borovobani ur 28 4 (14%)

assumed that household education level would indicate their awareness about sanitation

and hygiene. In Narayankhali, education level is found til be higher in both project and

control sites than that in Boronurpur. Because in Narayankhali people are more aware
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about the need for education and few children assi~l in the agricultural field, whereas in

l3oronurpur the awareness about education i~low and many children are engaged in

agricultural adivlties.

The wealth status of a househ()ld is measured in terms of items like television, refrigerator,

bicycle. fumilme, livestock holdings, etc. A score is assigned to the household on the ba~is

of the total price ofthe items belonging to the household. The details orthe calculation are

shown in Appendix E, H is found that the wealth status is better in the subproject village

Talapara in Narayankhali than that in the control site. This is because the people of

Talapara own more livestock than other villages. Also, the number of households

dependent on occupations other than agriculture is higher. The wealth status of other two

villagcs is similar to that of the control site. In Boronurpur subproject the wealth status is

better in the control site village Borovobanipur than that of the project site village

Boronurpur. The wealth status score is high because households 01"this village depend on

agriculturc and most of them are earning from their agricultural products and thcy also

have more livestock.

Table 5.16: Score on household wealth status.

Subproject Village
Score on

wealth status
Kharabadh 11

Narayankhali Project Kismat Kurighata 12Site
Talapara 17

Control Site Talbunia 12
Projcct Site Boronupur 15

Boronurpur Control Site Borovobanipur 21

The illness related to water reported by households is mainly skin diseases, gastric

prohlems and arsenic contamination effects. Water related diseases arc more reported in

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 Nara}ankhali project and control sites. Field survey results show that in Boronurpur

(
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most of the farmers carn from their farm products also. Whereas in Narayankhali farmers

only pmdllce crops for their own con~umplion and sometimes they even have to buy food

Tlible 5.17: Households reporting illness related to water.

%01'
Households households
experlencmg Total '"'Subproject Village illness Households expenencing
related to illne~s
water related

to water

Naruyankhali
Kharabadh " 51 78.4

Project Site Kismat Kuri hata 0 15 100
Tala ara 0 I 14 100

Control Site Talbunia 5 20 75
Bommllpur Pro"eel Site lloronu ur I 50 98

Control Site Borovobani ur 2 28 92.9

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

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

agricultural Inputs. Membership In the WMCA also indicates thc capacity of the people. In

gcneral, membership in the WMCA is higher in Narayanhka1i subproject than that in

Boronurpur subproject.

Table 5.18: Household income status.

Households

Total
employment/earning

Subproject ViIlagc Househoid, from pension!
wage/fa';:, froducts

%

Narayankhali Project
Kharahadh 51 24 (47)

Site Kismat Kuri hata 15 9 (60)
Tala ara 14 7 50)

Contwl Site Talbunia 20 6 (30)

Boronurpur
Pro"eet Site Bownu ur 50 37 74
Control Site Borovobani or 28 14 50
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Household membership status (Table 5.19) in the WMeA is better in Boronurpur

subproject than thai in the Narayankhali subproject. Since in Boronurpur more people are

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

Table 5.19: Membership status ofWMCA in project sites.

Subproject Village Total Member %of
of membership

WMeA
Narayenkhali Project Site Kharahadh 51 23 '5

Kismet Kuri hata 15 3 20
Tala ara l' 8 57

Barnnur or Pro"eel Site Boronu lir 50 3' 68

Table 5.20: Average scores of Capacity component.

Kharab.dh " 45 41

NamyankhaH Project
Sile KismatKunghat.

Bomnurpur

COnlrol
Site

Project
Sile

Control
Site

T.lapara

Talbunia

Bomnupur

Borovobaniput

"
'"

,"0
"
"

"

20 42
57 51

a "
68 55

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

of the control site village,_

5.2.4 Usc
Scmes lor the usc component are calculated based on average water usc jX:rhousehold per

day (Jpd) (Table 5.21), percentage of irrigatcd 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 domcstic purposes, estimates provided by Ahmed and Rahman (2003) for per
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capita water use for distant tube wells are used. Households having tube wells in their

yards usc 40 Iped, at <50 In distance use 35 Iped, at 50-250 m distance use 25 Iped, lit 250-

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

Table 5.21: Score on households' water use in project and control sites.

Subproject Village Score on waler
use (I"d)

Narayankhali
Kharabadh 27

Project Site Kismat Kuri hata 24
Tala aIa 26

Control Site Talbunla 33
8oronurpur Pro"eetSite Boronu ur 41

Control Site Bmovobani ur 50

calculated using Eqn. 3.4 3S shown in Appendix E. A score 100 is assigned to the highest

water usc by a household In thm subproject area and a score 0 is assigned when water use

is lero. Since water consumption depends on the family size, the ~core For water use is

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

Table 5.22: Irrigated land in project and control sites.

Total Irrigated "loafcultivated
land of land of irrigated

Subproject Village surveyed surveyed land of

househ~~lds
households surveyed

(acre (acre) households

Narayankhali Kharabadh "' 49 56
Project Site Kismat Kuri hats 33 16 48

Tala ara 36 17 46
Control Site Talbunia 26 0 0

Boronurpur Pro"ect Site Boronu ur 92 78 85
Control Site Borovobani ur 80 46 57

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

cultivable land per household is used. In Narayankhali subproject, about 50 per<;entof the

cultivable land is irrigated in dry season mainly for HYV Boro. In Boronurpur subproject,



50

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 household and

standard wmer usc per livestock estimates !lre used, A score is calculated tor the

households using Eqn, 3.4 as shown in Appendix E, It is assumed that water consumption

by cattle is 20 liter/day, and that by goa! and sheep is Sliter/day (Heidecke, 2006).

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

Livestock
Subproject Village water use in

nnd)

Narayankhali Kharabadh 16
Project Site Kismat Kurighata 20

Tala ara 23
Control Site Talbunia 19

Boronurpur
Pro"eel Site Boronu wr 21
Control Site Borovob3ni ur 36

In Narayankhali subproject site the sc<)reof livestock water is higher in the two subproject

site villages. However, the score is lower in one project site villagc than that of the control

site village, In Boronurpur subproject the score of livestock water use is higher in the

control site village than that of the project site village,

The average value of the 'Usc' component is calculated In Table 5,25. In Boronurpuf

,ubprojeet, a water conservation subproject, the aim is to retain rainfall run-off fOf use in

dry period. The score in the project site is almost I point higher than that in the control

site. In Narayanlhali subproject, a nood control and drainage project, the score in the

project site is about 15 point higher than that in the control site. Major water uses in the

project and control site, ol'Narayankhali and l3oronurpur subprojects were ranked by the

u,ers during fGDs. Table 5.24 gives the percentage of water usc for different purposes.



51

Table 5.24: Average scores of Use component.

Average %of Livestock
Subproject Village water irrigated Averagewater lise Scoreuse land In (lpd)(Iod)

Narayankhali Project
Kharahadh 27 56 16 33

Site Kismet Kllri hata 24 48 20 31
Tala ara 26 46 23 32

Control Site Talbunia 33 0 19 17
l3oronurpur

Pro"ect Site Boronu ur 41 85 21 49
Control Sile Borovohani ur 50 57 36 48

Table 5.25: Ranking of water use in different sector.;,

Narayankhali
sl.lhproject

NarayankhaJi
control site

Boronurpur
subproject

Boronurpur
control site

Sector

Agriculture
Livestock
Domestic
Other

Fisheries
Agriculture
Livestock
Domestic
Other

A riculture
Livestock
Domestic
Oili"

A riculture
Livestock
Domestic
Other

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 of households reporting

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

their land (fable 5.28). In NarllYllnkhall subproject, the percentage of households

dependent on fish is calculated by households reporting use of fish for their own
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conslimption. This indicates a positive return from the environment. In Narayankhali

subproject. the number of households dependent on natural fish is more than that of the

control sileo This is because the subproject site has more ponds (Table 5.30) and wetland

areaS than those of the control site, although the numbers arc decreasing. In the control site

ofNarayankhali, due to presence of shrimp farms, open water tishcrics and agriculture are

both adversely affected, especially in dry season, because of high water salinity.

Table 5.26: Households dependent on fish.

Subproject Village
Total HHs using
HH, fish (%)

Kharahadh 51 16(31)

Narayankhali
Project Sile Kismat Kuri hala 15 4 (27

Tala ara 14 3 21)
Control Site Talbunia 20 I (5)

l3oronurpur
Pro"eel Site Boronu ur 50 18 36
Control Site Borovobani ur 28 7 (25)

Table 5.27; Households report erop loss in last five years.

Total HHs reporting % HIls
Subproject Village reportingHH, crop loss (%) no crop loss

Narayankhali Projcct SIte Kharab~ 51 6 (12) 88
Kismat Kuri ala IS , 20 80

Tala ara " o 0 '"0
Control Site Talbunia 20 7 " "Boronurpur Pro'eet Site Boronupur 50 5 (10) 90
Control Site Borovobanipur 23 4 (14) 86

In Narayankhali Sllbprojeet households reporting crop loss in last five years is more in the

control site than that in the project site. In control site, crop loss results from loss of soil

fertility due to saline water logging for shrimp cultivation. In project site, crop loss mainly

occurs due to insect attack, conlliet in irrigation water use, and changes in the pattern and

intensity of rainfall, In Boronurpur, fanners in both the project and eontrol sites reported

loss of crop mainly due to insect attaek and loss of soil fertll ity.
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Table 5.28: Households reporting erosion of their land.

%HHs

Subproject Village Total HBs reporting reporting
HHs soil erosion (%j ""erosion

Nara ankhali Pro' eet Site Kharabadh 51 2 (4) 96
Kismat Kuri hatR 15 I 7 93

Tala ara 14 I (7) 93
Control Site Talbun!a 20 5 25 75

Boronurpur Pro"eet Site Burooo ur 50 3 (6) 94
Control Site Borovobani ur 28 I 4 96

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

in the control site. This is because the fields nre not covered with vegetmion. So the soil is

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

erosion is caused mainly by excessive rainfall and flood waler. 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 land.

The values of the above three sub-components arc averaged to calculate the average score

on 'Environment' (Table 5.29). In NarayankhaH subproject site, the average scores of the

'Environment' component in the projcct site village~ is more than that 01"the control site

village. Similarly, in 130ronurpur subprojcct the average score on 'Environment' is more in

the project site than that in the control site.

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

%HHs %HHs %HHs

Subproject Village dependent no crop reporting Average
on fish loss no soil

erOSIOn
Nara ankhali Pro'cct Site Khambadh 31 88 96 72

Kismat 27 80 93 67
Kuri"hata
Tala ara 21 100 93 71

Control Site Talbunia 5 65 75 48
Boronur ur Pro'ecl Site Bomnu ur 36 90 94 73

Control Site Borovobani ur 25 86 96 69
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In the subproject sites, the farmers reported during FGD that project interventions have

adversely affected the fisheries in the study area. Open water lisherics has been afrecled

since the floodplain connectivity to the rivers lin'" canals have been disrupted. Although the

subproject interventions protect the land from saline water intrusion and help increase rice

production, the internal canals are gradually silting up causing reduction in water holding

capacity. and will need frequent fe-excavation.

It is also found thaI for high yield varieties farmers use more fertilizer and pesticide than

those for local varieties, Excessive use of fertilizer and pesticide cause, gradual reduction

in soil fertility. The subproject interventions protect the area from flooding and erosion in

\vet season, and from tidal t100ding and ,aUn!ty intru,ion in dry season. The flood water

contains sediment and increases the soil fertilily. Since the agricultural field is not flooded,

fertility is not increased naturally. As a result the land needs more fertilizer for agricultural

production.

It is also found that hou,eholds depend largely on the local ponds for fish (fable 5.29).

However most of these ponds dry up in dry season due to shortage of water. This also

affects the drinking water availability in Narayankhali. Slnce the groundwater is

contaminated by arsenic.

Table 5.30: Households havinl: pond in project lind control .itcs.

No. of Total %

Subprojecl Village having
Pond Household Dond

Namyankhali
Kharabadh 32 51 62.8

Project Sile Kismat Kuri hata 6 15 40
"lala am 0 14 0

Control Site Talbunia 0 20 0
Boronurpur

Project Site Boronu ur 18 50 36
Control Site Borovobani ur 7 28 25

The FGDs indicate that the forest area has decreased and natural fi,h production has

reduced in last five years. In lloronurpu.r subproject, since the farmers cultivate high yield

varieties of rice. fertilizer and pesticide requirement is gradually increasing. During jute
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cultivation fanners decompose the jute in open water bodies which causes water pollution

and local odor problem. Arsenic contamination of the groundwater ha, made drinking

water scarce. It is found on one occasion that people drink water from ["be wells

contaminated with arsenic.

5.3 Calculated Water Po,'erty 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 WPJ component scores in the project and control sites of the

Narayankhali subproject. The overall WPI has improved by about 30% due to project

implementation. The 'Resource' component scores in three project sites Kharabadh,

Talapara, Kismal Kurighata, and that in control site Talbunia is the same. Thc '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. Aiso in

some cases tllTmers having their plolS 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, Fanners produce more

crops in the project sites than the control site. Therefore their living standard is better. For

project operation and maintenance a 'Water Management Cooperative Association' is

formed in the iocai community which take" initiatives to improve their capacity. In the

control site, very few people are employed, and they mostly depend on agriculture. Most of

them remain jobless in dry season. In the project site, the 'Use' component score is higher

than that in the control site.

There i" no irrigation "'ater use in dry season in the controi site and the water use for

livestock is aiso relatively Jow. Some households rear sheep and goat because their water

consumption is low, The 'Environment' component scorc is higher in the project site than

that in the control site because the total crop production has increased due to project

implementation and the soil salinity has decreased.

••
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Table 5.31: Scores of different components of WPI at project and cootrol siles.

Resource Acc<" c. "city I)", Environment

% % %!\o % I" %
% Wea %

%ur % Liv % % %No
Village OW 'W IUlln Oilier ,,, Conflict ,W COY. '5C "" "" Wage

WMe/l I," AO " Wildlife No Erosion,0 member CO

]';"an aokbaJiFCDsub co'eel
Kharabadb " 70.8 " 33.3 78.4 86.3 88,2 13.7 21.6 78.4 ;; 47.1 '" '" " " " •• %

KlSmat " 70.8 " '" '" 100 "0 31.7 '" '"0 '5 CO " " 47.6 '" '" '" "Kuri hfll"
Tal. "T" " 70.8 " 64.3 78.6 78.6 85.7 29.5 28.6 '"" " '" '" " 45.7 '" " '"" "Talbun;a 70.8 " '" '"" '" " '" " " '" " ;0 " '" '" " "(Control ';;0' " "

Boronur urWe.ub ",'eel
Boronepu. ;; " " ~ "' '0 '" 26.5 '" '" " " 66.2 '" "' '5 " ""' "Borovubani
Pur (Control ;; " " 64.3 " '"" 78.6 26.2 14.3 92.9 •• '" 44.6 '" " " " •• %

site)

GW ground""ler availability
SW surface water availability
Rain Rainfall availability
% Other % "fWale, carried by others tilan women
% San % ofHHs with access to ,anitation
!'in Conniel % nfHH, that do not experie""" cnnflic1, over use ofwatCT
% TW % of HH, ,h.t have got a TW ncar their house
lIT cov. Access 10 irrig.tion coverage with climatic chara",crislie,
% SSC % ofHHs that have gOIat least one oflhcir members matriculated
% DOill % of HH, thal have not experienced iiiness lhat they perceive 10be rel.ted with water
Wulth thi, ,core has l>eenderived hy u,ing lhe number of ilem, like lele\'islon, refrigCTlltor,bicycle, etc. belonging to a HB
% wag" lhis score haa been denvro using ooth the % ofHH, wilh at least a member earning. wage or perceiving a pensioo and % of HH, earning
income by selling farm produc1' Or craft products
% of member % of households haYiog memhe",hip ofWMCA Committee
lpd Score derived using the .verage liter per day per household.
Au sCOrederived u,ing the proportion of HHs irrigating their crop' and the average ,ize of the cultivated land.
LivU ,core derived USlngtbe average number of livestock owo by a HH and lhe minimum amount of water required pet type of live'lock in liter pet day
% Wildlife % of HH, use wildlife Drti,h for their collSumption.
% :'10 L.C% of lllis reporting no loss of crop during last tivc years.
% No ero,ion % ofHH, reporting 00 erosinn of their land
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Table 5.32; WPI and scores of its components in project and control sites of
Narayankhali subproject.

Subproject Village Resource Access Capacity U" Enviro- WPI
omen!

Kharabadh 70 60 41 33 72 55
Project Kismal 70 66 42 31 67 55

Narayan- Site Kuri"hata
khali Tala am 70 67 51 32 71 58

Control Talb\lnia 70 51 27 17 48 43
site

The average WPI lor the project sile i, higher than that in the control site. This indicates

that the water poverty status in the three project sites Kharabadb, Talapara and Kism31

Kurighata, 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 water poverty status in the project site.

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

five components are indicated along the five axes oflhe pentagram. For both the projcct

Resnurcc

r=cccc..C'O"O_~"C""
(I'ro.iect)

KismOl
Kuril1>ata
(Projecl)- --_. t.i..,ar.
(Project)

__ Talbllni.
(Control)

FiJ;:ure 5.7; Pentagram reprcsenting the scores of WPI components
in project and control sitcs nf Narayankhali subproject.

and control sitcs, the pentagram is skewed more toward the 'Resourcc' component,

indicating that the resollree is higher in b(lth project and control sites. Thus 'Ac-cess'

•



58

component scores are higher in the project sites. The Narayankhali subproject is a Flood

Control and Drainage improvement (FeD) project, and its main pUlpose Is to prevent the

saline watcr intrusion in dry season and protect the land from excess noDding during wet

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

Primarily the aim of the project is to maximize the access to or land and irrigation

resource. In Talhunla, the 'Access' component score is lower than that in the project site,

mainly because or the relatively low access to irrigation and drinking water. The

'Capacity' component score is lower in the control site than that In the project site. Most

people in the control site remain jobless 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 sile. With the increase in available resources due to projecl interventions, the use of

irrigation has also increased. The 'Environment' component score is higher in the project

site than that in the control site.

Table 5.33 gives the average WPI component scores in the project and control sites of the

Roronurpur subproject. The overall WPI has improved by about 9% due to project

implementation. The 'Access' component score is higher in the project site lhan that in the

control site. However, lhere are still conflicts in water use betv..'een agriculture and

fisheries. In the project sile, conflict in water use exists among lhe farmers. Jute fanners

Table 5.33: WPI and sco •.•..'S of its components in project and control
sites ofBwnurpur subproject.

Subproject Village Resource Acress Capacity U" Enviro- WPInment
Project Roronupur 54 71 55 49 73 60
SiteBoronurpur Control
Site

Borovobanipur 54 69 36 48 69 55

want to conserve water for jute fermentation, while some farmers who cultivate Aman do

not want to conserve the water. In the conlroisite there is no conflict in water use. A Water

Management Cooperative Association (WMCA) is fonned in the project slte 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 site. Hence the 'Capacity' component score is

higher in the project site than that in the control site. The 'Use' component score is almost

similar in the project site and conlrol site. Because in Boronurpur more water is used for

agriculture while in control site more Waler is used for livestock. The 'Environment'

component score is higher in the project sile 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 aware about different agricultural problems through their WMCA activities.

Figure 5,8 shows the WPI component scores in the project and control sites, The scorc of

'Capacity' component is higher in the project site. The 'Access', 'Use', and,

'Environment' component scores havc increased moderately in the project site becausc of

hettcr access to conscrvcd water. Since this is a Water Conservation project, its main

purpose is to conserve water. Water users in thc project reached a mutuai agreement to

conserve water. Although there arc conflicts among water users in the project sitc, there is

no water \lse conflict in the C{lntrolsite.

/
\/u"

_. - Boronurpur
(project)
Borovobanipur
(Control)

Figure 5.8: Pentagram representing the scores of WPI components in project
and control sites of Boronurpur subprojed.
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5.4 Comparison ofWPI in Different Sites

WPI and its component scores for different sites of the study area were compared. These

are also 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 C{lunlry estimated by Sillivan (2002) (Table 5.34).

Table 5.34: WPI component scores in projed sites and the overall
values for the country.

Resource Access Capacity U" Environment WPI

Bangladesh 45 69 51 62 45 54
Kharabadh 70 60 41 33 72 55
Kismat 70 66 42 31 67 55

Kuri hala
Tala ara 70 67 51 32 71 58
Talbunia 70 51 27 17 48 43
Boronurur 54 71 55 49 73 60

l3orovobani ur 54 69 36 48 69 55

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' componcnt 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 thc score is lower than the overall score for the

country. The 'Use' component score is lower In both subproject sltes and control sites. The

'Environment' component score is higher in both the control and project sites than the

overall !\COrefor 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 Narayankbali subproject. It is

reasonahle to assume that this has happened due to project implementation for solving

water-related problems. Tho WPI is also higher in Boronl.lrpur control site, possibly

because relativdy low level of can fliet ln water uses, fertlle soil, crop diversity, absence of

salinity problem, and higher water usc for livestock.
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Figure 5.9: \\TJ for project and control sites with ovel'llll country index.

Table 5,35 gives a comparison of \llP1 for the project sites with those for small

communities ofSomh Africa, Sri Lanka and Tanzania. The WPI ror the projects sites are

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

Villa e Resource Access C. ad Use Environment WPI
Kharabadh 70 60 41 33 72 55

K:~::;,:t 70 66 42 31 67 55
Kuri ata
Tala ara 70 67 51 32 71 58
l3oronu lit 54 71 55 49 73 60

Ethembcni 50 36.6 59.8 41.5 27.7 43.1

Latha 20 17 42.1 24.5 28.9 26.5
Wern be,d(informal 50 48.8 46,1 18 39.1 40.4
Wembc7,i(fonnal) 50 86.5 78 38.1 63.2

Nkoaran a 30 39.5 59.4 65.3 69.9 52,8
Samaria 20 20.9 44.7 37,7 56.1 35.9
Ma'cn 0 10 32,7 62.9 15 98.4 43.8
Kljen e 20 53.9 68.3 21.6 41

A urauda 20 38.3 64.7 74.9 34.2 46.4
AwarakotuWll 10 35.2 79.6 21.2 28.1 34,8
Tharawaththa 20 26.5 50.6 16.2 42.2 31.1

Tissawa 20.0 47.3 52.0 50.0 38.5 41.6
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relatively higher in generals. The 'Resource', 'Access' and 'Envimnmcn!' component

scores in the project ,ite of Bangladesh are higher than lhose in the small communities in

South Africa, Sri Lanka and Tan7ania. The 'Capacity' and 'Use' component score, arc

approximately the same.

Table 5.36 gives the project evaluation scores for the Narayankhali and Boronurpur

subprojects given by SUET-BIDS-Delft Hydraulics (2003) depending on four different

issues. The evaluation scores generally agree with the WPI determined by the present study

where the siluation in the Boronurpur subprojectl, found to be relatively good.

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

Suhhproject Technical Socioeconomic In,titutional Training Total
Issues Issues Issues Soore

Narayankhali FCD 66 47 46 0 46
Bromurpur WC 97 65 76 67 79

Narnyankhali is a FCD subproject, and its aim is to increasc cultivable land and irrigation

C()vcrage mainly in dry scason. Table 5.37 shows that the irrigated land and access to

irrigation in the project sites arc both more than those in the control site.

Table 5.37: Impact of project interventions on irrigation.

Subprojcct Village Access to irrigation % of irrigated land

Kharabadh 13.7 56
Narayankhali

Project Site Kismat Kurighala 31.7 47.6

Talapara 29,5 45.7

Control Site Talbunia 0 0

Boronurpur
Project Site Boronu ur 26.5 85
Control Site Borvobani ur 26.2 57
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Figure 5.10 schematically shows that access to irrigation coverage in dry season is more in

the project sites than lhat in the control sites.
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f<"igurc 5.10: Acress to irrigation in project and coutrol sites.

The aim of the Boronurpur subproject is to conserve water for irrigation purposes in Kharif

II season. Figure 5.11 shows that water use in terms or percentage of irrigated land to total

cultivable land is more in the project sites than those 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 difficult 10 draw a correlation between water poverty und poverty, the

regional poverty indicators may be briefly discussed. Two different approaches arc usually

used 10 measure poverty: (ll the Direct Calorie Intake (DCI) method, and (il) the Cost of

Basic Needs (CBN) method. The DCl method measures the calorie intake per capita per

day. If this is below 2,122 keal, it is defined as 'absolute poverty', while 'hard core

poverty' refers to a calorie intake less than 1,805 keaL In the CBN method, poverty Hnes

arc calculated ba,ed on the per capita expenditure required to meet the basic need, plus an

allowance for non-food consumption. The 'lower poverty line' adds an amount equal to the

typical non-food expenditure of households whose total expenditure is equal to the food

poverty line. The 'upper poverty !lne' adds an amount equal to the typical non-food

expenditure of households whose food expenditure is equal to the food poverty line. BBS

and WFP (2004) report that in Khulnu 31-37 % people in the subproject live below poverty

line and in Rajbari 0.25% people in the subproject live below poverty line. This poverty

situation is sho\vn in the following Table 5.38. Comparison of the poverty situation with

WPI in Table 5.39 shows that people in the Narayankhali subproject are better in terms of

WPI although their poverty level is lower. On the other hand in Boronnrpur subproject,

Wpj is lower than the poverty score.

Table 5.38: Scores on poveriJ" status.

l:p~'~fn",,~g~'~P~f~P~'£"'P'~'~'!i'~'lb~'"'~PW~P:P~'~'~rtOYJ[~.i~"~'lJS~OOire~1025% 100
25-31% 75
3137% 50
37.55% 25

(Source: BSS and WFP,2004).

Table 5.39: Poverty status and WPI in different SUbprojL'Cls.

Khnlna
Kharabadh

Kismal Kuri hata
Taia ara
Ra'bari

Bomnu ur

55
55
58

60

56

60
100
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5.5 Issues Within the Sub-projects that Need Attention

The pentagrdm in Figure 5,12 shows that 'Resource' remained unchanged whereas

'Access', 'Capacity', 'Use' and 'Environment' has changed because or implementation of

the Narayankhali subproject.

Environment (.

\\

,ii/
\,i
'Capacity

C:-::"CCK"'=;oo.O~'"
(Project)

. Kismal
KUTig)mta
(Project)_ .. _. tal,,!,"'"
(Project)

___ Talbunia

(Control)

Figure 5.12: WPI component scores in Narayankhali subproject.

Although irrig31ion was not the main focus of the FeD subproject, irrigation has increased

due to salinity protection. However. the 'Access' component score did nOI change much

because of the lack of access to sare water and sanitation and, existing conflicts in water

usc. 'Capacity' ,core has increased more than 'Access' bul it can be increased more by

giving more attention to education. The 'Usc' score has increased less than the olher

component scores of WPI, So, there is scope for improvement in homestead gardening and

livestock waler use. The 'Environment' seore has also improved due 10 project

implemenlation, 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 lhe project and c{mlrol sites in (Table 5.37) indicates that about

half of the villagers are women, but their participation in WMCA is iow so their

•
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participation in WMCA should be increased. Because women playa major role in our

domestic watcr use and homestead irrigation. Their involvement in the WMCA will

improve the access of water for homestead gardening and other problems which women

face to collect drinking water. ]1\ WMCA households who are not farming can also be

involved. II will encourage them in agricultural activities and they can also suggest how

they can be benefited from the project. For Households who are negatively affected by the

project can also include in the WMCA to create alternative employment opportunities for

them.

Table 5.40; Demographic characteristics in the project and control sites.

Subproject Village Moo Women Total %of
Women

Kharabadh 143 138 281 49

Narayankhali Project Site Kismet Kur; hata 45 26 72 36
Tala ara 35 34 69 49

Control Site Talbunia 72 64 136 47
Boronurpur t--JPjecl Site lloronu ur 109 117 226 52

Control Site Borovobani ur 76 75 lSI 50

So to increase their capacity they should be trained up about eftective use of water and to

increase their agricultural activities some steps can be taken to provide them loan for

agricultural and livestock use. (onllicts in water use and the head-tail inequity can be

resolved to improve the 'Use' component.

In case or Boronurpur subproject also the 'Resource' component has not changed

significantly. While the 'Access' component has changed slightly. The 'Capacity'

component has changed more than the other components. The 'Usc' and 'Environment'

components have changed moderately. This indicates that further attention needs to be

given to 'Capacity' and 'Envlronment' cumponents. There is a scope to increase the

capacity by improving education. Some steps can also be laken to improve the

enviromnenlal condition. Farmers' capacity particularly needs to develop ln efficient use of

water in dry season.
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To improve 'Capacity' component, educational programs and skill development trainings

can be arranged to generate income and employment opportunities. Some work can be

done on the 'Access' component can be improved by resolving conflict among water users.
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Figure 5.13: WPI component scores in the BOfonurpur subproject.

Generating alternative livelihood opportunities for those who are losing during the process

of C(lOme! resolution may improve the 'Capacity' component. To improve the

'Environment' component, sleps should be taken to solve water quality problems with both

irrigation and drinking Waler. farmers can be trained up for using organic fertilizer and

integrated pesticide management

I



Chapter Six

CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclosions

This study assessed the water poverty status in two selected small-scale water resources

development subproject of LGED based on a Water Poverty Index. Five components:

Resource, Access, Capacity, Use and Environment, were scored based on evaluation of

their sub- components from field investigation and sccondary data_ Specific conclusions of

the study are summarized bclow:

In both study sites, the 'Resource. componcnt score at the project site is similar to that at

the control sites, indicating insignificant impact of project implementation on the

rcsources. The most important impacts of project implementation arc found to be on

'Capacity' and 'Use' components. In Narayankhali FCD subproject, the Access, Capacity,

Use and Environmcnt component scores havc improved more than those in the Boronurpur

we subproject, indicating better improvemcnt in water poverty in NarayankhaH

subproject. Thc overall WPI has improved by about 30% and 9% in the Narayankha1i and

Boronurpur subprojects, respectively. Thc overall 'Capacity' has improved due to

incrcased agricultural productivity and employment opportunities for thc poor and

marginal farmers, although the capacity of the fisher folks havc been reduced because of

livelihood losses. The 'Environment' has increased indicating households' more

depcndcnce on fish.

The WPI provides a means to idcntify the areas where morc attention is needed from water

managcment perspective. This study indicates that more attention is needed to improve the

access 10 safe water and sanitation, reduce existing conflicts in water use, and increase

homestead gardening. The 'Capacity' can be improved by giving more attention to

education, and incrcasing women's participation in WMCA. Thcrc is a potential to

increase thc livestock water usc in both subproject sitcs. The 'Environment' component

can bc improved by training farmers on environmental impact or excessive use of chemical

•
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fertilizer lind pesticides, manufacturing of organic fertilizer, lind integrated pesticides

management.

6.2 Recommendations

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

• Further study should be conducted on other types of small-scale waler resources

;ubprojccts. Also, IIresearch can be conducted to determine the ways in which the WPI

components can be improved.

• WPI structure may be considered for feasibility study and project monitoring ofLGED.

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

• Wcightage selection of WPI components can be done by FGD, etc.
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APPENDIX A
Questionnaire for Household Survey

Water Poverty Status in Selected Small Scale Water Resources Development Sector
Projects in Bangladesh

81. No.

Dale:

Name uflhe subproject:

Sec-A. General Information

I. Identification of the respondent:

Sl. No.
Name orlhe Head oflhe Household

Gender Male

Female
Name ofFalher/Husband
Occupation Primary

Secondary

Total HH member

Total earner

Land Own land
Ownership(Acre) Borrowed land

Within sub-project

Outside subproject

Waterbody(KhaI/Beel/ Own
HaorlBam in Acre)) NOl Own but Use it

Address Holding No.

Village

Union

Upazila

District

Comments

2. Are you a member afWater Management Cooperative Association in your locality?
n, Yes b. No



Sec - B. Resource Component

3, Do you gel water available for all purposes?
a. Worst(1) b, Bad (2) c. Average(3) d. Good (4)

4. If the supply vary-
a. No variation b. Vary seasonally

5. What about the variation?
a.Worst(ll b.Bad(l) c. Average(3) d.Good(4)

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

Sec - C. Access Component

74

c.ilesl (5)

e. Besl (5)

e. Best (5)

7, Who collect waler?
a. Man b. Woman c. Children

8. Have you access to sanilation?
a. Yes b. No

9. Amount ofland irrigated to total arable land (in acre)

d. Other e. NIA

10. Do you irrigate your gardens (even with buckets)?
a. Yes b. No

11. Are there any conflict regarding water use?
a. Never (1) b.Sometimes(2) c,Many{3} d. Daily (4)

12. Do you have access to tube well (deep tube-",elli safe shallow tube-well! Govt. Tube
well)
a. Ycs b. No

Sec - D. CaJ)<lcitvComponent

13. llousehold member (number) completing education up to
b) Primary lcvel , , c) Secondary level .
d) Higher Secondary level. .

14. Number of children dying aged under five in your household?

15. Did you face any type of illness related with water?
a. Yes b.No

16. Financial status ofhousehoid in terms of
a. livestock holdings ( )
b. Land ........•............ , , ...........•........ c.Trce , .
d.House ,. , e.Pond f.Bamboo cluster .. ,•..
c. ownership of key items: like radio, bicycle, television, freeze, non-thatched
roof, watch, factory made furniture, etc.
others , ,....................•.

17. Any member of your family employed more than 6 months per year.
a. yes , ,..............•. , (Number) b. No

18. Any member of your famiiy earning with wage or pensions or Income by selling farm
products or craft products.
a. Yes , (Number) b. No



Sec - E. Use Component

19. How much average water you use for domestic purposes and total number of
household in your family (Hler/day).
Amount and person, , .

20, How much water you use for industrial purposes other than domestic, agriculture or
livestock.
Amount, , (liter)

21. How much water you usc for irrigation purposes [arca x irrigation depth x time]
Amount.. (liter)

Sec - F. Environment Component

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

23. Household report using wildlife (and or lish) for their own use and their opinion
a) Yes b) No

If the availability of these has decrea<;edover the last 5 years
a) lnereased b) Decreased

24, Have you lost crop during last 5 years?
a) Yes b) No

75
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APPENDTXB
Checklist for Focus Group Discussion

Water Poverty Status in Selected Small Scale Water Resources Development Sector
Projects in Bangladesh

1. Name of the WMCA:
2. Address:

Vill , , Union._. ...Upazilla ........•. '" District. .
3. Occupation: How many afyan arc:

Farmer Fisherman Farming & Others Service Others

4. Do you think that water reSOurCethat you get from surface and ground water is
sufficient and available all time?

5. Ifit vary then discuss about the variation in different season?
6. What is the quality of Drinking water?
7, What is the status about access to drinking (lime spent to collect) water and sanitation

and who collect drinking water?
8. What is the capacity statu> regarding financial, educational, child health status of your

community?
9. Different uses ofwaler and rank them on use basis?
10. Are there any conflict among the water users and occupational groups and if il exists

all time?
13. Slate some changes in last five years:

a. Erosion: % ofHHs reporting erosion on their land -from key informants in village,
e.g. village leader, e~ten<;lonofficer, teacher, sample of farmers

b, % of household, which report using wildlife (and or t1sh) for their own use and their
opinion iflhe avallability of these ha~ clecreased over the last 5 year,;
c. % ofhousehoJds reporting crop loss during last 5 years

14. State some impact of the water resource project.

•
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APPENDlXC
Community Level Data Requirements for Calculation of Water Po,'crty Index

C.l Data Requirement at Community and Small-seale Municipality Level

The WPI is based on a calculation which requires data on water resources, access, capacity
to manage, usc and environmental impact. Data required depend, on the scale of
application. According to CEH (2005) the data requirements for application at II
community or small scale municipal level arc listed below:

RESOURCE
• Amount of water available
• Measure of reliability I variability
• Measure of water quality

ACCESS
• Total Time taken to collect domestic water per household per day (in mins)
• % of water collecloo by women
• % of households with access to sanitation
• Irrigatcd agriculture (take total arable area and indicate % irrigated)
• Gardcn irrigation per household - give % households In community which irrigate their
gardens, even with buckets, etc)

• Conflicts reported over water use or acce:.s (never = I, sometimes =2, muny = 3, daily =
4)

• % of households with pipe in the house/yard
• % with access to protected water well, borehole with wall or concrete apron, tap,
standpipe, etc

CAPACITY
• Education % of hou~hold heads completing primary education, % attending any level of
secondary schooling, % having any tertiary education

• Health _% of children dying before 5 yrs of age
• Wealth _ expressed in terms of livestock holdings, income levels, or oWTlershipor key
Items (radio, bicycle, television, freeze, non-thatched roof, watch, factory made furniture,
etc.)

• Employment _% of households with at least one person employed more than 6 months
per year

• Remittances - % of households with wagcJpensions

USE
• Domestic use _ average liter of water used per household per day and no of persons in
household (or average household size for village)

• Industrial use - get quantitative info rrom local water authority Waler records, or identify
any local industry which need "ater (e.g. poultry, fish processing, textiles, etc), and
national figures for proportion (%) oewater uscd by industry

•
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• Agricultural use _ volume 01"water used for irrigation from waler company records or
from people's estimates of how much water they use for irrigation - ifany

• Livestock - gel total number and type of each in village, calculate necessary water
con<;umplion

EIWIRONMENT
• Erosion _ get % of fields per household which have some erosion - from key infolTllanls
in village, e.g. village leader, extension officer, teacher, sample offarmers

• Wildlife _% of households which report using wildlife (and or fish) for their 0'>"'11 use and
their opinion irthe availability of these has decreased over the last 10 years

• Vegetation - % ofhousehoJds reporting a reduction in general vegelation cover over last
10 years, % households reporting a decrease in proximity to home oftrecs for fuel wood

• Rainfall- % of household reporting perceived changes in rainfall (% stating increase and
% stating decrease)

C.2 Data Requirement at National Level

CEH (200?) has carried out a national level assessment on WPI to demonstrate the
capability of WPI framework to be applied at a range of different scales. Components
eorcs for 147 countries have been identified, using currently available data from published
sources, and a eaieulation of national level WPI scores are made. The data used for
component variables are:

Resour«
• internai freshwater flows
• external inflows
• population

Access
• access to ciean water. as a pereentage of population
• access to sanitation, as a percentage of popula lion
• access to irrigation coverage adjusted by per capita water resources

Capacity
• per capita GOP (at purchasing power parity rates)
• under five mortality rale
• educational enrolment rates
• Gini coefficients of income distribution
(variables from the Human Deveiopmentlndex)

u"
• domestic water usc in liters per day
• share of water usc by industry and agriculture adjusted by the sector's share of GDP



Environment
• water quality
• water stress (same comments as above)
• environmental regulation and management
• informational capacity
• biodiversity based on threatened species
(variables from the Environmental Sustainability Index)

79
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APPENDIXD
Lookup Table for Applying Weights to the WPI Structure

Local Condition Descriptors Variable weights

Hydrological Economic National R, A, C, U, E,
condition condition Priorities

Agricultu
ral,

Very Good Unsatisfied Industrial 1 2 2 3 1
,,'

Social
Average Average Soc 1 2 2 1 1

Very Good Good
Env& 1 2 2 1 2
Soc

Unsatisfied Unsatisfied lod &Ag 1 2 2 2 1

80
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APPENDlXE
Example Calculations for Sub_component Scores

The following sections show examples for calculation of different componenl and sub-
component scores.

E.l ReSOUKC;

[n Kharabadh village of NamyankhaIi FeD subproject, sub-components selected to
calculate the resource component score are: availability of rainfall, surface water and
groundwater. A score 100 is assigned to the maximum monthly rainfall of 344 mm. Then
the scores for other months are calculated proportionately. For example, rainfall amount
207.8 mm inMay has a score

= 207.8xlOO
344

= 60.4

!

E.2 Access;

In Klmrabadh, domestic water of 34 households among 51 Households is coliected by
women. Their percentage is calculated by,

% of households in which water is not collected by women = (51- 34) x 100
51

= 33.3%

It is found that 45 household, among 51 honseholds have access to tnbewell. Thcn the
pcrcentage of honscholds having access to tubewell is calculatcd by,

. 45xlOO
% of households havmg access to tubcwell =

51
= 88.2%

It is found that among 5] honscholds, 40 households have access to sanitation. Then the
percentage of households having access to sanItation is calculated by,

" d h . .. 40xlO0"of househoi s avmg access to sanltallon =
51

~ 78.4%

For calculating the score of access to irrigation adjusted by climatic characteristics, it is
found that ,me household in village Kharabadh has I acre of irrigated land while in that
village the mInimum irrigated land owned by a household is 0 acre and maximum is 7 acre.
Then the score is calculated by (Eq". 3.4),
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Sub-component SeNe ~

1- 0
• --xIOO
7-0

= 14.29

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

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

"X fh hid .. 11"' (51-7)xl00 00"0 ouse 0 s not expenenclngcon Ie! In wateruse= -----'1
51

= 86,3%

F..3 Capacity

In village Kharabadh, for calculating the household education level, it is fmInd that amollg
51 households, 11 households have at least one of their family members sse passed. Then
the percentage is calculated by,

. 11,,100
% of households havmg an SSe-passed member = ---

51
=21.6%

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, casseUe, sewing machine, radio, furniture, etc. belonging to the households are
calculated. Then a score 100 is assigned to tbe total price of aU items. On the basis of this
score, the scores for individual households are assigned as follow~,

Score =
Total price of the items belonging to a household x 100

Total price of all items in one subproject site

For example, in Narayankhali subproject, the total price of all items in hoth project and
control sites is 90,000 Taka. Assuming that the score for this price is 100, the score for a
household \~hose tOlal price of items is 8000,

Score= 8000xlOO
90000

Based on this calculation in village Kharabadh, the total score on wealth status is 578.5 and
the total number ofhousehoJd is 51. Then the average wealth status of the households is
calculated as:
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., _ Totalscorc on wealth status of household
vemge ousc 0 wea t s'" lIS-

Total Household number
578.5
51

= 11.34

Scores for other villages arc calculated in the same way.

for calculating the percentage of households not reporting illness related to water, it is
found that among Sl households II households reported contlict in water use. Therefore,

"' t" "d "II {51-11)xlOO'" 0 ouse 0 s not reporting I ness =
51

= 78.4%

F(lr calcul31ing household income status, only the number of households who are
employed or earning wage or pension or income by Ilmn selling products is calculated.
Thus,

"' f ' , "d Total number of householdseaming from any source x 100,.0 eanl1ng ouse 0 S=
Total number of households

=241'100
51

"'47.1%

Percentage of households having membership in WMCA is calculated 3"

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

Total number of houschoids
23x 100

51
=45%

E.4 Use
In village Kharabadh, for calculating the households' water use for domestic purposes, first
average water use per person at different dislances is identified and then the number of
household is multiplied to get the lotal use (Ahmed and Rahman, 2003). Thus,

Household's water use = Average water use per person at <50m distanee x No. of total
members

=35 x7 liter
= 245 liter
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TnNarayanklhali subproject the highest water use i~640 Hler. Assuming the lowest water
u,e to be 0 liter, the ,core of this household is calculated by using Eqn. 3.4,

Score= 245-0x100
640-0

= 38.28

In village Kharabadh, based on this calculation the households' lOtal score on water use is
1055.93 and the total number of household is 51. Then the average score Onwater usc of
the households is calculated as:

. TotalllCore on water use
Average household water use score for vlliage Kharabadh = ~--

Total Household number
1055.93

51
= 2\

Scores for olher village, are calculated in the same way.

The % of irrigated land in village Kharabadh is calculated as,

• f.. d Total irrigated land x 100Yo0 ]frlgated Ian = ---~- .~-
Total cultivated land

49xlOO- 87.5
=56%

In village Kharabadh, for calculating the households' Iivcstock water use, IIrst average
number of diffcrent livestock owncd by a household and its water consumption rate is
multiplicd to get the lotal livcstock water use of a household. For example, in village
Kharabadh thc liveslock water use of a household is calculated by,

Household livestock watcr use =Average water usc per livestock x No. of livestock
= 20 x I litcr (for Cow)
= 20 liter

Houschold livestock waler use = Average waler usc per livestock x No. of livestock
= 5 x 3 liter (for Goat)
=1511ter

Total livestock water use by lhe household = 20+15 litcr = 35 liter.

In Narayanklhali subproject, the highcst livestock water usc is 160 and lowest is 0, So the
score ofthis household is calculated by using Eqn. 3.4 as,

= 35-0 xlOO
160-0

= 21.88
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l3ased on this calculation, household,;' lotal score On livestock water use is 831.25 and the
total number ofhousehold~ is 51. Then the average score on water use of the households is
calculated as:

Total score on livestock water use
Score for livestock water use in Kharabadh =

Total household number
831,25

51
= 16.3

E.5 Environment

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

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

Total NO.of households
16xlOO~---

51
= 31.37%

Percentage of households reporting crop loss in last five years is calculated as:

M f" d . 1 No of households report crop loss x 100
/00 "ousehol s reportlllg crop 055 = -------~--~----

"iola! No.of households
6 x 100~
51

= 12%

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

"f" "ld ' . NoofhouseholdsreporterosionxlOO
,00 Ilouse"o s reportmg erosIOn =

Total NO.of households
2xlOO~
51

=4%


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097

